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EXECUTIVE SUMMARY

The South Plants Study Area (SPSA) Exposure Assessment presents detailed exposure

analyses for the 35 potentially contaminated areas defined by the South Plants 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. The maximum concentrations for each contaminant detected were extracted from

these data and reported. Draft preliminary pollutant limit values (PPLVs) were computed

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

Assessment Report for the direct (soil ingestion, suspended particulate inhalation, and

dermal contact) and indirect (open and enclosed space vapor inhalation) exposure

pathways. Cumulative PPLVs were computed for the five exposed populations (regulated

visitors, casual visitors, recreational visitors, commercial workers, and industrial workers).

The site-by-site evaluations consisted of comparisons of the maximum site contaminant

concentrations to their corresponding cumulative Draft PPLVs in order to determine

exceedances and, hence, established a first screen for determining sites which may be

considered as candidates for remedial action during the Feasibility Study. These are ranked

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

concentration data indicate that the maximum detected concentrations exceed the draft

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

contaminant concentration data indicate that the maximum detected concentrations do not

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

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

additional data become available.

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

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

considered for remedial action under the ongoing Feasibility Study.

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

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

xxv
REAIOrTOC0080.REA VI-G 9/11/90 3:40 pm kms



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

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

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

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

the industrial worker).

Of the 35 sites evaluated in the SPSA, 33 were designated Priority 1 sites based on the

most sensitive exposed population PPLV (i.e., the industrial worker). These include:

"* Army Agents and Shell Pesticides Processing Area (SPSA-la)

"* Mounded Material (SPSA-lb)

"* Lime Pits (SPSA-lc)

• Drainage Ditches (SPSA-ld)

"* Buried M-1 Pits (SPSA-le)

"* Buried Barrels Containing Hexachlorocyclopentadine (SPSA-1f)

"• Balance of SPSA-1 (SPSA-lg)

"* South Tank Farm Area (SPSA-2a)

"* Open Storage Area (SPSA-2b)

"• Salvage Yard (SPSA-2c)

"* Drainage Ditches (SPSA-2d)

"* Balance of SPSA-2 (SPSA-2e)

"* Drainage Ditches (SPSA-3a)

"• Salt Storage Pad (SPSA-3b)

"• Former Tank Storage Area (SPSA-3c)

"• Revetted Tank Storage Area (SPSA-3d)

"• Balance of SPSA-3 (SPSA-31-

"* Drainage Ditches (SPSA-4a)

"* Balance of SPSA-4 (SPSA-4b)

"• Drainage Ditch (SPSA-5a)

Balance of SPSA-5 (SPSA-5b)

* Hydrazine Facility (SPSA-6)

* Drainage Ditches (SPSA-7a)
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* Lagoon (SPSA-7b)

* Balance of SPSA-7 (SPSA-7c)

• Sanitary Landfill (SPSA-8a)

* Drainage Ditches (SPSA-8b)

"* Drainage Ditch (SPSA-9a)

"• Chemical Sewer System (SPSA-10)

"* Sanitary Sewer System (SPSA-11)

"* Process Water System (SPSA-12)

"* Aeration Basin (SPSA-12a)

"• Sedimentation Pond (SPSA-12b)

Of the 35 sites evaluated in the SPSA, 2 were designated as Priority 2 sites based on the

most sensitive exposed population PPLV (i.e., the industrial worker). These sites are:

"* Balance of SPSA-8 (SPSA-8c)

"* Balance of SPSA-9 (SPSA-9b)

The contaminants of concern (COCs) in soil (i.e., those displaying cumulative exposure

indices (Els) greater than 0.1) for the SPSA. based on the most sensitive exposed

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

"* Aidrin

"* Benzene

"• Bicycloheptadiene

"* Carbon tetrachioride

"* Chlordane

"* Chloroacetic acid

"* Chloroform

"• Chiorophenylmethyl sulfide

"* Dibromochloropropane

"* 1,2-Dichloroethane

"* 2,2-bis(Para-chlorophenyl)-I,1-dichloroethene (PPDDE)

"* 2,2-bis(Para-chlorophenyl)-1,1,1-trichloroethane (PPDDT)
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* Dicyclopentadiene

* Dieldrin

* Endrin

• Hexachlorocyclopentadiene

* Isodrin

* Methylene chloride

* Methylisobutyl ketone"'

* Supona

* 1,1,2,2-Tetrachloroethane

* Tetrachloroethylene

• Trichloroethylene

• Arsenic

* Cadmium

* Chromium

* Lead

* Mercury

The contaminants of significance (COSs) in groundwater (i.e., those displaying vapor

exposure indices (VEIs) greater than 1) for the SPSA are:

"• Aldrin

"* Benzene

"* Bicycloheptadiene

"* Carbon tetrachloride

"* Chlorobenzene

"• Chloroform

"• Dibromochioropropane

"* 1,1-Dichloroethylene

"* Dicyclopentadiene

"* Dimethyldisulfide

I/ dcnified iLs a COC for the commercial worker only (see Volume VII. Section 4.2).
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*Hexachlorocyclopentadiene

* Methylene chloride
0 Methylisobutyl ketone

* Tetrachioroethylene

0 1, 1,2-Trichloroethane

0 Trichioroethylene
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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; and

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

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

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

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

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

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

South Plants Study Area (SPSA). The remaining subvolumes are: VI-A, Introduction;

VI-B, Western Study Area; VI-C, Southern Study Area; VI-D, North Central Study Area;

VI-E, Central Study Area; VI-F, Eastern Study Area; and VI-H, North Plants Study Area.

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

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

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

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

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

were based on the original Rocky Mountain Arsenal Contamination Control Program

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

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

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

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

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

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

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

perspective of the significance of the measured contamination.

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

"• SPSA-la: Army Agents and Shell Pesticides Processing Area

"* SPSA-lb: Mounded Material

"• SPSA-lc: Lime Pits

• SPSA-ld: Drainage Ditches

* SPSA-le: Buried M-1 Pits

"* SPSA-lf: Buried Barrels Containing Hexachlorocyclopentadiene

"• SPSA-lg: Balance of SPSA-1

* SPSA-2a: South Tank Farm Area

* SPSA-2b: Open Storage Area

* SPSA-2c: Salvage Yard

• SPSA-2d: Drainage Ditches

• SPSA-2e: Balance of SPSA-2

* SPSA-3a: Drainage Ditches

• SPSA-3b: Salt Storage Pad

• SPSA-3c: Former Tank Storage Area

* SPSA-3d: Revetted Tank Storage Area

* SPSA-3e: Balance of SPSA-3

* SPSA-4a: Drainage Ditches

* SPSA-4b: Balance of SPSA-4

* SPSA-5a: Drainage Ditch

• SPSA-5b: Balance of SPSA-5

• SPSA-6: Hydrazine Facility

* SPSA-7a: Drainage Ditches

• SPSA-7b: Lagoon

* SPSA-7c: Balance of SPSA-7

* SPSA-8a: Sanitary Landfill

• SPSA-8b: Drainage Ditches

"• SPSA-8c: Balance of SPSA-8

"• SPSA-9a: Drainage Ditch

1-2
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• SPSA-9b: Balance of SPSA-9

"* SPSA-10: Chemical Sewer System

"* SPSA- 11: Sanitary Sewer System

"• SPSA-12: Process Water System

"* SPSA-12a: Aeration Basin

"* SPSA-12b: Sedimentation Pond

The locations of each of the sites listed above in the South Plants were depicted in the

South Plants SAR (EBASCO, 1989a). The site-by-site exposure assessments for each of

the 35 areas investigated are presented in Sections 2.1 through 2.35. A study area

exposure summary for the SPSA is presented in Section 3.0.

The Soil Contaminant Concentration Tables in Sections 2.1 through 2.35, list the maximum

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

Horizon I 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:

Contaminant Indicator Level

Arsenic CRL"-10 ug/g2v
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/g
Zinc 60-80 ug/g

11 certified reporting limit
2/ micrograms per gram

1-3
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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

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

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

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

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

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

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

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

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

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

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

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

nontargets were detected.

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

populations of concern 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

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

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

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

Volume VI-A.

The cumulative Draft PPLVs in these tables for ICP metals, arsenic, and mercury do not

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

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

metals, arsenic, and mercury is assumed to be negligble (see Volume VI-A). SPPPLVs for

the inhalation pathways are not included in the cumulative Draft PPLVs for chloroacetic

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

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

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

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

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

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

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

described in Volume IV.

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

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

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

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

concentration data indicate that the maximum detected concentrations exceed the draft

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

contaminant concentration data indicate that the maximum detected concentrations do not

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

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

additional data become available.

1-6
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2.0 SITE-BY-SITE EXPOSURE ASSESSMENT

2.1 SITE SPSA-la: ARMY AGENTS AND SHELL PESTICIDES PROCESSING AREA
(formerly Site 1-13/2-18: South Plants Manufacturing Complex/Shell Company Spill
Sites; EBASCO, 1988y/RIC 88286R07; Army Spill Sites South Plants Manufacturing
Complex; EBASCO, 1988aa/RIC 88286R10; South Plants Regional Study Area South
Plants Manufacturing Complex; EBASCO, 1988z/RIC 88306R01)

2.1.1 Site-Specific Considerations

Figures SPSA-la-1 and SPSA-la-2 and Tables SPSA-la-1 and SPSA-la-2 depict the target

contaminants for Site SPSA-la. The borings that were included in this exposure

assessment but were too numerous to list, are consistent with the South Plants SAR. The

historical sear-ch conducted under the contaminant assessment revealed that numerous spills

and leaks of various chemicals were suspected to have occurred at Site SPSA-la and some

of these chemicals were detected in the soil during the Phase I and Phase I investigations

(EBASCO, 1988y/RIC 88286R07; EBASCO, 1988aa/RIC 88286R10, and EBASCO,

1988z/RIC 88306R01).

2.1.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-la are shown in Figures SPSA-la-1 and SPSA-la-2. The following contaminants

were not included in these figures, since they were not considered target contaminants

during the Phase I and Phase II investigations: Dimethylmethyl phosphonate, occurring in

Boring 49 (9-10 ft); ethylbenzene, occurring in Boring 19 (0-1 and 4-5 ft); fluoranthene,

occurring in Borings 19 (0-1 ft), 44 (0-1 ft); hexachlorobutadiene, occurring in

Borings N301 (8.3-9.3 ft), B101 (4-5 and 8.2-9.2 ft), C101 (0.3-1.3 ft), C103 (0.3-1.3 ft),

1201 (0-1 ft), J701 (0-1 ft), K101 (0.3-1.3 ft), K102 (0.3-1.3 ft), -101 (0-1, 4-5, 9-10,

12.7-13 and 14-15 ft), L102 (0-1 and 4-5 ft), N201 (4-5 ft), 34 (19-20 ft), 49 (9-10 ft),

and 10 (1.5-2.5 ft); hexachlorobenzene, occurring in Borings -101 (0-1, 4-5, and 14-15 ft)

and L102 (0-1 ft); methyl cyclohexane, occurring in Borings 0301 (9-10 ft) and 10

(19-20 ft); pyrene, occurring in Boring 19 (0-1 ft); tetrachlorobenzene, occurring in

Boring J201 (0-1 ft) and 9 (0.2-1.2 ft); 1,1,2,2-tetrachloroethane, occurring in Borings A102

(0-1 and 4-5 ft), B101 (0-1 ft), D301 (4-5 ft), El01 (9-10 ft), E102 (4-5 and 9-10 ft),

G602 (4-5 and 9-10 ft), J701 (9-10 ft), and J902 (0.3-1.3 ft, methyl napthalene, occurring

2-1
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in Boring 24 (0-1 ft). Although not shown in these figures, these nontarget compounds

were included in the South P!ants SAR and in this exposure assessment because they

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

1988c/RIC 88357R01). Dimethymethyl phosphonate, ethylbenzene, and

hexachlorocyclopentadiene were detected as target and nontarget analytes in the Phase I and

Phase II investigations, but are still considered target contaminants for this exposure

assessment. Since the maximum values for ethylbenzene and hexachlorocyclopentadiene

occurred in the target analysis they are listed in Table SPSA-la-1.

Table SPSA-la-i summarizes the maximum concentrations of contaminants measured in

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

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

boring number and depth where the maximum value was observed are shown. No data

were included for ICP metals, arsenic, and mercury in Horizon 2 because direct soil

exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table SPSA-la-2

summarizes the maximum concentrations detected in groundwater together with the well

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

2.1.3 Site Exposure Summary

Tables SPSA-la-3 through SPSA-la-7 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. The depth to groundwater below Site SPSA-la is less

than 10 ft, therefore, the enclosed space vapor inhalation exposure pathway is not included

in the calculation of the cumulative quantities.

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

Aldrin Dir/Ind Dir/Ind Dir/Ind Direct Dir/Ind
Carbon tetrachloride Dir/Ind Dir/Ind Dir/mnd Direct Dir/Ind
Chlordane Direct Direct Direct Direct Direct
Chloroform Dir/Ind Dir/Ind Dir/Ind Direct Dir/ind
PPDDE Direct Direct Direct Direct Direct
PPDDT Direct Direct Direct Direct Direct

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

Dibromochloropropane Dir/Ind Dir/Ind Dir/Ind Direct Dir/Ind
Dicyclopentadiene Indirect Indirect Dir/Ind Direct Dir/Ind
Dieldrin Dir/Ind Dir/Ind Dir/Ind Direct Dir/Ind
Endrin Direct Direct Direct Direct Direct
Hexachlorocyclo-

pentadiene Dir/hnd Dir/hnd Dir/Ind Direct Dir/Ind
Isodrin Direct Direct Direct Direct Direct
Methylene chloride Indirect Indirect Indirect -- Indirect
1,1,2,2-Tetrachloroethane Dir/Ind Dir/Ind Dir/Ind Direct Dir/Ind
Arsenic Direct Direct Direct Direct Direct
Cadmium Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct Direct
Lead Direct Direct Direct Direct Direct
Mercury Direct Direct Direct Direct Direct
Benzene .... Indirect -- Dir/Ind
Tetrachloroethylene .... Dir/Ind -- Dir/nd
Chloroacetic acid ........ Direct

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

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

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

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

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

0 Benzene (open)

9 Carbon tetrachloride (open)

• 1,l-Dichloroethylene (open)
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TABLE SPSA-la-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-la

AVERAGE SITE DEPTH TO GROUNDWATER: 8 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 510 01517 01/8/88

1,1,2-TRICHLOROETHANE 3.7 01517 01/8/88

1,1-DICHLOROETHYLENE 150 01078 02/10/89

1,1-DICHLOROETHANE 14 01068 12/21/88

1,2-DICHLOROETHYLENE 990 01524 01/10/89

M-XYLENE 300 01078 02/10o/89

ALDRIN GT 52 01513 05/6/88

ATRAZINE 180 01516 01/8/88

BICYCLOHEPTADIENE 16000 01517 01/8/88

BENZOTHIAZOLE 820 01525 12/16/88

BENZENE 97000 01525 02/19/88

CARBON TETRACHLORIDE 3500 01517 01/8/88

METHYLENE CHLORIDE 11000 01068 12/21/88

CHLOROFORM 1200000 01525 12/16/88

HEXACHLOROCYCLOPENTADIENE GT 100 01514 04/1/88

CHLOROBENZENE 35000 01524 02/17/88

CHLORDANE 3.6 01525 12/16/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE SPSA-la-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-la

AVERAGE SITE DEPTH TO GROUNDWATER: 8 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLOROPHENYLMETHYL SULFIDE 1700 01525 02/19/88

CHLOROPHENYLMETHYL SULFOXIDE 440 01525 12/16/88

CHLOROPHENYLMETHYL SULFONE 7700 01525 12/16/88

DIBROMOCHLOROPROPANE 57000 01517 01/8/88

DICYCLOPENTADIENE 600 01517 01/10/89

VAPONA 37 01078 02/10/89

DIISOPROPYLMETHYL PHOSPHONATE 460 01525 12/16/88

DITHIANE 94 01525 12/16/88

DIELDRIN 80 01513 05/6/88

DIMETHYL DISULFIDE 5300 01525 02/19/88

DIMETHYLMETHYL PHOSPHONATE 870 01525 02/19/88

ENDRIN GT 20 01513 05/6/88

ETHYLBENZENE 150 01525 02/19/88

ISODRIN 0.37 01078 02/10/89

TOLUENE 92000 01517 01/8/88

METHYLISOBUTYL KETONE 110000 01525 12/16/88

MALATHION 12 01517 01/10/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE SPSA-la-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-la

AVERAGE SITE DEPTH TO GROUNDWATER: 8 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,4-OXATHIANE 21 01517 01/8/88

PPDDE 3.6 01517 01/10/89

PPDDT 1.5 01524 01/10/89

PARATHION 24 01525 12/16/88

SUPONA 130 01517 01/10/89

TETRACHLOROETHYLENE 2700 01516 01/8/88

TRICHLOROETHYLENE 1500 01524 02/17/88

O,P-XYLENE 270 01078 02/10/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-la-3

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)

ALDRIN 1.5E+00 2.2E.04 1.5E+00 5.3E+03* 3.7E-01* 5.3E.03' 0.01.00

ATRAZINE 4.1E.04 3.7E.07 4.11+04 4.81-05 5.4E-08 4.81-05 1.7E-11

BENZEWE 8.6E+02 1.6E+02 1.3E+02 1.2E-02 6.41E-02 7.6E-02 2.8E+00

UENZOTHIAZOLE 3.9E+04 0.01+00 3.9E+04 0.01+00 0.01+00 0.01+00 1.01-05

*ICYCLOHEPTADIENE 3.2E+05 8.6E+04 6.81.04 3.1E-06 2.3E-05 2.61-05 3.8E-03

CARBON TETRACHLORIDE 2.01.02 3.01.02 1.21.02 2.01-01* 1.31-01' 3.4E-01' 1.81+00

CHLORDANE 2.01+01 1.01.06 2.OE.01 5.11+01' 4.21-04a 5.11.01' 0.01+00

CHLOROACIETIC ACID 1.71+04 0.01+00 1.7E+04 2.11-02 0.01400 2.1E-02 0.OE.OO

CMLOROSINZENE 1.61E05 1.6E+04 1.5E+.04 2.5E-04 2.51-03 2.7E-03 85.81-03

CHLOROFORM 4.OE.03 6.3E+02 5.1.E+02 2.2E+01' 1.4E+02* 1.7E.02* 0.OE.OO

CHLOROPHENYLMITHYL SULFIDE 1.6E.05 3.3E+05 1.lEt0O5 3.7E-04 1.81-04 5.51-04 1.7E-05

CHLOROPHENYLMETHYL SULFOWE 1.61.05 3.5E+'05 1.IE+05 1.BE-Ot. 8.5E-05 2.7E-04 9.4E-07

CNLOROPHENYLMETKYL SULFOXIDE 1.6E+05 2.2E+05 9.3E+04 4.9E-04 3.7E-04 8.6E-04 1.OE-07

PPDDE 7.4E+01 1.01.06 7.4E+01 4.lE-01* 2.3E-O5a 4.lE-01' 0.OE.OO

PPDDT 7.4E-01 1.01.06 7.41.01 8.21-01* 2.21-05a 8.2E-01' 0.01.00

DIBROMOCHLOROPROPANE 1.8E+01 2.1E.01 9.6E+00 6.2E.03* 5.31+03' 1.2E.04* 0.OE.OO

1,1-DICHLOROETHANE 2.8E+02 0.01.00 2.8E+02 O.OE.OO 0.0E+00 0.OE+00 1.1E-07

1,1-DICHLOROETHYLENE 4.3E+01 0.01.00 4.3E+01 0.01.00 0.01+00 0.01+00 9.91-01

1.2-DICHLOROETHYLENE 1.7E+05 0.OE+0O 1.7E.05 0.OE+00 0.01+00 0.01+00 0.01+00

DICYCLOPENTADIENE 5.4E+04 1.7E.02 1.7E+02 5.5E-02 1.7E+01* 1.71+01' 0.01+00

OIELDRIN 1.61.00 1.01.04 1.6E+00 4.41.03* 7.01-01' 4.41.03' 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.OE+00 6.6E.05 0.01+00 0.01+00 0.01+00 3.1-07

DIMETHYLDISULFIDE 6.7E+04 0.01+00 6.7E+04 0.01+00 0.01+00 0.01.00 1.4E-03

DIMETKYNETHYL PHOSPI40NATE 1.51.05 0.01.00 1.51.05 2.71-04. 0.01+00 2.71-04 0.01+00

DITHIANE 8.3E+04 0.01.00 8.31.04 1.2E-04 0.01+00 1.2E-04 0.01+00

ENDRIN 2.5E.03 1.01.06 2.5E+03 2.01.000 6.Z1-04a 2.01.00' 0.01+00

ETHYLBENZENE 8.31.05 2.2E+05 1.81.05 3.61-05 1.3E-04 1.7E-04 3.11-06

HEXACHLOROCYCLOPENTAOIENE 1.7E.04 8.41+03 5.61+03 4.21-01* 8.3E-01* 1.31+00* 0.01+00

ISDR IN 5.BE+02 1.01.06 5.8E+02 3.51-01' 1.3E-01.a 3.5E-01' 0.01+00

MALATHION 1.71+05 7.4E+10 1.7E+05 0.01+00 4.11-12 4.11-12 1.6E-11

METHYLISOBUTYL KETONE 4.11.05 2.7E.04 2.6E.04 9.81-05 3.3E-03 3.4E-03 2.11-04

METHYLENE CHLORIDE 3.3E403 3.31.02 3.01.02 1.21-03 1.5E-01' 1.51-01' 6.5E-02

1,4-OXATHIANE 2.51.05 0.01.00 2.51.05 8.11-06 0.01+00 8.1-06 0.01+00

PARATHION 5.01+04 0.01+00 5.01.04 0.01.00 0.01+00 0.01+00 7.5E-10

SUPONA 1.21+03 0.01+00 1.21.03 0.01+00 0.0E+00 0.01.00 1.41-10

1,1,2,2-TETRACHLOROETHANE 1.3E+02 2.11+02 7.91.01 1.81-01' 1.11-01' 2.9E-01' 0.0E+00

TETRACHLOROETHYLENE 5.11.02 1.6E.03 3.91.02 5.9E-02 1.9E-02 7.8E-02 3.5E-02

TOLUENE 2.51.06 1.31.06 8.61.05 2.41-05 4.6E-05 7.01-05 4.11-04

1,1,1-TRICNLOROETMANE 7.51.05 9.91.05 4.31.05 8.0E-07 6.11-07 1.4E-06 9.11-06

1.1,2-TRICMLOROETHANE 4.31.02 0.01.00 4.3E+02 0.01+00 0.01+00 0.01+00 4.31-05

TRICHLOROETHYLENE 2.31.03 0.01.00 2.3E-03 0.0f.00 0.01+00 0.01+00 3.8E-02

VAPONA 8.6E+01 0.01.00 8.61.01 0.01.00 0.01+00 0.01.00 4.01-07

M-XYLENE 1.4E+07 1.9E.05 1.91+05 5.61-06 4.2E-04 4.2E-04 8.4E-06

0.P-XYLENE 1.4E.07 1.91.05 1.91.05 2.8E-06 2.1E-04 2.11-04 7.5E-06
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SPSA -I a-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(ma/kg) (ag/ki) (mg/kg)

ARSENIC 2.2E+01 .0E000 2.2E+01 9.7E.02* O.OE0.0 9.?E+02' O.OE00

CADMIUM 4.5E÷02 O.OE+00 4.SE+02 1.?E÷004 O.OE0.0 1.?E÷00* O.OE+00

CNRONIUW 6.9E+01 O.E0O0 6.9E+01 4.01.00 0.OE.OO 4.0E.00* O.OE+O0

COPPER 4.2E+O5 O.OE+O0 4.2E105 2.IE-03 O.OE+O0 2.1E-03 O.OE010

LEAD I.5E+14 O.0+O0 1.E504 7.IE-01" O.OEO. 7.IE-01" O.OE+0

MERCURY 3.3E103 O.OE÷00 3.3E+03 5.1E.00* O.OEO0 5.1E÷O0* O.OE.0+

ZINC 2.OE+06 O.0E1O0 2.0E.06 1.7E-03 O.OEO0 1.7E-03 O.0E.00

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.

The SPPPLV has therefore been set to 1.00+E06 mg/kg (See volume VI-A).

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

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

does not pose unmcceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- la-I.

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUM4LATIVE DIRECT INDIRECT CUMU.LATIVE VEI

CONTA141NANT PPLV PPLV PPLV El El - El 09W

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

ALDRIN 1.5E.00 2.2E+04 1.5E+00 5.3E.03* 3.7E-01* 5.3E.03* 0.01.00

ATRAZINE 4.1E+04 3.7E+07 4.IE.04 4.8E-05 5.4E-08 4.81-05 1.7E-11

BENZENE 8.6E+02 1.6E+02 1.3E+02 1.2E-02 6.4E-02 7.6E-02 2.81+00

BENZOTHIAZOLE 3.9E.04 0.01+00 3.9E+04 0.0E.00 O.OE.00 0.0E.00 1.01-05

BICYCLONEPTADIENE 3.2E+05 8.6E.04 6.81+.04 M.E-06 2.3E-05 2.6E-05 3.8E-03

CARBON TETRACHLORIDE 2.0E+02 3.01.02 1.21.02 2.01-01* 1.3E-01* 3.4E-01* 1.&E+00

CHLORANAE 2.01.01 1.0E+06 2.OE*0l 5.lE.Ol* 4.2E-04a 5.11+01* 0.0E.OO

CHIOROACETIC ACID 1.7E+04 0.01400 1.7E+04 2.11-02 0.OE+O 2.IE-02 0.01.00

CHLOROGENZENE 1.6E.05 1.6E+04 1.5E+04 2.5E-04 2.5E-03 2.7E-03 8.81-03

CHLOROiORM 4.01.03 6.3E*02 5.4E+02 2.2E.0l' 1.4E*02* 1.7E+02* 0.01.00

CHLOROPHENYLMETHYL SULFIDE 1.6E.05 3.3E+05 1.11.05 3.7E-04 1.81-04 5.5E-04 1.7E-05

CHLOROPNENYLMETHYL SULFONE 1.6E+05 3.5E+05 l.1E+05 1.81-04 8.5E-05 2.7E-04 9.4E-07

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 2.2E.05 9.3E+04 4.9E-04. 3.7E-04 8.6E-04 1.OE-07

PPDDE 7.4E+01 l.OE+06 7.4E+01 4.lE-01' 2.3E-05a 4.11-01* 0.OE.0O

PPDDT 7.4E.01 1.01.06 7.4E+01 8.2E-01l 2.ZE-05a 8.2E-Cl' 0.01.00

DIBROMOCHLOROPROPANE 1.8E+01 2.11.01 9.61.00 6.2E.03* 5.3E+03* 1.21.04' 0.01.00

1,1-DICHLOROETNANE 2.8E.02 0.01.00 2.8E-02 0.01.00 0.01.00 O.OE.O0 1.1E-07

1,1-DICHLOR0ETHYLENE 4.3E+01 0.01.00 4.31.01 0.01.00 0.01.00 0.01.00 9.9E-01

l,2-DICHLOROETHYLENE 1.7E+05 0.OE.OO 1.7E.05 0.01.00 0.01.00 0.OE.00 0.01.00

DICYCLOPENTADIENE 5.4E+04 1.7E+02 1.7E.02 5.5E-02 1.71+01' 1.7E+01* 0.01.00

DIELORIN 1.6E.00 1.01+04 1.6E+00 4.41.03' 7.01-01* 4.41.03' 0.01.00

DIISOPROPYLI4ETHYL PHOSPHONATE 6.6E+05 0.01.00 6.6E+05 0.01.00 0.01+00 0.01+00 3.11-07

DIMETNYLDISULFIDE 6.7E+04 0.01.00 6.7E.04 0.01.00 0.01.00 0.01.00 1.4E-03

DIMETNYMETHYL PHOSPHONATE 1.5E+05 0.01.00 1.5E+05 2.7E-04 0.0E.00 2.7E-04 0.01+00

DITHIANE 8.3E.04 0.01.00 8.3E+04 1.2E-04 0.01.00 1.2E-04. 0.01.00

EWDRIN 2.5E+03 1.OE.06 2.51.03 2.01.000 6.2E-04a 2.0.000' 0.01.00

ETHYLUENZENE 8.3E.05 2.2E+05 1.8E+05 3.6E-05 1.3E-04 1.7E-04 3.11-06

NEXACHLOROCYCLOPENTADIENE 1.7E+04. 8.4E+03 5.6E+03 4.2E-01' 8.3E-0¶' 1.3E.00' 0.01.00

ISODRIN 5.8E.02 1.01.06 5.81.02 3.5E-01- 1.3E-O4a 3.5E-01* 0.01.00

MALATHION 1.7E+05 7.4E+10 1.71.05 0.01.00 4.1E-12 4.11-12 1.6E-11

METHYLISOBUTYL KETONE 4.1E.05 2.7E.04. 2.6E+04 9.8E-05 3.3E-03 3.4E-03 2.1E-01.

METHYLENE CHLORIDE 3.31.03 3.31.02 3.OE*02 1.2E-03 1.5E-01* 1.SE-01* 6.5E-02

1.4-OXATHIANE 2.5E+05 0.01.00 2.5E+05 8.11-06 0.01.00 8.1E-06 0.01.00

PARATHION 5.01.04 0.01.00 5.01.04 0.01.00 0.01.00 0.01.00 7.5E-10

SUPONdA 1.2E+03 0.01.00 1.2E+03 0.01.00 0.01.00 0.OE.0O 1.41-10

1,1,?,2-TETRACNLOROETHMAE 1.3E+02 2.lE.02 7.9E+01 1.SE-01' 1.IE-0l* 2.9E-01' 0.01.00

TETRACHLOROETHYLENE 5.IE+02 1.61.03 3.9E*02 5.9E-02 1.9E-02 7.8E-02 3.51-0?

TOLUENE 2.5E.06 1.3E+06 8.61.05 2.4E-05 4.6E-05 7.01-05 4.1E-04

1,1,1-TEICHLOROETNAME 7.51.05 9.9E.05 4.3E#05 8.0-07 6.11-07 1.4E-06 9.lE-06

1,1,2-TRICHL0ROETNAHE 4.3E.02 0.01+00 4.3E+02 0.01+00 0.0f+00 0.0E.0O 4.3E-05

TRICNLOROETHYLENE 2.3E*03 0.01.00 2.3E*03 0.01.00 0.01.00 0.0E+00 3.8E-02

VAPONA 8.61.01 0.OE.0O 8.6E.01 0.01.00 0.01.00 0.01+00 4.01-07

N-XYLENE 1.41.07 1.9E.05 1.9E-05 5.6E-06 4.2E-04 4.2E-04 8.41-06

0,P-XYLENE 1.4E+07 1.9E+05 1.9E.05 2.8E-06 2.11-04 2.11-04 7.5E-06
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SPSA- I a-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTANINANT PPLV PPLV PPLV El El - El OPN

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

ARSENIC 2.21E01 O.OE+00 2.21E+01 9.?E*02* O.OE0.0 9.7E+02* 0.OE+00
CADNI UI 4.5E+02 O.1E+00 4.5E*02 1.71.EO* 0.0E+00 1.7?E+0* 0.0E+00

CHROMIT U 6.9E101 O.OE000 6.9E101 4.W 00* O.OE+00 4.OE000* 0.01E00

COPPER 4.2E105 O.OE00 4.21E+05 2.1E-03 O.OE000 2.1E-03 O.OE100
LEAD 1.51E04 O.OE+00 1.5E+04 7.1E-01' O.OE010 7.1E-01 0.01E+00

MERCURY 3.3E103 O.OE000 3.3E+03 5.11E00 0.01E+00 5.1E400* O.OE+00
ZINC 2.01E06 0.0E÷00 2.01.06 1.7E-03 0.0E.00 1.71-03 0.0E.00

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.

The SPPPLV has therefore been set to 1.001E+06 mg/kg (See volume VI-A).

': 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.
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SPSA- la-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CIMLATIVE VEI

CONTA141NANT PPLV PPLV PPLV El El El OPH

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

ALD I N 2.lE-01 1.41+03 2.lE-O1 3.9E.04' 5.51.00' 3.91.0'.' 0.01.00

ATRAZINE 1.81.04 5.7'E.06 1.8E.04 1.11-04 3.5E-07 1.11-04 1.11-10
BENZENIE 1.2E+02 2.41.01 2.01.01 8.41-02 4.11-01* 5.01-01' 4.3E+01
NNZOTNIAZOLE 1.7E+04 0.01.00 1.7E+04 0.01.00 0.0E+00 0.01E+00 6.6E-05
*ICI'CLONEPTADIENE 1.4E+05 3.11.04 2.5E+04 7.41-06 6.4E-05 7.21-05 2.4E-02

CARBON TETRACHLORIDE 2.7E+01 4.61.01 1.71.01 1.51,00* 8.7E-01' 2.31+00' 2.7E+01
CHLORDANE 2.71.00 1.01.06 2.7E+00 3.7E.02' 6.4E-03a 3.71.02' 0.01.00
CHLOROACETIC ACID 7.01.03 0.01.00 7.01.03 4.8E-02 0.01.00 4.8E-02 0.01+00
CHLOROBENZENE 6.81.04 5.9E+03 5.41.03 5.81-04 6.81-03 7.4E-03 5.7E-02
CHLOROFORM 5.6E.02 9.7E.01 8.3E.01 1.61+02' 9.31+02' 1.11.03' 0.01+00
CHLOROPNEAIYLMETHYL SULFIDE 7.01.04 1.2E.05 4.41.04 8.6E-04 5.11-04 1.4E-03 1.11-04

CHLOROPHENYLHETHYL SULFONE 7.01.04 5.4E+04 3.1E404 4.3E-04 5.5E-04 9.8E-04 6.11-06
CHLOROPHENYLMETHYL SULFOXIDE 7.01.04 3.3E+04 2.3E404 1.11-03 2.41-03 3.5E-03 6.6E-07
PPDDE 1.01.01 1.OE+06 1.0E+01 2.9E+00' 3.4E-04a 2.91.00' 0.OE+00

PPDDT 1.01.01 1.01.06 1.01.01 5.91.00' 3.3E-04a 5.91+00' 0.01+00

DOIROMIOCHLOROPROPANE 2.5E-00 1.4E.00 8.9E-01 4.41+04' 8.11.04' 1.21+05' 0.01.00

1.1-DICHLOROETNANE 3.9E+01 0.01.00 3.9E*01 0.01+00 0.01.00 0.01+00 1.7E-06

1,1-DICHLOROETNYLIIJE 5.9E+00 0.01.00 5.91.00 0.01+00 0.01+00 0.01+00 1.51.01

1,2-DICHL0ROETHYLENE 7.01.04 0.01+00 7.01.04 0.01+00 0.01+00 0.01+00 0.01+00

DICYCLOPENTADIEME 1.81+04 6.2E+01 6.2E+01 1.6E-01' 4.81+01' 4.SE+01' 0.01+00

DIELDRIN 2.2E-01 6.6E+02 2.21-01 3.21+04' 1.11+01' 3.21.04' 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 2.8E.05 0.01+00 2.81.05 0.01.00 0.0E.00 0.01+00 2.01-06

DIMETHYLDISLILFIDE 2.91.04 0.01.00 2.9E+04 0.01+00 0.01+00 0.01+00 9.31-03

DIMETHYMETHYL PHOSPHONATE 6.3E.04 0.01.00 6.31.04 6.3E-04 0.01.00 6.31-04 0.01.00

DITHIANE 3.51+04 0.01+00 3.51.04 2.81-04 0.01+00 2.8E-04 0.01+00

ENDRIN 1.11.03 1.0E+06 1.1E+03 4.71+00* 4.0E-03a 4.7E*00' 0.01+00

ETNYLBENZENE 3.5E+05 8.11.04 6.61.04 8.51-05 3.7E-04 4.6E-04 2.01-05

HEXACHLOROCYCLOPENTADIENE 5.71+03 1.3E+03 1.1E+03 1.21+00' 5.41.00' 6.61.00' 0.01+00

ISOORIN 2.5E.02 1.0f+06 2.5E.02 8.11-01' 3.2E-04a 8.11-01' 0.01.00

MALATHION 7.01.04 1.11.10 7.01.04 0.01+00 2.6E-11 2.6E-11 1.01-10

METHYLISOBUTYL KETONE 1.7E+05 4.2E+03 4.11.03 2.3E-04 2.11-02 2.21-02 1.4E-03

METHYLENE CHLORIDE 4.5E+02 5.01+01 4.51.01 8.8E-03 9.9E-01' 1.01.000 9.7E-01

1,4-0ICATHIANE 1.11.05 0.01+00 1.11.05 1.9E-05 0.01.00 1.91-05 0.01+00

PARATHION 2.1E+04 0.01+00 2.11.04 0.01+00 0.01+00 0.01.00 4.9E-09

SUPONA 5.3E+02 0.0E+00 5.31.02 0.01+00 0.01+00 0.01+00 8.81-10

1,1.2.2-TETRACHLOROETHANE 1.81.01 1.41.01 7.81.00 1.31+00' 1.61+00' 3.01+00' 0.01+00

TETRACHLOROETIIYLENE 7.11.01 2.5E.02 5.5E#01 4.2E-01' 1.2E-01' 5.4E-01' 5.3E-01

TOLUENE 1.1E*06 4.7E+05 3.31.05 5.71-05 1.3E-04 1.8E-04 2.7E-03

1.1,1-TRICHLOROETHANE 3.2E+05 3.6E+05 1.7E+05 1.9E-06 1.71-06 3.61-06 5.9E-05

1,1,2-TRICHLOROETHANE 6.01.01 0.01.00 6.01.01 0.01+00 0.01.00 0.01+00 6.5E-04

TRICHLOROETHYLENE 3.21.02 .0OE.00 3.2E*02 0.01+00 0.01.00 G.01.00 5.8E-01

VAPONA 1.2E+01 0.01.00 1.2E+01 0.01+00 0.0E+00 0.01.00 6.11-06

M-EYLENE 5.81.06 6.9E+04 6.9E*04 1.4E-05 1.2E-03 1.2E-03 5.41-05

0,P-XYLENE 5.81.06 6.91+04 6.91+04 6.9E-06 5.8E-04 5.$E-04 4.9E-05
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SPSA- la- S

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEt

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ARSENIC 3.9E.00 O.OE+00 3.9E*00 5.3E+03" 0.OE+00 5.3E+03* 0.DE+00

CADMIUM 5.8E*01 O.OE+00 5.8E+01 1.3E+01* 0.0E+00 1.3E+01' O.OE+00

C•NOMIUM 8.8E+00 O.OE000 8.8E00 3.2E+01" 0.0E.00 3.2E+01" O.OE+00

COPPER 2.5E+05 O.OE+00 2.5E*05 3.5E-03 O.OE+00 3.5E-03 O.OE010

LEAD 9.2E*03 0.0E.00 9.21.03 1.2E.00 O.OE0.00 1.21E,00" O.OE100
MERCURY 2.0E*W O.0E+00 2.DE+03 8.6E+W* 0t .OE+00 8.6E+00* O.OE+W0

ZINC 1.1E+06 0.0E.00 1.1E+06 3.1E-03 O.OE0.0 3.1E-03 O.OE+00

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 conpound.

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

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

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- la-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WdORKERS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(m~g/kg) (mg/kg) .(mg/kg)

AIDRIN 1.91.00 0.01.00 1.9E*00 4.2E+03* 0.01.00 4.2E+03* NA

ATEAZINE 2.3E.04 0.OE.0O 2.31.04 8.7E-05 0.01.00 8.71-05 NA

BENZENE 1.1E*03 0.01.00 1.1E+03 9.2E-03 0.01.00 9.2E-03 NA

BENZOTNIAZOLE 2.2E+04 0.01.00 2.21.04 0.01+00 0.01.00 0.01.00 NA

BICYCLONEPTADIENE 1.8E+05 0.01400 1.81.05 5.71E-06 0.01.00 5.7E-06 NA

CARBON TETRACHLORIDE 2.51.02 0.01.00 2.51.02 1.6E-01' 0.01.00 1.61-Di' NIA

CHLORDANE 2.5E+01 0.01.00 2.5E+01 4.01.01* 0.01.00 4.0E+01* NA

CHLOROACETIC ACID 9.21.03 0.01.00 9.2E+03 3.71E-02 0.01.00 3.7E-02 NA

CNLOROBENZENIE 8.8E+04 0.01.00 &.6E+04 4.5E-04 0.01.00 4.51-04 NA

CHLOROFORM 5.1E+03 0.01.00 5.1E403 1.81.01' 0.01.00 1.81.01* MA

CHLOROPHEWYUIETRYL SULFIDE 9.11.04 0.01*00 9.11.04 6.6E-04 0.01.00 6.6E-04 NA

CIILOROPHNEYLMETHYL SULFONE 9.1E.04 0.01.00 9.11.04 3.3E-04 0.OE.00 3.3E-04 NA

CNLOROPHENYLINETI4YL SULFOXIDE 9.11,04 0.01.00 9.11.04 8.BE-04 0.01.00 8.81-04 NA

PRODD 9.31,01 0.01.00 9.3E.01 3.2E-01* 0.01.00 3.2E-01* NA

PPDDT 9.3E+01 0.01.00 9.31E.01' 6.4E-01* 0.01.00 6.4E-01* NA

DIBROMOCHLOROPROPANE 2.3E+01 0.01+00 2.3E.01 4.91.03* O.OE*O0 4.9E+03* NA

1,1-DICHLOROETHANE 3.6E+02 0.OE*00 3.6E+02 0.01.00 O.OE*O0 O.OE+00 NA

1.1-DICHLOROETHYLENE 5.4E+01 0.01.00 5.4E+01 0.01.00 0.0E*00O .OE'O0 NA

1.2-DICHLOROETHYLENE 9.2E+04 0.01.00 9.2E+04 O.OE'00 0.01.00 V.OE-00 NA

DICYCLOPENTADIENE 1.71.04 0.OED0O 1.71,0' 1.7E-01* 0.OE.O0 1.7E-01* NA

DIELDRIN 2.01.00 0.01.00 2.01.00 3.5E+03' 0.01.00 3.5E+03* NA

DIISOIPROPYLME1'HYL PHOSPNO.JATE 3.7E.05 0.01.00 3.7E.05 0.OE.00 0.0E+00 0.01.00 NA

DIMETHYLDISULFIDE 3.71.04 0.01400 3.71.04 0.OE+00 0.0E+00 0.OE.0O NA

DIMETHYMETHYL PHOSPHONATE 8.21.04 0.01400 8.2E+04 4.8E-04 0.OE.00 4.81-04 NA

DITHIANE 4.6E+04 0.01.00 4.6E.04 2.2E-04 0.01E+00 2.21-04 NA

ENDRINd 1.4E+03 0.0E+00 1.4E+03 3.61.00' 0.01.00 3.6E*OO' NA

ETHYLBENZENE 4.6E+05 0.01.00 4.6E+05 6.5E-05 0.01.00 6.5E-05 NA

NEXACHLOROCYCLOPENTADIENE 5.5E+03 0.0E+00 5.5E+03 1.3E+00*O' .01.00 1.31.00' NA

ISODRIN 3.2E*D2 0.01.00 3.2E.02 6.2E-01' 0.01.00 6.2E-01* NA

MALATHION 9.2E+04 0.01.00 9.2E+04 0.OE.OO 0OE.0E0O 0.01.00 NA

METHYLISOBUTYL KETONE 2.21.05 0.01.00 2.21.05 1.8E-04 0.01.00 1.SE-04 NA

METHYLENE CHLORIDE 4.11.03 0.01.00 4.1E+03 9.7E-04 0.0E.O0 9.7E-04 NA

1,4-OXATHIANE 1.4E+05 0.01.00 1.41.05 1.51-05 0.01.00 1.5E-05 NA

PARATNION 2.71.0' 0.01.00 2.71.04 .0.E*O 0.01.00 0.OE.00 NA

SUPONA 6.91+02 0.01.00 6.9E+02 0.01'00 0.01.00 0.01.00 NA

1.1.2,2-TETRACKLORDETHANE 1.6E+02 0.01400 1.6E.0? 1.4E.01* 0OE.DE0 1.4E-01' NA

TETRACHLOROETNTLENE 6.5E+02 0.01.00 6.5E+02 4.61-0? 0.01.00 4.6E-02 NA

TOLUENE 1.4E+.06 0.01.00 1.4E+06 4.31-05 0.01.00 4.3E-05 NA

1,1*1.TRICHLOaOETHANE 4.21.05 0.01.00 4.2E.05 1.41-06 0.01.00 1.41-06 NA

1.1.2-TRICMLOROETHANE 5.5E+02 0.01.00 5.5E+02 0.01.00 0.01.00 0.01.00 NA

TRICHLOROETHYLENE 2.91.03 0.01.00 2.91.03 0.01.00 0.01.00 0.01.00 NA

VAPONA 1.1E.02 0.01.00 1.11.02 0.01.00 0.01.00 0.01.00 NA

N-XYLIEiE 7.01.06 0.01.00 7.01.06 1.11-05 0.01.00 1.1E-05 NA

0,P-XYLENE 7.01.06 0.01.00 7.01.06 5.71-06 0.01.00 5.7E-06 NA

ARSENiIC 2.01.01 0.01.00 2.01.01 1.11,03* 0.01.00 1.11.03' NA

CADMIUM 3.6E*02 0.01.00 3.6E.02 2.11.00' 0.01.00 2.11.00' NA

CHROMIUMJ 5.51.01 0.01.00 5.5E+01 5.11.00 0.01.00 5.1E*.D0' NA

COPPER 1.8E#05 0.01.00 1.81.05 5.01-03 0.01.00 5.01-03 NA

LEAD 6.5E.03 0.01400 6.5f.03 1.7E.00* 0.01.00 1.71.00* NA

MECR1.41.03 0.01.00 1.4E.03 1.21.01* 0.01.00 1.21.01' NA

ZINC 7.61.+05 0.01.00 7.SE.05 4.2E-03 0.01.00 4.2f-03 NA

':El is equal to or exceeds 1.01-01
If the PPLV value indicated is greater than 1.00E406 the calculations imply that the contaminant

doe not pose unacceptable chronic exposure through the exposure pathway considered, even In its pure form.
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SPEA- Ia -7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CIUqULAT IVE DIRECT INDIRECT CU1UILATIVE VEI
.ONTAMNI ANT PPLV OSVI ESVI PPLV El El El OPN INC

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

ALDRIN 1.2E-01 2.9E+03 D.OE'00 1.2E-01 6.9E.04* 2..7E+00' 6.91.04* 0.OE+00 NA

ATRAZINE 4.2E.03 4.9E+06 0.01.00 4.2E+03 4.7E-04 4.11-07 4.7E-04 1.31-10 NA

BENZENIE 6.7E+01 2.11E.01 0.01+00 1.6E601 1.5E-01* 4.$E-01' 6.3E-01* 2.11.01 NA
BENZOTNIAZOLE 4.01+03 0.0E.00 0.0E.00 4.0E.03 0.01+00 0.0E+00 0.0E.00 7.6E-05 NA
BICYCLOOIEPYADIENE 3.3E.04 1.11E+04 0.01.00 8.5E.03 3.1-05 1.71-04 2.IE-04 2.8E-02 NA

CARBON TETRAMNLORIDE 1.5E+01 4.01.01 0.01.00 1.11+01 2.61,00* 1.01.000 3.61.00' 1.3E+01 NA

CHLORDANE 1.5E+00 1.01.06 1.0E+06 1.5E+00 6.61+02' 3.2E-03a 6.6E+02' 0.01.00 NA

CHLOROACETIC ACID 1.71E.03 0.01400 0.01.00 1.7E.03 2.OE-01' 0.0E+00 2.01-01' 0.01.00 NA

CHLOROBENZENE 1.51.04 2.21.03 0.01.00 1.9E+03 2.7E-03 1.81-02 2.1E-02 6.6E-02 NA

CHLOROIORN 3.11+02 8.3E+01 0.01.00 6.6E+01 2.91,02* 1.11.03' 1.4E.03' 0.01.00 NA

CHLORtOPMENYLMETRYL SULFIDE 1. 77104 4.46.04 001.+00 1.2E+04 3.6E-03 1J.1-03 5.0E-03 1.3E-04 MA

CHLOROPNENYLMETNYL SULFONE 1.7E*04 4.7E+04 0.01.00 1.2E+04 1.8f-03 6.4E-04 2.4E-03 7.01-06 WA

CNLOROPMENYLKETHYL SULFOXIDE 1.7E.04 2.91.04 0.01.00 1.11.04 4.8E-03 2.8E-03 7.6E-03 7.7E-07 NA

PPODE 5.7E-00 1.0E+06 1.OE+06 5.7E+00 5.21+00* 1.7E-04a 5.21.00' 0.01.00 WA

PPDDT 5.7E+00 1.0E+06 1.01.06 5.7E+00 1.01.01' 1.61-04a 1.OE+01' 0.01.00 NA

DIBROMOCHLOROPROPANE 1.4E.00 2.81.00 0.01+00 9.3E-01 7.91.04* 4.01.04* 1.21.05' 0.OE.00 WA

1,1-DICHLOROETHANdE 2.3E+01 0.01+00 0.OE.00 2.31+01 0.01+00 0.OE+00 0.OE.00 8.21-07 NA

1,1-DICWLOROETHYLENE 3.2E.00 0.012.00 0.01+00 3.2E+00 0.01.00 0.01.00 0.01.00 7.5E.00 NA

1,2-DICHLOROETHYLENE 1.7E.04 0.01+00 0.01+00 1.7E.04 0.01+00 0.01.00 0.01+00 0.01.00 WA

OICYCLOPENTADIENE 1.21.03 2.3E+01 0.01.00 2.3E.01 2.61+00' 1.31+02' 1.31.02' 0.01.00 NA

fRIN1.2E-01 1.3E+03 0.01.00 1.2E-01 5.71.04' 5.31.00' 5.71.04' 0.OE+00 WA

JPROPYLMETHYL PHOSPHONATE 6.8E+04 0.01.00 0.01.00 6.8E+04 0.01+00 0.0E+00 0.01+00 2.3E-06 WA

DIMETHYLDISULFIDE 6.9f.03 0.01.00 0.01+00 6.91.03 0.01+00 0.01+00 0.01+00 1.11-02 WA

DIMETHYMETNYI. PIIOSPHONATE 1.5E.04 0.01.00 0.01.00 1.5E+04 2.61-03 0.01+00 2.61-03 0.01.00 WA

DITNIAME 8.51.03 0.01.00 0.01+00 8.5E+03 1.2E-03 0.01.00 1.21-03 0.01.00 WA

ENDRIN 2.51.02 1.01.06 1.0E+06 2.51.02 2.01+01' 4.61-03a 2.01+01' 0.01.00 WA

ETHYLBENZENE 8.5E+04 3.01.04 0.01+00 2.2E.04 3.5E-04 1.01-03 1.4E-03 2.31-05 WA

NEEACHLOROCYCLOPENTADIENE 3.81+02 1.11+03 0.01.00 2.9E+02 1.81+01' 6.21+00' 2.41.01' 0.01.00 WA

ISODRIN 5.9E+01 1.0f+06 1.01.06 5.91+01 3.41+00' 9.5E-04a 3.41+00' 0.01.00 WA

MALATHION 1.7E+04 9.81+09 0.01.00 1.7E+04 0.0E+00 3.01-11 3.01-11 1.21-10 WA

METHYL ISOBUTYL KETONE 4.01+04 3.6E+03 0.01+00 3.3E+03 1.01-03 2.5E-02 2.6E-02 1.6E-03 WA

METHYLENE CHLORIDE 2.5E.02 4.41+01 0.01+00 3.7E+01 1.6E-02 1.11.00' 1.21.+00' 4.81-01 WA

1,4-OXATHIAWE 2.5E+04 0.01+00 0.01+00 2.51.04 7.91-05 0.01+00 7.9E-05 0.01.00 WA

PARATHION 5.11+03 0.0E.00 0.01.00 5.11+03 0.01+00 0.01+00 0.01+00 5.7E-09 WA

SUPONA 1.3E+02 0.01+00 0.01+00 1.3E+02 0.01+00 0.01+00 0.01.00 1.01-09 WA

1,1,2,2-TEItRACHLOROETHAWI 9.9E+00 2.$E.01 0.01.00 7.3E+00 2.31.00' 8.2E-01' 3.11+00' 0.0E.00 WA

TETRACHLOROETNYLENE 4.11+01 2.11+02 0.01.00 3.4E+01 7.3E-01' 1.4E-01' 8.7E-01' 2.6E-01 NA

TOLUENE 2.6E+05 1.7E+05 0.01+00 1.01.05 2.3E-04 3.4E,04 5.SE-04 3.1E-03 WA

1,1,1-YRICNLOROETHAME 7.8E.04 1.3E+05 0.01+00 4.91.04 7.7E-06 4,.6E-06 1.2E-05 6.81-05 WA

11,12-TRICHLOROETHAME 3.41.01 0.01+00 0.01+00 3.41.01 0.0E.00 0.01+00 0.01+00 3.2E-04 WA

TRICHLOSOETHYLENE 1.8E+02 0.01+00 0.01+00 1.8E.02 0.01.00 0.01+00 0.01.00 2.9E-01 WA

vAPONA 6.71.00 0.01.00 0.01+00 6.7E+00 0.01.00 0.01.00 0.01.00 3.01-06 HA

H-XYLEWE 8.8E*05 2.6E+04 0.01+00 2.5E+04 9.11-05 3.11-03 3.21-03 6.3E-05 NA

0,P-XYLENE 8.8E+05 2.6E+04 0.01.00 2.5E+04 4.5E-05 1.6E-03 1.6E-03 5.6E-05 NA
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SPSA-la-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUhULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ARSENIC 1.6E+00 O.OE+00 O.OE+00 1.6E+00 1.3E+04* O.OE+00 1.31+04* O.OE+00 NA

CADMIUM 7.6E+00 0.OE+00 O.OE+00 7.6E+00 1.01E02' O.OE+00 1.01E02* 0.01E.0 NA

CNROMIUM 1.1EO0 O.OE.00 O.OE+00 1.1.E00 2.E÷02'* 0.01E00 2.4E+02* O.OE010 NA

COPPER 5..E+04 0.01.00 O.OE+00 5.7E+04 1.3E-02 O.OE+00 1.5E-02 O.E0,O0 NA

LEAD 2.2E103 O.0E+.0 0.01+00 2.2E403 5.01E.0 0.01E.00 5.0E00'* O.OE000 NA

MEROCRY 4.6E+02 0.0E+O0 0.0E+00 4.6E102 3.7E+01' O.OE+00 3.7E+01* O.4E+00 NA

ZINC 1.4E.05 0.01E.0 0.01+00 1.4E•+5 2.&E-02 0.0E0O0 2.4E-02 0.0E+O0 NA

a: This contaminant saturates the soil gas and produces a vapor flux which Is betow one-tenth of the critical ftux.

The SPPPLV for this contaminant is considered to be equal to pure compound. The SPPPLV has therefore been set to

1.0OE.06 mgjiq (See volume VI-A).

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

If the PPLV value indicated is greater than 1.00+E06 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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2.2 SITE SPSA-lb: MOUNDED MATERIAL (formerly Site 1-3: Mounded Material;

EBASCO, 1988a/RIC 88046R04 and EBASCO, 1988b/RIC 88046R04A)

2.2.1 Site-Specific Considerations

Figure SPSA-lb-1 and Tables SPSA-lb-l and SPSA-lb-2 depict the target contaminants for

Site SPSA-lb. Borings 1 through 22 were included in this exposure assessment, consistent

with the South Plants SAR. The historical search conducted under the contamination

assessment revealed that storage of Levinstein mustard-filled shells occurred in Site

SPSA-lb (EBASCO, 1988a/RIC 88046R04). According to site history, no other chemicals

from the RMA target contaminant list were suspected to be present in Site SPSA-lb

(EBASCO, 1988a/RIC 88046R04).

2.2.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-lb are shown in Figure SPSA-lb-l. 2-Pentanone, occurring in Boring 8 (4-5 ft) was

not included in this figure since it was not considered a target contaminant during Phase I

and Phase II investigations. Although not shown in this figure, this compound was

included in the South Plants SAR and in this exposure assessment because it passed

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

1988c/RIC 88357R01).

Table SPSA-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 in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Table SPSA-lb-2 summarizes the maximum

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

interval, and depth to groundwater.

2.2.3 Site Exposure Summary

Tables SPSA-lb-3 through SPSA-lb-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-lb is at 10 ft, the enclosed

space vapor inhalation SPPPLV is included in the calculation of the cumulative quantity.
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The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.

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

Aldrin Direct Direct Direct Dir/lnd Dir/ind
Dieldrin Direct Direct Direct Dir/Ind Dir/ind
Arsenic Direct Direct Direct Direct Direct
PPDDT .... Direct Cumulative Direct
Methylene chloride ...... Indirect Indirect
PPDDE ........ Cumulative
Cadmium ........ Direct
Lead ........ Direct

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

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

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

It should be noted for PPDDT and PPDDE, the cumulative El exceeds 0.1 for a

commercial worker and an industrial worker but direct and indirect Els do not exceed 0.1.

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

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Aldrin (enclosed)

"• Benzene (enclosed)

"* Carbon tetrachloride (enclosed)

"* Chloroform (enclosed)

"• Dibromochloropropane (enclosed)

"• Tetrachloroethylene (enclosed)

"• Trichloroethylene (enclosed)
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TABLE SPSA-lb-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-lb

AVERAGE SITE DEPTH TO GROUNDWATER: 10 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 28 01511 12/22/87

M-XYLENE 1.8 01511 01/10/89

ALDRIN 0.73 01511 01/10/89

BENZENE 9.9 01511 01/10/89

CARBON TETRACHLORIDE 79 01511 01/10/89

CHLOROFORM 410 01511 12/22/87

CHLOROBENZENE 21 01511 01/10/89

DIBROMOCHLOROPROPANE 34 01511 12/22/87

DIISOPROPYLMETHYL PHOSPHONATE 0.92 01511 01/10/89

DIELDRIN 0.50 01511 12/22/87

ENDRIN 0.080 01511 01/10/89

ISODRIN 0.081 01511 01/10/89

TOLUENE 300 01511 01/10/89

PPDDT 0.14 01511 01/10/89

SUPONA 1.7 01511 01/10/89

TETRACHLOROETHYLENE 18 01511 01/10/89

TRICHLOROETHYLENE 16 01511 12/22/87

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990

2-25



TABLE SPSA-lb-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-lb

AVERAGE SITE DEPTH TO GROUNDWATER: 10 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

O, P-XYLENE 2.1 01511 01/10/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA- lb-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El - El OPN

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

ALDRIN 1.5E+00 7.3E+05 1.5E+OO 2.8EOO* 5.&E-06 2.8E.OD* 4.2E-07

BENZENE 8.6E+02 O.OE.OO 8.6E+02 O.OE+00 O.OE.OO O.OE+OO 7.OE-D6

CARBON TETRACHLORIDE 2.OE.OZ D.OE+OD 2.OE+02 O.OE+OD O.OE.DO D.OE+OD 9.7E-04

CHLOROSENZENE 1.6E+05 O.OE+DD 1.6E+05 O.OE+DO O.OE+OO O.OE.OO 1.3E-07
CHLOROFORM 4.OE.D3 O.OE+0O 4.DE+03 O.OE+OO .O.E.DO O.OE+DD 4.3E-05

CHLOROPHENYLMETHYL SULFONE 1.6E+05 2.2E+07 1.6E+05 6.1E-05 4.5E-07 6.2E-05 O.OE*OO

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 1.3E+07 1.6E+05 3.6E-05 4.5E-07 3.7'E-05 O.OE+OO

PPDDE 7.4E+01 4.4E+07 7.4E+01 7.IE-03 1.2E-08 7.IE-03 O.OE+OO

PPDDT 7.4E+01 9.2E+07 7.4E+01 2.6E-02 2.IE-08 2.6E-02 5.4E-08

DIBROMOICHLOROPROPANE 1.8E+01 O.OE.DO 1.8E+01 O.OE+OD D.DE+O0O .OE+OO 4.9E-05

DIELDRIN 1.6E+00 1.OE+06 1.6E+00 1.9E+O1* 9.1E-05a 1.9EO1* O.OE'-OD

OIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE.OO O.OE+OO O.OE.OO 1.5E-11

ENDRIN 2.5E+03 2.3E+08 2.5E+03 1.5E-04 1.6E-09 1.5E-0.4 3.1E-12

ISOORIN 5.8E+02 5.1E.D7 5.8E+02 6.6E-05 7.5E-10 6.6E-05 1.9E-09

METHYLENE CHLORIDE 3.3E+03 1.OE+05 3.2E+03 9.2E-04 2.9E-05 9.5E-04 O.OE.OO

SUPONA 1.2E+03 O.OE.OO 1.2E+03 O.OE+OO C.OE.OO O.OE+OO 4.3E-14

TETRACHLOROETHYLENE 5.1E+02 2.3E+05 5.1E+02 2.OE-03 4.3E-06 2.OE-03 5.7E-06

THIODIGLYCOL 3.3E+05 O.OE+OO 3.3E+05 1.7E-05 O.OE+OO 1.7E-05 O.OE+OO

TOLUENE 2.5E+06 O.OE+OO 2.5E+06 O.OE+OO 0.0E+00 O.OE.OO 3.2E-08

1,1,1-TRICHLOROETHANE 7.5E+05 8.3E+07 7.4E+05 5.4E-06 4.&E-08 5.4E-06 1.2E-08

TRICHLOROIETHYLENE 2.3E+03 O.OE+OO 2.3E+03 O.OE+OO O.DE+DQ O.OE.OO 9.7E-06

M-XYLENE 1.4E+07 O.OE+OO 1.4E+07 D.OE+OD O.OE+00 O.UE.OO 1.2E-09

O,P-XYLENE 1.4E+07 O.OE+OC 1.4E+07 O.OE+OO O.OE.OO O.OE.OC 1.4E-09

ARSENIC 2.2E+01 O.OE+OC 2.2E+0O1 1.6EOO* O.OE.OO 1.6E.OO* O.OE+0O

CADMIUM 4.5E+02 O.OE.OD 4.5E+02 8.6E-03 O.OE.OO 8.6E-03 O.OE.OO

COPPER 4.2E+05 O.DE.OO 4.2E+05 1.3E-04 CI.OE+OO i.3E-04 O.OE+OO

LEAD 1.5E+04. O.DE+DO 1.5E.04 2.8E-02 O.OE+OO 2.SE-0Z O.OE+OO

MERCURY 3.3E+03 O.OE+OO 3.3E+03 5.7E-04 O.OE+OO 5.7E-04 O.OE+OO

ZINC 2.OE.06 O.OE+OO 2.OE+06 6.OE-05 O.DE.OO 6.OE-05 O.OE+0O

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.
The SPPPLV has therefore been set to 1.DOE+D6 mg/kg (See volume VI-A).

:El is equal to or exceeds 1.OE-O1

If the PPLV value indicated is greater than 1.OOE+D6 the calculations imply that the contaminant

does not pose un~acceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- Ilb-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM1ULATIVE VEI
CONTA1MINANT PPLV PPLV PPLV El El El OPN

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

ALDR IN 1.5E+00 7.31E.05 1.5E+00 2.81.00* 5.8E-06 2.81.00* 4.21-07

BENZENE 8.6E+02 0.01.00 8.6E.02 0.01.00 0.OE+00 0.01.00 7.01-06

CARBON TETRACHILORIDE 2.01.02 0.01.00 2.01.02 0.01.00 0.01.00 0.01.00 9.7E-04

CHLOROBENZENE 1.61+05 0.01.00 1.6E+05 0.01.00 0.01+00 0.01.00 1.3E-07

CHLOROFORM 4.01.03 0.01.00 4.OE.03 0.01+00 0.OE.00 0.01+00 4.3E-05

CNLOROPNENYLM4ETHYL SIJLFONE 1.6E.05 2.2E+07 1.6E.05 6.11-05 4.5E-07 6.21-05 0.01.00

CHLOROPNENYLMITHYL SULFOXIDE 1.6E.05 1.31.07 1.6E.05 3.6E-05 4.5E-07 3.71-05 0.01.00

PPDDE 7.4E+01 4.4E+07 7.4E.01 7.11-03 1.2E-08 7.11-03 0.01.00

PPDOT 7.41.01 9.21.07 7.41.01 2.61-02 2.11-08 2.61-02 5.41-08

DIBROMOCHLOROPROPANE 1.81+01 0.01.00 1.81+01 0.01.00 0.01.00 0.01.00 4.9E-05

DIELORIN 1.61+00 1.01+06 1.6E.00 1.91.01* 9.11-O5a 1.9E,01* 0.01.00

OIISOPROPYLMETHYL PHOSPHONATE 6.61.05 0.01+00 6.6E+05 0.OE.00 0.01+00 0.01+00 1.5E-11

ENDRIN 2.5E+03 2.31+08 2.51.03 1.5E-04 1.6E-09 1.5E-04 3.11-12

ISWDRIN 5.8E+02 5.11+07 5.8E+02 6.6E-05 7.5E-10 6.61-05 1.9E-09

METHYLENE CHLORIDE 3.3E+03 1.01+05 3.21+03 9.2E-04 2.9E-05 9.51-04 0.01+00

SUPONA 1.2E+03 0.01+00 1.2E.03 0.01+00 0.01+00 0.01+00 4.31-14

TETRACHLOROIETHYLENE 5.11+02 2.3E+05 5.1E+02 2.01-03 4.31-06 2.01-03 5.7E-06

THIODIGLYCOL 3.3E+05 0.01+00 3.3E+05 1.7E-05 0.01+00 1.7E-05 0.01+00

TOLUENE 2.5E+06 0.OE.O0 2.51+06 0.01+00 0.01+00 0.01.00 3.2E-08

1,1,1-TRICHLOROETI4ANE 7.51+05 8.31+07 7.41+05 5.4E-06 4.8E-08 5.4E-06 1.21-08

TRICHLOROETHYLENE 2.3E+03 0.01+00 2.3E+03 0.01+00 0.01+00 0.01.00 9.7E-06

M-XYLENE 1.41+07 0.01+00 1.41+07 0.01+00 0.OE.00 0.01+00 1.21-09

0,P-XYLENE 1.4E+07 0.01+00 1.41+07 0.01+00 0.01+00 0.01+00 1.41-09

ARSENIC 2.21+01 0.01+00 2.21+01 1.61+00* 0.01+00 1.61+00* 0.01+00

CADMIUM 4.5E+02 0.01+00 4.5E+02 8.6E-03 0.01+00 8.6E-03 0.01+00

COPPER 4.2E+05 0.01+00 4.21+05 1.3E-04 0.01+00 1.3E-04 0.01+00

LEAD 1.51+04 0.01+00 1.5E.04 2.8E-02 0.01+00 2.8E-02 0.01+00

MERCURY 3.3E+03 0.01+00 3.31.03 5.7E-04 0.01+00 5.7E-04 0.01+00

ZINC 2.01+06 0.01+00 2.01.06 6.01-05 0.01+00 6.01-05 0.01.00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volume VI-A).

- El is equal to or exceeds 1.01-0!

If the PPLV value indicated is greater than 1.001+06 the catculations imiply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- Ib-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VII
CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 2.1E-01 4.81.04 2.11-01 2.01+01* 8.7E-05 2.OE+O1* 6.4E-06
BENZENE 1.2E+02 0.01+00 1.2E+02 0.01+00 0.01.00 0.01+00 1.1E-04

CARBON TETRACHLORIDE 2.7E+01 0.01.00 2.71.01 0.01+00 0.01.00 0.0E+00 1.5E-02

CNLOROuINZENE 6.81.04 0.01.00 6.81+04 0.06.00 0.01.00 0.01.00 8.41-07
CHLOROFORM 5.6E+02 0.01.00 5.6E+02 0.06.00 0.01.00 0.01.00 6.5E-04

CHLOROPHEMYLMETHYL SULFONE 7.01.04 3.5E+06 6.81.04 1.4E-04 2.9E-06 1.51-04 0.OE.0O

CMLOROPHENYLMETHYL SULFOXIDE 7.01.04 4.7E.06 6.9E.04 8.5E-05 1.2E-06 8.6E-05 0.01.00

PPODE 1.01.01 2.9E.06 1.01.01 5.1E-02 1.81-07 5.11-02 O.OE+0O

PPDDT 1.OE+O1 6.11.06 1.01+01 1.9E-01* 3.1E-07 1.9E-01* 8.11-07

DIBROMOICHLOROPROPANE 2.5E+00 0.01+00 2.5E.OO O.OE.OO 0.OE+O0 O.OE+OO 7.I.E-04
DIELDRIN 2.2E-01 1.01+06 2.2E-01 1.4E+02* 1.4E-03a 1.4E,02* O.OE.00

OIISOPROPYLMETHYL PHOSPHONATE 2.81+05 0.01+00 2.8E+05 0.01.00 0.01+00 0.01.00 9.6E-11

ENDRIN 1.1E+03 3.5E+07 1.1E+03 3.4E-04 1.01-08 3.41-04 2.011-11

ISCORIN 2.5E+02 7.9E+06 2.5E+02 1.5E-04 4.81-09 1.5E-04 1.21-08

METHYLENE CHLORIDE 4.5E+02 1.61.04 4.4E+02 6.6E-03 1.91-04 6.81-03 0.01.00
SUPONA 5.31.02 0.01+00 5.31+02 0.01+00 0.01+00 0.01.00 2.8E-13
TETRACHLOROETHYLENE 7.11.01 3.6E+04 7.11.01 1.4E-02 2.8E-05 1.4E-02 8.6E-05
THIODIGLYCOL 1.41+05 0.01+00 1.4E+05 4.01-05 0.01+00 4.01-05 0.01.00

TOLUENE 1.1E+06 0.01.00 1.11.06 0.01+00 0.01.00 0.01.00 2.1E-07

1,1,1-TRICHLOROETHANE 3.2E.05 3.OE+07 3.2E.05 1.31-05 1.31-07 1.31-05 7.61-08

TRICHLDROETHYLENE 3.2E+02 0.01+00 3.21+02 O.OE+00 0.01+00 0.01.00 1.51-04

M-XYLENE 5.81.06 0.01+00 5.8E+06 0.01.00 0.01+00 0.01.00 7.7E-09

0,P-XYLENE 5.81.06 0.01+00 5.81.06 0.OE+00 0.01+00 0.01+00 9.31-09

ARSENIC 3.9E+00 0.01.00 3.9E.00 8.6E+00* 0.01.00 8.61+00* 0.01+00

CADMIUM 5.81.01 0.01+00 5.81+01 6.81-02 0.01+00 6.81-02 0.01.00

COPPER 2.5E+05 0.01+00 2.51.05 2.21-04 0.01+00 2.21-04 0.01+00

LEAD 9.21+03 0.01+00 9.2E+03 4.81-02 0.01+00 4.81-02 0.01+00

MERCURY 2.01+03 0.01.00 2.01.03 9.61-04 0.01+00 9.6E-04 0.01.00

ZINC 1.11+06 0.01+00 1.11+06 1.11-04 0.01+00 1.11-04 0.01+00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volumne VI-A).

:El is eqiual to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even In its pure form.
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SPSA-lb-6

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)

ALORIN 1.9E+00 4.OE-01 3.3E-01 2.2E+0O* 1.IE,01* 1.3E+O1* 7.4E-01

BENZENE 1.18.03 0.08.00 1.1E+03 0.OE+00O0.08.00 0.08+00 1.2E+01
CARBON TETRACHLORIDE 2.5E.02 0.08.00 2.58.02 0.08.00 0.08.00 0.08.00 1.7E.03
CHLOROUENZENE 8.8E.04 0.01+00 8.88.04 0.01.00 O.OE.00 0.01.00 6.81-01
CHLOROFORM 5.1E+03 0.08.00 5.1E.03 0.08.00 0.08.00 0.08.00 7.6E.01
CHLOROPHENYLMETHYL SULFONE 9.18.04 6.88+02 6.7E+02 1.1E-04 1.58-02 1.5E-02 0.08.00
CHLOROPNENYLMETHYL SULFOXIDE 9.1E.04 1.9E+04 1.68.04 6.5E-05 3.18-04 3.8E-04 0.08.00
PPDOE 9.38.01 1.9E.01 1.6E.01 5.6E-03 2.7E-02 3.2E-02 0.08.00
PPOOT 9.3E+01 1.9E.01 1.6E.01 2.OE-02 9.88-02 1.28.01* 9.5E-02

DIBROMOCHLOROPROPANE 2.3E*01 0.08.00 2.3E+01 0.08.00 O.OE.00 0.08+00 8.78.01

OZEIDRIN 2.08.00 5.8E+01 1.9E+00 1.5E+01* 5.2E-01* 1.6E.01* 0.08+00

DIISOPROPYLMETHYL PHOSPHONATE 3.7E.05 0.OE.00 3.7E.05 0.08+00 0.08.00 0.OE+00 7.8E-05

ENORIN 1.4E.03 2.9E+02 2.4E+02 2.6E-04 1.3E-03 1.58-03 1.6E-05

ISOORIN 3.2E+02 6.7E+01 5.5E+01 1.2E-04 5.7E-04 6.8E-04 1.08-02

METHYLENE CHLORIDE 4.1E.03 8.18.00 8.18.00 7.3E-04 3.7E.01* 3.78.01* 0.08.00

SUPONA 6.9E.02 0.08.00 6.98.02 0.OE+00 0.08.00 0.08.00 2.38-07

TETRACNLOROETHYLENE 6.5E+02 3.4E+01 3.2E.01 1.5E-03 2.98-02 3.18-02 1.08.01

THIODIGLYCOL 1.8E.05 O.OE.00 1.8E.05 3.1E-05 0.08.00 3.18-05 0.0E4-00

TOLUENE 1.4E+06 0.08.00 1.4E.06 0.08.00 0.08.00 0.08.00 1.78-01

1,1,1-TRICHLOROETHANE 4.2E+05 2.98.05 1.7E.05 9.6E-06 1.4E-05 2.48-05 6.2E-02

TRICHLOROETHYLENE 2.9E.03 0.08.00 2.98.03 0.08400 0.08+00 0.08.00 1.7E+01

M-XYLENE 7.08.06 0.08.00 7. '+06 0.08+00 0.08.00 0.08+00 6.2E-03

0.P-XYLENE 7.08.06 0.OE.00 7.08+06 0.08.00 0.08.00 O.OE+00 7.6E-03

ARSENIC 2.0E+01 0.08.00 2.08+01 1.78,00* 0.08+00 1.78.00* 0.08+00

CADMIUM 3.6E.02 0.08.00 3.6E.02 1.18-02 0.OE.00 1.1E-02 0.08+00

COPPER 1.8E+05 0.08+00 1.8E.05 3.18-04 0.08.00 3.1E-04 0.08+00

LEAD 6.58.03 0.08.00 6.58.03 6.78-02 0.08.00 6.78-02 0.OE.00

MERCURY 1.4E.03 0.OE.00 1.4E.03 1.48-03 0.08.00 1.48-03 0.08.00

ZINC 7.88+05 0.08+00 7.88.05 1.58-04 0.08+00 1.58-04 0.08.00

*: El is equal to or exceeds 1.08-01

if the PPLV value indicated is greater than 1.008+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- Ilb-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WJORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAM4INANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDR IN 1.2E-01 9.71.04 4.01-01 9.01-02 3.61.01' 1.11.01' 4.71.01* 3.2E-06 2.2E+00

BENZENE 6.7E.01 0.01.00 0.01.00 6.7E+01 0.OE.00 0.01.00 0.01.00 5.3E-05 3.71401

CARBON TETRACHLORIDE 1.5E+01 0.01.00 0.OE.0O 1.5E+01 0.01.00 0.0E+00 0.01.00 7.3E-03 5.1E.03

CHL0ROSENZENE 1.5E+04 0.01.00 0.01.00 1.5E+04 0.01+00 0.01.00 0.01.00 9.7E-07 6.8E-01

CHLOROFORM 3.1E+02 0.01+00 0.01.00 3.1E.02 0.OE+OO 0.01+00 0.01.00 3.2E-04 2.3E+02

CHLOROPNENYLMETHYL SULFOWE 1.71+04 3.OE.06 9.7E+02 9.1E+02 6.01-04 1.OE-02 1.11-02 0.01+00 0.01.00
CHLOROPHENYLMETHYL SULFOXIDE 1.7E+04 1.7E.06 5.7E+04 1.3E+04 3.5E-04 1.11-04 4.6E-04 0.01+00 O.OE+00

PPDOE 5.7E+00 5.81.06 1.91+01 4.4E+00 9.11-02 2.71-02 1.2E-01' 0000 O.OE.0 -E00

PPDDT 5.7E+00 1.2E+07 1.9E+01 4.4E.00 3.3E-01* 9.8E-02 4.3E-01* 4.01-07 2.8E-01

DIBRcNIOCHLOROPROPANE 1.4E+00 0.01.00 0.01.00 1.41.00 0.01+00 0.01.00 0.01.00 3.7-04 2.6E.02

DIELDRIN 1.21-01 4.4E+04 1.9E+01 1.P1-01 2.5E+02* 1.6E.O00 2.51+02* 0.OE+00 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 6.8E+04 0.OE.00 0.01.00 6.8E+04 0.01+00 0.OE.00 0.OE+00 1.1E-10 7.8E-05

ENDRIN 2.5E+02 3.01.07 8.6E+02 2.01+02 1.41-03 4.2E-04 1.8E-03 2.31-11 1.61-05

ISODRIN 5.9E+01 6.8E+06 2.01+02 4.6E+01 6.41-04 1.9E-04 8.3E-04 1.4E-08 1.OE-02

METHYLENE CHLORIDE 2.5E.02 1.4E+04 8.1E+00 7.8E.00 1.2E-02 3.7E-01* 3.81-01* 0.OE.00 0.01+00

SUPONA 1.3E+02 0.OE.O0 O.OE.00 1.3E.02 0.OE+00 0.01.00 0.01.00 3.2E-13 2.3E-07

TETRACHLOROETHYLENE 4.1E+01 3.11+04 3.4E+01 1.9E.01 2.4E-02 2.9E-02 5.4.E-02 4.31-05 3.01.01

THIODIGLYCOL 3.4E+04 0.01.00 0.01+00 3.4E+04 1.71-04 0.01+00 1.71-04 0.01.00 0.01.00

TOLUENE 2.61+05 0.OE.00 0.01+00 2.61+05 0.OE.00 0.01+00 0.01+00 2.4E-07 1.7E-01

1,1,1-TRICHLOROETHANE 7.8E+04 1.11.07 8.61.05 7.1E.04 5.1E-05 5.01-06 5.61-05 8.81-08 6.21-02

LOROETHYLENE 1.8E.02 0.01+00 0.01.00 1.8E+02 0.01+00 0.01.00 0.01+00 7.31-05 5.11+01

01 LENE 8.8E+05 0.01.00 0.01+00 8.81+05 0.01+00 0.01+00 0.01+00 8.9E-09 6.21-03

O,P-XYLENE 8.8E.05 0.01.00 0.01.00 8.8E+05 0.01.00 0.01+00 0.01.00 1.11-08 7.61-03

ARSENIC 1.61.00 0.01.00 0.01+00 1.61+00 2.11+01' 0.01+00 2.11+01' 0.01+00 0.01+00

CADMIUM 7.6E+00 0.01.00 0.01.00 7.6E.00 5.11-01' 0.01+00 5.11-01' 0.01+00 0.01+00

COPPER 5.71+04 0.01+00 0.01+00 5.7E+04 9.61-04 0.01+00 9.6E-04 0.01+00 0.01+00

LEAD 2.21+03 0.01+00 0.01.00 2.21+03 2.01-01' 0.01+00 2.01-01' 0.01.00 0.01.00

MERCURY 4.61.02 0.01.00 0.01+00 4.6E.02 4.1E-03 0.01.00 4.1E-03 0.01.00 0.0E+00

ZINC 1.4E+05 0.01.00 0.01.00 1.4E.05 8.6E-04 0.01.00 8.6E-04 0.01.00 0.01+00

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imp~ly that the contaminant does not pose un~acceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.3 SITE SPSA-lc: LIME PITS (formerly Site 1-5: Lime Pits; EBASCO,

1987a/RIC 87006R15 and EBASCO, 1988d/RIC 87006R15A)

2.3.1 Site-Specific Considerations

Figure SPSA-lc-1 and Tables SPSA-lc-l and SPSA-lc-2 depict the target contaminants for

Site SPSA-ic. Borings 1 through 14, and 1lB through 14B were included in this exposure

assessment, consistent with the South Plants SAR. This site was used as an evaporation or

storage basin for lime slurries, generated from the production of acetylene gas, for

neutralizing acidic materials, and for disposal of chemicals from the planavin unit.

Therefore, chemicals from the RMA target contaminant lists that are associated with these

activities were suspected to be present in Site SPSA-lc (EBASCO, 1987a/RIC 87006R15).

2.3.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-lc are shown in Figure SPSA-lc-1. Table SPSA-lc-l summarizes the maximum

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

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

shown. Methylene chloride, shown in table SPSA-lc-1 is excluded from consideration in

the exposure analysis for this site because it was considered a laboratory contaminant in

the samples analyzed. No data were included for ICP metals, arsenic, and mercury in

Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see
Volume VI-A). Table SPSA-lc-2 summarizes the maximum concentrations detected in

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

groundwater.

2.3.3 Site Exposure Summary

Tables SPSA-lc-3 through SPSA-lc-7 present Draft PPLIVs and Els for each site

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

critical exposure pathway identified. The depth to groundwater below Site SPSA-lc is less

than 10 ft, therefore, the enclosed space vapor inhalation exposure pathway is not included

in the calculation of the cumulative quantities.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Direct
Chlordane Direct Direct Direct -- Direct
PPDDT Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Direct Direct
Arsenic Direct Direct Direct Direct Direct
PPDDE .... 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 SPSA-lc is designated as a Priority I site, based on the most sensitive exposed

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

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

indicated by VEI values less than 1.
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TABLE SPSA-lc-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-lc

AVERAGE SITE DEPTH TO GROUNDWATER: 9 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BICYCLOHEPTADIENE 17000 01519 03/15/88

BENZENE 5700 01519 03/15/88

CHLOROFORM 10000 01519 03/15/88

CHLOROPHENYLMETHYL SULFIDE 9.8 01519 03/15/88

CHLOROPHENYLMETHYL SULFONE 200 01519 03/15/88

DIBROMOCHLOROPROPANE 280 01519 03/15/88

DICYCLOPENTADIENE 11 01519 03/15/88

TOLUENE 8200 01519 03/15/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-Ic-3

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)

ALDRIN 1.5E+OO 1.7E+05 1.5E+OO 4.6E+00* 4.OE-05 4.6E+O0* O.OE+OO

BENZENE 8.6E+02 O.OE+O0 8.6E+02 O.OE+O0 O.OE+O0 O.OE+O0 1.9E-02

BICYCLOHEPTADIENE 3.2E+05 O.OE+O0 3.2E+05 O.OE+O0 O.OE+OO O.OE÷O0 4.6E-04

CHLORDANE 2.OE+01 1.8E+07 2.0E+01 1.OE-01* 1.1E-07 1.OE-01* O.OE+OO

CHLOROFORM 4.OE+03 O.OE+O0 4.OE+03 O.OE+OO O.OE+O0 O.OE+O0 5.2E-03

CHLOROPHENYLKETHYL SULFIDE 1.6E+05 O.OE+OO 1.6E+05 O.OE+O0O O.OE+OO O.OE+O0 1.1E-08

CHLOROPNENYLMETHYL SULFONE 1.6E+05 O.OE+O0 1.6E+05 O.0E+O0 O.OE÷O0 O.OE+O0 2.BE-09

PPDDE 7.4E+01 1.OE+07 7.4E+01 5.BE-02 4.2E-07 5.8E-02 O.OE÷O0

PPDOT 7.4E+01 1.O£+06 7.4E+01 2.3E-01" 7.BE-07a 2.3E-01" O.OE÷O0

DIBROMOCHLOROPROPANE 1.8E+01 O.OE+O0 1.8E+01 O.OE+O0 O.OE.O0 O.OE+OO 1.9E-03

DICYCLOPENTADIENE 5.4E+04 O.OE+O0 5.4E+04 O.OE+O0 O.OE+O0 O.OE.OO 1.2E-04

DIELDRIN 1.6E+OO 1.OE+06 1.6E+00 2.OE÷01* 4.OE-04a 2.OE+01* O.OE+O0

ENDRIN 2.5E+03 8.6E+08 2.5E+03 1.3E-04 3.9E-10 1.3E-04 O.OE+O0

HEXACHLOROCYCLOPENTADIENE 1.7E+04 3.7E+03 3.0E+03 3.1E-07 1.4E-06 1.7E-06 O.OE+O0

IS(DRIN 5.8E+02 1.2E+07 5.8E+02 5.2E-03 2.4E-07 5.2E-03 O.OE.OO

TOLUENE 2.5E+06 O.OE+O0 2.5E+06 O.OE+OO O.OE+O0 O.OE+OO 4.1E-06

ARSENIC 2.2E+01 O.OE+O0 2.2E+01 9.7E-01* O.OE+OO 9.7E-01* O.OE+OO

MERCURY 3.3E+03 O.OE+O0 3.3E+03 4.2E-05 O.OE+O0 4.2E-05 O.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.

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

*: 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.
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SPSA- 1c-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CU1MULATIVE DIRECT INDIRECT CUMULATIVE VET

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALORIN 1.5E+00 1.7E+05 1.5E+00 4.6E+OO* 4.OE-05 4.6E+0O* O.OE+OO

BENZENE 8.6E+02 0.OE+0O 8.6E+02 O.OE+OO O.OE+OO O.OE+OO 1.9E-02

BICYCLONEPTADIENE 3.2E+05 O.OE+OO 3.2E+05 O.OE+OO O.OE+OO O.OE.OO 4.6E-04

CHLORDANE 2.OE+O1 1.8E+07 2.OE*01 1.OE-01* 1.IE-07 1.OE-O1* O.OE*OO

CHLOROFORM 4.OE+03 O.OE+OO 4.0E+03 O.OE.OO O.OE+O0 O.OE+OO 5.2E-03

CNLOROPHENYLMETHYL SULFIDE 1.6E+05 O.OE.O0 1.6E+05 O.OE+0O O.OE.OO O.OE.OO 1.1E-O8

CHLOROPHENYLMEYHYL SULFONE 1.6E+05 O.OE+O 1.6E+05 O.OEe-0O O.OE+0O O.OE.OO 2.8E-09

PPDDE 7.4E+01 1.OE+07 7.4E+01 5.8E-02 4.2E-07' 5.BE-O2 O.OE.OO

PPDDT 7.4E+01 1.OE+06 7.4E+01 2.3E-01* 7.BE-07a 2.3E-01* O.OE+O0

DIBROMOCHLOROPROPANE 1.BE+01 O.OE"OO 1.BE+01 O.OE*0O O.OE+OO O.OE+OO 1.9E-03

DICYCLOPENTADIENE 5.4E+04 O.OE.OO 5.4E+04 O.OE+OO O.OE+OO O.OE+OO 1.2E-04

DIELORIN 1.6E+00 1.OE+06 1.6E+00 2.OE+O1* 4.OE-04a 2.OE+O1* O.OE+OO

ENDRIN 2.5E+03 8.6E+08 2.5E+03 1.3E-04 3.9E-10 1.3E-04. O.OE+O0

NEXACHLOROCYCLOPENTADIENE 1.7E+04 3.7E+03 3.OE+03 3.1E-07 1.4E-06 1.7E-06 0.OE+O

ISOORIN 5.8E+02 1.2E+07 5.8E+02 5.2E-03 2.4E-07 5.2E-03 O.OE.OO

TOLUENE 2.5E+06 0.OE+OO 2.5E+06 0.OE+00 0.OEGO0 0.OE+0O 4.1E-06

ARSENIC 2.2E+01 O.OE.OO 2.2E+01 9.7E-01* 0.OE+O0 9.7E-01* O.OE+OO

MERCURY 3.3E+03 O.OE+OO 3.3E+03 4.2E-05 O.OE+OO 4.2E-05 0.OE+00

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.

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

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

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-lc-5

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)

ALDRIN 2.1E-01 1.1E+04 2.1E-01 3.3E+01* 6.1E-04 3.3E.01¶ O.OW+O0

BENZENE 1.2E+02 O.OE+O0 1.2E+02 0.OE.O0 O.OE+O0 O.OE+O0 2.8EO01

BICYCLONEPTADIENE 1.4E+05 O.OE+00 1.4E+05 O.OE+O0 O.OE+O0 0.OE+00 3.OE-03

CHLORDANE 2.7E+00 1.2E+06 2.7E+00 7.4E-01* 1.6E-06 7.4E-01" O.OE+OG

CHLOROFORM 5.6E÷02 O.OE+O0 5.6E+02 O.OE+O0 O.OE+O0 O.OE+0O 7.8E-02

CHLOROPHENYLMETHYL SULFIDE 7.0E+04 O.OE+O0 7.OE+04 O.OE+O0 O.OE+0O O.OE+00 7.3E-08

CHLOROPHENYLMETHYL SULFONE 7.OE+04 O.OE+0O 7.OE+04 O.OE+O0 O.OE÷O0 O.OE.O0 1.8E-08

PPDDE 1.OE+01 6.9E+05 1.OE+01 4.2E-01" 6.3E-06 4.2E-01* O.OE+00

PPDDT 1.OE+01 1.0E+06 1.OE+01 1.7E+00* 1.2E-05a 1.7E00* O.OE÷OO

DIBROMOCHLOROPROPANE 2.5E+00 O.OE÷OO 2.5E+00 O.OE+OO O.OE+O0 O.OE+OO 2.9E-02

DICYCLOPENTADIENE 1.8E+04 O.OEt00 1.8E+04 O.OE+O0 0.OE0 O.OE÷O0 7.5E-04

DIELDRIN 2.2E-01 1.DE+06 2.2E-01 1.4E+02* 6.OE-03a 1.4E÷02* O.OE+O0

ENDRIN 1.1E+03 1.3E+08 1.1E+03 3.1E-04 2.5E-09 3.1E-04 O.OE+O0

HEXACHLOROCYCLOPENTADIENE 5.7E+03 1.3E+03 1.1E+03 9.OE-07 3.9E-06 4.8E-06 O.OE+OO

ISOORIN 2.5E+02 1.9E+06 2.5E+02 1.2E-02 1.6E-06 1.2E-02 O.OE+0O

TOLUENE 1.1E+06 O.OE+OO 1.1E+06 O.OE+O0 O.OE+0O O.OE+O0 2.7E-05

ARSENIC 3.9E+O0 O.OE+O0 3.9E+00 5.3E+00* O.OE+O0 5.3E*00 O.OE+OD

MERCURY 2.OE+03 O.OE+OO 2.OE403 7.1E-05 O.OE+O0 7.1E-05 O.OE+OO

a: This contaminant saturates the soil gas and produce: 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.

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

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

If the PPLV value indicated '_ 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.
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J I SPSA- lc-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLU4ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El - El ENC

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

ALDRIN 1.9E+00O .OE+OO 1.9E+00 3.6E+OO* O.OE+OO 3.6EDO* NA

BENZENE 1.1E+03 O.OE+OO 1.1E+03 O.OE+OO D.OE.OO O.OE.DO NA

BICYCLOI4EPTADIENE 1.8E+05 O.OE.OO 1.8E+05 O.OE+OO O.OE+0O O.OE+OO NA

CHLORDANE 2.5E+01 O.OE.OO 2.5E+01 8.1E-02 0.01.00 8.1E-02 NA

CHLOROFORM 5.1E+03 O.OE+00 5.11.03 0.01.00 0.OE+O0O0.01.00 NA

CHLOROPHENYLM4ETHYL SULFIDE 9.11.04 0.OE+OO 9.11.04 .0.E.0O 0.01+00 0.OE+0O NA

CHLOROPHENYLMETHYL SULFONE 9.1E+04 0.0E+00 9.1E+04 0.01.00 0.01.00 0.OE+O0 NA

PPDDE 9.3E+01 0.01+00 9.3E+01 4.6E-02 O.OE.0O 4.6E-02 NA

PPDDT 9.3E+01 0.01+00 9.3E+01 1.8E-O1* 0.01.00 1.8E-O1* NA

DIBROMOCHLOROPROPANE 2.3E+01 0.01.00 2.3E.01 0.01.00 0.01.00 0.01.00 NA

DICYCLOPENTADIENE 1.7E.04 0.OE+0O 12.7-+4 0.01.00 0.OE.O0 0.OE.OO NA

DIELORIN 2.OE.O0O0.01.00 ?.OE.OO 1.6E.01* 0.01.00 1.6E.01* NA

ENDRIN 1.4E+03 0.01.00 1.4E+03 2.4E-04 0.01+00 2.4E-04 NA

HEXACHLOROCYCLOPENTADIENE 5.5E.03 0.01.00 5.5E+03 9.4E-07 0.OE.0O 9.4E-07 NA

ISODRIN 3.2E+02 0.OE.00 3.2E.02 9.4E-03 0.OE.0O 9.4E-03 NA

TOLUENE 1.4E+06 0.01.00 1.4E+06 O.OE.0O O.OE.O 0.OE.0O NA

ARSENIC 2.01.01 O.OE+00 2.OE.01 1.11.00* 0.01.00 1.11.00* NA

MERCURY 1.4E.03 0.OE.0O 1.4E.03 1.0E-04 0.OE+00 1.OE-04 NA

':El is equal to or exceeds 1.01-01

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.
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S~SPSA-lc-7I 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)

ALDRIN 1.2E-01 2.3E+04 O.OE+O0 1.2E-01 5.9E*01* 3.OE-04 5.9E+01* O.OE+O0 NA

BENZENE 6.7E+01 O.OE+00 O.OE+OO 6.7E+01 O.OE+OO 0.OE+00 0.OE+00 1.4E-01 NA

BICYCLOHEPTADIENE 3.3E+04 O.OE+O0 O.OE+O0 3.3E+04 O.OE+00 O.OE+00 O.OE÷00 3.4E-03 NA

CHLORDANE 1.5E+00 2.5E÷06 O.0E*00 1.5E+00 1.3E÷00* 8.1E-07 1.3E*00* O.OE+O0 NA

CHLOROFORM 3.1E+02 O.OE+00 O.OE+O0 3.1E+02 O.OE+00 O.OE+00 O.OE+00 3.9E-02 NA

CNLOROPHENYLMETHYL SULFIDE 1.7E404 O.OE+00 0.OE+O0 1.7E+04 O.OE+OO 0.0E+O0 0.0E+0 8.5E-08 NA

CHLOROPHENYLMETHYL SULFONE 1.7E+04 O.OE+00 O.OE+00 1.7E+04 O.OE+00 O.0E+00 O.OE+00 2.1E-08 NA

PPDDE 5.7E+00 1.4E+06 0.OE+O0 5.7E400 7.5E-01* 3.1E-06 7.5E-01* O.OE+O0 NA

PPDDT 5.7E+00 1.0E+06 1.0E+06 5.7E+00 3.0E+00* 5.8E-06a 3.0E+00* O.OE+00 NA

DIBROMOCHLOROPROPANE 1.4E+00 O.0E+O0 0.OE000 1.4E+00 0.0E+O0 0.OE+O0 O0.0E+0 1.4E-02 NA

DICYCLOPENTADIENE 1.2E÷03 O.OE+00 O.OE+O0 1.2E+03 0.02+00 O.OE.OO O.OE+OO 8.7E-04 NA

DIELDRIN 1.2E-01 1.OE.06 1.0E+06 1.2E-01 2.5E+02* 3.0E-03a 2.5E+02* O.OE+00 NA

ENDRIN 2.5E+02 1.1E+08 O.OE+00 2.5E+02 1.3E-03 2.9E-09 1.3E-03 O.OE+00 VA

HEXACHLOROCYCLOPENTADIENE 3.8E+02 4.9E+02 O.OE+00 2.2E+02 1.3E-05 1.0E-05 2.4E-05 O.OE+00 NA

ISOORIN 5.9E+01 1.7E+06 O.OE+00 5.9E+01 5.1E-02 1.8E-06 5.1E-02 O.OE+00 NA

TOLUENE 2.6E+05 O.OE+O0 O.OE0.0 2.6E.05 0.0E+O0 0.0E+O0 O.OE+00 3.1E-05 NA

ARSENIC 1.6E+00 O.OE+00 O.OE+00 1.6E+00 1.3E+01* O.OE+00 1.3E+01" O.OE+00 NA

MERCURY 4.6E+02 O.OE+O0 O.OE+00 4.6E+02 3.OE-04 O.OE+00 3.OE-04 O.OE+O0 NA

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. The SPPPLV has therefore been set to

1.OOE÷06 mg/kg (See volume VI-A).

*: 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.
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2.4 SITE SPSA-ld: DRAINAGE DITCHES (formerly Site 1-1: Drainage
Ditches; EBASCO, 1987b/RIC 87196R01 and EBASCO, 1988e/RIC 87196R01A)

2.4.1 Site-Specific Considerations

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

Site SPSA-ld. Site SPSA-ld lies within both the SPSA and the Southern Study Area. It

was therefore split, and the data from Borings 2, 3, and 10 were included in the analysis.

Although evaluated as a single site in this exposure assessment, the South Plants SAR

discusses this site in SPSA-ld, SPSA-2d, SPSA-5a, and SPSA-9a. According to site

history, many of the chemicals from the RMA target contaminant list were suspected to be

present in Site SPSA-ld (EBASCO, 1987b/RIC 87196R01).

2.4.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-ld are shown in Figure SPSA-ld-l. Table SPSA-ld-l summarizes the maximum

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

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

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

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

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

SPSA-ld-2 summarizes the maximum concentrations detected in groundwater together with

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

2.4.3 Site Exposure Summary

Tables SPSA-ld-3 through SPSA-ld-7 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. The depth to groundwater below Site SPSA-ld is less

than 10 ft, therefore, the enclosed space vapor inhalation exposure pathway is not included

in the calculation of the cumulative quantities.
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F
Contaminants Regulated Casual Recreational Commercial Industrial

of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Direct
Dieldrin 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 SPSA-ld is designated as a Priority 1 site, based on the most sensitive exposed

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

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

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

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-ld

AVERAGE SITE DEPTH TO GROUNDWATER: 9 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BICYCLOHEPTADIENE 17000 01519 03/15/88

BENZENE 5700 01519 03/15/88

CHLOROFORM 10000 01519 03/15/88

CHLOROPHENYLMETHYL SULFIDE 9.8 01519 03/15/88

CHLOROPHENYLMETHYL SULFONE 200 01519 03/15/88

DIBROMOCHLOROPROPANE 280 01519 03/15/88

DICYCLOPENTADIENE 11 01519 03/15/88

TOLUENE 8200 01519 03/15/88

SEACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
S FOR THE PERIOD March 17, 1987 TO February 28, 1989.

DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-Id-3

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)

ALDRIN 1.5E+00 3.7E+06 1.5E+00 6.7E+01* 2.7E-05 6.7E÷01' O.OE+O0

BENZENE 8.6E+02 O.OE+O0 8.6E+02 0.OE+00 O.OE+00 O.OE+00 8.6E-04

BICYCLONEPTADIENE 3.2E+05 O.OE+00 3.2E+05 0.0E+00 O.OE+00 O.OE+00 2.1E-05

CHLOROFORM 4.0E+03 O.OE+00 4.0E+03 O.0E+00 O.OE+00 O.0E+00 2.4E-04

CHLOROPHENYLMETHYL SULFIDE 1.6E+05 O.OE+00 1.61E+05 O.OE+00 O.OE+00 O.OE+00 5.2E-10

CHLOROPHENYLMETHYL SULFONE 1.6E+05 0.OE+O0 1.6E+05 O.0E+00 O.0E+00 O.OE+O0 1.3E-10

PPDDE 7.4E+01 2.3E+08 7.4E+01 7.9E-04 2.6E-10 7.9E-04 0.OE+0O

PPDDT 7.4E+01 4.8E÷08 7.4E+01 4.2E-04 6.5E-11 4.2E-04 O.OE+00

DIBROMOCL(LOROPROPANE 1.8E+01 O.OE010 1.8E+01 O.OE+00 O.OE+O0 O.OE+O0 8.7E-05

DICYCLOPENTADIENE 5.4E+04 0.OE÷00 5.4E+04 0.0E+00 0.0E+00 0.OE+00 5.3E-06

DIELDRIN 1.6E+00 1.0E+06 1.6E+00 6.4E+00" 5.8E-06a 6.4E+00* O.OE+00

ENDRIN 2.5E+03 1.4E+09 2.5E+03 1.9E-05 3.3E-11 1.9E-05 O.OE+00

ISODRIN 5.8E+02 2.7E108 5.8E+02 1.7E-03 3.7E-09 1.7E-03 O.OE+0O

TOLUENE 2.5E+06 2.OE+09 2.5E+06 8.0E-07 1.0E-09 8.1E-07 1.9E-07

COPPER 4.2E+05 0.0E+00 4.2E+05 2.0E-04 0.0E+00 2.0E-04 0.OE+00

MERCURY 3.3E+03 0.0E+00 3.3E+03 7.6E-05 0.OE+00 7.6E-05 0.OE+00

ZINC 2.1E+06 O.OE+00 2.OE+06 5.5E-05 O.OE+00 5.5E-05 O.OE+00

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

*: 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.
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I
SPSA-ld-4

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)

ALDRIN 1.5E+OO 3.7E+06 1.5E+00 6.7E+01* 2.7E-05 6.7E+01* O.OE+O0

BENZENE 8.6E+02 O.OE+O0 8.6E+02 O.OE+O0 O.OE+O0 O.OE+O0 8.6E-04

BICYCLOHEPTADIENE 3.2E+05 O.OE÷O0 3.2E+05 O.OE÷O0 O.OE+O0 O.OE+O0 2.1E-05

CHLOROFORM 4.OE+03 O.OE÷O0 4.0E+03 O.OE+O0 O.OE+O0 O.OE.O0 2.4E-04

CHLOROPHENYLMETHYL SULFIDE 1.6E+05 O.OE+O0 1.6E+05 O.OE+O0 O.OE+O0 O.OE+00 5.2E'10

CHLOROPHENYLMETHYL SULFONE 1.6E+05 O.OE+O0 1.6E+05 O.OE+O0 O.OE+O0 O.OE÷O0 1.3E-10

PPDDE 7.4E+01 2.3E÷08 7.4E+01 7.9E-04 2.6E-10 7.9E-04 O.OE+O0

PPDDT 7.4E+01 4.8E+08 7.4E+01 4.2E-04 6.5E-11 4.2E-04 O.OE+O0

DIBROMOCHLOROPROPANE 1.8E+01 O.OE+OO 1.BE+O1 O.OE+O0 O.OE+O0 O.OE+O0 8.7E-05

DICYCLOPENTADIENE 5.4E+04 O.OE+O0 5.4E+04 O.OE+O0 O.OE+O0 O.OE+O0 5.3E-06

DIELDRIN 1.6E+00 1.OE+06 1.6E+00 6.4E+00* 5.BE-06a 6.4E+00* O.OE+O0

ENDRIN 2.5E+03 1.4E+09 2.5E+03 1.9E-05 3.3E-11 1.9E-05 O.OE+O0

ISODRIN 5.8E+02 2.7E+08 5.8E+02 1.7E-03 3.7E-09 1.7E-03 O.OE+O0

TOLUENE 2.5E+06 2.OE+09 2.5E+06 8.OE-07 1.OE-09 8.1E-07 1.9E-07

COPPER 4.2E+05 O.OE+O0 4.2E+05 2.OE-04 O.OE+OO 2.OE-04 O.OE+OO

MERCURY 3.3E+03 O.OE+O0 3.3E+03 7.6E-05 O.OE+O0 7.6E-05 O.OE+OO

ZINC 2.OE+06 O.OE+O0 2.0E+06 5.5E-05 O.OE+OO 5.5E-05 O.OE+OO

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.

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

*: 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.
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SPSA-ld-5

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)

ALDRIN 2.1E-01 2.5E+05 2.1E-01 4.8E+02" 4.OE-04 4.8E+02* O.OE+O0

BENZENE 1.2E+02 O.OE+O0 1.2E+02 O.OE+O0 O.OE+O0 O.OE.O0 1.3E-02

BICYCLOHEPTADIENE 1.4E+05 O.OE+O0 1.4E+05 O.OE+O0 O.OE+OO O.OE+O0 1.4E-04

CHLOROFORM 5.6E+02 O.OE+O0 5.6E+02 O.OE+O0 O.OE+O0 O.OE+O0 3.6E-03

CHLOROPHENYLMETHYL SULFIDE 7.OE÷04 O.OE.OO 7.OE+04 O.OE+O0 O.OE+O0 O.OE+O0 3.3E-09

CHLOROPHENYLMETHYL SULFONE 7.OE+04 O.OE+O0 7.OE+04 O.OE+O0 O.OE+O0 O.OE+OO 8.2E-10

PPODF 1.OE+01 1.5E+07 1.OE+01 5.7E-03 3.9E-09 5.7E-03 O.OE+O0

PPDDT 1.OE+01 3.2E+07 1.OE+01 3.OE-03 9.8E-10 3.OE-03 O.OE+O0

DIBROMOCHLOROPROPANE 2.5E+00 O.OE+OO 2.5E+00 O.OE+O0 O.OE+O0 O.OE+O0 1.3E-03

DICYCLOPENTADIENE 1.8E+04 O.OE+O0 1.8E+04 O.OE+O0 O.OE+O0 O.OE+O0 3.4E-05

DIELDRIN 2.2E-01 1.OE+06 2.2E-01 4.6E+01* 8.8E-05a 4.6E+01* O.OE÷O0

ENDRIN 1.1E+03 2.1E+08 1.1E+03 4.4E-05 2.1E-10 4.4E-05 O.OE+O0

ISODRIN 2.5E+02 4.2E+07 2.5E+02 4.1E-03 2.4E-08 4.1E-03 O.OE+O0

TOLUENE 1.1E+06 7.OE+08 1.1E+06 1.9E-06 2.8E-09 1.9E-06 1.2E-06

COPPER 2.5E+05 O.OE+O0 2.5E+05 3.4E-04 O.OE+O0 3.4E-04 O.OE+OO

MERCURY 2.OE.03 O.OE+O0 2.OE+03 1.3E-04 O.OE+O0 1.3E-04 O.OE+O0

ZINC 1.1E+06 O.OE+O0 1.1E+06 1.OE-04 O.OE+OO 1.OE-04 O.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.

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

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

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- ld-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9EO00 O.OE+O0 1.9E+00 5.3E+01* O.OE÷O0 5.3E÷01* NA

BENZENE 1.IE÷03 O.OE+O0 1.1E+03 O.OE+O0 O.OE*O0 O.OE+O0 NA

BICYCLOHEPTADIENE 1.8E+05 0.OE+O0 1.8E+05 O.OE000 O.OE+O0 O.OE+OO NA

CHLOROFORM 5.1E+03 O.OE÷O0 5.1E+03 O.OE+00 O.OE000 O.0E+00 NA

CHLOROPNENYLM4ETRYL SULFIDE 9.1E+04 O.OE+O0 9.18E04 O.OE÷00 O.OE.OO O.OE+00 NA

CHLOROPHENYLMETHYL SULFONE 9.1E+04 O.OE+0O 9.1E+04 O.OE+OO O.OE+00 O.OE+00 NA

PPDDE 9.3E+01 0.OE+O0 9.3E+01 6.2E-04 O.OE+00 6.2E-04 NA

PPDDT 9.3E+01 0.OE+O0 9.3E+01 3.3E-04 O.OE+O0 3.3E-04 NA

D]BROMOCHLOROPROPANE 2.3E+01 O.OE+O0 2.3E+01 0.0E+00 O.OE+00 O.OE+00 NA

DICYCLOPENTADIENE 1.7E+04 D.OE+OO 1.78E04 O.OE+O0O O.OE.O0 O.0E+00 NA

DIELDRIN 2.0E+00 O.OE+00 2.OE+00 5.OE+00* O.OE÷00 5.0E+00* NA

ENDRIN 1.4E+03 O.OE+00 1.4E+03 3.3E-05 O.OE+O0 3.3E-05 NA

ISODRIN 3.2E+02 O.OE+00 3.2E+02 3.1E-03 O.OE+00 3.1E-03 NA

TOLUENE 1.4E+06 O.OE+00 1.4E+06 1.4E-06 O.OE+00 1.4E-06 NA

COPPER 1.8E+05 O.OE+00 1.8E+05 4.8E-04 O.OE÷00 4.8E-04 NA

MERCURY 1.4E+03 O.OE+00 1.4E÷03 1.8E-04 O.OE+00 1.8E-04 NA

ZINC 7.8E+05 0.OE+00 7.8E+05 1.4E-04 O.OE+00 1.4E-04 NA

": 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 unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-ld-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUWJLATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 5.OE+05 O.OE+O0 1.2E-01 8.6E÷02* 2.OE-04 8.6E02* O.OE+O0 NA

BENZENE 6.7E+01 O.OE+OO O.OE+O0 6.71E+01 O.OE+OO O.OE+OO O.OE+O0 6.4E-03 NA

BICYCLOHEPTADIENE 3.3E+04 O.OE+O0 O.OE+O0 3.3E+04 O.OE+O0 O.OE+O0 O.OE+O0 1.6E-04 NA

CHLOROFORM 3.1E+02 O.OE÷O0 O.OE÷O0 3.1E+02 O.OE.OO O.OE+OO O.OE+O0 1.8E-03 NA

CHLOROPHENYLNETNYL SULFIDE 1.7E+04 O.OE+OO O.OE-O0 1.7E+04 O.OE+O0 O.OE+O0 O.OE+OO 3.9E-09 NA

CHLOROPHENYLMETNYL SULFONE 1.7E+04 O.OE+O0 O.OE+O0 1.7E+04 O.OE+O0 O.OE+O0 O.OE.O0 9.5E-10 NA

PPDDE 5.7E+00 3.OE+07 O.OE+O0 5.7E+OO 1.DE-02 1.9E-09 1.OE-02 O.OE+O0 NA

PPDDT 5.7E+O0 6.4E+07 O.OE÷O0 5.7E+00 5.4E-03 4.9E-10 5.4E-03 O.OE+O0 NA

DIBROMOCHLOROPROPANE 1.4E+00 O.OE+O0 O.OE+O0 1.4E÷00 O.OE+O0 O.OE+00 O.OE+O0 6.SE-04 NA

DICYCLOPENTADIENE 1.2E+03 O.OE+O0 O.OE+O0 1.2E÷03 O.OE+O0 O.OE+OO O.OE+O0 4.OE-05 NA

DIELDRIN 1.2E-01 1.OE+06 1.OE÷06 1.2E-01 8.2E+01* 4.4E-05a 8.2E+01* O.OE÷OO NA

ENDRIN 2.5E+02 1.8E+08 O.OE+O0 2.5E+02 1.8E-04 2.5E-10 1.8E-04 O.OE+O0 NA

ISOORIN 5.9E+01 3.6E+07 O.OE+O0 5.9E+01 1.7E-02 2.8E-08 1.7E-02 O.OE+O0 NA

TOLUENE 2.6E+05 2.6E+08 O.OE÷O0 2.6E+05 7.7E-06 7.7E-09 7.7E-06 1.4E-06 NA

COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.7E+04 1.5E-03 O.OE+O0 1.5E-03 O.OE+O0 NA

MERCURY 4.6E+02 O.OE+O0 O.OE+O0 4.6E+02 5.4E-04 O.OE+OO 5.4E-04 O.OE+O0 NA

ZINC 1.4E+05 O.OE+OO O.OE÷O0 1.4E+05 7.9E-04 O.OE+O0 7.9E-04 O.OE+O0 NA

This contaminant saturates the soil gas and produces a vapc- flux which is below one-tenth of the critical flux.

The SPPPLV for this contaminant is considered to be equal t, pure compound. The SPPPLV has therefore been set to

1.OOE+06 mg/kg (See volume VI-A).

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.
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2.5 SITE SPSA-le: BURIED M-1 PITS (formerly Site 1-13/2-18: South Plants
Manufacturing Complex/Shell Chemical Company Spill Sites; EBASCO, 1988y/RIC
88286R07)

2.5.1 Site-Specific Considerations

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

Site SPSA-le. Borings 1, 4, 5, and J802 were included in this exposure assessment,

consistent with the South Plants SAR. The historical search conducted under the

contaminant assessment revealed that the M-1 Pits received neutralized waste streams from

lewisite production and related activities (EBASCO, 1988y/RIC 88286R07). Some of the

chemicals involved in Lewisite production were detected in the soil during the Phase I and

Phase II investigations in the immediate vicinity of SPSA-le. According to site history, no

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

SPSA-le (EBASCO, 1988y/RIC 88286R07).

2.5.2 Spatial Distribution of Measured Contaminant Concentrations

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

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

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

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

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

shown. No data were included for ICP metals, arsenic, and mercury because direct soil

exposure below 10 ft is assumed to be negligible. Table SPSA-le-2 summarizes the

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

sampling interval, and depth to groundwater.

2.5.3 Site Exposure Summary

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

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

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

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

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Chlordane Direct Direct Direct -- Dir/Ind
Dicyclopentadiene Cumulative Cumulative Dir/Ind Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Dir/Ind Dir/lnd
Arsenic Direct Direct Direct Direct Direct
Cadmium Direct Direct Direct Direct Direct
Mercury Direct Direct Direct Direct Direct
Bicycloheptadiene ...... Indirect Dir/Ind
Isodrin ...... Indirect Direct
Hexachlorocylopentadiene Direct Direct Dir/Ind Dir/Ind Dir/Ind

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

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

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

It should be noted for dicyclopentadiene, the cumulative El exceeds 0.1 for a regulated

visitor and a casual visitor but the direct and indirect Els do not exceed 0.1. Site SPSA-le

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

(i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• Benzene (enclosed)

"* Carbon tetrachloride (enclosed)

"* Chlorobenzene (enclosed)

"• Chloroform (enclosed)

"* Dibromochloropropane (enclosed)

"* 1,1-Dichloroethylene (enclosed)

"• Methylene chloride (enclosed)

"• Tetrachloroethylene (enclosed)

"• l,1,2-Trichloroethane (enclosed)

"• Trichloroethylene (enclosed)
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TABLE SPSA-le-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 18 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 2200 36001 01/5/89

1,1,2-TRICHLOROETHANE 150 36181 05/10/88

1,1-DICHLOROETHYLENE 21 01525 12/16/88

1,1-DICHLOROETHANE 7.3 01525 12/16/88

1,2-DICHLOROETHYLENE 990 01524 01/10/89

M-XYLENE 510 36001 02/11/88

ALDRIN 6.3 36001 02/11/88

ATRAZINE GT 180 36001 02/11/88

BICYCLOHEPTADIENE 390 36001 01/5/89

BENZOTHIAZOLE 820 01525 12/16/88

BENZENE 97000 01525 02/19/88

CARBON TETRACHLORIDE 540 36181 01/5/89

METHYLENE CHLORIDE 8400 01525 12/16/88

CHLOROFORM 1200000 01525 12/16/88

HEXACHLOROCYCLOPENTADIENE 6.0 01525 12/16/88

CHLOROBENZENE 70000 36181 05/10/88

CHLORDANE 3.6 01525 12/16/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE SPSA-le-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 18 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLOROPHENYLMETHYL SULFIDE 1700 01525 02/19/88

CHLOROPHENYLMETHYL SULFOXIDE 440 01525 12/16/88

CHLOROPHENYLMETHYL SULFONE 7700 01525 12/16/88

DIBROMOCHLOROPROPANE 330 01524 01/10/89

DICYCLOPENTADIENE 550 01525 02/19/88

DIISOPROPYLMETHYL PHOSPHONATE 460 01525 12/16/88

DITHIANE 4 , 94 01525 12/16/88

DIELDRIN 1.2 36001 02/11/88

DIMETHYL DISULFIDE 5300 01525 02/19/88

DIMETHYLMETHYL PHOSPHONATE 870 01525 02/19/88

ENDRIN 14 36001 01/5/89

ETHYLBENZENE 640 36001 02/11/88

ISODRIN 0.25 01524 01/10/89

TOLUENE 7600 01525 02/19/88

METHYLISOBUTYL KETONE 110000 01525 12/16/88

MALATHION 2.8 36001 01/5/89

1,4-OXATHIANE 16 01525 12/16/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE SPSA-le-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 18 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

PPDDE 0.86 01524 01/10/89

PPDDT 1.5 01524 01/10/89

PARATHION 24 01525 12/16/88

SUPONA 44 01524 01/10/89

TETRACHLOROETHYLENE 1100 01524 02/17/88

TRICHLOROETHYLENE 7600 36181 05/10/88

OP-XYLENE 1100 36181 05/10/88

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

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)

ALDRIN 1.58.00 3.4E+06 l.SE.OO 5.38+01' 2.4E-05 5.38.01' 4./.E-07

ATRAZINE 4.18.04 0.08.00 4.1E.04 0.OE.0O O.OE.O0 0.08.00 5.2E-14

BENZENE 8.6E.02 0OE.0E0 8.68.02 0.OE.0O 0.08.00 0.08.00 8.2E-03

SENZOTHIAZOLE 3.9E+04 0.08+00 3.9E+04 0.08.00 0.08.00 0.08+00 2.9E-08

*ICYCLOHEPTADIENE 3.2E+05 1.08+06 3.18.05 1.6E-02 1.7E-04a 1.6E-02 0.08.00

CARBON TETRACHLORIDE 2.0E+02 0.08.00 2.08.02 0.08.00 0.OE+00 0.08.00 7.98-04

CHLORDANE 2.08.01 3.6E+08 2.08.01 1.0E-01* 5.5E-09 1.08-01* 1.18-08

CHLORGISENZENE 1.6E+05 0.08.00 1.6E+05 0.08.00 0.08.00 0.01.00 5.18-05

CHLOROFORM 4.08+03 0.08.00 4.08.03 0.08.00 0.08.00 0.08.00 1.5E-02

CNLOROPHERYLMETHYL SULFIDE 1.6E.05 0.08.00 1.6E.05 0.08.00 O.OE+O0 0.08.00 5.08-08

CHLOROPHENYLKETHYL SULFONE 1.6E+05 0.08.00 1.6E+05 0.08.00 0.08.00 0.08.00 2.7E-09
CHL0ROPHENYLMETHYI. SULFOXIDE 1.6E.05 0.08.00 1.6E.05 0.08.00 0.08.00 0.08.00 3.08-10
PPOOE 7.4E8.01 0.08.00 7.48.01 0.08.00 0.08.00 0.08.00 5.6E-09

PPDDT 7.4E+01 0.08.00 7.4E.01 0.08.00 D.OE.0O 0.08.00 7.OE-08

DIBROWOCHLOROPROPANE 1.88.01 O.OE.0O 1.88.01 0.08.00 0.OE.0O 0.08.00 5.88-05

1,1-OICHLORQETNANE 2.88+02 0.08.00 2.8E*02 0.08.00 0.08.00 0.08.00 1.7E-10
1,1-OICHLOROETHYLENE 4.3E.01 0.08.00 4.3E.01 0.08.00 0.08.00 0.08.00 4.08-04

1.2-OICHLOROETHYLENE 1.7E.05 0.08.00 1.78.05 0.08.00 0.08.00 0.08.00 0.08.00

DICYCLOPENTADIENE 5.4E.04 1.08.06 2.88.04 7.48-02 6.8E-02a 1.48-01' 0.08.00

DIELORIN 1.68.00 1.08.06 1.6E.00 6.48.01' 6.58-OSa 6.48.01* 0.08.00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 0.08.00 6.6E.05 0.08.00 0.08.00 0.08.00 8.9E-10
DIMETHYIDISULFIDE 6.7E+04 0.08.00 6.7E.04 0.08.00 0.08.00 0.08.00 4.2E-06

DIKERMETHYH8WL PHOSPHO#JATE 1.58.05 0.08.00 1.58.05 0.08.00 0.08.00 0.08.00 0.08.00
DITHIANE 8.38+04 0.08.00 8.3E#04 0.08.00 0.08.00 0.08.00 0.08.00

ENDRIN 2.5E+03 0.01.00 2.5E.03 0.08400 0.08.00 0.08.00 6.6E-11
ETHYLGENZENE 8.38.05 0.08.00 8.38.05 0.08.00 0.08.00 0.08.00 3.88-08
NEXACHLOROCYCLOPEWTAOIENE 1.7E.04 1.08.06 1.3E+04 1.8E-01* 4.9E-02a 2.38-01* 0.08.00

ISODRIN 5.88+02 2.4E.08 5.&E.02 1.7E-02 4.1E-08 1.78-02 7.18-10

MALATHION 1.7E.05 0.08.00 1.7E.05 0.08.00 0.08.00 0.08.00 1.18-14

METHYLISOBUTYL KETONE 4.18.05 0.01.00 4.18.05 0.08.00 0.08.00 0.08.00 6.18-07

METHYLENE CHLORIDE 3.38+03 0.08.00 3.38.03 0.08.00 0.08.00 0.08.00 1.4E-04

1,4-0XATHIANE 2.5E+05 0.08.00 2.58.05 0.08.00 0.08.00 0.08.00 0.08.00

PARATHION 5.08.04 0.08.00 5.08.04 0.08.00 0.08.00 0.08.00 2.28-12

SUPONA 1.2E+03 0.08.00 1.28.03 0.08+00 0.08.00 0.08.00 1.48-13

TETRACHLDROETWVLENE 5.18.02 0.01.00 5.18.02 0.01.00 0.08*00 0.08.00 16.2E-05

TOLUENE 2.5E*06 0.08.00 2.5E+06 0.08.00 0.08.00 0.08.00 9.8E-08
1,1,1-TRICHLOROETHANE 7.58+05 0.01.00 7.58.05 0.01.00 0.01.00 0.08.00 1.18-07

1,1,2-TRICHLOROETHAME 4.3E*02 0.01.00 4.3E.02 0.08.00 0.08.00 0.08.00 4.9E-06

TRICHLOROETHYLENE 2.38+03 0.08.00 2.3E*03 0.08.00 0.08.00 0.08.00 5.6E-04

H-XYLENE 1.48.07 0.08.00 1.48.07 0.08.00 0.08.00 0.08.00 4.18-08

OP-XYLENE 1.4E+07 0.08.00 1.4E+07 0.08.00 0.08.00 0.08.00 8.9E-08

ARSENIC 2.28.01 0.08.00 2.28.01 5.18.03* 0.08.00 5.18.03' 0.08.00

CADNI UM 4.5E.02 0.08.00 4.5E+02 8.68.00' 0.08.00 8.6E.00' 0.08.00

LEAD 1.58.04 0.01.00 1.5E*04 4.18-03 0.08.00 4.18-03 0.08.00

MERCURY 3.38.03 0.08.00 3.3E+03 2.88.00' 0.08.00 2.88.00' 0.01.00

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.
The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volum~e VI-A).

': El is equal to or exceeds 1.08-01

If the PPLV value indicated is greater than 1.D0E.06 the calculations i"Ply that the contaminant

does not pose un~acceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- Ie-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULAT IVE DIRECT INDIRECT ELU4ULATIVE YE!
CONTAMINANT PPLV PPLV PPLV El El El DPW

ALDRIN 1.5f+00 3.4E*06 1.5E+00 5.3E.01* 2.4E-05 5.31+01* 4.4E-07

ATRAZINE 4.1E+04 0.01.00 4.11+04 0.01.00 0.01.00 0.01+00 5.21-14

BENZENE 8.6E.02 0.01.00 8.6E+02 0.OE+0O 0.0E+00 0.0E.00 8.2E-03
BENZOTNIAZOLE 3.9E.04 0.01.00 3.9E.04 0.01.00 0.01+00 0.01.00 2.9E-08
SICYCLOIIEPTADIEVE 3.21.05 1.01.06 3.1E+05 1.6E-02 1.71-04a 1.6E-02 D.OE+0O
CARBON TETRACHLORIDE 2.0E+02 0.01.00 2.01.02 0.01.00 0.01.00 0.0E.0O 7.9E-0)4

CHLORDANE 2.01.01 3.6E.08 2.01.01 1.01-01* 5.51-09 1.01-01* 1.11-08
CNLOROBENZENE 1.6E.05 0.01.00 1.61.05 0.0E.00 0.01.00 0.01.00 S.11-05

CNLOROFORM 4.01.03 0.01.00 4.01.03 0.01.00 0.01.00 0.01.00 1.5E-02
CIILOROPMENYLNETIIYL SULFIDE 1.6E+05 0.01.00 1.61.05 0.01.00 0.01.00 0.01.00 5.01-08

CHLOROPNENYLMETHYL SULFONE 1.61.05 0.0E+00 1.61+05 0.01.00 0.01.00 0.01.00 2.71-09
CMLOROPIIENYLKETRYL SULFOXIDI 1.61.05 0.01.00 1.61.05 O0.+0.0 0.DE+00 0.OE+00 3.01-10
PPDDE 7.4E.01 0.01.00 7.4E.01 0.01.00 0.01.00 0.01.00 5.6E-09
PPDOT 7.4E+01 0.01.00 7.41.01 0.01.00 0.01.00 0.01.00 7.01-08
DISROMOCHLOROPROPANE 1.81.01 0.01.00 1.8E*01 0.01.00 0.01.00 0.01.00 5.8E-05

I,I-DICHLOROETHANE 2.81.02 0.01.00 2.8E+02 0.E010 O0.01.00 0.01.00 1.7E-10

1,1-DICHLOROETHYLENE 4.3E+01 0.01.00 4.3E+01 0.01.00 0.01.00 0.01.00 '..OE-04

1,2-DICHLOROETHYLENE 1.71.05 0.01.00 1.7E+05 D0.+0.0 O.DE.00 0.01.00 0.OE400

DICYCLOPENTADIENE 15.4E.04 1.01.06 2.81.04 7.4E-02 6.81-O2a 1.4E-01* 0.OE.00

DIELORIN 1.6E.00 1.01.06 1.61+00 6.41,01* 6.5E-O5a 6.41,01* 0.OE*00

OZISOPROPYLMETHYL PROSPHONATE 6.6E+D5 0.01.00 6.61405 0.01.00 0.OE+00 0.01.00 8.91-10
DIMETH4YLDISULFIDE 6.71.04 0.01.00 6.7E+04 0.01.00 0.01.00 0.01.00 4.2E-06

OINITHYMErNYL PHOSPtrONATE 1.51+05 0.01.00 1.51.05 0.01.00 0.01.00 0.01.00 0.01.00

DITHIANE 8.31.04 0.01.00 8.31.04 0.01.00 0.01.00 0.01.00 0.01.00

ENDRIN 2.5E.03 0.01.00 2.51.03 0.01.00 0.01.00 0.01.00 6.6E-11

EIMILSENZENE 8.3E*05 0.01+00 8.3E+05 0.01.00 0.01.00 0.01.00 3.81-08
NEXACNLOROCYCLOPENTADIENE 1.?E'04 1.01.06 1.3E.04 1.81-01* 4.9E-02a 2.3E-011 0.0E*00

ISODRIN 5.81.02 2.4E.08 5.81.02 1.71-02 4.1E-08 1.71-02 7.I1-10

MALATHION 1.7E+05 0.OE+00 1.71.05 0.01.00 0.01.00 0.01.00 1.1E-14

MEIriYLISOBUTYL KEYONE 4.11.05 0.0E+00 4.11.05 0.01.00 0.01.00 0.01+00 6.11-07

METHYLENE CHLORIDE 3.3f+03 0.01.00 3.31.03 0.01.00 0.01.00 0.01.00 1.4E-04

1.4-OXATI4IAWE 2.51.05 0.01.00 2.5E+05 0.01.00 0.01.00 0.01+00 0.01.00

PRATHI0N 5.01'04 0.01+00 5.01.04 0.01.00 0.01.00 0.01.00 2.21-12

SUPOONA 1.2E.03 0.01.00 1.2E.03 0.01.00 0.01+00 0.01.00 1.4E-13

TEIRACHLOROETNYLEVE 5.19+02 0.0E*00 5.11.02 0.01.00 0.01+00 0.01.00 4.2E-05

TOL.UENE 2.5E+06 0.01+00 2.5E+06 0.01.00 0.01+00 0.01.00 9.81-08

1.1.1-TRICHLOROETMANE 7.51.05 0.01.00 7.5E+05 0.01.00 0.01.00 0.01.00 1.11-07

1.1,2-T*ICNLOROETHANE 4.3E+02 0.01+00 4.3E+02 0.01+00 0.01*00 0.01.00 4.9E-06

TRICMLOROETMYLENE 2.31.03 0.01+00 2.3E+03 0.01+00 0.01+00 0.0E+00 5.61-04

M-XYLENE 1.41.07 0.01+00 1.4E.07 0.01.00 0.01.00 0.01.00 4.11-08

0.P-XYLENE 1.41+07 0.01.00 1.41.07 0.01.00 0.01.00 0.01+00 8.91-08

ARSENIC 2.2E.01 0.01+00 2.2E+01 5.11,03* 0.0E+00 5.11.03' 0.01+00

CADMIUM 4.51+02 0.01.00 4.51.02 8.6E+00* 0.01.00 8.61+00* 0.01+00

LEAD 1.51.04 0.01+00 1.51.04 4.11-03 0.0E+00 4.11-03 0.01+00

MERCURY 3.31.03 0.01.00 3.3E*03 2.81,00* 0.01+00 2.81+00' 0.01.00

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

the critical flux. The UPPPLV for this contaminant is considered to be 6"ta to pure comlpound.
The SPPPLV has therefore been s"t to ¶.00E.06 mg/kg (See votume VI-A).
Elf is equa to or exceeds 1.01-01
If the PPLV value indicated is greater than 1.00E#06 the calculations imply that the contaminarnt
does not pose un~acceptabl e chronic exposure thragh the exposure pathwaay considered. even In its pure formt.
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SPSA- le-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

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

ALDRIN 2.AE-01 2.2E.05 2.1E-01 3.91.02* 3.6E-04 3.9E+02* 6.6E-06

ATRAZINE 1.81.04 0.01.00 1.8E+04 O.OE.OO O.OE.O0 0.0E+00 3.3E-13

BENZENE 1.2E+02 0.OE*OO 1.ZE.02 O.OE+OO O.OE.O0O0.01.00 1.2E-01

BENZOTNIAZOLE 1.7E+04 0.01.00 1.7E+04 O.OE.OO 0.OE.0O O.OE.0O 1.9E-07'

BICYCLOMEPTADIENE 1.4E.DS 1.0E.06 1.3E405 3.7E-02 4.81-04a 3.7E-02 0.01.00

CARBON TETRACHLORIDE 2.7E+01 0.01.00 2.7E.01 0.OE00 O0.01.00 0.0E.00 1.2E-02

CHLORDANE 2.7E+00 2.4E.07 2.71.00 7.4E-01' 8.3E-08 7.4E-01* 1.71-07

CNLOROBNZENE 6.81.04 0.0E.00 6.81.04 0.0E+00 O.0E4.0 O0.OE.0O 3.3E-04

CHLOROFORM 5.6E+02 0.01.00 5.6E.02 0.01.00 0.01.00 0.01.00 2.3E-01

CNLOROPMENYLNETHYI. SULFIDE 7.01.04 O.OE.O0 7.01.0'. 0.0E+00 O.OE.00 O.OE*OO 3.2E-07

CHLOROPHENYLMETNYL SULFOWE 7.01.04 0.0E+00 7.01.04 0.01.00 O.OE.00 O.OE.0O 1.8E-08

CNLOROPHENYLNITHYL SULFOXIDE 7.01.04 0.01.00 7.0E+04 0.01.00 0.0E+00 0.01.00 1.91-09

PPDDE 1.01.01 O.OE.OO 1.0E.01 0.01.00 0.01.00 0.01.00 8.4E-08

PPDDT 1.OE.O1 O.OE.00 1.OE+0I O.OE.OO 0.0E+00 0.01.00 1.11-06

DIBROMOCHLOROPROPANE 2.5E+00 0.01.00 2.5E+00 0.01.00 0.01.00 0.01.00 8.81-04

1,1-DICHLOROETHANE 3.9E.01 0.01.00 3.9E.01 O.OE+00O0.01+00 0.01.00 2.5E-09

1,1-DICHLOROETHYLENE 5.9E.00 0.01.00 5.9E+00 0.OE.O0O0.01.00 0.01.00 6.1E-03

1,2-OICHLOROETHYLENE 7.01.04 0.01.00 7.01.04 D.OE.00 0.OE00 O0.OE.OO O.OE.00

DICYCLOPENTADIENE 1.8E.04 2.1E.04 9.81.03 2.2E-01' 1.9E-01* 4.11-01' 0.01.00

DIELDRIN 2.2E-01 1.OE.06 2.2E-01 4.61.02' 9.8E-04& 4.6E+02* 0.0E+00

DIISOPROPYLMETHYL PHOSPHONATE 2.8E.05 O.OE.00 2.8E+05 0.01.00 0.01.00 0.01.00 5.8E-09

DIMETHYLDISULFIDE 2.9E.04 0.01.00 2.9E+04 0.01.00 0.01.00 O.OE.O0 2.7E-05

DIMITHYMETHYL PHOSPHONATE 6.3E+04 0.01.00 6.3E.04 O.OE.O0O0.01.00 0.01.00 0.OE.00

DITHIANE 3.5E.04 0.0E+00 3.5E.04 0.OE+00 0.01.00 0.01.00 0.01.00

ENDRIN 1.11.03 0.01.00 1.1E+03 0.01.00 0.OE400 0.01.00 4.2E-10

ETHYLBENZENE 3.5E*O5 0.01.00 3.5E+05 0.01.00 0.01.00 0.OE.00 2.4E-07

HEKACHLOROCYCLOPENTADIENE 5.7E.03 2.2E.04 4.5E+03 5.3E-01' 1.4E-01' 6.7E-Cl' O.OE.00

ISOORIN 2.5E+02 3.8E.07 2.5E.02 4.1E-02 2.7E-07 4.IE-02 4.6E-09

MALATHION 7.OE.04 0.01.00 7.OE+04 0.01.00 0.01.00 0.01.00 7.1E-14

METHYLISOSUTYL KETONE 1.7E.05 0.01.00 1.7E.05 0.01.00 0.01.00 0.01.00 3.9E-06

METHYLENE CHLORIDE 4.5E+02 0.01.00 4.5E*02 0.OE.00 O.OE+0OO0.01.00 2.2E-03

1,4-OXATHIANE 1.11.05 0.OE+00 1.1E+05 0.01.00 0.01.00 0.01.00 0.01+00

PARATHION 2.1E*04 0.01.00 2.IE*04 O.OE+00 0.OE+O0 0.01.00 1.4E-11

SUPONA 5.3E*02 0.01.00 5.3E-02 0.01.00 0.OE.00 O.OE*00 8.71-13

TETRACHLOROETHYLENE 7.11.01 D.OE+00 7.1E+01 0.0E+00 0.01.00 0.01.00 6.3E-04

TOLUENE 1.1E+06 0.01.00 1.11.06 0.01.00 0.01.00 0.0E+00 6.4E-07

1,1,1-TRICHLOROETHANE 3.2E*05 0.0E.00 3.2E.05 0.01.00 0.01.00 0.0E+00 7.3E-07

1,1,2-TRICHLOROETNANE 6.01.01 0.01.00 6.01.01 0.01.00 0.01.00 0.01.00 7.4E-05

TEICHLOROETHYLENE 3.21.02 0.01.00 3.2F+02 0.OE00 O0.01.00 0.01.00 3.5E-03

M-XYLENE 5.81.06 0.0E.00 5.8E*06 0.OE.O0 0.01.00 0.OE.00 2.71-07

0,P-XYLENE 5.81.06 0.01.00 5.8E+06 0.01.00 0.01.00 0.OE+00 5.7E-07

ARSENIC 3.91.00 0.0E+00 3.91.00 2.81.04' 0.01.00 2.8E.4*' 0.01.00

CADMIUM 5.61.01 0.01.00 5.8E.01 6.81.01' 0.01.00 6.81.01' 0.01.00

LEAD 9.21.03 0.0E.00 9.21.03 6.9E-03 0.01.00 6.91-03 0.01.00

MRUY2.01.03 0.01.00 2.OE*03 4.81.00' 0.01.00 4.81.00' 0.01.00

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 caompoud.
the SPPPLV has therefore been set to 1.00E*06 mg/kg (See volum~e VI-A).
E1 is e@ua to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.0O1.06 the calculations5 imply that the contaminant

does not pose unacceptable chronic exposure through tt~e exposure pathway considered, even in its pure form.
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SPSA- le-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKrERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9E.00 4.01-01 331-01 4.2E.O1' 2.01.02* 2.4E.02' 3.2E-02

ATRAZINE 2.3E.04 0.01.00 2.3E+04 0.OE0E. O0.01.00 0.01.00 1.1E-08

BENZENE 1.1E+.03 0.OE.0O 1.1E.03 0.01.00 0.01.00 0.01.00 5.9E+02

KEUZOTNIAZOLE 2.21.04 0.01.00 2.2E+04 O.OE+00 0.01.00 0.OE.OO 6.4E-03

BICYCLOHEPTADIENE 1.81.05 2.11.02 2.1E+02 2.8E-02 2.41.01' 2.41.01* 0.01.00

CARBON TETRACHLORIDE 2.5E+02 0.01.00 2.5E.02 0.01.00 0.01.00 0.01.00 5.7E*01

CIILORDANE 2.5E+01 1.4E.04 2.5E.01 8.11-02 1.51-04 8.11-02 8.2E-04

CHLOROSENZENE 8.81.04 0.01.00 8.81.04 0.01.00 0.01.00 0.01400 1.11.01

CHLOROFORM 5.1E+03 0.01.00 5.1E+03 0.01.00 0.01.00 0.01.+00 1.1E.03

CHLOROPMENYLKETHYL SULFIDE 9.11.04 0.01.00 9.11.04 0.01.00 0.OE.00 0.01.00 1.11-02

CHLOROPHENYLMETNYL SULFONE 9.1E+04 0.01.00 9.1E+04 0.01.00 0.01+00 0.01.00 5.9E-04

CIILOROPHENYLMETNYL SULFOXIDE 9.1E+04 0.OE.O0 9.11.04 0.01+00 0.01.00 0.01.00 6.4E-05

PPODE 9.3E+01 0.01.00 9.3E.01 0.01.00 0.01.00 O.OE.OO 4.01-04

PPDDT 9.3E.01 0.01.00 9.31.01 0.01.00 0.01.00 0.0E.00 5.11-03

DIBROMOCHLOROPROPANE 2.3E+01 0.01.00 2.3E.01 0.01.00 0.01.00 0.01.00 4.2E.00

1,1-DICHLOROETNANE 3.6E.02 0.01.00 3.6E.02 0.01.00 0.01.00 0.01.00 1.2E-05

1,1-DICHLOROETHYLENE 5.41.01 0.01.00 5.41.01 0.01.00 0.01.00 0.01.00 2.9E+01

1,2-DICHLOROETHYLENE 9.21.04 0.01.00 9.2E+04 0.01.00 0.01.00 0.01.00 0.01.00

DICYCLOPENTADIENE 1.7E+04 5.3E-01 5.3E-01 2.3E-01' 7.61.03' 7.61.03* 0.01.00

OIELDRIN 2.01.00 5.81+01 1.9E.00 5.01.01* 1.71.00' 5.21.01' 0.01.00

OIISOPROPYLMETHYL PHOSPHONATE 3.7E.05 0.01.00 3.7E+05 0.01.00 0.01.00 0.01.00 1.91-04

DIMETHYLOISULFIDE 3.7E.04 0.01.00 3.7E.04 0.01.00 0.01.00 0.01.00 9.01-01

DIMETNYMETHYL PHOSPHONATE 8.21.04 0.01.00 8.2E.04 0.01.00 0.01.00 0.01.00 0.01.00

DITHIANE 4.61.04 0.01.00 4.6E.04 0.01.00 0.01.00 0.01.00 0.01.00

ENDRIN 1.4E.03 0.01.00 1.41.03 0.01.00 0.01.00 0.01.00 1.41-05

ETHYLBENZENE 4 6E.05 0.01.00 4.61.05 0.01.00 0.01.00 0.01.00 8.21-03

14EXACHLOROCYCLOPENTADIEINE 5.5E.03 1.91.01 1.91.01 5.5E-01' 1.61.02' 1.61.02* 0.01.00

ISOORIN 3.2E.02 6.7E.01 5.51.01 3.11-02 1.5E-01' 1.81-01' 1.5E-04

MALATHION 9.21.04 0.01.00 9.21.04 0.01.00 0.01.00 0.01.00 2.4E-09

NETNYLISOSU7YL KETONE 2.2E.05 0.01.00 2.2E+05 0.01.00 0.01.00 0.01.00 1.31-01

METHYLENE CHLORIDE 4.1E.03 0.01.00 4.1E.03 0.01.00 0.01.00 0.01.00 1.01.01

1,4-OXAIHIANE 1.41.05 0.01.00 1.41+05 0.01.00 0.01.00 0.01.00 0.01.00

PARATHION 2.71.04 0.01.00 2.71.04 0.01.00 0.01.00 0.01.00 4.7E-07

SUPONA 6.9E+02 0.01.00 6.9E.02 0.01.00 0.01.00 0.01.00 2.91-08

TETRACHLOROETHYLENE 6.51.02 0.01.00 6.5E.02 0.01.00 0.01.00 0.01.00 3.01.00

TOLUENE 1.41.06 0.01.00 1.4E.06 0.01.00 0.01.00 0.01.00 2.11-02

1,1,1-TRICHLOROETHANE 4.2E.05 0.01.00 4.21+05 0.01.00 0.01.00 0.01.00 2.41-02

1,i*Z-IRICNLOROETHANE 5.5E.02 0.01.00 5.51.02 0.01.00 0.01.*00 0.01.00 3.51-01

IRICHLOROETHYLENE 2.91.03 0.01.00 2.9E.03 0.01.00 0.01.00 0.01.00 4.11.01

N-XYLENE 7.01.06 0.01.00 7.01.06 0.01.00 0.01.00 0.01.00 8.91-03

C,P-XYLENE 7.01.06 0.01.00 7.01.06 0.01.00 0.01.00 0.01.00 1.9E-02

ARSENIC 2.01.01 0.01.00 2.01.01 5.51.03' 0.01.00 5.51.03* 0.01.00

CADMIUM4 3.61.02 0.01.00 3.6[+02 1.11.01' 0.01.00 1.11.01' 0.01.00
LEAD 6.5E.03 0.01.00 6.5f+03 9.8E-03 0.01.00 9.8E-03 0.01.00
MERCURY 1.41.03 0.01.00 1.41.03 6.71.00' 0.01.00 6.71.00' 0.O1.00

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater then 1.001.06 the calculations imply that the contaminant
does not pose unaacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2-62



SPSA-1e-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT OJIJLAT IVE DIRECT INDIRECT CL04JLATIVE VEI

)NTAJ4I ANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 4.5E+05 4.OE-O1 9.01-02 6.91.02' 2.01.02' 8.9E.02* 3.3E-06 9.5E-02

ATRAZINE 4.2E+03 0.01.00 0.01.00 4.2E.03 0.01.00 0.01.00 0.01.00 3.9E-13 1.1E-08

BENZENE 6.71.01 0.01.00 0.01.00 6.71.01 0.01.00 0.01.00 0.01.00 6.21-02 1.81.03

SINZOTHIAZOLE 4.01.03 0.01.00 0.01.00 4.01.03 0.01400 0.01400 0.01.00 2.21-07 6.4E-03

IICYCLOI4EPTADIENE 3.3E+04 3.9E.06 6.21.02 6.IE*02 1.51.01* 8.11,00* 8.21+00' 0.01+00 0.01.00

CARBON TETRACHLORIDE 1.5E+01 0.01.00 0.01.00 1.5E+01 0.01400 0.01.00 0.01.00 6.01-03 1.7E*02

CHLORDANE 1.5E+00 4.81.07 5.2E+00 1.21.00 1.31.00' 3.91-01' 1.71.00* 8.61-08 2.5E-03

CHLOROSINZENE 1.5E+04 0.01+00 0.01.00 1.5E+04 0.01+Oo o.01.oO 0.01+00 3.81-04 1.1E+01

CHLOROFORM 3.11+02 0.01.00 0.01+00 3.1E+02 0.01.00 0.0E4-00 0.01.00 1.11-01 3.3E+03

CHLOROPNENYLNEYNYL SULFIDE 1.71.04 0.01.00 0.01+00 1.71+04 0.01.00 0.01+00 0.01.00 3.8E-07 1.1E-02

CHLOROPHENYLAETHYL S1JLFONE 1.7E+04 0.01.00 0.01.00 1.7E.04 0.01.00 0.01.00 0.01400 2.01-08 5.9E-04

CHLOROPHENYLMETHYL SULFOXIDE 1.71.04 0.01.00 0.01,00 1.7E+04 0.01+00 0.01+00 0.0E+00 2.2E-09 6.4E-05

PPODE 5.7E+00 0.01.00 0.01+00 5.71+00 0.01.00 0.01.00 0.01.00 4.2E-08 1.2E-03

PPOOT 5.7E+00 0.01.00 0.01.00 5.71.00 0.01+00 0.01+00 0.01.00 5.3E-07 1.5E-02

DIBROMOCHLOROPROPANE 1.41.00 0.01.00 O.OE0O0 1.41+00 0.01.00 0.01+00 0.01.00 4.4E-04. 1.3E+01

1,1-DICHLOROETHANE 2.3E+01 0.01.00 0.01+00 2.3E+01 0.01.00 0.01+00 0.01.00 1.3E-09 3.7E-05

1*1-DICHLOROFTHYLENE 3.21.00 0.01.00 0.01+00 3.2E+00 0.01.00 0.01+00 0.01+00 3.OE-03 8.7E.01

1,2-DICHLOROETHYLENE 1.71.04 0.01.00 0.01+00 1.7E.04 0.01+00 0.01+00 0.OE+00 0.01.00 0.01.00

DICYCLOPENTADIENE 1.2E+03 7.&E+03 1.6E.00 1.61+00 3.41.00' 2.51+03' 2.51+03' 0.01.00 0.01.00

DIELDRIN 1.2E-01 2.01+05 1.9E+01 1.2E-01 8.21+02* 5.21.00* 8.21.02' 0.01.00 0.01.00

OIISOPROPYLMETHYL PHOSPHONATE 6.8E+04 0.OE.00 0.01+00 6.81.04 0.01.00 0.01+00 0.01+00 6.71-09 1.9E-04

r 'IYLOISULFIDE 6.91.03 0.01.00 0.01.00 t 9E.03 0.01+00 0.OE+00 0.01+00 3.1E-05 9.01-01

0. ?IYMETNYL PHOSPHONATE 1.5E+04 0.01.00 0.01.00 1.5E+04 0.01.00 0.01+00 0.01.00 0.01+00 0.OE*00

DITHIANE 8.5E+03 0.01.00 0.01+00 8.5E.03 0.01+00 0.01+00 0.01.00 0.01.00 0.01+00

ENORIN 2.51.02 0.01.00 0.01.00 2.5E+02 O.OE.00 0.01+00 0.01+00 4.91-10 1.41-05

ETHYLSINZENE 8.5E+04 0.01.00 0.01+00 8.5E+04 0.01+00 0.01+00 0.01.00 2.81-07 8.2E-03

"NEXACI4LOROCYCLOPENTADIENE 3.81.02 8.2E+03 5.81+01 5.01+01 7.aE+00' 5.31.01' 6.01+011' 0.01.00 0.01.00

I SOOR IN 5.9E.01 3.2E.07 2.01.02 4.61.01 1.7E-01' 5.01-02 2.21-01' 5.3E-09 1.5E-04

MALATNION 1.7E+04 0.01.00 0.01+00 1.71+04 0.01+00 0.01.00 0.01.00 8.21-14 2.4E-09

METHYL ISOSUTYL KETONE 4.01.04 0.01+00 0.01.00 4.01.04 0.01+00 0.01.00 0.01.00 4.6E-06 1.3E-01

ME7HYLENE CHLORIDE 2.5E+02 0.01.00 0.01.00 2.5E+02 0.0E.00 0.01.00 0.01.00 1.11-03 3.11.01

1,4-OXATHIANE 2.5E.04 0.01.00 0.01+00 2.5E.04 O0.01.0 0.01.00 0.01+00 0.OE*00 0.OE+00

PARAT14ION 5.11.03 O.OE.00 0.01.00 5.11.03 0.01+00 0.01+00 0.01.00 1.6E-11 4.7E-07

SUPOINA 1.3E+02 0.01.00 0.01+00 1.3E.02 0.01+00 0.01+00 0.01+00 1.01-12 2.9E-08

TETRACHLOROETNYLENE 4.11+01 0.01.00 0.01+00 4.11+01 0.01+00 0.01+00 0.01.00 3.11-04 9.11.00

TOLUENE 2.6E.05 0.01.00 0.01.00 2.6E.05 0.01.00 0.01.00 0.01.00 7.4E-07 2.1E-02

1,1,1-TRICHLOROETHANE 7.8E+O4 0.01.00 0.01.00 7.$E+04 0.01.00 0.01+00 0.01+00 8.5E-07 2.4E-02

1,1,2-TRICHLOROETHANE 3.4E+01 0.01.00 0.01+00 3.4E.01 0.01+00 0.01+00 0.01+00 3.71-05 1.1E+00

TRICHLOROETHYLENE 1.8E+02 0.01+00 0.01.00 1.8E+02 0.01.00 0.01+00 0.01+00 4.2E-03 1.2t1+02

M-XYLENE 8.SE.OS 0.01.00 0.01+00 8.81+05 0.01+00 0.01+00 0.01+00 3.1E-07 8.91-03

0,P-XYLEME 8.8E+05 0.01.00 0.01+00 8.8E+05 0.01.00 0.01.00 0.01.00 6.71-07 1.91-02

ARSENIC 1.61+00 0.01+00 0.014*00 1.6E+00 6.81+04' 0.01+00 6.81+04' 0.01.00 0.01+00

CADMIUMI 7.6E+00 0.01+00 0.01.00 7.6E+00 S.1E+02' 0.01+00 5.11.02' 0.01.00 0.01+00

LEAD 2.2E.03 0.01+00 0.01.00 2.21.03 2.9E-02 0.01.00 2.9E-02 0.01+00 0.01.00

MERCURY 4.61.0? 0.01.00 0.01+00 4.61+02 2.01.01' 0.01+00 2.01+01' 0.01+00 0.01.00

E:iI is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than~ 1.00E+06 the calculations imply that the conltaminlant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.6 SITE SPSA-lf: BURIED BARRELS CONTAINING
HEXACHLOROCYCLOPENTADIENE (formerly Site 1-13/2-18: South Plants
Manufacturing Complex/Shell Chemical Company Spill Sites; EBASCO, 1988y/
RIC 88286R07)

2.6.1 Site-Specific Considerations

Figure SPSA-lf-1 and Tables SPSA-lf-1 and SPSA-lf-2 depict the target contaminants for

Site SPSA-If. Boring T201 was included in this exposure assessment, consistent with the

South Plants SAR. The historical search conducted under the contaminant assessment

revealed that buried barrels containing residue from the production of

hexachlorocyclopentadiene were located in Site SPSA-lf (EBASCO, 1988y/RIC

88286R07). Some of these chemicals were detected in the soil during the Phase I and

Phase II investigations (EBASCO, 1988y/RIC 88286R07). According to site history, no

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

SPSA-ld (EBASCO, 1988y/RIC 88286R07).

2.6.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-lf are shown in Figure SPSA-lf-l. Hexachlorobenzene, occurring in Boring T201

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

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

nontarget compound was included in the South Plants SAR and in this exposure assessment

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

(EBASCO, 1988c/RIC 88357R01).

Table SPSA-lf-l summarizes the maximum concentrations of contaminants measured in soil

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

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

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

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

assumed to be negligible (see Volume VI-A). Table SPSA-lf-2 summarizes the maximum

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

interval, and depth to groundwater.
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2.6.3 Site Exposure Summary

Tables SPSA-If-3 through SPSA-lf-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-lf is greater than 10 ft, the

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

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

critical exposure pathway identified.

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

Aldrin Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Dir/Ind Dir/Ind
Hexachlorocyclo-

pentadiene ...... Indirect Indirect

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

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

direct pathways and indirect pathways are the primary contributors to the exceedance of the

cumulative PPLVs. Site SPSA-lf is designated as a Priority I site, based on the most

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• Aldrin (enclosed)

"* Benzene (enclosed)

"* Carbon tetrachloride (enclosed)

"• Chloroform (enclosed)

"* Dibromochloropropane (enclosed)

"• 1,1-Dichloroethylene (enclosed)
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* Dicyclopentadiene (enclosed)

SDimethyldisulfide (enclosed)

Hexachlorocyclopentadiene (enclosed)

• Methylisobutyl ketone (enclosed)

* Methylene chloride (enclosed)

* Tetrachloroethylene (enclosed)

* Trichloroethylene (enclosed)
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TABLE SPSA-lf-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-If

AVERAGE SITE DEPTH TO GROUNDWATER: 12 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 130 01525 02/19/88

1,1-DICHLOROETHYLENE 21 01525 12/16/88

1,1-DICHLOROETHANE 7.3 01525 12/16/88

1,2-DICHLOROETHYLENE 48 01525 02/19/88

M-XYLENE 230 01525 02/19/88

ALDRIN GT 52 01513 05/6/88

ATRAZINE 99 01525 12/16/88

BENZOTHIAZOLE 820 01525 12/16/88

BENZENE 97000 01525 02/19/88

CARBON TETRACHLORIDE 10 01020 01/5/89

METHYLENE CHLORIDE 8400 01525 12/16/88

CHLOROFORM 1200000 01525 12/16/88

HEXACHLOROCYCLOPENTADIENE 6.0 01525 12/16/88

CHLOROBENZENE 200 01525 02/19/88

CHLORDANE 3.6 01525 12/16/88

CHLOROPHENYLMETHYL SULFIDE 1700 01525 02/19/88

CHLWROPHENYLNETHYL SULFOXIDE 440 01525 12/16/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE SPSA-lf-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 12 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLOROPHENYLMETHYL SULFONE 7700 01525 12/16/88

DIBROMOCHLOROPROPANE 30 01525 12/16/88

DICYCLOPENTADIENE 550 01525 02/19/88

DIISOPROPYLMETHYL PHOSPHONATE 460 01525 12/16/88

DITHIANE 140 01020 01/5/89

DIELDRIN 80 01513 05/6/88

DIMETHYL DISULFIDE 5300 01525 02/19/88

DIMETHYLMETHYL PHOSPHONATE 870 01525 02/19/88

ENDRIN GT 20 01513 05/6/88

ETHYLBENZENE 150 01525 02/19/88

TOLUENE 7600 01525 02/19/88

METHYLISOBUTYL KETONE 110000 01525 12/16/88

MALATHION 0.59 01020 01/5/89

1,4-OXATHIANE 16 01525 12/16/88

PARATHION 24 01525 12/16/88

SUPONA 1.8 01020 01/5/89

TETRACHLOROETHYLENE 200 01525 02/19/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE SPSA-lf-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-1f

AVERAGE SITE DEPTH TO GROUNDWATER: 12 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

TRICHLOROETHYLENE 280 01020 01/5/89

O,P-XYLENE 200 01525 02/19/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-1f-3

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)

ALDR IN 1.5E.OO 3.11+06 1.5E.00 4.01.01* 1.9E-07 4.OE.01* 5.8E06
ATRAZINE 4.11+04 0.OE.00 4.11+04 0.OE.00 0.015+00 0.0E+00 4.6E-14
BENZENE 8.6E+02 0.OE+00 8.6E.02 0.01+00 00OE+D0 0.OE.0O 1.3E-02

BENZOTHIAZOLE 3.9E-04 0.01+00 3.9E+04 0.01+00 0.01+00 0.01+00 4.7E-08

CARBON TETRACHLORIDE 2.01.02 0.01.00 2.0E+02 0.01.00 0.0E.00 0.01.00 2.41-05

CHLORDARE 2.01.01 0.01.00 2.01.01 0.01.00 0.01.00 0.01.00 1.81-08

CHLOROBENZENE 1.6E+05 0.01.00 1.6E+05 0.OE+00O0.01.00 0.01.00 2.3E-07

CHLOROFORM 4.01.03 0.01+00 4.01+03 0.01+00 0.01.00 0.01+00 2.41-02

CHLOROPNENYLMETHYL SULFIDE 1.6E+05 0.01.00 1.6E.05 0.01+00 0.01+00 0.OE+00 8.OE-08

CHLOROPNENYLMETHYL SULFONE 1.6E+05 0.OE+00 1.61.05 0.01.00 0.01+00 0.01.00 4.41-09

CHLOROPNENYLMETHYL SULFOXIDE 1.6E+05 0.OE.00 1.61.05 0.01.00 0.01.00 0.01.00 4.81-10

DIBROMOCHLOROPROPANE 1.81+01 0.0E+00 1.8E.01 0.01.00 0.01.00 0.01.00 8.5E-06

1,1-OICNLOROETHANE 2.81.02 0.OE.00 2.8E.02 0.OE*00 0.01+00 0.01.00 2.7E-10

1.1-DICHLOROETNYLENE 4.3E+01 0.01+00 4.31.01 0.01.00 0.01.00 0.01.00 6.5E-04

1,2-OICHLOROETHYLENE 1.7E.05 0.01+00 1.7E+05 0.0E+00 0.01.00 0.01+00 0.OE+00

DICYCLOPENTADIENE 5.41+04 0.OE.00 5.4E.04 0.01+00 0.01+00 0-0E+00 2.31-04

OIELORIN 1.6E.00 1.01+06 1.6E+00 1.31,01* 2.01-O5a 1.3E+01* 0.01.00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 0.01+00 6.61+05 0.01.00 0.OE+00 0.01+00 1.4E-09

DIMETHYLDISULFIOE 6.7E.04 0.01.00 6.7E+04 0.01.00 0.01+00 0.01+00 6.7E-06

DIMETHYM4ETHYL PIIOSPHONATE 1.5E+05 0.01.00 1.5E+05 0.01+00 0.01+00 0.01+00 0.01.00

DITHIANE 8.3E+04 0.OE+00 8.3E.04 0.01+00 0.01.00 0.01.00 0.OE.00

ENOR IN 2.5E*03 1.01.06 2.51+03 3,&E-03 7.8E-09a 3.6E-03 0.01.00

ETHYLBENZENE 8.3E+05 0.01.00 8.31.05 0.01+00 0.01.00 0.01+00 1.4E-08

NEXACHLOROCYCLOPENTADIENE 1.7E.04 1.21+06 1.61.04 6.01-04 8.2E-06 6.11-04 7.01-06

ISOORIN 5.81+02 2.31.08 5.8E+02 3.5E-03 8.8E-09 3.5E-03 0.01+00

MALATHION 1.7E+05 0.01.00 1.71.05 0.01+00 0.01+00 0.01+00 3.71-15

METHYLISOBUTYL KETONE 4.11.05 0.01+00 4.1E.05 0.01+00 0.01+00 0.01+00 9.8E-07

METHYLEXE CHLORIDE 3.3E+03 0.01.00 3.3E+03 0.01+00 0.01+00 0.01+00 2.3E-04

1,4-OXATHIANE 2.5E+05 0.01.00 2.51.05 0.01.00 0.01.00 0.01+00 0.01.00

PARATHION 5.01.04 0.01.00 5.01.04 0.01+00 0.01+00 0.01+00 3.51-12

SUPONA 1.2E+03 0.01+00 1.2E.03 0.01+00 0.01+00 0.01+00 8.7E-15

TETRACHLOROETHYLENE 5.1E+02 0.01+00 5.1E.02 0.01.00 0.01+00 0.01+00 1.2E-05

TOLUENE 2.5F+06 0.01+00 2.5E+06 0.01+00 0.01.00 0.01+00 1.6E-07

1,1.1-TRICHLOROETHANE 7.51+05 0.01.00 7.5E+05 0.01+00 0.01.00 0.01+00 1.11-08

TRICHLOROETHYLENE 2.3E+03 0.01+00 2.31+03 0.01+00 0.01+00 0.01+00 3.31-05

M-XYLENE 1.4E+07 0.01+00 1.41+07 0.01+00 0.01.00 0.01+00 2.91-08

0,P-XYLENE 1.4E407 0.01+00 1.4E+07 0.01+00 0.01+00 0.01+00 2.6E-08

M4ERCURY 3.3E+03 0.01.00 3.3E+03 5.4E-05 0.01+00 5.4E-05 0.01+00

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.
The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume Vi-A).

Elf is equal to or exceeds 1.01-01

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.
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SPSA-1f-4

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)

ALDRIN 1.5E*O0 3.1E+06 1.5E+00 4.01-01* 1.9E-07 4.01-01* 5.8E-06

ATRAZINE 4.1E.04 0.01.00 4.1E+04 0.01+00 0.01+00 0.01.00 4.6E-14

BENZENE 8.6E+02 0.OE+OO 8.6E.02 0.01+00 0.01+00 0.01.00 1.3E-02

IENZOTHIAZOLE 3.9E.04 0.01.00 3.9E+04 0.01.00 0.01+00 0.01.00 4.7E-08

CARBON TETRACHLORIDE 2.01.02 0.01.00 2.01.02 0.01.00 0.OE.00 0.01+00 2.4E-05

CHLOROANE 2.01.01 0.OE+0O 2.OE+O1 0.01.00 O.OE+00O0.01.00 1.81-08

CHLOROSENZENE 1.61.05 0.01.00 1.61+05 0.01+00 0.01.00 0.01.00 2.3E-07

CHLOROFORM 4.01.03 0.01.00 4.01.03 0.01.00 0.OE.00 0.01.00 2.4E-02

CHLOROPHENYLMETHYL SULFIDE 1.6E.05 0.01.00 1.61.05 0.OE+O0 0.OE+00 0.01.00 8.01-08

CHLOROPHENYLMETHYL SULFONE 1.61+05 0.01.00 1.61.05 0.OE+00 O.OE.00 O0.0+00 4.4E-09

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 0.OE+00 1.6E+05 0.OE+00 0.0E+00 0.OE.OD 4.8E-10

DIBROMOCHLOROPROPANE 1.8E+01 0.01.00 1.8E.01 0.0E+00 0.01.00 0.01+00 8.5E-06

1,1-DICHLOROETHANE 2.8E.02 0.01.00 2.8E+02 0.01.00 0.OE"00 O.OE.00 2.7E-10

1,1-DICHLOROETHYLENE 4.31+01 0.01.00 4.3E.01 0.01.00 0.01.00 0.01.00 6.5E-04

1,2-OICHLOROETNYLENE 1.7E+05 0.01.00 1.7E+05 0.OE+O0O0.01.00 0.01.00 0.01.00

DICYCLOPENTADIENE 5.4E+04 0.OE+00 5.41+04 0.01+00 0.01+00 0.01+00 2.3E-04

DIELDRIN 1.6E+00 1.01+06 1.6E+00 1.3E+O1* 2.OE-05a 1.31+01* 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.01+00 6.6E+05 OE.0E0O 0.01.00 0.01+00 1.4E-09

DIMETHYLDISULFIDE 6.7E+04 0.01+00 6.7E+04 0.01.00 0.01+00 0.OE+OO 6.7E-06

DIMETHYMETHYL PHOSPHONATE 1.5E+05 0.01+00 1.5E+05 0.DE+O 0.01+00 0.OE.O0 0.OE+0O

DITHIANE 8.3E+04 0.01.00 8.31+04 0.OE.O0 0.0100 0.100 0.01+O .O00

ENDRIN 2.5E+03 1.01+06 2.5E+03 3.6E-03 7.8E-09a 3.6E-03 0.01.00

ETHYLBENZENE 8.3E+05 0.OE+00 8.3E.05 0.01.00 0.OE.00 0.01.00 1.4E-08

HEXACI4LOROCYCLOPENTAC3IENE 1.7E+04 1.2E.06 1.6E+04 6.01-04 8.2E-06 6.1E-04 7.01-06

ISOORIN 5.81+02 2.31+08 5.8E+02 3.5E-03 8.81-09 3.5E-03 0.01+00

MALATHION 1.71+05 0.01+00 1.7E+05 0.01+00 0.OE+O O.OE+00 3.7E-15

METHYLISOSUTYL KETONE 4.11+05 0.01.00 4.11.05 0.01+00 0.01.00 0.OE.00 9.8E-07

METHYLENE CHLORIDE 3.3E+03 0.01+00 3.3E+03 .0OE.O 0.01.00 O.OE+0O 2.3E-04

1,4-OXATIIIAtdE 2.5E+05 0.01.00 2.51+05 0.OE00 O0.OE.O0 0.OE+0O 0.OE.0O

PARATHION 5.01.04 0.01.00 5.01.04 0.OE+O0 0.OE.00 0.01+00 3.5E-12

SUPONA 1.2E+03 0.01.00 1.2E+03 0.OE.00 0.OE.00 0.01.00 8.7E-15

7E7RAChLOROE7HYLENE 5.1E+02 0.01+00 5.11+02 0.01+00 0.01+00 001E+0t 1.21-05

TOLUENE 2.5E+06 0.01+00 2.5E.06 0.01+00 0.01+00 0.01+00 1.6E-07

1,1,1-TRICHLOROETHANE 7.5E+05 0.01+00 7.5E+05 0.01+00 0.01+00 0.01+00 1.11-08

TRICHIOROETHYLENE 2.3E+03 0.01+00 2.31+03 0.OE.00 0.OE.00 0.01+00 3.3E-05

M-XYLENE 1.4E+07 0.01+00 1.4E+07 0.01.00 O.OE+00 0.01+00 2.91-08

O,P-XYLENE 1.41+07 0.OE+00 1.4E+07 0.01+00 0.01+00 0.01+00 2.6E-08

MERCURY 3.3E+03 0.01.00 3.3E+03 5.4E-05 0.01+00 5.41-05 0.01+00

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 comp~ound.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volumne VI-A).

ElI is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imp~ly that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- 1 f-5

EXPOSURE EVALUA71ONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULIATIVE DIRECT INDIRECT CUMUILATIVE VEI

CONTAM4INANT PPLV PPLV PPLV El El - El OPN

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

ALDRIN 2.1E-01 2.1E+05 2.1E-01 2.9EOO* 2.9E-06 2.9E+00* 8.81-05

ATRAZINE I.81.04 0.01.00 1.8E*04 0.10 O.OE+OO 0. 01+O .00+O 3.01-13

BENZENE 1.2E+02 O.OE+DO 1.2E+02 0.01+00 D.OE.DO 0.OE.OD 2.01-01

BENZOTHIAZOLE 1.7E+04 O.OE+00 1.7E+04 O.OE.0D 0.01.00 D.OE.OO 3.1E-07

CARBON TETRACHLORIDE 2.7E+01 O.OE'OO 2.?E*O1 0.01400 0.01+00 0.01.00 3.7E-04

CHLORDANE 2.7E+00 0.01.00 2.7E+00 .0.E.0O 0.DE.0O O.OE.0O 2.81-07

CHLOROIBENZENE 6.81.04 0.01+00 6.8E+04 0.01.00 0.01.00 0.01.00 1.5E-06

CHLOROFORM 5.6E+02 0.01.00 5.6E+02 0.01.00 0.DE00 O.0.+OEO 3.7E-01

CMLOROPHENYLMETHYL SULFIDE 7.01.04 0.01.00 7.DE'04 0.OE*DO 0.01,00 0.01.00 5.2E-07

CHLOROPHENYLMETHYL SULFONE 7.01.04 0.01.00 7.01.04 0.0E*00 0.0E4'0O 0.01.00 2.81-08

CHLOROPHENYLMETHYL SULFOXIDE 7.OE.04 0.OE.00 7.OE'04 O.OE.00 0.01.00 0.0E.00 3.1E-09

DIBROMOCHLOROPROPANE 2.5E+00 0.OE.OO 2.5E.00 O.OE.O0 0.01.00 0.0E.00 1.3E-04

1,1-DICHLOROETHANE 3.9E+01 0.01.00 3.9E.01 C.01.00 0.OE.00 0.01.00 4.1E-OQ

1,1-DICHLOROETHYLENE 5.9E+00 0.01.00 5.9E+00 0.01.00 0.01.00 0.DE.0O 9.81-03

1,2-OICHLOROETHYLENE 7.OE.D4 0.01.00 7.01.04 0.01.00 0.01.00 0.0E400 0.01.00

DICYCLOPENTADIENE 1.8E+04 0.01.00 1.BE.04 C.01.00 0.OE.00 0.01.00 1.5E-03

DIELORIN 2.2E-01 1.01.06 2.2E-01 9.2E+01* 3.IE-04a 9.21,01* 0.OE.00

DIISOPROPYLMETHYL PHOSPHONATE 2.8E+05 0.OE.00 2.8E.05 0.OE.O0O0.OE00 O .OE.O0 9.3E-09

DIMETI4YLDISULFIDE 2.9E+04 0.01.00 2.9E+04 0.OE'O0 O.OE.00 0.01.00 4.3E-05

DIMETNYMETHYL PROSPNONATE 6.3E+04 0.O1.00 6.3E.04 0.01.00 0.01.00 0.OE.00 0.01.00

DITHIANE 3.5E+04 0.01.00 3.5E.04 0.01.00 O.OE.0O 0.01.00 0.01.00

ENORIN 1.11+03 1.OE.06 1.1E.03 8.5E-03 5.01-O8a 8.5E-03 0.01+00

ETRYLBENZENE 3.5E+05 0.01.00 3.5E+05 0.01.00 0.01.00 O.OE+00 9.3E-08

NEXACHLOROCYCLOPENTADIENE 5.7E.03 4.1E+03 Z.4E+03 1.81-03 2.4E-03 4.2E-03 4.5E-05

ISODRIN 2.5E+02 3.5E+07 2.5E.02 8.11-03 5.7E-08 8.11-03 0.01.00

MALATHION 7.OE+04 0.01.00 7.OE+04 0.01.00 0.OE.0O 0.01.00 2.4E-14

METHYLISOSUTYL KETONE 1.7E.05 0.01.00 1.71.05 0.01.00 0.01.00 0.OE.0O 6.3E-06

METHYLENE CH1ORIDE 4.5E+02 0.OE.00 4.5E+02 0.01.00 O.OE.O0O.0.E.0O 3.5E-03

1,4-OXATHIANE 1.1E*05 0.01.00 1.1E+05 0.01.00 0.OE.00 0.01.00 0.0E+00

PARATHION 2.11+04 0.01.00 2.11+04 0.0E+OO 0.10 .OE+O .OO+ 2.3E-11

SUPONA 5.3E+02 0.01.00 5.3E+02 O.OE+00 0.01.00 0.01.00 5.6E-14

TETRACHLOROETHYLENE 7.1E+01 0.OE.DO 7.11.01 O.OE.OO O.OE.O0O0.OE.OO 1.8E-04

TOLUENE 1.11.06 0.01.00 1.1E+06 0.OE+00 0.OE+0O 0.01.00 1.01-06

1,1,1-TRICHLOROETMAME 3.2E*05 0.01.00 3.2E.05 0.01.00 0.01.00 0.0E.00 7.015-08

TRICHLOROETHYLENE 3.2E.02 O.OE.0O 3.2E+02 0.01.00 O.OE.00 0.01.00 5.01-04

M-XYLENE 5.8E+06 0.OE.00 5.8E.06 0.01.00 0.01.00 O.DE.0O 1.9E-07

O,P-XYLENE 5.8E+06 O.OE+O0 5.81.06 0.01+00 O.OE00 O0.01.00 1.7E-07

MERCURY 2.OE.03 0.OE.00 2.01.03 9.1E-05 0.OE.00 9.1E-05 O.OE.00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volumare VI-A).

*:El is e qualI to or exceeds 1.01-01

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-lf-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT C$JBJLATIVE DIRECT INDIRECT CUN.JLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9E+00 1.3E+02 1.9E+00 3.2E-01* 4.8E-03 3.2E-01' 2.7E+00

ATRAZINE 2.3E+04 0.01.00 2.3E+04 0.01.00 0.OE+00 0.01.00 6.3E-08

BENZENJE 1.1E+03 0.01+00 1.11.03 0.01+00 0.01+00 0.01+00 6.1E+03

BENZOTHIAZOLE 2.2E.04 0.01.00 2.2E+04 O.OE.O0 0.OE+O0 0.01+00 6.5E-02

CARBON TETRACHLORIDE 2.5E+02 0.01.00 2.5E+02 0.01.00 0.01+00 0.01.00 1.IE+01

CHLORDANE 2.5E+01 0.01.00 2.5E+01 0.01.00 0.01+00 0.01.00 8.4E-03

CHLOROBEINZENE 8.81.04 0.01.00 8.81.04 0.01.00 0.01.00 0.OE+00 3.2E-01

CHLOROFORM 5.1E+03 0.01.00 5.1E+03 0.OE00 O0.01+00 0.01.00 1.11.04

CHLOIOPHENYLMETHYL SULFIDE 9.11+04 0.01.00 9.11+04 0.01+00 0.01+00 0.01.00 1.11-01

CHLOROPHENYLMETHYL SULFONE 9.1E+04 0.01.00 9.11+04 0.01+00 0.01+00 0.01+00 6.01-03
CHLOROPHENYLMITHYL SULFOXIDE 9.11.04 0.01.00 9.11+04 0.01.00 0.01+00 0.OE.O0 6.61-04
DISR0140CHLOROPROPANE 2.31+01 0.OE+00 2.31.01 0.OE.00 0.01+00 0.01.00 3.9E+00

1,1-DICHLOROETHANE 3.6E+02 O.OE.0O 3.6E+02 0.01.00 0.01.00 0.OE+00 1.21-04

1,1-DICHLOROETHYLENE 5.4E.01 0.OE.0O 5.4E+01 0.01+00 0.01.00 0.01+00 3.01+02

1,2-DICHLOROETNYLENE 9.2E+04 0.01.00 9.21+04 0.01+00 0.01+00 0.01+00 0.01.00

DICYCLOPENTADIENE 1.71.04 0.01.00 1.7E.04 0.01+00 0.01.00 0.OE+00 3.2E+02

DIELDRIN 2.01.00 5.8E+01 1.9E+00 1.01+01* 3.51-01' 1.OE+01* 0.01+00

DIISOPROPYLMETHYL PIIOSPHONATE 3.7E+05 0.OE.OO 3.7E.05 O.E+OE. OE00 O.OE.0 .100 2.01-03

DIMETNYLDISULFIDE 3.7E.04 0.01.00 3.7E+04 0.0E+00 0.01.00 0.01+00 9.2E+00
DIMETHYMETHYL PHOSPHONATE 8.2E.04 O.OE+00 8.2E+04 0.01+00 0.01.00 0.01.00 0.01.00
DITHIANE 4.6E+04 0.01+00 4. 4E+04 0.01+00 0.01.00 O.OE+0O 0.01.00
ENDRIN 1.41.03 1.0E.06 1.3E+03 6.5E-03 5.BE-04a 7.11-03 0.01+00

ETHYLBENZENE 4.6E.05 0.01+00 4.61+05 0.01+00 0.0E.00 0.01+00 2.OE-02
NEXACHLOROCYCLOPENTADIENE 5.5E.03 1.6E+01 1.6E+01 1.8E-03 6.2E-01* 6.2E-01* 9.7E+00
ISODRIN 3.2E.02 3.OE.03 2.9E+02 6.2E-03 6.61-04 6.91-03 0.01.00

MALATHION 9.2E+04 0.01.00 9.2E+04 0.01+00 0.01.00 O.OE+0O 5.11-09

METHYLISOSUTYL KETONE 2.2E+05 0.01.00 2.2E+05 0.01.00 0.01.00 O.OE.00 1.4E+00
METHYLENE CHLORIDE 4.1E+03 0.01.00 4.1E+03 0.01.00 0.01.00 0.01+00 1.1E+02

1,4-OXATHIANE 1.4E.05 0.01.00 1.4E+05 0.01.00 0.01.00 0.01.00 0.01+00

PARATHION 2.7E.04 0.01.00 2.7E+04 0.01+00 0.01.00 0.01.00 4.8E-06
SUPONA 6.9E.02 0.01+00 6.9E+02 0.0E.00 0.01.00 0.01.00 1.2E-08

TE1'RACHLOROETIIYLENE 6.5E.02 0.01+00 6.5E+02 0.01.00 0.01.00 0.01+00 5.6E+00

TOLUENE 1.4E+06 0.01.00 1.4E.06 0.01+00 0.01+00 0.01.00 2.21-01

1,1,1-TRICHLOROETHANE 4.2E.05 0.OE+00 4.2E+05 -0+01.0 0.01+00 0.OE+00 1.51-02

TRICHLOROETKYLENE 2.9E.03 0.01.00 2.91+03 0.01+00 0.01.00 0.01.00 1.51+01

N-XYLENE 7.01.06 0.01.00 7.01.06 0.01+00 0.01+00 0.01+00 4.1E-02

0,P-XYLENE 7.01+06 0.01+00 7.01+06 0.01+00 0.01+00 0.01.00 3.6E-02

M4ERCURY 1.4E+03 0.01.00 1.4E+03 1.3E-04 0.01+00 1.3E-04 0.01+00

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 comp~ound.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See voliume VI-A).

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-1f-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLM.JLAT IVE VEI

CONTAMINANT PPLV OISVI ESVI PPLV El El - El OPN ENC

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

ALDRIN 1.2E-01 4.2E+05 4.2E+01 1.2E-01 5.2E.00* 1.4E-02 5.2E.O00 4.4E-05 8.06.00

ATRAZINE 4.2E+03 O.OE+OO 0.06+00 4.2E+03 0.OE.0O C.OE+OO 0.0E+00 3.4E-13 6.3E-08

BENZENE 6.7E.01 O.OE.0O 0.OE+OO 6.7E+01 O.OE+O0 0.0E.00 0.06+00 9.9E-02 1.8E+D0.

BENZOTHIAZOLE 4.OE.03 0OE.0E0O 0.0+00 4.06.03 0.06.00 0.06.00 0.0E+00 3.5E-07 6.5E-02

CARBON TETRACHLORIDE 1.5E+01 O.OE+OO 0.OE+00 1.5E+01 0.06+00 0.06.00 0.06+00 1.8E-04 3.4E.01

CHLORDANE 1.5E+00 0.OE.O O.OE+00 1.56.00 0.06.00 0.OE.00 O.OE+0O 1.4E-07 2.5E-02

CHLOROOENZENE 1.5E.04 0.OE+0O 0.06.00 1.5E+04 0.0E+00 0.06+00 0.OE+0O 1.86-06 3.2E-01

CHLOROFORM 3.1E+02 0.OE+00 0.OE.00 3-1E.02 0.OE+00 0.06+00 0.06+00 1.8E-01 3.4E+04

CHLOROPHENYLMETHYL SULFIDE 1.7E+04 0.06+00 0.06+00 1.7E+04 0.06.00 0.OE.O0 0.06.00 6.06-07 1.1E-01

CHLOROPMENYL14ETNYL SULFONE 1.7E+04 0.06.00 0.OE+0O 1.7E+04 0.0E.00 0.0E.00 O.OE+O0 3.3E-08 6.06-03

CHLOROPHENYLKETHYL SULFOXIDE 1.7E.04 0.OE.O0 0.06.00 1.7E+04 0.0600 0.E00 0.06+O .O00 3.6E-09 6.6E-04

DIBRO140CHLOROPROPANE 1.4E+00O0.06.00 O.OE+00 1.4E+00 0.06+00 0.06.00 O.OE+00 6.3E-05 1.2E.01

1,1-DICHLOROETHANE 2.3F.01 .0.E.O0 0.OE.00 2.3E.01 0.OE.00 O.0E.00 0.OE+OO 2.06-09 3.7E-04

1,1-DICHLOROETHYLENE 3.2E+00 0.06+00 0.0E.00 3.2E.00 0.OE.00 0.06+00 0.06.00 4.9E-03 8.9E+02

1,2-DICHLDROETHYLENE 1.7E.04 0.06.00 0.06.00 1.7E+04 0.06.00 0.OE+0O 0.06.00 0.06.00 0.06.00

DICYCLOPENTADIENE 1.2E+03 0.06.00 0.06.00 1.2E.03 0.06+00 0.06.00 0.06.00 1.7E-03 3.2E.02

DIELDRIN 1.2E-01 1.3E+05 1.9E.01 1.2E-01 1.66+02* 1.06.000 1.6E+02' 0.06.00 0.06.00

DIISOPROPYLMETHYL PHOSPHONATE 6.8E'-04 0.06.00 O.OE.0O 6.8E+04 0.OE.OO 0.06.00 0.06+00 1.16-08 2.OE-03

DIMETHYLDISULFIDE 6.9E+03 0.0E+0O 0.061-DO 6.9E.03 0.06.00 0.OE+00 0.06+00 5.OE-05 9.2E.00

DIMETHYMETHYL PHOSPHONATE 1.5E+04 0.OE.0O 0.06.00 1.5E+04 0.06.00 0.06.00 0.06.00 0.06.00 0.OE+00

"~'HIANE 8.5E.03 0.OE.OO 0.06.00 8.5E+03 0.06+00 O.OE+00 0.06.00 0.OE+00 0.OE.0O

IN 2.5E+02 1.0E.06 1.0E+06 2.5E+02 3.5E-02 5.8E-04a 3.6E-02 0.OE+00 0.OE+0O

ETHYLBENZENE 8.5E.04 0.06+00 0.06+00 3.5E+04 0.OE+00 0.0E+00 0.06+00 1.IE-07 2.06-02

HEXACHLOROCYCLOPENIADIENE 3.86+02 1.6E+05 3.2E-01 3.2E-01 2.6E-02 3.16+01* 3.IE.01* 5.3E-05 9.7E+00

ISODRIN 5.9E+-01 3.06.07 3.06.03 5.8E+01 3.4E-02 6.6E-04 3.4E-02 O.OE.O0 0.OE.O0

MALATHION 1.7E+04 0.OE.0O 0.06.00 1.7E*04 0.06.00 0.OE+00 0.OE+00 2.8E-14 5.1E-09

METHYL ISOBUTYL KETONE 4.06.04 0.06.00 0.06.00 4.0E+04 0.06+00 0.OE+O0 0.06.00 7.3E-06 1.4E.00

METHYLENE CHLORIDE 2.5E.02 0.06+00 0.OE+OO 2.5E+02 0.06.00 0.06.00 0.06.00 1.7E-03 3.2E+02

1,4-OXATHIANE 2.5E.04 0.06.00 0.06.00 2.5E.04 0.OE.0O 0.06+00 0.06+00 0.06.00 0.06.00

PARATHION 5.1E+03 0.06.00 0.06.00 5.16.03 0.06.00 0.06.00 0.06.00 ?.6E-11 4.8E-06

SUPONA 1.3E.02 0.06.00 0.06.00 1.3E+02 0.OE+00 0.06+00 0.OE+0O 6.6E-14 1.2E-08

TETRACHLOROE1'HYLENE 4.1E+01 O.OE.00 0.06.00 4.1E+01 0.06.00 0.06+00 0.OE.00 9.2E-05 1.76.01

TOLUENE 2.6E.05 0.06.00 0.OE.00 2.6E+05 0.06.00 0.OE.00 0.OE.00 1.2E-06 2.2E-01

1,1,1-TRICHLOROETHANE 7.86.04 0.06+00 0.06+00 7.86.04 0.06.00 0.06.00 0.06+00 8.16-08 1.5E-02

TRICHLOROETHYLEME 1.86+02 0.06.00 0.OE.00 1.8E+02 0.06.00 0.01.00 0.01+00 2.5E-04 4.66.01

M-XYLENE 8.8E.05 0.OE+00 0.06+00 8.&E+05 0.06+00 0.06+00 0.06+00 2.26-07 4.16-02

0,P-XYLENE 8.8E.05 0.06+00 0.06+00 8.8E+05 0.06.00 0.06+00 0.0E+00 1.9E-07 3.6E-02

MERCURY 4.6E.02 0.06+00 .OE.0E0 4.6E.02 3.9E-04 0.06.00 3.9E-04 0.06.00 0.0E+00

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 comptound. The SPPPLV has therefore been set to

1.006+06 mg/kg (See volume VI-A).

': El is equal to or exceeds 1.06-01

it the PPLV value indicated is greater than 1.00E+06 the calculations imiply that the contaminant does not pose unacceptable

chronic exposure through~ the exposure pathway considered, even in its pure forms.
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2.7 SITE SPSA-lg: BALANCE OF SPSA-1 (formerly Site 1-13/2-18: South Plants
Manufacturing Complex/Shell Chemical Company Spill Sites; EBASCO, 1988y/RIC
88286R07; Army Spill Sites/South Plants Manufacturing Complex; EBASCO,
1988aa/RIC 88286R10; South Plants Regional Study Area/South Plants Manufacturing
Complex; EBASCO, 1988z/RIC 88306R01; Section 1-Uncontaminated Area; EBASCO,
1987o/RIC 87127R06; Section 1-Nonsource Area; EBASCO, 1988x/RIC 87127R06A;
Site 1-5: Lime Pits; EBASCO, 1987a/RIC 87006R15 and EBASCO, 1988d/RIC
87006R15A; Site 1-3: Mounded Material; EBASCO, 1988b/RIC 88046R04A)

2.7.1 Site-Specific Considerations

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

Site SPSA-lg. Borings D201, S101, U101, and U201 from the Shell Spill sites; 1 (SPRS),

32 (SPRS), 33 (SPRS), 39 (SPRS), 42 (SPRS) through 46 (SPRS), and 49 (SPRS) from the

South Plants Regional Study; 1 (SPRS), 36, 37, and 50 from the Army Spill sites; 13 from

Section 1-Uncontaminated Area; and 9 from Site 1-5 were included in this exposure

assessment, consistent with the South Plants SAR. The historical search conducted under

the contaminant assessment revealed that numerous spills and leaks of various chemicals

were suspected to have occurred at Site SPSA-lg (EBASCO, 1988y/RIC 88286R07). Some

of these chemicals were detected in the soil during the Phase I and Phase II investigations

(EBASCO, 1988y/RIC 88286R07; EBASCO, 1988aa/RIC 88286R10; EBASCO, 1988z/RIC

88306R01; EBASCO, 1987o/RIC 87127R06; EBASCO, 1988m/RIC 87127R06A; EBASCO,

1987a/RIC 87006R15; and EBASCO, 1988d/RIC 87006R15A).

2.7.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-lg are shown in Figure SPSA-lg-1. The following contaminants were not included

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

Phase II investigations: Fluoranthene, occurring in Boring 42 (SPRS) (0-1 ft) and 32

(SPRS) (0-1 ft); pyrene, occurring in Borings 42 (SPRS) (0-1 ft) and 32 (SPRS) (0-1 ft);

4-hydroxy-4-methyl-2-pentanone, occurring in Boring U201 (4-5 and 9-10 ft); and

1,1,2,2-tetrachloroethane, occurring in Boring S101 (4-5 ft). Although not shown in this

figure, these nontarget compounds were included in the South Plants SAR and in this

exposure assessment because they passed through the screening process performed in the

RMA Chemical Index (EBASCO, 1988c/RIC 88357R01).
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Table SPSA-lg-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). Table SPSA-lg-2 summarizes the maximum

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

interval, and depth to groundwater.

2.7.3 'Site Exposure Summary

Tables SPSA-lg-3 through SPSA-lg-7 present Draft PPLVs, EIs, and VEIs for each site

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

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

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

critical exposure pathway identified.

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

Aldrin Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Dir/lnd Dir/lnd
Arsenic Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct Direct
Cadmium .... Direct -- Direct
Lead .... Direct Direct Direct
Benzene ...... Indirect Dir/Ind
Chloroform ...... Indirect Indirect
Methylisobutyl ketone ...... Indirect --

1,1,2,2-Tetrachloroethane ...... Indirect Indirect
Methylene chloride ...... Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.
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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 SPSA-lg is designated as a Priority I site, based on the most sensitive exposed

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• Benzene (enclosed)

"° Carbon tetrachloride (open, enclosed)

"• Chloroform (enclosed)

"* Dibromochloropropane (enclosed)

"* l,l-Dichloroethylene (enclosed)

"* Hexachlorocyclopentadiene (enclosed)

"* Methylene chloride (enclosed)

"• Tetrachloroethylene (enclosed)

"• 1,1,2-Trichloroethane (enclosed)

"* Trichloroethylene (enclosed)
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TABLE SPSA-lg-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-lg

AVERAGE SITE DEPTH TO GROUNDWATER: 16 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 28 01511 12/22/87

1,1,2-TRICHLOROETHANE 130 01061 01/3/89

1,1-DICHLOROETHYLENE 39 01061 01/3/89

1,1-DICHLOROETHANE 8.3 01061 01/3/89

1,2-DICHLOROETHYLENE 3.7 01012 01/29/88

M-XYLENE 2.1 01061 01/3/89

ALDRIN 0.73 01511 01/10/89

BICYCLOHEPTADIENE 2200 01527 04/18/88

BENZENE 3300 01061 01/3/89

CARBON TETRACHLORIDE 1500 01061 01/3/89

METHYLENE CHLORIDE GT 200 01061 01/3/89

CHLOROFORM 45000 01061 01/3/89

HEXACHLOROCYCLOPENTADIENE 460 01061 01/3/89

CHLOROBENZENE 640 01061 01/3/89

CHLORDANE 11 01061 01/3/89

CHLOROPHENYLMETHYL SULFOXIDE 52 01020 01/5/89

CHLOROPHENYLMETHYL SULFONE 25 01020 01/5/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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I.
TABLE SPSA-lg-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-lg

AVERAGE SITE DEPTH TO GROUNDWATER: 16 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

DIBROMOCHLOROPROPANE 2300 01061 01/3/89

DIISOPROPYLMETHYL PHOSPHONATE 94 01020 01/5/89

DITHIANE 140 01020 01/5/89

DIELDRIN 15 01007 01/26/89

DIMETHYLMETHYL PHOSPHONATE 6.0 01061 01/3/89

ENDRIN 9.4 01007 01/26/89

ETHYLBENZENE 6.5 01061 01/3/89

ISODRIN 0.29 01061 01/3/89

TOLUENE 300 01511 01/10/89

MALATHION 0.59 01020 01/5/89

1,4-OXATHIANE 6.1 01061 01/3/89

PPDDE 0.074 01061 01/3/89

PPDDT 0.42 01510 12/16/88

SUPONA 2.1 01061 01/3/89

TETRACHLOROETHYLENE 1300 01501 03/21/88

TRICHLOROETHYLENE 710 01061 01/3/89

0,P-XYLENE 17 01061 01/3/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA- Ilg-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIkECT INDIRECT CUMIULATIVE DIRECT INDIRECT .UMIULATIVE VEI

CONTAMqINANT PPLV PPLV PPLV El El El OPH

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

ALDRIN 1.5E+00 4.9E+04 1.5E.OO 2.01-01* 6.ZE-06 2.01-01' 3.9E-06

3INZENE 8.61.02 2.6E+03 6.5E+02 9.3E-03 3.01-03 1.2E-02 2.21-02

BICYCLOREPTADIENE 3.2E405 4.01.05 1.81+05 0.01+00 2.SE-06 2.5E-06 1.21-04

CARBON TETRACHLORIDE 2.01+02 0.01+00 2.01.02 0.01+00 0.01.00 0.01+00 1.7E-01

CHLORDANE 2.01+01 0.01+00 2.01+01 0.01+00 0.01+00 0.01.00 2.7E-06

CHLOROSINZENE 1.61.05 0.01+00 1.6E+05 0.01.00 0.01.00 0.01+00 3.61-05

CHLOROFORM 4.01.03 2.3E+03 1.5E+03 2.5E-04 8.6E-04 1.1E-03 4.4E-02

CHLOROPMENYLMETHYL SULFOHE 1.6E+05 0.01+00 1.61+05 0.01+00 0.01+00 0.01+00 6.7E-10

CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 0.01+00 1.6E+05 0.01+00 0.OE.O0O0.01+00 2.7E-09

PPDDE 7.4E+01 O.OE+O0 7.4E+01 0.01+00 0.01+00 0.01+00 3.7E-08

PPDOT 7.4E+01 O.0E+00 7.4E+01 O.OE.00 0.01+00 0.01+00 1.5E-06

DISICIIOCHLOROPROPARE 1.81.01 0.OE+0O 1.81.01 0.01+00 0.01+00 0.01+00 3.11-02

1, 1-D I CILOROETIIAVE 2.81+02 0.01+00 2.81.02 0.01+00 0.01.00 0.01+00 1.5E-08

1.1-DICHLOROETHYLENE 4.3E+01 0.01+00 4.3E.01 0.01+00 0.01+00 0.01+00 5.8E-02

1,2-DICHLOROETHYLENE 1.7E+05 0.OE.00 1.7E+05 0.OE+00 0.01+00 0.01+00 0.01.00

DIELDRIN 1.6E+00 1.01.06 1.6E+00 1.31+01* 9.01-04a 1.31*01' 0.01.00

DIISOPROPYLMETHYL PHOSPHONdATE 6.6E+05 0.01+00 6.6E+05 .0OE+0O 0.01+00 0.01.00 1.4E-08

DINETNYNETNYL PHOSPHONATE 1.5E+05 0.OE+0O 1.5E+05 0.OE+00 0.01+00 0.01+00 0.01+00

DITHIANE 8.3E+04 0.01+00 8.3E+04 0.OE+00 0.01+00 0.01+00 0.01+00

ENDRIN 2.51.03 1.01+06 2.51+03 8.11-04 1.11-07a 8.1E-04 0.01+00

ETHYLBENZENE 8.3E+05 0.01+00 8.31+05 0.01+00 0.01.00 0.01+00 3.01-08

NEXACHLOROCYCLOPENTADIENE 1.7E+04 0.01.00 1.7E+04 0.01+00 0.01.00 0.01+00 2.6E-02

ISODRIN 5.81.02 3.5E+06 5.8E+02 6.9E-03 1.11-06 6.9E-03 6.4E-08

MALATHION 1.71.05 0.01+00 1.7E+05 0.01.00 0.01+00 0.01+00 1.81-13

METHYLISOSUTYL KETONE 4.11+05 2.7E+05 1.6E+05 7.3E-05 1.1E-04 1.81-04 0.01+00

PETHYLENE CHLORIDE 3.3E+03 3.6E+03 1.7E+03 3.11-04 2.8E-04 5.81-04 2.6E-04

1,4-OXATHIANE 2.5E.05 0.01+00 2.51+05 0.01+00 0.01+00 0.01+00 0.01+00

SUPOHA 1.21+03 0.01+00 1.21+03 0.01+00 0.01.00 0.01+00 4.81-13

1,1,2,2-TETRACHLOROETHANE 1.3E.02 3.3E.02 9.2E+01 3.9E-03 1.51-03 5.41-03 0.01.00

TETRACHLORCIETHYLENE 5.1E.02 2.6E+04 5.01.02 0.01+00 1.5E-05 1.5E-05 3.7-03

TOLUENE 2.51.06 0.01+00 2.51+06 0.01+00 0.01+00 0.01.00 3.01-07

1,1,1-TRICHLOROETKAME 7.51+05 0.01+00 7.5E+05 0.01+00 0.01+00 0.01+00 1.11-07

1.1,2-TRICNLONOETHANE 4.3E+02 0.01.00 4.31+02 0.01+00 0.01+00 0.01+00 3.3E-04

TRICHLOROETHYLENE 2.31+03 0.01+00 2.3E+03 0.01+00 0.01+00 0.01+00 4.11-03

M-XYLENE 1.4E+07 0.01.00 1.4E+07 0.01+00 0.01+00 0.01.00 1.31-08

0,P-XYLENE 1.4E+07 0.01.00 1.4E+07 0.01.00 0.01+00 0.01+00 1.1E-07

ARSENIC 2.2E+01 0.01.00 2.2E+01 2.31.00' 0.01+00 2.38+00' 0.01+00

CADMIUMI 4.5E.02 0.01.00O 4.51.02 2.9E-02 0.01+00 2.9E-02 0.01+00

CHRONIIM 6.9E+01 0.01.00 6.9E+01 5.01+01' 0.01.00 5.01.01' 0.01+00

COPPER 4.21+05 0.01+00 4.21.05 1.11-03 0.01+00 1.11-03 0.01+00

LEAD 1.51+04 0.01.00 1.51.04 7.1E-02 0.01+00 7.11-02 0.01+00

MERCURY 3.3E+03 0.01.00 3.3E*03 1.815-03 0.01+00 1.81-03 0.01+00

ZINC 2.01.06 0.01+00 2.01+06 1.11-04 0.01+00 1.11-04 0.01.00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See voliume VI-A).

:El is eqlual to or exceeds 1.01-01

If the PPLV Value indicated is greater than 1.001+06 the calculations Imply that the contaminant

does not pose unracceptable chronic exposure through the exposure pathway considered, evenr in its pure form.
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SPSA-1lg-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CJI9JLATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPui

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

ALDRIN 1.SE+00 4.9E+04 1.5E+00 2.OE-01* 6.2E-06 2.OE-O1* 3.9E-06
BENZENE 8.6E+02 2.6E#03 6.5E.02 9.3E-03 3.01-03 1.2E-02 2.2E-02
BICYCLOIIEPTADIENE 3.2E.05 4.01+05 1.8E+05 0.01+00 2.5E-06 2.5E-06 1.2E-04
CARBON TETRACHLORIDE 2.0E+02 0.01400 2.01.02 0.01.00 0.01.00 0.0E+00 1.7E-01
CHLORDA*IE 2.01.01 0.01400 2.01.01 0.01.00 0.01.00 0.0E.00 2.71-06
CNLORMUNZENE 1.6E+05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 3.6E-05
CHLOROFORM 4.OE+03 2.3E+03 1.51.03 2.5E-04 8.61-04 1.11-03 4.4E-02
CHLOROPHNEYLMETHYL SULFONE 1.61+05 0.01.00 1.6E.05 0.01.00 0.01.+00 0.01.00 6.7E-10
CMLOROPHENYLMEYNYL SULFOXIDE 1.6E+05 0.01.00 1.61.05 0.OE.00 0.01.00 0.0E.00 2.71-09
PPOOE 7.4E+01 0.01.00 7.41.01 0.01.00 0.01.00 0.01.00 3.7E-08
PPOOT 7.4E.01 0.01.00 7.4E+01 0.0E400 0.01.00 0.01.00 1.5E-06
DIUROEOCHLOROPROPAedE 1.8E.01 0.01.00 1.8E+01 0.01+00 0.01+00 0.01+00 3.1E-02
1,1-OJCHLOROETNANE 2.8E+02 0.01.00 2.8E.02 0.01.00 0.01.00 0.OE+00 1.5E-08
1,1-DICHLOROETNYLENE 4.3E+01 0.01+00 4.3E+01 0OE.0E0O 0.01.00 0.DE.00 5.8E-02
1,2-DICHLOROETeqYLEpjE 1.71.05 0.OE.00 1.7E.05 0.01+00 0.01.00 0.01.00 0.01+00
DIELDRIN 1.6E+00 1-0E.06 1.61+00 1.3E+01* 9.0E-04a 1.31.01* O.OE+00
DIISOPROPYLMETWYL PHOSPHONATE 6.6E+05 0.01.00 6.6E+05 0.01+00 0.01.00 0.DE+00 1.4E-08
DIMETHYNITHYL PNOSPI4OIATE 1.5E.05 0.01.00 1.5E.05 0.01+00 0.01+00 0.01.00 0.01.00
DITHIANE 8.3E+04 0.01.00 8.3E+04 0.01+00 0.01+00 0.0E.00 0.01.00
ENDRIN 2.SE+03 1.01+06 2.5E+03 8.1E-04 1.11-O7a 8.1E-04 0.OE.00
ETIEYLUINZENE 8.31+05 0.01.00 8.31+05 0.OE.0O 0.01+00 0.01.00 3.01-08
HEXACHLOROCYCLOP1IdTADJENE 1.7E+04 0.01+00 1.7E.04 0.01+00 0.01+00 0.01.00 2,6E-02
ISODRIN 5.81.02 3.5E+06 5.8E+02 6.9E-03 1.11-06 6.9E-03 6.4E-08
MALATHION 1.7E+05 0.01.00 1. 7E.05 0.01+00 0.0E.00 0.01+00 1.8E-13
METHYLISOSUITYL KETONE 4.11.05 2.7E+05 1.6E.05 7.3E-05 1.1E-04 1.81-04 0.01.00
METHYLENE CHLORIDE 3.3E+03 3.61.03 1.71.03 3.11-04 2.81-04 5.81-04 2.61-04
1,4-OXATHIANE 2.5E.05 0.01+00 2.51+05 0.01+00 0.01.00 0.01+00 0.01+00
SUPONA 1.21.03 0.01.00 1.2E+03 0.01+00 0.01.00 0.01+00 4.81-13
1,1,2,2-TETRACHLOROETHANE 1.31+02 3.31+02 9.21+01 3.9E-03 1.51-03 5.4E-03 0.01.00
TETRACHLOROETHYLENE 5.11.02 2.6E+04 5.01.02 0.01.00 1.5E-05 1.5E-05 3.7E-03
TOLUENE 2.51+06 0.01+00 2.5E+06 0.01+00 0.01.00 0.01.00 3.01-07
1,1,1-TRICHLOROETHANE 7.51+05 0.01+00 7.5E+05 0.01+00 0.01+00 0.01+00 1.11-07
1,1,2-TRICHLOROETHAeiE 4.3E*02 0.01.00 4.3E+02 0.01.00 0.01.00 0.01+00 3.31-04
TRICNLOROETHYL~ENE 2.3E+03 0.01+00 2.3E+03 0.01.00 0OE.0E0O 0.0+00 4.11-03
M-XYLENE 1.4E#07 0.01+00 1.4E+07 0.01+00 0.01+00 0.01+00 1.31-08
O.P-XYLENE 1.41.07 0.01.00 1.41.07 0.01.00 0.01.00 0.01+00 1.11-07

ARSENIC 2.21.01 0.01.00 2.2E+01 2.31.00' 0.0E.00 2.31.00' 0.01+00
CADMIUM 4.5E+02 0.01+00 4.51+02 2.9E-02 0.01+00 2.91-02 0.01+00
CHROMIUM 6.91+01 0.01+00 6.91+01 5.01+01' 0.01.00 5.01+01' 0.01.00
COPPER 4.21+05 0.01.00 4.21+05 1.11-03 0.01+00 1.11-03 0.01+00
LEAD 1.5E+04 0.01+00 1.51+04 7.11-02 0.01.00 7.11-02 0.01.00
MERCURY 3.3E+03 0.0E.0O 3.3E+03 1.$E-03 0.01.00 1.11-03 0.01+00
ZINC 2.0E+06 -0.+0.0 2.OE406 1.11-04 0.01.00 1.11-04 0.01+00

a: This contamnant saturates the soil gas and products a vapor flux which is below one-tenth of
the critical flux. The SPPPLV for this contamlinant is considered to be eq~at to pure compound.
The SPPPLV has therefore been set to 1.001+06 mg/kg ($a* volueme VI-A).

: El is emaL to or exceeds 1.01-01

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.
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SPSA-1g-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CIUMULATIVE DIRECT INDIRECT CUhIJLATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 2.1E-01 3.2E+03 2.11-01 1.4E.0O' 9.3E-05 1.41+00' 5.9E-O5
BENZENE 1.2E.02 4.1E+02 9.3E.01 6.7E-02 2.OE-02 8.6E-02 3.3E-01
BICYCLOREPTADIENE 1.4E+05 1.4E.05 7.01.04 0.01.00 701E-06 7.01-06 7.6E-04
CARBON TETRACHLORIDE 2.7E+01 0.0E.00 2.7E+01 0.01.00 0.0E+00 0.01+00 2.6E+00
CHLORDANE 2.7E.00 C.OE+00 2.7E.00 O.OE.00 0.01.00 0.0E+00 4.1E-05
CHLOROBENZENE 6.31.04 G.OE.00 6.81.04 0.01+00 0.01.00 0.01.00 2.3E-04
CHLOROFORM 5.6E.02 3.6E.02 2.2E.02 1.81-03 5.5E-03 7.3E-03 6.7E-01
CHLOROPHENYLMETHYL SULFONE 7.01.04 0.01.00 7.01.04 0.OE00 O0.01.00 0.01.00 4.31-09
CHLOROPHENYLMETNYL SULFOXIDE 7.OE.04 0.01.00 7.01.04 0.0E.00 0.01.00 0.01.00 1.81-08

PPDDE 1.0E+01 0.01.00 1.0E.01 0.0E+00 0.01+00 0.01.00 5.6E-07
PPOOT 1.01+01 0.01.00 1.0E+01 0.01.00 0.01.00 0.01.00 2.31-05
DIBROMOCHL0R0PROPANE 2.51.00 0.01.00 2.5E+00 0.01.00 0.01.00 0.01.00 4.7E-01

1,1-DICHLOROETHANE 3.9E.01 0.01.00 3.9E+01 0.OE.00 0.0E.00 0.01.00 2.2E-07
1,1-DICHLOROETNYLENE 5.9E+00 O.OE+00 5.91.00 0.01.00 0.01.00 0.01.00 8.7E-01

1,2-DICHLOROETHYLENE 7.0E+04 0.0E+00 7.01.04 0.0E+00 0.01+00 0.01.00 0.OE.00
DIELDRIN 2.2E-01 1.OE+06 2.2E-01 9.2E.01' 1.4E-02a 9.21.01* 0.01.00
DIISOPROPYLMETHYL PHOSPHONATE 2.8E+05 0.01.00 2.8E+05 0.OE+00 0.01+00 0.01+00 9.2E-08
D114ETHYMETHYL PHOSPHONATE 6.3E+04 0.01+00 6.31+04 0.01+00 0.OE+00 0.01.00 0.01.00
DITHIANE 3.5E+04 0.01+00 3.5E+04 0.01.00 0.01.00 0.0E.00 (,.0E+D0
ENDRIN 1.1E+03 1.OE*06 1.11.03 1.9E-03 7.21-07a 1.9E-03 0.01.00
ETHYLBENZENE 3.5E+05 0.01+00 3.5E.05 0.OE+00 O.OE.00 0.01.00 1.9E-07

HEXACHLOROCYCLOPENTADIENE 5.7E+03 0.01+00 5.7E.03 0.OE+00 0.01+00 0.01.00 1.7E-01

ISODRIN 2.5E+02 5.4E+05 2.51.02 1.6E-02 7.3E-06 1.6E-02 4.11-07

MALA7HION 7.01.04 0.OE+00 7.01.04 0.OE.00 0.01+00 0.01+00 1.11-12
METHYLISOBUTYL KETONE 1.71+05 9.9E+04 6.3E+04 1.71-04 3.01-04 4.8E-04 0.OE+00

METNYLENE CHLORIDE 4.5E+02 5.6E+02 2.5E+02 2.2E-03 1.81-03 4.OE-03 4.OE-03
1,4-OXATHIANE 1.1E+05 0.OE*00 1.11.05 O.OE+00 0.01+00 0.01+00 0.01.00
SUPONA 5.3E-02 0.01.00 5.3E+02 0.0E+00 0.01+00 0.01.00 3.11-12
1,1,Z,2-TETRACHLOROETHANE 1.8E-01 2.91+01 1.1E+01 2.BE-02 1.7E-02 4.6E-02 0.01.00

TETRACHLOROETHYLENE 7.11+01 4.01+03 7.01.01 0.01.00 1.01-04 1.01-04 5.6E-02
TOLUENE 1.1E+06 0.OE.00 1.11+06 0.01+00 0.01+00 0.01+00 1.9E-06

1,1,1-TRICHLOROETHANE 3.21+05 0.01.00 3.21.05 0.01.00 0.01+00 0.01+00 7.11-07

1,1,2-TRICHLOROETHANE 6.01+01 0.01.00 6.01+01 0.01+00 0.01+00 0.01.00 5.01-03

TRICHLOROETHYLENE 3.2E+02 0.01+00 3.2E+02 0.01+00 0.01+00 0.01+00 6.2E-02

M-XYLENE 5.8E*06 0.OE*0O 5.81.06 0.01.00 0.01.00 0.01+00 8.3E-08

O,P-XYLENE 5.8E+06 0.01+00 5.81.06 0.01.00 0.01.00 0.01+00 7.01-07

ARSENIC 3.9E+00 0.01+00 3.91+00 1.3E.01* 0.01+00 1.31+01' 0.01.00

CADMIUM4 5.81.01 0.01.00 5.BE+01 2.31-01' 0.01.00 2.3E-01' 0.01+00

CHROMIUM4 8.81.00 0.01+00 8.81.00 4.01.02' 0.01.00) 4.01+02* 0.01.00

COPPER 2.5E+05 0.01+00 2.51+05 1.9E-03 0.01+00 1.9E-03 0.01.00

LEAD 9.2E.03 0.01+00 9.2E+03 1.21-01' 0.01+00 1.21-01' 0.01+00

MRUY2.0f+03 0.01+00 2.01+03 3.OE-03 0.01+00 3.01-03 0.01.00
ZINC 1.11+06 0.01.00 1.11+06 2.01-04 0.01+00 2.01-04 0.01.00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of
the crittics( flux. The SPPPLV for this contaminant Is considered to be equal to pure compound.
The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume Vt-A).

': El is equal to or exceeds 1.01-01

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

does not pose unacceptabte chrontc exposure through the exposure pathway considered, even in its pure form.
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SPSA- 1g-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CLUNJLATIVE DIRECT INDIRECT CUMUJLATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9E+00 1.31.02 1.9E+00 1.61-01* 2.4E-03 1.6E-01' 5.2E-03
BENZENE 1.1E+03 2.3E.00 2.3E+00 7-3E-03 3.5E+00* 3.51.00' 2.9E+01
*ICYCLOHEPTADIENE 1.8E+05 1.9E+02 1.9E.02 0.01.00 5.4E-03 5.4E-03 4.7E-01
CARBON TETRACHLORIDE 2-5E+02 0.0E+00 2.5E+02 0.01+00 0.01.00 O.0Et00 2.3E.02
CHLORDANE 2.5E+01 0.01.00 2.5E.01 0.01.00 0.01.00 0.01.00 3.61-03
CHLOROUINZENE 8.1. E04 0.01.00 8.8E.04 0.0E+00 0.0E+00 0.0E+00 1.4E-01
CHLOROFORM 5.1E.03 2.01.00 2.0E.00 2.01-04 9.91.01* 9.9E-01- 5.91+01
CNLORCPHINYUIETHYL SLILFONE 9.1E.04 0.01+00J 9.1E.04 0.01.00 0.01.+00 0.01.00 2.7E-06
CHLOROPH1NYIJIETHYL SULFOXIDE 9.11.04 0.01.00 9.1E+04 0.01+00 0.01.00 0.01.00 1.11-05
PPDOE 9.31E.01 0.01.00 9.3E.01 0.01.00 0.01.00 0. 01.00 5.01-05
PPOOT 9.3E.01 0.01.00 9.31.01 0.0E.00 0.01.00 0.01.00 2.01-03
OIBRW4OCHLOROPROPANE 2.3E+01 0.01.00 2.3E.01 0.01.00 0.01.00 0.01.00 4.21.01
1.1-DICNLOROETI4ANE 3.6E+02 0.01.00 3.6E.02 0.01.00 0.01.00 0.01.00 2.01-05
1,1-DICHLOROETI4YLENE 5.4E+01 0.01.'00 5.4E+01 O0.0+00 0.01.00 O.OE+00 7.71.01
1.2-DICHLOROETHYLENE 9.2E.04 0.01.00 9.2E.04 0.01+00 0.01.00 0.OE+00 0.01.00
DIELORIN 2.01.00 5.8E.01 1.91.00 1.01.01' 3.51-01' 1.OE01.01 0.0100
DIISOPROPYLMETHYL PHOSPNONATE 3.71.05 0.01.00 3.71.05 0.01.00 0.01+00 0.01.00 5.7E-05
DIMETHYMETHYL PHOSPHONATE 8. 2E.04 0.01.00 8.2E.04 0.01.00 0.OE+00 0.01.00 0.OE+00
DITHIANE 4.6E.04 0.01+00 4.6E.04 0.01.00 O0.0100 0.01.00 0.01.00
ENDRIN 1.4E.03 1.0E+06 2.4E.02 1.5E-03 7.GE-03a 8.4E-03 0.01.00
ETNYLUEHZENE 4.6E.05 0.01.00 4.6E.05 0.01.00 0.01.00 0.01+00 1.2E-04
N M CHLOROCYCLOPENTADIENE 5.5E.03 0.01+00 5.5E+03 0.01+00 0.0E.00 0.0E.00 1.0E.02
ISODRIN 3.2E.02 6.7E.01 5.5E.01 1.2E-02 6.01-02 7.21-02 2.5E-04

M4ALATHION 9.21.04 0.01.00 9.--.+04 0.01+00 0.01+00 0.0E.00 7.1E-10
METHYLISOUIUTYL KETONdE 2.2E.05 1.6E+02 1.6E+02 1.3E-04 1.91-01' 1.9E-01' 0.01+00
METHYLENE CHLORIDE 4.1E+03 3.11+00 3.1E.00 2.4E-04 3.21-01' 3.2E-01' 3.5E-01
1,4-OXATHIANE 1.4E+05 0.01.00 1.4E+05 0.01.00 0.OE+00 0.0E+00 0.01.00
SUPOSIA 6.9E+02 0.0E.00 6.9E+02 0.01+00 0.01+00 0.0E400 1.9E-09
1,1,2,2-TETRACHI.OROETNANE 1.61+02 3.7E+00 3.6E.00 3.11-03 1.3E-01' 1.4E-01' 0.01.00
TETRACHLOROETHYLENE 6.5E+02 2.21.01 2.2E+01 0.01+00 1.8E-02 1.81-02 4.9E+00
TOLUENE 1.41.06 0.01.00 1.4E.06 0.01+00 0.01+00 0.OE+00 1.2E-03
1,1,1-TRICHL0ROITHANE 4.2E+05 0.01.00 4.2E+05 0.01+00 0.01+00 0.01+00 4.4E-04
1,1.2-TRICHLoRoTHANE 5.5E+02 0.01+00 5.5E+02 0.01.00 0.01+00 0.01+00 4.4E-01
TNICHLOROETHYLENE 2.9E+03 0.01.+00 2.9E+03 0.01+00 0.0E+00 0.0E+00 5.4E.00
M-XYLENE 7.01+06 0.01+00 7.01+06 0.01.00 0.0E.00 0.0E.00 5.11-05
0,P-XYLENE 7.01+06 0.01+00 7.01+06 0.0E+00 0.01+00 0.01.00 4.3E-04

ARSENIC 2.0E+01 0.01.00 2.01.01 2.51.00' 0.01E+00) 2.51.00' 0.01+00
CADMIUM ~ 3.6E+02 0.01.00 3.6E.02 3.6E-02 0.01+00 3.6E-02 0.01+00
CHROMIUM 5.5E+01 0.01+00 5.5E.01 6.4E+01* 0.0E+00 6.41.01' 0.01.00
COPPER 1.81.05 0.01.00 1.8E.05 2.6E-03 0.01.00 2.6E-03 0.01+00
LEAD 6.5E+03 0.01.00 6.5E*03 1.71-01' 0.01.00 1.7E-01' 0.01.00
MERCURY 1.4E.03 0.01.00 1.4E+03 4.3E-03 0.01+00 4.3E-03 0.01+00
ZINC 7.81.05 0.0E+00 7.81.05 2.7E-04 0.0E+00 2.71-04 0.01.00

a : This contaminant saturates the soil gas and produces a vapor flux which is below~ one-ttnth of
the critical flux. The SPPPLV for this contaminant Is considered to be equal to pure compound.
The IWPPLV has therefore been set to 1.00E+06 mg/kg (See volume Vt-A).

9: El is e9"a to or exceeds 1.01-01

If the PPLV value indicated is greater then 1.00E+06 the catculations imply that the Contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-1g-7

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)

ALORIN 1.2E-01 6.5E+03 4.2E+01 1.2E-01 2.6E.00* 7.2E-03 2.6E.00* 3.OE-05 1.6E-02

BENZENE 6.7E+01 3.5E.02 2.3E+00 2.2E+00 1.2E-01* 3.5E.O0* 3.61.00' 1.6E-01 8.7E.01

BICYCLONEPTADIENE 3.3E.04 5.3E+04 5.6E.02 5.4E+02 0.01.00 1.81-03 1.81E-03 8.8E-04 4.7E-01
CARSON TETRACHLORIDE 1.5E+01 0.01.00 0.01.00 1.5E+01 0.01.00 0.01.00 0OE.00+ 1.31.00 6.81.02

CHLORDANE 1.5E+00O0.01.00 0.01.00 1.5E.0O 0.OE.O0 O.OE.OO 0.01.00 2.01-05 1.11-02

CHLOROSENZENE 1.5E+04 0.01.00 0.DE.OO 1.5E+04 O.OE.00 O.OE.OO 0.01+00 2.7E-04 1.4E-01

CHLOROFORM 3.11.02 3.1E.02 2.OE+0O 2.OE.OO 3.2E-03 1.01.000 1.01.000 3.3E-01 1.8E+02

CHLOROPHENYLMETHYL SULFONE 1.7E.04 0.01.00 0.01.00 1.7E+04. 0.OE.OO O.OE.0O 0.01.00 5.01-09 2.7E-06

CHLOROPHENYLMETHYL SULFOXIDE 1.7E+04 0.01+00 0.01.00 1.7E+04 O.OE.0O 0.01.00 O.OE*OO 2.01-08 1.1E-05

PPDDE 5.7E+00 0.01.00 O.OE+OO 5.7E+00 O.OE.OO 0.OE.OO 0.01.00 2.8E-07 1.5E-04

PPODT 5.7E.00 O.0E.0O 0.01+00 5.71+00 O.OE+O0 0.01.00 0.01.00 1.11-05 6.1E-03

DIBRONOCHLOROPROPANE 1.4E+00 O.OE+00 0.01.00 1. 4E+00 O.OE'0O 0.OE+OO O.OE+O0 2.4E-01 1.2E+02

1.1-DICHLOROETHANE 2.3E+01 0.01.00 0.01+00 2.3E+01 0.01.00 O.OEe-0O O.OE'OO 1.1E-07 5.9E-05

1,1-DICHLOROETHYLENE 3.2E+00 0.01.00 0.01.00 3.2E+00 O.OE.OO O.OE.O0 0.OE+OO 4.3E-01 2.3E'-02

1,2-DICHLOROETHYLENE 1.7E+04. 0.01+00 O.OE.OO 1.7E+04 0.01.00 O.OE.OO O.OE.OO 0.01.00 0.01.00

DIELDRIN 1.2E-01 3.01.03 1.9E.01 1.2E-01 1.6E.02* 1.01.000 1.6E.02* O.OE.O0O0.01.00

OIISOPROPYLMETHYL PHOSPHONA7E 6.81.04 0.01+00 O.OE+O0 6.8E+04 0.01+00 O.OE.0O O.OE+O0 1.IE-07 5.7E-05

DIMETHYMETHYL PHOSPHONATE 1.5E+04 O.OE.00 0.01.00 1.5Ee-04 0.OE.0O 0.01.00 0.01+00 0.01+00 0.OE.0O

DITHIANE 8.5E+03 O.OE.0O 0.01.00 8.5E+03 0.OE+OO 0.01.00 0.01.00 0.OE.OO 0.01.00

ENDRIN 2.5E.02 1.01.06 1.01.06 2.OE.O2 7.9E-03 2.3E-03a 1.01-02 0.OE.O0O0.01.00
'-4YLBENZENE 8.5E+04 0.01.00 0.01.00 8.5E+04 0.OE.O 0.01.00 0.01.00 2.2E-07 1.2E-04

CHLOROCYCLOPENTADIENE 3.8E+02 O.OE.0 0.0E.00 3.8E+02 0.01.00 0.01.00 0.OE+00 2.01-01 1.OE.O2

ISODRIN 5.9E+01 4.7E.05 2.01.02 4.6E+01 6.81-02 2.01-02 8.7E-02 4.8E-07 2.5E-04

MALATHION 1.7E+04 O.OE.OO O.OE.OO 1.7E+04 0.01+00 0.OE.OO 0.01.00 1.3E-12 7.1E-10

METHYL ISOBUTYI. KETONE 4.01*04 3.6E+04 4.8E.02 4.7E+02 7.5E-04 6.3E-02 6.4E-02 O.OE.OO 0.01.00

METHYLENE CHLORIDE 2.5E+02 4.8E+02 3.11+00 3.11.00 4.01-03 3.2E-01* 3.3E-O1* 2.01-03 1.11+00

1,4-OXATHIANE 2.5E+04 0.01.00 0.0E.O0 2.5E+04 O.OE.00 O.OE.0O 0.01.00 0.01.00 0.01.00

SUPONA 1.3E+02 O.OE.OO O.OE+OO 1.3E.02 0.01.00 0.01+00 0.01.00 3.6E-12 1.9E-09

1.1,2,2-TETRACHLORCETHANE 9.9E+00 4.5E+01 3.7E+00 2.6E+00 5.1E-02 1.5E-O1* 2.01-01* 0.01.00 0.OE.0O

TETRACHLOROETHYLENE 4.1E+01 3.5E+03 2.2E.01 1.4E+01 0.01.00 1.8E-02 1.8E-02 2.5E-02 1.5E+01

TOLUENE 2.6E+05 0.01.00 0.01.00 2.6E+05 0.01.00 0.01.00 0.01.00 2.3E-06 1.2E-03

1,1,1-TRICHLOROETHANE 7.8E+04 0.01.00 0.OE.0O 7.8E+04 0.01.00 0.01.00 O.OE+00 8.2E-07 4.4E-04

1,1,2-TRICHLOROETHANE 3.4E+01 0.01.00 O.OE.OO 3.4E+01 0.01+00 O.OE.0O 0.01.00 2.5E-03 1.3E.00

TRICHLOROETHYLENE 1.8E+02 0.01.00 0.01.00 1.8E+02 0.01.00 0.01+00 0.01.00 3.1E-02 1.6E-01

M-XYLENE 8.8E+05 0.01.00 O.OE.OO 8.8E+05 0.01.00 0.0E4-0O 0.01+00 9.6E-08 5.1E-05

O,P-XYLENE 8.81.05 O.OE.0O 0.01.00 8.8E+05 0.0E+00 0.OE.0O 0.01+00 8.1E-07 4.3E-04

ARSENIC 1.6E+00 0.01.00 0.01.00 1.6E+00 3.1E.O1* 0.OEi-0O 3.1E.01' 0.01.00 0.01.00

CADMIUM 7.61.00 0.01.00 0.01.00 7.6E+00 1.71.00* 0.01.00 1.71.00' 0.OE.00 0.01.00

CHROMIUM 1.1E.0O 0.01.00 0.01.00 1.IE.0O 3.11.03' 0.01.00 3.11.03* 0.01.00 0.01.00

COPPER 5.7E.04 0.01.00 0.01.00 5.TE+04 8.11-03 0.01.00 8.1E-03 0.01.00 0.01.00

LEAD 2.2E#03 .0.E+OO 0.01.00 2.2Ee-03 5.01-01* 0.OE.00 5.01-01* 0.OE+0OO0.01.00

MERCURY 4.6E+02 0.01.00 0.01.00 4.6E+02 1.3E-02 0.01.00 1.3E-02 0.01.00 0.DE.0O

ZINC 1.4E+05 0.01.00 0.01.00 1.4E+05 1.5E-03 0.01.00 1.5E-03 0.OE.00 0.01.00

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. The SPPPLV has therefore been set to
1.00E.O6 mg/kg (See volume VI-A).

': El Is equal to or exceeds 1.0l!-01
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2.8 SITE SPSA-2a: SOUTH TANK FARM AREA (formerly Site 1-10: South Tank
Farm; EBASCO, 1987c/RIC 87127R01 and EBASCO, 1988f/RIC 87127R01A)

2.8.1 Site-Specific Considerations

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

Site SPSA-2a. Borings I through 29, 29B, 30 through 35 and 35B, were included in this

exposure assessment, consistent with the South Plants SAR. The historical search

conducted under the contamination assessment revealed that bicycloheptadiene, and

dibromochloropropane were stored and spilled in Site SPSA-2a (EBASCO, 1987c/RIC

87127R01). These chemicals were not detected in soil during the Phase I and Phase II

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

contaminant list were suspected to be present in Site SPSA-2a (EBASCO, 1987c/RIC

87127R01).

2.8.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-2a are shown in Figure SPSA-2a-1. 1,1,2,2-Tetrachloroethane, occurring in

Boring 12 (0-1 ft) was not included in this figure since it was not considered a target

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

this chemical was included in the South Plants SAR and in this exposure assessment

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

(EBASCO, 1988c/RIC 88357R01).

Table SPSA-2a-l summarizes the maximum concentrations of contaminants measured in

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

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

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

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

assumed to be negligible (see Volume VI-A). Table SPSA-2a-2 summarizes the maximum

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

interval, and depth to groundwater.
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2.8.3 Site Exposure Summary

Tables SPSA-2a-3 through SPSA-2a-7 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. The depth to groundwater below Site SPSA-2a is less

than 10 ft, therefore, the enclosed space vapor inhalation exposure pathway is not included

in the calculation of the cumulative quantities.

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

Aldrin Direct Direct Direct -- Direct
Dieldrin Direct Direct Direct Direct Direct
Dicyclopentadiene .... Indirect -- Dir//nd
Methylene chloride .... Dir/Ind -- Dir/nd
Benzene ........ Direct
Chlordane ........ Direct
1,1,2,2-Tetrachloroethane ........ Direct

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

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

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

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

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

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

inhalation as indicated by a VEI value greater than 1:

Benzene (open)
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TABLE SPSA-2a-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 5 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

ATRAZINE 220 01529 02/18/88

BENZENE 1000000 01534 02/23/88

CHLOROPHENYLMETHYL SULFONE 20 01564 04/28/88

DICYCLOPENTADIENE 230 01564 04/28/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RHA Database, July 19, 1990
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SPSA-28-3

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)

ALDRIN 1.5E+00 7.1E.04 1.$E+00 1.16-01* 2.2E-06 1.16-01* 0.06.00

ATRAZINE 4.16.04 0.0E4'00 4.1E+04 0.06+00 O.OE00 O0.06+00 1.16-11

BENZENE 8.6E+02 9.7E+03 7.9E+02 B.1E-03 7.2E-04 8.86-03 1.4E+01

CHLORDANE 2.OE.01 7.7E+06 2.06+01 1.2E-02 3.06-08 1.2E-02 0.06+00

CHLOROPNENYLMETHYL SULFONE 1.6E.05 0.06.00 1.6E+05 0.OE+00O0.OE.00 O.OE.0O 1.26-09

PPDDE 7.4E+01 4.3E+06 7.4E+01 6.5E-04 1.16-08 6.5E-04 O.OE+OO

PPVDT 7.4E.01 9.16.06 7.4E.01 3.8E-03 3.16-08 3.86-03 0.06.00
DICYCLOPENTADIENE 5.4E6+04 1.06+06 3.9E+03 5.5E-03 7.26-O2a 7.71-02 O.OEO00
DIELDRIN 1.6E+00 1.06.06 1.6E+00 1.36+01' 6.1-040 1.3E+01* 0.06.00
ENDRIN 2.5E+03 2.6E+07 2.5E+03 1.16-04 1.16-08 1.16-01. 0.0600

NEXACHLOROCYCLOPENTADIENE 1.7E+04 2.2E+03 1.9E+03 1.8E-07 1.36-06 1.56-06 O.OE.0O
ISODRIN 5.8E+02 5.2E+06 5.8E+02 3.5E-05 3.9E-09 3.5E-05 0.OE+00

METHYLENE CHLORIDE 3.36+03 4.5E+03 1.9E+03 2.7E-02 2.06-02 4.7E-02 0.OE.00

1,1,2,2-TETRACHLOROETHANE 1.3E+02 1.36+03 1.26.02 1.1E-02 1.16-03 1.2E-02 0.06+00

1,1,1-TRICHLOROETHANE 7.5E+05 8.2E.06 6.8E+05 8.76-06 7.9E-07 9.56-06 0.06+00

COPPER 4.2E+05 0.06+00 4.2E+05 1.2E-04 0.06+00 1.2E-04 0.06.00

MERCURY 3.36+03 0.06+00 3.36+03 6.06-05 0.06+00 6.06-05 0.06+00

ZINC 2.06+06 0.OE+00 2.06.06 5.5E-05 0.06+00 5.5E-05 0.06+00

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

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

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See voluame VI-A).

':El is equal to or exceeds 1.06-01

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

does not pose unacceptable chronic exposure through the exposure pathway considcred, even in its pure form.
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SPSA-2a-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El - El OPN

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

ALDRIN 1.5E+00 7.1E.04 1.5E+00 1.11-01* 2.2E-06 1.1E-01* 0.01+00

ATRAZINE 4.11+04 0.01+00 4.11.04 0..0E00 0.OE00 O .OE.00 1.11-11

BENZENE 8.6E+02 9.7E.03 7.9E+02 8.1E-03 7.2E-04 8.81-03 1.4E.01

CHLORDANE 2.OE.01 7.7E+06 2.OE.01 1.2E-02 3.01-08 1.2E-02 0.01+00

CNLOROPHENYLNETHYL SULFONE 1.6E.05 0.01+00 1.6E+05 0.OE.0 .100 O.OE+0 .0E+O 1.2E-09

PPOOE 7.4E+01 4.3E+06 7.4E.01 6.5E-04 1.11-05 6.5E-04 O.OE+OO

PPDDT 7.4E.01 9.11.06 7.4E+01 3.BE-03 3.1E-08 3.81-03 0.01+00

DICYCLOPENTADIENE 5.4E+04 1.0E+06 3.9jE03 5.5E-03 7.2E-02& 7.71-02 0.OE.O

DIELDRIN 1.61+00 1.01+06 1.6E+00 1.3E.O1* 6.1E-04a 1.3E+O1* 0.OE+0O

ENDRIN 2.5E+03 2.6E.07 2.5E+03 1.1E-04 1.1E-08 1.11-04 0.01+00

IIEXACHLOROCYCLOPENTADIENE 1.7E.04 2.2E+03 1.9E.+03 1.81-07 1.3E-06 1.5E-06 O.OE+00

ISODRIN 5.8E+02 5.21+06 5.81+02 3.5E-05 3.9E-09 3.5E-05 0.01.00

NETHYLENE CHLORIDE 3.3E+03 4.5E.03 1.91.03 2.7E-02 2.01-02 4.7E-02 0.OE'-00

1,1,2,2-TETRACHLOROETHANE 1.3E+02 1.3E+03 1.2E+02 1.1E-02 1.1E-03 1.2E-02 O.OE.0O

1,1,1-TRICHLOROETHANE 7.5E+05 8.21+06 6.8E+05 8.71-06 7.9E-07 9.51-06 0.01.00

COPPER 4.2E+05 0.01+00 4.2E+05 1.2E-04 0.01.00 1.2E-04 0.01+00

MERCURY 3.3E+03 0.01+00 3.3E+03 6.OE-05 0.01+00 6.OE-05 0.01.00

ZINC 2.01+06 0.OE+00 2.OE.06 5.5E-05 0.01+00 5.5E-05 0.01+00

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volumge VI-A).

:El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-2a-5

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)

ALDRIN 2.1E-01 4.7E+03 2.1E-01 7.7E-01* 3.4E-05 7.7E-01* O.OE+O0

ATRAZINE 1.8E+04 O.OE+O0 1.8E+04 O.OE+O0 O.OE+OO O.OE+OO 7.OE-11

BENZENE 1.2E+02 1.5E+03 1.1E+02 5.9E-02 4.7E-03 6.3E-02 2.2E+02

CNLORDANE 2.7E+00 5.1E.05 2.7E+00 8.5E-02 4.5E-07 8.5E-02 O.OE+O0

CHLOROPHENYLMETHYL SULFONE 7.DE+04 O.OE+O0 7.OE+04 O.OE+O0 O.OE+OO O.OE+O0 7.7E-09

PPDDE 1.OE+01 2.9E+05 1.OE+01 4.7E-03 1.7E-07 4.7'E-03 O.OE+O0

PPDDT 1.OE+01 6.OE+05 1.OE+01 2.7E-02 4.6E-07 2.7E-02 O.OE+O0

DICYCLOPENTADIENE 1.8E+04 1.5E+03 1.4E+03 1.6E-02 2.OE-01* 2.2E-01* O.OE+O0

DIELDRIN 2.2E-01 1.OE+06 2.2E-01 9.2E÷01" 9.3E-03a 9.2E+01* O.OE+O0

ENDRIN 1.1E+03 4.1E+06 1.1E+03 2.7E-04 6.9E-08 2.7E-04 O.OE+O0

HEXACHLOROCYCLOPENTADIENE 5.7E+03 7.8E+02 6.9E+02 5.1E-07 3.7E-06 4.2E-06 O.OE+O0

ISODRIN 2.5E+02 8.OE+05 2.5E+02 8.1E-05 2.5E-08 8.1E-05 O.OE+O0

METHYLENE CHLORIDE 4.5E+02 7.OE+02 2.8E+02 2.OE-01* 1.3E'01* 3.3E'01* O.OE+O0

1,1,2,2-TETRACHLOROETHANE 1.8E+01 2.OE+02 1.6E+01 8.OE-02 7.2E-03 8.7E-02 O.OE.O0

1,1,1-TRICHLOROETNANE 3.2E÷05 3.OE.06 2.9E+05 2.OE-05 2.2E-06 2.3E-05 O.OE+O0

COPPER 2.5E+05 O.OE+O0 2.5E+05 2.OE-04 O.OE+O0 2.OE-04 O.OE+O0

MERCURY 2.OE+03 O.OE+O0 2.OE+03 I.OE-04 O.OE+O0 1.OE-04 O.OE+O0

ZINC 1.1E+06 O.OE+O0 1.1E+06 1.OE-04 O.OE+O0 1.OE-04 O.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.

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

*: 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.
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SPSA-2a-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT -CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALRN1.9E+00 O.OE+OO 1.9E+00 8.5E-02 O.OE+OO 8.5E-02 NA

ATRAZINE 2.3E+04 O.OE+OO 2.3E+04 O.OE+OO O.OE+OO O.OE+OO NA

BENZENE 1.1E+03 O.OE.OO 1.1E.03 6.4E-03 O.OE+OO 6.4E-03 NA

CHLORDANE 2.5E+01 O.OE+OO 2.5E+01 9.3E-03 O.OE+OO 9.3E-03 NA

CHLOROPHENYLMETNYL SULFONE 9.1E.Oi. O.OE+OO 9.1E+04 O.OE+OO O.OE+OO O.OE.OO NA

PPDDE 9.3E+01 O.OE+OO 9.3E+01 5.2E-04 O.OE+OO 5.2E-04 NA

PPDDT 9.3E+01 O.OE.OO 9.3E+01 3.OE-03 O.OE+OO 3.OE-03 NA

DICYCLOPENrADIENE 1.7E+04 O.OE.OO 1.7E+04 1.7E-02 O.OE+OO 1.7E-02 NA

DIELD*IN 2.OE+0O O.OE+OO 2.OE+0O 1.OEO1* O.OE+OO 1.OE+O1* NA

ENDRIN 1.4E+03 O.OE.CD 1.4E+03 2.OE-04 O.OE+OO 2.OE-04 NA

NEXACHLOROCYCLOPENTADIENE 5.5E+03 O.OE+OO 5.5E+03 5.3E-07 O.OE+OO 5.3E-07 NA

ISWDRIN 3.2E+02 O.OE+OO 3.2E+02 6.2E-05 0.OE+OO 6.2E-05 NA

14ETNYLENE CHLORIDE 4I..E+03 O.OE+00 4.1E+03 2.2E-02 O.OE+OO 2.2E-02 NA

1,1,2,2-TE7RACHLOROETHANE 1.6E+02 O.OE+OO 1.6E+02 8.7E-03 O.OE.OO 8.7E-03 NA

1,1,1-TRICIILOROETHANE 4.2E+05 O.OE+OO 4.2E+05 1.6E-05 O.OE+OO 1.6E-05 NA

COPPER 1.BE*05 O.OE+OO 1.8E+05 2.8E-04 O.OE+OO 2.8E-04 NA

MERCURY 1.4E+03 O.OE.OO 1.4E+03 1.4E-04 O.OE+OO 1.4E-04 NA

ZINC 7.8E+05 O.OE.OO 7.8E+05 1.4E-04 O.OE+OO 1.4E-04. NA

: El is aquaL to or exceeds 1.OE-01
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E SSPSA-2a-7

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)

ALDRIN 1.2E-01 9.5E+03 O.OE÷O0 1.2E-01 1.4E+00* 1.7E-05 1.4E+00* O.OE+O0 NA

ATRAZINE 4.2E+03 O.OE+O0 O.OE+O0 4.2E+03 O.OE+O0 O.OE+O0 O.OE+O0 8.2E-11 NA

BENZENE 6.7E+01 1.3E+03 O.OE+OO 6.4E+01 1.OE-01* 5.4E-03 1.1E'01* 1.1E+02 NA

CHLORDANE 1.5E+00 1.OE÷06 O.OE+OO 1.5E00 1.5E-01* 2.2E-07 1.5E-01* O.OE+O0 NA

CHLOROPHENYLMETHYL SULFONE 1.7E+04 O.OE+O0 O.OE+O0 1.7E+04 O.OE+O0 O.OE+O0 O.OE+O0 9.0E-09 NA

PPDDE 5.7E+00 5.7E+05 O.OE+O0 5.7E+00 8.4E-03 8.4E-OB 8.4E-03 O.OE+O0 NA

PPDDT 5.7E+00 1.2E+06 O.OE+0O 5.7E+00 4.9E-02 2.3E-07 4.9E-02 O.OE+00 NA

DICYCLOPENTADIENE 1.2E+03 5.6E+02 O.OE+O0 3.8E+02 2.6E-01* 5.4E-01* 7.9E-01* O.OE+O0 NA

DIELDRIN 1.2E-01 1.0E+06 1.0E+06 1.2E-01 1.6E+02* 4.6E-O3a 1.6E+02* O.OE+O0 NA

ENDRIN 2.5E+02 3.5E+06 O.OE+O0 2.5E+02 1.1E-03 8.OE-08 1.1E-03 O.OE+O0 NA

HEXACHLOROCYCLOPENTADIENE 3.8E÷02 2.9E+02 O.DE+O0 1.6E+02 7.6E-06 1.OE-05 1.8E-05 O.OE+OO NA

ISODRIN 5.9E+01 6.9E+05 O.OE+O0 5.9E+01 3.4E-04 2.9E-08 3.4E-04 O.OE+O0 NA

METHYLENE CHLORIDE 2.5E+02 6.OE+02 O.OE+O0 1.BE+02 3.6E-01* 1.SE.01* 5.1E-01* O.OE+O0 NA

1,1,2,2-TETRACHLOROETHANE 9.9E+00 1.7E+02 O.OE+O0 9.3E+OO 1.4E'01* 8.3E-03 1.5E-01" O.OE+O0 NA

1,1,1-TRICHLOROETHANE 7.8E+04 1.1E+06 O.OE.O0 7.3E+04 8.3E-05 6.OE-06 8.9E-05 O.OE+0O NA

COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.7E+04 8.8E-04 O.OE+O0 8.8E-04 O.OE+O0 NA

MERCURY 4.6E+02 O.OE+O0 O.OE+O0 4.6E*02 4.3E-04 O.OE÷O0 4.3E-04 O.OE+O0 NA

ZINC 1.4E+05 O.OE+OO O.OE+O0 1.4E+05 7.9E-04 O.OE+O0 7.9E-04 O.OE+O0 NA

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. The SPPPLV has therefore been set to

1.OOE.06 mg/kg (See volume VI-A).

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

If the PPLV value indicated is greater than 1.OOE06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.

2-99



2.9 SITE SPSA-2b: OPEN STORAGE AREA (formerly Site 1-9: Open Storage Area;
EBASCO, 1987d/RIC 87127R07 and EBASCO, 1988gIRIC 87127R07A)

2.9.1 Site-Specific Considerations

Figure SPSA-2b-1 and Tables SPSA-2b-1 and SPSA-2b-2 depict the target contaminants for

Site SPSA-2b. Borings V101, V102, V201, V202, V301, V401, and V501 from the Shell

Spill sites; and 1 through 4, and 11 through 27 from Site 1-9 were included in this

exposure assessment, consistent with the South Plants SAR. The historical search

conducted under the contamination assessment revealed that spills and leaks of

bicycloheptadiene occurred in Site SPSA-2b; however, this chemical was not detected in

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

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

SPSA-2b (EBASCO, 1987d/RIC 87127R07).

2.9.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-2b are shown in Figure SPSA-2b-1. The following contaminants were not included

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

Phase II investigations: 1,1,2,2-Tetrachloroethane, occurring in Borings 15 and 20 (0-1 ft),

and 1-methyl-l,3-cyclopentadiene, occurring in Boring V201 (4-5 and 9-10 ft). Although

not shown in this figure, these chemicals were included in the South Plants SAR and in

this exposure assessment because they passed through the screening process performed in

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

Table SPSA-2b-l summarizes the maximum concentrations of contaminants measured in

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

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

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

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

assumed to be negligible (see Volume VI-A). Table SPSA-2b-2 summarizes the maximum

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

interval, and depth to groundwater.
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2.9.3 Site Exposure Summary

Tables SPSA-2b-3 through SPSA-2b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-2b is at 10 ft, the enclosed

space vapor inhalation SPPPLV is included in the calculation of the cumulative quantity.

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

exposure pathway identified.

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Benzene Indirect Indirect Indirect Indirect Indirect
Dicyclopentadiene Indirect Indirect Indirect Indirect Dir/Ind
Dieldrin Direct Direct Direct Direct Dir/Ind
Methylene chloride .... Indirect Indirect Indirect
1,1,2,2-Tetrachloroethane .... Direct Cumulative Dir/ind

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

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

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

should be noted for 1,1,2,2-tetrachloroethane, the cumulative El exceeds 0.1 for a

commercial worker but the direct and indirect Els do not exceed 0.1. Site SPSA-2b is

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

the industrial worker).

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

inhalation as indicated by a VEI value greater than 1:

Benzene (open, enclosed)
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TABLE SPSA-2b-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 10 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 1100000 01555 02/29,/88

DICYCLOPENTADIENE 110 01555 02/29/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-2b-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/k9) (mg/kg)

ALDRIN 1.5E+00 3.8E+04 1.5E+00 3.5E-01* 1.4E-05 3.5E-01* O.OE+OO

BENZENE 8.6E+02 6.1E+02 3.6E+02 5.8E-03 1.6E-01* 1.7E-01* 1.5E+01

CHLORDANE 2.OE+01 4.1E+06 2.OE+01 4.BE-03 2.3E-08 4.8E-03 O.OE+OO

PPODE 7.4E+01 2.3E+06 7.4E+01 1.2E-03 3.8E-08 1.2E-03 O.OE÷O0

PPDDT 7.4E+01 4.8E÷06 7.4E+01 1.1E-03 I'E-08 ¶.1E-03 O.OE+O0

DICYCLOPENTADIENE 5.4E+04 2.9E+02 2.9E+02 1.1E-02 2.1E+00* 2.1E+00* O.OE+O0

DIELDRIN 1.6E+00 1.7E+04 1.6E+00 1.3E+00* 1.2E-04 1.3E+00* O.OE+O0

EMDRIN 2.5E+03 1.4E+07 2.5E÷03 2.0E-04 3.5E-08 2.OE-04 O.OE.OO

HEXACHLOROCYCLOPENTADIENE 1.7E+04 1.2E+03 1.IE+03 7.BE-05 1.1E-03 1.2E-03 O.OE+OO

ISODRIN 5.8E+02 2.7E+06 5.8E+02 6.2E-06 1.3E-09 6.2E-06 O.OE+OO

METHYLISOBUTYL KETONE 4.1E+05 1.5E+05 1.1E+05 2.2E-06 5.9E-06 8.1E-06 O.OE+OO

METHYLENE CHLORIDE 3.3E+03 1.3E+03 9.2E+02 6.1E-03 1.6E-02 2.2E-O2 O.OE+OO

1*1,2,2-TETRACHLOROETHANE 1.3E+02 6.7E+02 1.1E+02 2.4E-02 4.5E-03 2.8E-02 O.OE+O0

TETRACHLOROETHYLENE 5.IE+02 1.4E+04 4.9E+02 7.8E-04 2.9E-05 8.1E-04 O.OE+O0

TOLUENE 2.5E+06 7.4E+06 1.9E+06 1.6E-07 6.7E-08 2.3E-07 O.OE+OO

O,P-XYLENE 1.4E+07 1.7E+06 1.5E+06 2.8E-08 2.3E-07 2.6E-07 O.OE+O0

COPPER 4.2E+05 O.OE+OO 4.2E+05 9.8E-05 D.OE+O0 9.8E-05 O.OE+O0

LEAD 1.5E+04 O.OE+O0 1.5E+04 3.1E-03 O.OE+O0 3.1E-03 O.OE+O0

ZINC 2.OE+06 O.OE+O0 2.OE+06 7.1E-05 O.OE+O0 7.1E-05 O.OE+O0

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

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.
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SPSA-Zb-4

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)

ALDRIN 1.5E+00 3.8E+04 1.5E+00 3.5E-01* 1.4E-05 3.5E-01* O.OE+0O

BENZENE 8.6E+02 6.1E+02 3.6E+O2 5.8E-03 1.6E01* 1.71E-01* 1.5E+01

CHLORDANE 2.OE+01 4.tE+06 2.OE÷01 4.8E-03 2.3E-08 4.8E-03 O.OE+OO

PPDDE 7.4E+01 2.3E+06 7.4E+01 1.2E-03 3.8E-08 1.2E-03 O.OE+OO

PPDDT 7.4E+01 4.8E+06 7.4E+01 1.1E-03 1.7E-08 1.1E-03 O.OE+O0

DICYCLOPENTADIENE 5.4E+04 2.9E+02 2.9E+02 1.1E-02 2.1E+OO* 2.1E+00" O.OE+OO

DIELDRIN 1.6E+00 1.7E+04 1.6E+O0 1.3E+00* 1.2E-04 1.3E+00* O.OE.O0

ENDRIN 2.5E+03 1.4E+07 2.5E+03 2.OE-04 3.5E-08 2.OE-04 O.OE+O0

NEXACNLOROCYCLOPENTADIENE 1.7E+04 1.2E+03 1.1E+03 7.8E-05 1.IE-03 1.2E-03 O.OE+OO

ISODRIN S.8E+02 2.7E+06 5.8E+02 6.2E-06 1.3E-09 6.2E-06 O.OE+O0

METHYLISOBUTYL KETONE 4.1E+05 1.5E+05 1.1E+05 Z.2E-06 5.9E-06 8.IE-06 O.OE+O0

METHYLENE CHLORIDE 3.3E+03 1.3E+03 9.2E+02 6.1E-03 1.6E-02 2.2E-02 O.OE+0O

1,1,2,2-TETRACHLOROETHANE 1.3E+02 6.7E+02 1.1E+02 2.4E-02 4.5E-03 2.8E-02 O.OE+O0

TETRACHLOROETHYLENE 5.1E+02 1.4E+04 4.9E+02 7.BE-04 2.9E-05 8.1E-04 O.OE+O0

TOLUENE 2.5E+06 7.4E+06 1.9E+06 1.6E-07 6.7E-08 2.3E-07 O.OE+OO

O,P-XYLENE 1.4E+07 1.7E+06 1.5E+06 2.8E-08 2.3E-07 2.6E-07 O.OE+0O

COPPER 4.2E+05 O.OE+O0 4.2E+05 9.8E-05 O.OE+OO 9.8E-05 O.OE÷OO

LEAD 1.5E+04 O.OE+00 1.5E+04 3.1E-03 O.0E+0O 3.1E-03 O.OE+0O

ZINC 2.0E+06 O.OE+0O 2.OE+06 7.1E-05 O.OE+OO 7.1E-05 O.OE+0O

: 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.
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SPSA-2b-5

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)

ALDRIN 2.1E-01 2.5E+03 2.1E-01 2.5E+00* 2.1E-04 2.5E+00* O.OE+O0

BENZENE 1.2E+02 9.4E+01 5.3E+01 4.2E-02 1.1E+00* 1.1E+OO* 2.3E+02

CHLORDANE 2.7E+00 2.7E+05 2.7E+00 3.5E-02 3.5E-07 3.5E-02 O.OE+O0

PPDDE 1.OE+01 1.5E+05 1.0E+01 8.4E-03 5.7E-07 8.4E-03 O.OE+0O

PPDDT 1.OE+01 3.2E÷05 1.0E+01 7.8E-03 2.5E-07 7.8E-03 O.OE+OO

DICYCLOPENTADIENE 1.8E+04 1.OE+D2 1.OE÷02 3.3E-02 5.71E00* 5.8E÷00" O.OE+00

DIELDRIN 2.2E-01 1.2E+03 2.2E-01 9.2E+00* 1.7E-03 9.2E÷00* 0.OE+00

ENDRIN 1.1E+03 2.2E+06 1.1E+03 4.6E-04 2.3E-07 4.6E-04 0.OE+0O

HEXACHLOROCYCLOPENTADIENE 5.7E+03 4.2E+02 3.9E+02 2.3E-04 3.1E-03 3.3E-03 O.OE+O0

ISCORIN 2.5E+02 4.3E+05 2.5E+02 1.5E-05 8.5E-09 1.5E-05 0.OE+0O

METHYLISOBUTYL KETONE 1.71E+05 5.5E*04 4.2E+04 5.2E-06 1.6E'05 2.1E-05 O.0E+00

METHYLENE CHLORIDE 4.5E+02 2.0E+02 1.4E+02 4.4E-02 1.01E01* 1.5E101* O.OE+00

1,1,2,2-TETRACNLOROETHANE 1.8E+01 1.0E+02 1.5E+01 1.7E-01* 2.9E-02 2.OE-01* 0.0E+00

TETRACHLOROETNYLENE 7.1E+01 2.2E+03 6.9E+01 5.6E-03 1.5E-04 5.8E-03 O.OE+00

TOLUENE 1.1E+06 2.7E+06 7.6E+05 3.8E-07 1.9E-07 5.6E-07 0.OE+00

0,P-XYLENE 5.8E+06 6.2E÷05 5.6E+05 6.9E-08 6.4E-07 7.1E-07 0.OE+00

COPPER 2.5E+05 O.OE+00 2.5E+05 1.7E-04 O.OE+00 1.7E-04 0.OE+00

LEAD 9.2E+03 0.OE+00 9.2E+03 5.2E-03 O.OE+00 5.2E-03 0.0E+00

ZINC 1.1E+06 O.OE+00 1.1E+06 1.3E-04 0.0E+00 1.3E-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.
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SPSA-2b-6

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)

ALDRIN 1.9E+00 4.0E-01 3.3E-01 2.7E-01* 1.3E+00* 1.6E+00* O.0E100

BENZENE 1.1E+03 6.7E-01 6.7E-01 4.6E-03 1.5E,02* 1.5E,02* 1.4E106

CNLORDANE 2.5E+01 1.4E+04 2.5E÷01 3.8E-03 6.9E-06 3.8E-03 O.OE+0

PPODE 9.31E+01 1.9E+01 1.6E+01 9.2E-04 4.41E-03 5.3E-03 0.0E+00

PPDDT 9.3E+01 1.9E101 1.6E+01 8.6E-04 4.1E-03 5.0E-03 0.0E+00

DICYCLOPENTADIENE 1.71E04 1.7E-01 1.7E-01 3.5E-02 3.5E÷03* 3.5E+03" O.OE÷01

DIELDRIN 2.0E+00 5.81E01 1.9E+00 1.0E+00* 3.5E-02 1.0E+00' O.OE+00

ENDRIN 1.4E+03 2.91E02 2.4E+02 3.6E-04 1.7E-03 2.1E-03 O.OE010

HEXACHLOROCYCLOPENTADIENE 5.5E+03 1.9E+01 1.9E÷01 2.4E-04 6.81E-02 6.8E-02 O.OE+00

ISODRIN 3.2E+02 6.7E+01 5.5E+01 1.1E-05 5.4E-05 6.5E-05 O.OE+O0

METHYLISOBUTYL KETONE 2.2E+05 1.4E+02 1.4E;02 4.OE-06 6.5E-03 6.5E-03 O.OE+00

METHYLENE CHLORIDE 4.1E+03 3.4E+00 3.4E100 4.9E-03 5.8E+00* 5.8E100* O.OE+O0

1,1,2,2-TETRACHLOROETHANE 1.6E+02 3.4E+01 2.8E+01 1.9E-02 8.9E-02 1.1E°01* O.OE+00

TETRACHLOROETHYLENE 6.5E+02 1.5E+01 1.5E+01 6.2E-D04 2.6E-02 2.6E-02 O.OE.00

TOLUENE 1.4E+06 2.7E+03 2.7E+03 2.9E-07 1.8E-004 1.8E-04 O.OE100

0,P-XYLENE 7.0E+06 6.3E102 6.3E+02 5.7E-08 6.3E-04 6.3E-04 O.OE100

COPPER 1.8E+05 O.OE+00 1.8E+05 2.3E-04 O.OE+00 2.3E-04 O.OE+00

LEAD 6.5E+03 O.0E+O0 6.5E+03 7.4E-03 O.OE+00 7.4E-03 O.OE+O0

ZINC 7.8E÷05 O.OE+00 7.8E+05 1.8E-04 O.OE+00 1.8E-04 O.OE+00

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

If the PPLV value indicated is greater than 1.00+E06 the calculations inmly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-2b-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 5.1E+03 4.OE-O1 9.OE-02 4.5EOO* 1.3E+OO* 5.8E+OO* O.OE+OO O.OE+OO
BENZENE 6.7E+01 8.1E+01 6.7E-O1 6.6E-01 7.5E-02 1.5E+02* 1.5E+02* 1.1E+02 4.1E.06

CHLORDANE 1.5E*0O 5.5E+05 5.2E+00 1.2E+00 6.2E-02 1.8E-02 8.OE-OZ O.OE+OO O.OE+DO

PPDDE 5.7E+OO 3.1E+05 1.9E+01 4.4.E+00 1.5E-02 4.4E-03 1.9E-02 0.01+00 .O.E+OO

PPDDT 5.7E*OO 6.5E+05 1.9E+01 4.4E+00 1.4E-02 4.IE-03 1.8E-02 0.01+00 O.OE+OO

DICYCLOPENTADIENE 1.2E+03 3.9E.01 5.1E-01 5.OE-01 5.1E-01' 1.21.03* 1.2E.03* 0.01.00 O.OE'OO

DIELDRIN 1.2E-01 2.3E+03 1.9E+01 1.2E-01 1.6E+01* 1.1E-01* 1.6E.01* 0.01.00 0.01+00

ENDRIN 2.5E402 1.9E+06 8.6E+02 2.0E+02 1.9E-03 5.7E-04 2.5E-03 0.01.00 0.01+00

HEXACHLOROCYCLOPENTADIENE 3.8E+02 1.5E.02 5.8E+01 3.8E+01 3.4E-03 3.1-02 3.4E-02 O.OE'-00 0.OEO00

ISOORIN 5.9E.01 3.7E+05 2.01.02 4.6E.01 6.1E-05 1.BE-05 7.9E-05 O.OE+O0 0.01.00

METHYL ISOBUTYL KETONE 4.01+04 2.OE.04 4.1E+02 4.01.02 2.3E-05 2.2E-03 2.2E-03 0.01+00 0.01.00

METHYLENE CHLORIDE 2.5E+02 1.7E+02 3.4E.00 3.3E.00 8.1E-02 6.01+00* 6.OE.0O' 0.OE+00 0.01+00

1,1,2,2-TETRACHLOROETHANE 9.9E+00 9.01.01 3.4E+01 7.OE+00 3.OE-01* 1.2E-01* 4.3E-01* 0.01+00 0.OEO00

TETRACHLOROETHYLENE 4.1E+01 1.9E+03 1.5E+01 1.1E.01 9.71-03 2.6E-02 3.6E-02 0.01+00 0.01+00

TOLUENE 2.6E+05 9.9E.05 8.2E.03 7.9E.03 1.5E-06 6.2E-05 6.3E-05 0.01.00 0.OE.00

0,P-XYLENE 8.8E.05 2.3E.05 1.9E.03 1.9E.03 4.5E-07 2.11-04 2.11-04 0.01.00 0.01.00

COPPER 5.7E.04 0.0E+00 0.01.00 5.7E.01. 7.2E-04 0.0E+00 7.2E-04 O.OE+OO 0.01+00

LEAD 2.2E.03 0.01.00 0.01.00 2.2E+03 2.2E-02 0.01+00 2.2E-02 0.01.00 0.01.00
7INC 1.4E+05 0.01+00 0.01.00 1.4E+05 1.OE-03 0.OE+O0 1.01-03 0.01.00 0.01.00

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.0OE+06 the calculations imply that the contaminant does not pose unacceptabte

chronic exposure through the exposure pathway considered, even in its pure form.
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f 2.10 SITE SPSA-2c: SALVAGE YARD (formerly Site 1-8: Salvage Yard; EBASCO,
1987e/RIC 87127R05 and EBASCO, 1988h/RIC 87127R05A) _

2.10.1 Site-Specific Considerations

Figure SPSA-2c-1 and Tables SPSA-2c-1 and SPSA-2c-2 depict the target contaminants for

Site SPSA-2c. Borings 1 through 14, 16 through 19, 21 through 23, and 25 were included

in this exposure assessment, consistent with the South Plants SAR. A cleaning facility, as

well as equipment from mustard facilities, were reportedly present in this site. Therefore,

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

SPSA-2c (EBASCO, 1987e/RIC 87127R05).

2.10.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-2c are shown in Figure SPSA-2c-1. Table SPSA-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 IU

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

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

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

SPSA-2c-2 summarizes the maximum concentrations detected in groundwater together with

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

2.10.3 Site Exposure Summary

Tables SPSA-2c-3 through SPSA-2c-7 present Draft PPLVs, EIs, and VEls for each site

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

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

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

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Direct Dir/nd
Chlordane .... Direct -- Dir/Ind
Methylene chloride ...... Indirect Indirect

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

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

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

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

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Benzene (enclosed)

"* Carbon tetrachloride (enclosed)
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TABLE SPSA-2c-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 20 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 3800 01018 02/5/88

CARBON TETRACHLORIDE 820 01018 02/5/88

CHLOROFORM 2.9 01018 02/5/88

DIBROMOCHLOROPROPANE 6.5 01018 02/5/88

PPDDE 0.32 01018 02/5/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPA2-
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULAT IVE VII

CONTAMINANT PPLV PPLV PPLV El El - El OPN

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

ALDRIN 1.5E+00 6.6E+04 1.5E+00 1.3E+00* 3.OE-05 1.3E,00* 0.01.00

BENZENE 8.6E+02 0.01+00 8.6E+02 0.01+00 0.01+00 0.01.00 1.51-02
CARBON TETRACHLORIDE 2.OE+02 0.01+00 2.01+02 0.01.00 0.01.00 0.01+00 5.51-02

CHLORDANE 2.01+01 7.2E+06 2.01+01 4.6E-02 1.3E-07 4.6E-02 0.01.00

CHLOROFORM 4.01.03 0.OE.00 4.01.03 0.01+00 0.01.00 O.OE+00 1.71-06
PPDOE 7.4E+01 4.OE.06 7.4E+01 2.6E-03 4.7E-08 2.6E-03 9.3E-08
PPODT 7.4E+01 8.5E+06 7.4E+01 6.8E-03 5.9E-08 6.81-03 0.01+00

DIBRONOCHLDROPROPANE 1.8E+01 0.0E+OO 1.BE+O1 0.01+00 0.01+00 0.01+00 5.2E-05
DIELDRIN 1.61+00 3.01+04 1.6E+00 2.51+00* 1.3E-04 2.51.00* 0.01.00

ENDRIN 2.51+03 1.01+06 2.5E+03 6.9E-04 6.9E-08a 6.9E-04 0.01+00
ISODRIN 5.81+02 4.8E+06 5.81.02 3.8E-03 4.6E-07 3.8E-03 V.01.00
METHYLISOBUTYL KETONE 4.1E+05 7.21.05 2.6E+05 2.4E-06 1.4E-06 3.81-06 0.01.00
METHYLENE CHLORIDE 3.31+03 6.91+03 2.2E+03 3.4E-03 1.6E-03 5.01-03 0.01.00
1,1,1-TRICHLOROETHANE 7.5E+05 8.01.06 6.8E.05 2.4E-06 2.2E-07 2.6E-06 0.01.00

COPPER 4.2E.05 0.01+00 4.21+05 8.91-05 0.01.00 8.9E-05 0.01.00
MERCURY 3.31+03 0.01+00 3.3E.03 3.31-05 0.01+00 3.31-05 0.01.00
ZINC 2.01+06 0.01+00 2.0E.06 1.51-04 0.01.00 1.51-04 0.01+00

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.
The SPPPLV has therefore been set to 1.001+06 mg/kg (See volumae VI-A).

*:El is equal to or exceeds 1.01-01

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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r ~ SPSA- 2c-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VII

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALORIN 1.5E+00 6.6E+04 1.5E.00 1.31+00* 3.01-05 1.31+00* O.OE+O

BENZENE 8.61+02 O.OE.O0 8.6E.02 0.01+00 0.01.00 O.OE+0O 1.5E-02

CARBON TETRACHLORIDE 2.01+02 0.01+00 2.OE+02 O.OE+DO O.OE.00 0.01+00 5.5E-02

CHLORDANE 2.OE.01 7.2E+06 2.01.01 4.6E-02 1.3E-07 4.6E-02 O.OE+OO

CHLOROFORM 4.OE+03 0.01+00 4.01+03 0.01+00 O.OE+00 0.01+00 1.7E-06

PPDDE 7.4E+01 4.01+06 7.4E.01 2.61-03 4.7E-08 2.6E-03 9.3E-08

PPDDT 7.41+01 8.5E+06 7.4E+01 6.51-03 5.9E-08 6.81-03 O.OE+OO

DZBROMOCHLOROPROPANE 1.8E+01 0.01+00 1.8E+01 0.01+00 O.OE+O0 0.01.00 5.21-05

DIELDRIN 1.6E+00 3.OE+04 1.6E.00 2.5E+00* 1.3E-04 2.51+00* 0.01.00

ENDRIN 2.51.03 1.01+06 2.5E+03 6.9E-04 6.9E-08a 6.9E-04 0.01+00

ISODRIN 5.8E+02 4.81+06 5.81+02 3.8E-03 4.61-07 3.8E-03 0.01+00

METHYLISOBUTYL KETONE 4.11.05 7.21+05 2.61.05 2.4E-06 1.4E-06 3.8E-06 0.01+00

METI4YLENE CHLORIDE 3.31+03 6.9E+03 2.2E+03 3.4E-03 1.6E-03 5.OE-03 0.01.00

1,1,1-TRICHLOROETHANE 7.5E.05 8.0E+06 6.8E.05 2.4E-06 2.2E-07 2.6E-06 0.01+00

COPPER 4.21.05 0.01+00 4.2E+05 8.9E-05 0.01.00 8.9E-05 0.01+00

MERCURY 3.3E.03 0.OE.00 3.3E#03 3.3E-05 0.01.00 3.3E-05 0.OE+00

ZINC 2.01.06 0.OE.O0 2.01+06 1.5E-04 0.01.00 1.5E-04 0.01.00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volumie VI-A).

:El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-2c-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CU.MULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 2.1E-01 4.4E÷03 2.1E-01 9.6E+O0* 4.5E-04 9.6E+00* O.OE÷O0
BENZENE 1.2E+02 O.OE+00 1.2E+02 O.OE+O0 O.OE+O0 O.0E+00 2.2E-01
CARBON TETRACHLORIDE 2.7E+01 O.OE+OO 2.7E+01 O.OE÷O0 O.OE+O0 O.OE÷OO 8.3E-01
CHLORDANE 2.7E+00 4.8E#05 2.7E+00 3.3E-01* 1.9E-06 3.3E-01" O.OE+OO
CHLOROFORM 5.6E+02 O.OEOO 5.6E+02 O.OE÷O0 O.OE00 O.0E÷0 2.5E-05
PPODE 1.0E+01 2.7E+05 1.0E+01 1.9E-02 7.1E-07 1.91E-02 1.4E-06
PPDDT 1.OE+01 5.6E+05 1.OE+01 4.9E-02 8.9E-07 4.9E-02 O.0E÷00
DIBROMOCHLOROPROPANE 2.5E+00 0.OE+00 2.5E+00 O.OE.O0 0.OE+00 0.01EO0 7.8E-04
DIELDRIJN 2.2E-01 2.OE+03 2.2E-01 1.81E01* 2.0E-03 1.8E+01* O.OE+00
ENDRIN 1.1E+03 1.OE+06 1.1E+03 1.6E-03 4.5E-Oa 1.6E-03 O.OE00
ISOORIN 2.5E+02 7.4E+05 2.5E+02 8.9E-03 3.OE-06 8.9E-03 O.OE+O0
METHYLISOBUTYL KETONE 1.7E÷05 2.6E+05 1.0E+05 5.8E-06 3.BE-06 9.6E-06 O.OE+O0
METHYLENE CHLORIDE 4.5E+02 1.1E+03 3.2E÷02 2.4E-02 1.OE-02 3.5E-02 O.OE÷OO
1,1,1-TRICHLOROETHANE 3.2E+05 2.9E+06 2.9E+05 5.6E-06 6.2E-07 6.3E-06 O.OE+O0

COPPER 2.5E+05 0.OE÷0O 2.5E+05 1.5E-04 O.OE+OO 1.5E-04 O.OE00
MERCURY 2.0E+03 O.OE+O0 2.OE÷03 5.6E-05 O.OE+O0 5.6E-05 O.OE+00
ZINC 1.1E+06 D.OE+O0 1.1E+06 2.8E-04 0.OE+00 2.8E-04 O.OE00

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.
The SPPPLV has therefore been set to 1.0OE+06 mg/kc (See volume VI-A).

: El is equal to or exceeds 1.0E-01

If the PPLV value i ndicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-2c-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9E+00 4.OE-01 3.3E-01 1.1E+00* 5.1E÷00" 6.1E÷00* O.OE+O0

BENZENE 1.1E+03 0.OE÷O0 1.1E+03 O.OE+O0 O.OE+O0 O.OE+OO 1.8E+01

CARBON TETRACHLORIDE 2.5E+02 O.OE+0O 2.5E+02 O.OE+O0 O.OE+O0 O.OE.O0 6.7E+01

CHLORDANE 2.5E+01 1.4E+04 2.5E+01 3.6E-02 6.6E-05 3.7E-02 O.OE+O0

CHLOROFORM 5.1E+03 O.OE+O0 5.1E+03 O.OE÷O0 O.OE÷O0 O.OE.OO 2.0E-03

PPDDE 9.3E+01 1.9E*01 1.6E+01 2.OE-03 9.8E-03 1.2E-02 1.1E-04

PPODT 9.3E+01 1.6E+04 9.2E+01 5.4E-03 3.1E-05 5.4E-03 O.OE+O0

DIBROMOCHLOROPROPANE 2.3E+01 O.OE+O0 2.3E+01 O.OE+O0 O.OEeO0 O.OE+O0 6.3E-02

DIELDRIN 2.OE+OO 5.8E+01 1.9E+00 2.OE+O0* 7.OE-02 2.1E+00* O.OE.O0

ENDRIN 1.4E+03 1.OE÷06 2.4E+02 1.2E-03 5.9E-03a 7.1E-03 O.OE+O0

ISODRIN 3.2E+02 6.7E+01 5.5E+01 6.9E-03 3.3E-02 4.OE-D2 D.OE+O0

METHYLISOBUTYL KETONE 2.2E+05 2.1E+03 2.1E+03 4.5E'06 4.7E-04 4.7E-04 O.OE+O0

METHYLENE CHLORIDE 4.1E+03 4.3E+O0 4.3E+00 2.7E-03 2.5E+00* 2.5E+00 O.OE+O0

1,1,1-TRICHLOROETHANE 4.2E+05 1.7E+03 1.7E+03 4.3E-06 1.1E-03 1.1E-03 O.OE÷O0

COPPER 1.8E+05 O.OE+O0 1.8E+05 2.1E-04 O.OE÷O0 2.1E-04 O.OE+O0

MERCURY 1.4E+03 O.OE+O0 1.4E+03 7.9E-05 O.OE+O0 7.9E-05 O.OE+OO

ZINC 7.8E+05 O.OE+O0 7.8E+05 3.7E-04 O.OE+O0 3.7E-04 O.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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

*: El is equal to or exceeds 1.OE-01
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EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV OISVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 8.9E+03 4.OE-01 9.OE-02 1.7EO1* 5.lE+00* 2.ZE+O1* O.OE+OO O.OE+OO

BENZENE 6.7E+01 O.OE+OD O.OE+CIO 6.7'E+01 O.OE+OO O.OE+OO 0.()F+00 1.1E-O1 5.4E+01

CARBON TETRACH4LORIDE 1.5E+01 O.OE+OO O.OE+OO 1.5E+01 O.OE+OO O.OE.OO O.OE.DO 4.1E-O1 2.OE+02

CHLORDANE 1.5E+00 9.6E+05 5.2E+00 1.2E+00 5.9E-O¶* 1.7E-O1* 7.7E-01* O.OE.OO O.OE.OO

CHLOROFORM 3.1E+02 O.OE+OO O.OE.OO 3.1E+02 O.OE.OO O.OE+OO O.OE+OO 1.3E-05 6.1E-03

PPDDE 5.7E+00 5.4E+05 1.9E+01 4.4E+00 3.3E-02 9.8E-03 4.3E-02 7.OE-07 3.4E-04

PPDDT 5.7E+00 1.IE.06 5.4E+03 5.7E+00 8.7'E-02 9.4E-05 8.71E-02 O.DE.OO O.OE+OO

DIBROMOCHLOROPROPANE 1.4E+00 O.OE+OO O.OE+OO 1.4E+00 O.OE+Oa O.OE+OO O.OE+OO 3.9E-04 1.9E-01

DIELDRIN 1.2E-01 4.OE+03 1.9E+01 1.2E-01 3.3E+O1* 2.IE.O1* 3.3EO1* O.OE.OO O.OE+OO

ENDRIN 2.5E+02 1.OE.06 1.OE+06 Z.0E+02 6.7E-03 2.OE-03a 8.7E-03 O.OE+OO O.OE+OO

ISOORIN 5.9E+01 6.4E+05 2.OE+02 4.6E+01 3.7E-02 1.1E-02 4.8E-02 O.DE.OO O.OE.OO

METHYL ISOBUTYL KETONE 4.OE+04 9.6E+04 6.4E+03 5.2E+03 2.5E-05 1.7E-04 1.9E-04 O.OE.OO O.OE+OO

METHYLENE CHLORIDE 2.5E-02 9.1E+02 4.3E+00 4.2E+00 4.4E-02 2.6E+00* 2.6E+0O* O.DE+OO O.OE+OO

1,1,1-TRICHLOROETHANE 7.8E+04 1.1E+06 5.1E+03 4.7E+03 2.3E-05 3.6E-04 3.8E-04 O.OE+OO O.OE.OO

COPPER 5.7E+04 O.OE+OO O.OE+0O 5.7E+04 6.5E-04 O.O11+00 6.5E-04 O.OE+OO O.OE+OO

MERCURY 4.6E+02 O.OE.OO O.OE+OO 4.6E+02 2.4E-04 O.OE+OO 2.4.E-04 C.OE+OO O.OE+OO

ZINC 1.1.E+05 O.OE*OO O.OE+OO 1.4E+05 2.1E-03 O.OE+OO 2.1E-03 C.OE+OO O.OE.OO

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. The SPPPLV has therefore been set to

1.OOE+O6 mg/kg (See voluime VI-A).

*:El is equal to or exceeds 1.OE-O1

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.
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2.11 SITE SPSA-2d: DRAINAGE DITCHES (formerly Site 1-1: Drainage Ditches
EBASCO, 1987b/RIC 87196R01 and EBASCO, 1988e/RIC 87196R01A; Site 1-8:
Salvage Yard; EBASCO, 1987e/RIC 87127R05 and EBASCO, 1988h/RIC
87127R05A, and the Process Water System; EBASCO, 1988w/RIC 88256R04)

2.11.1 Site-Specific Considerations

Figure SPSA-2d-I and Tables SPSA-2d-1 and SPSA-2d-2 depict the target contaminants for

Site SPSA-2d. Borings 6 and 11 from Site 1-1; Borings 15, 20, and 24 from Site 1-8; and

Boring 2 from the Process Water System were included in this exposure assessment,

consistent with the South Plants SAR. The historical search conducted under the

contaminant assessment revealed that these drainage ditches were used in conjunction with

the Processing Area; therefore, any materials used in the Processing Area were suspected

to be present in Site SPSA-2d (EBASCO, 1987b/RIC 87196R01, EBASCO, 1987e/RIC

87127R05, and EBASCO, 1988w/RIC 88256R04). Some of these chemicals were detected

in the soil during the Phase I and Phase II investigations (EBASCO, 1987b/RIC 87196R01;

EBASCO, 1988e/RIC 87196R01A; EBASCO, 1987e/RIC 87127R05; EBASCO, 1988h/RIC

87127R05A; EBASCO, 1988w/RIC 88256R04).

2.11.2 Spatial Distribution of Measured Contamrrant Concentrations

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

SPSA-2d are shown in Figure SPSA-2d-1. Table SPSA-2d-l summarizes the maximum

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

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 1I

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

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

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

SPSA-2d-2 summarizes the maximum concentrations detected in groundwater together with

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

2.11.3 Site Exposure Summary

Tables SPSA-2d-3 through SPSA-2d-7 present Draft PPLVs, Els, and VEIs for each site

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

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative
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quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Direct Direct
Chlordane ........ Cumulative

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

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

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

It should be noted for chloroform, the cumulative El exceeds 0.1 for an industrial worker

but the direct and indirect Els do not exceed 0.1. Site SPSA-2d is designated as a

Priority 1 site, based on the most sensitive exposed population PPLV (i.e., the industrial

worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• Benzene (enclosed)

"* Carbon tetrachloride (enclosed)
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TABLE SPSA-2d-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 20 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 3800 01018 02/5/88

CARBON TETRACHLORIDE 820 01018 02/5/88

CHLOROFORM 2.9 01018 02/5/88

DIBROMOCHLOROPROPANE 6.5 01018 02/5/88

PPDDE 0.32 01018 02/5/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-2d-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CULULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (wlkg) (mglkg)

ALDRIN 1.5E+00 7.OE+05 1.5.E+01 9.OE-05 4.5E+01D 0.5E+00

BENZENE 8.6E+02 3.$E+04 8.4E*02 7.0E-04 1.6E-05 7.1E-04 1.3E-03

CARBON TETRACHLORIDE 2,0E+02 O.OE+O0 2.8E÷02 O.OE+O0 O.OE+O0 O.OE÷O0 4.8E-03

CHLORDANE 2.0E+01 8.2E+07 2.0E+01 7.2E-03 1.3E-09 7.2E-03 O.OE+DO

CULOROFORM 4.0E+05 O.OE+O0 4.?E+03 O.OE+-0 O.OE.O0 O.OE+O0 1.5E-07
PPDDE 7.4E+01 4.6E+07 7.4E+01 1.1E-03 1.7E-09 1,1E-03 8.2E-09

PPDDT 7.4E+01 9.7E+07 7.4E+01 1.2E-03 9.2E-10 1.2E-03 O.OE+O0

DIBROMOCHLOROPROPANE 1.8E+01 O.OE+OO 1.8E+01 O.OE+O0 O.OE+O0 O.OE+O0 4.5E-06

DIELDRIN 1.6E+00 3.5E+05 1.6E+00 1.OE+DD* 4.6E-06 1.0E+OO* D.OE+O0

ENDRIN 2.5E+03 2.8E÷08 2.5E+03 1.5E-04 1.3E-09 1.5E-04 O.OE+O0

ISODRIN 5.8E+02 5.5E+07 5.8E+02 2.2E-03 2.4E-08 2.2E-03 O.OE+O0

COPPER 4.2E+05 O.OE+O0 4.2E+05 1.8E-04 O.OE+O0 1.8E-04 O.OE+OO

MERCURY 3.3E+03 O.OE+DO 3.3E+03 1.1E-04 O.OE+O0 1.1E-04 O.OE+O0

ZINC 2.OE+06 O.OE+O0 2.OE+06 6.6E-05 O.OE+O0 6.6E-05 O.OE+O0

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

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-2d-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VII

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

AIDRIN 1.5E+00 7.6E+05 I.5E.00 4.51.01* 9.01-05 4.51,01* 0.01.00

BENZENE 8.6E+02 3.8E+04 8.4E+02 7.01-04 1.6E-05 7.1E-04 1.3E-03

CARBON TETRACHLORIDE 2.0E+02 O.OE+OO 2.OE.02 0.01.00 0.01.00 0.01.00 4.81-03

CHLORDANE 2.01+01 8.2E+07 2.01.01 7.2E-03 1.7E-09 7.2E-03 0.OE.00

CHLOROFORM 4.01+03 0.01.00 4.OE+03 0.01+00 0.OE.00 0.01.00 1.5E-07

PPDDE 7.4E.01 4.6E+07 7.4E+01 1.1E-03 1.7E-09 1.11-03 8.2E-09

PPDDT 7.4E+01 9.7E+07 7.4E+01 1.2E-03 9.2E-10 1.2E-03 0.01.00

DIBRONOCNLOROPROPAIJE 1.81.01 0.OE.00 1.81+01 0.01.00 0.OEe-00 0.OE+OO 4.5E-06

DIELDRIN 1.6E+00 3.5E+05 1.6E+00 1.OE'00' 4.6E-06 1.01+00' O.OE+00

ENDRIN 2.5E+03 2.8E.08 2.51.03 1.5E-04 1.3E-09 1.51-04 0.01.00

ISODRIN 5.8E+02 5.5E+07 5.8E+02 2.2E-03 2.4E-08 2.2E-03 0.01+00

COPPER 4.2E.05 0.01+00 4.2E+05 1.81-04 0.01.00 1.81-04 0.01+00

MERCURY 3.3E.03 0.01400 3.3E+03 1.11-04 0.01.00 1.11-04 0.01+00

ZINC 2.01.06 0.01+00 2.01.06 6.6E-05 0.01.00 6.61-05 0.01.00

: El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the oosure pathway considered, even in its pure form.
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SPSA-2d-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTANINANT PPLV PPLV PPLV El El - El OPN

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

ALDRIN 2.1E-01 5.0E+04 2.1E-01 3.3E+02* 1.4E-03 3.3E+02* O.OE+O0

BENZENE 1.2E+02 5.8E+03 1.2E+02 5.OE-03 I.OE-04 5.1E-03 1.9E-02

CARBON TETRACNLORIDE 2.7E+01 O.OE+00 2.7E+01 O.OE+00 O.OE÷O0 0.OE+OO 7.2E-02

CHLORDANE 2.7E÷0O 5.4E÷06 2.7E+00 5.2E-02 2.6E-08 5.2E-02 O.OE÷00

CHLOROFORM 5.6E+02 O.OE+O0 5.6E+02 O.OE+00 O.OE+O0 O.OE+O0 2.ZE-06

PPDDE 1.OE+01 3.OE+06 1.OE+01 7.6E-03 2.6E-08 7.6E-03 1.2E-07

PPDDT 1.0E+O1 6.4E+06 1.OE+01 8.7E-03 1.4E-08 8.7E-03 O.OE+DO

DIBRO4OCHLOROPROPANE 2.5E+0O O.OE+O0 2.5E+00 O.OE÷00 O.OE+00 O.OE+O0 6.8E-05

DIELDRIN 2.2E-01 2.3E+04 2.2E-01 7.3E+00* 7.OE-05 7.3E+00" O.OE+OO

ENDRIN 1.1E+03 4.3E+07 1.1E+03 3.4E-04 8.3E-09 3.4E-04 O.OE+0O

ISODRIN 2.5E+02 8.5E+06 2.5E+02 5.3E-03 1.5E-07 5.3E-03 O.OE÷O0

COPPER 2.5E+05 O.OE.O0 2.5E+05 3.1E-04 O.OE+O0 3.1E-04 O.OE+OO

MERCURY 2.OE+03 O.OE+O0 2.OE+03 1.8E-04 O.OE+OO 1.8E-04 O.OE+O0

ZINC 1.1E+06 O.OE+O0 1.1E÷06 1.2E-04 O.OE+OO 1.2E-04 O.OE+00

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

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-2d-6

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)

ALDRIN 1.9E+00 1.3E+02 1.9E+00 3.61E+01* 5.4E-01* 3.6E+01* O.OE+O0

BENZENE 1.1E+03 2.3E+02 1.9E+02 5.5E-04 2.6E-03 3.2E-03 1.8E÷01

CARBON TETRACHLORIDE 2.5E+02 O.OE+O0 2.5E+02 O.OE÷00 O.OE+00 O.OE+00 6.7E+01

CHLORDANE 2.5E+01 1.4E+04 2.5E+01 5.71E-03 1.OE-05 5.'1E-03 O.OE÷OO

CHLOROFORM 5.1E+03 O.OE+O0 5.1E+03 O.OE+00 O.OE+00 O.OE+O0 2.OE-03

PPODE 9.3E+01 1.9E+01 1.61E+01 8.4E-04 4.OE-03 4.81E-03 1.IE-04

PPDDT 9.3E+01 1.9E+01 1.6E+01 9.6E-04 4.6E-03 5.5E-03 O.OE÷00

DIBROMOCHLOROPROPANE 2.3E+01 O.OE+0O 2.3E+01 O.OE+O0 O.OE+00 O.OE+O0 6.3E-02

DIELDRIN 2.OE÷00 5.8E+01 1.9E+00 8.OE'01* 2.8E-02 8.3E'01* O.OE÷00

ENDRIN 1.4E+03 1.6E+04 1.3E+03 2.6E-04 2.3E-05 2.9E-04 O.OE+00

IS]ORIN 3.2E+02 3.0E+03 2.9E+02 4.1E-03 4.3E-04 4.5E-03 O.OE+00

COPPER 1.81E+05 O.OE.O0 1.8E+05 4.3E-04 O.OE+O0 4.3E-04 O.OE+00

MERCURY 1.4E+03 O.OE000 1.4E+03 2.6E-04 O.OE+O0 2.6E-04 O.OE+O0

ZINC 7.8E+05 O.OE+00 7.8E+05 1.7E-04 O.OE+00 1.7E-04 O.OE0O

': El is equal to or exceeds 1.OE-01
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SPSA-2d-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEt

CONTANINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 1.OE+05 4.2E+01 1.2E-01 5.8E+02* 1.6E+00* 5.9E+02* O.OE÷O0 O.OE+On

BENZENE 6.7E+01 5.OE+03 2.3E+02 5.1E+01 8.9E-03 2.7E-03 1.2E-02 9.6E-03 5.4E+01

CARSON TETRACHLORIDE 1.5E+01 O.OE+O0 O.OE+OO 1.5E.01 O.OE+OO O.OE+OO O.OE+OO 3.6E-02 2.OE+02

CHLORDANE 1.5E+00 1.1E+07 5.2E+00 1.2E+00 9.2E-02 2.7E-02 1.2E-01* O.OE+O0 O.OE00

CHLOROFORM 3.1E+02 O.OE+O0 O.OE+O0 3.1E.02 O.OE+OO O.0E+O0 O.0E+O0 1.1E-06 6.1E-03

PPDDE 5.7E+00 6.1E.06 1.9E÷01 4.4E+00 1.4E-02 4.OE-03 1.8E-02 6.1E-08 3.4E-04

PPDDT 5.7E+00 1.3E+07 1.9E+01 4.4E+00 1.6E-02 4.6E-03 2.OE-02 O.OE0O0 O.OE00

DIBROMOCHLOROPROPANE 1.4E+00 O.OE+00 O.OE000 1.4E+00 O.OE÷00 0.OE+OO O.OE+00 3.4E-05 1.9E-01

DIELDRIN 1.2E-01 4.6E+04 1.9E+01 1.2E-01 1.3E+01" 8.3E-02 1.3E*01" O.OE÷O0 O.0E5O0

ENDRIN 2.5E+02 3.7E+07 1.6E+04 2.5E+02 1.4E-03 2.3E-05 1.4-E03 0.OE+05 O.OE+O0

ISOORIN 5.9E+01 7.3E+06 3.05E03 5.8E+01 2.2E-02 4.3E-04 2.2E-02 O.OE+00 O.OE00

COPPER 5.7E*04 O.OE+00 O.OE0O0 5.7E+O4 1.3E-03 O.OE.O0 1.3E-03 O.OE+O0 O.OE00

MERCURY 4.6E+02 O.OE+O0 O.OE+00 4.6E+02 7.BE-04 O.OE+00 7.8E-04 O.OE+00 O.OE+O0

ZINC 1.4E+05 O.OE+00 O.OE0.0 1.4E+05 9.3E-04 O.OE+00 9.3E-04 O.0E+OO O.OE+O0

*: El is equal to or exceeds 1.OE-D1

'' the PPLV value indicated is greater than 1.OUE+06 the calculations imply that the contaminant does not pose unacceptable

.nic exposure through the exposure pathway considered, even in its pure form.
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2.12 SITE SPSA-2e: BALANCE OF SPSA-2 (formerly Section 1-Uncontaminated Area;
EBASCO, 1987o/RIC 87127R06; Section 1-Nonsurce Area; EBASCO, 1988x/RIC
87127R06A; 1-13/2-18: South Plants Manufacturing Complex/Shell Chemical
Company Spill Sites; EBASCO, 1988y/RIC 88286R07)

2.12.1 Site-Specific Considerations

Figure SPSA-2e-1 and Tables SPSA-2e-1 and SPSA-2e-2 depict the target contaminants for

Site SPSA-2e. Borings 26 through 29 and 71 through 73 from Section 1-Uncontaminated

Area and D1O1-D104 from Site 1-13/2-18 included in this exposure assessment, consistent

with the South Plants SAR. The historical search conducted under the contaminant

assessment revealed that numerous spills and leaks of various chemicals were suspected to

have occurred at Site SPSA-2e (EBASCO, 1988y/RIC 88286R07). Some of these

chemicals were detected in the soil during the Phase I and Phase II investigations

(EBASCO, 1987o/RIC 87127R06; EBASCO, 1988x/RIC 87127R06A; and EBASCO,

1988y/RIC 88286R07).

2.12.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-2e are shown in Figure SPSA-2e-1. 1-Methyl-l,3-cyclopentanone, occurring in

Boring D102 (9-10 ft) and D103 (9-10 ft) was not included in the figure, since it was not

considered a target contaminant during the Phase I and Phase II investigations. Although

not shown in this figure, 1-methyl-l,3-cyclopentanone was included in the South Plants

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

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

Table SPSA-2e-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). Table SPSA-2e-2 summarizes the maximum

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

interval, and depth to groundwater.
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2.12.3 Site Exposure Summary

Tables SPSA-2e-3 through SPSA-2e-7 present Draft PPLVs, Els, and VEIs for each site

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

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

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

critical exposure pathway identified.

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

Dibromochloropropane Direct Direct Dir/Ind Indirect Dir/Ind
Dicyclopentadiene Indirect Indirect Indirect Indirect Dir/Ind
Dieldrin Direct Direct Direct Direct Dir/Ind
Chromium Direct Direct Direct Direct Direct
Benzene .... Indirect Indirect Dir/Ind

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

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

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

Site SPSA-2e is designated as a Priority 1 site, based on the most sensitive exposed

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

0 Benzene (open, enclosed)

• Bicycloheptadiene (enclosed)

• Chloroform (enclosed)
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TABLE SPSA-2e-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 13 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,2-TRICHLOROETHANE 18 01013 01/29/88

1,2-DICHLOROETHYLENE 4.8 01013 01/29/88

1,2-DICHLOROETHANE 9.2 01013 01/29/88

M-XYLENE 7900 01539 02/23/88

ALDRIN 0.68 01539 02/23/88

ATRAZINE 20 01014 12/13/88

BICYCLOHEPTADIENE 11000 01539 02/23/88

BENZOTHIAZOLE 310 01014 01/29/88

BENZENE 1100000 01565 03/1/88

CHLOROFORM 100 01013 01/29/88

HEXACHLOROCYCLOPENTADIENE 0.19 01014 12/13/88

CHLOROBENZENE 1100 01013 01/29/88

CHLOROPHENYLMETHYL SULFIDE 84 01013 01/29/88

CHLOROPHENYLMETHYL SULFOXIDE 140 01013 01/29/88

CHLOROPHENYLMETHYL SULFONE 670 01014 01/29/88

DICYCLOPENTADIENE 12000 01014 01/29/88

DIISOPROPYLMETHYL PHOSPHONATE 0.85 01014 12/13/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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TABLE SPSA-2e-2

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

AVERAGE SITE DEPTH TO GROUNDWATER: 13 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

DITHIANE 13 01014 01/29/88

DIELDRIN 0.096 01014 12/13/88

DIMETHYL DISULFIDE 1.8 01014 01/29/88

ENDRIN 0.14 01014 12/13/88

ETHYLBENZENE 5000 01539 02/23/88

ISODRIN 0.32 01014 12/13/88

TOLUENE GT 10000 01539 02/23/88

METHYLISOBUTYL KETONE 23 01014 01/29/88

MALATHION 1.9 01014 12/13/88

1,4-OXATHIANE 17 01014 01/29/88

PPDDE 0.089 01014 12/13/88

TETRACHLOROETHYLENE 27 01013 01/29/88

0,P-XYLENE 5700 01539 02/23/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA -2e-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN

(a-i/kg) (rq/kq) (mglkg)

ALDRIN 1.5E+00 O.OE+0O 1.51+00 0.01+00 0.01+00 0.01+00 5.9E-06
ATRAZINE 4.1E+04 O.OE+DO 4.11+04 D.OE+OO 0.OE+0O 0.01+00 7.OE-13
BENZENE 8.6E+02 5.5E+02 3.4E+02 1.2E-02 1.81-02 3.01-02 1.21+01
BENZOTHIAZOLE 3.9E+04 O.OE+00 3.9E+04 0.OE+O0O0.01+00 0.01.00 1.41-06
BrCYCLOI(EPTADIENE 3.2E+05 0.01+00 3.21+05 0.DE+O0 D.01+DD D.DE+00 B.BE-04
CHLOROSENZENE 1.61.05 0.01+00 1.6E+05 0.01.00 0.01.00 O.OE.0O 9.9E-05

CHLOROFORM 4.01.03 0.01+00 4.0E+03 0.01+00 0.01+00 0.01+00 1.6E-04

CHLOROPHENYLMETHYL SULFIDE 1.6E+05 0.OE.0O 1.6E+05 0.01+00 0.01+00 0.01+00 3.11-07
CHLOAOPHENYLNETHYL SULFONE 1.6E+05 0.01+00 1.6E+05 0.01+00 O.OE+OO 0.01+00 2.9E-08
CHLOROPHENYLMETHYL SULFOXIDE 1.6E+05 0.OE+OO 1.6E+05 0.01+00 0.OEi-00 O.OE+00 i.2E-D8
PPDDE 7.4E+01 0.OE+00 7.4E+01 0.01+00 0.01.00 0.01+00 7.1E-08
DIBROMOCHLOROPROPANE 1.8E.01 3.61+01 1.2E+01 1.1E-01* 5.6E-02 1.7E-D1* 0.01.00
1,2-DICHLOROETHANE 2.8E+02 0.01.00 2.8E+02 0.01.00 0OE.0E0O 0.01+00 5.4E-05

1,2-DICHLOROETI4YLENE 1.7E+05 0.01+00 1.7E+05 0.OEi-00 0.01.00 0.01.00 0.01.00
DICYCLOPENTADIENE 5.41.04 4.2E+02 4.11+02 1.8E-02 2.4E+OO* 2.4E+00* 0.01+00

DIELDRIN 1.6E.O0 1.DE+06 1.61+00 3.2E+O0* 2.9E-04a 3.21.00* 0.01+00
OIISOPROPYLMETHYL PIIOSPHONATE 6.6E.05 0.01+00 6.6E+05 0.01+00 0.01.00 0.OE.00 2.OE-10
DIMETHYLDISULFIDE 6.7E+04 O.OE.00 6.7E+04 0.01.00 0.01+00 0.01.00 1.7E-07
DITHIANE 8.3E+04 0.01+00 8.3E.04 0.01.00 0.OE.00 0.01.00 0.OE.-00

ENDRIN 2.5E+03 0.OE'-00 2.5E+03 0.01.00 0.OE.00 0.01.00 8.2E-11

ETNYLBENZENE 8.3E+05 1.9E+06 5.8E+05 4.81-07 2.11-07 6.9E-07 3.6E-05
NEXACHLOROCYCLOPENTADIENE 1.71.04 0.01+00 1.7E+04 0.01.00 0.OE+00 0.OE+OO 1.7E-O5

ISODRIN 5.81.02 0.01+00 5.BE+02 0.OE.0O O.OE+00 0.01+00 1.1E-07

MALATHION 1.7E.05 0.OE.00 1.7E+05 0.01+00 0.DE.00 0.0E+00 9.2E-13

METHYLISOBUTYL KETONE 4.1E+-05 0.OE.00 4.11+05 0.OE'-00 0.01+00 0.01+00 1.6E-08

1,4-OXATHIANE 2.5E+05 0.01+00 2.5E.05 0.01+00 0.OE+00 0.OE'-00 0.01.00
TETRACHLORDITHYLENE 5.1E+02 0.01.00 5.11.02 0.01+00 0.01.00 0.OE.00 1.3E-04
TOLUENE 2.5E+06 0.01+00 2.5E+06 0.OE.00 0OE.0E0O 0.01.00 1.6E-05

1,1,2-TRICHLOROETHANE 4.3E+02 0.01+00 4.3E.02 0.01.00 0.01.00 O.OE.00 7.41-05

M-XYLENE 1.4E+07 6.01.05 5.7E+05 5.6E-08 1.3E-06 1.4E-06 7.9E-05

0,P-XYLENE 1.4E+07 6.01.05 5.7E*05 3.51-07 8.4E-06 8.71-06 5.7E-05

CHROMIUM 6.91+01 0.01+00 6.9E+01 6.8E-01* 0.OE+00 6.8E-01* 0.01.00

COPPER 4.21.05 0.01.00 4.2E+05 9.81-05 0.01+00 9.81-05 0.01.00

ZINC 2.01+06 0.01+00 2.01+06 4.4E-05 0.01.00 4.4E-05 0.01+00

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volumae VI-A).

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose uracceptable chronic exposure through the exposure pathway considered, even in Its pure form.
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SPSA-2e-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT _CLRJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPW

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

ALDRIN 1.5E+00 0.06.00 1.5E+00 0.OE.OO O.OE+00 0OE.0E0 5.96-06

ATRAZINE 4.16.04 0.OE+00 4.1E.04 0.06+00 0.06+00 0.0E+00 7.06-13

BENZENE 8.6E.02 5.5E+02 3.46.02 1.2E-02 1.8E-02 3.06-02 1.2E+01

BENZOTNIAZOLE 3.9E+04 0.06+00 3.9E+04 0.OE+OO 0.06.00 0.06.00 1.4E-06

BICYCLOHEPTADIENE 3.2E+05 0.06+00 3.2E+05 0.06+00 0.06.00 0.06.00 8.86-04

CHLOROSENZENE 1.6E.05 O.OE.OO 1.66.05 0.06.00 0.06+00 0.OE.O0 9.96-05

CHLOROFORM 4.06.03 0.06.00 4.06.03 0.06+00 0.OE+O0 0.06.00 1.6E-04

CNLOROPHENYLMETHYL SULFIDE 1.6E+05 0.06.00 1.6E+05 0.06.00 0.06+00 O.0E.O0 3.16-07

CHLOROPMEWYL14ETHYL SULFONE 1.6E.05 0.06+00 1.6E+05 0.06.00 0.06.00 0.06+00 2.96-08

CHLOOIPHEWYLMETHYL SULFOXIDE 1.6E.05 0.OE.00 1.6E+05 0.06.00 0.06.00 0.06.00 1.26-08

PP^ZDE 7.4E+01 0.06.00 7.4E.01 .0.E+00 0.06+00 0.06.00 7.16-08

DIBROMOCHLOROPROPANE 1.86+01 3.66.01 1.26.01 1.16.01* 5.6E-02 1.76-01* 0.06.00

¶,2-DICHLOROETHAIJE 2.86.02 0.06.00 2.86+02 0.06+00 0.06.00 0.OE.00 5.4E-05

1,2-DICHLOROETHYLENE 1.76+05 0.06.00 1.7E.05 0.06+00 0.06+00 0.06+00 0.06+00

DICYCLOPENTADIENE 5.4E+04 4.26+02 4.1E+02 1.86-02 2.46+00* 2.46,00* 0.06+00

DIELDRIN 1.6E.00 1.06.06 1.6F.00 3.26.00' 2.9E-04a 3.2E+00* 0.06+00

DIISOPROPYLKETHYL PHOSPHONATE 6.66.05 0.06.00 6.6E+05 0.06+00 0.06.00 0.06+00 2.06-10

DIMETHYLDISULFIDE 6.76+0.4 0.06+00 6.76.04 0.06+00 0.06+00 0.06+00 1.7E-07

DITHIANE 8.3E+04 0.06.00 8.3E+04 0.06.00 0.06.00 0.06+00 0.06+00

ENORIN 2.5E+03 0.06+00 2.5E.03 0.06+00 0.06+00 0.06+00 8.26-11

ETHYLIENZENE 8.36+05 1.9E+06 5.8E+05 4.86-07 2.16-07 6.9E-07 3.66-05

I4EXACHLOROCYCLOPENTADIENE 1.76+04 0.06+00 1.76.04 0.OE.00 0.06+00 0.06+00 1.7E-05

ISOORIN 5.86+02 0.06+00 5.86+02 0.06+00 0.06.00 0.06+00 1.1E-07

MALATHION 1.7E.05 0.06+00 1.76+05 0.06.00 0.06+00 0.06+00 9.2E-13

METHYLISOBUTYL KETONE 4.16+05 0.06+00 4.16+05 0.06+00 0.06+00 0.06+00 1.66-08

1,4-OXATHIANE 2.5E+05 0.06.00 2.56+05 0.06+00 0.06+00 0.06+00 0.06+00

TETRACHLOROETHYLENE 5.16+02 0.06+00 5.16+02 0.06.00 0.06+00 0.06+00 1.3E-04

TOLUENE 2.5E+06 0.06+00 2.56+06 0.06+00 0.06+00 0.06+00 1.6E-05

1,1,2-TRICHLOR0ETHANE 4.3E+02 0.06+00 4.36+02 0.06+00 0.06+00 0.06.00 7.46-05

1N-XYLENE 1.46+07 6.06+05 5.76+05 5.6E-08 1.36-06 1.4E-06 7.9E-05

O,P-XYLENE 1.46+07 6.06+05 5.76+05 3.5E-07 8.46-06 8.7E-06 5.7E-05

CHROMIUM 6.9E+01 0.06+00 6.96+01 6.86-01' 0.06+00 6.8E-01' 0.06.00

COPPER 4.2E+05 0.06+00 4.2E+05 9.8E-05 0.06+00 9.86-05 0.06+00

ZINC 2.06+06 0.06+00 2.06+06 4.4E-05 0.06.00 4.46-05 0.06.00

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.

The SPPPLV has therefore been set to 1.006+06 mg/kg (See volumne VI-A).

': El is equal to or exceeds 1.06-01

If the PPLV vatue indicated is greater than 1.006+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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EXPOSURE SA-2 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)

ALDRIN 2.1E-01 0.0E+00 2.1E-01 0.OE+OO 0.01+00 0.OE+OO B.8E-05

ATRAZINE 1.8E+04 .0.E.O 1.8E+04 0.01+00 0.OE+O0 0.01+00 4.5E-12

BENZENE 1.2E+02 8.51.01 5.01+01 8.4E-02 1.2E-01* 2.01-01* 1.8E+02

BENZOTHIAZOLE 1.71.04 0.01+00 1.71.04 0.01.00 0.01.00 0.0E.00 8.9E-06

BICYCLONEPTADIENE 1.4E+05 0.01+00 1.4E+05 0.01.00 0.01.00 0.01.00 5.7E-03

CHLOROBENZENE 6.8E+04 0.01.00 6.81.04 0.01+00 0.0E*00 0.01.00 6.4E-04

CHLOROFORM 5.61+02 0.01+00 5.61+02 0.01.00 0.01.00 0.01.00 2.4E-03

CHLOROPHENYLMETHYL SULFIDE 7.01.04 0.01+00 7.01.04 0.01+00 0.01+00 0.01.00 Z.OE-06

CHLOROPHENYLMETHYL'SULFONE 7.01.04 0.01.00 7.01.04 0.01.00 0.01.00 0.01.00 1.9E-07

CHLOROPHENYLMETHYL SULFOXIDE 7.OE.04 0.01+00 7.01.0-4 0.01+00 0.01.00 0.01.00 7.6E-08

PPODE 1.DE.O1 0.01.00 1.OE+01 0.01+00 0OE.00+ 0.01.00 1.11-06

DIBROP40CHLOROPROPAME 2.5E+00 1.8E+00 1.OE.00 8.OE-01* 1.11+00* 1.91.00* 0.01+00

1,2-DICHLOROETHANE 3.91+01 0.01.00 3.9E.01 0.01.00 0OE.0E0 0OE.0E+0 8.11-04

1,2-DICHLOROETHYLENE 7.01.04 0.01+00 7.01.04 0.01400 0.01.00 0.01.00 0.01+00

DICYCLOPENTADIENE 1.8E.04 1.5E.02 1.51+02 5.51-02 6.61+00* 6.71+00* 0.OE.00

DIELDRIN 2.2E-01 1.OE.06 2.21-01 2.31.01* 4.4E-03a 2.31+01* 0.01.00

DIISOPROPYLMITHYL PHOSPHONATE 2.81.05 0.01+00 2.8E.05 0.01.00 0.OE.O 0.01+00 1.3E-09

DIMETHYLDISULFIDE 2.9E+04 0.01+00 2.9E+04 0.OE+00 0.01.00 O.OE+00 1.11-06

DITHIANI 3.51.04 0.01.00 3.5E+04 0.01+00 0.01.00 0.01.00 0.OE.00

ENDRIN 1.11+03 0.01.00 1.11.03 0.01+00 0.01+00 0.01.00 5.3E-10

ETHYLBENZENE 3.51+05 6.9E+05 2.314#05 1.11-06 5.81-07 1.7E-06 2.3E-04

NEXACHLOROCYCLOPENTADIENE 5.7E+03 0.01+00 5.71+03 0.01+00 0.0E+00 0.01400 1.11-04

ISODRIN 2.51.02 0.01+00 2.51.02 0.01+00 0.01+00 0.01+00 7.31-07

MALATHION 7.01+04 0.01+00 7.01+04 0.01.00 0.01+00 0.01+00 6.01-12

14ETHYLISOBUTYL KETONE 1.71.05 0.01+00 1.7E#05 0.01+00 0.01+00 0.01+00 1.01-07

1,4-OXATHIANE 1.11.05 0.01.00 1.11+05 0.01+00 0.01+00 0.01+00 0.01+00

TETRACHLOROETHYLENE 7.11+01 0.01+00 7.11+01 0.01+00 0.01+00 0.01+00 1.9E-03

TOLUENE 1.1E+06 0.01+00 1.11+06 0.01+00 0.01+00 0.01+00 1.01-04

1,1,2-TRICHLORDETHANE 6.01+01 0.01+00 6.01+01 0.01+00 0.01+00 0.01+00 1.11-03

M-XYLENE 5.81+06 2.2E+05 2.11+05 1.4E-07 3.7E-06 3.BE-06 5.11-04

O,P-XYLENE 5.81+06 2.21+05 2.11+05 8.6E-07 2.3E-05 2.4E-05 3.7E-04

CHROMIUM4 8.8E+00 0.0E+00 8.8E+00 5.31+00' 0.01+00 5.31+00' 0.01+00

COPPER 2.51+05 0.01+00 2.5E.05 1.7E-04 0.01+00 1.7E-04 0.01.00

ZINC 1.1E.06 0.01+00 1.11+06 8.4E-05 0.01+00 8.4E-05 0.01+00

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 compounrd.
The SPPPLV has therefore been set to 1.001+06 mg/kg (See volume VI-A).

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

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

2'-139



SPSA- 2e-6

EXPOSURE EVALUATIONS FOR COM4MERCIAL WORKERS

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

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

ALDRIN 1.9E+00 O.OE+OO 1.9E+00 O.OE+OO O.OE+OO O.OE+OO 1.4E-a2
ATRAZINE 2.3E+04 O.0E+0O 2.3E+04 O.OE+OO O.OE+00 O.OE+0O 4.9E-09
BENZENE 1.1E+03 1.3E+00 1.3E+00 9.2E-03 7.4E+00* 7.4EOO* 2.7E+04
BENZOTHIAZOLE 2.2E+D4 O.OE+OO 2.2E+04 O.OE+OO O.OE+0O O.OE.OO 9.71-03
GICYCLOIIEPTADIENE 1.8E+05 O.OE+0O 1.8E+05 O.OE.O0 0.OE+OO O.OE+OO 6.2E+00
CHLOROBENZENE 8.8E+O4 O.OE+DO 8.8E+04 O.OE+OO O.OE+OD O.OE+OO 7.OE-O1
CHLOROFORM 5.1E+03 O.OE+O0i 5.1E+03 O.OE.OO O.OE+OO O.OE+OO 3.7E-01
CHLOROPHENYLMETNYL SULFIDE 9.1E.O4 O.OE+OO 9.1E+D4 O.OE.OO O.OE+OO O.OE.OO 2.2E-03
CHLOROPHENYLMETNYL SULFONE 9.1E+04. 0.OE.00 9.1E+04 O.OE+OO O.OE.OO 0.OE.OO 2.1E-04
CHLOROPMENYLMETHYL SULFOXIDE 9.1E+04 O.OE+00 9.1E+04 O.OE+OO O.OE.OO O.0E+OO 8.2E-05
PPDDE 9.3E+01 O.OE.OO 9.3E+01 0.OE.0 O.OE.OO D.OE*00 1.7E-O1.

DIBRONOCKLOROPROPANE 2.3E+01 1.2E-01 1.2E-01 B.8E-02 1.7E+01' 1.7E+01* O.OE+OO
1,2-DICHIOROETHANE 3.5E+02 0.OE.O0 3.5E+02 O.OE+OO O.OE+OO O.OE+OO 1.3E-01
1,2-DICHLOROETHYLENE 9.2E+04 0.OE+00 9.2E+04 O.OE+OO O.OE+O O.OE+0O 0.OE+OO
DICYCLO-ENTADIENE 1.7E+04 3.4.E-01 3.4E-01 5.BE-02 2.9E+03* 2.9E,03* 0.OE0OO

DIELDRIN 2.OE+OO 1.OE+06 1.9E+00 2.5E+0O* 8.7E-O2a 2.6E+00* O.OE+00
bIISOPROPYLMETHYL PHOSPHONATE 3.7E+05 0.DE.OO 3.7E+05 O.OE+00 O.OE+OO O.OE+0O 1.4E-06
D1I4ETHYLDISULFIDE 3.7E+04 O.OE.OO 3.7E+04 O.OE.+OO O.OE+00 O.OE+00 1.2E-03
DITHIANE 4.6E+04 C.OE+OO 4.6E+04 O.OE.O O.OE"00 O.OE+0O O.OE+00
ENDRIN 1.4E+03 0.OE+0O 1.4E+03 O.OE+00O0.OE.00 0.OE+O0 5.8E-07
ETHYLBENZENE 4.6E.05 1.1E+04 1 04 8.71-07 3.8E-05 3.8E-05 2.SE-01

NEXACHLDROCYCLOPENTADIENE 5.5E+03 O.OE+00 5 .:.03 0.OE+00 O.OE.0O O.OE+0O 1.2E-01
ISODRIN 3.2E+02 0.0E.00 3.2E+02 O.OE+0O 0.OE.0O 0.OE.0O 7.9E-04

MALATHION 9.2E+04 0.OE.00 9.2E+04 O.OE.OO 0.OE.00 0.OE.OO 6.5E-09
METHYLISOBUTYL KETONE 2.2E+05 0.OE.00 2.2E+05 O.OE.OO O.OE+O0O0.OE+OO 1.1E-04

1,4-OXATHIANE 1.4E+05 O.OE+OO 1.4E+05 0.OE+OO O.OE+OO 0.OE+OO O.OE+OO
TETRACIILOROETHYLENE 6.5E+02 0.OEtOO 6.5E+02 O.OE.OO O.OE.O 0.0E+00 3.OE-O1

TOLUENE 1.4E+06 O.OE+OO 1.4E+06 O.OE.OO 0.OE+OO O.OE+OO 1.1E-O1
1,1,2-TRICIILOROETHANE 5.5E+02 O.OE+00 5.5E+02 0.OE+O0 0.OE+00 O.OE+OO 1.71-01

M-XYLENE 7.OE+06 4.9E+02 4.9E+02 1.1E-07 1.6E-03 1.6E-03 5.6E-01

O.P-XYLENE 7.OE+06 4.9E+02 4.9E+02 7.2E-07 1.OE-02 1.OE-02 4.OE-O1

CHROMIUM4 5.5E+01 O.OE.OO 5.5E+01 8.5E-01* O.OE+00 8.5E-01* O.OE+0O

COPPER 1.8E+05 0.DE+OO 1.BE.05 2.3E-04 O.OE.OO 2.3E-04 O.OE+OO
ZINC 7.SE.O5 O.OE+OO 7.8E+05 1.1E-04 O.OE+OO 1.IE-04 O.0EeDO

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 compountd.

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

: 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 pdthway considered, even in its pure formr.
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SPSA-2e-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUM4ULAT IVE DIRECT INDIRECT CUMIULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 O.OE+OO O.OE.OD 1.2E-01 D.OE+OO O.OE+OO O.OE+OO 4.4E-05 4.1E-02
ATRAZINE 4.2E+03 O.OE+OO O.OE+OO 4.2E+03 O.OE+OO O.OE+OO G.OE+OO 5.3E-12 4.9E-09

BENZENE 6.7E+01 7.4E+01 1.3E+00 1.3E+00 1.5E-01* 7.5EOO* 7.7E+OO* 8.8E+01 8.2E+04

BENZOTHIAZOLE 4.OE+03 O.OE+OO O.OE+OO 4.OE+03 D.OE+OO O.OE+OO O.OE+OO 1.OE-05 9.7E-03

BICYCLOREPTADIENE 3.3E+04 0.OE.OO O.OE+0O 3.3E+04 D.DE+0O O.OE+OO O.OE+OO 6.6E-03 6.2E+00

CHLOROBENZENE 1.5E+04 O.OE+OO O.OE.OO 1.5E+04 O.OEeOO O.DE+OO O.OE+0O 7.4E-04. 7.OE-O1

CHLOROFORM 3.1E+02 O.OE+OO O.OE+OO 3.1E+02 O.OE.OO O.OE+OO O.OE.OO 1.2E-03 1.1E+00

CHLOROPHENYLMETHYL SULFIDE 1.TE*04 O.OE.OO O.OE+OO 1.7TE+04 O.OE+OO O.OE.OO O.OE+OO 2.3E-06 2.2E-03

CHLOROPHENYLMETHYL SULFONE 1.7E+04 D.OE+OO O.OE+OD 1.7E+04 O.OE+OO O.OE+DD O.OE+OO 2.2E-07 2.1E-04

CHLOROPHENYLMETHYL SULFOXIDE 1.7E+04 O.OE+OO O.OE+0D 1.7E+04 O.OE+OO O.DE+OO O.OE.OO 8.8E-08 8.2E-05
PPODE 5.7E+00OD.OE+OO O.OE+OO 5.7E+00 O.DE+OO O.OE+0O O.DE+DO 5.4E-07 5.OE-04

DIBROMOCHLOROPROPANE 1.4E+00 4.8E+00 2.8E-02 2.7E-02 1.4E.OO* 7.lE+O1* 7.3E.01* O.OE+DO O.OE+OO

1,2-DICHLOROETI4ANE 2.2E+01 O.OE+0O 0.OE+00 2.2E+01 O.OE+OO O.OE+00 O.OE.OO 4.OE-DL. 3.8E-01

1,2-DICHLOROETHYLENE 1.7E+04 O.OE.OO O.OE+0O 1.7E+04. O.OE+OO O.OE+OO O.OE+OO O.OE+OO 0.OE+00

DICYCLOPENTADIENE 1.2E+03 5.6E+01 1.OE+00 1.OE+0O 8.5E-01* 1.DE+03* 1.OE.03* D.OE+DO O.OE.OO

DIELDRIN 1.2E-01 2.3E+03 1.9E+01 1.2E-01 4.lE+01* 2.6E-D1* 4.1E+O1* D.OE+OD O.OE+DO

DIISOPROPYLMETHYL PHOSPHONATE 6.8E+04 D.OE+OO O.OE+OO 6.BE+OI. O.OE+0O O.OE+OO O.OE+OD 1.5E-09 1.4E-06

DIMETHYLDISULFIDE 6.9E+03 C.OE.OO O.OE+OO 6.9E+03 O.OE.OO O.OE+OO O.OE+OO 1.3E-06 1.2E-fl3

DITHIANE 8.5E+03 O.OE+OO D.DE+OO 8.5E+03 O.OE+OO O.OE.DO O.OE+OO D.DE+OO O.OE.DO

Fl"nRIN 2.5E+02 O.OE+0O O.OE.OO 2.5E+02 O.OE.OO O.OE+OO O.OE+OO 6.1E-1O 5.8E-07

-BENZENE 8.5E+04 2.6E+05 3.2E+04 2.1E.04 4.7E-06 1.4E-05 1.9E-05 2.7E-O4 2.5E-01

hCAACIILOROCYCLOPENTADIENE 3.8E+02 O.OE+OO O.OE+OO 3.BE+O2 O.OE.OO O.OE.OO O.OE.OO 1.311-04 1.2E-01

ISODRIN 5.9E+01 O.OE.OO D.OE.OO 5.9E+01 O.OE+OO O.OE+OO C.OE+OO 8.4E-07 7.9E-04

P4ALA7HION 1.7E+04 O.OE+OO O.DE+OO 1.7E+04 O.OE+OO O.OE+OO O.OE.OO 6.9E-12 6.5E-09

METHYL ISOBUTYL KETONE 4.OE.04 O.OE+DO O.OE+OO 4.OE+04 O.OEe-OO O.OE+OO O.OE+OO 1.2E-07 1.1E-04

1,4-OXATHIANE 2.5E-04 O.OE+OO O.OE.OO 2.5E+04 O.OE.OO O.OE.OO O.OE+OO O.OE+OO O.OE+OO

TETRACHLOROETNYLENE 4.1E+01 O.OE+OO O.OE.OO 4.1E+O1 O.OE+OO O.OE+OO O.OE+OO 9.6E-04 9.OE-O1

TOLUENE 2.6E+05 O.OE400 O.OE+OO 2.6E+05 D.DE.OO O.OE+OO O.OE+OO 1.2E-04 1.1E-01

1,1,2-TRICHLOROETHANE 3.4E+01 O.OE+OO O.OE.OO 3.4E+01 O.OE+OO O.OE+OO O.OE+OO 5.6E-04 5.2E-01

M-XYLENE 8.8E+05 8.OE+O4 1.5E+03 1.4E+03 9.1E-07 5.6E-04 5.6E-D4 5.9E-04 5.6E-01

O,P-XYLENE 8.8E+05 8.OE4O4 1.5E+03 1.4E+03 5.7E-06 3.5E-03 3.5E-03 4.3E-04 4.OE-01

CHROMIUM 1.1E4'OO O.OE+OO O.OE+OO 1.1E+OO 4.1EO1* O.OE+OO 4.¶EO1* O.OE.OO O.OE+OO

COPPER 5.7E+04 D.OEe'OO O.OE+OO 5.7E+04 7.2E-D4 O.OE+OO 7.2E-04 O.OE.OO O.D.OE+O

ZINC 1.4E+05 O.OE+DO O.OE+OO 1.4E+05 6.3E-04 O.OE.OO 6.3E-04 O.OE+OD D.OEe-OO

: El s equaL to or exceeds 1.OE-01
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2.13 SITE SPSA-3a: DRAINAGE DITCHES (formerly Site 2-1: Drainage Ditches;
EBASCO, 1987h/RIC 87216R06 and EBASCO, 1988m/RIC 87216R06A)

2.13.1 Site-Specific Considerations

Figure SPSA-3a-1 and Tables SPSA-3a-1 and SPSA-3a-2 depict the target contaminants for

Site SPSA-3a. Borings 13 and 29 through 32 were included in this exposure assessment,

consistent with the South Plants SAR. The historical search conducted under the

contaminant assessment revealed that the drainage ditches were used to carry surface runoff

away from the chlorine plant; therefore, any materials used in the chlorine plant were

suspected to be present in Site SPSA-3a (EBASCO, 1987h/RIC 87216R06).

2.13.2 Spatial Distribution of Mea.sured Contaminant Concentrations

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

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

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

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

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

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

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

SPSA-3a-2 summarizes the maximum concentrations detected in groundwater together with

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

2.13.3 Site Exposure Summary

Tables SPSA-3a-3 through SPSA-3a-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-3a is greater than 10 ft, the

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

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

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Dir/Ind Dir/nd
Chlordane .... Direct -- Dir/Ind
PPDDT .... Direct Indirect Dir/Ind
Isodrin .... Direct Indirect Dir/Ind

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

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

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

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

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

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

indicated by VEI values less than 1.
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TABLE SPSA-3a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-3a

AVERAGE SITE DEPTH TO GROUNDWATER: 30 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CARBON TETRACHLORIDE 2.6 02006 01/12/88

CHLOROFORM 24 02006 01/12/88

CHLOROPHENYLMETHYL SULFONE 6.7 02006 01/12/88

DICYCLOPENTADIENE 49 02006 01/12/88

DITHIANE 3.6 02006 01/12/88

DIELDRIN 0.052 02006 01/12/88

1,4-OXATHIANE 3.2 02006 01/12/88

TETRACHLOROETHYLENE 5.8 02006 01/12/88

TRICHLOROETHYLENE 0.87 02006 01/12/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-3a-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUWJLATIVE DIRECT INDIRECT CUNJULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 1.OE+06 1.5E00 4.1E+02* 8.8E-05a 4.1E+02* O.OE+OO

CARBON TETRACHLORIDE 2.OE+02 O.OE+O0 2.OE+02 O.OE+OO O.OE+OO O.OE+O0 1.1E-06

CHLORDANE 2.OE+01 7.6E+08 2.OE+01 2.9E-02 7.4E-10 2.9E-02 O.OE+O0

CHLOROFORM 4.OE+03 O.OE+OO 4.OE+03 O.OE+OO O.OE+D O.OE+00 8.7E-08

CHLOROPHENYLMETHYL SULFONE 1.6E+05 O.OE+00 1.6E+05 O.0E+O0 O.OE+00 O.OE+0O 6.$E-13

PPODE 7.4E+01 4.2E+08 7.4E+01 1.OE-03 1.8E-10 1.OE-03 0.OE÷OO

PPDDT 7.4E÷01 8.9E÷08 7.4E+01 2.7E-02 2.2E-09 2.7E-02 0.0EO0

DICYCLOPENTADIENE 5.4E.04 O.OE0O0 5.4E+04 O.OE.OO O.OE+O0 O.OE÷O0 3.7E-06

DIELDRIN 1.6E+00 1.OE÷06 1.6E÷00 4.1E01* 2.OE-05a 4.1E+01" O.0E+OO

DITHIANE 8.3E+04 O.OE0O0 8.3E+04 O.OE0OO O.OE+O0 O.OE+O0 O.OE+00

ENDRIN 2.5E.03 1.OE+06 2.5E,03 4.8E-04 4.6E-1Oa 4.8E-04 O.OE00

NEXACHLOROCYCLOPENTADIENE 1.7E+04 2.1E+05 1.5E+04 1.4E-06 1.1E-07 1.6E-06 0.0E+00

ISODR!N 5.8E÷02 1.08E06 5.8E+02 4.5E-02 5.1E-08a 4.5E-02 0.0E+O0

1,4-OXATHIANE 2.5E+05 O.OE0O0 2.5E÷05 O.OE000 O.OE+00 0.OE+O0 O.OE+00

TETRACHLOROETHYLENE 5.1E+02 O.OE000 5.1E+02 O.OE+00 O.OE+00 O.OE+O0 6.3E-08

TRICHLOROETHYLENE 2.3E+03 O.OE+00 2.3E+03 O.OE0.0 O.OE+00 0.OE+O0 1.9E-08

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

*: 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.
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SPSA-3a-4

EXPOSURE EVALUATIONS FON CASUAL VISITORS

DIRECT INDIRECT CUNULATIVE DIRECT INDIRECT CUI&JLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 1.0E+06 1.5E+00 4.1E÷02" 8.SE-OSa 4.1E+02" O.OE+O0

CARBON TETRACHLORIDE 2.0E÷02 O.OE÷O0 2.0E+02 O.OE÷O0 O.OE+O0 O.OE÷O0 1.1E-00

CHLORDANE 2.0E+01 7.0E+08 2.0E+01 2.9E-02 7.4E-10 2.9E-02 O.OE÷O0

CHLOROFORM 4.0E÷03 O.OE+O0 4.0E+03 O.OE+O0 OOE+O0 O.OE+O0 8.7E-08

CHLOROPHENYLNETHYL SULFONE 1.0E+05 O.OE÷O0 1.0E÷05 O.OE+O0 O.OE÷O0 O.OE÷O0 6.8E- 13

I•DDE 7.4E+01 4.2E+08 7.4E+01 1.0E-03 1.8E-10 1.0E-03 O.OE÷O0

I•DDT 7.4E+01 8.9E+08 7.4E÷01 2.7E-02 2.2E-09 2.7E-02 O.OE÷O0

DICYCLOPENTADIENE 5.4E+04 O.OE÷O0 5.4E+04 O.OE+OO O.OE+O0 O.OE÷O0 3.7E-06

DIELDRIN 1.6E+00 1.DE+06 1.6E+00 4.1E+01" 2.0E-O5a 4.1E÷01" O.OE+OO

OlTHIANE 8.3E+04 O.OE+O0 8.3E+04 O.OE+OO O.OE+O0 O.OE+O0 O.OE+OO

ENDRIN 2.5E+03 1.0E+06 2.5E+03 4.8E-04 4.6E-IDa 4.8E-04 O.OE+OO

HEXACHLOROCYCLOPENTADIENE 1.7E+04 2.IE+05 1.5E+04 1.4E-00 1.1E-07 1.6E-06 0.0E+00

ISOORIN 5.8E+02 1.0E+06 5.8E+02 4.5E-02 5.1E-O8a 4.5E-02 O.OE+O0

1,4-OXATHIANE 2.5E+05 O.OE+OO 2.5E+05 O.OE+O0 O.OE+O0 O.OE+OO O.OE+O0

TETRACHLOROETHYLENE 5.1E+02 O.OE+O0 5.1E+02 O.OE+O0 O.OE+O0 O.OE+O0 6.•E-08

TRICHLOROETHYLENE 2.3E+0] O.OE÷O0 2.3E+03 O.OE+O0 O.OE+O0 O.OE+O0 1.9E'08

a: This contaminant saturates the soi[ gas and produces a vapor ftux which is betow one-tenth of

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

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See votume VI-A).

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

If the PPLV vatue 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.
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SPSA-3a-5I EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS
DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 2.1E-01 1.OE+06 2.11-01 3.OE+03* 1.3E-03a 3.OEe03* 0.01.00

CARBON TETRACHLORIDE 2.7E+01 O.OE.O0 2.7E+01 0.01.00 O.OE+0O 0.01.00 1.7E-05

CHLORDANE 2.71.00 5.0E+07 2.7E+00 2.IE-01* 1.1E-08 2.11-01* 0.01.00

CHLOROFORM 5.6E+02 0.01.00 5.6E+02 0.01.00 0.01.00 0.01.00 1.3E-06

CHLOROPHENYLMETHYL SULFONE 7.01.04 O.0E+0O 7.01.04 0.01.00 0.01.00 0.01.00 4.4E-12

PPDDE 1.OE.01 2.81.07 1.0E+01 7.3E-03 2.7E-09 7.3E-03 O.OE+OO
PPDDT 1.01.01 5.9E+07 1.0E.01 2.OEO01* 3.1.E-08 2.OE-01* 0.01+00

DICYCLOPENTADIENE 1.81404 O.OE.OO 1.8E404 0.01.00 0.01.00 0.OE.0O 2.4E-05

DIELDRIN 2.2E-01 1.OE.06 2.2E-01 2.91+02* 3.OE-04a 2.9E+02* 0.01.00

DITHIANE 3.5E+04 O.OE+OO 3.5E+04 0.OE.O0O0.01.00 0.01.00 0.0E+OO

ENORIN 1.1E+03 1.01.06 1.1E+03 1.11-03 3.OE-09a 1.11-03 O.OE.OO

HEXACHLOROCYCLOPENTADIENE 5.7E+03 7.7E+04 5.3E+03 4.2E-06 3.1E-07 4.5E-06 0.OEO00

ISODRIN 2.5E+02 1.01+06 2.5E+02 1.1E-01* 3.3E-07a 1.1E-01* 0.OE.OO

1,4-OXATHIANE 1.1E+05 0.01+00 1.1E+05 0.01.00 0.01.00 0.01+00 0.01.00

TETRACHLOROETNYLENE 7.1E+01 0.01+00 7.1E+01 0.01.00 0.01.00 0.OEa-O0 9.SE-07

TRICHLOROETHYLENE 3.2E+02 O.OE.O0 3.2E.02 0.01.00 0.OE'-00 0.01.00 2.8E-07

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volum~e VI-A).

':El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-3a-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT LALAIE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALORIN 1.9E+00 4.OE-01 3.3E-01 3.3E.02* 1.6EO3* 1.9E.03* O.OE+O0

CARBON TETRACHLORIDE 2.5E+02 O.OE+OO 2.5E+02 O.OE.OO 0.OE+OO O.OE+OO 9.9E -02

CHLORDANE 2.5E+01 1.4.E+04 2-5E+01 2.3E-02 4.IE-05 2.3E-02 O.OE+OO

CHLOROFORM 5.IE+03 O.OE+OO 5.1E+03 O.OE.OO O.OE+OO O.OE.0O 7.SE-03

CHLOROPHENYLMETHYL SULFONE 9.1E+D4 O.DE+OO 9.1E+04 O.OE+00 O.OE+OO O.OE+OO ¶.8E-07

PPDDE 9.3E+01 1.9E+01 1.6E+01 S.IE-04 3.9E-03 4.7E-03 O.OE+OO

PPDDT 9.3E+01 1.9E+01 1.6E+01 2.1E-02 1.OE-01* 1.2E-01* O.OE+OO

DICYCLOPENTADIENE 1.7E+04 O.OE.OO 1.7E+04 O.OE.OO O.OE+OO O.OE+OO 9.9E-01

DIELDRIN 2.OE+00 5.8E+01 1.9E+00 3.2E+O1* 1.1E+00* 3.3EO¶* O.OE+OO

DITNIANE 4.6E+04 O.OE+OO 4.6E+04 O.OE.OO (l.OE+00 O.OE+OO O.OE+O0

ENDRIN 1.4E+03 1.OE+06 2.4E+02 8.7E-04 4.2E-03a 5.OE-03 O.OE+OO

HEXACHLOROCYCLOPENTADIENE 5.5E+03 1.9E+01 1.9E+01 4.4E-06 1.3E-03 1.3E-03 O.OE+0O

ISODRItI 3.2E+02 6.7E+01 5.5E+01 M.E-02 3.9E-O1* 4.7E-O1* O.OE+OO

1,4-OXATHIANE 1.4E+05 O.OE+OO 1.4E+05 O.OE+OO O.OE.OO O.OE+OO O.OE+OO

1'ETRACHLOROETHYLENE 6.5E+02 0.OE+00 6.5E+02 O.OE+OO O.OE+OO O.OE+OO 5.6E-03

TRICHLOROETNYLENE 2.9E+03 O.OE+OO 2.9E+03 O.OE+OO O.OE+OO O.OE+OO 1.7'E-03

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.

The SPPPLV has therefore been set to 1.OOE+D6 mg/kg (See votume VI-A).

*: El is equal to or exceeds 1.OE-O1
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SPSA-3a-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMIULATIVE DIRECT INDIRECT CUM~ULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPW ENC

(mg/kg) (ma/kg) (MA/Og (MA/kg

ALDRIN 1.2E-01 9.4E+05 4.01-01 9.OE-O2 5.3E,03* 1.6E,03* 6.9E,03* 0.01+00 O.OE*OO
CARBOM TETRACHLORIDE 1.5E+01 0.01.00 0.0E+00 1.5E+01 0.01.00 .0.E.OO 0.0E+00 8.3E-06 3.01-01

CHILORDANE 1.5E+00 1.01+08 5.2E+00 1.2E+00 3.7E-01* 1.1E-01* 4.81-01* 0.01.00 0.01.00

CHLOROFORM 3.1E+02 O.OE.OO 0OE.0E0 3.11.02 0.01.00 O.OE+00 0.01+00 6.5E-07 2.3E-02

CHLOROPHENYLDSETHYL SIJLFONE 1.7E+04 0.01.00 0.01+00 1.7E+04 0.01.00 O.OE+0O 0.OE'00 5.1E-12 1.81-07

PPDDE 5.7E+00 5.6E.07 1.9E+01 4.4E+00 1.3E-02 3.9E-03 1.7E-02 0.01+00 0.01.00

PPODT 5.7E+0O 1.2E.08 1.9E+01 4.4E+00 3.5E-01* 1.OE.01* 4.5E.01* 0.0E.00 0.OE.OO

DICYCLOPENTADIENE 1.2E+03 0.01.00 0.01.00 1.2E+03 0.01+00 0.01+00 0.01.00 2.81-05 9.9E-01

DIELDRIN 1.2E-01 4.3E+05 1.9E+01 1.2E-01 5.2E..02* 3.31.00* 5.3E+02* 0.01+00 0.01.00

DITHIANE 8.5E+03 0.01+00 0.01.00 8.5E+03 0.01+00 0.01.00 0.OE+O0 .0.Ee'0O 0.01.00

ENDRIN 2.5E+02 1.0E+06 1.OE+O6 2.01+02 4.71-03 1.4E-03a 6.1E-03 0.01+00 O.OE+00

HEXACHLOROCYCLOPENTADIENE 3.8E+02 2.8E+04 5.8E+01 5.01.01 6.3E-05 4.21-04 4.8E-04 0.01.00 0.01.00

ISODRlN 5.9E+01 6.81+07 2.01+02 4.6E+01 4.4E.01* 1.3E-01* 5.7E.01* 0.01+00 0.01+00

1,4-OXATHIANE 2.5E+04 0.OE.00 0.0E.00 2.51+04 0.01+00 O.OE+OO 0.01+00 0.OE'-O O0.OE+00

TETRACHLOROETHYLENE 4.11+01 0.01+00 .0OE.O0 4.1E+01 0.OE.O0 0.01+00 0.01+00 4.7E-07 1.71-02

TRICHLOROETHYLENE 1.8E+02 0.01.00 0.01+00 1.8E+02 0.01+00 0.01+00 0.OE'OO 1.4E-07 5.01-03

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. The SPPPLV has therefore been set to

1.001*06 mg/kg (See volume VI-A).

':El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imrply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.14 SITE SPSA-3b: SALT STORAGE PAD (formerly Site 2-6: Salt Storage Pad;
EBASCO, 1987f/RIC 87127R02 and EBASCO, 1988i/RIC 87127R02A)

2.14.1 Site-Specific Considerations

Figure SPSA-3b-1 and Tables SPSA-3b-1 and SPSA-3b-2 depict the target contaminants for

Site SPSA-3b. Borings 1 through 12, 12B, and 13 through 21 were included in this

exposure assessment, consistent with the South Plants SAR. The historical search
conducted under the contamination assessment revealed that GB brine and mustard
incineration wastes may have been stored in Site SPSA-3b (EBASCO, 1987f/RIC

87127R02); however, these chemicals and most of their degradation products were not

detected in soil during the Phase I and Phase II investigations. This site was also used to

store pesticide wastes, Aldrin and Dieldrin filter cakes, dirt and debris from excavated

sewer lines, and waste drums, metal, wood, contaminated dirt, and concrete from Aldrin

manufacturing processes. Therefore, chemicals from the RMA target contaminant list that

are associated with these activities were suspected to be present in Site SPSA-3b

(EBASCO, 1987f/RIC 87127R02).

2.14.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-3b are shown in Figure SPSA-3b-1.. The following contaminants were not included

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

Phase 11 investigations: 2-Pentanone, occurring in Borings 3 (23.7-24.7 ft), and

1,1,2,2-Tetrachloroethane, occurring in Boring 6 (9-10 ft). Although not shown in this

figure, these nontarget compounds were included in the South Plants SAR and in this

exposure assessment because they passed through the screening process performed in the

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

Table SPSA-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

contaminants from the Phase I and Phase 11 investigations. The boring number and depth

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

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is
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assumed to be negligible (see Volume VI-A). Table SPSA-3b-2 summarizes the maximum

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

interval, and depth to groundwater.

2.14.3 Site Exposure Summary

Tables SPSA-3b-3 through SPSA-3b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-3b is greater than 10 ft, the

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

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

critical exposure pathway identified.

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

Aldrin Dir/ind Dir/Ind Dir/Ind Di/Ind Dir/Ind
Chlordane Direct Direct Direct Direct Dir/Ind
Dieldrin Direct Direct Dir/Ind Dir/Ind Dir/Ind
Isodrin Direct Direct Direct Dir/mnd Dir/nd
Arsenic Direct Direct Direct Direct Direct
PPDDE .... Direct Indirect Dir/Ind
PPDDT .... Direct Indirect Dir/Ind
Hexachlorocyclo-

pentadiene .... Indirect Indirect Dir/Ind
Chloroform ...... Indirect Indirect
Chlorophenylmethyl

sulfide ...... Indirect Dir/lnd
1,2-Dichloroethane ...... Indirect Indirect
Dicyclopentadiene ...... Indirect Dir/Ind
1, 1,2,2-Tetrachloroethane ...... Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.
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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 SPSA-3b is designated as a Priority I site, based on the most sensitive exposed

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

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

indicated by VEI values less than 1.
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SPSA-3b-t.
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAM4INANT PPLV PPLV PPLV El El El OPN
(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 9.6E+04 1.51+00 1.11+04* 1.81-01' 1.11+04* 0.01+00

ATRAZINE 4.iE+04 1.6E+08 4.11+04 1.5E-05 3.71-09 1.5E-05 O.0E.OO

CARBON TETRACHLORIDE 2.OE+02 O.OE+00 2.01+02 0.01+00 0.01+00 0.01+00 1.11-04

CHLORDANE 2.01+01 1.01+06 2.01+01 1.51+01* 2.91-O5a 1.51+01* 0.01.00

CHLOROFORM 4.01.03 1.2E.04 3.01+03 0.01+00 2.51-04 2.5E-04 8.81-05

CNLOROPMENYLMETHYL SULFIDE 1.6E+05 1.01.06 1.6E+05 1.2E-02 3.4E-04a 1.3E-02 0.01+00

CNLOROPHENYLMETHYL SULFONE 1.6E.05 1.01.06 1.5E+05 4.9E-04 5.2E-05a 5.4E-04 0.01.00

CHLOROPHENYLMETIIYL SULFOXIDE 1.6E+05 9.51.05 1.4E+05 1.2E-04 2.1E-05 1.4E-04 0.01.00

PPODE 7.4E.01 5.81.06 7.41+01 2.7E-02 3.5E-07 2.7E-02 0.01.00

PPDDT 7.4E.01 1.01.06 7.4E+01 9.61-02 5.8E-07a 9.61-02 0.OE.OO

DIBROMOCHLOROPROPANE 1.81.01 3.7E+02 1.7E+01 6.11-04 2.9E-05 6.4E-04 0.01.00

1,2-DICHLOROETHANE 2.81.02 1.11.03 2.2E+02 7.21-03 1.81-03 8.91-03 0.01.00

DICYCLOPENTADIENE 5.41.04 1.OE.06 6.91+03 3.7E-03 2.5E-02a 2.91-02 0.01.00

DIELDRIN 1.61.00 1.01.06 1.6E+00 2.51.02* 9.2E-03a 2.51.02' 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 3.71+05 2.41+05 0.01+00 1.6E-07 1.6E-07 0.OE.00

DITHIANE 8.3E+04 0.OE.00 8.3E+04 0.01.00 0.OE'00 0.01.00 0.01.00

ENDRIN 2.5E.03 1.01.06 2.5E+03 5.2E-03 3.7E-07a 5.21-03 0.01.00

NEXACHLOROCYCLOPENTADIENE 1.7E+04 1.0E.06 8.31.02 3.5E-03 6.6E-02a 6.91-02 0.01+00

!SODRIN 5.8E+02 1.01.06 5.8E+02 1.61,00* 1.3E-04a 1.61+00* 0.01+00

1,4-OXATHIANE 2.5E+05 0.01.00 2.5E.05 0.01.00 0.01+00 0.01.00 0.01.00

1,1,2,2-TETRACHLOROETHANE 1.3E+02 1.5E.03 1.2E+02 1.61-03 1.3E-04 1.71-03 0.OE+00

TETRACHLOROETHYLENE 5.1E+02 0.01+00 5.11.02 0.01+00 0.01+00 0.01+00 6.01-06

TRICHLOROETHYLENE 2.31.03 0.01+00 2.3E.03 0.01+00 0.01+00 0.01+00 1.8E-06

ARSENIC 2.21+01 0.01+00 2.21+01 1.41,00* 0.01+00 1.41+00* 0.01+00

COPPER 4.21+05 0.01.00 4.21+05 5.7E-04 0.01+00 5.7E-04 0.01+00

LEAD 1.51+04 0.01+00 1.5E.04 4.91-03 0.01+00 4.9E-03 0.01+00

MERCURY 3.3E+03 0.01+00 3.31+03 6.71-04 0.01+00 6.71-04 0.01+00

ZINC 2.01+06 0.01+00 2.01+06 8.6E-05 0.01+00 8.6E-05 0.01+00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volumie VI-A).

: El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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2.15 SITE SPSA-3c: FORMER TANK STORAGE AREA (formerly Site 2-8: Former
Tank Storage Area; EBASCO, 1988j/RIC 88166R01 and EBASCO, 1988k/RIC
88166R01A)

2.15.1 Site-Specific Considerations

Figure SPSA-3c-1 and Tables SPSA-3c-1 and SPSA-3c-2 depict the target contaminants for

Site SPSA-3c. Borings I through 21, P101, and P102 from Site 2-8 were included in this

exposure assessment, consistent with the South Plants SAR. This site was used for the

storage of brine, crude caustic, and chlorine. Therefore, chemicals from the RMA target

contaminant list that are associated with these activities were suspected to be present in

Site SPSA-3c (EBASCO, 1988j/RIC 88166R01).

2.15.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-3c are shown in Figure SPSA-3c-1. Table SPSA-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, --senic, and mercury in Horizon 2 because

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

2-Butoxyethanol, shown in Table SPSA-3c-1, is excluded from consideration in the

exposure analysis for this site because it was considered a laboratory contaminant in the

samples analyzed. Table SPSA-3c-2 summarizes the maximum concentrations detected in

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

grounowater.

2.15.3 Site Exposure Summary

Tables SPSA-3c-3 through SPSA-3c-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-3c is greater than 10 ft, the

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

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

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Dir/Ind Dir/Ind
Chromium Direct Direct Direct Direct Direct
Lead Direct Direct Direct Direct Direct
Methylene chloride ...... Indirect Indirect
Cadmium ........ Direct

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

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

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

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

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Carbon tetrachloride (enclosed)

"• Dicyclopentadiene (enclosed)
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TABLE SPSA-3c-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-3c

AVERAGE SITE DEPTH TO GROUNDWATER: 31 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

TRICHLOROETHYLENE 3.4 02005 12/12/88

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

DIRECT INDIRECT CUMU.LATIVE DIRECT INDIRECT CUMULATIVE VEI

CONYAMINANT PPLV PPLV PPLV El El El OPN

Cua/kg) NOWe/ (w4/kg)

ALDRIN 1.51.00 1.01.06 1.5E+00 6.01.02* 3.6E-03a 6.OE+02* 0.01.00

ATRAZINE 4.11+04 0.OE+00 4.11.04 0.01+00 0.OE.00 0.01.00 2.3E-14

BENZOTHIAZOLE 3.9E+04 0.0E+00 3.9E+04 0.OE+O0 0.01+00 0.01.00 1.6E-09

CARBON TETRACHLORIDE 2.01.02 0.OE+00 2.01.02 0.0E+00 O.OE'00 0.0E.00 1.6E-04

CHLOROFORM 4.OE+03 0.OE.00 4.OE.03 0.01.00 0.01.00 0.01.00 6.5E-06

CHLOROPHENYL04ETNYL SULFIDE 1.6E+05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 1.81-09

CNLOROPHENYLMETHYL SULFONE 1.6E+05 8.7E.06 1.6E.05 3.E-06 6.9E-08 3.7E-06 0.01.00

PPODE 7.4E+01 1.51.07 7.41.01 1.91-04 9.2E-10 1.91-04 0.01.00
PPOOT 7.41.01 3.21.07 7.4E+01 6.01-04 1.4E-09 6.01-04 0.OE.00

DISRONOCNLOROPROPANE 1.8E.01 0.01.00 1.8E.01 0.01.00 0.01.00 0.01.00 1.81-06

OICYCLOPENTADIENE 5.41.04 0.OE.00 5.4E+04 0.01+00 0.01+00 0.01.00 7.9E-04

DIELDRIN 1.61.00 1.01.06 1.6E+00 1.31,02* 1.7E-03a 1.31+02* 0.01+00

ISOPROPYL METHYL PHOSPHONATE 2.5E+06 O.OE+00 2.51.06 0.01.00 0.OE.00 0.01+00 0.01.00

ENDRIN 2.5E+03 9.3E+07 2.5E+03 1.5E-05 4.01-10 1.51-05 2.4E-12

HEXACHLOROCYCLOPENTADIENE 1.7E+04 0.01.00 1.71.04 0.01.00 0.01+00 0.01.00 6.01-07

ISODRIN 5.8E+02 1.8E+07 5.8E+02 6.9E-04 2.2E-08 6.91-04 6.6E-09

MALATHION 1.7E+05 0.01.00 1.71+05 0.01+00 0.01.00 0.01.00 2.OE-14

METHYLENE CHLORIDE 3.31.03 4.11.04 3.01.03 0.01.00 1.5E-04 1.51-04 0.01.00

PARATHION 5.01.04 0.01.00 5.OE+04 0.01+00 O.OE.00 0.01+00 6.9E-13
TETRACHLOROETHYLENE 5.11+02 0.01.00 5.1E+02 0.01+00 0.01+00 0.01+00 9.61-06

TOLUJENE 2.5E+06 0.01.00 2.51.06 0.01.00 0.01.00 0.01+00 7.OE-i0

TRICHLOROETHYLENE 2.3E+03 0.01+00 2.~.ýE03 0.01+00 0.01+00 0.01+00 1.91-06

CADMIUM 4.5E+02 0.01.QO 4.5E+02 4.9E-03 0.01+00 4.9E-03 0.01.00
CHROMIUM 6.9E+01 0.01+00 6.9E+01 4.51+00* 0.01+00 4.81.00* 0.01+00

COPPER 4.21.05 0.01.00 4.2E.05 1.31-04 0.01.00 1.3E-04 0.01+00

LEAD 1.51+04 0.01.00 1.5E+04 3.5E-01* 0.01+00 3.51-01' 0.01+00

MERCURY 3.3E.03 0.01+00 3.31+03 5.11-04 0.01+00 5.11-04 0.01.00

ZINC 2.01+06 0.01+00 2.01+06 8.1-04 0.01+00 8.1-04 0.01+00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volume VI-A).

: El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001406 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-3c-4

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)

ALDRIN 1.5E+00 1.OE.06 1.5E+00 6.OE.OZ* 3.6E-03a 6.OE.OZ' O.OE+OO

ATRAZINE 4.1E+04 O.OE+0O 4.1E+04 O.OE+OO O.OE.OO O.OE.OO 2.3E-14

BENZOTNIAZOLE 3.9E+04 O.OE.OO 3.9E+04 O.OE+OO O.OE+OO O.OE.OO 1.6E-09

CARBON TETRACHLORIDE 2.OE+02 C.OE+OO 2.OE.02 O.OE+OO O.OE+OO O.OE+OO 1.6E-04

CHLOROFORM 4.OE+03 O.OE+OO 4.~OE+03 O.OE+OO O.OE+OO O.OE+OO 6.5E-06

CHLOROPHENYLKETHYL SULFIDE 1.6E+05 O.OE+00 1.6E+05 O.OE+OO O.OE.OO O.OE+OO 1.8E-09

CHLOROPHEMYLMETHYL SULFONE 1.6E+05 8.7E+06 1.6E+05 3.7E-06 6.9E-08 3.7E-06 O.OE+OO

PPODE 7.4E*O1 1.5E*07 7.4E+01 1.9E-04 9.2E-10 1.9E-04 O.OE+OO

PPDDT 7.4.E+01 3.2E+07 7.4E+01 6.OE-04 1.4E-09 6.OE-04 O.OE+OO

OIGROMOCHLOROPROPANE 1.8E+O1 O.OE+OO 1.8E+01 O.OE+OO O.OE+OO O.OE+OO 1.SE-06

DICYCLOPENTADIENE 5.4E+04. O.OE.OO 5.4E'+04 O.OE+OD O.OE+OO O.OE.OO 7.9E-04

DIELDRIN 1.6E+00 1.OE+06 1.6E+00 1.3E+O2* 1.7E-03a 1.3E.O2* O.OE+OO

ISOPROPYL METHYL PHOSPHONATE 2.5E+06 D.OE+00 2.5E+06 O.OE+OO O.OE+0O O.OE.OD O.OE.OO

ENDRIN 2.5E+03 9.3E+07 2.5E+03 1.5E-05 4.OE-1O 1.5E-05 2.4E-12

HEXACHLOROCYCLOPENTADIENE 1.7E+04 0.OE.OO 1.7E.04 O.OE.OO O.0E400 0.OE+OD 6.OE-07

ISOORIN 5.BE+02 1.8E+07 5.8E+02 6.9E-04 2.2E-08 6.9E-04 6.6E-09

MALATHION 1.7E*05 0.0E+00 1.TE*05 O.OE+OO O.OE.OO 0.OE.OO 2.OE-14

METHYLENE CHLORIDE 3.3E+03 4.1E.04 3.OE.03 O.OE+OO 1.5E-04 1.5E-D4 O.OE+OO

PARATHION 5.OE+04 O.OE.OO 5.OE+04 O.OE+OO O.OE.DO 0.OE+00 6.9E-13

TETRACHLOROETHYLENE 5.1E+02 O.OE+OO 5.1E.O2 O.OE.OO O.OE.OO O.OE+OO 9.6E-06

TOLUENE 2.5E+06 O.OE+OO 2.5E+06 O.OE+OO O.OE+OO O.OE.OO 7.OE-1O

TRICHLOROETHYLENE 2.3E+03 O.OE+OO 2.3E+03 O.OE+OO O.OE.OD O.OE.OO 1.9E-06

CADMIUM 4.5E+02 O.OE+OO 4.5E+02 4.9E-03 O.1E+00 4.9E-03 O.OE+OD

CHROMIUM 6.9E+01 O.OE.OO 6.9E+01 4.8E+00* O.OE'-OO 4.8E.00* O.OE+OO

COPPER 4.2E+05 O.OE+OO 4.2E+05 1.3E-04 O.OE.OO 1.3E-04 O.OE.OO

LEAD 1.5E+04 O.OE.OO 1.5E+04 3.5E.O1* O.OE+OO 3.5E-01* O.OE+OO

MERCURY 3.3E+03 OODE+OO 3.3E+03 5.1E-04 O.OE+OO S.1E-04 O.OE+OO

ZINC 2.OE.06 O.OE.OO 2.OE.06 8.1E-04 O.OE*OO 8.1E-04 O.OE+00

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.

The SPPPLV has therefore been set to 1.O0E+06 mg/kg (See volumne VI-A).

:El is equal to or exceeds 1.OE-O1

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-3c-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEt

CONTAMINANT PPLV PPLV PPLV El El El OPN

AIDRIN 21E-01 1.OE+06 2.1E-01 4.3E+03* 5.4E-O2a 4.3E+03* 0.0EO00

ATRAZINE 1.BE+04 0.OE+00 1.8E+04 0.OE+00 0.OE+00 0.OE+00 1.5E-13

BENZOTHIAZOLE 1.7E+04 0.OE.00 1.7E+04 0.OE.O0 0.OE.00 0.OE+O0 1.DE-08

CARBOM TETRACHLORIDE 2.7E+01 O.DE+00 2.7E+01 0.OE.00 O.OE.00 O.OE+00 2.5E-03

CHLOROFORM 5.6E+02 0.0E+00 5.6E+02 0.OE.00 O.GE.O0 0.OE.DO 9.8E-05

CHLOROPHENYL14ETRYL SULFIDE 7.OE+04 0.0E+00 7.OE.04 O.OE+OO O.OE.DO O.OE.OO 1.2E-08

CHLOROPHENYLMETHYI. SULFONE 7.OE.04 4.3E+06 6.9E+04 8.6E-06 1.4E-07 8.81-06 O.DE+OD

PPODE 1.OE.O1 1.0E+06 1.0E+01 1.4.E-03 1.4E-08 1.4E-03 O.OE.OO

PPDo7 1.OE+01 Z.1E+06 1.0E+01 4.SE-03 2.1E-08 4.3E-03 O.OE.OO

DIBROIOCNLOROPROPANE 2.5E+OO 0.OE+OO 2.5E+00 0.OE.OO O.OE.OO O.OE.OO 2.7E-05

DICYCLOPENTADIENE 1.8E*04 0.OE+O0 1.SE+0t. 0.DE.D0O .OE.OO O.OE+00 5.IE-03

DIELORIN 2.2E-01 1.OE+06 2.2E-01 9.2E.02* 2.6E-02a 9.2E+O2* 0.OE+00

JSOPROPYL METHYL PHOSPRO*JATE 1.1E+06 0.OE+00 1.1E.06 0.DE+00 0.OE.00 0.OE+0O 0.0E+00

ENDRIN 1.1E+03 1.4E+07 1.1E+03 3.5E-05 2.6E-09 3.5E-05 1.6E-11

HEXACHLOROCYCLOPENTADIENE 5.7E+03 0.DE+00 5.7E+03 O.OE*00 D.OE.D0O .OE.0O 3.9E-06

ISODRIN 2.5E+02 2.BE.06 2.5E+02 1.6E-03 1.4E-07 1.6E-03 4.3E-08

MALATH ION 7.OE.04 0.OE*O0 7.0E+04 0.OE+00 O.0E.OO O.OE+OO 1.3E-13

M4ETHYLENE CHLORIDE 4.5E+02 6.3E+03 4.2E+02 0.OE+00 9.5E-04 9.5E-04 0.0EO00

PARATHION 2.1E+04 0.OE.OD 2.1E.04 0.OE.00 0.OE.00 O.OE+0O 4.5E-12

TETRACHLOROETHYLENE 7.1E+01 0.OE+00 7.1E+01 0.OE+00 0.OE+D0O0.OE+00 1.5E-04

TOLUENE 1.IE+06 0.0E+00 1.1E+06 0.DE+00 O.OE+O0 O.OE.00 4.5E-09

TRICHLOROETHYLENE 3.2E+02 0.DE.00 3.2E+02 O.OE.00 0.OE*00 O.OE.00 2.9E-05

CADMI UM 5.BE+01 D.DE.00 5.8E.O1 3.BE-02 0.OE+00 3.8E-02 0.DE.O0

CHROMIUM 8.8E+00 0.OE+00 8.8E+00 3.7E.01* O.OE.O0 3.71+01* 0.OE+00

COPPER 2.5E+05 0.OE+O0 2.5E+05 2.2E-04 0.OE.O0 2.2E-04 0.OE.OO

LEAD 9.2E+03 0.OE+0O 9.2E+03 5.8E.01* 0.DE.00 5.BE.01* 0.DE+00

MERCURY 2.OE.03 0.OE+00 2.OE+03 8.6E-04 O.OE.O0 8.6E-04 0.OE+00

ZINC 1.1E.06 0.OE+00 1.1E.06 1.5E-03 0.OE+00 1.5E-03 0.OE+00

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.

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

: El is equal to or exceeds 1.DE-01

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

does not pose un~acceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-3c-6

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)

ALORIN 1.9E.OO 1.3E+02 1.9E+00 4.BE.O2* 7.lEDO* 4.&E+02* O.OE+OO

ATRAZINE 2.3E+04 0.OE+0O 2.3E+04 O.OE+OO O.OE+O0OD.DE+OO 2.2E-1(1

BENZOTHIAZOLE 2.2E+04 D.OE+0O 2.2E+04 O.OE+OO O.OE+O0OD.DE+OO 1.5E-05

CARBON TETRACHLORIDE 2.5E+02 O.OE.OO 2.5E+02 O.OE+OD D.DE+OO O.OE+DO 5.2E-01

CHLOROFORM 5.1E.03 O.DE+OO 5.1E+03 O.OE+0O O.OE+OO O.OE.OO 2.1E-02

CHLOROPHENYLMETMYL SULFIDE 9.1E+04 O.OE+OO 9.1E.O4 O.OE.OQ O.01.00 0.01.00 1.71-05
CNLOROPHENYLMETHYL SULFONE 9.11.04 1.9E.04 1.6E+04 6.6E-06 3.2E-05 3.81-05 0..0:+0

PPDDE 9.3E+01 1.9E+01 1.6E+01 1.5E-04 7.2E-04 8.7E-04 0.01.00

DP0DD 9.3E+01 1.9E+01 1.6E+01 4.7E-04 2.3E-03 2.71-03 0.01.00

DIBROMOCHLOROPROPANE 2.3E.01 0.DE.OD 2.3E+01 D.OE.O .100 0.E0 .01.00 5.6E-03

DICYCLOPENTADIENE 1.7E.04 0.01.00 1.7E+04 0.01.00 0.01.00 0.OE+00 7.5EDOO

DIELDRIN 2.01.00 5.81.01 1.9E.+00 1.OE+02* 3.SE+00* 1.01,02* 0.01+00

ISOPROPYL METHYL PHOSPHONATE 1.1.E,06 D.OE.OO 1.4E.06 D.DE+DD D.OE.DD 0.DE+DO O.OE0O0

ENDRIJ 1.4E+03 1.6E.04 1.3E+03 2.71-05 2.4E-06 2.9E-05 2.3E-08

HEXACHLOROCYCLOPENTADIENE 5.5E+03 O.OE+00 5.5E+03 O.OE+0O O.DE+0O O.OE+DO 5.71-03

ISODRIN 3.2E.02 6.7E+01 5.5E+01 1.2E-03 6.OE-03 7.2E-03 6.3E-05

MALATHION 9.2E+04 0.OE.O 9.2E+04 0.DE00 O0.01+00 O.OEt.OO 1.9E-10

METHYLENE CHLORIDE 4.lE.03 6.8E.00 6.8E.00 0.01.00 8.8E-01* 8.8E-01* O.OE.00

PARATHION 2.7E.04 0.01.00 2.71.04 O.OE+'00 O.OE'0D 0.01.00 6.6E-09

TETRACHLOROETHYLENE 6.5E+02 0.01.00 6.5E+02 0.0E+D0 0.01.00 0.OE.00 3.01-02

TOLUENE 1.4E+06 0.01+00 1.4E+06 O.OE'00 0.OE.DD D.OE.DO 6.6E-06

TRICHLOROETHYLENE 2.9E+03 D.DE+00 2.9E+03 0.01+00 0.01.00 D.OE+OD 6.1E-03

CADMIUM 3.6E.02 0.01.00 3.6E.02 6.IE-03 O.OE.00 6.1E-03 O.OE+OD

CHROMIUM 5.5E+01 0.01.00 5.5E+01 6.OE.0O' 0.OE.O 6.DE.00* 0.01.00

COPPER 1.8F+05 D.DE.DO 1.81.05 3.1E-04 0.01.00 3.11-04 0.01.00

LEAD 6.5E+03 0.OE+00 6.5E.03 8.3E-01* O.OE.0O 8.3E-01* O.DED00

MERCURY 1.4E.03 0.01.00 1.4E+03 1.2E-03 0.01.00 1.2E-03 0.01.00

ZINC 7.8E.05 0.01.00 7.8E+05 2.OE-D3 0.OE.00 2.0E-D3 0.OED00

:El is equat to or- exceeas 1.01-01

If the PPLV vatue indicated is greater than 1.001+06 the calcuLations impty that the contaminant

does not pose iriacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA 3c-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CU14ULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPW ENC

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

ALDRIN 1.2E-01 3.4E.04 4.2E.01 1.2E-01 7.71.03* 2.11.01' 7.88.03* .0OE*OO O.O1O00

ATRAZINE 4.2E+03 0.01400 0.01.00 4.2E+03 0.01.00 0.01.00 0.0E.00 1.7E-13 2.2E-10

BENZOINIAZOLE 4.01.03 0.01.00 0.01.00 4.01+03 0.01.00 O.OE.0O 0.01.00 1.2E-08 1.5E-05

CARBON TETRACHLORIDE 1.5E+01 0.01.00 0.OE.OO 1.5E.01 0.01.00 0.01.00 0.01.00 1.2E-03 1.5E+00

CHLOROFORM 3.1E+02 0.01.00 O.OE+O0 3.18.02 0.08.00 0.01.00 0.01.00 4.9E-05 6.2E-02

CHLOROPHEMYLM4ETHYL SULFIDE 1.7E+04 0.01.00 0.OE.0O 1.78.04 0.OE.O0 0.01.00 0.01.00 1.4E-08 1.78-05

CHLOROPHENYLMETHYL SULFONE 1.7E+04 1.2E.06 5.78.04 1.3E+04 3.6E-05 1.1E-05 4.7E-05 O.0E+GO 0.OEO00

PP0DE 5.7E+00 2.08.06 1.98.01 4.41.00 2.4E-03 7.2E-04. 3.21-03 0.01+00 0.08+00

PPDDT 5.71.00 4.3E+06 1.9E.01 4.4E.00 7.71-03 2.3E-03 1.08-02 0.08+00 0.08+00

DIBROMOCHLOROPROPANE 1.4E+00 0.OE.00 0.01.00 1.41+00 0.01.00 0.OE.0O 0.08.00 1.3E-05 1.78-02

DICYCLOPENTADIENE 1.2E+03 0.01.00 0.01.00 1.21.03 0.OE.00 0.01.00 0.01.00 5.9E-03 7.5E+00

DIELORIN 1.2E-01 1.5E+04 1.98.01 1.28-01 1.61,03* 1.01.01* 1.68,03* 0.01+00 0.CE.00

ISOPROPYL METHYL PHOSPHONATE 2.5E*05 0.OE.00 0.08+00 2.5E+05 0.01.00 0.OE.0O 0.01.00 0.01.00 0.08.00

ENDRIN 2.5E+02 1.2E+07 1.6E+04 2.5E+02 1.5E-04 2.4E-06 1.51-04 1.8E-11 2.3E-08

HEXACHLOROCYCLOPENTADIENE 3.8E+02 0.OE.00 0.OE+OO 3.81.02 0.OE.00 0.01+00 0.OE'00 4.51-06 5.78-03

ISODRIN 5.9E+01 2.4E+06 2.08.02 4.6E+01 6.8E-03 2.08-03 8.78-03 5.OE-08 6.38-05

MALATHION 1.7E.04. 0.08.00 0.08.00 1.7E+04 0.01.00 0.01.00 0.01.00 1.5E-13 1.9E-10

METHYLENE CHLORIDE Z.5E*02 5.48.03 6.88+00 6.6E.00 0.08.00 8.88.01* 8.81.01* 0.08+00 0.OE'00

PARATHION 5.11+03 0.01.00 0.01.00 5.11.03 0.08+00 0.01.00 0.08.00 5.2E-12 6.6E-09

TFTRACHLOROETHYLENE 4.1E+01 0.OE*00 0.01+00 4.11.01 0.01.00 0.01.00 0.OE.00 7.28-05 9.1E-02

INE 2.68.05 0.08+00 0.08+00 2.6E+05 0.08.00 0.OE+00 0.OE+00 5.2E-09 6.68-06

t-CHL0ROETHYLENE 1.88.02 0.08.00 0.08.00 1.88+02 0.01.00 0.OE.0O 0.OE.00 1.4E-05 1.8E-02

CADMIUM 7.6E+00 0.08.00 0.01.00 7.6E+00 2.9E-01* 0.08+00 2.98-01* 0.OE+00 0.08.00

CHROMIUM 1.11.00 0.01.00 0.08.00 1.11.00 2.91,02* 0.01+00 2.98,02* 0.01.00 0.01.00

COPPER 5.7E+04 0.08+00 0.0E+00 5.71+04 9.68-04 0.08+00 9.6E-04 0.01.00 0.08+00

LEAD 2.2E+03 0.08.00 0.08+00 2.28.03 2.58+00* 0.08+00 2.58,00* 0.01+00 0.08.00

MERCURY 4.68+02 0.01+00 O.OE+00 4.6E+02 3.71-03 0.01.00 3.78-03 0.01.00 0.01+00

ZINC 1.48+05 0.01.00 0.08.00 1.4E.05 1.11-02 0.01+00 1.11-02 0.01+00 0.01.00

: El is equal to or exceeds 1.08-01

If the PPLV value indicated is greater than 1.008+06 the calculations imply that the contaminant does not pose un~acceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.16 SITE SPSA-3d: REVEITED TANK STORAGE AREA (formerly Site 2-12:
Revetted Tank Storage Area; EBASCO, 1987g/RIC 87006R20 and EBASCO,
19881/RIC 87006R20A)

2.16.1 Site-Specific Considerations

Figure SPSA-3d-1 and Tables SPSA-3d-1 and SPSA-3d-2 depict the target contaminants for

Site SPSA-3d. Borings 1 through 4, 4B, 5, 6, 6B, 7, 7B, 8, 8B, 9, 9B, C5, and C8 were

included in this exposure assessment, consistent with the South Plants SAR. This site was

used to store diesel fuel and fuel oil for the chlorine plant. Therefore, chemicals from the

RMA target contaminant list that are associated with these activities were suspected to be

present in Site SPSA-3d (EBASCO, 1987g/RIC 87006R20).

2.16.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-3d are shown in Figure SPSA-3d-1. Table SPSA-3d-1 summarizes the maximum

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

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase I1

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

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

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

SPSA-3d-2 summarizes the maximum concentrations detected in groundwater together with

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

2.16.3 Site Exposure Summary

Tables SPSA-3d-3 through SPSA-3d-7 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. The depth to groundwater below Site SPSA-3d is less

than 10 ft, therefore, the enclosed space vapor inhalation exposure pathway is not included

in the calculation of the cumulative quantities.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Dir/Ind Dir/lnd
Chlordane Direct Direct Direct Direct Dir/Ind
Dieldrin Direct Direct Direct Dir/Ind Dir/Ind
PPDDT .... Direct Indirect Dir/Ind

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

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

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

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

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Chloroform (enclosed)

"* Dicyclopentadiene (enclosed)
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TABLE SPSA-3d-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-3d

AVERAGE SITE DEPTH TO GROUNDWATER: 15 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLOROFORM 250 02594 03/8/88

DICYCLOPENTADIENE 230 02594 03/8/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-3d-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT _CUMULATIVr VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 8.2E+05 1.5E+00 1.3E+00* 2.4E-06 1.3E+00* O.OE.OO

CHLORDAhE 2.0E+01 8.9E+07 2.OE*01 1.5E-01* 3.3E-08 1.SE-01 O.OE+OO

CHLOROFORM 4.OE+03 O.OE+OO 4.OE.03 O.OE+O0 O.OE+OO O.OE+OO 1.6E-05

PPDOE 7.4E+01 5.OE+07 7.4E+01 9.9E-04 1.5E-09 9.9E-04 O.OE+D0

PPODT 7.4E+01 1.OE+08 7.4E+01 5.4E-02 3.8E-08 5AE-02 O.OE+OO

DICYCLOPENTADIENE 5.4E+04 O.OE+OO 5.4E+04 O.OE+OO O.OE÷O0 O.OE*O0 2.9E-04

DIELDRIN 1.6E+OO 1.OE+06 1.6E+00 4.3E+00* 1.SE-05a 4.3E+OO* O.OE+O0

ENDRIN 2.5E+03 3.OE.08 2.5E+03 4.8E-05 4.OE-10 4.8E-05 O.OE.OO

HEXACNLOROCYCLOPENTADIENE 1.7E+04 1.1E+04 6.7E÷03 1.8E-05 2.6E-05 4.3E-05 O.OE+OD

ISODRIN 5.8E+02 5.9E+07 5.8E+02 1.3E-04 1.3E-09 1.3E-04 O.OE+OD

LEAD 1.5E+04 O.OE+OO 1.5E+04 4.3E-03 O.OE+OO 4.3E-03 O.OE+OO

ZINC 2.OE+06 O.OE+O0 2.0E+06 4.8E-05 O.OE+O0 4.8E-05 O.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.

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

: El is equal to or exceeds 1.0E-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.
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SPSA-3d-4

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)

ALDRIN 1.5E+00 8.2E+05 1.5E+00 1.3E+00" 2.4E-06 1.3E+00 O.OE+O0

CHLORDANE 2.OE+01 8.9E+07 2.OE+01 1.5E-01" 3.3E-08 1.5E-01" O.OE+O0
CHLOROFORM 4.OE+03 O.OE+O0 4.OE+03 O.OE÷O0 O.OE+O0 O.OE+O0 1.6E-05
PPDDE 7.4E+01 5.0E+07 7.4E+01 9.9E-04 1.5E-09 9.9E-04 O.OE+O0
PPDDT 7.4E+01 1.OE+08 7.4E+01 5.4E-02 3.8E-08 5.4E-02 O.OE+O0

DICYCLOPENTADIENE 5.4E+04 O.OE+O0 5.4E+04 O.OE+O0 O.OE÷O0 O.OE+O0 2.9E-04
DIELDRIN 1.6E+00 1.OE+06 1.6E+OO 4.3E+00* 1.BE-05a 4.3E+00 O.OE+O0
ENDRIN 2.5E+03 3.OE+08 2.5E+03 4.8E-05 4.OE-10 4.8E-05 O.OE+O0
HEXACHLOROCYCLOPENTADIENE 1.7E+04 1.1E÷04 6.7E+03 1.8E-05 2.6E-05 4.3E-05 O.OE+O0

ISODRIN 5.8E+02 5.9E÷07 5.8E+02 1.3E-04 1.3E-09 1.3E-04 O.OE+DO

LEAD 1.5E+04 O.OE+O0 1.5E+04 4.3E-03 O.OE+O0 4.3E-03 O.OE+O0
ZINC 2.0E+06 O.OE+O0 2.OE+06 4.8E-05 O.OE+O0 4.8E-05 O.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.
The SPPPLV has therefore been set to 1.OOE+06 mg/kg (See volume VI-A).

: 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.
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SPSA-3d-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT CUM4ULATIVE VEI

(mg/kq) (NO/ko) Cirg/kg)

ALOE IN 2.11-01 5.4E+04 2.11-01 9.61,00* 3.7E-05 9.61+00* 0.01+00

CHLORDANE 2.71+00 5.9E+06 2.7E+00 1.11+00* 4.9E-07 1.11.00* 0.01.00

CHLOROFORM 5.6E+02 0.OE.00 5.6E+02 0.01+00 0.01+00 0.01+00 2.4E-04

PPDDE 1.01+01 3.3E+06 I.OE+O1 7.2E-03 2.2E-08 7.2E-03 0.01.00

PPDDT 1.OE+01 6.9E+06 1.01.01 3.9E-01* 5.81-07 3.9E-01* 0.01+00
DICYCLOPENTADIENE 1.81.04 0.01.00 1.81.04 0.01+00 0.01.00 0.01.00 1.91-03
DIELORIN 2.2E-01 1.01+06 2.2E-01 3.1E+O1' 2.7E-04a 3.11.01' 0.01.00

E1DRIN 1.11+03 4.7E+07 1.11.03 1.11-04 2.6E-09 1.11-04 0.01+00

NEXACHLOROCYCLOPENTADIENE 5.7E.03 4.1E+03 2.4E+03 5.1E-05 7.11-05 1.21-04 0.01.00

ISODRIN 2.51+02 9.2E+06 2.51+02 3.21-04 8.5E-09 3.2E-04 0.01+00

LEAD 9.2E+03 0.01.00 9.2E.03 7.3E-03 O.OE.0O 7.3E-03 0.OE.OO

ZINC 1.11+06 0.01+00 1.1E.06 9.1E-05 O.OE+00 9.11-05 0.01+00

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.
The SPPPLV has therefore been set to 1.001+06 mg/kg (See votiuae VI-A).

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

If the PPLV value indicated is greater than 1.0OE.06 tIE atculations impLy that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-3d-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT .CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV EI El El ENC

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

ALDRIN 1.9E+00 4.OE-01 3.3E-01 1.1E+OO* 5.lE+OO* 6.1E+OO* O.OE+OO

CHLORDANE 2.5E+01 1.4E+04 2.5E+01 1.2E-O1* 2.1E-04 1.2E-O1* O.OE.OO

CHLOROFORM 5.1E+03 O.OE+OO 5.lE+03 O.OE+OO O.OE+OC O.OE+OO 4.2E-01

PPDDE 9.3E+01 1.9E+01 1.6E+01 7.8E-04 3.BE-03 4.5E-03 O.OE+OO

PPDDT 9.3E+01 1.9E+01 1.6E+01 4.3E-02 Z.lE-01* 2.5E-01* O.OE+OO

DICYCLOPENTADIENE 1.7E+04 O.OE+OO 1.7E+04 O.OEOO .0+00 O.OE+0 .OD+0 2.3E+01

DIELDRIN 2.OE.00 5.BE.01 1.9E+00 3.41.00* 1.2E-O1* 3.5E+00* 0.01.00

ENDRIN 1.4E.03 2.9E+02 2.4E+02 8.71-05 4.2E-04 5.OE-04 O.OE'-00

HEXACHIOROCYCLOPENTADIENE 5.5E+03 1.9E+01 1.9E+01 5.31-05 1.5E-02 1.5E-02 .0OE+0O

ISODRIN 3.2E.02 6.7E+01 5.51.01 2.41-04 1.2E-03 1.41-03 0.01+00

LEAD 6.5E+03 0.01.00 6.51+03 1.OE-02 0.01.00 1.01-02 0.01+00

ZINC 7.8E+05 0.OE.00 7.8E+05 1.2E-04 0.0E.OO 1.2E-04 0.0EO00

': El is equat to or exceeds 1.OE-01
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SPSA-3d-7

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)

ALDRIN 1.2E-01 1.1E+05 4.06-01 9.06-02 1.7E.O1* 5.16.00* 2.26.01* 0.06.00 0.OE.0O

CHLORDANE 1.5E+00 1.2E+07 5.2E+00 1.2E.00 1.96.00* 5.6E-01* 2.56.00' 0.OE.0O O.OE.00

CHLOROFORM 3.16.02 0.06.00 0.06.00 3.1E+02 0.06.00 0.0E+00 0.06.00 1.2E-04 1.3E.00

PPDDE 5.7E.00 6.6E.06 1.9E.01 4.4E.00 1.3E-02 3.86-03 1.7E-02 0.06.00 0.OE.00

PPODT 5.7E+00 1.4E.07 1.9E+01 4.4E+00 7.06-01* 2.16-01' 9.06-01' 0.06.00 0.06.00

DICYCLOPENTADIENE 1.2E+03 0.OE.0O 0.OE.0O 1.2E+03 0.06.00 0.06.00 0.06.00 2.26-03 2.36.01

DIELORIN 1.2E-01 5.OE.04 1.9E.01 1.2E-01 5.5E.O1* 3.5E-01' 5.56.01' 0OE.0E0 0.OE.00

ENDRIN 2.5E+02 4.06.07 8.6E+02 2.06.02 4.76-04 1.46-04 6.16-04 0.OE.O0 0.06.00

HEXACNLOROCYCLOPENTADIENE 3.BE.02 1.5E+03 5.86.01 4.86.01 7.66-04 5.2E-03 6.06-03 0.OE.O0 0.06.00

1SODRIN 5.9E+01 7.9E.06 2.06.02 4.66.01 1.3E-03 3.96-04 1.7E-03 O.OE.0O O.OE.00

LEAD 2.2E+03 0.OE.QO 0.06.00 2.2E'-03 3.1E-02 O.0E+00 3.16-02 0.06.00 0.0E+00

ZINC 1.4E+05 O.OE.00 D.OE.00 1.4E+05 6.96-04 0.06.00 6.9E-04 O.OE+0O 0.OE.00

': El is equal to or exceeds 1.06-01

If the PPLV value indicated is greater than 1.006+06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.17 SITE SPSA-3e: BALANCE OF SPSA-3 (formerly Site 1-13/2-18: South
Plants Manufacturing Complex/Shell Chemical Company Spill Sites; EBASCO,
1988y/RIC 88286R07; South Plants Regional Study Area/South Plants
Manufacturing Complex; EBASCO, 1988z/RIC 88306R01)

2.17.1 Site-Specific Considerations

Figure SPSA-3e-l and Tables SPSA-3e-1 and SPSA-3e-2 depict the target contaminants for

Site SPSA-3e. Borings XIOI and X102 from Site 2-18, and 22 through 29 from the South

Plants Regional Study Area were included in this exposure assessment, consistent with the

South Plants SAR. The historical search conducted under the contaminant assessment

revealed that numerous spills and leaks of various chemicals were suspected to have

occurred at Site SPSA-3e (EBASCO, 1988u/RIC 88286R07). Some of these chemicals

were detected in the soil during the Phase I and Phase II investigations (EBASCO,

1988y/RIC 88286R07 and EBASCO, 1988z/RIC 88306R01).

2.17.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-3e are shown in Figure SPSA-3e-1. The following contaminants were not included

in the figure since it was not considered a target contaminant during the Phase I and

Phase II investigations: Methyl napthalene, occurring in Boring 24 (0-1); fluoroanthene or

pyrene, occurring in Boring X1O0 (0-1 ft). Although not shown in this figure, these

nontarget compounds were included in the South Plants SAR and in this exposure

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

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

Table SPSA-3e-l summarizes the maximum concentrations of contaminants measured in

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

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

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

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

assumed to be negligible (see Volume VI-A). Table SPSA-3e-2 summarizes the maximum

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

interval, and depth to groundwater.
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2.17.3 Site Exposure Summary

Tables SPSA-3e-3 through SPSA-3e-7 present Draft PPLVs, Els, and VEfs for each site

contaminant. Since the depth to groundwater below Site SPSA-3e is greater than 10 ft, the

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

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

critical exposure pathway identified.

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

Dicyclopentadiene Indirect Indirect Indirect Indirect Indirect
Dieldrin Direct Direct Direct Direct Dir/Ind

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

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

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

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

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Benzene (enclosed)

"* Carbon tetrachloride (enclosed)

"* Dicyclopentadiene (enclosed)
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TABLE SPSA-3e-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-3e

AVERAGE SITE DEPTH TO GROUNDWATER: 21 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,2-DICHLOROETHYLENE 3.4 02543 02/10/88

BENZENE 1100 02544 03/8/88

CARBON TETRACHLORIDE 39 02543 02/10/88

CHLOROFORM 250 02594 03/8/88

CHLOROPHENYLMETHYL SULFONE 6.7 02006 01/12/88

DICYCLOPENTADIENE 230 02594 03/8/88

DITHIANE 3.6 02006 01/12/88

DIELDRIN 0.052 02006 01/12/88

1,4-OXATHIANE 3.2 02006 01/12/88

TETRACHLOROETHYLENE 65 02543 02/10/88

TRICHLOROETHYLENE 11 02543 02/10/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990

2-189



SPSA-3e-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT _ CtMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(,nglkg) (mg/kg) (mg/kg)

BENZENE 8.6E+02 0.01.00 8.6E+02 0.01+00 O.OE.00 O.OE.00 1.11-02

CARBON TETRACHLORIDE 2.OE.02 O.0E+00 2.OE+02 0.01.00 O.OE.O0O0.01+00 6.5E-03

CHLOROFORM 4.01.03 0.OE.00 4.01.03 0.OE.O0 O.OE.00 0.01.00 3.6E-04

CHLOROPHENYLNETHYL SULFONE 1.6E.05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 2.7E-10

0,P-XYLENE 1.4E+07 1.9E.06 1.71E06 0.01.00 2.11-07 2.11-07 0.01400

1,Z-DICHLOR0ETHYLENE 1.7E.05 0.OE+00 1.7E+05 0.01+00 0.01.00 0.0E+00 0.01+00

DICYCLOPENTADIENE 5.4E.04 1.7E+02 1.7E+02 0.01.00 1.21-01' 1.2E-01' 6.71-03

DIELORIN 1.6E+00 1.21.04 1.6E+00 1.91+00* 2.6E-04 1.9E.00' 1.1-08

DITHIANE 8.3E.04 0.01.00 8.3E.04 0.01.00 0.01.00 0.01.00 0.01.00

1,4-OXATHIANE 2.5E+05 0.01.00 2.5E.05 0.01.00 O.OE.00 0.0E.00 0.0E.00

TETRACHLOROETHYLENE 5.IE.02 0.01.00 5.11.02 0.01.00 0.01400 0.01.00 2.8E-04

TRICHLOROETHYLENE 2.3E.03 O.OE.0O 2.3E+03 0.DE.00 0.01+00 O.OE+00 8.91-05

N-XYLENE 1.41.07 2.5E+05 2.4E.05 0.01+00 3.7E-06 3.71-06 0.0E+00

COPPER 4.2E.05 0.01.00 4.2E+05 9.8E-05 0.01.00 9.8E-05 0.01.00

LEAD 1.5E+04 0.01.00 1.51.04 6.11-03 0.01.00 6.11-03 0.01.00

ZINC 2.01.06 0.01.00 2.01.06 5.51-05 0.01.00 5.5E-05 O.01.00

ElI is e quaLt to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.O01+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-3e-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

(wglko) (mg/k9) (ugIkg)

BENZENE 8.6E+02 O.OE.OO 8.6E+02 O.OE+OO O.OE+OO O.OE+OO 1.1E-02

CARBON TETRACHLORIDE 2.OE+O2 O.OE+OO 2.OE+02 O.OE.OO O.OE+OO O.OE+OO 6.5E-03

CHLOROFORM 4.OE+03 O.OE.OO 4.OE+03 O.OE.OO O.OE+OO O.OE+OO 3.6E-04

CHLOROPHENYLMETHYL SULFONE 1.6E+05 O.OE+OO 1.6E+05 O.OE.OO O.OE.OO O.OE+OO 2.7E-IO

O,P-XYLENE 1.4E+07 1.9E+06 1.7E+06 O.OE+OO 2.1E-07 2.1E-07 O.OE+OO

1,2-DICHLOROETHYLENE 1.7E+05 O.OE+00 1.7E+05 O.OE.OO O.OE.OO O.OE+OO O.OE.OO

DICYCLOPENTADIENE 5.4E+04 1.7E+02 1.7E+02 O.OE+OO 1.2E-O1* 1.2E-O1* 6.7E-03

DIELDRIN 1.6E+00 I.2E+04 1.6E+00 1.9E+0O' 2.6E-04 I.9E+0O* 1.1E-08

DITHIANE 8.3E+04 O.OE+OO 8.3E+04 O.OE+OO O.OE+OO O.OE+OO O.OE.OO

1,4-OXATHIANE 2.5E+05 O.OEeOO 2.5E+05 O.OE.OO O.OE+OO O.OE+OO O.OE.OO

TETRACHLOROETHYLENE 5.1E+O? O.OE+0O 5.1E+02 0.OE+OO O.OE+OO O.OE+OO 2.8E-04

TRICHLOROETHYLEIJE 2.3E+03 O.OE+OO 2.3E+03 O.OE.OO O.OE+OO O.OE+OO 8.9E-05

M-XYLENE 1.4E+07 2.5E+05 2.4E+05 O.OE+OO 3.7E-06 3.7E-06 O.OE+OO

COPPER 4.2E+05 O.OE+0O 4.2E+05 9.8E-05 O.OE+OO 9.8E-05 O.OE+OO

LEAD 1.5E+04 C.OE+OO 1.5E+04 6.1E-03 0.OE1.00 6.1E-03 O.OE+OO

ZINC ?.OE.06 O.OE.OO 2.OE+06 5.5E-05 O.OE+0O 5.5E-05 O.OE+OO

*:El is equal to or exceeds 1.OE-O1

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.
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SPSA-3e-5
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)

BENZENE 1.2E+02 O.OE+OO 1.2E+02 O.OE+OO O.OE.OO O.OE+OO 1.6E-01
CARBON TETRACHLORIDE 2.7E+01 O.OE+OO 2.7E.01 O.OE.OO O.OE+OO O.OE+0O 9.8E-02
CHLOROFORM 5.6E*OZ O.OE.OO 5.6E+02 O.OE.OO O.OE.OO O.OE+OO 5.5E-03

CHIOROPHENYLMETNYL SULFONE 7.OE+04 O.OE+OO T.OE+04 O.OE.OO O.OE+OO O.OE.OO 1.7E-09

O,P-XYLENE 5.8E+06 6.8E+05 6.1E+05 O.OE.OO 5.9E-07 5.9E-07 O.OE.OO

1,2-DICHLOROETHYLENE 7.OEi-04 O.OE+OO 7.OE.04 O.OE.OO O.OE.OO O.OE+OO O.OE+OO

DICYCLOPENTADIENE 1.8E+04 6.2E+01 6.2E+01 0.OE.OO 3.2E-O1' 3.2E-O1* 4.3E-02

DIELORIN 2.2E-01 7.7E+02 2.2E-01 1.4E.O1* 3.9E-03 1.4EO1* 1.7E-07

DITHIANE 3.5E+04 O.OE.OO 3.5E+04 O.OE.OO O.OE+OO O.OE.OO O.OE.OO

1,4-OXATNIANE 1.1E+05 O.OE+OO 1.1E+05 O.OE.OO O.OE.OO O.OE.OO O.OE.OO

TETRACHLOROETHYLENE 7.1E+01 O.OE.OO 7.1E+01 O.OE.OO O.OE.OO O.OE.OO 4.2E-03

TRICHLOROETHYLENE 3.2E+02 O.OE.OO 3.2E+02 O.OE+O0 O.OE.OO O.OE+OO 1.3E-03

M-XYLENE 5.8E+06 8.9E+04 8.7E.04 O.OE.OO 1.OE-05 1.OE-05 O.OE.OO

COPPER 2.5E+05 O.OE+OO 2.5E+05 1.71-04 O.OE.OO 1.7E-04 O.OE.OO

LEAD 9.2E+03 O.OE.OO 9.2E+03 1.OE-02 O.OE+OO 1.OE-02 0.OE.OO

ZINC 1.1E+06 O.OE.O0 1.1E.06 1.OE-04 O.OE+OD 1.OE-04 O.OE.OO

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

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-3e-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

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

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

BENZENE 1.1E+03 O.OE+OO i.lE+03 O.OE+OO O.OE+OO O.OE+OO 4.7E+00
CARBON TETRACHLORIDE 2.5E+02 O.OE+OO 2.5E+02 O.OE.OO O.OE+OO O.OE*OO 2.8E+OO
CHLOROFORM 5.1E+03 O.OE+0O 5.1E.03 O.OE+OO O.OE+OO O.OE.OO 1.6E-01
CKLOROPNENYLMETMVL SULFONE 9.1E+04 O.OE*OO 9.1E+04 O.OE'-OO O.OE+OO O.OE+OO 3.5E-07

O,P-XYLENE 70OE.06 1.OE+03 1.0E+03 O.OE.OO 3.9E-04 3.9E-04 O.OE+OO
1,2-DICHLOROETHYLENE 9.2E+04 O.OE.OO 9.2E+04 O.OE.OO O.OE+OO O.OE+OO O.OE+OO

DICYCLOPENTADIENE 1.7E+04. 1.4E-01 1.4E-01 O.OE+OO 1.4E.O2' 1.4E,02* 8.9E+00
DIELORIN 2.OE.OO 5.8E+O1 1.9E+00 1.5EOO* 5.2E-02 1.6E.OO* 5.OE-06
DITHIANE 4.6E+04 O.OE+OO 4.6E+04 O.OE+OO O.OE+OO O.OE.OO O.OE+OO
1,4-OXATMIANE 1.4E+05 0.OE+OO 1.4.E+05 O.OE+OO O.OE.OO O.OE+OO O.OE-.OO
TETRACHLOROETIIYLENE 6.5E+02 O.OE*OO 6.5E+02 O.0E400 O.OE+OO O.OE+OO 1.2E-01

TRICHLOROETIIYLENE 2.9E+03 O.OE+OO 2.9E+03 O.OE+OO O.OE.OO O.OE.OO 3.9E -02
M-XYLENE 7.OE.06 3.01.03 3.OE+03 0.01+00 3.OE-04 3.OE-04 0.01.00

COPPER 1.8E+05 0.OE.OO 1.8E+05 2.3E-04 O.OE.0O 2.3E-04 0.01.00
LEAD 6.5E+03 0.OE.OO 6.5E+03 1.4E-02 0.01.00 1.4E-02 O.OE.OO

ZINC 7.8E.05 0.01.00 7.81+05 1.4E-04 0.01.00 1.4E-04 0.01.00

': 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.
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CCNHLL::ER:YNETNYLWLFONEEXIT::RE EVALUATIONS FOR INDUSTRIAL WORKERS : : 2 1.+

DIET INDIRECT CUMULATIVE DIRECT INDIRECT CUNMULATIVE yEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

BNEE6701 O.OE.OO O.OE+OO 6.7E+01 O.OE.0O O.OE+OO 0.OE+0O S.OE+OO 1.4E+01

CABNTTAHORD2.E0 .3E+01 4.2E-O1 1.5E+01 .E0 O.OE+OO 0.8E+Olt  4.890* .E-02 8.5E+00

1HDOHNLEHL UF .E0 .5E.'03 1.91.01 1.7E+04 2.5EO1* 1.6E*O1 2.5E.QO1 8.5E-08 3.5E-07

O,-YEE .E0 .5E+05 O.lE.OO 3.5E.03 0.0E+00 1.31E-04 0.31E-00 0.0100 0.OE+00

1,-IHOOTYEE17+4 O.OE.OD O.OE+OO 1.5E+04 0.OE+OO O.OE.OO O.OlE.OO O.OE.O0O .OE.0D

DIYLPNAIN .E 03 .3E+01 0.2E01+0 4.1E4-01 O.OE.00 0.8E01+0 O.OE+O0* 5.OE-03 3.9E-00

DEDI1.E 01 .5E+03 1.9E+01 1.2E-012O.0E.00* 1.6E-OO 2.0E.OO* 8.5E-08 1.5E-01

DIHAE85+ 3 .3E.0I 6.OE+00 B5.E.02 0.01.00 1.5E-03 1.SE-03 0.OE*O0O .OE+00

COPPER 5.7E+04 O.OE.00 0.01.00 5.7E+04 7.2E-04 0.01.00 7.2E-04. 0.OE.O0 0.OE.00

LEAD 2.2E+03 O.OE.00 0.OE.OD 2.2E+03 4.3E-02 0.01+00 4.3E-02 0.01.00 0.OE.00

ZINC 1.4E+05 O.OE.00 0.01.00 1.4E+05 7.9E-04 O.OE.0O 7.9E-04 0.0E+00 0.01+00

:El is equal to or exceeds 1.01-01
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2.18 SITE SPSA-4a: DRAINAGE DITCHES (formerly Sites 2-1: Drainage
Ditches; EBASCO, 1987h/RIC 87216R06 and EBASCO, 1988m/RIC 87216R06A;
South Plants Regional Study Area/South Plants Manufacturing Complex;
EBASCO, 1988z/RIC 88306R01; Process Water System; EBASCO, 1988w/RIC
88256R04)

2.18.1 Site-Specific Considerations

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

Borings 6 through 8 and 33 through 42 from Site 2-1 and Boring 7 from the South Plants

Regional Study Area and Boring 1 from the process water system were included in this

exposure assessment, consistent with the South Plants SAR. The historical search

conducted under the contaminant assessment revealed that the drainage ditches were used to

carry surface runoff away from the chlorine plant; .therefore, any materials used in the

chlorine plant were suspected to be present in Site SPSA-4a (EBASCO, 1987h/RIC

87216R06). Some of these chemicals were not detected in the soil during the Phase I and

Phase II investigations (EBASCO, 1987h/RIC 87216R06; EBASCO, 1988m/RIC

87216R06A, and EBASCO, 1988z/RIC 88306R01).

2.18.2 Spatial Distribution of Measured Contaminant Concentrations

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

Site SPSA-4a are shown in Figure SPSA-4a-1. Table SPSA-4a-l summarizes the

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

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

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

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

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

Volume VI-A). Table SPSA-4a-2 summarizes the maximum concentrations detected in

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

groundwater.

2.18.3 Site Exposure Summary

Tables SPSA-4a-3 through SPSA-4a-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-4a is greater than 10 ft, the
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enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

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

critical exposure pathway identified.

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Chlordane Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Dir/lnd Dir/Ind
Chromium Direct Direct Direct Direct Direct
PPDDE .... Direct Indirect Dir/Ind
PPDDT .... Direct -- Direct
Methylene chloride .... Direct Indirect Dir/Ind
Isodrin .... Direct Dir/Ind Dir/Ind
Lead ...... Direct Direct

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

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

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

Site SPSA-4a is designated as a Priority I site, based on the most sensitive exposed

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

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

indicated by VEI values less than 1.
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TABLE SPSA-4a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-4a

AVERAGE SITE DEPTH TO GROUNDWATER: 14 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1-DICHLOROETHANE 7.4 02058 01/24/89

1,2-DICHLOROETHYLENE 2.2 02058 01/24/89

BENZENE 1.1 02058 01/24/89

CHLOROFORM 3.5 02546 03/9/88

CHLOROBENZENE 52 02058 01/24/89

DIBROMOCHLOROPROPANE 0.35 02058 01/24/89

DIELDRIN 0.064 02058 01/24/89

DIMETHYLMETHYL PHOSPHONATE 1.1 02058 01/24/89

ENDRIN 0.065 02058 01/24/89

TETRACHLOROETHYLENE 1.1 02058 01/24/89

TRICHLOROETHYLENE 3.7 02058 01/24/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-4a-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 1.0E+06 1.5E00 7.3E+02" 2.OE-O3a 7.3E÷02" O.OE00

BENZENE 8.6E102 0.OE+O0 8.6E+02 O.OE+00 O.OE+OO O.OE00 7.2E-07

CHLORDANE 2.OE÷01 6.OE+07 2.OE.01 4.7E-01" 1.5E-07 4.7E-01" O.OE+00

CHLOROBENZENE 1.6E+05 O.OE+O0 1.6E+05 O.0E+0O O.OE+00 O.OE00 2.9E-07

CHLOROFORM 4.OE+03 O.OE+O0 4.0E+03 O.OE+O0 O.0E+00 O.0E+00 3.4E-07

PPDDE 7.4E+01 3.4E+07 7.4E+01 3.0E-02 6.5E-08 3.0E-02 O.OE+00

PPDDT 7.4E+01 7.1E+07 7.4E+01 3.3E-02 3.4E-08 3.3E-02 O.OE00

DIBROMOCHLOROPROPANE 1.8E+01 O.OE+00 1.8E+01 O.OE+00 O.DE+00 O.OE+O0 4.7E-07

1,1-DICHLOROETHANE 2.8E+02 O.OE+00 2.81E02 O.OE÷00 O.OE000 O.OE+00 1.3E-09

1,2-DICHLOROETNYLENE 1.7E+05 O.OE÷0O 1.71E05 O.OEO0O O.OE.0O O.OE+00 O.OE00

DIELDRIN 1.6E+00 1.0E+06 1.6E+00 5.6E+01" 3.5E-04a 5.6E+01' O.OE+00

DIMETHYMETHYL PHOSPHONATE 1.5E+05 O.OE+00 1.5E+05 O.OE+00 O.OE+00 O.OE+OO 0.OE+00

ENDRIN 2.5E+03 1.0E+06 2.5E+03 1.4E-03 1.6E-08a 1.4E-03 O.OE+00

HEXACHLOROCYCLOPENTADIENE 1.7E+04 5.1E+03 3.9E+03 7.2E-06 2.3E-05 3.1E-05 O.OE+00

ISOORIN 5.8E+02 1.OE+D6 5.8E+02 8.6E-02 1.3E-06a 8.6E-02 O.OE00

METHYLENE CHLORIDE 3.3E+03 4.2E+04 3.0E+03 6.1E-02 4.7E-03 6.6E-02 O.OE+00

TETRACHLOROETHYLENE 5.1E+02 0.OE+O0 5.1E.02 O.OE+00 O.OE÷O0 O.OE+00 3.3E-07

TRICHLOROETNYLENE 2.3E+03 O.OE+00 2.3E+03 O.OE+O0 O.OE+00 O.OE+00 2.1E-06

CHROMIUM 6.9E+01 O.OE+00 6.9E+01 1.4E÷00* O.OE+OO 1.4E+00* 0.OE+00

COPPER 4.2E+05 0.OE+O0 4.?E*05 2.6E-04 O.OE+O0 2.6E-04 O.OE00

LEAD 1.5E+04 O.OE+00 ' "!+04 4.3E-02 O.OE+00 4.3E-02 O.OE100

MERCURY 3.3E+03 O.OE+00 3.3E+03 2.5E-04 O.OE+00 2.5E-04 O.OE+00

ZINC 2.0E+06 O.OE+00 2.0E+06 1.4E-04 O.OE+00 1.4E-04 O.OE+00

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.

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

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

If the PPLV value indicated is greater than 1.ODE+06 the caLculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-4a-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMNI~ANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 1.OE+06 1.5E+00 7.3E+02* 2.OE-03a 7.3E,,02* D.OE.OO
BENZENE 8.6E+02 O.OE+OO 8.6E+02 C.OE+OO O.OE.OO O.OE+OO 7.2E-07

CH4LORDANE 2.OE.O1 6.OE+O7 2.OE+O1 4.7'E-O1* 1.5E-07 4.7'E*O1' O.OE.OO

CHLOROSENZENE 1.6E+05 O.OE.OO 1.6E+05 O.OE+OO O.OE+OO O.OE.0O 2.9E-07

CHLOROFORM 4.OE+03 O.OE+OO 4.OE+03 O.OE+OO O.OE+OO O.OE+OO 3.4E-07
PPDDE 7.4E+01 3.4.E+07 7.4E+01 3.OE-02 6.5E-08 3.OE-02 O.OE.OD

PPDDT 7.4.E+01 7.1E+07 7.4.E+01 3.3E-02 3.4E-08 3.3E-02 O.OE.OO

DIBROMIOCHLOROPROPAIJE 1.8E+01 C.OE+0O 1.SE+01 D.OE+OO O.OE+OO D.OE.OO 4.7E-07

1,1-DICHLOROETHANE 2.8E+02 O.QE+OQ 2.BE+02 O.0E+00 O.OE+OD O.0E400 1.3E-09
1,2-DICHLOROETHYLENE 1.7E+05 O.OE+OO 1.7E+05 O.OE+00 O.OE+OO O.DE+OO O.OE+DD

DIELDRIN 1.6E+00 1.OE+06 1.6EtOO 5.6E+O1* 3.5E-04a 5.6E+O1* O.OE.DO

DIME7HYMETHYL PHOSPHONATE 1.5E+05 O.DE+OO 1.5E+05 O.OE+OO O.OE.OO O.OE+OO O.OE.Ofl

ENDRIN 2.5E+03 1.OE+06 2.5E+03 1.4E-03 1.6E-O8a 1.4E-03 O.OE.OO
NEXACI4LOROCYCLOPENTADIENE 1.7E+04 5.1E'-03 3.9E+03 7.2E-06 2.3E-05 3.1E-05 O.OE+OC

ISODRIN 5.8E+02 1.DE.06 5.8E+02 8.6E-02 1.3E-06a 8.6E-02 D.DE+DO

METHYLENE CHLORIDE 3.3E+03 4.2E+04 3.OE.03 6.1E-02 4.7E-03 6.6E-02 O.OE.OO

TETRACHLOROETHYLENE 5.1E'+O2 0.DE+OO 5.1E.O2 O.OE.DO O.OE+OO O.OE.OO 3.3E-07

TRICHLOROETIIYLENE 2.3E+03 O.DE+OD 2.3E+03 O.OE+OD O.OE+OO O.OE.OO 2.1E-D6

CHROMIUM 6.9E+01 OD.E+OO 6.9E+01 1.4E+00* O.OE*DO 1.4E.OO' O.OE+OO
COPPER 4.2E+05 O.OE+OO 4.2E+05 2.6E-04 O.OE.OO 2.6E-04 O.OE+OO

LEAD 1.5E.D04 O.DE.OO 1.5E+04 4.3E-02 O.OE*OO 4.3E-02 O.OE+OO
MERCURY 3.3E+03 O.OE+OO 3.3E+03 2.5E-04 D.OE.OO 2.5E-04 O.OE+OO

ZINC 2.OE+06 O-OE+00 2.OE.D6 1.4E-04 O.OE+OO 1.4E-04 O.OE.OO

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

the critical fkux. The SPPPLV for this contaminant is considered to be equal to pure compound.

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

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

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

does not pose uniacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-4a-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(wlIkg) (ig/kg) (mg/kg)

ALDRIN 2.IE-01 1.OE+06 2.1E-01 5.3E+03* 3.OE-O2a 5.3E+03* O.OE+O0

BENZENE 1.2E+02 O.OE.O0 1.2E+02 O.OE+OO O.OE+OO O.OE+O0 1.1E-05

CHLORDANE 2.7E+00 4.OE+06 2.7E+OO 3.4E+00* 2.3E-06 3.4E÷00" O.OE+OO

CHLOROBENZENE 6.8E+04 O.OE+O0 6.8E+04 O.OE+O0 O.OE+OO O.OE+O0 1.9E-66

CHLOROFORM 5.6E+02 O.OE+O0 5.6E+02 O.OE+OO O.OE+OO O.OE+O0 5.iE-06

PPDDE 1.0E+01 2.2E÷06 1.OE÷01 2.2E'01* 9.8E-07 2.2E-01t O.OE+O0

PPDDT 1.OE+01 4.7E+06 1.0E+01 2.4E-01* 5.1E-07 2.4E-01" O.OE+OO

DIBROOCHLOROPROPANE 2.5EOO O.OE+OO 2.5E÷00 O.OE+OO O.OE+OO O.OE+O0 7.1E-06

1,1-DICHLOROETHANE 3.9E+01 O.OE÷OO 3.9E+01 O.OE+OO O.OE+O0 O.OE+OO 2.OE-08

1,7-DICHLOROETHYLENE 7.OE+04 O.OE+O0 7.OE÷04 O.OE+OO O.OE+O0 O.OE+OO O.OE+O0

D'ELDRIN 2.2E-01 1.OE+06 2.2E-01 4.OE+02* 5.2E-03a 4.OE+02* D.OE+O0

DIMETHYMETHYL PHOSPHONATE 6.3E+04 O.OE-O0 6.3E+04 O.OE+O0 O.OE+O0 O.OE+O0 O.OE+O0

ENDRIN 1.1E+03 1.OE+06 1.1E+03 3.2E-03 1.1E-07a 3.2E-03 O.OE+O0

NEXACHLOROCYCLOPENTADIENE 5.7E+03 1.9E*03 1.4E+03 2.IE-05 6.5E-05 8.6E-05 O.OE+O0

ISOORIN 2.5E+02 1.OE+06 2.5E+02 2.OE-01* 8.3E-06a 2.OE-01* O.OE.O0

METHYLENE CHLORIDE 4.5E+02 6.6E+03 4.2E+02 4.4E-01* 3.OE-02 4.7E-01* O.OE+OO

TETRACHLOROETHYLENE 7.1E+01 O.OE+O0 7.1E+01 O.OE+OO O.OE.O0 O.OE+O0 5.OE-06

TRICHLOROETHYLENE 3.2E+02 O.OE+O0 3.2E+02 O.OE+O0 O.OE+OO O.OE+O0 3.2E-05

CHROMIUM 8.8E÷00 O.OE+O0 8.8E+00 1.1E+01" O.OE+OO 1.1E+01* O.OE+OO

COPPER 2.5E÷05 O.OE÷O0 2.5E+05 4.4E-04 O.OE÷O0 4.4E-04 O.OE÷OO

LEAD 9.2E+03 O.OE+O0 9.2E+03 7.3E-02 O.OE+O0 7.3E-02 O.OE+O0

MERCURY 2.OE+03 O.OE+O0 2.OE+03 4.3E-04 O.OE+O0 4.3E-04 O.OE+OO

ZINC 1.1E+06 O.OE.O0 1.1E÷06 2.6E-04 O.OE+OO 2.6E-04 O.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.

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

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

If 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.
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SPSA-4&-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VII
CONTAMINANT PPLV PPLV PPLV El El El ENiC

Cmg/kg) (MG/kg) (mg/kg)

ALORIN 1.9E+00 1.3E+02 1.9E.00 5.88.02' 8.7E.OO' 5.9E.a02' 0.08+00

BENZENE 1.1E+03 0.OE.OO 1.18+03 0.08.00 0.08+00 0.08.00 1.7E-02

CHLORDANE 2.5E+01 1.4E+04 2.5E+01 3.78-01' 6.81-04 3.71-01' 0.01+00

CNLOROBENZENE 8.8E.04 0.0E+00 8.$E+04 0.08.00 0.08.00 0.01+00 2.01-02
CHLOROFORM 5.18+03 0.08.00 5.1E.03 0.01.00 0.01.00 0.08.00 7.9E-03
PPOOE 9.3E.01 1.9E.01 1.6E+01 2.48-02 1.IE-01* 1.4E-01* 0.01.00
PPDDT 9.38.01 1.6E.04 9.28.01 2.6E-02 1.58-04 2.6E-02 0.01400
DIIROMOCNLOROPROPANE 2.3E+01 O.OE.OO 2.3E+01 0.08.00 0.08.00 0.08.00 1.18-02

1,1-DI CHLOROETHANE 3.6E+02 0.08.00 3.68.02 0.OE.O .800 0.E0 .08.00 3.18-05
1,2-DICHLOROETHYLENE 9.2E+04 0.OE.O0 9.2E+04 0.08+00 O.OE.00 0.08.00 0.08+00

DIELDRIN 2.08.00 5.8E+01 1.98.00 4.48.01* 1.58.00' 4.68.01' 0.08.00

DIMEINYMETI4YL PN0SPHO#4ATE 8.2E+04 0.08.00 8.2E.04 0.08+00 0.08+00 0.0E.00 0.08.00

ENDRIN 1.4E+03 1.08.06 2.4E.02 2.5E-03 1.2E-02a 1.4E-02 0.08.00

NEXACHLOROICYCLOPENTADIENE 5.58+03 1.9E+01 1.9E.01 2.2E-05 6.38-03 6.3E-03 0.08.00

I SOOR IN 3.28.02 7.58.*00 7.3E.00 1.6E-01' 6.7E.00* 6.98.00* 0.08.00

METHYLENE CHLORIDE 4.1E.03 4.88.02 4.38.02 4.9E-02 4.28-01' 4.78-01' 0.08+00

TETRACHLORO8THYLENE 6.58.02 0.08.00 6.58.02 0.08+00 0.08.00 0.08.00 7.58-03

TRICNLOROETHYLENE 2.9E+03 0.08.00 2.9E.03 0.08.00 0.08+00 0.08+00 4.9E-02

CHROMIUM 5.5E.01 0.08.00 5.5E+01 1.88+00' 0.08+00 1.88.00' 0.08.00

COPPER 1.88+05 0.08.00 1.88.05 6.38-04 0.0E+00 6.3E-04 0.08.00

LEAD 6.5E+03 0.OE'O0 6.5E.03 1.08-01* 0.08.00 1.08-01* 0.08.00

MERCURY 1.4E.03 0.08.00 1.4E.03 6.08-04 0.08+00 6.08-04 0.08+00

ZINC 7.88.05 0.08.00 7.58E05 3.5E-04 0.08+00 3.58-04 0.08+00

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 comrpound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

': El is equal to or exceeds 1.08-01
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SPSA-4a-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUIJULATIVE VEI
CONTAM4INANT PPLV CISVI ESVI PPLV El El -El OPN ENC

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

LDRIN 1.2E-01 7.4E+04 4.2E+01 1.2E-01 9.4E+03* Z.6E+O1* 9.5E+03* O.OE'-OO O.OE+OO
ENZENE 6.7E+01 O.OE+OO D.OE+OO 6.7E+01 O.OE+0O O.OE+00 O.OE+OO 5.4.E-06 S.OE-02
HIOROANE 1.5E+00 B.OE+06 4.5E+03 1.5E+00 6.1E+OO* 2.OE-03 6.IE.00* O.OE+OD O.DE+DO
HLOROBENZENE 1.5E+04 O.OE+OD O.OE+OO 1.5E+04 O.OE.OO D.OE+OO O.OE+0O 2.2E-06 2.OE-02
HLOROFDRN 3.1E+02 O.OE+OO O.OE+OD 3.1E+02 O.OE.OD O.OE+OO 0.OE+00 2.5E-06 2.4E-02
,PDDE 5.7E+00 4.5E+06 1.9E+01 4.4E+00 3.SE-01* 1.1E-01* 5.OE-O1* O.OE.O0 O.0E+00
,PDDT 5.7E+00 9.5E+06 5.4E+03 5.7E+00 4.2E-O1* 4.5E-04 4.2E-O1* O.DE+DO O.OE.OO
)IBRGONCHLOROPROPANE 1.4E+00 O.0E+00 O.OE+OO 1.4E+00 O.OE+0O O.Oi.OO O.OE+OO 3.5E-06 3.3E-02
!,1-DICHLOROETHANE 2.3E+01 O.OE+00 O.OE+OO 2.3E+01 O.OF..O O.DE+OO -0.OE+00 ¶.OE-08 9.3E-05
1,2-DICHLOROETNYLENE 1.7E+04. D.OE.DD O.OE.DO 1.7E+04 O.0E.OD O.DE+0O D.DE+OD O.OE+00 0.OE+0O

)IELDRIN 1.2E-01 3.4E+04 1.9E+01 1.2E-01 7.2E+02* 4.6E.OO* 7.2E+02* O.DEeO0O .OE+OO
)IMETHYMETHYL PHOSPI4ONATE 1.5E+04 O.OE.OD O.OE+OD 1.5E+04 DO.OO+0 O.OE+0O O.DE+00 O.OE+O0 O.OE.0O
:NDRIN 2.5E+02 1.0E+06 1.OE+06 2.OE+02 1.3E-02 3.9E-03a 1.7E-02 O.OE+00O .OE+OO
1EXACHLORCICYCLOPENTADIENE 3.8E+02 6.8E+02 5.8E+01 4.7E+01 3.1E-04 2.3E-03 2.6E-03 0.OE+00 O.OE+0O
ISODRIN 5.9E+01 5.2E+06 2.2E+01 1.6E+01 8.4E-O1* 2.2EOD* 3.1EDD* D.DE.OD D.DE+DD
METHYLENE CHLORIDE 2.5E+02 5.7E+03 4.8E+02 1.6E+02 8.1E-01* 4.6E..O1* 1.3E.00* O.OE+OO O.DE+0O
TETRACHLOROETI4YLENE 4.1E-01 O.OE+OO 0.OE+00 4.1E+01 O.OE+00 O.OE+0O O.OE+0O 2.5E-06 2.3E-02
TRICHLOROETHYLENE 1.8E+02 D.DE.OO O.OE*OD 1.8E+02 D.OE+OO O.DE+DO O.OE.OO 1.6E-05 1.5E-01

CHOTM1.1E+00 O.OE.OO O.OE+OO 1.1E+00 8.7E+01* O.OE+OD 8.7E+01* O.OE+OO O.OE+OO
CO 5.7E+04. O.OE.OO O.OEe-DO 5.7E.04 1.9E-03 O.OE.DO 1.9E-03 O.OE+00 O.DE.DO
LEAD 2.2E+03 O.OE.OO O.OE*OO 2.2E+03 3.lE-01* O.OE.DO 3.1E-01* O.OE.O0O0.DE.OO

MERCURY 4.6E+02 0.OE+00 O.OE+OO 4.6E#02 1.8E-03 O.DE+OO 1.8E-03 O.OE.OO O.DE'-DD
ZINC 1.4E+05 O.DE.OO 0.OE.OO 1.4E+05 1.9E-03 D.OE.OO 1.9E-03 O.OE.OO O.OE'OO

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 comrpound. The SPPPLV has therefore been set to

1.0DE+06 mg/kg (See votlume VI-A).

:El is equal to or exceeds 1.OE-O1

if the PPLV value indicated is greater than 1.OOE.06 the calculations imrply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.19.3 Site Exposure Summary

Tables SPSA-4b-3 through SPSA-4b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-4b is greater than 10 ft, the

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

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

critical exposure pathway identified.

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

Aldrin Direct Direct Direct Dir/Ind Dir/lnd
Dieldrin Direct Direct Direct Dir/Ind Dir/Ind
Methylene chloride ...... Indirect Indirect

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

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

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

Site SPSA-4b is designated as a Priority I site, based on the most sensitive exposed

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

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

inhalation as indicated by a VEI value greater than 1:

Dicyclopentadiene (enclosed)
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TABLE SPSA-4b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-4b

AVERAGE SITE DEPTH TO GROUNDWATER: 30 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

ATRAZINE 4.6 02007 12/12/88

CARBON TETRACHLORIDE 2.2 02007 01/22/88

CHLOROFORM 16 02007 01/22/88

DICYCLOPENTADIENE 55 02007 12/12/88

DIISOPROPYLMETHYL PHOSPHONATE 16 02007 12/12/88

DIELDRIN 0.061 02007 12/12/88

ENDRIN 0.048 02007 01/22/88

TETRACHLOROETHYLENE 1.3 02007 12/12/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990

2-209



SPSA-4b-3

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)

ALDRIN 1.5E+00 1.BE+D4 1.5E+00 3.3E+00 2.8E-04 3.3E+00 O.OE+00

ATRAZINE 4.1E+04 O.OE+DO 4.1E+O4 O.OE+O0 O.OE+O0 O.OE+OO 1.5E-13

CARBON TETRACHLORIDE 2.0E+02 O.OE+O0 2.OE+02 O.OE+O0 O.OE÷O0 O.OE+O0 3.7E-04

CHLOROFORM 4.OE+03 O.OE+O0 4.OE+03 O.OE+OO O.OE+OO O.OE÷OO 2.3E-05

CHLOROPHENYLMETHYL SULFONE 1.6E+05 2.BE+05 1.OE+05 1.8E-06 1.1E-06 2.9E-06 O.OE+O0

DICYCLOPENTADIENE 5.4E+04 O.OE+O0 5.4E+04 O.OE+00 O.0E+O0 O.0E+O0 1.7E-03

DIELDRIN 1.6E+00 1.0E+06 1.6E+00 6.4E+00* 1.2E-03a 6.4E+00* O.OE+00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE00 6.6E+05 O.OE+00 0.OE+O0 0.OE+00 3.61E-D9
ENDRIN 2.5E103 O.OE+00 2.5E+03 0.OE+O0 O.OE+00 O.OE+00 2.5E-11

METHYLISOBUTYL KETONE 4.1E+05 1.8E+05 1.3E+05 2.2E-06 5.0E-06 7.2E-06 O.OE÷O0

METHYLENE CHLORIDE 3.3E403 1.3E+03 9.0E+02 6.1E-04 1.6E-03 2.2E-03 O.OE+00

TETRACHLOROETHYLENE 5.1E+02 5.3E+03 4.7E+02 5.9E-04 5.7E-05 6.4E-04 5.4E-06

COPPER 4.2E.05 O.OE+00 4.2E+05 1.8E-04 O.OE+00 1.8E-04 O.OE+00

LEAD 1.5E+04 O.OE+00 1.5E+04 1.1E-02 O.OE.O0 1.1E-02 O.OE+O0
MERCURY 3.3E+03 O.OE000 3.3E+03 2.5E-04 O.OE+00 2.5E-04 0.OE+00

ZINC 2.0E.06 O.OE+00 2.0E+06 1.4E-04 0.0E+00 1.4E-04 O.OE+00

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.

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

: El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00+E06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-4b-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+OO 1.8E+04 1.5E+OO 3.3E+00* 2.8E-04 3.3E+00" O.OE+O0

ATRAZINE 4.1E+0. 0.0E+O0 4.1E÷04 O.OE+00 O.OE0. O.OE+O0 1.5E-13

CARBON TETRACHLORIDE 2.0E+02 O.OE+O0 2.0E+02 0.0E+00 O.OE000 O.OE+00 3.7E-04

CHLOROFORM 4.OE+03 0.0E+00 4.0E+03 0.OE+00 O.OE+00 O.OE+O0 2.3E-05

CHLOROPNENYLMETHYL SULFONE 1.6E+05 2.81E05 1.0E÷05 1.8E-06 1.¶E-06 2.91E-06 O.OE÷0G

DICYCLOPENTADIENE 5.4E÷04 0.OE+O0 5.4E+04 O.OE.O O.OE+00 O.OE+00 1.7E-03

DIELDRIN 1.6E+00 1.0E+06 1.61E+00 6.4E00* 1.2E-03a 6.4EO00* O.OE÷00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+00 6.61E+05 O.OE+00 O.OE+0. O.OE+00 3.61E-09

ENDRIN 2.5E+03 O.0E+O0 2.5E+03 O.OE+00 O.OE+00 O.OE+00 2.5E-11

METHYLISOBUTYL KETONE 4.1E+05 1.8E+05 1.3E+05 2.2E-06 5.OE-06 7.2E-06 O.OE+0.

METHYLENE CHLORIDE 3.3E+03 1.3E+03 9.0E+02 6.1E-04 1.6E-03 2.2E-03 O.OE00

TETRACHLOROETHYLENE 5.1E+02 5.3E+03 4.7E+02 5.9E-04 5.7E-05 6.4E-04 5.4E-06

COPPER 4.2E+05 O.OE+00 4.2E+05 1.8E-04 O.OE+00 1.8E-04 O.OE+00

LEAD 1.5E+04 O.OE+OO 1.5E+04 1.1E-02 O.OE+O0 1.1E-02 O.OE+00

MERCURY 3.3E+03 O.OE+00 3.3E+03 2.5E-04 O.OE+O0 2.5E-04 O.OE+O0

ZINC 2.OE+06 O.OE+00 2.0E+06 1.4E-04 O.OE+O0 1.4E-04 O.OE+O0

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

the critical flux. The SPPPLV for this contaminan- 's considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.00E+06 mg/kq ,See volume VI-A).

- 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.
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SPSA-4b-5

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)

ALDRIN 2.1E-01 1.2E+03 2.1E-01 2.4E+01* 4.3E-03 2.4E+01* O.OE+OO

ATRAZINE 1.8E+04 O.OE+OO 1.8E+04 O.OE+O0 O.OE+O0 O.OE+O0 9.6E-13

CARBON TETRACHLORIDE 2.7E+01 O.OE+O0 2.7E+01 O.OE+OO O.OE+O0 O.OE+OO 5.6E-03

CHLOROFORM 5.6E+02 O.OE+OO 5.6E+O0 O.OE+O0 O.OE+O0 O.OE+O0 3.4E-04

CHLOROPHENYLMETHYL SULFONE 7.OE+04 4.4E+0 2.71E+04 4.3E-06 6.9E-06 1.1E-05 O.OE+OO

DICYCLOPENTADIENE 1.8E+04 O.OE+OC 1.8E+04 O.OE+O0 O.OE+O0 O.OE+OO 1.1E-02

DIELDRIN 2.2E-01 1.OE+06 2.2E-01 4.6E+01* 1.9E-O2a 4.6E+01* O.OE+O0

DIISOPROPYLMETHYL PhuSPHONATE 2.8E+05 O.OE+OO 2.8E+05 O.OE+OO O.OE+O0 O.OE+OO 2.3E-08

ENDRIN 1.1E+03 O.OE+O0 1.1E+03 O.OE+DO O.OE+O0 O.OE+OO 1.6E-10

METHYLISOBUTYL KETONE 1.7E+05 6.5E+04 4.7E+04 5.2E-06 1.4E-05 1.9E-05 O.OE+OO

METHYLENE CHLORIDE 4.5E+02 1.9E+02 1.4E02 4.4E-03 1.OE-02 1.5E-02 O.OE+O0

TETRACHLOROETHYLENE 7.1E+01 8.2E+02 6.5E+01 4.2E-03 3.7E-04 4.6E-03 8.2E-05

COPPER 2.5E+05 O.OE+O0 2.5E+05 3.1E-04 O.OE.O0 3.1E-04 O.OE+O0

LEAD 9.2E+03 O.OE÷OO 9.2E+03 1.8E-02 O.OE+O0 1.8E-02 O.OE.O0

MERCURY 2.OE+03 O.OE+O0 2.OE+03 4.2E-04 O.OE+O0 4.2E-04 O.OE+O0

ZINC 1.1E+06 O.DE+O0 1.1E+06 2.7E-04 O.OE+O0 2.7E-04 O.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.

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

" 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.
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SPSA-4b-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

tDIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El - El ENC

(ins/ko) (am/kg) (iq/kg)

ALDRIM 1.9E*OO 4.OE-O1 3.3E-01 2.6E+eOO* 1.3E'O1* 1.5E.O1* O.OE.OO

ATRAZINE 2.3Ee+04 0.05,00 2.3E+04 0.OE.OO O.OE+00 0.05.00 1.05-10

CARRON TETRACHLORIDE 2.5E+02 0.05+00 2.5E+02 0.05+00 0.05+00 0.05+00 8.4E-02

CHLOROFORM 5.1E.03 0.05+00 5.1Ee-03 0.05.00 O.OE'00 0.05+00 5.15-03

CHLOROPHENYLMETHYL SULFONE 9.1E+04 6.8E+02 6.7E.02 3.3E-06 4.4E-04 4.5E-04 0.05+00

DICYCLOPENTADIENE 1.7E+04 0.05+00 1.7E+04. 0.OE*00 0.05+00 0.05+00 1.15+00

DIELORIN 2.OEe0O 5.85+01 1.9E+00 5.05+00' 1.7E-01* 5.25+00* 0.OE+00
OJISOPROPYLNETNYL PHOSPHONATE 3.7E+05 0.05+00 3.7E+05 0.05+00 0.05'00 0.05+00 2.4E-06

ENDRIN 1.4E+03 0.05+00 1.4E+03 0.OE+00O0.OE+00 0.05+00 1.7E-08

METHYLISOBUTYL KETONE 2.25+05 2.15+03 2.15.03 4.05-06 4.2E-04 4.3E-04 0.05+00

METHYLENE CHLORIDE 4.15+03 3.05+00 3.05.00 4.9E-04 6.7E-O1* 6.7E-01* O.OEO00

TETRACHLOROETHYLENE 6.5E+02 1.3E*OI 1.2E+01 4.6E-04 2.45-02 2.4E-02 1.2E-03

COPPER 1.8E+05 0.OE+00 1.8E+05 4.4E-04 0.OE+00 4.4E-04 0.05.00

LEAD 6.5E+03 O.OE.00 6.5E+03 2.6E-02 0.05.00 2.6E-02 O.OE.00

MERCURY 1.4E+03 0.05.00 1.4E+03 6.OE-04 0.OE+00 6.OE-04 0.OE.00

ZINC 7.8E.05 O.DE.00 7.8E+05 3.6E-04 0.OE+00 3.6E-04 0.05.00

~: El is equal to or exceeds 1.05-01
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SPSA-4b-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUILAT IVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV EI El El OPN ENC

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

ALDRIN 1.2E-01 2.4E+03 4.OE-O1 9.OE-02 4.3E+01* 1.3EO1* 5.6E+.1* O.OE.OO C.OE+OO

ATRAZINE 4.2E+03 O.OE+OO O.OEe'OO 4.2E+03 O.OE.OO .0.+OEO 0.DEu-0O 1.1E-12 1.OE-1O

CARBOM TETRACHLORIDE 1.5E"01 O.OE.OO O.OE.0O 1.5E+01 O.OE.OO O.OE.OO O.OE+OO 2.8E-03 2.5E-01

CHLOROFORM 3.1E+02 O.OE+OO O.OE+0O 3.1E+02 O.OE.OO O.OE.OO O.OE.OO 1.7E-04 1.5E-02

CHLOROPHENYLMETHYL SULFONE 1.7Ei-04 3.8E+-04 6.8E+02 6.4E+02 1.8E-05 4.5E-04 4.7E-04 O.OE+00 O.OEO00

DICYCLOPENTADIENE 1.2E+03 O.OE.OO O.OE+0O 1.2E*03 O.OE.OO O.OE.OO O.OE.OO 1.2E-02 1.1E.OO

DIELDRIN 1.2E-01 1.1E.03 1.9E+01 1.2E-01 8.2E.C1* 5.3E-01* 8.2E.O1* O.OE.O0 O.OE.00

DIISOPROPYL1METHYL PHOSPHONATE 6.BE.04 O.OE.O0 O.OE+0O 6.8E+04 0.OEi-00 0.OE+OO 0.OE+DO 2.71-08 2.4E-06

ENDRIN 2.5E+02 0.OE.OO O.OE.OO 2.5E+02 O.OE.OO O.OE.OO 0.0E+00 1.9E-10 1.7E-08

METHYL ISOSUTYL KETONE 4.OE+04 2.4E+04 6.4E+03 4.5E+03 2.3E-05 1.8E-04 2.OE-04 O.OE+0O O.OEO00

METHYLENE CHLORIDE 2.5E+02 1.7E.02 3.OE.OO 2.9E+00 8.1E-03 6.8E-01* 6.9E-O1* O.OE.O0 O.OEO00

TETRACHLOROETHYLENE 4.1E+01 7.OE.02 1.3E+01 9.5E+00 7.3E-03 2.4E-02 3.2E-02 4.1E-05 3.7E-03

COPPER 5.7E+04 O.OE.O0 O.OE.OO 5.7E+04 1.3E-03 O.OE+00 1.3E-03 O.OE.0O O.OE.OO

LEAD 2.2E+03 O.OE.OO 0.08.00 2.2E+03 7.8E-02 O.0E+0O 7.8E-02 O.OE.OO O.OE.OO

MERCURY 4.6E+02 0.OE+OO 0.OE.OO 4.6E+02 1.8E-03 0.08.00 1.8E-0'3 0.OE.0O O.OE.OO

ZINC 1.4E+05 O.OE.O0 O.OE+OO 1.4E+05 2.OE-03 O.OE+OO 2.OE-03 O.OE.OO O.OE.OO

: El is equal to or exceeds 1.OE-01
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2.20 SITE SPSA-5a: DRAINAGE DITCH (Army Spill Sites/South Plants
S2.20Manufacturing Complex; EBASCO, 1988aa/RIC 88286R10)

2.20.1 Site-Specific Considerations

Figure SPSA-5a-1 and Tables SPSA-5a-1 and SPSA-5a-2 depict the target contaminants for

Site SPSA-5a. Boring 42 was included in this exposure assessment, consistent with the

South Plants SAR. The historical search conducted under the contaminant assessment

revealed that this site was a drainage ditch used to carry surface runoff and process water

from the South Plants complex (EBASCO, 1988aa/RIC 88286R10). Therefore, many of the

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

SPSA-5a (EBASCO, 1988aa/RIC 88286R10).

2.20.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-5a are shown in Figure SPSA-5a-1. The following contaminants were not included

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

Phase II investigations: Fluoranthene, occurring in Boring 42 (0-1 ft), and pyrene,

occurring in Boring 42 (0-1 ft). Although not shown in this figure, these nontarget

compounds were included in the South Plants SAR and in this exposure assessment

because they passed through the screening performed in the RMA Chemical Index

(EBASCO, 1988c/RIC 88357R01).

Table SPSA-5a-l summarizes the maximum concentrations of contaminants measured in

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

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

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

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

assumed to be negligible (see Volume VI-A). Table SPSA-5a-2 summarizes the maximum

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

interval, and depth to groundwater.
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2.20.3 Site Exposure Summary

Tables SPSA-5a-3 through SPSA-5a-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-5a is greater than 10 ft, the

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

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

critical exposure pathway identified.

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

Dieldrin Direct Direct Direct Direct Dir/mnd
Cadmium ........ Direct

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

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

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

Site SPSA-5a is designated as a Priority 1 site, based on the most sensitive exposed

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Carbon tetrachioride (enclosed)

"* Chloroform (enclosed)

"* Trichloroethylene (enclosed)
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TABLE SPSA-5a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-5a

AVERAGE SITE DEPTH TO GROUNDWATER: 16 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 34 01510 12/22/87

CARBON TETRACHLORIDE 41 01510 12/16/88

CHLOROFORM 350 01510 12/16/88

HEXACHLOROCYCLOPENTADIENE 0.40 01510 12/16/88

CHLOROBENZENE 8.7 01510 12/16/88

DIBROMOCHLOROPROPANE 3.1 01510 12/22/87

DIISOPROPYLMETHYL PHOSPHONATE 0.84 01055 12/21/88

DIMETHYLMETHYL PHOSPHONATE 1.0 01055 12/21/88

ENDRIN 0.21 01510 12/16/88

PPDDT 0.42 01510 12/16/88

SUPONA 1.1 01055 12/21/88

TETRACHLOROETHYLENE 1.7 01510 12/16/88

TRICHLOROETHYLENE 84 01055 12/21/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-5a-3

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)

BENZENE 8.6E+02 O.OE+OO 8.6,E+02 O.OE+OO O.OE+OO O.OE+OO 5.5E-05

CARBON TETRACHLORIDE 2.OE.O2 O.OE.OO 2.OE+02 O.OE+OO O.OE+OO O.OE+OO 1.2E-03

CHLOROBENZENE 1.6E+05 D.OE+OO 1.6E+05 O.OE+OO O.OE+OO O.OE.OO 1.2E-07

CHLOROFORM 4.OE+03 O.OE+OO 4.OE+03 O.OE+OO O.OE+OO O.OE+OO 8.5E-05

PPDDT 7.4E+01 O.OE.OO 7.4E+01 O.OE+OO O.OE+OO O.OE+OO 3.7E-07

DIIROMOCHLOROPROPANE 1.8E+01 O.OE+OO I.BE.O1 O.OE+OO O.OE+OO O.OE+OO 1.OE-05

DIELDRIN 1.6E+00 1.OE.06 1.6E+00 3.2EOO* 5.5E-05a 3.2E+O0t  O.OE+OO

OJISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE.OO O.OE.OO O.OE+OO 3.1E-11

DINETNYMETHYL PHOSPHONATE 1.5E+05 O.OE+OO 1.5E+05 O.OE+OD O.OE+OO O.OE.OO O.OE+OO

ENDRIN 2.5E+03 O.OE+OO 2.5E+03 O.OE+OO O.OE+OO O.OE+OO 1.9E-11

HEXACHLOROCYCLOPENTADIENE 1.7E+04. O.OE.OO 1.7E+04 O.OE.OO O.OE.OO O.OE+OO 5.5E-06

METHYLISOBUTYL KETONE 4.1E+05 1.8E+06 3.3E+05 2.4E-06 5.5E-07 3.OE-06 O.OE.OO

SUPONA 1.2E+03 O.OE.OO 1-2E+03 O.OE+OO O.OE.OO O.OE+OO 6.2E-14

TETRACHLOROIETHYLENE 5.1E'-02 O.OE+OO 5.1E+02 O.OE+0O O.OE.OO O.OE+OO 1.2E-06

TRICHLOROETHYLENE 2.3E+03 O.OE.OO 2.3E+03 O.OE.OO O.OE.OO O.OE+OD 1.2E-04

CADMIUM 4.5E+02 D.OE+OO 4.5E+02 5.5E-03 O.OE+OO 5.5E-03 O.OE+OO

COPPER 4.2E+05 O.OE+OO 4.2E+05 2.4E-04 O.OE'-OO 2.4.E-04 O.OE.OO

LEAD 1.5E+04 O.OE.OO 1.5E.04 7.SE-03 O.OE+OD 7.8E-03 O.OE+OO

MERCURY 3.3E+03 O.OE.OO 3.3E+03 9.7E-04 O.OE.OO 9.7E-04 O.OE+OO

ZINC 2.OE*06 O.OE+OO 2.OE+06 1.3E-04 O.OE+OO 1.3E-D4 O.OE+OO

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.

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

: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.
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SPSA-5a-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

BENZENE 8.6E+02 O.OE+O0 8.6E+02 O.OE+OO O.OE+OO O.OE+OO 5.5E-05

CARBON TETRACHLORIDE 2.OE+02 O.OE+OO 2.OE+02 O.OE+O0 O.OE+OO O.OE+OO 1.2E-03

CHLOROBENZENE 1.6E+05 O.OE+O0 1.6E+05 O.OE+O0 O.OE+OO O.OE+OO 1.2E-07

CHLOROFORM 4.OE+03 O.OE+O0 4.OE+03 O.OE+OO O.OE+O0 O.OE+O0 8.5E-05

PPDDT 7.4E+01 O.OE+OO 7.4E+01 O.OE+OO O.OE+OO O.OE+O0 3.7E-07

DIBROMOCHLOROPROPANE 1.8E+01 O.OE÷O0 1.8E+01 O.OE+OO O.OE+OO O.OE+O0 1.OE-05

DIELDRIN 1.6E+O0 1.OE+06 1.6E+00 3.2E+00 5.5E-05a 3.2E+O0* O.OE÷O0

DIISOPROPYLNETNYL PHOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE+OO O.OE+OO O.OE+OO 3.1E-11

DIMETHYMETHYL PHOSPHONATE 1.5E+05 O.OE+OO 1.5E÷05 O.OE+OO O.OE+OO O.OE+O0 O.OE+OO

ENDRIN 2.5E+03 O.OE+OO 2.5E+03 O.OE+OO O.OE+OO O.OE+O0 1.9E-11

HEKACHLOROCYCLOPENTADIENE 1.7E+04 O.OE+O0 1.7E+04 O.OE+OO O.OE+O0 O.OE+O0 5.5E-06

METHYLISOBUTYL KETONE 4.1E+05 1.8E+06 3.3E+05 2.4E-06 5.5E-07 3.OE-06 O.OE+O0

SUPONA 1.ZE+03 O.OE+O0 1.ZE+03 O.OE+O0 O.OE+OO O.OE+O0 6.2E-14

TETRACHLOROETHYLENE 5.1E+02 O.OE+O0 5.1E+02 OOE÷O0 O.OE+OO O.OE+O0 1.2E-06

TRICHLOROETHYLENE 2.3E+03 O.OE+OO 2.3E+03 ODOE÷OO D.OE+OO O.OE+O0 1.2E-04

CADMIUM 4.5E+02 O.OE+O0 4.5E÷02 5.5E-03 O.OE+O0 5.5E-03 O.OE+O0

COPPER 4.2E+05 O.OE+O0 4.2E+05 2.4E-04 O.OE+O0 2.4E-04 O.OE+O0

LEAD 1.5E+04 O.OE+OO 1.5E+04 7.8E-03 O.OE+O0 7.8E-03 O.OE+O0

MERCURY 3.3E+03 O.OE+O0 3.3E+03 9.7E-04 O.OE+O0 9.7E-04 O.OE+OO

ZINC 2.OE+06 O.OE+OO 2.OE+06 1.3E-04 O.OE+OO 1.3E-04 O.OE+OO

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.

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

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

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.
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SPSA-5a-5

EXPOSURE EVAtUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT _ CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

BENZENE 1.2E+02 0.01.00 1.2E+02 0.01+00 0.0E.00 0.0E.00 8.3E-04
CARBON TETRACHLORIDE 2.7E+01 O.OE+0O 2.7E+01 0.01+00 0.01.00 0.01.00 1.7E-02
CHLOROBENZENE 6.8E+04 0.01.00 6.8E+04 0.01+00 0.01+0O0 .OE+00 7.8E-07
CHLOROFORM 5.6E+02 0.01.00 5.6E.02 0.01+00 0.01.00 0.OE.00 1.3E-03
PPDDT 1.OE+01 0.01.00 1.01.01 0.01+00 0.01.00 0.01.00 5.7E-06
D18ROMOCHLOROPROPAME 2.5E+00O0.0E.00 2.51+00 0.01.00 0.01.00 0.01+00 1.6E-04

DIELORIN 2.2E-01 1.OE+O6 2.2E-01 2.3E+01* 8.4E-04a 2.31+01* O.OE+OO

DIISOPROPYLMIETHYL PHOSPHONATE 2.81.05 0.01+00 2.81+05 0.0E+00 0.01+00 0.01+00 2.01-10

DINITHYMETHYL PHOSPHONATE 6.3E+04 0.OE+00 6.3E+04 .0.E+OO 0.01+00 0.01+00 O.OE+0O

ENDRIN 1.11+03 0.01+00 1.1E+03 0.OE+00 0.01+00 0.01.00 1.2E-10

NEXACHLOROCYCLOPENTADIENE 5.7E+03 O.OE.OO 5.7E+03 O.OE+0O O.OE+DO O.OE+OO 3.6E-05

METHYLISOBUIT'L KETONE 1.7E.05 6.6E+05 1.4E.05 5.8E-06 1.5E-06 7.3E-06 O.OE+OO

SUPONA 5.3E.02 0.01.00 5.3E.02 0.01.00 O.OE.0O 0.01.00 4.01-13

TETRACHLOROETHYLENE 7.1E+01 0.01.00 7.1E+01 0.01+00 O.OE+00O0.01.00 1.8E-05

TRICNLOROETHYLENE 3.2E+02 0.01.00 3.2E+02 0.OE+00 0.01.00 0.01.00 1.8E-03

CADMIUM 5.8E+01 O.OE.O0 5.81+01 4.3E-02 0.01.00 4.3E-02 0.01.00

COPPER 2.5E+05 0.01+00 2.5E+05 4.01-04 O.OE+00 4.OE-04 O.OE.OO

LEAD 9.2E+03 O.OE.OO 9.2E+03 1.3E-02 O.OE+0O 1.3E-02 0.OE+OO

MERCURY 2.OE.03 0.01.00 2.01+03 1.6E-03 O.OE+0O 1.6E-03 O.OE+OO

ZINC 1.1E+06 0.01.00 1.1E+06 2.5E-04 O.OE.OO 2.51-04 0.01.00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See votlume VI-A).

':El is equal to or exceeds 1.01-01

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-5a-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

BENZENE 1.1E+03 O.OE+OO 1.1E+03 O.OE.OO O.OE+OO O.OE.OO 3.OE-O1

CARBON TETRACHLORIDE 2.5E+02 O.OE.O0 2.5E+02 O.OE+OO O.OE+OO O.OE+OO 6.2E+00

CNLOAOBENZENE 8.8E+04 O.OE+OO 8.8E+04 O.OE+OO O.OE+OO O.OE+00 2.OE-03

CHLOROFORM 5.IE+03 O.OE+OO 5.1E+03 O.OE+OO O.OE+OO O.OE.OO 4.6E-01

PPDDT 9.3E+01 O.OE+OO 9.3E+01 O.OE+OO O.OE+OO O.OE+OO 2.OE-03

DIBROMOCHLOROPROPANE 2.3E+01 O.OE+OO 2.3E+01 O.OE+OO O.OE+OO O.OE+OO 5.6E-02

DIELORIN 2.OE+OO 1.OE+06 1.9E+00 2.5E+0O* 8.7E-02a 2.6E+0O* O.OE+OO

DIISOPROPYLMETNYL PHOSPHONATE 3.7E+05 O.OE+OO 3.7E+05 O.OE+OO O.OE.OO O.OE.OO 5.1E-07

DIMETHYMETNYL PHOSPHONATE 8.2E+04. O.OE+OO 8.2E+04 O.OE+OO O.OE+OO O.0E+00 O.OE+OO

ENDRIN 1.4E+03 O.OE+OO 1.4E+03 O.OE+OO O.OE+00 O.OE+OO 3.E-07

NEXACHLOROCYCLOPENTADIENE 5.5E+03 O.CEtOO 5.5E+03 0.OE+00 0.0E+00 .O.E400 8.9E-02

M4ETHYLISO6IUTYL KETONE 2.2E+05 1.9E+04 1.8E+04 4.5E-06 5.2E-05 5.7E-05 O.OE+OO

SUPONA 6.9E+02 O.OE+OO 6.9E+02 O.OE+OO O.OE+00 O.OE+OO 1.OE-09

TETRACIILOROETHYLENE 6.5E+02 O.OE+OO 6.5E+02 O.OE+OO O:OE+OO O.OE+OO 6.6E-03

TRICHLOROETI4YLENE 2.9E+03 O.OE.OO 2.9E+03 O.OE+OO O.OE+OO O.OE.OO 6.4E-01

CADMIUM 3.6E+02 O.OE+OO 3.6E+02 7.OE-03 O.OE+OO 7.OE-03 O.OE+OO

COPPER 1.8E.05 O.OE+OO 1.8E*05 5.7E-04 O.OE+OO 5.7E-04 O.OE.OO

LEAD 6.5E+03 O.OE+OO 6.5E+03 1.8E-02 O.OE.OO 1.8E-02 O.OE+DO

MERCURY 1.4E+03 O.OE.OO 1.4E+03 2.3E-03 O.OE+OO 2.3E-03 O.OE'-OO

ZINC 7.8E+05 O.OE+OO 7 -ý'+O5 3.3E-04 O.OE+0O 3.3E-04 O.OE+OO

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.

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

*: El is equal to or exceeds 1.OE-O1
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SPSA-5a- 7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORK~ERS

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)

BENZENE 6.7E+01 0.OE+OO 0.01+00 6.7E+01 0.01+00 0.OE.O0 0.01.00 4.11-04 8.9E-01
CARBON TETRACHLORIDE 1.5E+01 0.01+00 O.OE+OO 1.5E+01 0.01.00 0.01.00 0.01.00 8.71-03 1.9E+01

CHLOROGENZENE 1.5E.04 0.01.00 0.01+00 1.5E.04 0.01.00 0.0E.00 0.01+00 9.01-07 2.OE-03

CHLOROFOR1M 3.1E+02 0.01+00 0.01+00 3.11.02 0.01.00 0.OE+00 0.01+00 6.4E-04 1.4EO00

PPDDT 5.7E.00 0.01.00 0.01.00 5.71.00 0.01.00 0.01.00 0.01.00 2.8E-06 6.1E-03

OIBROMOCHLOROPROPANE 1.4E+00 0.01+00 0.01.00 1.4E+00 0.01.00 0.01.00 0.01+00 7.8E-05 1.7E-01

DIELDRIN 1.2E-01 1.21.04 1.9E.01 1.2E-01 4.11,01* 2.6E.01* 4.11,01* 0.01+00 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 6.81+04 0.01+00 0.01+00 6.8E+04 0.01+00 0.01+00 0.01+00 2.4E-10 5.1E-07

DIMETHYMETHYL PHOSPHOINATE 1.5E.O04 0.01+00 0.01+00 1.5E+04 0.OE.O0 0.01+00 0.01+00 0.01+00 0.01.00

ENDRIN 2.51+02 0.OE+O0 0.01+00 2.5E+02 0.01+00 0.01.00 0.01+00 1.4E-10 3.YE-07

HEXACHLOROCYCLOPENTADIENE 3.8E+02 D.OE.00 0.01+00 3.BE.O2 O.OE.00 0.OE+00 0.01+00 4.1E-05 8.9E-02

METHYL ISO8UTYL KETONE 4.01+04 2.4E+05 5.81.04 2.1E+04 2.5E-05 2.2E-05 4.7E-05 0.01.00 0.01+00

SUPONA 1.3E+02 0.OE+O0 0.01.00 1.3E.02 0.01+00 0.01+00 0.01+00 4.61-13 1.01-09

TETRACHLOROETHYLENE 4.11+01 0.01+00 0.01+00 4.11+01 0.01+00 0.01+00 0.01+00 9.1E-06 2.01-02

TRICHLOROETHYLENE 1.81+02 0.01+00 0.01+00 1.8E+02 0.01+00 0.01.00 0.01+00 8.91-04 1.9E+00

CADMIUM 7.6E+00 0.01+00 0.01+00 7.6E+00 3.3E.01* 0.01+00 3.3E.01* 0.01+00 0.01+00

COPPER 5.7E+04 0.01+00 0.01+00 5.71+04 1.8E-03 0.01+00 1.81-03 0.01+00 0.01+00

LEAD 2.2E.03 0.01+00 0.01.00 2.21+03 5.5E-02 O.OE+OD 5.51-02 0.01+00 0.01+00

MERCURY 4.6E.02 0.01+00 0.01+00 4.61.02 6.9E-03 0.01+00 6.91-03 0.01.00 0.01+00

1.4E+05 D.OE+0O 0.01+00 1.4E+05 1.9E-03 0.01+00 1.9E-03 0.01.00 0.01.00

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

2-224



2.21 SITE SPSA-5b: BALANCE OF SPSA-5 (formerly Section 1-Uncontaminated Area,
EBASCO, 1987o/RIC 87127R06; Section 1-Nonsource Area, EBASCO, 1988x/RIC
87127R06A; Section 2-Uncontaminated Area, EBASCO, 1987p/RIC 87127R08; Site
1-11: Sanitary Landfill; EBASCO, 1988n/RIC 87216R01A; Army Spill Sites/South
Plants Manufacturing Complex, EBASCO, 1988aa/RIC 88286R10; South Plants
Regional Study Area/South Plants Manufacturing Complex, EBASCO, 1988z/RIC
88306R01)

2.21.1 Site-Specific Considerations

Figure SPSA-5b-1 and Tables SPSA-5b-1 and SPSA-5b-2 depict the target contaminants for

Site SPSA-5b. Borings 1, la, 2, 2a, 3, 3a, 4, 4a, 5, 5a, 6, 22, 38, 39, 40, 40a, 41, 41a,

45, and 52 through 55 were included in this exposure assessment, consistent with the South

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

that toluene, ethylbenzene, and dicyclopentadiene were suspected to be present in Site

SPSA-5b (EBASCO, 1988aa/RIC 88286R10). According to site history, no other chemicals

from the RMA target contaminant list were suspected to be present in Site SPSA-5b

(EBASCO, 1987o/RIC 87127R06).

2.21.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-5b are shown in Figure SPSA-5b-1. The following contaminants were not included

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

Phase II investigations: Fluoranthene, occurring in Boring 40 (0-1 ft), and pyrene,

occurring in Boring 40 (0-1 ft). Although not shown in this figure, these nontarget

compounds were included in the South Plants SAR and in this exposure assessment

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

(EBASCO, 1988c/RIC 88357R01).

Table SPSA-5b-1 summarizes the maximum concentrations of contaminants measured in

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

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

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

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

assumed to be negligible (see Volume VI-A). Table SPSA-5b-2 summarizes the maximum
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concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2.21.3 Site Exposure Summary

Tables SPSA-5b-3 through SPSA-5b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-5b is greater than 10 ft, the

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

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

critical exposure pathway identified.

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

Dieldrin Direct Direct Direct Dir/Ind Dir/Ind
Chromium Direct Direct Direct Direct Direct
Aldrin .... Direct Indirect Dir/Ind
Chlordane .... Direct -- Direct
Dicyclopentadiene ...... Indirect Indirect
Methylene chloride ...... Indirect Indirect
Trichloroethylene ...... Indirect Indirect

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

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

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

Site SPSA-5b is designated as a Priority I site, based on the most sensitive exposed

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

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

indicated by VEI values less than 1.
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TABLE SPSA-5b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-5b

AVERAGE SITE DEPTH TO GROUNDWATER: 19 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZOTHIAZOLE 6.9 01008 01/29/88

CARBON TETRACHLORIDE i.9 01008 01/10/89

CHLOROFORM 5.9 01008 01/29/88

CHLOROPHENYLMETHYL SULFIDE 7.5 01008 01/29/88

CHLOROPHENYLMETHYL SULFONE 6.7 01008 01/29/88

DIISOPROPYLMETHYL PHOSPHONATE 1.4 01008 01/10/89

DIELDRIN 0.34 01008 01/29/88

ENDRIN 0.046 01008 01/29/88

TRICHLOROETHYLENE 3.1 01008 01/10/89

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

DIRECT INDIRECT CUMUILATIVE DIRECT INDIRECT CUMULATIVE VEI

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

ALDRIN 1.5E+00 2.OE+O4 1.SE+OO 4.IE-02 3.1E-06 4.1E-02 O.OE.OO
BENZOTHIAZOLE 3.9E+04 O.OE+OO 3.9E+04 O.OE+OO O.OE-e-O O.OE+OO 3.9E -08

CARBON TETRACHLORIDE 2.OE.02 O.OE.OO 2.OE+O2 O.OE+00 D.OE.O0 .D.E+0O 4.3E-04

CHLORDANE 2.OE.O1 2.2E+06 2.OE.O1 1.8E-02 1.6E-07 1.8E-02 O.OE.OO

CHLOROFORM 4.OE+03 O.OE+OO 40DE+03 O.OE+OO O.OE.O0O0.OE+OO 1.2E-05

CHLOROPHENYLMETHYL SULFIDE 1.6E+05 O.OE+OO 1.6E+05 O.OE+OO O.OE.OO 0.OE+00 3.5E-08

CHLOROPHENYLMETNYL SULFONE 1.6E+05 O.OE+OO 1.6E+05 O.OE+OO O.OE+OO O.OE+OO 3.7E-10

PPDDE 7.4.E+01 1.2E+06 7.4E+01 1.5E-04 9.OE-09 1.5E-04. O.OE-e-O

PPDDT 7.4E+01 2.6E+06 7.4E+01 2.4E-03 6.9E-08 2.4E-03 O.OE+OO

DICYCLOPEN'ADIENE 5.4E+04 2.5E+02 2.5E+02 1.3E-04 2.BE-02 2.9E-02 O.OE-e-O

DIELORIN 1.6E+00 1.0Ei-06 1.6E+00 4.4EDO* 1.1E-03a 4.5E+00* O.OE.OO

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+Oý) O.OE+DO 6.6E+i05 O.OE+0O O.OE+OO O.OE.OO 4.3E-10

ENDRIN 2.5E+03 7.5E+06 2.5E+03 6.9E-05 2.3E-08 6.9E-05 3.4E-11

ETHYLBENZENE 8.3E+'05 8.7E+05 4.2E+05 1.1E-06 1.OE-06 2.1E-06 O.OE-'-O

HEXAC LOROCYCLOPENTADIENE 1.7E+04 2.6E+02 2.5E+02 2.7E-06 1.SE-04 1.BE-04 O.OE+OO

ISOORIN 5.BE+02 1.5E+06 5.BE.02 2.IE-05 8.2E-09 2.IE-05 O.OE+00

METHYLENE CHLORIDE 3.3E+03 1.OE+03 7.7'E+02 9.2E-04 3.OE-03 3.9E-03 O.CE+OO

TOLUENE 2.5E-'06 9.9E+06 2.0E+06 O.DE+OO 6.1E-08 6.1E-08 O.OE.OO

TRICHLOROETHYLENE 2.3E+03 1.5E+03 9.OE.O2 1.7E-04 2.712-04 4.5E-04 3.6E-05

CHROM IUM 6.9E+01 O.OE.OO 6.9E+01 1.7E+OO* O.OE+OO 1.7E+0O* O.OE+OO

COPPER 4.2E+'05 O.OE.OO 4.2E+05 9.BE-05 O.OE.OO 9.8E-05 O.OE.OO

LEAD 1.5E+04. O.OE.O0 1.5E+04 1.3E-02 O.OE+OO 1.3E-02 O.CE.OO

MERCURY 3.3E+03 O.OE.OO 3.3E+03 1.5E-04 O.OE.OO 1.5E-04 O.OE-OO

ZINC 2.OE.06 O.OE.OO 2.OE-+O6 8.1E-05 O.OE.OO 8.1E-05 O.OE-+OO

a: This contaminant saturates the soil gas arnd 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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

*:El is equat 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 un~acceptable chronic exposur-e through the exposure pathway considered, even in its pure form.
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SPSA-5b-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El N

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

ALORIN 1.5E+00 2.OE+04 1.5E+00 4.11-02 3.11-06 4.1E-02 0.01.00

BENZOTHIAZ0LE 3.9E+04 O.OE+0O 3.9E+04 O.OE.O0O0.01.00 O.OE.O0 3.9E-08

CARBON TETRACHLORIDE 2.01.02 0.01+00 2.01.02 O.OE00 O0.01.00 0.01+00 4.3E-04

CHLORDANE 2.OE+O1 2.2E+06 2.01+01 1.8E-02 1.6E-07 1.81-02 O.OE.00

CHLOROFORM 4.01+03 0.01+00 4.01.03 0.01.00 0.01+00 O.OE+0O 1.2E-05

CHLOROPHENYLKETHYL SULFIDE 1.6E#05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 3.5E-08

CHLOROPNENYLMETHYL SULFONE 1.6E.05 0.0E400 1.6E+05 0.01.00 0.01.00 0.01.00 3.7E-10

PPDDE 7.4E+01 1.2E+06 7.4E.01 1.51-04 9.01-09 1.51-0-4 0.01.00
PPDDT, 7.4E.01 2.61.06 7.41.01 2.4E-03 6.91-08 2.4E-03 0.01+00
DICYCLOPENTADIENE 5.41+04 2.51.02 2.5E+02 1.3E-04 2.81-02 2.9E-02 0.01.00

DIELDRIN 1.61.00 1.01+06 1.61+00 4.41,00* 1.1E-03a 4.5E.00* 0.OE.00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 0.01+00 6.61+05 0.01.00 O.OEeO0 0.01.00 4.3E-10

ENORIN 2.5E+03 7.5E+06 2.5E+03 6.91-05 2.3E-08 6.9E-05 3.4E-11

ETHYLSENZENE 8.3E+05 8.7E+05 4.2E+05 1.11-06 I.OE-06 2.1E-06 0.01+00

HEXACHLOROCYCLOPENTAOIENE 1.71+04 2.6E+02 2.5E.02 2.7E-06 1.81-04 1.81-04 0.01+00

ISODRIN 5.8E+02 1.5E+06 5.81+02 2.1E-05 8.21-09 2.1E-05 0.OE.00

METHYLENE CHLORIDE 3.3E+03 1.OE+03 7.7E.02 9.2E-04 3.01-03 3.91-03 0.01.00

TOLUENE 2.5E+06 9.9E+06 2.OE+06 0.OE.00 6.1E-08 6.1E-08 0.01+00

TRICHLOROETHYLEkiE 2.3E+03 1.5E+03 9.01+02 1.7E-04 2.7E-04 4.5E-04 3.6E-05

CHROMIUM 6.9E.01 0.01+00 6.91+01 1.71.00' 0.01+00 1.71,00* 0.01.00

COPPER 4.2E.05 0.01.00 4.2E+05 9.81-05 0.01+00 9.8E-05 0.OE.00

LEAD 1.51+04 0.01.00 1.51+04 1.31-02 0.01+00 1.3E-02 0.01+00

MERCURY 3.3E.03 0.01.00 3.31+03 1.51-04 0.01+00 1.51-04 0.01+00

ZINC 2.01.06 0.01+00 2.01+06 8.11-05 0.OE+00 8.1E-05 0.01.00

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See vol~ume VI-A).

: El is equal to or exceeds 1.01-01

If the PPLV value ind'cated is greater than 1.001+06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-5b-5

EXPOSURE EVALUATIONJS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN

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

AIDRIN 2.1E-O1 1.3E+03 2.1E-01 3.OE.O1* 4..6E-05 3.OE.O1* O.OE.OO
BENZOTI4IAZOLE 1.7E+04 O.OE+0O 1.7E+04, O.OE+OO O.OE+0O O.OE+OO 2.5E-07
CARBON TETRACHLORIDE 2.7E+01 O.OE+OO 2.7E+01 O.OE+OO O.OE.OO O.OE.OO 63.E-03

CHLORDANE 2.7E+00 1.5E+05 2.7E+00 1.3E-O1* 2.4E-06 1.3E-01* O.OE+OO

CHLOROFORM 5.6E+02 O.OE+OO 5.6E+02 O.OE+OO O.DE+OO O.OE.OO 1.BE-04

CHLOROPHENYLMETHYL SULFIDE 7.OE.04 O.OE+'OO 7.OE+04 O.OE+OO O.OE.OO O.OE+OO 2.2E-07

CHLOROPHENYLMETHYL SULFONE 7.OE.O4 O.OE+00 7.OE+04 O.OE.OO O.OE.OO O.OE+0O 2.4E-09

PPDDE 1.OE.O1 B.1E+04 1.0E+01 1.1E-03 1.4E-07 1.1E-03 O.OE+OO

PPDDT 1.OE+01 1.7E+05 1.OE.O1 1.8E-02 1.OE-06 1.8E-02 O.OE+OO

DICYCLOPENTADIENE 1.BE.04 8.9E+01 8.9E+01 3.8E-04 7.9E-02 7.9E-02 O.0E4-OO

DIELDRIN 2.2E-01 1.OE+06 2.2E-01 3.2EO1* 1.6E-02a 3.2E+O1* O.OE+OO

DIISOPROPYLMETHYL PHOSPI4ONATE 2.8E+05 O.OE+OO 2.8E+05 O.OE.OO O.OE+OO D.OE+OO 2.8E-09
ENDRIN 1.1E+03 1.2E+06 1.1E+03 1.6E-04 1.5E-07 1.6E-04 2.2E-10

ETHYLBENZENE 3.5E+05 3.1E+05 1.7E+05 2.6E-06 2.9E-06 5.4E-06 O.OE+OO
NEXACHLOROCYCLOPENTADIENE 5.7E+03 9.2E+01 9.1E+01 7.9E-06 4.9E-04. 5.OE-04 O.OE+OO

ISODRIN 2.5E+02 2.3E+05 2.5E+02 4.9E-05 5.3E-08 4.9E-05 O.OE+OO

METHYLENE CHLORIDE 4.5E+02 1.6E+02 1.2E+02 6.6E-03 1.9E-02 2.6E-02 O.OE+OO

TOLUENE 1.1E+06 3.6E+06 8.2E+05 O.OE+OO 1.7E-07 1.7E-07 O.OE+OO
TRICHLOROETHYLENE 3.2E+02 2.3E+02 1.3E+02 1.3E-03 1.BE-03 3.OE-D3 5.4E-04

CHROMIUM 8.BE+OO 0.OE+OO 8.8E+OO 1.4EO1* O.OE.OO 1.4E+01* O.OE.OO

COPPER 2.5E+05 C.OE+OO 2.5E+05 1.7'E-04 O.OE+OO 1.7E-04 O.OE+OO

LEAD 9.2E+03 D.OE.OO 9.2E+03 2.2E-02 O.OE.OD 2.2E-02 O.OE.OO

MERCURY 2.OE+03 O.OE.OO 2.OE+03 2.6E-04 O.OE+0O 2.6E-04 O.OE+OD

ZINC 1.1E+06 O.OE+OO 1.1E+06 1.5E-04 O.OE+OO 1.5E-04 O.OE.OO

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 contamninant is considered to be equal to pure compound.

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

:El is equal to or exceeds 1.OE-O1

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

does not pose uniacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-5b-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC
(Ira/kg) (MgAW MAO/kg

ALDRIN 1.9E+00 4.OE-01 3.3E-01 3.3E-02 1.6E'01* 1.9E-01* O.OE+O0

BENZOTHIAZOLE 2.2E+04 O.OE+OD 2.2E+04 O.OE+O0 O.OE+OO O.OE+O0 4.7E-05

CARBON TETRACHLORIDE 2.5E+02 O.OE.O0 2.5E+02 O.OE+OO O.OE+O0 O.OE+O0 1.7E-01

CHLORDANE 2.5E+01 1.4E+04 2.5E+01 1.4E-02 2.6E-05 1.4E-02 O.OE+O0

CHLOROFORM 5.1E÷03 O.OE+O0 5.1E+03 O.OE+O0 O.OE+O0 O.OE.O0 4.7E-03

CHLOROPHENYLMETHYL SULFIDE 9.IE+04 O.OE+OO 9.1E+04 O.OE+DO O.OE+OO O.OE÷O0 4.2E-05

CHLOROPHENYLMETHYL SULFONE 9.1E+04 O.OE+O0 9.1E+04 O.OE+O0 O.OE+O0 O.OE+O0 4.5E-07

PPODE 9.3E+01 1.9E+01 1.6E+Oi 1.2E-04 5.7E-04 6.8E-04 O.OE+OO

PPDDT 9.3E+01 1.9E+01 1.6E+01 1.9E-03 9.3E-03 1.IE-02 O.OE+OD

DICYCLOPENTADIENE 1.7E+04 4.1E-01 4.1E-01 4.1E-04 1.7E+01* 1.7E+01* O.OE+OO

DIELDRIN 2.DE+OO 5.8E+01 1.9E+OO 3.5E+00* 1.2E-01* 3.6E+00* O.OE+O0

DIISOPROPYLMETHYL PHOSPHONATE 3.7E+05 O.OE+OO 3.7E+05 O.OE+O0 O.OE+OO O.OE+OO 5.1E-07

ENDRIN 1.4E+03 2.9E+02 2.4E+02 1.2E-04 5.9E-04 7.1E-04 4.1E-08

ETHYLBENZENE 4.6E+05 6.0E+02 6.OE+02 2.OE-06 1.5E-03 1.5E-03 O.OE+OO

HEXACHLOROCYCLOPENTADIENE 5.5E+03 1.9E+01 1.9E+01 8.3E-06 2.3E-03 2.4E-03 O.OE+O0

ISCORIN 3.2E+02 6.7E+01 5.5E+01 3.7E-05 1.8E-04 2.2E-04 O.OE.OO

METHYLEmE CHLORIDE 4.1E+03 3.4E+OO 3.4E+OO 7.3E-04 8.8E-01* 8.8E-01* O.OE+OO

TOLUENE 1.4E÷06 6.BE+03 6.8E+03 O.OE+OO 8.8E-05 8.8E-05 O.OE+OO

TRICHLOROETHYLENE 2.9E+03 3.OE+OO 3.OE+O0 1.4E-04 1.3E-01* 1.3E-01" 1.4E-02

CHROMIUM 5.5E+01 O.OE+OO 5.5E+01 2.2E+00" O.OE+O0 2.2E+00* O.OE+OO

COPPER 1.8E+05 O.OE+O0 1.8E+05 2.3E-04 O.OE+O0 2.3E-04 O.OE+O0

LEAD 6.5E+03 O.DE+O0 6.5E+03 3.1E-02 O.OE+OO 3.1E-02 O.OE÷OO

MERCURY 1.4E+03 O.OE+O0 1.4E+03 3.7E-04 O.OE+O0 3.7E-04 O.OE+O0

ZINC 7.8E+05 O.OE+O0 7.8E+05 2.OE-04 O.OE+O0 2.OE-04 O.OE+O0

El is equat to or exceeds 1.OE-01

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-5b-7

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)

ALDRIN 1.2E-01 2.7E+03 4.OE-01 9.OE-02 5.3E-01* 1.6E-01* 6.9E-01* O.OE+O0 O.OE+O0

BENZOTHIAZOLE 4.OE+03 O.OE+O0 O.OE+O0 4.OE+03 O.OE+O0 O.OE+O0 O.OE+O0 2.9E-07 4.7E-05

CARBON TETRACHLORIDE 1.5E+01 O.OE+O0 O.OE+O0 1.5E+01 O.OE+O0 O.OEE+O O.OE÷O0 3.2E-03 5.1E-01

CHLORDANE 1.5E+00 2.9E+05 5.2E+00 1.2E÷O0 2.3E'01* 6.8E-02 3.OE-01* O.OE'-O O.OE.0O

CHLOROFORM 3.1E+02 O.OE+O0 O.OE+O0 3.1E+02 O.OE+O0 O.OE+OO O.OE+O0 8.7E-05 1.4E-02

CHLOROPHENYLMETHYL SULFIDE 1.7E+04 O.OE+0O O.OE÷O0 1.7E+04 O.OE+0O 0.OE÷0O O.OE÷O0 2.6E-07 4.2E-05

CHLOROPHENYLMETNYL SULFONE 1.7E+04 O.OE*0O O.OE+O0 1.7E÷04 O.OE+O0 O.E÷O0 O.OE+OO 2.BE-09 4.5E-07

PPDDE 5.7E+00 1.6E+05 1.9E+01 4.4E+00 1.9E-03 5.7E-04 2.5E-03 O.OE+O0 0E.O+O0

PPDOT 5.7E#O0 3.5E+05 1.9E+01 4.4E+00 3.JE-02 9.3E-03 4.1E-02 0.OE+O0 O.OE+OO

DICYCLOPENTADIENE 1.2E+03 3.3E+01 1.2E+00 1.2E+00 6.OE-03 5.9E+00* 5.9E+O0* O.OE+O0 O.OE+OO

DIELDRIN 1,2E-01 8.5E+02 1.9E+01 1.2E-01 5.7E+01* 3.7E-01" 5.8E+01' O.OE-O0 O.OE+O0

DIISOPROPYLMETMYL PHOSPHONATE 6.8E+04 O.OE+O0 O.OE+O0 6.8E+04 O.OE+O0 O.OE.O0 O.OE+O0 3.2E-09 5.IE-07

ENDR!N 2.5E+02 1.OE+06 8.6E+02 2.OE+02 6.7E-04 2.OE-04 8.7E-04 2.5E-10 4.1E-08

ETHYLBENZENE 8.5E+04 1.2E+05 1.8E+03 1.7E+03 1.1E-05 5.1E-04 5.2E-04 O.OE+O0 O.OE+O0

HEXACHLOROCYCLOPENTADIENE 3.BE+02 3.4E+01 5.8E*01 2.OE+01 1.2E-04 2.1E-03 2.2E-03 O.OE+O0 O.OE+O0

ISOORIN 5.9E+01 2.OE+05 2.OE+02 4.6E+01 2.OE-04 6.OE-05 2.6E-04 O.OE+OO O.OE+O0

MEIHYLENE CHLORIDE 2.5E+02 1.3E÷02 3.4E+00 3.3E+00 1.2E-02 9.OE-01* 9.1E-01* O.OE+O0 O.OE+O0

TOLUENE 2.6E+05 1.3E+06 2.OE+04 1.9E÷04. O.OE+OO 3.OE-05 3.OE-OS O.OE+O0 O.OE+O0

TRICHLOROETHYLENE 1.8E+02 2.0E+02 3.OE+O0 2.9E+00 2.3E-03 1.3E-01* 1.4E-01* 2.7E-04 4.3E-02

MUM 1.1E+00 O.OE+O0 O.OE+O0 "E+0O 1.OE+02* O.OE÷O0 1.OE÷02* O.OE+O0 O.OE+O0

-ER 5.7E+04 O.OE+O0 O.OE+O0 ,7E+04 7.2E-04 O.OE+O0 7.2E-04 O.OE4O0 O.OE+0O

LEAD 2.2E+03 O.OE+O0 O.OE+O0 2.2E+03 9.1E-02 O.OE+O0 9.1E-02 O.OE+OC O.OE-O0

MERCURY 4.6E+02 O.OE+O0 O.DE+O0 4.6E+02 1.1E-03 O.OE+00 1.1E-03 O.OE+O0 O.OE+O0

ZINC 1.4E÷05 O.OE+O0 O.OE+O0 1.4E+05 1.1E-03 O.OE+0O 1.1E-03 O.OE*O0 O.OE÷OD

: 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 unacceptabte

chronic exposure through the exposure pathway considered, even in its pure form.
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2.22 SITE SPSA-6: HYDRAZINF4 FACILITY (formerly Site 1-7: Hydrazine Blending

and Storage Facility; EBASCO, 1988o/RIC 88286R09)

2.22.1 Site-Specific Considerations

Figure SPSA-6-1 and Tables SPSA-6-1 and SPSA-6-2 depict the target contaminants for

Site SPSA-6. Borings I through 15 were included in this exposure assessment, consistent

with the South Plants SAR. The historical search conducted under the contamination

assessment revealed that blending and storage of hydrazine occurred in Site SPSA-6

(EBASCO, 1988o/RIC 88286R09), but the only degradation product of hydrazine in the

RMA target contaminant list, n-nitrosodimethylamine, was not detected during the Phase I

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

contaminant list were suspected to be present in Site SPSA-6 (EBASCO, 1988o/RIC

88286R09).

2.22.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-6 are shown in Figure SPSA-6-1. Table SPSA-6-1 summarizes the maximum

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

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 11

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

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

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

Table SPSA-6-2 summarizes the maximum concentrations detected in groundwater together

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

2.22.3 Site Exposure Summary

Tables SPSA-6-3 through SPSA-6-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-6 is greater than 10 ft, the

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

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

critical exposure pathway identified.
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7

TABLE SPSA-6-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-6

AVERAGE SITE DEPTH TO GROUNDWATER: 19 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZOTHIAZOLE 6.9 01008 01/29/88

CARBON TETRACHLORIDE 29 01055 12/21/88

CHLOROFORM 62 01055 12/21/88

CHLOROPHENYLMETHYL SULFIDE 7.5 01008 01/29/88

CHLOROPHENYLMETHYL SULFONE 6.7 01008 01/29/88

DIBROMOCHLOROPROPANE 0.73 01055 12/21/88

DIISOPROPYLMETHYL PHOSPHONATE 1.4 01008 01/10/89

DIELDRIN 0.34 01008 01/29/88

DIMETHYLMETHYL PHOSPHONATE 1.0 01055 12/21/88

ENDRIN 0.046 01008 01/29/88

SUPONA 1.1 01055 12/21/88

TRICHLOROETHYLENE 84 01055 12/21/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-6-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMZINANT PPLV PPLV PPLV El El El OPU

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

BENZOTNIAZOLE 3.9E+04 O.OE+O0 3.9E+04 0.0E+O0 O.OE+O0 O.OE+O0 9.2E-09
CARBON TETRACHLORIDE 2.0E+02 O.OE+OO 2.OE÷02 0.0E+O0 O.OE+OO 0.0E÷00 1.6E-03

CHLOROFORM 4.0E*03 O.OE+O0 4.0E÷03 O.OE+O O.OE+O0 O.OE+O0 2.9E-05

CHLOROPHENYLKETHYL SULFIDE 1.6E+05 O.OE+O0 1.6E+05 O.OE+O0 O.OE+O0 O.OE+O0 8.2E-09
CHLOROPHENYLMETHYL SULFONE 1.6E+05 O.OE+O0 1.6E+05 O.OE+OO O.OE+O0 O.OE+OO 8.8E-11

DIBROMOCNLOROPROPANE 1.8E+01 O.OE+OD 1.8E+01 O.OE÷O0 O.OE+OO O.OE+O0 4.7E-06

DIELDRIN 1.6E+00 3.9E+04 1.6E+00 2.5E-01* 1.OE-05 2.5E-01* 2.4E-08

DIISOPROPYLNETHYL PHOSPHONATE 6.6E+05 O.OE*00 6.6E+05 O.OE+O0 0.0E+O0 O.OE.OO 1.0E-10

DIMETHYMETHYL PHOSPHONATE 1.5E+05 O.OE+O0 1.5E+05 O.OE+00 O.OE+00 O.OE+OO 0.0E+00

ENDRIN 2.5E+03 O.OE+00 2.5E+03 0.OE+00 O.OE+00 .0E+0O0 8.OE-12
METHYLISOBUTYL KETONE 4.1E+05 7.9E+05 2.7E+05 2.4E-06 1.3E-06 3.7E-06 O.OE.O0

SUPONA 1.2E+03 0.01+00 1.2E+03 O.OE+00 .1OE+00 O.OE+O0 1.2E-13

TRICHLOROETHYLENE 2.3E+03 O.OE+00 2.3E+03 O.OE000 O.OE+00 O.OE+00 2.3E-04

ARSENIC 2.2E+01 O.OE+00 2.2E+01 5.6E-01" O.OE+00 5.6E-01* 0.OE+00
COPPER 4.2E+05 0.0E*00 4.2E+05 1.9E-04 O.OE+00 1.9E-04 0.OE+0O
LEAD 1.5E+04 O.OE+00 1.5E+04 8.4E-03 O.OE+00 8.4E-03 O.OE+00

ZINC 2.0E+06 O.OE+O0 2.01E06 7.6E-05 O.OE.00 7.6E-05 0.0E+00

*: 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.
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SPSA-6-4

EXPOSURE EVALUATIOMS FOR CASUAL VISITORS

DIRECT INDIRECI CUMULATIVE DIRECT INDIRECT _ CUIJLATIVE VEX

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

UENZOTHIAZOLE 3.9E'04 O.OE+OO 3.9E404 O.OE400 O.OE+OO O.OE.OO 9.2E09
CARBON TETRACMLOAIOE 2.OE+02 O.OE+OO 2.OEe02 O.OE.OO O.OE.OO O.OE+OO ¶.6E-03

CHLOROFORM 4.OE+03 O.OE+OO 4.OE.03 O.OE+OO O.OE+OO O.OE+OO 2.9f-05
CNLOROPNENYLMEIHYL SULFIDE 1.6E+C5 O.OE+OO 1.6E+05 O.OE.OO O.0E4-OO O.OE+OO 8.2E-09

CHLOROPHENYLMETNYL SULFO�E 1.6E.05 O.OE+OO 1.6E+05 O.OE.OO O.OE+OO O.OE.OO 8.BE-11

DIBROMOCHLOROPROPANE 1.8E+D1 O.OE+DO 1.8E+O1 O.OE+OO a.OE+OO O.OE+OO 4.7E06

OIELDRIH 1.6E+OO 3.9E+04 1.6E+OO 2.5E-O1' 1.OE-05 2.5E-O1' 2.4E-O8

OIISOPIOPYLMETHYL PHOSPHONATE 6.6E+05 O.OE.OO 6.6&05 O.OE+OO O.0E4OO O.OE.OO 1.OE-1O

DIMETHYMETMYL PHOSPHONATE 1.5E.05 O.OE.OO 1.5E+05 O.OE.OO O.OE+OO O.OE+OO O.OE+OD

ENDRIN 2.5E�O3 O.OE+OO 2.5E+03 O.OE+OO O.OE+OD O.OE+OO 8.QE-¶2

METHYLISOBUTYL KETONE 4.1E.05 7.9E.05 2.7E+05 2.4E-06 1.3E-06 3.7E-06 O.OE+OO

SUPONA 1.2E+a3 O.OE+OO 1.2E+03 O.OE.OO O.OE.OO O.OE.OO 1.ZE-13

TRICHLOROETNYLENE 2.3E.03 O.DE+OO 2.3E+03 O.OE+OC O.OE+OO O.OE+OO 2�3E-O4

ARSENIC 2.2E.O1 O.OE.OO 2.2E'�O1 5.6E-O1' O.OE.OO 5.6E-01 O.OE+OO

COPPER 4.2E'05 O.OEeOO �.2E.O5 1.9E-04 D.OE.OO 1.9E-04 O.OE+OO

LEAD 1.5E.O'. O.OE+OO I.5E+04 8.4E03 D.OE.OO 8.4E-03 O.OE+OO

ZINC 2.OE�O6 O.OE+OC 2.OE.06 7.6E-05 O.OE+OO 7.6E-05 O.OE+OO

: El is equal to or exceeds 1.CE-O1

If the PPLV value indicated is greater than I.COE.06 the calculations iIT�ly that the contaminant

does not pose a.,�acceptable chronic exposure throcigh the exposure pathway considered, even in its pure form.
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SPSA-6-5

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)

BENZOTNIAZOLE 1.7E+04 O.OE.OO 1.7E+04 O.OE+OO O.OE+OO O.OE+OO 5.9E-08

CARBON TETRACHLORIDE 2.7E+01 O.OE.OC 2.7E+01 O.OE+OO O.OE+OO O.OE.OO 2.4E-02

CHLOROFORM 5.6E+02 O.OE.OO 5.6E+02 O.OE+OO O.OE+OO O.OE.OO 4.4E-04

CHLOROPHENYLMETNYL SULFIDE 7.OE+04 O.OE.OO 7.OE.O1. O.OE+OO O.OE+OO O.OE.OC 5.3E-08

CHLOROPMENYLMETNYL SULFONE 7.OE+04 O.OE.DO 7.OE.04 O.OE+OO O.OE.OO O.OE+OO 5.7E-10

DISROMOCHLORYPROPANE 2.5E+00 O.OE+OO 2.5E+00 O.OE+OO O.OE+OO O.OE.OO 7.2E-05

DIELORIN 2.2E-01 2.6E+03 2.2E-01 1.BE+O00 1.5E-04 1.8EOD* 3.6E-07

DIISOPROPYLMETHYL PHOSPHONATE 2.8E+05 O.OE.O0 Z.8E+05 O.OE.OO O.OE.OO O.OEeOO 6.6E-1u

DIMETNYMETHYL PHOSPHONATE 6.3E+04 O.OE"OC 6.3E+D4 O.OE+OO O.OE.OO O.OE+OO O.OE'-OO

ENDRIN 1.1E+03 O.OE+OO 1.1E+03 O.DE+OO O.OE.OO O.OE+0O 5.2E-11

METHYLISOBUTYL KETON4E 1.7E*05 2.8E+05 1.1E%05 5.8E-06 3.5E-06 9.3E-06 O.OE+OO

SUPONA 5.3E'-02 D.DE+00 5.3E+02 O.DE+OO O.OE.OO O.OE.OO 7.7'E-13

TRICHLOROETHYLENE 3.2E+02 O.OE+OO 3.2E+02 O.OE+OO O.OE+OO O.OE+OD 3.5E-03

ARSENIC 3.9E+00 O.OE+OC 3.9E+00 3.OE+0D* O.OE+OO 3.OE.OO* O.OE+OO

COPPER 2.5E+05 O.OE.OO 2.5E+05 3.3E-04 O.OE+0O 3.3E-04 O.OE.OO

LEAD 9.2E+03 O.OE+OO 9.2E.03 1.4E-02 O.OE+OO 1.4E-02 O.OE.OO

ZINC 1.1E+06 O.OE.OO 1.1E.06 1.i.E-04 O.OE+OO 1.4E-04 O.OE+OO

: El is equal to or exceeds 1.OE-O1

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.
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SPSA-6-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULAT IVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

8ENZOTHIAZOLE 2.2E+04 0.OE+OO 2.28+04 0.08+00 0.08.00 0.OE+O0 4.7E-05

CARBON TETRACHLORIDE 2.5E+02 0.DE+O0 2.5E+02 0.OE0E0O0.08+00 0.08+00 2.7E+00

CHLOROFORM 5.1E+03 0.08+00 5.1E.03 0.08+00 0.08+00 0.08+00 4.9E-02

CNLOROPHENYLMETHYL SULFIDE 9.18.04 0.OE.DO 9.1E.04 0.08.00 0.08+00 0.08+00 4.2E-05

CHLOROPMENYLMETHYL SULFONE 9.1E.04 0.0E.00 9.1E.04 0.08.00 0.OE+00 0.08+00 '..5E-07

DIBROMOCHLOROPROPANE 2.3E+01 0.08.00 2.3E+01 0.OE+0O O.DE+00 0.OE+00 8.08-03

DIELDRIN 2.08.00 5.8E+01 1.9E+00 2.08.01* 7.08-03 2.18.01* 4.1E-05

DIISOPROPYLMETMYL PHOSPHONATE 3.7E+05 0.08+00 3.7E+05 0.08+00 0.08.00 0.08+00 5.1E-07

DIMETMYMETHYL PHOSPHONATE 8.2E+04 0.08.00 8.2E+04 D.OE.OO 0.08+00 0.08+00 0.08+00

ENDRIN 1.4E+03 0.08+00 1.4E+03 0.08.00 0.08+00 0.OE.00 4.18-08

METNYLISOBUTYL KETONE 2.2E+05 1.9E+04 1.8E+04 4.5E-06 5.2E-05 5.78-05 0.DED00

SUPONA 6.9E+02 D.OE+00 6.9E+02 0.0E.O0 D.OE.00 0.OE+00 6.1E-10

TRICHLOROETMYLENE 2.9E.03 D.OE+OD 2.98.03 0.08+00 0.08+00 0.08+00 3.98-01

ARSENIC 2.08.01 D.OE.00 2.OE.01 6.OE.D1* 0.OE.00 6.OE.D1* O.OE+00

COPPER 1.8E+05 D.OE.00 1.8E.05 4.6E-04 0.08.00 4.6E-04 0.08.00

LEAD 6.5E+03 0.08.00 6.5E.03 2.08-02 0.08+00 2.08-02 0.08.00

ZINC 7.8E+05 0.08.00 7.8E.05 1.98-04 0.OE+00 1.98-04 0.08.00

: El is equat to or exceeds 1.0E-01

2-244



SPSA-6-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMNULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El (WN ENC

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

BENZOTHIAZOLE 4.OE.03 O.OE+OO O.OE+OO 4.OE+03 O.OE+OO O.OE+OO O.OE+OO 6.9E-08 4.7E-05

CARBON TETRACHLORIDE 1.5E+01 O.OE.OO O.OE'+OO 1.5E+01 O.OE.OO O.OE+OO O.OE+OO 1.2E-02 8.OE+OC

CHLOROFORM 3.1E+02 O.OE+OO O.OE.OO 3.1E+02 O.OE+OO O.OE+OO O.OE+OO 2.2E-04 1.5E-01

CHIOROPHENYLMETHYL SULFIDE 1.7E+04 O.OE.OO O.OE.OO i.7Ee04 O.OE.OO O.OE+OO O.OE.OO 6.2E-08 4.2E-05

CHLOROPHENYLNETHYL SULFONE 1.7E+04 O.OE.OO O.OE+OO 1.7E.04 O.OE+OO O.OE.OO O.OE+OO 6.6E-10 4.5E-07

DIBRONOICHIOROPROPANE 1.4E+00 O.OE.OO O.OE.OO 1.4E+00 O.DE+OO O.OE+OO O.OE+OO 3.6E-05 2.4E-02

DIELDRIN 1.2E-01 5.2E+03 1.9E+01 1.2E-01 3.3E+0O* 2.1E-02 3.3E+OO* 1.8E-07 1.2E-04

DIISOPROPYLMETHYL PHOSPHONATE 6.8E+04 O.OE.OO O.OE+OO 6.BE+D4 O.OE+OO O.OE+OO O.OE+OO 7.6E-10 5.1E-07

DIMETHYMETHYL PHOSPHONATE 1.5E+04 O.OE.OO O.OE+OO 1.5E+04 O.OE+OO O.OE+OO O.OE.OO O.OE+OO O.OE+OO

ENDRIN 2.5E+02 O.OE+OO O.OE.OO 2.5E+02 O.OE.OO O.OE.OO O.OE+OO 6.OE-11 4.1E-08

METHYL ZSOBUTYL KETONE 4.OE.O4 1.1E+O5 5.8E'-04 1.9E+04 2.5E-05 2.7E-05 5.2E-05 D.OE.OO O.OE+OO

SUPONA 1.3E+02 O.OE+OO O.OE.OO 1.3E+02 O.OE.OO O.OE+OO O.OE+O0 9.OE-13 6.1E-10

TRICHLOROETHYLENE 1.8E+02 O.OE+OO O.OE'-OO 1.8E+02 O.OE+OO O.OE+OQ O.OE.OO 1.7E-03 1.2E+00

ARSENIC 1.6E+00 O.OE+OO O.OE+OO 1.6E+OO 7.4E.OO* O.OE.OO 7.4E+OO* O.OE+OO O.OE+OO

COPPER 5.7E.O04 O.OE+OO O.OE.OO 5.7E+04 1.4E-03 O.OE.OO 1.4E-03 O.OE.OO O.OE*O0

LEAD 2.2E+03 O.OE.OO O.OE+OO 2.2E+03 5.9E-02 O.OE.OO 5.9E-02 O.OE+0O O.OE+OO

ZINC 1.4E+05 C.OE.OO O.OE*OO 1.4E+05 1.1E-03 O.OE+0O ¶.IE-03 O.OE+OD O.OE.OO

El is equal to or exceeds 1.OE-O1
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2.23 SITE SPSA-7a: DRAINAGE DITCHES (formerly Site 2-1: Drainage Ditches;
EBASCO, 1987h/RIC 87216R06 and EBASCO, 1988m/RIC 87216R06A)

2.23.1 Site-Specific Considerations

Figure SPSA-7a-1 and Tables SPSA-7a-1 and SPSA-7a-2 depict the target contaminants for

Site SPSA-7a. Borings 3 and 44 through 47 were included in this exposure assessment,

consistent with the South Plants SAR. The historical search conducted under the

contaminant assessment revealed that Aldrin, Aldrite, bicycloheptadiene,

hexachlorocyclopentadiene, dicyclopentadiene, and xylene were suspected to be present in

Site SPSA-7a (EBASCO, 1987h/RIC 87216R06); however, most of these chemicals were

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

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

present in Site SPSA-7a (EBASCO, 1987h/RIC 87216R06).

2.23.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-7a are shown in Figure SPSA-7a-l. Table SPSA-7a-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 I1

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

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

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

SPSA-7a-2 summarizes the maximum concentrations detected in groundwater together with

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

2.23.3 Site Exposure Summary

Tables SPSA-7a-3 through SPSA-7a-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-7a is greater than 10 ft, the

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

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

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

Dieldrin 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 SPSA-7a is designated as a Priority 1 site, based on the most sensitive exposed

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

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

indicated by VEI values less than 1.
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TABLE SPSA-7a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-7a

AVERAGE SITE DEPTH TO GROUNDWATER: 17 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1-DICHLOROETHANE 3.2 02034 12/14/88

ALDRIN 0.11 02034 12/14/88

BENZENE 13 02034 12/14/88

CHLOROFORM 9.9 02034 12/14/88

DIISOPROPYLMETHYL PHOSPHONATE 0.80 02034 12/14/88

DIELDRIN 0.18 02034 12/14/88

DIMETHYLMETHYL PHOSPHONATE 2.0 02034 12/14/88

ENDRIN 0.046 02034 12/14/88

ISODRIN 0.31 02034 12/14/88

PPDDE 0.082 02034 12/14/88

PPDDT 0.11 02034 12/14/88

TETRACHLOROETHYLENE 1.7 02034 12/14/88

TRICHLOROETHYLENE 4.1 02034 12/1/87

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-7a-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTA14INAWT PPLV PPLV PPLV El El El OPH
(mg/kg) (mg/kg) NOWkg

ALORIN 1.5E+00 0.01.00 1.5E+00 0.OE+00 O.OE.O0O0.01.00 3.9E-08

BENZENE 8.6E+02 0.01+00 8.6E+02 0.OE.OO 0.0E+00 0.01+00 5.9E-06

CHLOROFORM 4.OE+03 0.01+00 4.01+03 0.01.00 0.01.00 0.01.00 6.5E-07

PPODE 7.4E+01 0.01+00 7.4E+01 0.01.00 0.01.00 0.01+00 2.7E-09

PPDDT 7.4E+01 0.01+00 7.4E+01 0.OE.OO O.OE+O0 O.OE.O 2.71-08

i,1-OICKLOROETNAN1 2.8E+02 0.DE.00 2.81.02 0.01E+00 0.01.00 O.OE.00 3.81-10

DIELORIN 1.6E.00 3.2E+05 1.61+00 3.2E-O1* 1.6E-06 3.2E-Ol' 1.81-09

DIISOPROPYLMETHYL PHOSPHONATE 6.61+05 0.01.00 6.61.05 0.01.00 0.01.00 0.01.00 7.9E-12

DIMETNYMETI4YL PHOSPHONATE 1.5E+05 0.01.00 1.5E.05 O.OE.OO 0.01+00 0.01.00 0.01.00

ENDRIN 2.5E.03 O.OE.00 2.5E+03 0.01.00 0.01.00 0.01.00 1.11-12

ISOORIN 5.8E+02 0.01+00 5.8E+02 0.01+00 0.01.00 0.01+00 4.5E-09

TETRACHLOROETHYLENE 5.11+02 3.3E+05 5.11+02 5.91-04 9.11-07 5.91-04 3.4.E-07

TRICNLOROETI4YLENE 2.31+03 0.01+00 2.3E+03 0.01.00 0.01.00 0.01+00 1.61-06

': El is equal, to or exceeds 1.OE-O1
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SPSA-7&-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.SE+OO O.OE+OO 1.5E+00 O.OE+OO O.OE.OO O.OE+OO 3.9E-08

BENZENE 8.6E+02 O.OE+OO 8.6E+02 O.OE+OO O.OE+OO O.OEi+OO 5.9E-06

CHLOROFORM 4.OE.03 O.OE+OO 4.OE+03 O.OE+OO O.OE+00 O.OEe-OO 6.5E-07

PPDDE 7.4E+01 O.OE+OO 7.4E+01 O.OE+OO O.OE+OO O.OE+OO 2.7E-09

PPDDT 7.4E+01 O.OE+OO 7.4E+01 O.OE+OO O.OE+OO O.OE+OO 2.7E-08

1,¶-DICHLOROETHANE 2.8E+02 O.OE+OO 2.8E+02 O.OE+OO O.OE+0O O.OE+OO 3.8E-10

DIELORIN 1.6E+00 3.2E+05 1.6E+00 3.2E.O1* 1.6E-06 3.2E.O1* 1.8E-09

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE+OO O.OE+OO O.OE+OO 7.9E-12

DIMETHYMETHYL PHOSPHONATE 1.5E*OS O.OE+OO 1.5E+05 O.OE+OO O.OE+OO O.OE.OO O.OE+OO

ENDRIN 2.5E+03 0.OE+OO 2.5E+03 O.OE+OO O.OE+OO O.OE+OO 1.1E-12

ISODRIN 5.8E+02 O.OE+OO 5.8E+02 O.OE+OO O.OE+OO O.OE.OQ 4.5E-09

TETRACHLOROETHYLEME 5.1E+02 3.3E+05 5.1E+02 5.9E-04 9.1E-07 5.9E-O4 3.4E-07

TRICHLOROETHYLENE 2.3E+03 O.OE.OC 2.3E+03 O.OE.OO O.OE+OO O.OE.OO 1.6E-06

: El is equal to or exceeds 1.OE-O1
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SPSA-7a-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULAT IVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 2.1E-01 0.02+00 2.12E-01 O.OE+00 0.OE+00 0.OE.00 5.BE-07

BENZENE 1.2E+02 0.02+00 1.2E+02 0.02.00 0.OE+00 0.OE+00 8.8E-05

CHLOROFORM 5.6E+02 0.02+00 5.6E.02 0.OE.00 0.02+00 0.OE.00 9.BE-06

PPDDE 1.OE+O1 0.02400 1.0E+01 0.02+00 0.OE+00 0.02+00 4.1E-08

PPDDT 1.02+01 0.OE+00 1.02+01 0.02+00 0.02+00 0.02+00 4.02-07

1,1-DICHLOROETMANE 3.9E+01 0.02+00 3.9E+01 0.02+00 0.02.00 0.02+00 5.8E-09

DIELDRIN 2.2E-01 2.12.04 2.22-01 2.3E+00* 2.4E-05 2.3E+00* 2.52-08

DIISOPROPYL14ETHYL PHOSPHONATE 2.8E+05 0.OE+0O 2.8E+05 0.OE+00 0.OE.00 O.OE.O0 5.1E-11

DIMETHMYETHYL PHOSPHONATE 6.3E+04 0.02+00 6.3E+04 0.02+00 0.02.00 0.02.00 0.OE+00

ENDRIN 1.1E.03 0.02+00 1.1E+03 0.02+00 C.OE.00 0.OE+00 7.2E-12

ISODRIN 2.5E+02 0.02.00 2.5E+02 0.02.00 0.02.00 0.02.00 2.9E-08

TETRACHLOROIETHYLENE 7.1E+01 5.1E+04 7.1E.01 4.2E-03 5.9E-06 4.2E-03 5.1E-06

TRICHLOROETHYLENE 3.2E+02 0.OE+00 3.2E+02 0.OE+00 0.OE+00 0.0E.00 2.4E-05

: El is equal to or exceeds 1.OE-01
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f SPSA-7a-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLY El El El ENC

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

ALOR IN 1.9E+00 0.OE+O0 1.9E+00O .OE.OO 0.OE.OO O.OE+OO 6.4.E-04
UENZENE 1.1E+03 0.01.00 1.1E"03 0.0E+00 0.01.00 0.OE.O0 9.6E-02

CHLOROFORM 5.11.03 0.01*00 5.11.03 O.OE.OO 0.01.00 0.01.00 1.1E-02
PPDOE 9.3E+01 O.OE+00 9.3E.01 0.01.00 0.OE.OO 0.01.00 4.5E-05
PPDDT 9.3E.01 0.01+00 9.3E+01 0.01.00 0.01.00 0.01+00 4.I.E-04
1,1-DICHLOROETHANE 3.6E.02 0.01.00 3.6E+02 0.01.00 0.01.00 0.01.00 6.3E-06
DIELDRIN 2.01.00 5.8E.01 1.9E+00 2.5E-O1* 8.7E-03 2.6E-01* 3.01-OS

DIISOPROPTLMETHYL PHOSPHONATE 3.7E+05 0.01.00 3.7'E+05 0.OE.OO 0.01.00 O.DE.0O 3.9E-07
DINETHY1NETHYL PHOSPHO#JATE 8.2E+04 0.01.00 8.2E.04 0.01.00 0.01.00 0.01.00 0.01.00
ENDRIN 1.4E.03 0.01.00 1.41.03 0.OE+00 0.01.00 0.OE.O0 5.5E-08
ISCIORIN 3.21.02 0.01.00 3.21+02 0.0E+00O0.01.00 0.DE*O0 2.2E-04
TETRACHLOROETHYLENE 6.5E.02 2.01.01 2.OE.01 4.6E-04 1.5E-02 1.5E-02 5.61-03
TRICHLOROE7HYLENE 2.91+03 O.OE+O0 2.9E.03 0.01.00 0.01.00 O.OE+00 2.6E-02

~: El is equaL to or exceeds 1.OE-01
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SPSA-7a-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM1ULATIVE VEI

CONTAMNIANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 0.01.00 0.01.00 1.2E-01 0.OE.O0 0.01.00 0.01.00 2.9E-07 1.9E-03

BENZENE 6.7E+01 0.01.00 0.01+00 6.7E+01 0.01.00 0.OE.00 0.01.00 4.4E-05 2.9E-01

CHLOROFORM 3.1E+02 0.01.00 0.01.00 3.1E+02 0.OE.O0 0.01.00 0.01.00 4.9E-06 3.2E-02

PPDDE 5.7E+00O0.01.00 0.01.00 5.7E+00 0.01.00 0.0E.O0 0.01+00 2.11-08 1.4E-04

PPDDT 5.7E.00 0.0E.00 0.01+00 5.7E+00O0.OE.O0 0.01.00 0.01.00 2.01-07 1.3E-03

1,1-DICHLOAOETKANE 2.3E+01 0.01+00 0.01+00 2.31.01 0.OE+00 0.01.00 0.01.00 2.9E-09 1.9E-05

OIELDRIN 1.2E-01 4.2E.04 1.9E+01 1.2E-01 4.iE+00* 2.6E-02 4.1E+O00 1.4E-08 9.1E-05

DIISOPROPYLMETHYL PHOSPHOMA TE 6.&1+04 0.01.00 0.01.00 6.81.04 0.01+00 0.01.00 0.01.00 6.01-11 3.9E-07

DIMETHYMETNYL PHOSPHONATE 1.51+04 0.01.00 0.01.00 1.5E.04 0.01+00 0.01.00 0.01+00 0.01+00 0.01+00

ENDRIN 2.5E+02 0.OE+00 0.01.00 2.5E+02 0.01.00 0.01.00 0.01.00 8.3E-12 5.5E-08

ISOORIN 5.9E+01 0.OE.00 0.01.00 5.9E+01 0.0E.00 0.OE.00 0.01.00 3.4E-08 2.2E-04

TETRACHLOROETHYLENE 4.1E+01 4.4E+04 2.01.01 1.4E+01 7.3E-03 1.5E-02 2.2E-02 2.6E-06 1.7E-02

TRICHLOROETHYLENE 1.81+02 0.01.00 0.0E.00 1.81.02 0.OE.00 0.01.00 0.0E+00 1.2E-05 7.8E-02

: El is equal to or exceeds 1.01-01
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2.24 SITE SPSA-7b: LAGOON (formerly Site 2-3; EBASCO, 1987i/RIC
87006R16 and EBASCO, 1988p/RIC 87006R16A)

2.24.1 Site-Specific Considerations

Figure SPSA-7b-1 and Table SPSA-7b-1 depict the target contaminants for Site SPSA-7b.

Borings 1 through 7, 9 through 11, 1IB, and 12 through 19 were included in this exposure

assessment, consistent with the South Plants SAR. According to site history, the Lagoon is

a low spot that fills after rain storms (EBASCO, 1987i/RIC 87006R16) and it was not used

as a disposal site. No chemicals from the RMA target contaminant list were suspected to

be present in Site SPSA-7b.

2.24.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-7b are shown in Figure SPSA-7b-1. Table SPSA-7b-1 summarizes the maximum

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

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 11

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

shown. Methylene chloride, shown in Table SPSA-7b-1 is excluded from consideration in

the exposure analysis for this site, because it was considered a laboratory contaminant in

the samples analyzed. No data were included for ICP metals, arsenic, and mercury in

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

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

first quarter 1989, no evidence of groundwater contamination beneath this site was found

(see Volume VI-A).

2.24.3 Site Exposure Summary

Tables SPSA-7b-2 through SPSA-7b-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.

2-256
REAIO/RPT01MI.REA VI-G 9/6/90 3:24 pm spi



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

Dieldrin Direct Direct Direct Direct Direct
Arsenic Direct Direct Direct Direct Direct
Aldrin .... Direct Indirect Dir/Ind
PPDDT .... Direct Indirect Dir/Ind

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

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

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

Site SPSA-7b is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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l SPSA-7b-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUUJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(no/kg) (mw/kg) (Mg/kg)

ALDRIN 1.5E+00 2.OE+05 1.5E+00 3.3E-02 2.5E-07 3.3E-02 O.0E+O0

PPDDE 7.4E+01 1.2E+07 7.4E+01 5.8E-05 3.6E-10 5.BE-05 0.OE+OO

PPDDT 7.4E+01 2.5E+07 7.4E+01 2.7E-02 7.9E-08 2.7E-02 O.OE+O0

DIELDRIN 1.6E+00 6.2E+04 1.6E+00 1.5E-01* 3.8E-06 1.5E'01* O.OE+00

ARSENIC 2.2E+01 O.OE+O0 2.2E801 1.6E+00* O.OE+00 1.6E+00* O.OE+OO

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

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.
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SPSA-7b-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)

ALDRIN 1.5E+O0 2.OE+05 1.5E+O0 3.3E-02 2.5E"07 3.3E-02 O.OE+OO
PPODE 7.4E+01 1.2E+07 ' :.E+01 5.BE-05 3.6E-10 5.BE-05 O.OE+OO
PPDDT 7.4E+01 2.5E+07 7.4E+01 2.7E-02 7.9E-08 2.7E-02 O.OE+OO

DIELDRIN 1.6E+OO 6.2E+04 1.6E+OO 1.5E-01* 3.8E-06 1.5E-01* O.OE+OO

ARSENIC 2.2E+01 O.OE+OO 2.2E+01 1.6E+OO* O.OE÷O0 1.6E+00* O.OE+OO

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

If the PPLV value indicated is greater than 1.ODE-06 the cbtcutations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2-261



SPSA-7b-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)

ALDRIN 2.1E-O1 1.3E+04 2.1E-01 2.4E-01* 3.7E-06 2.4E-01* O.OE+O0

PPDDE 1.OE+01 7.9E+05 1.OE+01 4.2E-04 5.4E-09 4.2E-04 O.OE+O0

PPDDT 1.OE+01 1.7E+06 1.OE+01 2.OE-01* 1.2E-06 2.OE-01* O.OE+O0

DIELDRIN 2.2E-01 4.1E.03 2.2E-01 1.1E+OO* 5.8E-05 1.1E+OO* O.OE+O0

ARSENIC 3.9Eo00 O.OE+O0 3.9E+O0 8.9E+00* O.OE+O0 8.9E+00* 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 contami nant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-7b-5

EXPOSURE EVALUATIONS FOR COMMDERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMIULATIVE VYI

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

ALDRIN 1.9E+00 4.OE-01 3.3E-01 2.6E-02 1.2E-01* 1.5E-01* O.OE+0O
PPDDE 9.3E+01 1.9E+01 1.6E+01 4.6E-05 2.2E-04 2.7E-04 O.OE.OO
PPDDT 9.3E+01 1.9E+01 1.6E+01 2.1E-02 1.OE-01* 1.2E-01 .O.OE÷0O
DIELDRIN 2.0E+00 5.81E+01 1.9E+00 1.2E-01* 4.2E-03 1.2E-01* O.OE+00

ARSENIC 2.0E01 O.OE.00 2.OE+01 1.8E+00* O.OE+00 1.SE+00* O.OE00

*: 1I is equat to or exceeds 1.DE-01
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SPSA-7b-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CNUULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El - EI OPN EINC

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

ALDR IN 1.2E-01 2.6E+04 4.OE-01 9.0E-02 4.2E-01* 1.2E-01- 5.4E-01" O.OE+00 O.OE+0

PPDDE 5.?E+O0 1.6E+06 1.9E+01 4.4E+00 7.5E-04 2.2E-04 9.7E-04 O.OE000 0.01EO0

PPDDT 5..E+00 3.4E+06 1.91E*01 4.4E+00 3.5E'01* 1.OE'01* 4.5E-01* O.OE+00 O.0E+O0

DIELDRIN 1.2E-01 8.3E+03 1.9E÷01 1.2E-01 2.0E+00* 1.3E-02 2.01E00* O.OE+00 0.01EO0

ARSENIC 1.6E+00 O.OE+00 O.OE+0O 1.6E+00 2.2E÷01* O.OE+00 2.2E÷01* 0.OE+00 O.OE+00

*: El is equal to or exceeds 1.0E-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.
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2.25 SITE SPSA-7c: BALANCE OF SPSA-7 (formerly Site 2-4: Excavation Pit;
EBASCO, 1987k/RIC 87006R17; Site 2-2: Test Site; EBASCO, 1987j/RIC
87216R02 and EBASCO, 1988q/RIC 87216R02A; Site 2-13: Former Open Storage
Area; EBASCO, 19871/RIC 87216R04 and EBASCO, 1988r/RIC 87216R04A; Sites
2-14a and 2-14b: Sanitary Landfills; EBASCO, 1987m/RIC 87216R05; Section
2-Uncontaminated Area; EBASCO, 1987p/RIC 87127R08; Site 2-14a: Sanitary
Landfill; EBASCO, 1988s/RIC 87216R05A; South Plants Regional Study Area/South
Plants Manufacturing Complex; EBASCO, 1988z/RIC88306R01)

2.25.1 Site-Specific Considerations

Figure SPSA-7c-l and Tables SPSA-7c-1 and SPSA-7c-2 depict the target contaminants for

Site SPSA-7c. Borings 3, 4, and 5 from South Plants Regional Study Area/South Plants

Manufacturing Complex, la through 8a from Sites 2-14a and 2-14b, ld through 4d from

Site 2-13, Ic through lI c from Site 2-2, lb through 4b from Site 2-4, 21, 23, and 33 from

Section 2-Uncontaminated Area, were included in this exposure assessment, consistent with

the South Plants SAR. The historical search conducted under the contaminant assessment

identified lead and hydrocarbon fuels as potential contaminants. According to site history,

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

Site SPSA-7c.

2.25.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-7c are shown in Figure SPSA-7c-l. Table SPSA-7c-l summarizes the maximum

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

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

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

shown. Methylene chloride, shown in Table SPSA-7c-1 is excluded from consideration in

the exposure analysis for this site because it is considered a laboratory contaminant in the

samples analyzed. No data were included for ICP metals, arsenic, and mercury in

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

Volume VI-A). Table SPSA-7c-2 summarizes the maximum concentrations detected in

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

groundwater.

2-265
REAI0/RP'T0041.REA VIG 9n7/90 10:49 am spi



2.25.3 Site Exposure Summary

Tables SPSA-7c-3 through SPSA-7c-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-7c is greater than 10 ft, the

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

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

critical exposure pathway identified.

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

Dieldrin Direct Direct Direct Direct Direct
Benzene .. Dir/lnd Indirect Dir/Ind

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

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

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

Site SPSA-7c is designated as a Priority 1 site, based on the most sensitive exposed

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

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

inhalation as indicated by a VEI value greater than 1:

Dicyclopentadiene (enclosed)
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TABLE SPSA-7c-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-7c

AVERAGE SITE DEPTH TO GROUNDWATER: 16 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

SUPONA 0.99 02023 12/13/88

TETRACHLOROETHYLENE 1.9 02023 12/13/88

TRICHLOROETHYLENE 3.7 02058 01/24/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE

FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-7c-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 O.OE+OO 1.5E+00 O.OE+OO O.OE.O0O .OE+OO 2.1E-06

BENZENE 8.6E+02 3.2E+02 2.3E+02 2.3E-02 6.3E-02 8.6E-02 9.7E-05

CHLORDANE 2.OE+01 O.Of+0O 2.OE+O1 O.OE+0O O.OE+OO O.OE+OO 4.7E-07

CNLOROBENZENE 1.6E+05 O.OE+OD 1.6E+05 O.OE+0O O.OE+OO O.OE+OO 4..9E-06

CHLOROFORM 4.OE+O3 a.OE.OO 4.OE.03 O.OE+Oa O.OE+OO O.OE+OO 4.5E-06

CHLOROPHENYLMETHYL SULFONE 1.6E+05 D.OE*OO 1.6E+05 O.OE.OO O.OE+0O LU.OE+OO 2.9E-09

PPDDE 7.4E+01 O.OE.OO 7.4E+01 O.OE+00 O.OE+00 O.OE+OD 5.4E-08

DI BROMOCHLOROPROPANE 1.8E+01 O.OE+OO 1.BE+01 O.OE+0D cI.OE.OO O.OE+OO 8.OE-06

1,1-DICHLOROETNANE 2.8E+02 O.OE+00 2.8E+02 O.OE+OO O.OE.OO O.OE.OO 3.1E-08

1,2-DICHLOROETHANE Z.SE+02 O.OE+OO 2.8E+02 O.OE+OO O.OE.OO O.OE+OO 1.AE-O5

1,2-DICHLOROETHYLENE 1.7E+05 D.OEe-OO 1.7E+05 O.OE+00 O.OE+O0O .OE.OO O.OE+OO

DICYCLOPENTADIENE 5.4E+04 D.OE+OO 5.4E+04. O.OE+OO O.OE.O0OD.OE+OO 1.7E-03

DIELORIN 1.6E+00 1.3E+04 1.6E+00 2.5E-01* 3.OE-05 2.5E-01* 3.8E-08

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.DE+OO 6.6E+05 O.OE+OO O.OE+OO O.OE+OO 1.2E-10

DIMETHYMETHYL PI4OSPHONATE 1.5E+05 O.OE+OO 1.5E+05 O.OE+OO O.OE+OO O.OE+OO Q.OE.OO

ENDRIN 2.5E+03 D.OE.DO 2.5E+03 O.OE+OO D.OE.O0OD.OE+OO 4.OE-11

JSODRIN 5.BE+02 O.OE+OD 5.8E+02 O.OE+OO O.OE.O0O .OE+OO 4.2E-08

SUPONA 1.2E+03 O.OE+00 1.2E+03 D.OE+O0O .DE+OO O.OE+OO 3.9E-13

TETRACHLOROETHYLENE 5.1E+02 G.OE.DD 5.1E+02 D.OE.CO O.DE+0O O.OE.OO 9.4E-06

TRICHLOROETHYLENE 2.3E+03 O.OE.OO 2.3E+03 O.DE.O0OD.DE.OO O.OE.OD 3.6E-05

COPPER 4.2E+05 O.OE.OO 4.2E*05 1.3E-04 O.OE+OO 1.3E-04 O.OE+DO

ZINC 2.OE+06 O.OE+OO 2.OE.06 1.5E-04 O.OE+0O 1.5E-04. O.OE+DO

: El is equal to or- exceeds 1.OE-O1

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.
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SPSA -7c-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMIULATIVE DIRECT INDIRECT _CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV E? El El OPN

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

ALDRIN 1.5E+00 O.OE+OO 1.5E+00 O.OE+0O O.OE+OO O.OE+OO 2.1E-06
BENZENE 8.6E+02 3.2E+02 2.3E+02 2.3E-02 6.3E-02 8.6E-02 9.7E-05

CHLORDANE 2.OE.O1 O.OE.OO 2.OE.O1 O.OE+OO O.OE+OO O.OE+0O 4.7E-07

CNLOROBENZENE 1.6E+05 O.OE.DO 1.6E+05 O.OE.OO O.DE+OO O.DE+OO 4.9E-06

CHLOROFORM 4.OE+03 O.OE+0O 4.OE.03 O.OE+0O O.OE+OO O.OE+OO 4.5E-06

CHLOROPHENYLMETHYL SULFONE 1.6E+05 O.OE+OO 1.6E+05 O.OE+OO O.OE+OO O.OE+OO 2.9E-09

PPODE 7.4E+01 D.OE+OO 7.4E+01 O.OE.OO O.OE+OO O.0E4'OO 5.4E-08

DIBROMOCHLORDPROPANE 1.8E+01 O.OE.OO 1.8E+01 O.OE*OO O.OE+OO O.OE+OO 8.OE-06

1,1-DICHLOROETHANE 2.8E+02 O.OE+OO 2.8E+02 O.OE+0O 0.0E+00 O.OE.OO 3.E-08

1,2-DICHLOROETHANE 2.8E+02 O.OE.OO 2.8E+02 O.OE.DO O.OE.DO O.OE.OO 1.4E-05

1,2-DICHLOROETHYLENE 1.7E+05 O.OE.OO 1.7E+05 O.OE+OO O.OE+OO O.OE+OO O.OE-OO

DICYCLOPENTADIENE 5.4E'-04 O.OE+OO 5.4E+04 O.OE+0O O.OE+00 O.OE+0O I.7E-03

DIELDRIN 1.6E+00 1.3E+04 1.6E+00 2.5E-01* 3.OE-05 2.5E-01* 3.8E-08

DIISOPROPYLMETI4YL PHOSPHONATE 6.6E+05 O.OE.OO 6.6E+05 O.OE.OO O.OE+OO O.OE+0O 1.2E-10

DIMETHYMETHYL PHOSPHONATE 1.5E+05 O.OE.OO 1.5E+05 O.OE+OO O.OE+OO O.OE.OO O.OE+OO

ENDRIN 2.5E+03 O.OE'-OO 2.5E#03 O.OE+OO O.OE+OO O.OE.OO 4.OE-11

ISWDRIN 5.8E+02 D.OE.OO 5.5E+02 D.OE.OO O.OE+OO O.OE+DD 4.2E-08

SUPONA 1.2E+03 D.OE+OO 1.2E+03 O.OE.OD O.OE.OO O.OE+0O 3.9E-13

TETRACHLOROETHYLENE 5.1E+02 O.OE+0O 5.1E+02 O.OE+OO O.OE.OO O.OE+OO 9.4E-06

TRICHLOROETHYLENE 2.3E+03 O.OE.OO 2.3E+03 O.OE.OO O.OE+OO O.OE+00 3.6E-05

COPPER 4.2E+05 O.OE+OD 4.-E+05 1.3E-04 O.OE+00 1.3E-04 O.OE.OO

ZINC 2.OE.06 D.OE.OO 2.OE+06 1.5E-04 OOGE.OO 1.5E-04 O.OE.OD

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

if the PPLV value indicated is greater than 1.00E406 the calculations imp~ly that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-7c-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El OPM

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

ALORIN 2.1E-01 0.01+00 2.1E-01 O.OE+OO O.OE+OO 0.01+00 3.IE-05

BENZENE 1.2E+02 4.9E+01 3.5E+01 1.7E.01* 4.0E-01* 5.7E-01* 1.5E-03

CHLORDANE 2.7E+00 0.OE.00 2.7E+00 0.OE.00 0.01+00 0.01+00 7.2E-06

CHLOROBENZENE 6.8E+04 0.01.00 6.8E+04 O.01.OD 0.01.00 0.01+00 3.2E-05

CHLOROFORM 5.6E+02 0.01.00 5.61+02 0.OE+O0 0.01+00 0.01+00 6.8E-05

CHLOROPHENYLMETHYL SULFDN1 7.01+04 0.01.00 7.01+04 O.OE.OD 0.OE+OD 0.01+00 1.9E-08

PPDDE 1.01+01 0.01+00 1.01.01 0.01.00 0.01.00 0.01+00 8.2E-07

DIBROMOICILOROPROPANE 2.5E+00 0.01+00 2.5E+00 0.01+00 0.01+00 0.01+00 1.2E-04

1,1-DICHLOROETNANE 3.9E+01 0.OE.00 3.9E.01 0.01.00 0.01.00 0.01.00 4.7E-07

1,2-DICHLOROETHANE 3.9E.01 0.01.00 3.9E.01 0.OE+00 O.OE'-O0 O.OE+O0 2.1E-04

1,2-DICHLOROETHYLENE 7.OE.04 0.OE.O0 7.OEw-04 0.01+00 0.01+00 O.OE.0O 0.OE+OO

DICYCLOPENTADIENE 1.8E+04 0.01+00 1.81+04 0.01+00 0.OE.00 O.OE.0O 1.1E-02

DIELDRIN 2.2E-01 8.7E+02 2.2E-01 1.81.00* 4.61-04 1.8E+00* 5.8E-07

DIISOPROPYLMETHYL PHOSPI4ONATE 2.8E+05 0.OE+O0 2.8E'-05 0.01+00 0.01.00 0.OE+OO 7.6E-10

DIMETHYMETHYL PHOSPHONATE 6.31+04 0.DE+O0 6.3E+04 0.OE+00 0.OE+00 O.OE.O 0.01+00

ENDRIN 1.1E+03 0.01+00 1.1E+03 0.01+00 0.01.00 D.DE+00 2.6E-10

ISOORIN 2.5E+02 0.01+00 2.5E+02 0.OE.O0 O.OE+O0 0.0E+00 2.7E-07

SUPONA 5.3E.02 0.DE.O0 5.3E.02 0.01.00 0.01.00 0.OE.00 2.5E-12

TETRACHLOROETHYLENE 7.1E+01 0.01.00 7.1E+01 0.01.00 0.01+00 0.01.00 1.4E-04
TRICHLOROETKYLENE 3.2E+02 0.01+00 3.2E+02 0.OE.O0 O.OE+00 0.OE+O0 5.4E-04

COPPER 2.51+05 0.01+00 2.5E+05 2.2E-04 0.01+00 2.2E-04 O.OE.00

ZINC 1.11.06 0.01.00 1.1E+06 2.9E-04 0.01+00 2.91-04 0.01+00

': El is equal to or exceeds 1.01-01

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.
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SPSA- 7c-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9E+00 0.01+00 1.9E+00 0.OE+O0 0.OE+O0 0.01+00 1.6E-03

RENZENE 1.1E+03 4.91E-01 4.9E-01 1.81-02 4.1E+01* 4.1E+O1* 7.6E-02

CHLORDANE 2.5E.01 0.01.00 2.5E+01 0.01.00 0.01+00 0.01+00 3.7E-04

CHLOROI1NZENE 8.8E+04 0.01+00 8.81.04 0.01+00 0.01+00 0.01+00 1.2E-02

CHLOROFORM 5.1E+03 0.01+00 5.1E+03 0.01.00 0.01+00 0.01.00 3.6E-03

CHLOROPHENYLKETHYL SULFONE 9.1E+04 0.01.00 9.1E+04 0.0E+00 0.01.00 0.01.00 7.01-06

PPDDE 9.3E+01 0.01+00 9.3E+01 0.01.00 0.OE.00 0.01+00 4.3E-05

DIEROMOCHLOROPROPANE 2.3E+01 0.01+00 2.3E+01 0.01+00 0.01+00 0.01+00 6.3E-03

1,1-DICHLOROETMANE 3.6E+02 0.OE+O0 3.6E+02 0.01+00 0.01+00 0.01+00 2.4E-05

1,2-DICHLOROETHANE 3.51+02 0.01+00 3.5E+02 0.01+00 0.OE+00 0.OE+00 1.1E-02

1,2-DICHLOROETHYLENE 9.21+04 0.01+00 9.2E+04 0.01.00 0.01+00 0.01+00 0.01+00

DICYCLOPENTADIENE 1.71+04 0.01+00 1.7E+04 0.01.00 0.OE+00O0.01+00 4.1E.00

DIELORIN 2.01+00 5.8E+01 1.91+00 2.01.01* 7.01-03 2.1E-01* 3.01-05

DIISOPROPYLMETHYL PHOSPHONATE 3.7E+05 0.01+00 3.7E.05 0.01+00 0.OE00 O0.OE.00 2.&E-07

DIMETHYMETHYL PHOSPHONATE 8.2E+04 0.01+00 8.2E.04 0.01+00 0.OE+00 0.OE+00 0.01.00

ENDRIN 1.4E+03 0.01+00 1.4E+03 0.OE+00 0.OE+00 0.01+00 9.41-08

ISOORIN 3.2E+02 0.01+00 3.21+02 0.0E+00 0.01+00 0.01+00 9.9E-05

StJPONA 6.9E+02 0.OE+O0 6.9E.02 0.0E+00 0.01+00 0.OE.00 9.3E-10

TETRACHLOROETHYLENE 6.5E+02 0.01+00 6.51+02 0.01.00 0.OE+00 0.OE+00 7.41-03

7RICHLOROETHYLENE 2.9E+03 0.01+00 2.9E.03 O.OE+00 0.01+00 0.01+00 2.81-02

COPPER 1.8E+05 0.01+00 1.8E+05 3.1E-04 0.01+00 3.11-04 0.01+00

ZINC 7.8E+05 0.01+00 7.8E.05 3.8E-04 0.OE.00 3.81-04 0.01.00

: El is equal to or exceeds 1.01-01
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SPSA-7c-7

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/lkg) (mg/kg) (MR/kg)

ALDRIN 1.2E-01 0.0E+00 0.OE+OO 1.2E-01 0.02+00 O.0E4-OO 0.02.00 1.5E-05 4.9E-03
BENZENE 6.7E.01 4.3E+01 4.9E-01 4.8E-O1 3.OE.01* 4.2E.01* 4.2E.01* 7.3E-04 2.3E-01
CHLORDANE 1.5E+00 0.02+00 0.OE.0O 1.5E+00 0.OE.O0 0.02+00 0 02.00 3.6E-06 1.¶E-03

CHLOROBENZENE 1.5E+04 0.0E+00 O.OE.O0 1.52+04 O.OE+OO 0.02+00 0.OE+00 3.7E-05 1.2E-02

CHLOROFORM 3.1E.02 0.02.00 0.02.00 3.1E.02 0.02.00 0.02+00 0.02.00 3.4.E-05 1.1E-02

CHLOROPHENYLMETHYL SULFONE 1.7E.04 0.02+00 0.02+00 1.7E.04 0.02+00 0.02.00 0.02.00 2.2E-08 7.OE-06

PPDDE 5.7E.00 0.OE.O0 0.OE+00 5.7E.00 0.02+00 0.02+00 0.02+00 4.1E-07 1.3E-04

DIBROMOCHLOROPROPANE 1.4E.00 0.02.00 0.02.00 1.4E.00 0.02.00 O.OE+OO 0.02.00 6.02-05 1.9E-02

1,1-DICNL0ROETl#ANE 2.3E+01 0.02.00 0.0E+00 2.3E.01 0.02+00 0.02.00 0.02.00 2.3E-07 7.3E-05

1,2-DICHLOROETHANE 2.2E+01 O.OE.0O 0.02.00 2.2E+01 0.02.00 0.02+00 O.OE.OO 1.12-01. 3.3E-02

1.2-OICHLOROETHYLENE 1.7E.04 O.OE+OO 0.OE.00 1.7E+04 0.02+00 0.02+00 O.OE.OO fl.OEi-00 0.OE+00

DICYCLOPENTADIENE 1.2E.03 O.OE.00 0.OE.O0 1.2E4-03 O.OE+00 O.OE+O0 O.OE.O0 1.3E-02 4.12.00

DIELDRIN 1.2E-01 1.8E.03 1.9E+01 1.2E-01 3.3E.00* 2.12-02 3.32+00* 2.9E-07 9.OE-05

DIISOPROPYL14ETHYL PHOSPHONATE 6.8E.04 0.02+00 0.0E.00 6.BE.04 0.02.00 0.0E+00 0.02.00 8.82-10 2.82-07

DI?42THYMETHYL PHOSPHONATE 1.5E+04 0.02+00 0.02.00 1.5E+04 0.OE+00 0.0Ee-00 0.02.00 0.0E.00 O.OE.00

EIIDRIN 2.5E+02 0.02+00 0.0E.00 2.5E+02 0.02.00 O.OE+00 0.02.00 3.OE-10 9.4E-08

ISODRIN 5.9E+01 0.02.00 0.0E+00 5.9E.01 0.OE+OO O.OE+00 O.OE.OO 3.2E-07 9.9E-05

SUPONA 1.3E+02 0.02.00 O.OE.OO 1.3E.02 0.OE+0O 0.02.00 0.02.00 3.02-12 9.3E-10

TETRACHLOROETHYLENE 4.1E401 0.02+00 0.02.00 4.1E+01 0.02+00 0.02+00 O.OE+00 7.1E-05 2.2E-02

TRICHLOROETHYLENE 1.82.02 0.OE.O0 0.02.00 1.82+02 0.02+00 0.02.00 0.02+00 2.7E-04 8.4E-02

-1PR5.7E.04 0.02.00 0.0E-t0O 5.7E+04 9.5E-04 O.OE.O0 9.5E-04 0.02+00 0.OE+00

ZINC 1.4E.05 0.02-tOO 0.02.00 1.4E+05 2.2E-03 O.OE.00 2.22-03 O.OE.00 0.0E+00

': El is equal to or exceeds 1.OE-01
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2.26 SITE SPSA-8a: SANITARY LANDFILL (formerly Sites 2-14a and 2-14b:
Sanitary Landfills; EBASCO, 1987m/RIC 87216R05; and Site 2-14:
Sanitary Landfill; EBASCO, 1988s/RIC 87216R05A)

2.26.1 Site-Specific Considerations

Figure SPSA-8a-1 and Tables SPSA-8a-1 and SPSA-8a-2 depict the target contaminants for

Site SPSA-8a. Borings 2, 4, and 6 through 24 were included in the exposure assessment,

consistent with the South Plants SAR. The historical search conducted under the

contamination assessment revealed that waste sand contaminated with Atrazine, benzene,

chlorobenzene, toluene, and xylene was disposed at and later removed from Site SPSA-8a

(EBASCO, 1987m/RIC 87216R05); however, these chemicals were not detected in soils

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

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

SPSA-8a (EBASCO, 1987m/RIC 87216R05).

2.26.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-8a are shown in Figure SPSA-8a-l. Table SPSA-8a-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 U
investigations. The boring number and depth where the maximum value was observed are

shown. Methylene chloride, shown in Table SPSA-8a-1, is excluded from consideration in

the exposure evaluations for this site because it is a suspected laboratory contaminant in

the samples analyzed. No data were included for ICP metals, arsenic, and mercury in

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

Volume VI-A). Table SPSA-8a-2 summarizes the maximum concentrations detected in

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

groundwater.

2.26.3 Site Exposure Summary

Tables SPSA-8a-3 through SPSA-8a-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-8a is greater than 10 ft, the

enclosed space vapor inhalation SPPPLV is included in the cahculation of the cumulative
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quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Chlordane Direct Direct Direct Direct Dir/nd
PPDDT Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Dir/Ind Dir/bnd Dir/Ind
Hexachlorocyclo-

pentadiene Dir/Ind Dir/Ind Dir/Ind Dir/Ind Dir/Ind
Isodrin Direct Direct Direct Dir/Ind Dir/Ind
Arsenic Direct Direct Direct Direct Direct

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

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

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

Site SPSA-8a is designated as a Priority I site, based on the most sensitive exposed

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

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

indicated by VEI values less than 1.
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TABLE SPSA-Sa-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-8a

AVERAGE SITE DEPTH TO GROUNDWATER: 18 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

ALDRIN 0.11 02037 12/14/88

CARBON TETRACHLORIDE 1.4 02037 12/14/88

CHLOROFORM 3.7 02037 12/14/88

CHLORDANE 2.1 02037 12/14/88

DIISOPROPYLMETHYL PHOSPHONATE 0.56 02037 12/14/88

DIELDRIN 5.3 02037 12/2/87

ISODRIN 0.24 02037 12/14/88

PPDDE 0.072 02037 12/14/88

SUPONA 1.6 02037 12/14/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RHA Database, July 19, 1990
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SPSA-8a-3

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)

ALDRIN 1.SE+OO 8.8E+04 1.5E+00 5.3E+01* 9.1E-04 5.3E,01* 3.OE-07

CAR•SON TETRACHLORIDE 2.OE+02 O.OE+O0 2.OE+O2 O.OE+O0 O.OE+OO O.OE+OO 8.1E-05
CHLORDANE 2.OE+O1 1.0E+06 2.0E+01 4.1EO01* 8.4E-05a 4.1E+01* O.OE+O0

CHLOROFORM 4.OE+03 O.OE÷OO 4.OE+03 O.OE+OO O.OE+OO O.OE+OO I.BE-06

PPDDE 7.4E+01 5.3E+06 7.4E+01 1.IE-03 1.5E-08 1.1E-03 1.SE-08

PPDDT 7.4E+01 1.OE+06 7.4E+01 1.4E-01* 8.9E-O7a 1.4E-01* O.OE+O0

DIELDRIN 1.6E+00 1.OE+06 1.6E+OO 1.9E+03" 7.5E-02a 1.9E+03* O.OE+O0

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE+OO O.OE+O0 O.OE+OO 4.2E-11

ENDRIN" 2.5E+03 1.OE+06 2.5E+03 8.1E-03 6.2E-07a 8.1E-03 O.OE+OO

HEXACHLOROCYCLOPENTADIENE 1.7E+04. 4.5E÷02 4.4E+02 1.8E-01* 6.7E+00" 6.9E+00* O.OE+O0D

ISODRIN 5.8E+0Z 1.OE+06 5.8E+02 8.6E-01* 7.9E-05a 8.6E-01* O.OE+O0

SUPONA 1.2E+03 O.OE÷O0 1.2E+03 O.OE+OO O.OE+O0 O.OE+OO 1.9E-13

ARSENIC 2.2E+01 O.OE+O0 2.2E+01 9.7E-01" O.OE+O0 9.7E-01* O.OE+O0

COPPER 4.2E+05 O.OE+OO 4.2E+05 9.3E-05 O.OE+O0 9.3E-05 O.OE+O0

MERCURY 3.3E+03 O.OE+O0 3.3E+03 3.3E-04 O.OE+O0 3.3E-04 O.OE+O0

ZINC 2.0E+06 O.OE+OO 2.OE+06 5.OE-05 O.OE+O0 5.OE-05 O.OE+OO

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

*: 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.
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SPSA-Sa-4

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)

ALDRIN 1.5E+00 8.8E+04 1.5E+00 5.3E+O1* 9.1E-04 5.3E+eO1* 3.0E-07

CARBON TETRACHLORIDE 2.OE+02 O.OE+OO 2.OE+02 O.OE+OO O.OE+OO O.OE+OO B.IE-05

CHLORDANE 2.OE+O1 1.OE+06 2.OE+O1 4.¶E+01* 8.4E-05a 4.1E+O1* O.OE+OO

CHLOROFORM 4.OE+03 O.OE+OO 4.OE+03 O.OE+OO O.OE+OO O.OE+OO 1.BE-06

PPDDE 7.4E+01 5.3E+06 7.4E+01 1.1E-03 1.5E-08 1.1E-03 1.8E-08

PPDDT 7.4E+01 1.OE+06 7.4E+01 1.4E.O1* 8.9E-07a 1.4.E-O1* O.OE.OO

DIELDRIN 1.6E+00 1.0E+06 1.6E+00 1.9E,03* 7.5E-02a 1.9E+03* O.OE+OO

DIISOPROPYLMETNYL PIIOSPHONATE 6.6E+05 O.OE+OO 6.6E+05 O.OE+OO O.OE+OO O.OE+OC 4.2E-11

ENDRIN 2.5E+03 1.OE+D6 2.5E+03 8.1E-03 6.2E-07a 8.1E-03 O.OE.OO

HEXACHLOROCYCLOPENTADIENE 1.7E+04 4.5E+02 4.4E+02 1.SE.O1* 6.7E+0O* 6.9E+00* O.OE+0O

ISOORIN 5.8E+02 1.0E+06 5.8E+02 8.6E.O1* 7.9E-05a 8.6E-01* O.OE.OO

SUPONA 1.2E+03 O.OE+OO 1.2E+03 O.OE.OD O.OE+OO O.OE+OO 1.9E-13

ARSENIC 2.2E+01 O.OE+OO 2.2E+01 9.7E-O1* O.OE.OO 9.7E-01* O.OE.OO

COPPER 4.2E+05 O.OE.OC 4.2E+05 9.3E-05 O.OE.OO 9.3E-05 O.OE+OC

MERCURY 3.3E+03 O.OE+OO 3.3E+03 3.3E-04 O.OE+OO 3.3E-04 O.OE+OC

ZINC 2.OE.06 O.OE+OO 2.OE.06 5.OE-05 O.OE+OO 5.OE-05 O.OE+OC

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.

The SPPPLV has therefore been set to 1.O0E+06 mg/kg (See volume VI-A).

*: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.
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SPSA-Ba-5

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)

ALDRIN 2.1E-01 5.8E*03 2.1E-01 3.9E+02* 1.4E-02 3.9E÷02* 4.5E-06

CARBON TETRACHLORIDE 2.7E+01 O.OE+OO 2.7E+01 O.OE+O0 O.OE+O0 O.OE÷O0 1.2E-03

CHLORDANE 2.7E+00 1.0E+06 2.7E+00 3.OE÷02* 1.3E-03a 3.OE÷02" O.OE+00

CHLOROFORM 5.6E+02 O.OE+O0 5.6E+02 O.OE+000 O.OE+OO O.0E+00 2.7E-05

PPDDE 1.0E+01 3.5E+05 1.0E+01 8.0E-03 2.3E-07 8.0E-03 2.7E-07

PPDDT 1.0E+01 1.0E+06 1.0E+01 9.8E-01* 1.3E-05a 9.8E-01* O.OE+O0

DIELDRIN 2.2E-01 2.7E+03 2.2E-01 1.4E+04* 1.1E+00* 1.4E+04* O.OE+00

DIISOPROPYLMETHYL PHOSPHONATE 2.8E÷05 0.0E100 2.8E+05 O.OE+00 O.OE000 0.OE+O0 2.7E-10

ENDRIN 1.1E+03 1.0E.06 1.1E+03 1.9E-02 4.OE-06a 1.91E-02 O.OE+00

HEXACNLOROCYCLOPENTADIENE 5.7E+03 1.6E+02 1.6E+02 5.3E'01* 1.9E+01* 1.9E+01* O.OE+00

ISCORIN 2.5E+02 1.OE+06 2.5E+02 2.OE÷O0* 5.1E-04a 2.0E+00* 0.OE0O0

SUPONA 5.3E÷02 O.OE+00 5.3E+02 O.OE+O0 O.OE+O0 O.OE00 1.2E-12

ARSENIC 3.9E+00 O.OE+00 3.9E+00 5.3E+00* O.OE+00 5.3E+00* O.OE+00

COPPER 2.5E+05 O.OE+00 2.5E+05 1.6E-04 O.OE+00 1.6E-04 0.0E+00

MERCURY 2.OE+03 O.OE+0O 2.0E+03 5.6E-04 O.OE+00 5.6E-04 O.OE+00

ZINC 1.1E+06 O.OE+00 1.1E+06 9.5E-05 O.OE+00 9.5E-05 O.OE+00

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.

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

: 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.
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SPSA - a- 6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMIULATIVE DIRECT INDIRECT _CUMULATIVE VEI

CONTA1NINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9E+00 1.31+02 1.9E.00 4.2E.01* 6.4E-01* 4.3E+O1* 5.6E-04

CARBON TETRACNLORIDE 2.5E+02 0.OE.O0 2.5E+02 0.0E.00 O0.0+00 0.01.00 1.5E-01

CHLORDANE 2.5E+01 1.01+06 2.5E.01 3.2E.01* 5.9E-O2a 3.21.01* 0.01+00

CHLOROFORM4 5.11.03 O.OE+OO 5.11+03 0.01.00 0.01+00 0.01.00 3.4E-03

PPDDE 9.31.01 1.9E+01 1.6E.01 8.81-04 4.2E-03 5.1E-03 3.4E-05

PPDDT 9.3E+01 1.9E+01 1.6E+01 1.1E-01* 5.11-01* 6.2E-01* 0.01.00

DIELORIN 2.01.00 5.8E+O1 1.9E.00 1.51.03* 5.21.01* 1.6E.03* 0.OE+00

DIZSOPROPYLKETHYL PIIOSPHONATE 3.7E+05 0.01.00 3.7E.05 0.01.00 0.01.00 0.01.00 2.4E-07

ENDRIN 1.41.03 1.OE.06 1.31.03 1.5SE-02 1.3E-03a 1.61-02 0.01.00

NEXACHLOROCYCLOPENTADIENE 5.5E.03 2.81-01 2.81-01 5.5E-01* 1.11.04* 1.11.04* 0.01.00

ISOORIN 3.2E+02 3.OE*03 2.9E+02 1.61.00* 1.6E-01' 1.7E,00* O.OE.OO

SUPONA 6.9E.02 0.OE+00 6.9E.02 0.01.00 O.OE.00 0.01+00 1.11-09

ARSENIC 2.OE+01 0.01+00 2.01.01 1.11.00* 0.01.00 1.1E+00* 0.OE+00

COPPER 1.8E.05 0.01+00 1.81.05 2.21-04 O.OE+00 2.2E-04 0.01+00

MERCURY 1.4E+03 0.01.00 1.41+03 7.9E-04 0.OE'OO 7.9E-04 .0OE+00

ZINC 7.81+05 0.01+00 7.8E+05 1.3E-04 0.01.00 1.3E-04 0.01.00

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 contaminar is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.00E.06 mg/kg (See volume VI-A).

El 1 is equal to or exceeds 1.OE-01
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SPSA-Sa-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (ur/kg) (mf/kg) (NO/kg)

ALDRIN 1.2E-01 1.2E+04 4.2E+01 1.2E-01 6.9E+02* 1.9E+00* 6.91E+02* 2.2E-06 1.7E-03

CARBON TETRACHLORIDE 1.5E+01 O.OE+O0 O.OE+00 1.5E+01 0.OE+OO O.OE+OO O.OE+O0 6.IE-04 4.6E-01

CHLORDANE 1.5E+00 1.3E+06 5.2E+00 1.2E+00 5.3E+02* 1.5E,02* 6.8E÷02* O.OE+OO 0.0E00

CHLOROFORM 3.1E+02 O.0E÷O0 O.OE+O0 3.1E+02 0.OE+O0 OoOE+O0 O.OE+00 1.4E-05 1.0E-02

PPDDE 5.7E+00 7.1E+05 1.9E+01 4.4E+00 1.4E-02 4.2E-03 1.9E-02 1.3E-07 1.0E-04

PPODT 5.7E+00 1.5E+06 1.9E+01 4.4E+00 1.7E+00* 5.1E'01* 2.3E+00* O.OE+O0 O.OE+O0

DIELDRIN 1.2E-01 5.3E+03 1.9E+01 1.2E-01 2.5E÷04* 1.6E+02* 2.5E+04* 0.OE+OO 0.0E+O0

DIISOPROPYLMETHYL PHOSPHONATE 6.BE+04 0.0E+00 O.OE+00 6.8E+04 O.OE+O0 .OE.0 0.OE010 3.1E-10 2.4E-07

ENDRIN 2.5E+02 1.0E+06 1.0E+06 2.5E+02 7.91E-02 1.3E-03a 8.OE-02 O.OE+OO 0.OE+00

HEXACHLOROCYCLOPENTADIENE 3.8E+02 6.0E+01 8.3E-01 8.2E-01 7.8E+00* 3.6E+03* 3.71E+03* 0.0E+00 O.OE+00

ISOORIN 5.9E+01 8.5E+05 3.0E+03 5.8E+01 8.4E+00* 1.7E-01* 8.6E+00* O.OE+00 O.OE+00

SUPONA 1.3E+02 O.OE+00 O.OE+00 1.3E+02 O.OE.O0 O.OE+00 O.OE+00 1.4E-12 1.1E-09

ARSENIC 1.6E+00 O.OE+00 O.OE+00 1.6E+00 1.3E+01* O.OE+00 1.3E+01* O.OE+00 O.OE+00

COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.7E+04 6.8E-04 O.OE+00 6.8E-04 O.OE+00 O.OE+00

MERCURY 4.6E+02 O.OE+0O O.OE+00 4.6E+02 2.4E-03 O.OE+00 2.4E-03 O.OE+00 O.OE+00

ZINC 1.4E+05 0.OE+O0 O.OE+00 1.4E+05 7.2E-04 O.OE+00 7.2E-04 O.OE+00 O.OE+00

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. The SPPPLV has therefore been set to

1.00E+06 mg/kg (See volume VI-A).

*: El is equal to or exceeds 1.0E-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.
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2.27 SITE SPSA-8b: DRAINAGE DITCHES (formerly Site 2-1: Drainage Ditches;
EBASCO, 1987h/RIC 87216R06 and EBASCO, 1988m/RIC 87216R06A;
Section 1-Uncontaminated Area; EBASCO,1987o/RIC 87127R06;
Section 1-Nonsource Area; UNC; EBASCO, 1988x/RIC 87127RO6A)

2.27.1 Site-Specific Considerations

Figure SPSA-8b-1 and Tables SPSA-8b-1 and SPSA-8b-2 depict the target contaminants for

Site SPSA-8b. Although this site was included in the overall contaminant assessment for

the SPSA, only Borings 9, 11, 17, 18, and 28 were included in this exposure assessment,

consistent with the South Plants SAR. The historical search conducted under the

contaminant assessment revealed that this site was a drainage ditch used to carry surface

runoff and process water from the South Plants complex (EBASCO, 1987h/RIC 87216R06;

EBASCO, 1988m/RIC 87216R06A; EBASCO, 1987o/RIC 87127R06; EBASCO, 1988x/RIC

87127R06A). Therefore, many of the chemicals from the RMA target contaminant list

were suspected to be present in Site SPSA-8b.

2.27.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-8b are shown in Figure SPSA-8b-1. Table SPSA-8b-1 summarizes the maximum

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

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

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

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

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

Volume VI-A). Table SPSA-8b-2 summarizes the maximum concentrations detected in

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

groundwater.

2.27.3 Site Exposure Summary

Tables SPSA-8b-3 through SPSA-8b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-8b is greater than 10 ft, the

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

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

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Dir/Ind Dir/Ind

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

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

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

Site SPSA-8b is designated as a Priority 1 site, based on the most sensitive exposed

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

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

indicated by VEI values less than 1.
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TABLE SPSA-8b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-8b

AVERAGE SITE DEPTH TO GROUNDWATER: 18 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

ALDRIN 0.11 02037 12/14/88

CARBON TETRACHLORIDE 1.4 02037 12/14/88

CHLOROFORM 3.7 02037 12/14/88

CHLORDANE 2.1 02037 12/14/88

DIISOPROPYLMETHYL PHOSPHONATE 0.56 02037 12/14/88

DIELDRIN 5.3 02037 12/2/87

ISODRIN 0.24 02037 12/14/88

PPDDE 0.072 02037 12/14/88

SUPONA 1.6 02037 12/14/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RNA Database, July 19, 1990
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SPSA-8b-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(rlkg) (wa/kg) (Iq/kg)

ALDRIN 1.5E+00 2.2E+05 1.5E+00 6.7E+01* 4.5E-04 6.7E+01* 1.OE-07

CARBON TETRACHLORIDE 2.OE+02 O.OE+O0 2.OE+02 O.OE+O0 O.OE+O0 O.OE+O0 2.7E-05

CHLORDANE 2.OE÷01 O.OE+O0 2.OE+01 O.OE+OO O.OE+O0 O.OE+O0 8.6E-08

CHLOROFORM 4.OE+03 O.OE+O0 4.OE+03 O.OE+O0 O.OE+O0 O.OE+OO 6.1E-07

CHLOROPHENYLMETHYL SULFONE 1.6E+05 4.2E+06 1.6E+05 2.4E-06 9.6E-08 2.5E-06 O.OE÷OO

PPDDE 7.4E+01 1.4E+07 7.4E+01 9.4E-05 4.9E-10 9.4E-05 6.OE-09

PPDDT 7.4E+01 3.1E+07 7.4E+01 3.1E-03 7.4E-09 3.1E-03 O.OE+O0

DIELDRIN 1.6E+00 1.01E06 1.6E+00 6.4E+01* 1.2E-03a 6.4E+01* O.OE+OO

DIISOPROPYLNETHYL PHOSPHONATE 6.6E+05 O.OE+00 6.6E+05 0.OE+OO O.OE+O0 O.0E+O0 1.4E-11

EMORIN 2.5E+03 8.1E+07 2.5E+03 1.3E-05 4.1E-10 1.3E-05 O.OE+00

ISODRIN 5.8E+02 1.8E+07 5.8E102 3.8E-04 1.2E-O0 3.8E-04 8.6E-09

SUPONA 1.2E+03 O.OE+00 1.2E+03 O.OE+000 O.OE+0O O.OE+00 6.2E-14

COPPER 4.2E+05 O.OE+00 4.2E+05 1.0E-04 O.OE+O0 1.0E-04 O.OE+O0

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

MERCURY 3.3E+03 O.OE+O0 3.3E+03 1.8E'04 O.OE+00 1.8E-04 O.OE+00

ZINC 2.0E+06 O.OE+00 2.OE+06 5.0E-05 O.OE+O0 5.0E-05 O.OE+0O

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

El is equal to or exceeds 1.0E-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.
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SPSA-8b-4

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)

ALDRIN 1.5E+00 2.2E+05 1.5E+00 6.7E+01* 4.5E-04 6.7E+01* 1.OE-07

CARBON TETRACHLORIDE 2.OE+02 O.OE+O0 2.OE+02 O.OE+O0 O.OE+O0 O.OE+O0 2.7E-05

CHLORDANE 2.OE+01 O.OE+O0 2.OE+01 O.DE+O0 O.OE+O0 O.OE+O0 8.6E-08

CHLOROFORM 4.OE+03 O.OE+O0 4.OE+03 O.OE+O0 O.OE+O0 O.OE÷OO 6.¶E-07

CHLOROPHENYLMETHYL SULFONE 1.6E+05 4.2E+06 1.6E+05 2.4E-06 9.6E-08 2.5E-06 O.OE+O0

PPDDE 7.4E+01 1.4E+07 7.4E+01 9.4E-05 4.9E-10 9.4E-05 6.OE-09

PPDDT 7.4E+01 3.1E+07 7.4E+01 3.1E-03 7.4E-09 3.1E-03 O.OE+O0

DIELDRIN 1.6E+OO 1.OE+06 1.6E+00 6.4E+01* 1.2E-03a 6.4E+01* O.OE÷00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+O0 6.6E÷05 O.OE+OO O.OE÷DO O.OE+O0 1.4E-11

ENDRIN 2.5E+03 8.1E+07 2.5E+03 1.3E-05 4.1E-10 1.3E-05 O.OE+OO

ISOORIN 5.8E+02 1.8E+07 5.8E+02 3.8E-04 1.2E-08 3.8E-04 8.6E-09

SUPONA 1.2E+03 O.OE.OO 1.2E+03 O.OE+O0 O.OE+O0 O.OE÷O0 6.2E-14

COPPER 4.2E+05 O.OE+O0 4.2E+05 1.OE04 O.OE+O0 1.OE-04 O.OE+O0

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

MERCURY 3.3E+03 O.OE+O0 3.3E+03 1.BE-04 O.OE+O0 1.8E-04 O.OE+O0

ZINC 2.OE+06 O.OE+OO 2.OE+06 5.0E-05 O.OE+O0 5.OE-05 O.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.

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

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

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

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-Bb-5

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)

ALDRIN 2.1E-01 1.5E+04 2.IE-01 4.8E+02* 6.8E-03 4.8E+02* 1.5E-06

CARBON TETRACHLORIDE 2.7E+01 O.OE+OO 2.7E+01 O.OE+OO O.OE+OO O.OE+OO 4.1E-04

CHLORDANE 2.7E+00 O.OE+OO 2.7EO00 O.OE÷O0 O.OE+O0 O.OE+O0 1.3E-06

CHLOROFORM 5.6E+02 O.OE+O0 5.6E+02 O.OE÷O0 O.OE+O0 O.OE.O0 9.2E-06

CHLOROPHENYLMETHYL SULFONE 7.0E*04 1.7E+06 6.?E+04 5.7E-06 2.4E-07 6.0E-06 O.OE+0O

PPODE 1.OE+01 9.4E+05 1.OE.01 6.8E-04 7.3E-09 6.8E-04 9.1E-08

PPODT 1.OE+01 2.1E÷06 1.0E+01 2.3E-02 1.1E-07 2.3E-02 O.OE+O0

DIELDRIN 2.2E-01 1.OE+06 2.2E-01 4.6E+02* 1.aE-O2a 4.6E÷02" O.OE+O0

DIISOPROPYLMETHYL PHOSPHONATE 2.8E+05 O.OE+00 2.8E+05 O.OE+O O.0E+O0 O.OE.O0 9.1E-11

ENDRIN 1.1E+03 1.3E+07 1.1E+03 3.1E-05 2.6E-09 3.1E-05 O.OE0O

ISWORIN 2.5E+02 2.8E+06 2.5E+02 8.9E-04 7.8E-08 8.9E-04 5.5E-08

SUPONA 5.3E+02 0.OE+00 5.3E+02 O.OE+00 O.OE÷0O O.OE+00 4.OE-13

COPPER 2.5E+05 O.OE+00 2.5E+05 1.7E-04 0.0E+00 1.7E-04 O.OE+00

LEAD 9.2E+03 O.OE+O0 9.2E+03 1.5E-02 O.OE+00 1.5E-02 O.OE+00

MERCURY 2.0E+03 0.OE+00 2.0E+03 3.0E-04 O.OE+O0 3.0E-04 O.OE÷00

ZINC 1.1E+06 O.OE+00 1.1E+06 9.5E-05 O.OE+00 9.5E-05 O.OE+00

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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

*" 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.
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i SPSA-Sb-6

EXPOSURE EVALUATIONS FOR COUMERCIAL UORKERS

DIRECT INDIRECT CLUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALDRIN 1.9E+00 4.OE-01 3.3E-01 5.3E÷01* 2.5E÷02" 3.1E+02* 5.6E-04
CARBON TETRACNLORIDE 2.5E+02 O.OE.OO 2.5E÷02 O.OE+O0 O.OE+O0 O.0E+00 1.5E-D1

CHLORDANE 2.5E+01 O.OE0O 2.5E÷01 O.OE÷O0 O.OE+O0 O.OE+O0 4.8E-04

CHLOROFORM 5.1E+03 O.OE+O0 5.1E+03 O.OE+O0 O.OE+00 O.OE000 3.4E-03

CHLOROPHENYLNETHYL SULFONE 9.IE+04 1.9E+04 1.6E÷04 4.4E-06 2.1E-05 2.5E-05 O.0E+O0
PPDDE 9.3E+01 1.9E+01 1.6E+01 7.4E-05 3.5E-04 4.3E-04 3.4E-05

PPDDT 9.3E+01 1.91E01 1.6E+01 2.5E-03 1.2E-02 1.4E-02 0.OE+00

DIELDRIN 2.OE+00 5.8E+01 1.91E+00 5.0E+01" 1.71E+00* 5.2E.01* O.0E+00

DRISOPROPYLMETHYL PHOSPHONATE 3.7E+05 O.OE+00 3.7E105 O.OE+00 O.OE+00 O.OE+00 2.4E-07

ENDRIN 1.4E+03 2.91E+02 2.4E+02 2.4E-05 1.1E-04 1.4E-04 O.OE+00
ISODRIN 3.2E+02 6.7E+01 5.5E+01 6.9E-04 3.3E-03 4.0E-03 1.4E-04
SUPONA 6.9E+02 O.OE4O0 6.9E+02 C.OE+00 0.0E+00 O.OE+00 1.1E-09

COPPER 1.8E+05 O.OE+00 1.8E+05 2.4E-04 O.OE+00 2.4E-04 O.OE+00
LEAD 6.5E+03 O.OE+00 6.5E+03 2.1E-02 0.OE+00 2.1E-02 O.OE+00
MERCURY 1.4E+03 O.OE+00 1.4E+03 4.2E-04 O.OE+00 4.2E-04 O.OE+00

ZINC 7.8E+05 O.OE+O0 7.8E+05 1.3E-04 0.OE+00 1.3E-04 O.OE+00

*: El is equal to or exceeds 1.OE-01
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SPSA-8b-7

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)

ALDRIN 1.2E-01 3.OE+04 4.OE-01 9.OE-02 8.6E+02 2.5E+02* 1.1E+03* 7.5E-07 1.7E-03

CARBON TETRACHLORIDE 1.5E+01 O.OE+O0 O.OE+O0 1.5E+01 O.OE+O0 O.OE+O0 O.OE÷O0 2.OE-04 4.6E-01

CHLORDANE 1.5E+00 O.OE+O0 O.OE+O0 1.5E+00 O.OE+O0 O.OE+OO O.OE+O0 6.4E-07 1.4E-03

CHLOROFORM 3.1E+02 O.OE+O0 O.OE+O0 3.1E+02 O.OE÷O0 O.OE÷O0 O.OE+O0 4.6E-06 I.OE-02

CHLOROPHENYLNErHYL SULFONE 1.7E+04 5.6E+05 5.7E+04 1.3E+04 2.4E-05 7.7E-06 3.2E-05 O.OE+O0 O.OE+O0

PPDDE 5.7E*00 1.9E+06 1.9E+01 4.4E+00 1.2E-03 3.5E-04 1.6E-03 4.5E-08 1.OE-04

PPDDT 5.7E+00 4.1E÷06 1.9E+01 4.4E+00 4.OE-02 1.2E-02 5.2E-02 O.OE+O0 O.OE+O0

DIELDRIN 1.2E-01 1.1E+04 1.9E+01 I.2E-01 8.2E+02* 5.2E+00* 8.2E+02* O.OE+O0 O.OE+O0

DIISOPROPYLNETHYL PHOSPHONKTE 6.8E+04 O.OE+O0 O.OE+O0 6.8E+04 O.OE+O0 O.OE+O0 O.OE+O0 1.1E-10 2.4E'07

ENDRIN 2.5E+02 1.1E+07 8.6E+02 2.OE+02 1.3E-04 3.8E-05 1.7E-04 O.OE+O0 O.OE+OO

ISOORIN 5.9E+01 2.4E+06 2.0E+02 4.6E+01 3.7E-03 1.1E-03 4.8E-03 6.4E-08 1.4E-04

SUPONA 1.3E+02 O.OE+O0 O.OE+O0 1.3E+02 O.OE+O0 O.OE+O0 O.OE+00 4.7E-13 1.1E-09

COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.7E+04 7.5E-04 O.OE+O0 7.5E-04 O.OE+O0 O.OE+O0

LEAD 2.2E+03 0.OE+O0 O.OE+0O 2.2E+03 6.4E-02 O.OE+O0 6.4E-02 O.OE+O0 O.OE+O0

MERCURY 4.6E+02 O.OE+O0 O.OE+O0 4.6E+02 1.3E-03 O.OE+O0 1.3E'03 O.OE+O0 O.OE+O0

ZINC 1.4E+05 O.OE+OO O.OE+O0 1.4E+05 7.2E-04 O.OE+O0 7.2E-04 O.OE+O0 O.OE+OO

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

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.
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2.28 SITE SPSA-8c: BALANCE OF SPSA-8 (formerly Section 2-Uncontaminated

Area; EBASCO, 1987p/RIC 87127R08)

2.28.1 Site-Specific Considerations

Figure SPSA-8c-1 and Tables SPSA-8c-l and SPSA-8c-2 depict the target

contaminants for Site SPSA-8c. Borings 5, 6, 6B, 8, 9, 15, 16, and 18 through 20

were included in this exposure assessment, consistent with the South Plants SAR.

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

suspected to be present in Site SPSA-8c.

2.28.2 Spatial Distribution of Measured Contaminant Concentrations

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

Site SPSA-8c are shown in Figure SPSA-8c-1. Table SPSA-8c-1 shows that no

target contaminants were found above the reporting level. No data were included

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

below 10 ft is assumed to be negligible (see Volume VI-A). Table SPSA-8c-2

summarizes the maximum concentrations detected in groundwater together with the

well number, location, sampling interval, ano depth to groundwater.

2.28.3 Site Exposure Summary

Tables SPSA-8c-3 through SPSA-8c-7 present Draft PPLVs and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-8c is greater than

10 ft, the enclosed space vapor inhalation SPPPLV is included in the calculation of

the cumulative quantity.

No soil contaminants are shown on Table SPSA-8c-1, therefore, no COCs were

identified for this site. Site SPSA-8c is designated as a Priority 2 site.
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No groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by VEI values less than 1.
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TABLE SPSA-8c-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-8c

AVERAGE SITE DEPTH TO GROUNDWATER: 18 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

ALDRIN 0.11 02037 12/14/88

CARBON TETRACHLORIDE 1.4 02037 12/14/88

CHLOROFORM 3.7 02037 12/14/88

CHLORDANE 2.1 02037 12/14/88

DIISOPROPYLMETHYL PHOSPHONATE 0.56 02037 12/14/88

DIELDRIN 5.3 02037 12/2/87

ISODRIN 0.24 02037 12/14/88

PPDDE 0.072 02037 12/14/88

SUPONA 1.6 02037 12/14/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990

2-300



SPSA-8c-3

EXPOSURE EVALUATIONS FORt REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMUtLATIVE VEI
CONTA14INANT PPLV PPLV PPLV El El El OFN

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

ALDRIN 1.5E+00 O.OE+OO 1..5E+00 O.0E+00 O.OE+OO O.OE4'OO 1.2E-06
CARBON TETRACHLORIDE 2.OE+02 O.OE+OO 2.0E+02 O.OE+00 O.OE+OO O.OE+OO 3.2E-04
CHLOROFORM 4.OE+03 O.OE+OO 4-0E+03 O.OE+OO O.OE+OO O.OE+00 7.3E-06
CHLORDANE 2.DE+O1 O.OE+OO 2.OE+O1 O.0E+00 O.OE+OO O.OE+OO 1.OE-06
DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 D.OE+OO 6.6E+05 O.OE+00 O.OE+OO O.OE.OO 1.7E-10
DIELDRIN 1.6E+00 O.OE+OO 1.6E+00 O.OE.OO O.OE.OC O.OE.OO 1.6E-06
ISODRIN 5.8E+02 O.OE+OO 5.BE+02 O.OE.OO O.OE+OO O.OE+OO 1.1E-07

PPDDE 7.4.E+01 O.OE+O0 7.4E+01 O.OE.OO O.OE+OO O.OE+OO 7.3E-08
SUPONA 1.2E+03 O.DE+OO 1.2E+03 O.OE+OO O.OE+OO O.OE.0O 7.6E-13
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SPSA - c -4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

ADIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 O.OE+00 1.5E+00 O.OE+OO O.QE+OO O.OE+OO 1.2E-06

CARBON TETRACHLORIDE 2.OE402 O.OE.OO 2.0E+02 O.OE+OO 0.OE+OO O.OE.OO 3.2E-04

CHLOROFORM 4.OE+03 O.OE.OD 4.OE+03 O.OE+OO O.OE.OO O.OE+OO 7.3E-06

CHIORDANE 2.OE+O1 D.OE+OC 2.OE.O1 O.OE.O0O .OE.OO O.OE+00 1.OE-06

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+OD 6.6E+05 D.DE+O0O .OE+OO O.OE+0O 1.7E-10

DIELDRIN 1.6E+00 O.OE+OO 1.6E+00 O.OE+OO O.OE+OO O.OE+OO 1.6E-06

ISCORIN 5.8E+02 O.OE+OO 5.8E+02 O.OE+OO O.OE+OO O.OE+OO 1.1E-O7

PPDDE 7.4E+01 O.OE+OO 7.4E+01 0.OE.OO Q.DE+OO O.OE.OO 7.3E-08

SUPONA 1.2E+03 O.OE.OO 1.2E+03 O.OE+OO O.OE+OO O.OE+OO 7.6E-13
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SPSA-8c-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT _CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN

(Wg/kq) (nw/kg) (5w/kg)

ALDRIN 2.1E-O¶ O.OE+0O 2.lE-Oi O.OE+OO O.OE+OO O.OE+OO 1.BE-05
CARBON TETRACHLORIDE 2.7E+01 C.OE+OO 2.71E+01 O.OE+OO O.OE+00 O.OE+0O 4.BE-03
CHLOROFORM 5.6E+02 O.OE+OO 5.6E+02 O.OE.OO O.OE+OO O.OE+OO 1.1E-04
CHLORDANE 2.7E+00O .OE+OO 2.7E+00 O.OE+OO O.OE.OO O.OE+OD 1.6E-05

DIISOPROPYLMETHYL PHOSPIIONATE 2.8E+05 G.OE.OO 2.8E.05 O.OE.OO O.OE.OO O.OE.OO i.¶E-09
DIELDRIN 2.2E-01 O.OE+OO 2.2E-01 O.OE+OD O.OE+00 O.OE+OO 2.4E-05

ISODRIN 2.5E+02 O.OE.OO 2.5E+02 O.OE+OO O.OE+OD O.OE+OO 6.BE-07
PPODE 1.OE+O1 O.OE+OO 1.OE+01 O.OE.OO O.OE.OO O.OE+OD 1.1E-06

SUPONA 5.3E+02 O.OE.OO 5.3E+02 O.OE+0O O.0E4'OO O.OE+OO 4.9E-12
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SPSA-Bc-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT _CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC

Cwo/kg) Cue/kg) MAOkg

ALDRIN 1.9E400 0.0E+00 1.9E+00 0.01.00 0.01.00 0.01+00 5.5E-04
CARBON TETRACHLORIDE 2.5E+02 0.OE.00 2.5E+02 0.01.00 0.01.00 O.OE.OO 1.5E-01
CHLOROFORM 5.11+03 0.01+00 5.1E+03 0.01.00 0.01.00 0.01+00 3.4E-03

CHLORDANE 2.5E+01 0.01+00 2.5E+01 0.01.00 0.01.00 0.01.00 4.8E-04

DIISOPROPYLMETNYL PHOSPHONATE 3.7E+05 0.01+00 3.7E+05 0.01.00 0.01.00 0.01.00 2.4E-07

DIELDRIN 2.OE+00 0.OE.OO 2.01.00 0.0E+00 0.01.00 0.01.00 7.4E-04

ISODRIN 3.21.02 0.OE.00 3.2E+02 0.01.00 0.01.00 0.01.00 1.5E-04
PPD0E 9.3E+01 0OE.0E0 9.3E+01 0.01+00 O.OE.O0 0.01+00 3.4E-05

SUPONA 6.9E+02 O.OE+00 6.9E+02 0.01+00 0.01+00 O.OE+0O 1.11-09
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SPSA-8c- 7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CLINULATIVE DIRECT INDIRECI CUM[ULAT IVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

ALDRIN 1.2E-01 O.OE+OO O.OE+OO 1.2E-01 O.OE+OO O.OE+OD O.OE.OO 8.9E-06 1.7E-03

CARBON TETRACHLORIDE 1.5E+01 O.OE+OO O.OE.OO 1.5E+01 O.OiE'OO O.OE+OO O.OE.OO 2.4E-03 4.5E-01

CHLOROFORM 3.1E+02 O.OE.OO O.OE+OO 3.lE.02 O.OE+OO O.OE+OO O.OE+0O 5.5E-05 1.OE-02

CHLORDANE 1.5E+00 O.OE.OO C.OE.OO 1.5E+00 O.OE+OO O.OE.OO O.OE+OO 7.SE-06 1.4E-03

DIISOPROPYLMETHYL PHOSPHONAYE 6.8E+04 O.OE+OO O.OE+OO 6.8E+04 O.OE+OO O.OE+OO O.OE+OO 1.3t-09 2.4E-07

DIELDRINd 1.2E-01 O.OE+DO O.OE.OO 1.2E-01 O.OE+OO O.OE.OO 0.0E+00 1.2E-05 2.2E-03

ISOORIN 5.9E+01 O.OE.OO O.OE+OO 5.9E+01 0.OE+0O 0.OE.00 O.OE.OO 7.9E-07 1.5E-04.

PPDDE 5.7E+00 O.OE+OO O.OE+OO 5.7E+OO O.OE.OO O.OE.O0 0.01.00 5.4E-07 ¶.OE-04

SUPONA 1.3E+02 O.OE.OO O.OE+OO 1.3E+02 O.OE+OO 0.01.00 O.OE.OO 5.7E-12 1.1E-09

2-305



2.29 SITE SPSA-9a: DRAINAGE DITCH (formerly Site 1-1: Drainage Ditches;
EBASCO, 1987b/RIC 87196R01 and EBASCO, 1988e/RIC 87196R01A; Process
Water System; EBASCO, 1988w/RIC 88256R04)

2.29.1 Site-Specific Considerations

Figure SPSA-9a-1 and Tables SPSA-9a-1 and SPSA-9a-2 depict the target contaminants for

Site SPSA-9a. Borings 9, 19, and 20 from Site 1-1 and Boring 4 from Process Water

System were included in this exposure assessment, consistent with the South Plants SAR.

The historical search conducted under the contaminant assessment revealed that this site

was a drainage ditch used to carry surface runoff and process water from the South Plants

complex (EBASCO, 1987b/RIC 87196R01). Therefore, many of the chemicals from the

RMA target contaminant list were suspected to be present in Site SPSA-9a.

2.29.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-9a are shown in Figure SPSA-9a-1. Table SPSA-9a-l summarizes the maximum

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

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

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

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

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

SPSA-9a-2 summarizes the maximum concentrations detected in groundwater together with

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

2.29.3 Site Exposure Summary

Tables SPSA-9a-3 through SPSA-9a-7 present Draft PPLVs, EIs, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-9a is greater than 10 ft, the

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

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

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

Dieldrin Direct Direct Direct Direct Dir/Ind
Aldrin .... Direct Indirect Dir/lnd
Chlordane .... Direct -- Dir/Ind
PPDDE .... Direct Indirect Dir/lnd
PPDDT .... Direct -- Direct

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

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

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

Site SPSA-9a is designated as a Priority I site, based on the most sensitive exposed

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Carbon tetrachloride (enclosed)

"* Trichloroethylene (enclosed)
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TABLE SPSA-9a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-9a

AVERAGE SITE DEPTH TO GROUNDWATER: 20 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CARBON TETRACHLORIDE 29 01055 12/21/88

CHLOROFORM 62 01055 12/21/88

DIBROMOCHLOROPROPANE 0.73 01055 12/21/88

DIISOPROPYLMETHYL PHOSPHONATE 0.84 01055 12/21/88

DIMETHYLMETHYL PHOSPHONATE 1.0 01055 12/21/88

SUPONA 1.1 01055 12/21/88

TRICHLOROETHYLENE 84 01055 12/21/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-9a-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CtUMULATIVE VEI

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

ALDRIN 1.5E+00 2.2E+05 1.5E+O0 4.3E-02 2.9E-07 4.3E-02 O.OE+O0

BENZENE 8.6E÷02 2.7E÷04 8.4E+02 1.7E-04 5.6E-06 1.8E-04 O.OE÷OO

CARBON TETRACHLORIDE 2.OE+02 O.OE+OO 2.OE+02 O.OE+D0 O.OE+O0 O.OE+O0 5.8E-04

CHLORDANE 2.OE+01 2.4E+07 2.OE+01 3.7E-02 3.1E-08 3.?E-02 O.OE÷OO

CHLOROFORM 4.OE÷03 O.OE+OO 4.OE+03 O.OE+O0 O.OE+O0 O.OE+OO 1.1E-05

PPDDE 7.4E+01 1.3E+07 7.4E+01 9.OE-02 4.9E-07 9.OE-02 O.OE+O0

PPDOT 7.4E+01 2.8E+07 7.4E+01 1.5E-02 3.9E-08 1.5E-02 O.OE+O0

DIBROMOCHLOROPROPANE 1.8E+01 O.OE+O0 1.8E+01 O.OE+O0 O.OE+O0 O.OE÷O0 1.8E-06

DIELDIIN 1.6E+00 1.OE.06 1.6E+00 3.2E+00* 5.OE-05a 3.2E+O0* O.OE+O0

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+O0 6.6E+05 O.OE+O0 O.OE+O0 O.OE+OO 2.2E-11

DIMETHYMETHYL PHOSPHONATE 1.5E+05 O.OE+O0 1.SE÷05 O.OE+O0 O.OE+O0 O.OE+O0 O.OE+OO

ENDRIN 2.5E+03 8.2E+07 2.5E+03 1.3E-04 3.9E-09 1.3E-04 O.OE.OO

ISODRIN 5.8E+02 1.5E+07 5.8E+02 3.3E-05 1.2E-09 3.3E-05 O.OE+O0

SUPONA 1.2E+03 O.OE+O0 1.2E+03 O.OE+O0 O.OE+O0 O.OE+O0 4.4E-14

TRICHLOROETHYLENE 2.3E+03 O.OE+OO 2.3E+03 O.OE+DO O.OE÷O0 O.OE+O0 8.5E-05

MERCURY 3.3E+03 O.OE+OO 3.3E+03 7.OE-05 O.OE+O0 7.OE-05 O.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.

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

- 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.
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SPSA-9a-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT _CUMULATIVE VEI

CONTAMINWANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 2.2E+05 1.5E+00 4.3E-02 2.9E-07 4.3E-02 0.OE.OO

BENZENE 8.6E+02 2.7E.04 8.4E+02 1.7'E-04 5.6E-06 1.8E-04 O.0E.00

CARBON TETRACHLORIDE 2.OE.02 O.OE.0O 2.OE.02 O.OE.OO 0.08.00 O.OE.0O 5.88-04

CHLORDANE 2.08+01 2.4E+07 2.OE.O1 3.7E-02 3.1-08 3.7E-02 0.OE.OO

CHLOROFORM 4.08+03 0.0E+00 4.08+03 0.08.00 0.08.00 0.08+00 1.18-05
PPODE 7.4E+01 1.3E+07 7.4E+01 9.08-02 4.9E-07 9.OE*02 0.08.00

PPODT 7.4E+01 2.88+07 7.4E8.01 i.5E-O2 3.9E-08 1.5E-02 0.08.00

DIBROP40CHLOROPROPANE 1.8E+01 0.08.00 1.88.01 0.08.00 0.OE00 O0.08.00 1.8E-06

DIELORIN 1.6E+00 1.08+06 1.6E+00 3.28,00* 5.08-O5a 3.2E+00* 0.OE--00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 O.OE+00 6.6E.05 0.08.00 0.080-00 0.08.00 2.2E-11

DIMETNYMETHYI. PHOSPHONATE 1.58+05 0.08.00 1.5E+05 0.08.00 0.08.00 O.OE.0O 0.08.00

ENDRIN 2.5E.03 8.2E+07 2.5E+03 1.3E-04 3.9E-09 1.3E-04 0.OE+OO

ISODRIN 5.8E+02 1.5E+07 5.8E+02 3.3E-05 1.2E-09 3.3E-05 O.OE.OO

SUPONA 1.2E+03 0.08.00 1.2E+03 0.0E+00 0.08.00 0.08.00 4.4E-14

TRICHLOROETHYLENE 2.3E+03 0.OE+OO 2.3E+03 O.OE00 O0.08.00 0.OE.0O 8.5E-05

MERCURY 3.3E.03 O.OE.00 3.38+03 7.OE-05 0.OE+0O 7.OE-05 0.0E.00

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.

The SPPPLV has therefore been set to 1.008+06 mg/kg (See volume VI-A).

: El is equal to or exceeds 1.08-01

If the PPLV value indicated is greater than 1.008+06 the calculations imrply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-9a-5f 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)

ALDRIN 2.1E-01 1.5E+04 2.1E-01 3.1E-01* 4.4E-06 3.IE-01* 0.01.00

BENZENE 1.2E+02 4.11+03 1.2E+02 1.3E-03 3.6E-05 i.3E-03 0.01+00

CARBON TETRACHLORIDE 2.7E+01 0.01.00 2.71+01 0.O1E+00 O.OE+00O0.OE+OO 8.8E-03

CHLORDANE 2.7E+00 1.6E+06 2.?E+00 2.7E-01* 4.6E-07 2.7E-01* 0.01+00

CHLOROFORM 5.6E+02 0.OE+O 5.6E+02 0.OE+00 0.OE+00 0.01+00 1.6E-04

PPDDE 1.OE+01 8.8E+05 1.OE+01 6.5E-01* 7.5E-06 6.5E-01* 0.OE+OO

PPDOT 1.01+01 1.9E+06 1.01+01 1.1E-01* 5.9E-07 1.11-01* 0.01+00

DIBROMOCHLOROPROPANE 2.5E+00 0.01+00 2.5E+00 0.01+00 0.OE+00 O.OE+O0 2.61-05

DIELDRIN 2.2E-01 1.OE+06 2.2E-01 2.31+01* 7.5E-04a 2.31+01* O.OE+00

DIISOPROPYLMETHYL PHOSPHONATE 2.81+05 0.OE+0O 2.81+05 O.OE+O0 0.OE+00 0.01+00 1.4E-10

DIME1'HYMETHYL PHfOSPHONATE 6.3E+04 0.OE+O0 6.3E+04 0.OE.O .O+0 0.OE*0O O.OE.0 .0+00

ENDRIN 1.11+03 1.3E+07 1.11+03 3.01-04 2.5E-08 3.01-04 0.0E+00

ISODRINd 2.5E+02 2.4E+06 2.5E+02 7.7E-05 7.9E-09 7.7E-05 0.01+00

SUPONA 5.3E+02 O.OE+00 5.3E+02 0.01+00 0.OE+O0 0.01+00 2.81-13

TRICHLOROETHYLENE 3.2E+02 0.01+00 3.2E+02 0.10 O.OE+0O OE00 .OE+0O 1.3E-03

MERCURY 2.01+03 0.01+00 2.01+03 1.21-04 0.01.00 1.21-04 0.01+00

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.

The SPPPLV has therefore been set to 1.001+06 mg/kg (See volume VI-A).

El1 is equat to or exceeds 1.01-01

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

does not pose uniacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-9a-6

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)

ALDRIN 1.9E+00 4.01-01 3.3E-01 3.4E-02 1.6E-01* 2.OE-O1* 0.01.00

BENZENE 1.11.03 2.3E+02 1.9E+02 1.4E-04 6.61-04 8.01-04 O.OE+OO
CARBON TETRACHLORIDE 2.5E+02 O.OE+OO 2.5E*02 0.01.00 0.01.00 0.01.00 2.4E+00

CHLORDANE 2.5E.01 1.4E.04 2.5E+01 3.01-02 5.4E-05 3.OE-02 0.01+00

CHLOROFORM 5.1E.03 O.OE.OO 5.11.03 0.01+00 O0.OE+00 0.01.00 4.3E-02

PPODE 9.3E.01 1.9E+01 1.6E+01 7.11-02 3.4E-01* 4.1E-01* 0.01.00

PP0OT 9.3E+01 1.9E+01 1.6E+01 1.2E-02 5.7E-02 6.81-02 0.01+00
DIBUOMOCHLOROPROPAVE 2.3E+01 O.OE+00 2.3E.01 0.0E.0O O.OE.O 0.01.00 7.11-03

DIELORIN 2.01.00 1.01+06 1.9E+00 2.5E,00* 8.7E-02a 2.61.00* 0.01+00

DIISOPROPYLMETHYL PHOSPHONATE 3.7E.05 0.01.00 3.7E.05 0.01.00 0.01.00 0.01+00 2.7E-07

DIMETNYMETHYL PHOSPHONATE 8.2E.04 0.OE.OO 8.2E+04. 0.01.00 0.01.00 O.OE.0O 0.01+00

ENDRIN 1.4E+03 2.9E+02 2.4E+02 2.3E-04 1.1E-03 1.3E-03 0.01.00

ISODRIN 3.2E.02 6.7E+01 5.5E+01 5.9E-05 2.8E-04 3.4E-04 0.01+00

SUPONA 6.9E.02 0.OE+00 6.9E+02 O.OE.00 0.01.00 0.01.00 5.4E-10

TRICHLOROETHYLENE 2.9E+03 0.OE+00 2.9E+03 0.01.00 0.01+00 0.01+00 3.4E-01

MERCURY 1.4E+03 0.01.00 1.4E+03 1.7E-04 O.OE.0O 1.71-04 0.01.00

a: This contaminant saturates the soit gas and produces a vapor fiux w1,ich is beiow one-tenth of

the criticat fLux. The SPPPLV for this contaminer- is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.001+06 mg/k6 kSee voLune VI-A).

*: El is equal to or exceeds 1.01-01
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SPSA-9a-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 2.9E+04 4.OE-O1 9.OE-02 5.6E-O1* 1.6E-01* 7.2E-01* O.OE.0O O.OE+OO

BENZENE 6.7E+01 3.6E+03 2.3E+02 5.1E.C01 2.2E-03 7.OE-04 2.9E-03 O.OE+OO C.OE+OO
CARBON TETRACHLORIDE 1.5E+01 O.OE.OO O.OE+OO 1.5E+01 O.OE+0O O.DE+OO O.OE+OO 4.4E-03 7.1E+00

CHLORDANE 1.5E+00 3.2E+06 5.2E+00 1.2E+00 4.8E-Cl1* 1.4E-Cl1* 6.2E-01* O.OE.O0O .OE.OD

CHLOROFORM 3.1E+02 O.OE+OO O.OEe'OO 3.¶E'02 O.OE+OO O.OE+OO O.OE"OO S.0E-05 1.3E-01

PPDDE 5.7E4'00 1.8Ea06 1.9E+01 4.4E*OO 1.2E+00* 3.4E-01* 1.5E+00O O.OE.OO O.OE+OO

PPDDT 5.7'E.OO 3.8E+06 1.9E+01 4.4E+00 1.9E-O1* 5.7E-OZ 2.5E-01* O.OE+OO O.OE+OQ

DIBROMOCHLOROPROPANE 1.4E+00 O.OE+OO O.OE+OO 1.4E+00 O.OE+OO O.OEe'OO C.OE+OO 1.3E-05 2.IE-02

DIELDRIN 1.2E-01 1.3E+04 1.9E+01 1.2E-01 4.1E+01* 2.6E-01* 4.1E+01* O.OE+OO O.OE.OO

DIISOPROPYLMETHYL PHOSPHONdATE 6.8E+04 O.OE+OO O.OE+OO 6.8E+04 O.OE+OC O.OE+OO O.OE+OO 1.7E-10 2.7E-07

DIMETIIYMETNYL PIIOSPHONATE 1.5E+04 O.OE+OO 0.OE+OO 1.15E+04 O.OE.OC) O.OE+OO O.OE*OO O.OE.OO O.OE+OO

ENDRIN 2.5E+02 1.IE.07 8.6E+02 2.OE.02 1.3E-03 3.7E-04 1.6E-03 O.OE+OO O.OE+OO

ISOORIN 5.9E+01 2.1E.06 2.OE+02 4.6E+01 3.2E-04 9.4E-05 4.2E-04 O.OE+OO O.OE.OO

SUPONA 1.3E+02 O.OE"OO 0O.E.OO 1.3E+02 O.OE.OO O.OE+OO O.OE+OO 3.3E-13 5.4E-10

TRICHLOROETNYLENE 1.8E+02 O.OE.OO O.OE.OO 1.8E+02 O.OE+OO O.OE+0O O.OE+OO 6.4E-04 1.OE+OO

MERCURY 4.6E+02 O.OE+OO O.OE+OO 4.6E+02 5.OE-04 O.OE.OO 5.OE-Ot. O.OE+OO O.OE+OD

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

IT the PPLV value indicated is greater than 1.COE+06 the calculations imlrpy that the contaminant does not pose uniacceptable

chronic exposure through the exposure pathway considered, even in its pure form.

2-3 15



2.30 SITE SPSA-9b: BALANCE OF SPSA-9 (formerly Section 1-Uncontaminated
Area; EBASCO, 1987o/RIC 87127R06; Section 1-Nonsource Area;-EBASCO,
1988x/RIC 87127R06A)

2.30.1 Site-Specific Considerations

Figure SPSA-9b-1 and Tables SPSA-9b-1 and SPSA-9b-2 depict the target contaminants for

Site SPSA-9b. Borings 6, 12, 14, and 59 through 61 were included in this exposure

assessment, consistent with the South Plants SAR. The historical search conducted under

the contaminant assessment revealed that this site had been used to store decontaminated

ton containers that may have previously contained mustard or lewisite (EBASCO,

1987o/RIC 87127R06); however, neither of these chemicals were detected in the soil during

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

the RMA target contaminant list were suspected to be present in Site SPSA-9b (EBASCO,

1987o/RIC 87127R06).

2.30.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-9b are shown in Figure SPSA-9b-1. Table SPSA-9b-1 summarizes the maximum

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

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and

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

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

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

this location. Table SPSA-9b-2 summarizes the maximum concentrations detected in

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

groundwater.

2.30.3 Site Exposure Summary

Tables SPSA-9b-3 through SPSA-9b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-9b is greater than 10 ft, the

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

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

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

None

The results of the soil exposure summary indicate that there are no COCs. Site SPSA-9b

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

(i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"• Carbon tetrachloride (enclosed)

"* Trichloroethylene (enclosed)
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F
TABLE SPSA-9b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-9b

AVERAGE SITE DEPTH TO GROUNDWATER: 20 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CARBON TETRACHLORIDE 29 01055 12/21/88

CHLOROFORM 62 01055 12/21/88

DIBROMOCHLOROPROPANE 0.73 01055 12/21/88

DIISOPROPYLMETHYL PHOSPHONATE 0.84 01055 12/21/88

DIELDRIN 0.076 01017 01/28/88

DIMETHYLMETHYL PHOSPHONATE 1.0 01055 12/21/88

ENDRIN 0.041 01017 01/28/88

ISODRIN 0.062 01017 01/28/88

PPDDE 0.059 01017 01/28/88

PPDDT 0.054 01017 01/28/88

SUPONA 1.1 01055 12/21/88

TRICHLOROETHYLENE 84 01055 12/21/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA-9b-3

EXPOSURE EVALUATIONS FOR REGULATED VIS[TORS

DIRECT INDIRECT CUKULA7IVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El Of'N

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

CARBON TETRACHLORIDE 2.01.02 O.OE.OO 2.01.02 O.OE+OO O.OE.OO 0.0E+00 5.2E-03

CNLOROFOR14 4.OE+03 O.OE.OO 4.01.03 O.OE.O0 O.OE.OO O.OE.OO 9.6E-05

PPD0E 7.4E+01 0.01.00 7.4E+01 O.OE*O0 0.OE+0O O.OEDO0 4.71E-08

PPDDT 7.4E+01 0.0E+00 7.41.01 0.01.00 0.01.00 0.01.00 3.11-07

DIBROMOCKLOROPROPANE 1.8E+01 O.0E.0O 1.8E.01 O.OE+O0 O.OE.OO O.01.O', 1.6E-05

DIELDRIN 1.6E+00 0.01.00 1.6E+00 0.01.00 O.OE.O0 0.OE.O0 1.81-08

DIISOPROPYLNETHYL PIIOSPHONATE 6.6E+05 0.01.00 6.6E.05 0.01.00 0.01.00 0.01+00 2.01-10

DIMETHYN1THYL PHOSPHONATE 1.5E+05 0.01.00 1.51.05 0.OE.O0O0.01.00 0.01.00 0.01.00

ENDRIN 2.51.03 0.01.00 2.5E+03 0.01.00 0.01+00 O.OE+OO 2.3E-11

ISODRIIJ 5.8E.02 0.01.00 5.81.02 0.01.00 0.01.00 O.OE+00 2.1E-08

SUPONA 1.2E+03 O.OE+00 1.2E*.O3 0.01.00 O.OE.ODO0.OE+O0 3.9E-13

TRICHLOROErHYLENE 2.3E+03 0.01.00 2.3E+03 0.01.00 0.01.00 0.01.00 7.6E-04

LEAD 1.5E.04 0.OE.0O 1.5E+04. 4.8E-03 O.0E.O0 4.8E-03 0.01.00

ZINC 2.01.06 0.01.00 2.OE.06 4.7E-05 0.OE.00 4.7E-05 O.OE.OO

If the PPLV vatue indicated is greater than 1.001+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-9b-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CU14ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

CARBON TETRACHLORIDE 2.OE+02 C.OE+OO 2.OE+02 O.OE+OO O.OE*OO O.0E.00 5.2E-03

CHLOROFORM 4.OE+03 C.OE+OO 4.OE+03 O.OE.OO O.0E+00 O.OE+OO 9.6E-05

PPDDE 7.4E+01 O.OE+OO 7.4E+01 O.0E+00 O.OE+DO O.OE+OO 4.TE-08

PPDD7 7.4E+01 O.OE+OO 7.4E+01 O.OE+OO O.DE+00 O.OE+OC 3.1E-07

DIBROMOCHLOROPROPANE 1.BE+O¶ D.OE+OO 1.8E+01 O.OE'-OO O.OE+0O O.OE+OO 1.6E-05

DIELDRIN 1.6E+00O .OE+OO 1.6E+00 O.OE+OO O.OE+OO O.OE+OO 1.BE-08

DIISOPROPYLMETIIYL PHOSPHOJATE 6.6E+05 0.OE+OO 6.6E+05 O.OE.OO O.OE.OO O.OE.OO 2.OE-1O

DINETHYNETHYL PHOSPHONATE 1.5E+05 O.OE+OO i.5E*O5 O.OE.OO O.OE.OO O.OE+OO O.OE+OO

ENDRIN 2.5E+03 O.OE+OO 2.5E+03 O.0E.00 O.OE+OC O.OE.OO 2.3E-11

ISODRIN 5.$E+02 O.OE+OO 5.8E.02 O.OE+OO O.OE+OO O.OE+OO 2.1E-08

SUPONA 1.2E+03 0.OE+OO 1.2E+03 O.OE+OO O.OE.OD O.OE+OO 3.9E-13

TRICHLOROETHYLENE 2.3E+03 O.OE+0O 2.3E+03 O.OE.OO O.OE.OO O.OEe-OO 7.6E-04

LEAD 1.5E+0.4 O.OE+OO 1.5E+04 4.8E-03 O.OE.OO 4.8E-03 O.OE.OO

ZINC 2.OE+06 O.DE+OO 2.OE+06 4.7E-05 O.OE.OO 4.7E-05 O.OE.OO

If the PrDLV vaLue indicated is greater than 1.OOE.06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-9b-S
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMhULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV EI El El OPN

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

CARRON TETRACHLORIDE 2.7E+01 0.OE+OO 2.7E+01 0.80 O.OE+OO O.OE+0 .OOO 7.9E-02

CHLOROFORM 5.6E+02 0.OE+OO 5.6E+02 0.08+00 O.OE+O0O0.08.00 1.4E-03

PPDDE 1.08.01 0.08.00 1.08+01 0.08.00 O.OE+O O.OE+O0 7.08-07

PPDDT 1.08.01 0.OE+O0 1.OE+O1 0.08+00 O.OE00 O0.08.00 4.7E-06

DIBROMOCHLOROPROPANE 2.58.00 O.OE.00 2.5E+00 O.OE+00 0.OE.0O 0.OE.OO 2.4E-04

DIELDRIN 2.2E-01 0.08.00 2.2E-01 0.08.00 0.08+00 0.OE.O0 2.7E-07

DIISOPROPYLMETHYL PHOSPHONATE 2.88.05 O.OE.OO 2.BE+05 0.OE+00 O.OE+00 O.OE+OO 1.3E-09

DIMETHYMETNYL PHOSPHONATE 6.3E+04 0.08+00 6.3E+04 0.08.00 0.08.00 0.08+00 0.08.00

ENDRIN 1.1E+03 0.08400 1.1E+03 0.08+00 0.OE.00 0.08.00 1.5E-10

ISODRIN 2.5E.02 0.08+00 2.5E.02 0.08+00 0.08.00 0.08.00 1.4E-07

SUPONA 5.3E+02 0OE.0E0 5.3E+02 0.OE.0O 0.08+0O0O.OE+0O 2.5E-12

TRICHLOROETHYLENE 3.2E+02 0.08.00 3.2E+02 0.OE.O0 0.08.00 0.08+00 1.18-02

LEAD 9.2E.03 O.OE.OO 9.2E.03 8.1-03 O.OE.OO 8.18-03 0.08+00

ZINC 1.1E.06 0.08+00 1.1E+06 8.9E-05 0.08+00 8.9E-05 0.08.00

If the PPLV value indicated is greater than 1.008+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-9b-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORK~ERS

DIRECT INDIRECT CUMULJATIVE DIRECT 1WO1RECT -CUMULATIVE VEI

CONIA141WANI PPLV PPLV PPLV El El El ENC

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

CARBON TETRACHLORIDE 2.5E+02 O.OE+OO 2.5E+O2 O.OE+OO C.OE+OO O.OE'-OO 2.4E+00

CIALOROFORN S.IE+03 O.OE.OO 5.IE+03 D.0E4-OO O.OE+OO O.OE+OO 4.3E-02

PPDOE 9.3E+01 O.OE+OO 9.3E+01 O.OE.OO O.OE+OO O.OE.OO 2.IE-0S

PPDDT 9.3E+01 O.OE400 9.3E+01 O.OE+OO O.OE+OO O.OE+00 1.0-04

OIBROMOCI4LOROPROPAWE 2.3E+01 O.OE+OO 2.3E+01 O.OE*OO O.OE+00 O.OE.OO 7.1E-03

DIELDRIN 2.OE.OO O.OE+OO 2.OE+OO 0.OE.OO O.OE+00 0.OE.0O 8.2E-06

DIISOPROPYLP4ErHYL PHOSPHONATE 3.7E+05 O.OE+OO 3.7E+05 O.OE.OO O.OE.O0 O.OE+OO 2.7E-07

D1I4ETWYMETHYL PHOSPHONATE 8.2E+04 O.OE+OO 8.2E+04 O.OE+00 0.OE+0O O.OE+OO O.OE+00

E.NDRIN 1.4E.03 O.OE+OO 1.4E+03 O.OE+OO0 OOEOO 0O.OE+OO 3.2E-08

12OORIN 3.2E*O2 O.OE.oo 3.2E+02 D.OE+0 D.OE.0O O.OE+00 2.9E-05

SUPONA 6.9E+02 O.OE+OO 6.9E+02 O.OE+OO 0.OE+00O .OE+0O 5.4E-10

TRICHIOROETHYLENE 2.9E+03 O.OE400 2.9E+03 0.OE+00 O.OE+0O O.OE+OO 3.4E-01

LEAD 6.5E+03 O.OE+OO 6.5E+03 1.1E-02 O.OE+OO 1.IE-02 O.OEeOO

ZINC 7.8E*05 O.OE+OO 7-8F+05 1.2E-04 O.DE.OO 1.2E-04 O.OE+OO
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SPSA-9b-7

EXPOSURE EVALUATION4S FOR ZINDUSTRIAL WJORKERS

DIRECT INDIRECT CLIMULAT IVE DIRECT INDIRECT CUWJLATIVE VEI

CONTAM19ANT PPLV OSVI ESVI PPLV El El El OPN INC

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

CARBON TETRACHLORIDE 1.SE401 0.01400 0.01.00 l.SE+01 0.01.00 0.01.00 0.01E+00 3.9E-02 7.11.00
CHLOROFORM 3.11.02 0.01.00 0.014-00 3.lE+02 0.014-00 0.01.00 0.01.00 7.2E-04 1.3E-01
PPOOE S.71.00 0.OE+OO 0.01*00 5.71.00 0.OE+OO O.OE.00 0.01.00 3.51-07 6.4E-05
PP0OT 5.71400 0.01.00 0.OEi'00 5.7E.00 0.01.00 0.01.00 0.01+00 2.3E-06 4.2E-04
DIBROMOCIILOROPROPANE 1.4E+00 0.0E+00 0.01.00 1.4E.00 0.01.00 0.01.00 0.01.00 1.2E-04 2.11-02
DIELDRIN 1.21-01 0.01.00 0.01.00 1.2E-01 0.01.00 0.01.00 0.3E.00 1.41-07 2.51-05
DIISOPPOPYL14ETHYL PHOSPIIONAYE 6.81.04 0.01.00 0.01.00 6.81.04 0.OE.00 0.OE.00 0.01+00 1.51-09 2.?1-07
DIMETHYMETRYL PNOSPHONdATE 1.5E.04 0.01.00 0014'00 1.5E.04 0.01.00 0.OE*00 0.01.00 0.01.00 0.01.00
ENDRIN 2.51.02 0.01.00 0.01.00 2.5E.02 0.01.00 0.OE+00 0.01.00 1.8E-10 3.2E-08
ISOORIN 5.9E.01 0.01+00 0.01.00 5.9E+01 0.01+00 0.01.00 0.01.00 1.6E-07 2.9E-05
SUPONA 1.31.02 0.01.00 0.01.00 1.3E.02 0.01.00 0.01.00 0.01.00 3.0E-12 5.41-10
TRICHLOROETHYLENE 1.81.02 0.01.00 0.01.00 1.8E.02 0.01.00 0.01.00 0.01.00 5.7E-03 1.01.00

LEAD 2.21403 0.01.00 0.OE+00 2.21.03 3.4E-02 0.01.00 3.41-02 0.01.00 0.01.00
ZINC 1.41+05 0.01+00 0.01.00 1.4E.05 6.7E-04 0.01.00 6.71-04 0.OE.00 0.01.00
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2.31 SITE SPSA-10: CHEMICAL SEWER SYSTEM (formerly Chemical Sewer-North
Plants and South Plants; EBASCO, 1988t/RIC 88286R08)

2.31.1 Site-Specific Considerations

Figure SPSA-10-1 and Table SPSA-10-1 depict the target contaminants for Site SPSA-10.

Borings W21, W25, W27, 4-3, 6-1; 1 through 11 from Trench CSO; 1 through 8 from

Trench CS02; 1 through 8 from Trench CS03; 1 through 3 from Trench MKE2; 1 and 3

from Trench MKE3; 2 and 3 from Trench MKE4; 1 through 3 from Trench MKE6; I

through 3 from Trench MKE7; 1 through 3 from Trench MKE19; 1 through 3 from

Trench MKE20; and 1 and 2 from Trench MKE21. The historical search conducted under

the contamination assessment revealed that wastes from the lewisite production area were

collected and leaks of materials containing Endrin may have occurred in Site SPSA-10

(EBASCO, 1988t/RIC 88286R08). Since this site is a sewer line, many of the chemicals

from the RMA target contaminant list were suspected to be present in Site SPSA-10

(EBASCO, 1988t/RIC 88286R08).

2.31.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-10 are shown in Figure SPSA-10-1 and S, SA-10-2. The following contaminants

were not included in these figures, since they were not considered target contaminants

during the Phase I investigation: Hexachlorobutadiene, occurring in Boring 31 (8.7-9.5 ft),

tetrachlorobenzene and * ,:hlorobenzene, occurring in Boring 44 (7.6-7.9 ft). Although not

shown in these figures, these nontarget compounds were included in the South Plants SAR

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

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

Table SPSA-10-1 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. Data were included for ICP metals,

arsenic, and mercury from 0-10 ft only because direct soil exposure below 10 ft is assumed
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and a casual visitor but the direct and indirect Els do not exceed 0.1. Site SPSA-10 is

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

the industrial worker).
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SPSA-10-2

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)

ALDRIN 1.5E.00 1.OE.06 1.5E.0O 2.7E,04* 3.9E-02a 2.?E.O4* 0.OE+OO

ATRAZINE 4.IE.04 2.2E+11 4.12.01. 2.4E-04 4.5E-11 2.4E-04. 0.OE*O0

BENZENE 8.6E+02 8.1E.03 7.8E.02 2.3E-02 2.5E-03 2.6E-02 O.OE.OO

BICYCLOHEPTADIENE 3.2E+05 4.OE.06 2.9E+05 2.2E-04 1.82-05 2.4E-04 0.OE+OO

CARBON TETRACHLORIDE 2.OE.02 1.9E+03 1.8E+02 1.OE.00' 1.1E-O1* 1.lE.0O* O.0E*OO

CHIOROACETIC ACID 1.7E+04 0.02.00 1.7E+04 1.4E-02 0.OE.OO 1.4E-02 O.OE.OO

CHLOROBENZENE 1.6E+05 9.52.05 1.4E+05 1.2E-04 2.12-05 1.4E-04 0.OEO00

CHLOROFORM 4.02.03 2.8E+04 3.5E+03 9.9E-02 1.4E-02 1.1E-01* 0.02.00

CHLOROPNENYLMETHYL SULFONE 1.6E+05 1.1E+08 1.6E+05 1.8E-06 2.8E-09 1.8E-06 O.OE.00

PPDDE 7.4E+01 1.9E+09 7.4E+01 9.5E-02 3.6E-09 9.SE-02 0.0E+00

PPDDT 7.4E+01 1.OE.06 7.4Eý01 6.82.00* 1.8E-07a 6.82+00* 0.02.00

DIBROMOCHLOR0PROPANE 1.8E+01 1.4E+03 1.8E+01 1.82.03* 2.32.01* 1.82.03* 0.OE.0O

1,2-DICHLOROETI4ANE 2.8E+02 4-5E.04 2.8E.02 1.4E-01* 8.9E-04 1.4E-01* O.OE.O

DICYCLOPENTADIENE 5.4E.04 7.02.04 3.1E.04 1.5E-04 1.12-04 2.6E-04 O.OE.00

DIELORIN 1.6Ei-00 1.02.06 1.6E+00 1.3E.02* 4.3E-04a 1.3E.02* O.OE.00

ETI4YLSENZENE 8.3E.05 3.3E+07 8.1E+05 2.4E-05 6.02-07 2.5E-05 0.02.00

HEXACHLOROCYCLOPENTADIENE 1.7E+04 1.02.06 1.6E.04 2.4E-O1* 7.3E-03a 2.52-01* 0.OE.00

ISOORIN 5.8E.02 1.0E+06 5.8E+02 1.72.00* 1.3E-06a 1.7E.00* O.OE.00

METHYLISOBUTYL KETONE 4.1E+05 2.8E.07 4.OE+05 1.2E-05 1.8E-07 1.2E-05 0.02.00

METHYLENE CHLORIDE 3.3E+03 1.4E+04 2.6E+03 2.7E-03 6.6E-04 3.4E-03 0.OE.OO

PARATHION 5.02.04 1.1E+11 5.0E-04 6.1E-04 2.82-10 6.12-04 C.OE-00

SUPONA 1.2E.03 4.7E.11 1.2E+03 2.4E-02 6.3E-11 2.4E-02 O.OE.00

TETRACHLORCETHYLENE 5.1E.02 6.5E-04 5.1E+02 1.8E-01* 1.4E-03 1.82-01' O.OE.00

THIODIGLYCOL 3.3E+05 0.02.00 3.3E+05 4.2E-05 0.OE.00 4.2E-05 0.02.00

TOLUENE 2.5E.06 1.5E+08 2.4E+06 1.2E-04 2.02-06 1.2E-04 0.02.00

1,1,1-TRICHLOROETHANE 7.5E.05 4.2E+08 7.5E+05 6.7E-07 1.22-09 6.7E-07 0.02.00

1,1,2-TRICHLOROETHANE 4.3E+02 3.5E.04 4.3E+02 1.9E-03 2.3E-05 1.9E-03 0.OE+00

TRICHLOROETHWLENE 2.3E+03 1.4E+05 2.3E+03 2.6E-04 4.3E-06 2.7E-04 0.0E+00

MXYLENF 1.4E.07 2.7E+07 9.4E+06 7.OE-06 3.62-06 1.12-05 0.02.00

0,P-XYLENE 1.42+07 2.9E-07 9.5E+06 2.8E-06 1.42-06 4.2E-06 0.02.00

ARSENIC 2.2E+01 0.02.00 2.2E+01 3.42.01' 0.02.00 3.42+01* 0.02.00

CADMIUM 4.52+02 0.02.00 4.52+02 7.52-02 0.0E+00 7.52-02 0.02+00

CHROMIUM 6.9E.01 0.02.00 6.9E+01 9.2E-O1* 0.OE.OO 9.2E-01* 0.02.00

COPPER 4.2E+05 0.02.00 4.2E.05 3.6E-03 0.02.00 3.6E-03 0.02.00

LEAD 1.5E*04 O.OE'00 1.5E+04 6.32-03 0.02.00 6.3E-03 0.02.00

MERCURY 3.3E+03 0.02+00 3.3E+03 2.72-03 0.02.00 2.7E-03 0.02.00

ZINC 2.OE+06 0.02.00 2.02.06 4.12-04 0.02.00 4.12-04 0.02.00

a: This contamilnant saturates the soil gas and produces a vapor fl~ux which is below one-tenth of

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

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

':El is equal to or exceeds 1.02-01

If the PPLV value indicated is greater than 1.002*06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exlposure through the exposure pathway considered, even in it'. pure form.
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SPSA-1¶0-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CU0MULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 1.OE+06 1.5E+00 2.7E404* 3.9E-02a 2.7'E*04* D.0E4-OO

ATRAZINE 4.1E+04 2.2E+11 4.1E+04 2.4E-04 4.5E-11 2.4E-04 O.OE.OO

BENZENE 8.6E+02 8.1E.03 7.BE+02 2.3E-02 2.5E-03 2.6E-02 O.OE'-OO

BICYCLONEPTADIENE 3.2E+05 4.OE+06 2.9E+05 2.2E-04 1.BE-05 2.4E-04. 0.OE+00

CARBON TETRACHLORIDE 2.OE+02 1.9E+03 1.8E+02 1.OE+OO* 1.1E-O1* 1.lE+OO* O.OE+OO

CHLOROACETIC ACID 1.7E+04 0.DEi-OO 1.7E+04 1.4E-02 0.OE.OO 1.4E-02 O.OE.OO

CHLOROBENZEt4E 1.6E+05 9.5E+05 1.4E+05 1.2E-04 2.1E-05 1,4E-04 0.OE+OO

CHLOROFORM 4.OE.03 2.8E+04 3.5E+03 9.9E-02 1.4E-02 I.1E-01* O.OE+0O

CHLOROPHENYLMETHYL SULFONE 1.6E+05 1.1E+08 1.6E+05 1.8E-06 2.BE-09 1.8E-06 0.OE+00

PPDDE 7.4E+01 1.9E+09 7.4E+01 9.5E-02 3.6E-09 9.5E-02 0.0E+00

PPDor 7.4E+01 1.DE+06 7.4E+01 6.8E.DD* 1.8E-07a 6.8E+0O* 0.0E+00

OIBROMOCI4LOROPROPANE 1.8E+01 1.4E+03 1.8E+01 1.8E+03* 2.3E+01* 1.8E+03* O.OE.DO

1,2-DICHLOROE7HANE 2.8E+02 4.5E-04 2.8E+02 1.4E-01* 8.9E-04 1.4E-01* O.OE.OO

DICYCLOPENTADIENE 5.4E+04 7.OE+04 3.1E+04 1.5E-04 1.1E-04 2.6E-04 O.OE.OO

DIELORIN 1.6E+00 1.OE.06 1.6E+00 1.3E.02* 4.3E-04a 1.3E+02* 0.0E+00

ETHYLBENZENE 8.3E+05 3.3E+07 8.1E+05 2.4E-05 6.OE-07 2.5E-05 O.OE-OO

HEXACHLOROCYCLOPENTADIENE 1.7E+04 1.OE.06 1.6E+04 2.4E-01* 7.3E-03a 2.5E-O1* O.OE+0O

ISOORIN 5.8E+02 1.0E+06 5.8E+02 1.7E+00* 1.3E-06a 1.7E.00* O.OE+OO

METf4YLISOBUTYL KETONE 4.1E.C5 2.8E+07 4.OE+05 1.2E-05 1.8E-07 1.2E-05 0.OE+00

METHYLENE CHLORIDE 3.3E+03 1.4E+04 2.6E+03 2.7E-03 6.6E-04 3.4E-03 D.OE.OO

PARATHION 5.OE.04 1.1E+11 5.OE+04 6.1E-04 2.8E-10 6.1E-04 O.OE+OO

SUPONA 1.2E+03 4.7E+11 1.2E+03 2.4E-02 6.3E-11 2.4E-02 O.OE+OO

TETRACHLOROETHYLENE 5.1E+02 6.5E+04. 5.1E.02 1.8E-D1* 1.4E-03 1.8E-O1* O.OE+OO

THIODIGLYCOL 3.3E405 O.OE.0O 3.3E+05 4.2E-05 C.OE+OO 4.2E-05 O.OE.OO

TOLUENE 2.5E+06 1.5E+08 2.4E+06 1.2E-04 2.OE-06 1.2E-04 O.OE+OO

1,1,1-TRICHLOROETI4ANE 7.5E+05 4.2E-08 7.5E+05 6.7E-07 1.2E-09 6.7E-07 0.0E+00

1,I,2-TRICNLOROETHANE 4.3E+02 3.5E+04 4.3E+02 1.9E-03 2.3E-05 1.9E-03 O.OE+OO

TRICHLOROETHYLENE 2.3E+03 1.4.E+05 2.3E+03 2.6E-04 4.3E-06 2.7E-04 O.DE+OO

M-XYLENE 1.4E+07 2.7E+07 9.4E+06 7.OE-06 3.6E-06 1.1E-05 0.0E*OO

O,P-XYLENE 1.4E+07 2.9E+07 9.5E+06 2.8E-06 1.4E-06 4.2E-06 O.OE+OO

ARSENIC 2.2E+01 O.OE+OO 2.2E-01 3.4E+01* O.OE+0O 3.4E.01* O.DE.OO

CADMIUM 4.5E+02 O.OE+OO 4.5E+02 7.5E-02 0.0E+0O 7.5E-02 O.OE.DO

CHROMIUM 6.9E+01 D.OE+OO 6.9E+01 9.2E-01* O.OE.O0 9.2E-01* O.OE+0O

COPPER 4.2E#05 .D.E.O0 4.2E+05 3.6E-03 O.OE+0D 3.6E-03 0'OE+00D

LEAD 1.5E+04 O.OE'-0O 1.5E+04 6.3E-03 O.OE'-00 6.3E-03 O.OE.OO

MERCURY 3.3E+03 0.OE.OO 3.3E+03 2.7E-03 O.OE.OO 2.7E-03 0.OE+OO

ZINC 2.OE+06 0.OE+00 2.OE.06 4.IE-04 O.OE+0O 4.IE-04 O.OE'-OO

a: Tbis 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.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volum7e VI-A).

':El is equal to or exceeds 1.CE-Ol

If the PPLV value indicated is greater than 1.OOE.06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- 10-4

EX(POSURE EVALUATIONS FOR RECREATIONAL VISITORS

A

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULAT IVE VET

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 2.1E-OI 6.BE+04 2.1E-01 1.9E*05* 5.9E-O1* 1.9E+05* O.OE+OO

ATRAZINE 1.8E+D4 3.4E+10 1.8E+04 5.7E-04 2.9E-10 5.7'E-04 O.OE+DO

BENZENE 1.2E+02 1.2E+03 1.1E.02 1.7E-01* 1.6E-02 1.8E-01* O.OE+OO

GICYCLONEPTADIENE 1.4E+05 1.4E+06 1.2E+05 5.2E-04 4.9E-05 5.7E-04 O.OE+OC

CARBON TETRACHLORIDE 2.7E+01 2.9E+02 2.5E+01 7.4EOD* 7.OE-O1* 8.¶E.OO* O.OE+DO

CHLOROACETIC ACID 7.OE+03 O.OE+OO 7.OE.03 3.3E-02 O.OE+OO 3.3E-02 O.OE.OO

CHLOROBENZENE 6.BE+Ot. 3.4E+05 S.TE.04 2.9E-04 5.8E-05 3.5E-04 O.OE+OO

CHLOROFORM 5.6E+02 4.4E+03 S.OE.02 7.1E.O1* 9.1E-02 8.OE.Ol* O.OE.OO

CHLOROPHENYLMETNYL SULFONE 7.OE.04 1.7E.+07 6.9E+04. 4.3E-06 1.SE-08 4.3E-06 O.DE.OO

PPODE 1.OE+01 1.3E+08 I.OE+01 6.9E-01* 5.4E-08 6.9E-0l O.OE+OO

PPDDT 1.DE+O1 1.OE+06 1.OE+01 4.9E+01* 2.6E-06a 4.9E+O1* D.OE+OO

DIBROMOCHLOROPROPANE 2.5E+00 9.4E+01 2.4E+00 1.3E+04* 3.4E.02* 1.3E,04* O.OE.OO

1,2-DICHLORDETNANE 3.9E+01 7.DE.03 3.8E+01 1.OE+OO* 5.7'E-03 1.OE+OO* O.OE+OO

DICYCLOPENTADIENE 1.8E+04 2.5E+04 1.1E+04 4.4E-04 3.2E-04 7.5E-04 O.OE+OO

DIELDRIN 2.2E-01 1.0E+O6 2.2E-01 9.2E+02* 6.4E-03a 9.2E+02* O.OE+OO

ETHYLBENZENE 3.5E+05 1.2E+07 3.4E+05 5.7E-05 1.7E-06 5.812-05 O.OE.OO

NEXACHLOROCYCLOPENTADIENE 5.7E+03 ¶.DE+06 5.3E+03 7.1E-01* 4.7E-02a 7.5E-01* O.OE+OO

ISOORIN 2.5E+02 1.DE.06 2.5E+02 4.IE+0O* 8.4E-06a 4.1E+00* O.OE.OO

METHYLISOBUITYL KETONE 1.7E+05 1.OE.O7 1.7E+05 2.9E-05 4.9E-07 2.9E-05 O.OE+OO

METHYLENE CHLORIDE 4.5E+02 2.1E+03 3.7E+02 2.OE-02 4.3E-03 2.4E-02 O.OE*OO

PARATHION 2.1E.O~. 1.7E+10 2.11E+04 1.4E-03 1.8E-09 1.4E-03 D.OE+OO

SUPONA 5.3E+02 7.3E+10 5.3E+02 5.7E-02 4.1E-10 5.7E-02 O.OE.OO

TETRACHLOROETHYLENE 7.1E+01 1.DE.04 7.1E+01 1.3E.OO* 9.OE-03 1.3EOO* O.OE*OO

THIODIGLYCOL 1.4E+05 O.OE+OO 1.4E+05 9.9E-05 O.OE.OO 9.9E-05 O.OE+OC

TOLUENE 1.1E+06 2.3E+07 1.0E+06 2.BE-DI 1.3E-05 3.OE-O4 O.OE.OO

1,1,1-TRICHLOROETIIANE 3.2E+05 1.5E+08 3.2E+05 1.6E-06 3.3E-09 1.6E-06 O.OE+OD

1,1,2-TRICHIOROETHANE 6.0E+01 5.4E+03 5.9E+01 1.3E-02 1.5E-04 1.4E-02 O.DE+OO

TRICHLOROETIIYLENE 3.2E+02 2.1E+04 3.1E+02 1.9E-03 2.8E-05 1.9E-03 O.OE+0O

M-XYLENE 5.8E+06 9.9E+06 3.7E+06 1.7E-05 1.OE-05 2.7E-05 O.0E400

O,P-XYLENE 5.8E+06 1.OE+07 3.7E+06 6.9E-06 3.9E-06 1.1E-05 O.OEeOO

ARSENIC 3.9E+00O .DE+OO 3.9E+00 1.9E+02* O.OE+OO 1.9E+02* O.OEi+DO

CADMIUM 5.8E+01 O.OE.OO 5.8E+01 5.9E-01* D.OE-OO 5.9E-DI* O.OE-OO

CHROMIUM 8.8E+00 D.DE+OD 8.8E+00 7.3E.OD* O.OE.OO 7.3EOO* O.OE*OO

COPPER 2.5E+05 D.OE+OO 2.5E+05 6.OE-03 O.OE.OD 6.0E-03 O.OE.OO

LEAD 9.2E+03 O.OE.OO 9.2E+03 1.OE-02 O.OE+OO 1.OE-02 0.OE2.00

MERCURY 2.OE+03 O.OE.OO 2.OE+03 4.5E-03 O.OE+OO 4.5E-03 O.OEi'OO

ZINC 1.1E+06 D.OE+OD 1.1E+06 7.BE-04 O.DE.OO 7.BE-04 O.OE.DO

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

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure comp~ound.

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

:El is equal to or exceeds IDOE-Ol

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

does not pose unacceptab~le chron'c exposure through the exposure pathway considered, even in its pure form.
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SPSA- 10-5

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)

ALDRIN 1.9E+00 O.OE+O0 1.9E+00 2.IE+04* O.OE+O0 2.1E+04* NA

ATRAZINE 2.3E+04 O.OE+OO 2.3E+04 4.4E-04 O.OE+O0 4.4E-04 NA

BENZENE 1.1E+03 O.OE+OO 1.1E+03 1.8E-02 O.OE+O0 1.8E-02 NA

BICYCLOHEPTADIENE 1.8E+05 O.OE+OO 1.8E+05 4.OE-04 O.OE+O0 4.OE-04 NA

CARBON TETRACHLORIDE 2.5E+02 O.OE+O0 2.5E+02 8.1E-01" O.OE+OO 8.1E-O1* NA

CHLOROACETIC ACID 9.2E+03 O.OE+O0 9.2E+03 2.5E-02 O.OE+O0 2.5E-02 NA

CHLOROBENZENE 8.8E+04 O.OE+O0 8.8E+04 2.3E-04 O.OE+OO 2.3E-04 NA

CHLOROFORM 5.1E+03 O.OE+O0 5.1E+03 7.8E-02 O.OE+O0 7.BE-02 NA

CHLOROPHENYLMETHYL SULFONE 9.1E+04 O.OE÷O0 9.1E÷04 3.3E-06 O.OE+O0 3.3E-06 NA

PPDDE 9.3E+01 O.OE+O0 9.3E+01 7.5E-02 O.OE+O0 7.5E-02 NA

PPDDT 9.3E+01 O.OE+O0 9.3E+01 5.4E+00* O.OE+O0 5.4E+OO* NA

DIBROMOCHLOROPROPANE 2.3E+01 O.OE+00 2.3E+01 1.4E+03* O.OE+O0 1.4E+03* NA

1,2-DICHLOROETHANE 3.5E+02 O.OE+00 3.5E+02 1.1E-01" O.OE+O0 1.1E01* NA

DICYCLOPENTADIENE 1.7E÷04 O.OE+÷O 1.7E÷04 4.6E-04 O.OE÷O0 4.6E-04 NA

DIELDRIN 2.OE+O0 O.E+O0O 2.OE+O0 1.OE÷02* O.OE+O0 !.0E+02" NA

ETHYLBENZENE 4.6E+05 O.OE+O0 4.6E+05 4.4E-05 O.OE÷O0 4.4E-05 NA

HEXACHLOROCYCLOPENTADIENE 5.5E+03 0.OE+O0 5.5E÷03 7.3E-01" O.OE÷O0 7.3E-01" NA

ISOORIN 3.2E+02 O.OE+O0 3.2E+02 3.1E-00* O.OE÷O0 3.1E+00* NA

METHYLISOBUTYL KETONE 2.2E+05 O.OE+O0 2,2E÷05 2.2E-05 O.OE÷O0 2.2E-05 NA

METHYLENE CHLORIDE 4.1E+03 O.OE÷OO 4.1E÷03 2.2E-03 O.OE÷O0 2.2E-03 NA

PARATHION 2.7E+04 O.OE÷O0 2.7E+04 1.1E-03 O.OE+O0 1.1E-03 NA

SUPONA 6.9E+02 O.OE÷O0 6.9E÷02 4.4E-02 O.OE+O0 4.4E-02 NA

TETRACHLOROETHYLENE 6.5E+02 O.OE+00 6.5E+02 1.4E-01* O.OE+O0 1.4E-01* NA

THIIODIGLYCOL 1.8E+05 O.OE+O0 1.8E+05 7.6E-05 O.OE+O0 7.6E-05 NA

TOLUENE 1.4E+06 O.OE+0O 1.4E+06 2.2E-04 O.OE+O0 2.2E-04 NA

1,1,1-TRICHLOROETHANE 4.2E+05 O.OE+00 4.2E+05 1.2E-06 O.OE+O0 1.2E-06 NA

1,1,2-TRICHLOROETHANE 5.5E+02 O.OE+OU S.ý'+02 1.5E-03 O.OE÷00 1.5E-03 NA

TRICHLOROETHYLENE 2.9E+03 O.OE+00 2.9E+03 2.1E-04 O.OE+O0 2.1E-04 NA

M-XYLENE 7.OE*06 O.OE.00 7.OE+06 1.4E-05 0.OE+O0 1.4E-05 NA

O,P-XYLENE 7.OE+06 O.OE+O0 7.0E+06 5.7E-06 O.OE+O0 5.7E-06 NA

ARSENIC 2.OE+01 O.OE+O0 2.OE+01 3.7E+01" O.OE+O0 3.7E+01* NA

CADMIUM 3.6E+02 O.OE+O0 3.6E+02 9.5E-02 O.OE÷O0 9.5E-02 NA

CHROMIUM 5.5E-01 O.OE+O0 5.5E÷01 1.2E+00* 0.OE÷O0 1.2E+00* NA

COPPER 1.8E+05 O.OE+00 1.8E+05 8.5E-03 O.OE+O0 8.5E-03 NA

LEAD 6.5E+03 O.OE+O0 6.5E+03 1.5E-02 O.OE+O0 1.5E-02 NA

MERCUFY 1.4E+03 O.OE+O0 1.4E÷03 6.3E-03 O.OE+O0 6.3E-03 NA

ZINC 7.8E÷05 O.DE+OO 7.8E+05 1.OE-03 O.OE+O0 1.OE-03 NA

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

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.
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EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUM'JLATIVE DIRECT INDIRECT CUM4ULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

AIDRIN 1.2E-01 1.4E+05 O.OE.0O 1.2E-01 3.4E.05* 2.9E-01' 3.4E.05* O.OE+OO NA

ATRAZINE 4.2E.03 3.01.10 O.OE.O 4.2E.03 2.4E-03 3.4E-10 2.4E-03 0.01.00 NA

BENZENE 6.7E+01 1.11.03 O.OE+00 6.3E.01 3.OE*O1' 1.9E-02 3.2E-O1' O.OE+00 NA

BICYCLOMEPTADIENE 3.3E+04 5.3E+05 0.01+00 3.11.04 2.1E-03 1.3E-04 2.3E-03 0.OE+0O NA

CARBON TETRACHLORIDE 1.5E+01 2.5E+02 0.OE+OO 1.4E+01 1.31.01* 8.1E-O1' 1.4E+01* 0.01.00 NA

CHIOROACETIC ACID 1.7E.03 0.01+00 0.01.00 1.7E+03 1.4E-O1' O.OE+OO 1.4E-1*O1 0.01.00 NA

CHLOROBENZENE 1.5E+04 1.3E+05 0.01.00 1.3E+04. 1.3E-03 1.6E-04 1.5E-03 0.01.00 NA
CHLOROFORM 3.11+02 3.8E+03 0.01+00 2.9E+02 1.31+00* 1.1E-O1* 1.41.00* 0.OE.00 NA

CHLOROPHENYLMETHYL SULFONE 1.7E.04 1.4E+07 0.01+00 1.7E+04. 1.8E-05 2.11-08 1.8E-05 001.0O0 NA
PPDDE 5.7E+00 2.6E+08 O.OE.00 5.71.00 1.21+00* 2.7E-08 1.21.00' 0.OE.00 NA

PPDDT 5.7E-00 1.01.06 1.01.06 5.7E+00 8.7E.01* 1.3E-06a 8.7E.01* 0.OE+00 NA

DIBROMOCHLOROPROPANE 1.4E+00 1.9E.02 0.OE+00 1.4E+00 2.31.04' 1.71+02' 2.3E+04* 0.01.00 NA
1,2-DICHLOROETHANE 2.2E+01 60OE.03 0.01.00 2.2E+01 1.81.00* 6.7E-03 1.81.00* 0.01.00 NA

DICYCLOPENTADIENE 1.2E+03 9.4E+03 O.OE.00 1.01+03 6.8E-03 8.5E-04 7.7E-03 0.014-00 NA
DIELDRIN 1.2E-01 1.OE+06 1.OE+06 1.2E-01 1.6E+03* 3.2E-03a 1.6E.03* 0.01.00 NA

ETHYLBENZENE 8.5E+04 4.5E.06 O.OE.00 8.3E.04 2.4E-04 4.5E-06 2.4E-04 .OE.0E0O NA
HEXACHLOROCYCLOPENTADIENE 3.8E+02 1.OE.06 1.OE.06 3.8E+02 1.OE+Ol* 5.4E-O2a 1.01.01' O.OE.00 NA

ISODRIN 5.9E.01 1.01+06 1.01+06 5.9E+01 1.71+01' 9.8E-06a 1.71+01' O.OE.OO NA

METHYL ISOBUTYL KETONE 4.OE+01. 3.7E.06 0.01+00 3.9E+04 1.3E-04 1.3E-06 1.3E-04 O.OE'-00 NA
MPTHYLENE CHLORIDE 2.5E.02 1.8E+03 O.0E4-00 2.2E+02 3.6E-02 5.OE-03 4.1E-02 0.01.00 NA

THION 5.1E+03 1.41+10 0.0E+00 5.1E+03 5.9E-03 2.11-09 5.9E-03 O.OE+00 NA

býOA1.3E+02 6.3E.10 0.01.00 1.3E.02 2.4E-01* 4.81-10 2.4E-O1* 0.01.00 NA
TETRACHLOROETHYLENE 4.1E.01 8.6E+03 00OE.00 4.11.01 2.21+00' 1.01-02 2.2E.00* 0.01.00 NA
THICOIGLYCOL 3.4E+04 0.01.00 0.0E+00 3.4E.04 4.1E-04 .OE.0E0 4.11-04 0.01.00 NA

TOLUENE 2.6E+05 2.01.07 O.OE+00 2.61+05 1.2E-03 1.5E-05 1.2E-03 0.01.00 NA

1,1,1-TRICHLORO)ETHANE 7.BE.04 5.6E.07 0.01.00 7.81,04 6.4E-06 8.91-09 6.41-06 0.01.00 NA
1,1,2-TRICHLOROETHANE 3.4E.01 4.6E+03 0.01+00 3.3E+01 2.4E-02 1.71-04 2.4E-02 0.01.00 NA

TRICHLOROETHYLENE 1..8E+02 1.8E+04 0.01.00 1.7E+02 3.4E-03 3.3E-05 3.4E-03 0.01+00 NA

M-XYLENE 8.8E+05 3.7E+06 0.OE.00 7.1E.05 1.I1-04 2.71-05 1.4E-04 0.01.00 NA

O,P-XYLENE 8.81.05 3.8E.06 0.01+00 7.2E+05 4.51-05 1.01-05 5.61-05 0.OE.00 NA

ARSENIC 1.6E+00 0.OE.00 0.OE.00 1.61+00 4.61+02* 0.01+00 4.6E1.2 0.01+00 NA

CADMIUM 7.6E+00 0.01.00 0.01.00 7.6E+00 4.51.00' 0.OE+00 4.51+00' 0.01.00 NA

CHROMIUM 1.11.00 0.01.00 0.OE+00 1.1E+00 5.6E+01* 0.01+00 5.61.01* 0.01+00 NA

COPPER 5.7E+04 0.01.00 0.01.00 5.7E+04 2.6E-02 0.01+00 2.61-02 0.01+00 NA

LEAD 2.21.03 0.01.00 0.01.00 2.2E+03 4.41-02 0.01+00 4.4E-02 0.01+00 NA

MERCURY 4.6E+02 0.01+00 0.01.00 4.61+02 1.9E-02 0.01+00 1.91-02 0.01+00 NA

ZINC 1.4E.05 0.01+00 0.01.00 1.41.05 5.9E-03 O.OE+0O 5.91-03 0.0E+0 NA

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. The SPPPLV has therefore been set to

1.00E+06 mg/kg (see volumne VI-A).

: El is equal to or exceeds 1.01-01

the PPLV value indicated is greater than 1.00E#06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.32 SITE SPSA-11: SANITARY SEWER SYSTEM (formerly Sanitary Sewer-
South Plants; EBASCO, 1988u/RIC 88196R06)

2.32.1 Site-Specific Considerations

Figures SPSA-11-1 and SPSA-11-2 and Table SPSA-11-1 depict the target contaminants for

Site SPSA-11. Borings 1 through 7 from Trench SS03; 1 through 9 from Trench SS04;

and 1 through 4 from Trench MKE17 were included in this exposure assessment, consistent

with the South Plants SAR. The historical search conducted under the contamination

assessment revealed that previous investigations detected the presence of bicycloheptadiene,

benzene, chlorophenylmethyl sulfide, chlorophenylmethyl sulfone, dibromochloropropane,

dicyclopentadiene, diisopropylmethyl phosphonate, Endrin, tetrachloroethylene, toluene,

tnchloroethylene, Vapona, lead, and mercury (EBASCO, 1988u/RIC 88196R06); however,

they were not detected in soil during the soil investigations. Since this site is a sewer line,

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

in Site SPSA-11 (EBASCO, 1988u/RIC 88196R06).

2.32.2 Spatial Distribution of Measured Contaminant Concentrations

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

Site SPSA-11 are shown in Figure SPSA-11-1 and SPSA-11-2. Table SPSA-11-1

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. Data were included for ICP metals, arsenic, and

mercury from 0-10 ft only because direct soil exposure below 10 ft is assumed to be

negligible (see Volume VI-a). Table SPSA-11-1 is not separated into Horizon I and

Horizon 2 since the borings are located in trenches. No groundwater data table was

included for Site SPSA-11 since this site is a sewer line (see Volume VI-A).

2.32.3 Site Exposure Summary

Tables SPSA-1 1-2 through SPSA-11-6 present Draft PPLVs and Els for each site

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

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

Aldrin Direct Direct Direct Direct Direct
Dieldrin 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 SPSA-1 1 is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SPSA-11 -2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAM INAN T PPLV PPLV PPLV ElI El El OPR

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

ALDRIN 1.5E+00 5.OE+06 1.5E+00 4.7E+00* 1.4E-06 4.71E+00* O.OE+O0

CHLOROFORM 4.0E+03 5.3E+03 2.3E+03 4.9E-03 3.8E-03 8.71E-03 O.OE+0O

DIELDRIN 1.6E+00 4.2E+06 1.6E÷00 1.9E-01* 7.¶E-08 1.9E-01" G.OE+O0

COPPER 4.2E+05 O.OE+O0 4.2E+05 1.2E-04 O.OE+O0 1.2E-04 O.OE+O0

ZINC 2.OE+06 D.OE+O0 2.OE+06 5.5E-05 O.OE+O0 5.5E-05 O.OE÷0O

': 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.
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SPSA-11--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)

ALDRIN 1.5EOO 5.OE+D6 1.5E+OO 4.7E+00 1.4E-06 4.7E+O0* O.OE00

CHLOROFORM 4.OE+03 5.3E*03 2.3E+03 4.9E-03 3.8E-03 8.7E-03 O.OE+O0

DIELDRIN 1.6E+00 4.2E+06 1.6E+00 1.9E-01' 7.1E-08 1.91E-01* 0.OE0O

COPPER 4.2E+05 O.0E÷O0 4.2E+05 1.2E-04 O.OE100 1.2E-04 O.OE+O0

ZINC 2.DE÷06 O.OE+OO 2.0E.06 5.5E-05 O.OE+00 5.5E-05 D.OE+OO

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

If the PPLV value indicated is greater than 1.OOEO06 the calcuLations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA-11-4

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)

ALDRIN 2.1E-01 3.3E+05 2.1E-01 3.4E+01* 2.1E-05 3.6E*01 O.OE+O0

CHLOROFORM 5.6E+02 8.2E+02 3.3E+02 3.6E-02 2.4E-02 6.OE-02 O.OE+O0

DIELDRIN 2.2E-01 2.8E+05 2.2E-01 1.4E+00* 1.1E-06 1.4E+00* O.OE+OO

COPPER 2.5E+05 O.OE*O0 2.5E+05 2.1E-04 O.OE+O0 2.1E-04 O.OE+O0

ZINC 1.1E+06 O.OE+OO 1.1E+06 1.OE-04 O.OE÷OO 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.
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SPSA-11-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(nl/kg) (nl/k9) (mg/kg)

ALDRIN 1.9E+00 O.OE+O0 1.9E+00 3.7E+00* O.OE÷0O 3.7E÷00* NA

CHLOROFORM 5.1E03 O.0E+00 5.1E+03 3.91E-03 O.0E.00 3.9E-03 NA

DIELDRIN 2.0E+O0 O.OE+00 2.0E+00 1.5E-01* O.0E+00 1.5E-01* NA

COPPER 1.81E+05 O.OE+O0 1.8E+05 3.0E-04 O.0E+O0 3.0E-04 NA

ZINC 7.81E+05 0.0E00 7.8E+05 1.4E-04 O.OE+0 1.4E-04 NA

e: El is equal to or exceeds 1.OE-01
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SPSA-11-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CULMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 6.7E+05 O.OE÷O0 1.2E-01 6.OE+01* 1.1E-05 6.GE+01* O.OE00 NA

CHLOROFORM 3.IE+02 7.OE+02 O.OE+O0 2.2E+02 6.4E-02 2.8E-02 9.3E-02 O.OE+O0 NA

DIELDRIN 1.2E-01 5.7E+05 O.OE+O0 1.2E-01 2.5E+00* 5.3E-07 2.5E+00* O.OE+O0 NA

COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.7E+04 9.1E-04 O.OE+OO 9.1E-04 O.OE+O0 NA

ZINC 1.4E*05 O.OE+O0 O.OE+O0 1.4E+05 7.9E'04 O.OE+OO 7.9E-04 O.OE+O0 NA

": El is equal to or exceeds 1.OE-01
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2.33 SITE SPSA-12: PROCESS WATER SYSTEM (formerly Process Water System;
EBASCO, 1988w/RIC 88256R04)

2.33.1 Site-Specific Considerations

Figure SPSA-12-1 through SPSA-12-4 and Table SPSA-12-1 depict the target contaminants

for Site SPSA-12. Fire hydrant 85W/Borings I through 8, Trench PWO/Borings 1 through

5 and 7 through 10, and Trench PW02/Borings 1 through 8. The history search conducted

under the contamination assessment revealed that the process water system was used for

water circulation only and not for chemical transportation. However, this system was

historically contaminated with pesticide residues. According to site history, no other

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

Site SPSA-12 (EBASCO, 1988w/RIC 88256R04).

2.33.2 Spatial Distribution of Measured Contaminant Concentrations

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

Site SPSA-12 are shown in Figures SPSA-12-1 through SPSA-12-4. The following

contaminants were not included in the figure since they were not considered a target

contaminant during the Phase I and Phase II investigations: pyrene or fluoranthene

occurring in Trench PW01 in Boring 3 (0-1 ft) and Boring 5 (0-1 ft). Although not shown

in this figure, these chemicals were included in the South Plants SAR and in this exposure

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

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

Table SPSA-12-1 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, mercury in Horizon 2 because direct soil exposure below 10 ft is assumed

to be negligible (see Volume VI-A). No groundwater data table was included for Site

SPSA-12 since this site is a sewer line (see Volume VI-A).
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2.33.3 Site Exposure Summary

Tables SPSA-12-2 through SPSA-12-6 present Draft PPLVs and Els for -each site

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

critical exposure pathway identified.

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

Aldrin Direct Direct Direct Direct Direct
Dieldrin 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 SPSA-12 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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"'PSA- 12 -Z

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)

ALDRIN 1.5E+00 2.3E+05 1.5E.00 3.3E-01* 2.2E-06 3.3E-01' O.E0100

DICYCLOPENTADIENE 5.4E+04 1.0E+04 8.6E.03 0.OE.0E0 7.81E-04 7.8E-04 O.OE÷O0

DIELDRIN 1.6E+00 1.0DE06 1.6E+00 6.4E+O0* 1.ZE-04a 6.4.E00' O.0E-"0

TETRACNLOROETNYLENE 5.11E02 7.7E+04 5.1E+02 O.E0.00 5.2E-06 5.2E-06 O.0E.00

COPPER 4.2E+05 O.OE000 4.2E+05 8.4E-05 0.OE.00 8.4E-05 O.OE.O0

LEAD 1.5E+04 O.OE+. 0 1. 5E+04 2.6E-03 0.OE100 2.6E-03 0.OE÷O0

MERCURY 3.3E103 O.OE÷0O 3.3E÷03 2.2E-04 O.OE100 2.2E-04 O.OE00

ZINC 2.OE+06 O.OE÷0O 2.E006 5.5E-05 O.OE+01 5.5E-05 O.OE+0O

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 compounrd.

The SPPPLV has therefore been set to 1.00+E06 mg/kg (See volume VI-A).

"- 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 unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA- 12 -3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 1.5E+00 2.3E+05 1.5E+00 3.3E-01" 2.2E-06 3.3E-01' O.OE.00

DICYCLOPENTADIENE 5.4E+04 1.0E÷04 8.6E+03 O.OE+'00 7.8E-04 7.8E-04 O.OE00

DIELDRIN 1.6E+00 1.0E+06 1.6E+00 6.4E.00* 1.2E-04a 6.4E100* 0.01E00

TETRACHLOROETHYLENE 5.1E102 7.E+.04 5.1E.02 O.OE•00 5.2E-06 5.2E-06 O.OE.00

COPPER 4.2E+05 O.OE100 4.2E+05 8.4E-05 0.OE+00 8.4E-05 0.OE.00

LEAD 1.5E+04 0.0E.00 1.5E+04 2.6E-03 0.0E+00 2.6E-03 O.OE÷00

MERCURY 3.3E+03 O.OE.00 3.3E+03 2.2E-04 0.01E00 2.2E-04 O.0E1O0

ZINC 2.OE106 0.01.00 2.0E.06 5.5E-05 O.OE0-0 5.5E-05 0.OE0.0

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 compound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

: El is equal to or exceeds 1.0E-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.
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SPSA- 12 -4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El OPN

(1mg/kg) (mg/kg) (mg/kg)

ALDR IN 2.1E-01 1.51E+04 2.1E-01 2.4E+O0* 3.2E-05 2.4E*00* O.OE010

DICYCLOPEmTADIENE 1.81E04 3.7E+03 3.IE+03 O.0E+00 2.2E-03 2.2E-03 0.0E÷00

DIELDRIN 2.21E-01 1.01E06 2.2E-01 4.6E+01" 1.7E-030 4.6E+01* O.OE0.0

TETRACHLOROETHYLENE 7.1E+01 1.21E+04 7.1E+01 O.OE+OO 3.3E-05 3.3E-05 0.0E.O0

COPPER 2.5E+05 0.OE010 2.SE.05 1.4E-04 O.OE+00 1.4E-04 O.OE+0

LEAD 9.2E+03 O.OE00 9.2E+03 4.3E-03 O.OE000 4.3E-03 O.OE+O0

MERCURY 2.01E03 O.OE010 2.0DE03 3.7E-04 O.OE+00 3.7E-04 O.OE00

ZINC 1.1E+06 O.OE100 1.1E06 1.1OE-04 O.E0O0 1.OE-04 O.OE100

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 coampound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

: El is equaL to or exceeds 1.0E-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.
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SPSA- 12 -5

EXPOSURE EVALUATIONS FOR CO4MERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

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

ALDRIN 1.9E00 O.OE+OO 1.9E+00 2.6E-01* O.OE+O0 2.61E-01, NA

DICYCLOPENTADIENE 1.7E+04 O.OE00 1.7E*04 0.0E+00 0.0E+00 O.OE+O0 NA

DIELDRIN 2.OE+00 0.OE+0 2.0E+00 5.OE+0O* 0.0E.00 5.01.00* NA

TETRACNLOROETNYLENE 6.5E.02 0.01E+00 6.5E+02 O.0E+00 O.OE+O0 0.0E+00 MA

COPPER 1.8E+05 0.OE.00 1.81E05 2.0OE1-0 0.OE.00 2.1E-04 NA

LEAD 6.5E'03 0.0EOO 6.5E+03 6.1E-03 O.OE,00 6.1E-03 NA

MERCURY 1.4E+03 O.OE*0O 1.4E*03 5.2E-04 O.OE÷00 5.2E-04 NA

ZINC 7.8E+05 O.OE.O0 7.8E+05 1.4E-04 O.OE+00 1.4E-04 NA

": El is equal to or exceeds 1.E-01

2-358



SPSA- 12 -6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMJLATIVE VEI

CONTAMINANT PPLV OSV! ESVI PPLV El El El OPN ENC

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

ALDR•N 1.2E-01 3.1E.0' 0.0E+O0 1.2E-01 4.3E÷00* 1.61E-05 4.3E+00" 0.0E.00 NA
DICYCLOPENTADIENE 1.2E.03 1.4E.+03 0.0E+00 6.3E+02 O.OE,00 5.9E-03 5.91E-03 0. 0E+O0 NA

OIELDRIN 1.2E-01 1.0E+06 1.0E+06 1.2E-01 8.2.+01" 8.7E-O4a 8.2E+01* O.0E+00 NA
TETRACHLOROETHYLENE 4.1E+01 1.0E104 O.0E+00 ,..1E+01 0.0E+00 3.9E-05 3.91E-05 O.OE+00 NA

COPPER 5.7E1-04 O.OE+00 0.1E+00 5.7E.+". 6.1E-04 O.OE+00 6.1E-04 O.OE•.0 NA

LEAD 2.2E+03 O.OE+00 0.01E00 2.2E+03 1.8E-02 O.OE+00 1.8E-02 O.0E.00 NA

MERCURY 4.6E102 O.OE÷00 O.OE.00 4.6E'02 1.6E-03 0.0E+00 1.6E-03 O.OE.00 NA

Z!NC 1.4E*05 O.0E÷O0 O.OE.00 1.4E+05 7.9E-04 0. 0E+00 7.9E-04 . 0.OE.00 NA

a: This contaminant saturates the soit gas and produces a vapor ftux which is betow one-tenth of the critical fLux.

The SPPPLV for this contaminant is considered to be eqIal to pure compound. The SPPPLV has therefore been set to

1.00E,06 mg/kg (See votume VI-A).

: El is equal to or exceeds 1.0E-01
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2.34 SITE SPSA-12a: AERATION BASIN (formerly Site 2-7: Aeration
Basin; EBASCO, 1987n/RIC 87006R18 and EBASCO, 1988v/RIC 87006R18A)

2.34.1 Site-Specific Considerations

Figtum SPSA-12a-1 and Tables SPSA-12a-1 and SPSA-12b-2 depict the target contaminants

for Site SPSA-12a. Borings 1 through 13 were included in the exposure assessment,

consistent with the South Plants SAR. This site was used to cool and independently

recirculate the process water used in the condenser and turbine of the power plant.

Therefore, chemicals from the RMA target contaminant list that are associated with these

activities were suspected to be present in Site SPSA-12a (EBASCO, 1987n/RIC 87006R18).

2.34.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-12a are shown in Figure SPSA-12a-1. The following contaminants were not

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

Phase I and Phase 1I investigations: 1,1,2,2-Tetrachloroethane, occurring in Borings 1 (0-1

ft) and 4 (0-1 ft) and trichloropropene, occurring in Boring 4 (0-1 ft). Although not shown

in this figure, these chemicals were included in the South Plants SAR and in this exposure

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

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

Table SPSA-12a-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). Table SPSA-12a-2 summarizes the

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

sampling interval, and depth to groundwater.
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2.34.3 Site Exposure Summary

Tables SPSA-12a-3 through SPSA-12a-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-12a is greater than 10 ft,

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

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

with the critical exposure pathway identified.

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

Dieldrin Direct Direct Direct Direct Direct
Aldrin .... Direct Indirect Dir/Ind
!,1,2,2-Tetrachloroethane ........ Direct

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

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

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

Site SPSA-12a is designated as a Priority I site, based on the most sensitive exposed

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Benzene (enclosed)

"• Carbon tetrachloride (enclosed)
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TABLE SPSA-12a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-12a

AVERAGE SITE DEPTH TO GROUNDWATER: 17 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 890 02545 03/9/88

CARBON TETRACHLORIDE 7.1 02545 01/11/89

CHLOROFORM 18 02545 01/11/89

CHLOROBENZENE 340 02545 01/11/89

DIBROMOCHLOROPROPANE 0.93 02545 01/11/89

DIISOPROPYLMETHYL PHOSPHONATE 0.65 02545 01/11/89

DIELDRIN 0.092 02545 01/11/89

DIMETHYLMETHYL PHOSPHONATE 0.25 02545 01/11/89

PPDDT 0.14 02545 01/11/89

TETRACHLOROETHYLENE 24 02545 01/11/89

TRICHLOROETHYLENE 8.6 02545 01/11/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA12a-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT _CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

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

ALDRIN 1.5E+00 7.4E.04 1.5E+00 6.7E-02 1.3E-06 6.7E-02 0.01+00

BENZENE 8.6E.02 O.OE+0O 8.6E+02 0.01+00 0.01+00 0.OE.OO 3.OE-03

CARBON TETRACHLORIDE 2.01+02 O.OE+OO 2.01.02 O.OE.OO 0.01+00 0.01.00 4.21-04

CNLOROBENZENE 1.6E+05 O.OE.OO 1.6E+05 O.OE.OO 0.01.00 O.OE+OO 1.01-05

CHLOROFORM 4.01+03 O.OE.0O 4.01+03 O.OE+O0 0.01+00 O.OE+OO 9.OE-06

PPDOE 7.4E+01 5.3E+06 7.4E+01 1.9E-04 2.6E-09 1.9E-04 0.01+00

PPDDT 7.4E+01 1.1E+07 7.4E+01 3.1E-04 2.1E-09 3.1E-04 2.6E-07

DIBROMOCHLOROPROPANE 1.81.01 0.01.00 1.8E+01 0.01+00 O.OE00 O0.01+00 6.61-06

OZEIDWIN 1.6E+00 4.01+04 1.61.00 7.6E-01* 3.OE-05 7.61.01* 7.2E-09

DIISOPROPYLNETNYL PHOSPHONATE 6.61+05 O.OE.00 6.61.05 0.01.00 0.OE.0O 0.01+00 5.1E-11

DIMETHYMETHYL PHOSPHONATE 1.51+05 0.01.00 1.5E.05 0.01.00 0.01.00 0.01+00 0.014-00

ENORIN 2.5E+03 3.2E+07 2.5E+03 5.6E-05 4.3E-09 5.71-05 0.01+00

HEXACKLOROCYCLOPENTADIENE 1.7E+04 4.11+03 3.3E+03 2.8E-06 1.11-05 1.4E-05 O.OE+OO

ISODRIN 5.8E+02 6.4E+06 5-8E+02 4.7E-06 4.2E-10 4.7E-06 0.OEe-0O

1,1,2,2-TETRACHLOROETHANE 1.3E+02 2.4E+03 1.2E+02 7.9E-03 4.1E-04 8.3E-03 O.OE.00

TETRACNLOROETHYLENE 5.1E+02 1.5E+05 5.1E+02 5.9E-04 2.11-06 5.9E-04 3.6E-05

TRICHLORCIETHYLENE 2.3E+03 0.OE.0O 2.3E+03 0.01.00 0.01+00 0.01+00 2.6E-05

COPPER 4.2E+05 0.01+00 4.2E+05 8.9E-04 0.01+00 8.9E-04 0.01+00

MERCURY 3.3E+03 0.01+00 3.3E+03 7.6E-05 0.01+00 7.6E-05 0.01+00

ZINC 2.01+06 0.01+00 2.01+06 8.61-05 0.01+00 8.6E-05 0.01+00

El 1 is equal to or exceeds 1.OE-O1

If the PPLV value indicated is greater than 1.001+06 the calculations imrpty that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA12a-4
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULIATIVE DIRECT INDIRECT CLWSJLATIVE VEI

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

ALDRIN 1.5E+00 7.4E+04 1.5E+00 6.7E-02 1.3E-06 6.7E-02 D.OE.0O

BENZENE 8.6E+02 0.01.00 8.6E+02 0.01.00 0.01+00 0.01.00 3.01-03

CARBON TETRACHLORIDE 2.01.02 0.0E400 2.01+02 G0.E+O0 0.DE+00 0.01.00 4.2E-04

CNLOAOBENZENE 1.6E+05 0.01+00 1.61605 0.OE+00 0.OE.00 0.OE.00 1.OE-05

CHLOROFORM 4..01*03 0.01.00 4.01+03 0.01.00 0.01.00 0.01.00 9.OE-06
PPOOE 7.4E+01 5.3E.06 7.4E+01 1.9E-04 2.61-09 1.9E-04 0.01.00

PPDDT 7.4E+01 1.11.07 7.4E.01 3.1E-04 2.11-09 3.11-04 2.6E-07

DIGRONOCHLOROPROPANE 1.81+01 O.OE+00 1.8E+01 0.01.00 0.01.00 0.01.00 6.6E-06

DIELDRIN 1.6E+00 4.OE+04 1.61+00 7.6E-01* 3.01-05 7.61.01* 7.2E-09

DIISOPROPYLMETHYL PHOSPI4ONATE 6.6E.05 0.OE.0O 6.6,:05 0.01.00 0.01.00 0.OE.00 5.1E-11

DIMETNYMETHYL PHOSPHONATE 1.5E+05 0.OE.00 1.5E+05 0.01.00 0.01.00 0.01.00 0.OE.00

ENDRIN 2.5E.03 3.2E+07 2.5E+03 5.6E-05 4.3E-09 5.7E-05 0.01.00

HEXACHLOROCYCLOPENTADIENE 1.7E+04 4.1E+03 3.3E.03 2.8E-06 1.1E-05 1.4E-05 0.01.00

ISODRIN 5.81.02 6.4E+06 5.81+02 4.71-06 4.2E-10 4.7E-06 0.01.00

1,1,2.2-7E7RACHLOROE7HANE 1.3E.02 2.4E+03 1.21.02 7.9E-03 4.1E-04 8.3E-03 0.OE.00

TETRACHLOAOETHYLENE 5.1E.02 1.5E+05 5.11+02 5.9E-04 2.1E-06 5.9E-04 3.6E-05

TRICHLOROETHYLENE 2.3E+03 0.OE.00 2.3E+03 0.OE.00 0.01.00 0.01.00 2.6E-05

COPPER 4.2E.05 0.01.00 4.2E+05 8.91-04 0.01.00 8.9E-04. 0.OE.00

MERCURY 3.3E+03 0.01.00 3.3E.03 7.6E-05 0.01.00 7.6E-05 0.01.00

ZINIC 2.01.06 0.01+00 2.01.06 8.6E-05 0.01.00 8.6E-05 0.01+00

': El is equal to or exceeds 1.CE-Ol

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA12&-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUSMULATIVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El DPW

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

ALDR IN 2.11-01 4.9E+03 2.IE-01 4.BE-01* 2.01-05 4.81.01* O.OE+00

BENZENE 1.2E+02 0.01.00 1.2E+02 0.01.00 0.01.00 0.01.00 4.6E-02

CARBON TETRACHLORIDE 2.7E+01 0.01+00 2.7E+01 0.01+00 0.01.00 0.01+00 6.3E-03

CHLOROBENZENE 6.8E+04 0.01.00 6.8E+04 0.01.00 0.01+00 0.01+00 6.5E-05

CHLOROFORM 5.6E+02 0.01+00 5.6E+02 0.01.00 0.01.00 0.01.00 1.4E-04

PPODE 1.01.01 3.5E+05 1.01+01 1.4E-03 4.01-08 1.4E-03 0.OE.00

PPDDT 1.01.01 7.4E+05 1.01.01 2.3E-03 3.1E-08 2.3E-03 3.9E-06

DIBRONOCHLOROPROPANE 2.5E+00 0.01.00 2.5E+00 0.01+00 0.01+00 0.01.00 9.91-05

DIELDAIN 2.2E-01 2.7E.03 2.2E-01 5.51+00* 4.5E-04 5.5E+00* 1.1E-07

DIISOPROPYLMETHYL PHOSPHONATE 2.81.05 0.01.00 2.8E.05 0.01+00 0.01.00 0.01.00 3.3E-10

DIMETHYMETHYL PHOSPHOIJATE 6.3E+04 0.OE.O0 6.3E.04 O.OE.00 0.01.00 0.OE.00 0.01.00

ENDRIN 1.1E+03 5.01+06 1.1E.03 1.3E-04 2.8E-08 1.3E-04 0.OE.00

HEXACHLOROCYCLOPENTADIENE 5.7E+03 1.5E+03 1.2E.03 8.3E-06 3.1E-05 4.OE-05 0.OE+00

IStORIN 2.5E+02 5.2E+03 2.4E+02 1.11-05 5.2E-07 1.1E-05 0.01+00

1,1,2,2-TETRACHL0ROETHANE 1.8E+01 3.7E+02 1.71+01 5.71-02 2.71-03 6.01-02 0.01.00

TETRACHLOROETHYLENE 7.1E+01 2.21.04 7.11.01 4.21-03 1.3E-05 4.21-03 5.51-04

TRICHLOROETHYLENE 3.2E+02 0.01+00 3.2E402 0.01.00 0.01.00 0.01+00 3.9E-04

COPPER 2.5E+05 0.OE.0O 2.5E+05 1.5E-03 0.01*00 1.5E-03 0.01.00

MERCURY 2.01+03 0.OE.00 2.OE.03 1.3E-04 0.01.00 1.31-04 0.01.00

ZINC 1.1E+06 0.01.00 1.1E.06 1.6E-04 0.01.00 1.6E-04 0.01.00

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

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA12a-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALDR IN 1.9E.OO 4.OE-O1 3.3E-01 5.3E-02 2.5E-01* 3.1E-01* 0.01+00
BENEZNE 1.1E+03 0.OE+OO 1.IE+03 0.01.00 0.01.00 0.01.00 6.4E+00

CARBON TETRACHLORIDE 2.5E+02 0.01+00 2.5E+02 0.01+00 0.01.00 0.01.00 5.81-01
CHLOROBENZENE 8.SE.04 0.01+00 8.81.04 0.01+00 0.OE+00O0.01+00 6.3E-02
CHLOROFORM 5.1"+3 O.OE.OO 5.1E+03 0.01.00 0.01+00 0.01.00 1.9E-02

PPDDE 9.3E+01 1.9E+01 1.6E+01 1.5E-04 7.21-04 8.7E-04 0.01.00

PPDOT 9.3E+01 1.9E+01 1.6E+01 2.5E-04 1.2E-03 1.4E-03 5.4E-04

DIBROMOCHLOROPROPANE 2.3E+01 0.01.00 2.3E.01 O.OE+O O.OE+00 0.01+00 1.4E-02

DIELDRIN 2.OE+OO 5.8E+01 1.9E+00 6.01.01* 2.11-02 6.2E-01* 1.5E-05

DIISOPROPYLMETHYL PNOSPHONATE 3.7E.05 0.01+00 3.71.05 0.01.00 0.01.00 O.OE+00 3.2E-07

DIMETHYMETHYL PHOSPHONATE 8.2E.04 0.OE.OO 8.2E+04 O.OE.00 0.01+00 0.01.00 O.OEO00

ENDRIN 1.4E+03 2.9E+02 2.4E+02 1.01-04 4.9E-04 5.9E-04 O.OE.00

HEXACHLOROCYCLOPENTADIENE 5.5E+03 1.9E+01 1.9E.01 8.6E-06 2.5E-03 2.5E-03 0.0E+00

ISCORIN 3.2E+02 6.7E+01 5.5E.01 8.4E-06 4.OE-05 4.9E-05 O.OE.00

1,1,2,2-TETRACHLOROETHANE 1.6E.02 3.4E+01 2.8E.01 6.2E-03 3.OE-02 3.6E-02 O.OE+0O

TETRACHLOROETMYLENE 6.5E+02 2.01+03 4.9E+02 4.6E-04 1.51-04 6.11-04 7.6E-02

TRICHLOROETMYLENE 2.9E103 0.01.00 2.9E+03 0.01+00 0.01.00 0.01+00 5.4E-02

COPPER 1.8E.05 0.01.00 1.8E.05 2.11-03 0.01.00 2.11-03 0.01.00

MERCURY 1.4E+03 0.01+00 1.4E+03 1.8E-04 0.01.00 1.8E-04 O.OE.00

ZINC 7.8E+05 0.01.00 7_:-_-05 2.2E-04 0.01+00 2.2E-04 0.OE.00

': El is equaL to or exceeds 1.01-01

2-388



EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMNULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(e'I/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 9.9E+03 4.OE-01 9.01-02 8.6E-01* 2.5E-01* 1.11.00* O.0E+00 0.OE+OO

BENZENE 6.7E+01 0.0E+00 O.OE.O0 6.7E+01 0.01+00 0.0E.00 0.01+00 2.3E-02 1.9E+01

CARBON TETRACHLORIDE 1.5E+01 0.OE+O0 0.OE+0O 1.5E+01 0.OE+00 0.OE+00 0.01+00 3.2E-03 2.7E+00

CHLOROBENZENE 1.5E+04 0.OE+0O 0.01.00 1.5E+04 0.01+01) 0.01+00 0.01+00 7.5E-05 6.3E-02

CHLOROFORM 3.1E+02 0.01+00 0.OE+00 3.1E+02 0.0E.00 0.OE.00 0.01+00 6.71-05 5.7E-02

PPD0E 5.71+00 7.11+05 1.9E+01 4.4E+00 2.4E-03 7.2E-04 3.2E-03 0.OE.00 0.01+00

PPDDT 5.7E.00 1.5E+06 1.9E+01 4.4E+00 4.01-03 1.2E-03 5.2E-03 1.9E-06 1.6E-03

DIBROMOCHLOROPROPANE 1.4E+00 0.01+00 0.OE+O0 1.4E+00 0.01+00 O.OE.00 0.01.00 4.9E-05 4.11-02

DIELDRIN 1.2E-01 5.3E+03 1.9E+01 1.2E-01 9.81+00* 6.3E-02 9.91+00' 5.4E-08 4.5E-05

OIISOPROPYLMETNYL PHOSPHONATE 6.8E+04 0.0E+00 0.01+00 6.81+04 0.01+00 0.0E+00 0.OE+00 3.8E-10 3.2E-07

DIMETHYMETHYL PHOSPHONATE 1.5E+04. 0.01+00 0.01+00 1.5E+04 0.01.00 0.01.00 0.01.00 0.01+00 0.OEO00

ENDRIFI 2.5E+02 4.3E+06 8.6E+02 2.01+02 5.5E-04 1.6E-04 7.1E-04 0.01+00 0.01+00

HEXACHLOROCYCLOPENTADIENE 3.8E+02 5.5E+02 5.81.01 4.6E+01 1.2E-04 9.OE-04 1.OE-03 0.0E.00 0.0E+00

ISODRIN 5.9E+01 8.5E+05 2.01+02 4.61+01 4.61-05 1.3E-05 5.9E-05 0.01+00 0.OE+O0

1,1,2,2-TETRACHLOROETIIANE 9.9E+00 3.2E+02 3.4E+01 7.4E+00 1.01-01' 3.3E-02 1.3E-01* 0.01.00 0.OE+00

TETRACHLOROETHYLENE 4.1E+01 1.9E+04 2.OE+03 4.01+01 7.3E-03 1.6E-04 7.5E-03 2.7E-04 2.3E-01

TRICHLOROETHYLENE 1.8E+02 0.01+00 0.01.00 1.81+02 0.OE+00 0.0E+00 0.01.00 1.91-04 1.6E-01

CO$PPER 5.7E+04 0.01+00 0.OE.00 5.7E+04 6.5E-03 0.01.00 6.5E-03 0.OE+00 0.0E+00

MERCURY 4.6E+02 0.01+00 0.01.00 4.6E+02 5.4E-04 0.OE.00 5.4E-04 0.01.00 0.01+00

1.4E+05 0.01+00 0.01+00 1.4E.05 1.2E-03 0.0E+00 1.2E-03 0.01.00 0.01+00

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

If the PPLV value indicated is greater than 1.001.06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.35 SITE SPSA-12b: SEDIMENTATION POND (formerly South Plants
Regional Study/South Plants Manufacturing Complex; EBASCO, 1988z1
RIC 88306R01; Process Water System; EBASCO, 1988w/RIC 88256R04)

2.35.1 Site-Specific Considerations

Figure SPSA-12b-1 and Tables SPSA-12b-l and SPSA-12b-2 depict the target contaminants

for Site SPSA-12b. Boring 45 from South Plants Regional Study/South Plants

Manufacturing Complex and Boring 1 from the Process Water System was included in this

exposure assessment, consistent with the South Plants SAR. The historical search

conducted under the contaminant assessment revealed that the sedimentation pond had been

used to settle particulate matter from cooling tower blowdown water (EBASCO, 1988z1RIC

88306R01). According to site history, no chemicals from the RMA target contaminant list

were suspected to be present in Site SPSA-12b (EBASCO, 1988z/RIC 88306R01).

2.35.2 Spatial Distribution of Measured Contaminant Concentrations

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

SPSA-12b are shown in Figure SPSA-12b-l. Table SPSA-12b-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). Table

SPSA-12b-2 summarizes the maximum concentrations detected in groundwater together with

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

2.35.3 Site Exposure Summary

Tables SPSA-12b-3 through SPSA-12b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site SPSA-12b is greater than 10 ft,

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

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

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

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Direct Dir/Ind

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

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

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

Site SPSA-12b is designated as a Priority 1 site, based on the most sensitive exposed

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

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

"* Benzene (enclosed)

"* Bicycloheptadiene (enclosed)

"* Chloroform (enclosed)

"* Dibromochloropropane (enclosed)
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TABLE SPSA-12b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SPSA-12b

AVERAGE SITE DEPTH TO GROUNDWATER: 16 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 2.5 01010 01/29/88

BICYCLOHEPTADIENE 17000 01519 03/15/88

BENZENE 5700 01519 03/15/88

CHLOROFORM 10000 01519 03/15/88

CHLOROPHENYLMETHYL SULFIDE 9.8 01519 03/15/88

CHLOROPHENYLMETHYL SULFONE 200 01519 03/15/88

DIBROMOCHLOROPROPANE 280 01519 03/15/88

DICYCLOPENTADIENE 11 01519 03/15/88

TOLUENE 8200 01519 03/15/88

TETRACHLOROETHYLENE 2.3 01010 01/29/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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SPSA1 Zb-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAM4INANT PPLV PPLV PPLV El El El OPN

(re/kg) (Wekg) (re/kg)

ALDRIN 1.5E+OO 5.2E+06 1.5E+00 6.7E.O1* 1.9E-05 6.7E+01* O.OE+OO

BENZENE 8.6E+02 0.01.00 8.6E+02 -0.+01. 0.01.00 0.01.00 3.OE-04

BICYCLONEPTADIENE 3.2E.05 0.014.00 3.2E+05 0.01.00 0.01.00 0.01.00 7.2E-06

CHLOROFORM 4.01.03 0.01.00 4.01.03 0.01.00 0.01.00 0.01.00 8.2E-05
CNLOROPHENY'LNETHYL SULFIDE 1.6E.05 0.01.00 1.6E+05 0.01.00 0.01+00 0.01.00 1.81-10
CHLOROPHENYLMETHYL SULFONE 1.6E+05 0.01.00 1.6E+05 0.01.00 0.01.00 0OE.0EO 4.4E-11
OIBROMOCHLOROPROPAWE 1.8E+01 0.01.00 1.8E+01 0.01.00 0.01.00 0.01.00 3.01-05
DICYCLOPENTADIENE 5.4E.04 0.01.00 5.4E+04 0.01.00 00.OE00 0.01.00 1.81-06

DIELDRIN 1.6E.00 2.81.06 1.61.00 2.SE,00* 1.4E-06 2.51,00* 0.01.00
ISODRIN 5.8E.02 4.4E+08 5.8E.02 6.9E-03 9.11-09 6.9E-03 0.01.00
TETRACHLOROETHYLENE 5.11.02 0.01.00 5.1E.+02 0.01+00 0.01+00 0.01+00 5.5E-08

TOLUENE 2.5E+06 0.01.00 2.5E.06 0.01+00 0.01.00 0.OE.0O 6.5E-08

1,1,1-TRICHL0ROETHANE 7.5E.05 0.OE+0O 7.5E.05 0.OE+00 0.01+00 0.01.00 8.OE-11

COPPER 4.2E+05 0.01.00 4.21.05 7.71-04 0.01+00 7.71-04 0.01.00

LEAD 1.51.04 0.01+00 1.51.04 4.91-03 0.01.00 4.91-03 0.01.00

MERCURY 3.31.03 0.01+00 3.31+03 9.7E-04 0.01.00 9.71-04 0.01.00

ZINC 2.01+06 0.01.00 2.01.06 7.6E-05 0.01+00 7.61-05 0.01+00

: El is equal to or exceeds 1.01-01

If the PPLV vatue indicated is greater than 1.001+06 the catculations impty that the contaminant

does niot pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA1 2b-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(re/kg) (iq/ kg) (ua/kg)

ALDRIN i.5E.00 5.2E.06 1.5E.00 6.7E.01* i.91-OS 6.7E.01* 0.01.00

BENZENE 8.61+02 0.0E+00 8.6E.02 0.01.00 .0.E+0O 0.01.00 3.0E-04

UICYCLOIIEPTADIENE 3.2E.05 0.01.00 3.2E+05 0.01.00 0.01+00 0.01.00 7.2E-06

CHLOROFORM 4.OE+03 0.01+00 4.01+03 0.01.00 0.01.00 0.01.00 8.2E-05

CHLORO6PHENYLMETHYL SULFIDE 1.6E.05 0.01+00 1.6E+05 0.01.00 0.01.00 0.01.00 1.81-10

CHLOROPHENYLMETHYL SULFONE 1.61.05 0.01.00 1.61.05 0.01.00 0.01.00 0.0E.00 4.4E-11

OIBOMIOCHLORCIPROPANE 1.81.01 0.01.00 1.81.01 0.01.00 0.0E+00 0.01.00 3.01-05
OICYCLOPENTADIENE 5.4E.04 0.01+00 5.4E.04 0.01.00 0.OE.00 0.01.00 1.$E-06

DIELDRIN 1.61+00 2.81+06 1.61+00 2.51+00* 1.4E-06 2.51.00* O.OE.OO

ISODRIN 5.8E+02 4.4E+08 5.8E.02 6.91-03 9.1E-09 6.91-03 0.01.00
TETRACHLOROETHYLENE 5.1E+02 0.01.00 5.1E.02 0.01.00 0.01+00 0.01.00 5.5E-08

TOLUENE 2.51.06 0.01.00 2.5E.06 0.01.00 0.01.00 0.01.00 6.51-08

1,1,1-TRICHLOROETHANE 7.5E+05 0.01.00 7.5E.05 0.0100 0.100 D.OE+OO.E00 8.01-11

COPPER 4.2E+05 0.OE.OD 4.21.05 7.71-04 0.OE.00 7.7E-04 0.01.00
LEAD 1.5E+04 0.01.00 1.5E.04 4.91-03 0.01.00 4.9E-03 0.OEO00

MERCURY 3.31+03 0.01.00 3.3E.03 9.7E-04 0.01+00 9.71-04 0.01+00

ZINC 2.01.06 0.01+00 2.01.06 7.6E-05 0.01+00 7.6E-05 0.01.00

': El is equal to or exceeds 1.01-01

if the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SPSA1Zb-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CU04ULATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTAM4INANT PPLV PPLV PPLV El El El OPN

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

ALDRIN 2.IE-O1 3.4E+05 2.1E-01 4.SE+02* 2.9E-04 4.SE.02* 0.OE+00

BENZENE 1.2E+02 O.OE+OO 1.2E+02 O.OE+OO O.OE+OO O.OE.OO 4.5E-03

BICYCLOHEPTADIENE 1.4E+05 O.OE+OO 1J.4E05 O.OE+OO O.OE+OO O.OE+OO 4.7E-05

CHLOROFORM 5.6E+02 O.OE+O0 5.6E+02 O.OE+0OO .OE+OO O.OE.OO 1.2E-03

CHLOROPHENYLMETHYL SULFIDE 7.OE+04 O.OE+OO 7.Oi.04 O.OE+OO O.OE.OO O.DE+OO 1.2E-09

CHLOROPHENYLMETNYL SULFONE 7.OE.04 O.OE+OO 7.01+04 O.OE.O0O0.01.00 O.OE+OO 2.81-10

DIBROIOCHLOROPROPANE 2.5E+00 O.OE.OO 2.5E+00 O.OE.OO D.OE.OO O.OE.OO 4.6E-04

DICYCLOPENTADIENE, 1.8E+04 O.OE.OO 1.8E+04 O.OE+0O O.OE.00 O.OE+0O 1.2E-05

DIELDR`IN 2.2E-01 1.8E+05 2.2E-01 1.81.01* 2.2E-05 1.SE.O1* 0.01+00

ISODRIN 2.5E+02 6.8E+07 2.5E+02 1.6E-02 5.9E-08 1.6E-02 0.01.00

TETRACIILOROETHYLENE 7.1E.01 0.01.00 7.1E+01 0.01.00 0.01+00 0.01.00 8.31-07

TOLUENE 1.1E+06 0.OE.00 1.1E.06 0.01.00 0.01.00 O.OE.C. 4.2E-07

1,1,1-TRICHLOROETHANE 3.2E+05 0.01.00 3.2E.05 0.01+00 0.OE.00 O.OE.00 5.2E-10

COPPER 2.5E.05 O.OE.00 2.5E.05 1.3E-03 0.01.00 1.3E-03 0.01.00

LEAD 9.2E+03 0.01.00 9.2E+03 8.2E-03 0.01.00 8.2E-03 0.01.00

MERCURY 2.OE.03 0.01+00 2.01+03 1.6E-03 O.OE+OO 1.6E-03 0.01+00

ZINC 1.1E.06 0.01.00 1.1E+06 1.4E-04 O.OE.OO 1.4E-04 0.01+00

: 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.
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SPSA12b-6

EXPOSURE EVALUATIONS FOR COM4MERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ALORIN 1.9E+00 4.OE-O1 3.3E-01 5.3E.O1* 2.5E+02* 3.1E+O2* O.OE.OO
BENZENE 1.1E+03 O.OE+OO 1.1E.03 O.OE+OO O.OE+OO O.OE+OO 4.9E+01

BICYCLONEPTADIENE 1.8E+05 O.OE.OO 1.8E+05 O.OE.OO O.OE.OO O.OE.OO 3.6E+00

CHLOROFORM 5.1E.03 O.OE+0O 5.1E+03 0.0E.00 0.01.00 O.OE.OO 1.4E+01

CHLOROPHENYLMETHYL SULFIDE 9.11.04 0.OE.OO 9.11.04 0.01.00 0.01.00 0.01.00 8.9E-05

CHLOROPHENYLMETHYL SULFONE 9.1E.04 0.01.00 9.1E+04 0.01+00 0.01.00 0.0E.00 2.2E-05

DIBROMOCHLOROPROPANE 2.3E+01 0.01.00 2.3E+01 0.01.00 0.OE+00O0.01.00 5.OE+0O

DICYCLOPENTADIENE 1.7E+04 O.OE.00 1.7E+04 O.OE.OO 0.01.00 0.01.00 9.11-01

DIELDRIN 2.01.00 5.81+01 1.9E+00 2.01,00* 7.01-02 2.1E+O0' 0.01.00

ISODRIN 3.2E+02 6.7E+01 5.51.01 1.21-02 6.01-02 7.2E-02 0.01+00
TETRACHLOROETHYLENE 6.5E+02 0.01.00 6.5E+02 O.0E4'00 0.OE+O0O0.01.00 9.11-03
TOLUENE 1.4E+06 O.OE.OO 1.4E+06 0.01+00 0.01+00 0.0E.OO 3.3E-02
1,1*1-TRICNLOROETHANE 4.2E.05 0.OE.0O 4.2E+05 0.01.00 0.OE.OO 0.01.00 4.01-05

COPPER 1.8E+05 0.01.00 1.8E+05 1.8E-03 0.01.00 1.8E-03 0.01.00

LEAD 6.5E+03 0.01.00 6.5E+03 1.2E-02 0.01.00 1.2E-02 0.01.00

MERCURY 1.4E+03 O.OE.O0 1.41.03 2.3E-03 0.OE.00 2.3E-03 0.01.00

ZINC 7.8E.05 O.OE.O0 7.81.05 1.9E-04 0.01.00 1.9E-04 .0.E.OO

:El is equal to or exceeds 1.01-01

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

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

2-378



SPSA1 2b- 7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM4ULATIVE WEI

CONTAM4INANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

ALDRIN 1.2E-01 6.9E+05 4.OE-01 9.01-02 8.6E,02* 2.5E.02* 1.1E.03* 0.01.00 0.OE.00

BENZENE 6.7E+01 0.01+00 0.01+00 6.7E+01 0.OE+00 0.01+00 0.01+00 2.2E-03 1.5E+02

BICYCLONEPTADIENE 3.3E+04 0.OE+OO O.OE*OO 3.3E+04 0.OE.OO 0.01.00 0.01.00 5.I.E-05 3.6Ee-00

CHLOROFORM 3.1E+02 O.OE.00 0.OE+0O 3.1E.02 O.OE+0O O.OE.OO 0.OE+OO 6.1E-04. 4.1E+01

CNLOROPHENYLMETKYL SULFIDE 1.7E+04 O.OE+OO O.OE.0O 1.7'E+04 0.DE+00 0.01+00 .0.E.OO 1.3E-09 8.9E-05

CHLOROPHENYLNETHYL SULFONE 1.7E+04 O.OE+00 O.OE*OO 1.7E+04 0.0E.00 0.01.00 0.OE.00 3.3E-10 2.2E-05

DIBRCMOCHLOROPROPANE 1.4E+00 O.OE.O0 0.01+00 1.4E+00 O.OE+OO 0.01.00 0.01.00 2.3E-04 1.5E+01

DICYCLOPENTADIENE 1.2E+03 0.01.00 0.01.00 1.2E+03 0.OE.D0 0.01+00 0.01.00 1.4E-05 9.11-01

DIELORIN 1.2E-01 3.7E+05 1.9E.01 1.2E-01 3.3E+01* Z.1E.O1* 3.3E+01* 0.01.00 O.OE.OO

ISODRIN 5.9E+01 5.9E+07 2.OE+02 4.6E+01 6.8E-02 2.01-02 8.71-02 0.01+00 O.DE+OO

TETRACHIOROETHYLENE 4.1E+01 O.OE+OO O.OE+0O 4.1E+01 0.01+00 0.OE"O0 0.01.00 4.11-07 2.71-02

TOLUENE 2.6E+05 0.01.00 0.01.00 2.6E+05 0.01+00 O.DE.O0 0.01.00 4.9E-07 3.3E-02

1,1,1-TRICHLOROETI4ANE 7.8E+04 0.01.00 0.01.00 7.8E+04 0.OE.00 0.01.00 0.01+00 6.01-10 4.01-05

COPPER 5.7E+04 0.01.00 0.01.00 5.7E+04 5.6E-03 0.01+00 5.6E-03 0.01.00 0.OE*OD

LEAD 2.2E+03 O.OE.0O 0.0E.00 2.2E+03 3.5E-02 0.DE+00 3.5E-02 0.01.00 0.01.00

MERCURY 4.6E+02 0.01.00 O.OE+00 4.6E+02 6.9E-03 0.OE.OO 6.9E-03 0.01+00 0.01+00

ZINC 1.41.05 0.01+00 0.01+00 1.4E+05 1.1E-03 0.01+00 1.1E-03 0.OE.O0 0.OE.0O

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.
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3.0 STUDY AREA EXPOSURE SUMMARY

The exposure assessment results for the SPSA at RMA are summarized in Table 3-1. Of

the 35 sites evaluated, 33 sites were designated as Priority I sites based on the most

sensitive exposed population PPLV (i.e., the industrial worker). These include:

"* Army Agents and Shell Pesticide Processing Area (SPSA-la)

"• Mounded Material (SPSA-lb)

"• Lime Pits (SPSA-lc)

"* Drainage Ditches (SPSA-ld)

"• Buried M-1 Pits (SPSA-le)

"• Buried Barrels containing Hexachlorocyclopentadine (SPSA-lf)

"* Balance of SPSA-I (SPSA-lg)

"* South Tank Farm Area (SPSA-2a)

"* Open Storage Area (SPSA-2b)

"• Salvage Yard (SPSA-2c)

"• Drainage Ditches (SPSA-2d)

"* Balance of SPSA-2 (SPSA-2e)

"* Drainage Ditches (SPSAO-3a)

"• Salt Storage Pad (SPSA-3b)

"* Former Tank Storage Area (SPSA-3c)

"* Revetted Tank Storage Area (SPSA-3d)

"* Balance of SPSA-3 (SPSA-3e)

"• Drainage Ditches (SPSA-4a)

"* Balance of SPSA-4 (SPSA-4b)

"* Drainage Ditch (SPSA-5a)

"• Balance of SPSA-5 (SPSA-5b)

"• Hydrazine Facility (SPSA-6)

"* Drainage Ditches (SPSA-7a)

"* Lagoon (SPSA-7b)

"* Balance of SPSA-7 (SPSA-7c)

"* Sanitary Landfill (SPSA-8a)

"* Drainage Ditches (SPSA-8b)
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"* Drainage Ditch (SPSA-9a)

"* Chemical Sewer System (SPSA-10)

"* Sanitary Sewer System (SPSA-11)

"* Process Water System (SPSA-12)

"* Aeration Basin (SPSA-12a)

"* Sedimentation Pond (SPSA-12b)

Two sites were designated as a Priority 2 site based on the most sensitive exposed

population PPLV (i.e., the industrial worker). These include:

"• Balance of SPSA-8 (SPSA-8c)

"• Balance of SPSA-9 (SPSA-9b)

The COCs in soils and sediments (i.e., those displaying an El greater than 0.1) for the

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

are:

"* Aldrin

"• Benzene

"* Bicycloheptadiene

"* Carbon tetrachloride

"* Chlordane

"• Chloroacetic acid

"• Chloroform

"* Chlorophenylmethyl sulfide

"* Dibromochloropropane

"• 1,2-Dichloroethane

"• PPDDE

"• PPDDT

"• Dicyclopentadiene

"* Dieldrin

"* Endrin

"* Hexachlorocyclopentadiene
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"• Isodrin

"• Methylene chloride

"* Methylisobutyl ketone"

"* Supona

• 1,1,2,2-Tetrachloroethane

"• Tetrachloroethylene

"• Trichloroethylene

"• Arsenic

"• Cadmium

"• Chromium

"• Lead

"• Mercury

The COSs in groundwater (i.e., those displaying a VEI greater than 1) for the SPSA are:

"• Aldrin

"* Benzene

"• Bicycloheptadiene

"* Carbon tetrachloride

"• Chlorobenzene

"* Chloroform

"• Dibromochloropropane

"* 1,1-Dichloroethylene

"* Dicyclopentadiene

"• Dimethyldisulfide

"* Hexachlorocyclopentadiene

"• Methylene chloride

"* Methylisobutyl ketone

"• Tetrachloroethylene

• 1,1,2-Trichloroethane

• Trichloroethylene

/ Identified as a COC for the commercial worker only (see Volume VII, Section 4.2).
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TABLE 3-1
NUMBER OF EXCEEDANCES FOR CONTAMINANTS OF CONCERN

IN THE SOUTH PLANTS SOUTH AREA

Contaminant of Concern Number of Exceedances

Aldrin 27
Benzene 7
Bicycloheptadiene 1
Carbon tetrachloride 2
Chlordane 13
Chloroacetic acid 2
Chloroform 4
Chlorophenylmethyl sulfide 1
Dibromochloropropane 3
1,2-Dichloroethane 2
PPDDE 7
PPDDT 11
Dicyclopentadiene 8
Dieldrin 33
Endrin I
Hexachlorocyclopentadiene 6
Isodrin 7
Methylene chloride 10
Methylisobutyl ketone" I
Supona 1
1, 1,2,2-Tetrachloroethane 6
Tetrachloroethylene 2
Trichloroethylene I
Arsenic 10
Cadmium 7
Chromium 7
Lead 5
Mercury 2

1/ Identified as a COC for the commercial worker only (see Volume VII, Section 4.2).
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Version 3.1. February 1988. Task No. 2 - South Plants. Contract No. DAAK1l-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 87216R02
EBASCO. 1987j. Final Phase I Contamination Assessment Report. Site 2-2: Test Site.

Version 3.2. July 1987. Task No. 2 - South Plants. Contract No. DAAKI 1-84-D-
0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 87006R17
EBASCO. 1987k. Final Phase I Contamination Assessment Report. Site 2-4: Excavation

Pit. February 1987. Task No. 2 - South Plants. Contract No. DAAKII-84-D-0017.
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 87216R04
EBASCO. 19871. Final Phase I Contamination Assessment Report. Site 2-13: Former

Open Storage Area. Version 3.2. July 1987. Task No. 2 - South Plants. Contract
No. DAAKll-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 87216R05
EBASCO. 1987m. Final Phase I Contamination Assessment Report. Sites 2-14a and 2-

14b: Sanitary Landfills. Version 3.2. July 1987. Task No. 2 - South Plants.
Contract No. DAAKIl-84-D-0017. Prepared for: U.S. Army Program Manager's
Office for RMA Contamination Cleanup.

RIC 87006R18
EBASCO. 1987n. Final Phase I Contamination Assessment Report. Site 2-7: Aeration

Basin. February 1987. Task No. 2 - South Plants. Contract No. DAAK11-84-D-
0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 87127R06
EBASCO. 1987o. Final Phase I Contamination Assessment Report. Section 1 -

Uncontaminated Area. Version 3.3. April 1987. Task No. 7 - Lower Lakes. Contract
No. DAAKI1i-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.
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RIC 87127R08
EBASCO. 1987p. Final Phase I Contamination Assessment Report. Section 2 -

Uncontaminated Area. Version 3.3. May 1987. Task No. 7 - Lower Lakes. Contract
No. DAAKll-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 87006R19
EBASCO. 1987q. Final Phase I Contamination Assessment Report. Site 2-9: Open

Storage Area. February 1987. Task No. 2 - South Plants. Contract No DAAKI1-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 88046R04
EBASCO. 1988a. Final Phase I Contamination Assessment Report. Site 1-3: Mounded

Material. Version 3.2. February 1988. Task No. 2 - South Plants. Contract
No. DAAKI1-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 88046R04A
EBASCO. 1988b. Final Phase 1I Data Addendum. Site 1-3: Mounded Material.

Version 3.1. October 1988. Task No. 20 - South Plants. Contract No. DAAKI 1-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA
Contamination Cleanup.

RIC 88357R01
EBASCO. 1988c. Proposed Final Rocky Moui.Lain Arsenal Chemical Index Volumes I-

II. May 1988. Contract No. DAAKII-84-D-0017. Prepared for: U.S. Army Program
Manager's Office for RMA Contamination Cleanup.

RIC 87006R15A
EBASCO. 1988d. Final Phase 11 Data Addendum: Site 1-5: Lime Pits. Version 3.1.

September 1988. Task No. 2 - South Plants. Contract No. DAAKI1-84-D-0017.
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 87196R01A
EBASCO. 1988e. Final Phase 11 Data Addendum. Site 1-1: Drainage Ditches. Version

3.1. October 1988. Task No. 20 - Lower Lakes. Contract No. DAAKIl-84-D-0017,
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 87127R01A
EBASCO. 1988f. Final Phase II Data Addendum. Site 1-10: South Tank Farm.

Version 3.1. October 1988. Task No. 2 - South Plants. Contract No. DAAKI 1-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 87127R07A

4-3
REAiO/RPT0413.REA VI.G 8P'7/90 1:11 pin spl



EBASCO. 1988g. Final Phase II Data Addendum. Site 1-9: Open Storage Area.
Version 3.1. October 1988. Task No. 20 - Lower Lakes. Contract No. DAAKI 1-
84-D-0017. Prepared for: U.S. Army Program Manager's Office for RMA
Contamination Cleanup.

RIC 87127R05A
EBASCO. 1988h. Final Phase 11 Data Addendum. Site 1-8: Salvage Yard. Version

3.1. October 1988. Task No. 2 - South Plants. Contract No. DAAKll-84-D-0017.
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 87127R02A
EBASCO. 1988i. Final Phase II Data Addendum. Site 2-6: Open Storage Area.

Version 3.1. October 1988. Task No. 2 - South Plants. Contract No. DAAK11-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 88166R01
EBASCO. 1988j. Final Phase I Contamination Assessment Report. Site 2-8: Former

Tank Storage Area. Version 3.2. May 1988. Task No. 2 - South Plants. Contract
No. DAAKI1-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 88166R01A
EBASCO. 1988k. Final Phase II Data Addendum. Site 2-8: Former Tank Storage

Area. Version 3.1. October 1988. Task No. 2 - South Plants. Contract
No. DAAKI1-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 87006R20A
EBASCO. 19881. Final Phase II Data Addendum. Site 2-12: Former Tank Location.

Version 3.1. October 1988. Task No. 2 - South Plants. Contract No. DAAKI 1-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA
Contamination Cleanup.

RIC 87216R06A
EBASCO. 1988m. Final Phase II Data Addendum. Site 2-1: Drainage Ditches. Version

3.1. October 1988. Task No. 20 - Lower Lakes. Contract No. DAAKll-84-D-0017.
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 87216R01A
EBASCO. 1988n. Final Phase II Data Addendum. Site 1-11: Sanitary Landfill. Version

3.1. September 1988. Task No. 2 - South Plants. Contract No. DAAKll-84-D-
0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.
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RIC 88286R09
EBASCO. 1988o. Final Phase I Contamination Assessment Report. Site 1-7: Hydrazine

Blending and Storage Facility. Version 3.2. September 1988. Task No. 11. Contract
No. DAAK11-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 87006R16A
EBASCO. 1988p. Final Phase II Data Addendum. Site 2-3: Lagoon. Version 3.1.

September 1988. Task No. 2 - South Plants. Contract No. DAAKll-84-D-0017.
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 87216R02A
EBASCO. 1988q. Final Phase II Data Addendum. Site 2-2: Test Site. Version 3.1.

September 1988. Task No. 2 - South Plants. Contract No. DAAKI1-84-D-0017.
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 87216R04A
EBASCO. 1988r. Final Phase II Data Addendum. Site 2-13: Former Open Storage

Area. Version 3.1. September 1988. Task No. 2 - South Plants. Contract
No. DAAK1l-84-D-0017. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 87216R05A
EBASCO. 1988s. Final Phase II Data Addendum. Site 2-14a: Sanitary Landfill.

Version 3.1. October 1988. Task No. 2 - South Plants. Contract No. DAAKI 1-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA
Contamination Cleanup.

RIC 88286R08
EBASCO. 1988t. Final Phase I Contamination Assessment Report. Chemical Sewers -

North Plants and South Plants. Version 3.2. September 1988. Task No. 10.
Contract No. DAAKII-84-D-0017. Prepared for: U.S. Army Program Manager's
Office for RMA Contamination Cleanup.

RIC 88196R06
EBASCO. 1988u. Final Phase I Contamination Assessment Report. Sanitary Sewer -

South Plants. Version 3.2. June 1988. Task No. 10. Contract No. DAAKI1-84-D-
0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 87006R18A
EBASCO. 1988v. Final Phase II Data Addendum. Site 2-7: Aeration Basin. Version

3.1. September 1988. Task No. 2 - South Plants. Contract No. DAAKIl-84-D-
0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.
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RIC 88256R04
EBASCO. 1988w. Final Phase I Contamination Assessment Report. Process Water

System. Version 3.2. August 1988. Task No. 10. Contract No. DAAKll-84-D-
0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 87127R06A
EBASCO. 1988x. Final Phase II Data Addendum. Section 1 - Nonsource Area.

Version 3.1. October 1988. Task No. 20 - Lower Lakes. Contract No. DAAK II-
84-D-0017. Prepared for: U.S. Army Program Manager's Office for RMA
Contamination Cleanup.

RIC 88286R07
EBASCO. 1988y. Final Phase I Contamination Assessment Report. Site 1-13/2-18:

South Plants Manufacturing Complex/Shell Chemical Company Spill Sites. Version
3.1. July 1988. Task No. 2 - South Plants. Contract No. DAAKII-84-D-0017.
Prepared for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 88306R01
EBASCO. 1988z. Final Phase I Contamination Assessment Report. Data Presentation

Report. South Plants Regional Study Area/South Plants Manufacturing Complex.
Version 3.2. October 1988. Task No. 2 - South Plants. Contract No. DAAKl 1-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

RIC 88286R10
EBASCO. 1988aa. Final Phase I Contamination Assessment Report. Data Presentation

Report. Army Spill Sites/South Plants Manufacturing Complex. September 1988.
Task No. 24. Contract No. DAAKIl-84-D-0017. Prepared for: U.S. Army Program
Manager's Office for RMA Contamination Cleanup.

RIC 87006R19A
EBASCO. 1988bb. Final Phase II Data Addendum. Site 2-9: Open Storage Area.

Version 3.1. September 1988. Task No. 2 - South Plants. Contract No. DAAKII-84-
D-0017. Prepared for: U.S. Army Program Manager's Office for RMA Contamination
Cleanup.

EBASCO. 1989a. Final Remedial Investigation Report. Volume VIII. South Plants
Study Area. Version 3.3. July 1989. Contract No. DAAKI5-88-D-0024. Prepared
for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.
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NONTARGET SCREENING

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 I

and II RI data as part of the RMA Chemical Index (EBASCO, 1988c/RIC88357R01).

These contaminants were carried through to the exposure assessment where an additional

screening was performed to determine whether PPLVs should be developed for each of the

site-specific nontarget contaminants. Development of PPLVs for these contaminants was

based on four screening criteria, namely, frequency of occurrence, similarity of the

nontarget concentration to that of target contaminants, suspicion that the detection was a

laboratory contaminant, and co-occurrence of nontargets with targets in Arsenal soils (see

Volume VI-A, Section 2.2.3.1).

The results of the nontarget evaluations for each site of South Plants Study Area, their

screening parameters, and the decision to further consider or reject them, are presented in

Table A-1.
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TABLE B-1
SOUTH PLANTS STUDY AREA EIms

Mean
SPPPLV Concentrations

Site Contaminant (ug/kg) (ug/kg) Elm

SPSA-la Aldrin 2.900 Ind" 28 9.5 10-'
Benzene 21 Ind 1.2 0.057
Carbon tetrachloride 40 Ind 25 0.62*
Chloroform 83 Ind 10 0.12*
Dibromochloropropane 2.8 Ind 1 0.65*
Dicylopentadiene 23 Ind 21 0.93*
Dieldrin 1,300 Ind 3.0 2.3 x 10.
Hexachloro-

cyclopentadiene 1,100 Ind 45 0.040
Methylene

chloroethane 44 hId 0.97 0.022
1,1,2,2,Tetrachloroethane 28 hId 0.010 3.6 x 10'
Tetrachloroethylene 210 hId 2.7 0.012

SPSA-le Dicyclopentadiene 7,800 Ind 30 3.77 x 10-'

SPSA-2a Methylene chloride 600 hId 13 0.022
Dicyclopentadiene 560 hId 48 0.082

SPSA-26 Benzene 81 hId 7.1 0.086
Dicyclopentadiene 39 Ind 36 0.92*
Methylene chloride 170 hId 7.1 0.040

SPSA-2e Benzene 74 Ind 5.0 0.067
Dibromochloropropane 1.8 Rec' 2.0 1.1*
Dicyclopentadiene 56 Ind 320 5.7*

SPSA-3b Aldrin 6,300 Rec 8.0 1.3 x 10`
Dieldrin 2,900 Rec 0.13 2.1 x 10.3

Hexachloro-
cyclopentadiene 120 hId 0.29 2.4 x 10`

SPSA-3c Dicyclopentadiene 23 hId 9.2 0.39*
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t TABLE B-2

CSOUTH PLANTS STUDY AREA Dc.'S

Site Contaminant D.. (m)

SPSA-la Carbon tetrachloride 1,680
Chloroform 851
Dibromochloropropane 1,680
Dicyclopentadiene 2,358

SPSA-2b Dicyclopentadiene 901

SPSA-2e Dibromochloropropane 2,127
Dicyclopentadiene > study area boundary

SPSA-3e Dicyclopentadiene 1180

SPSA-7c Benzene 962

SPSA-10 Dibromochloropropane NA"/

1/ Site SPSA-1O is the chemical sewer line. Since a distance form the center of the site could not be define, no D, was
computed for this site.
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