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Preface

This report summarizes the Remedial Investigation (RI) Sampling Program conducted at

the Defense Distribution Depot Memphis, Tennessee (DDMT). Given the need to combine

the Base Realignment and Closure (BRAC) and Comprehetisive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA) programs, the Huntsville Division

Corps of Engineers (CEHNC) directed CH2M HILL to prepare separate modular reports

that present the R1 sites information for each property parcel.

The following Letter Reports are presented in a modular style so that the DDMT property

parcels may be evaluated individually. Each report is an independent, stand-alone

document so that the reports may be easily providek:l to potential property buyers. The

reports have been combined in a single notebook for management ease. Each report consists
of a brief site description, previous investigation results, sampling procedures, site maps,

data summary tables, contaminant fate and transport evaluation, preliminary risk

evaluation, and summary and recommendations for further activities at each RI site.
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Executive Summary and Overview

Remedial InvestigationSites Sampling Program
Defense Distribution Depot Memphis, Tennessee

6

Background

The Base Realignment and Closure (BRAC) 95 Commission selected the Defense Distribution

Depot Memphis, Tennessee (DDMT) for closure under the BRAC process. All 642 acres of this

facility are considered BRAC property. In preparing the Environ,te,tal Baseline Survey
(Woodward-Clyde, 1996), the DDMT facility was divided into 35 parcels based on the

environmental condition of the property. DDMT is currently undergoing a dynamic process

wherein properties defined as BRAC parcels are being transferred from government control to
other private- and public-sector industrial or recreational uses.

In October 1992, DDMT was placed on the National Priorities List (NPL) by the United States

Environmental Protection Agency (EPA). Therefore, DDMT must fulfill requirements under the

Comprehensive Environmental Response, Compensation, and Liability Act of 1980(CERCLA)

and National Contingency Plan (NCP). A remedial inwestigation/feasibifity study (RI/FS) is
being conducted to determine the nature and extent of contamination at the sites identified as

requiring an RI, evaluate the risk to human health and the environment, and screen potential

cleanup actions. The purpose of the RI Sampling Program, which is part of the RI/FS, is to
accomplish the following:

• Characlerize releases from the sites

• Assess the nature and extent of soil and surface water contamination attributable to past
operations

• Gather and evaluate data to determine the need for interim remedial actions for the sites

• Evaluate the risk to human health and the environment as part of file comprehensive RI

Assess the feasibility of remedial actions for the sites needing further actions

The purpose of these letter reports is to evaluate the results of the RI Sampling Program and the
sampling from previous investigations and to recommend further actions at RI sites in these

parcels.

Data and information for the CERCLA-governed RI sites have been organized and presented

by BRAC parcels to support parcel leasing. Early risk-based evaluation of BRAC parcel and

CERCLA site environmental data has been performed to establish a Finding of Suitability to
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Lease (FOSL) or Finding of Suitability to Transfer (FOSO, which permits lease or transfer of

parcels and buildings.

A BRAC Cleanup Team (BCT) is formed at each facility affected by the BRAC process. At

DDMT, the BCT consists of representatives from DDMT, EPA Region IV, Tennessee

Department of Environment and Conservation (TDEC), with support from the U.S. Army

Corps of Engineers (COE), Huntsville (CEHNC), and CH2M HILL.

Methodology

The RI Sampling Program was based on the Operable Unit5 2, 3, and 4 Field Sampling Plans

(CH2M HILL, 1995). Sampling was conducted for areas where data gaps exist and where

sampling and analyses are required to characterize the nature and extent of contaminants from

past activities at the site.

RI site data were collected for surface soil, subsurface soil, and surface water (sampling

locations are shown in Figure ES-1). Samples were collected and sent to CH2M HILL Analytical

Services in Montgomery, Alabama in accordance with the procedures outlined in the Generic

Quatity Assurance Project P/a,] (CH2M HILL, 1995). Table ES-1 summarizes the analytical

methods used for the RI Sampling Program. COE's split samples were collected from

approximately ten percent of the samples collected at DDMT for a quality control check by the

COE laboratory in Georgia. The results of the split samples will be reported in the final RI

Report.

A relational, statisbcal database was the basis for creating data summary tables and for

comparing RI Sites' data with screening level data. Screening level data are comparison criteria

that were developed from applicable regulatory criteria for each media or from background

values. The comparison criteria are used to evaluate the known contamination at a site to assess

whether it exceeds an acceptable risk.

In addition, the BCT established some parameter-specific screening criteria for surface soils

during a workshop held in Memphis, Tennessee, in August 1997. These screening cdteria were

developed for parameters that were frequently detected at elevated concentrations and were

based on background concentrations from the residential and recreational areas surrounding

DDMT, residential land use, risk-based criteria (RBC), or CERCLA criteria. Updated

background values were also used in the screening tables (found in the Final Background

Sampling Program Technical Memorandum [CH2M Iq/LL, 1998]). Figures provided with each RI

site show the parameters exceeding RBC at each sampling location within the site. These

parameters are also shown in bold in the data summary tables for each site.

Constituents of potential concern (COPCs) are parameters that exceed both background values

and the screening criteria. COPCs are discussed in Section 3.1 of each parcel report. Not all

exceedances shown in the figures for each site are COPCs. A site may have several exceedances

of a particular parameter at various sample locations, but the exceedances are only COPCs if

both the background value and at least one screening criteria are exceeded. COPCs for each site

• are summarized in Table ES-2, but are not itemized by sample location. For a complete
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discussion of which specific sample location had a COPC, refer to Section 3.1 of each parcel

report.

A Preliminary Risk Evaluation (PRE) was conducted to provide a preliminary evaluation of

environmental data and, thereby, provide input into the risk management decisions for the

BCT. The PRE methodology and results are presented in the Defense Depol Memphis, Tennessee,

Preli,tinary Risk Evalualion Report (CH2M HILL, 1998). EPA Region IV has published guidance

on performing a PRE to determine the suitability to lease parcels based on their known or

suspected environmental condition (EPA, 1994), and this guidance was followed in preparthg

the PRE. The PRE calculation and evaluation were performed for all R1 sites sampled. The PRE

methodology results in a conservative risk calculation that will not be exceeded if the site

undergoes a baseline risk assessment• The PRE results are summarized by generally

categorizing sites into one of the following categories: No Further Assessment, Further Risk
Assessment, or Interim Remedial Action.

Results

Table ES-2 summarizes the copes by media for all the RI sites in the Main Installation. These

COPCs are discussed in detail in each parcel report and are summarized by media below• The

media tables presented for each site provide more details on the COPCs.

Surface Soils

Compounds detected in surface soils were compared to five types of screening levels to

determine the COPCs for surface soil. The five types of screening levels include background

values soil ingestion, RBCs (EPA, 1997) in both a residential and industrial setting, and soil-

screening levels for transfer from soil to groundwater. Background values are based on 22

surface soil samples taken from the perimeter of the DDMT Main Installation and Dunn Field

(11 on-slte samples), as well as residenllal areas, golf courses, cemeteries, schools, and

recreational areas (11 off-site samples) within two miles of DDMT.

COPCs were found more often in surface soil than any other media. A total of 16 parameters
were identified as COPCs for surface soils, at a total of 9 sites. The most common COPCs were

polynuclear aromatic hydrocarbon (PAH) compounds, which were identified at 3 of the 9 sites.
Arsenic, chromium, lead, and dieldrin were the other common COPCs, which were detected in
at least two of the nine RI sites.

The subgroup of PAH compounds (specifically benzo[a]anthracene, benzo]a]pyrene,

benzo[b]flouranthene, and indeno[1,2,3..cd]pyrene) were detected in the surface soil at RI Sites

27, 34, and 57. PAHs are observed throughout the DDMT Main Installation generally from

samples in proximity to railroad tracks. Sitewide PAHs will be evaluated in the Main

hlstallation Remedial Inz;estigation ReFort.

The pesticide dieldrin was determined to be a COPC in surface soils at three RI Sites: 48, 58, and

59. Dieldrin is found in many surface soil samples collected throughout the DDMT Main

Installation. The dieldrin concentrations in these surface soil samples result from general

pesticide application in grassy areas and around warehouses that are not associated with
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management of hazardous substances in specific RI sites. Dieldrin, currently being evaluated as

a sitewide constituent, will be reported in the Main Installation Ran_edial hlvestigation Reporl.
Dieldrin is further discussed below in "Sitewide Issues."

Metals (including antimony, arsenic, cadmium, chromium, and lead) were detected as COPCs
in R1 Site 32 surface soils. Arsenic, chromium, and lead were detected as COPCs in RI Site 34

surface soils as well. The metals iron and vanadium were detected as COPCs in RI Site 27.

Polyehlorinated biphenyls (PCBs) that are COPCs are confined to one site (RI Site 48).

Dichlorodipbenyldichloroethene (DDE) and dichlorodiphenyltrichloroethane (DDT) are
COPCs at Pd Site 57.

Subsurface Soils

Compounds detected in subsurface soils were compared to two types of screening levels.

Subsurface soil screening levels consist of background values and soil screening levels for

transfer from soil to groundwater. The groundwater protection criteria values are the generic

soil screening levels (SSLs) from EPA guidance (EPA, 1996, EPA/540/R-95/128). Them values

are based on a dilution-attenuation factor (DAI a) of 20 applied to a health-based groundwater

concentration, which accounts for natural processes thai reduce contaminant concentrations in

the subsurface. Background values are based on 22 subsurface soil samples taken from file

perimeter of the DDMT Main Installation and Dunn Field, as well as residential areas, schools,

and recreational areas within two miles of DDMT. Table ES-2 summarizes the parameters that
met the criteria for subsurface soil COPCs.

There were no COPCs in the subsurface soils at the RI Sites, except for the elevated chromium

detection at the 18- to 20-foot depth at RI Site 34. Increasing chromium concentrations with

depth is likely due to variation in soil types that occur with depth and is representative of

leaching of surface contamination.

Surface Water

cOPes in surface water were those compounds that exceeded background values and at least

one screening level (Table ES-2). Surface water screening levels consist of background values,

Tennessee state values, federal ambient water quality criteria for the protection of human

health for the ingestion of organisms and water (AWQC-HH), and federal ambient water

quality criteria, chronic for the protection of freshwater aquatic life (AWQC-AO) values.

Surface water background criteria are based on 22 surface water samples taken from streams at

locations upgradient from DDMT surface water drainage.

Both sites sampled for surface water had COPCs: RI Sites 25 and 26. Only DDE was common at

both Sites 25 and 26, and DDE was the only COPC for Site 25. The other COPCs for Site 26
included arsenic, dissolved arsenic, lead, zinc, and DDT.

Sediments

Detected compounds were compared to three types of screening levels: background values,

sediment preliminary remediation goal (PRG) values, and National Oceanic and Atmospheric
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Administration (NOAA) values to determine the sediment COPEs. Parameters that were

COPCs in sediments are shown in Table ES-2. Sediment background criteria are based on 22

sediment samples taken from streams at locations upgradient from DDMT surface water

drainage.

Sediments were not sampled during the R[ investigation, but historical data from the 1990 RI

(Law Environmental, 1990) are available. DDG DDT, dichlorodiphenyl dichloroelhane (DDD),

and lead are parameters of historical interest at RI Site 25, while bis(2-ethylhexyl_hthalate are

parameters of historical interest at RI Site 26.

Sitewide Issues

Dieldrin

Dieldrin exists at DDMT in surface soils, subsurface soils, and sediments. It is a COPE in

surface soils at three sites (RI Sites 48, 58, and 59), but is not a COPC in any other media at RI
sites.

Since dieldrin is only minutely soluble in water, its most likely migration pathway at DDMT is

via erosion as suspended soil particles in the surface water, where it potentially would be

available to aquatic organisms. Dieldrin in the subsurface soils should be relatively immobile

and not impact groundwater quality.

Dieldrin has been identified as a sitewide problem in surface soils, and the need for a sitewide
risk evaluation has been identified. Figure ES-2 shows the dieldrin concentrations in surface

soil across the Main Installation. The residential RBC for soil ingestion for dieldrin is 0.04

milligrarr,s per kilogram (mg/kg), and the industrial RBC for soil ingestion is fl.36 mg/kg.

Detecled concentrations of dieldrin relaHve to the industrial RBC screening criteria are plotted

in Figure ES-2.

Appendix B of the Draft PRE (CH2M HILL, 1997) contains a Draft Technical Memorandum thai

statistically compares the dieldrin data from DDMT itself with background data obtained for

dieldrin in the Memphis vicinity. Preliminary risk considerations indicated the elevated

concentrations of dieldrin detected in many surface soil samples across the Main Installation of
DDMT were well above risk-based criteria for both residential and industrial land uses.

Most of the detected concentrations at the site, as well as background, are above health-based

screening levels. However, dieldrin has not been in use at DDMT since the 1970s when it was

banned for surface applications within the U.S. Thus, observed concentrations are from

historical rather than current pesticide application. Because concentrations of dieldrin remain

elevated for approximately 20 years after application, dieldrin is persistent in the environment.

A risk evaluation of dieldrin and other associated pesticides in environmental media across the

DDMT Main Installation will be performed and reported in the RI Report.
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PAH Compounds

I'AH compounds, found sitewide in surface soil at DDMT, are attributed to railroad operations.

PAHs may come from creosote seepage from railroad track cross ties, historical railcar leaks to

the surface, or application of a pentachlorophenol (PCP)/used-oil mixture that was historically

applied for weed control along the tracks. Migration of PAl I compounds across the surface

may occur with surface soil transport mechanisms includ ing surface water runoff and wind
action.

These compounds were detected in surface soils at three RI sites: 27, 34, and 57.

Benzo(a)anthracene, benzo(b)pyrene, benzo(b)flouranthene, and indeno(1,2,3-ed)pyrene were

the most common PAH compounds detected, occurring at all three sites. RI Site 57 had tbe

most extensive contamination, with ten different PAH compounds detected, while RI Site 27

had five compounds and RI Site 34 had only 4 compounds detscted. PAH compounds will be

addressed as a sitewide problem as part of an upcoming risk evaluation.

PAH compounds are a mixlure of heavier hydrocarbons, are similar in chemical and physical

characteristics, and lend to migrate and behave similarly in the environment. Generally, these

compounds have low vapor pressures, are only marginally soluble in water, and have a higb

affinity for soils. They would be expected to migrate as adsorbed components of soils and

potentially would be available to aquatic organisms in turbid surface water or to bottom

feeders in areas with contaminated sediments. These compounds do not bioaccumulale

significantly because of their rapid metabolism and excretion by most aquatic organisms.

DDE and DDT

DDE and DDT, found in surface soils sitewide at DDMT because of historical pesticide

application, will be addressed in an upcoming risk evaluation. Not only is DDT found as a
COPC in surface soil at R1 Site 57, but it is also a COPC in surface water at RI Site 26. DDE is a

COPC in surface soils at only one site (RI Site 57) and in surface water at two sites (RI Sitss 25

and 26). DDD was not a COPC at any site.

DDT and two of its degradation breakdown products, DDD and DDE, exist in surface soils at

DDMT and should not be mobile in this environment. These compounds have an extremely
high affinity for soil and, essentially, are insoluble in water. DDT also was reported in

sediments at four sites on DDMT, indicating that migration via this pathway has occurred from

surface soil at DDMT. These compounds can bioaccumulate and become more concentrated as

they move up in the food chain and potentially could affect receptors via this migration

pathway.

Conclusions and Recommendations

The following are the overall conclusions for the Main Installation:

Of the media sampled, surface soils have the most COPCs at the greatest number of sites.

COPCs in surface soils include metals, PCBs, PAH compounds, and pesticides.
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The subsurface soil at the sites is essentially free of contamination. Only one metal was
detected in subsurface soil at one site: Chromium was a COPC at RI Site 34.

Of the two ponds in the Golf Course (Parcel 3), which are the only RI Sites with surface water,

RJ Site 26 had six COPCs, while RI Site 25 had only one COPC. Of the nine sites on the Main

Inslallation, only five require further sampfing to evaluate the extent of contamination. These

sites are shown in Table ES-3. Recommendations for the Main Installation involve conducting

sitewide risk evaluations for a few parameters of concern across the Main Installation,

conducting risk evaluations for specific parameters at a site, and conducting additional

sampling at some of the sites requiring further action. The recommendations are summarized

by site in the comments column of Table ES-3.

In some eases a further evaluation of metals data against background values in surface and

subsurface soils is recommended. This evaluation can be performed without additional

sampling.

Site 48, the Building 274 Cafeteria, is scheduled for leasing under the BRAC program. After
review of the PCB levels in soil surrounding the building, the BCT decided to recommend an

early action soil removal at this building. A soil removal design is currently underway.
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Parcel 3 Report 309

Remedial Investigation Sampling Program

21

Defense Distribution Depot Memphis, Tennessee

Parcel 3 is a 2,163,177-square-foot (ft =)parcel in the southeastern corner of the Main Installation

in Operable Unit (OU)-3. Parcel 3 consists of the golf course; Lake Danielson; the Golf Course

Pond; and Buildings 188, 189, 192, 193, 194, 195, 196, 197, and 198. Samples were collected at

Remedial Investigation (RI) Sites 25 and 26 in this parcel during the RI Sampling Program.
Sampling activities at this site are described below.

The RI Sites in this document have been identified by the Defense Distribution Depot Memphis,

Tennessee (DDMT) through a review of existing documents, interviews with facility personnel,
and knowledge of the facility's operations. RI sites are locations at DDMT that have been

known to have past releases as a result of facility operations. These sites have been previously

identified as requiring a RI and have a confirmed presence of contaminants. The following RI
Sites are located in Parcel 3:

RI Site 25: Golf Course Pond

RI Site 26: Lake Danielson

Additional sites identified with past potential releases to the environment from past operations
are addressed in the Screening Sites Sampling Program. General areas within the installation

without any known industrial operations involving hazardous chemicals are addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Results of these programs are
addressed in separate letter reports.

The purpose of the RI Sampling Program, which is part of the Remedial

Investigation/Feasibility Study (RI/FS), is to accomplish the following:

• Characterize potential releases from the sites

Assess the nature and extent of soil and surface water contamination attributable to past
operations

• Gather and evaluate data to determine the need for interim remedial actions for the sites

• Evaluate the risk to human health and the envirorunent

• Assess the feasibility of remedial actions for the sites needing further actions

The purpose of this letter report is to evaluate the results of the RI Sampling Program and
sampling from previous investigations and to recommend further actions at RI sites in this

parcel. The remainder of this report presents the results of past investigations; RI Sampling

SAN_PI13_282/P_,_CEL3,DOC
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Program strategy, procedures, and results; and recommendations for future investigations at
each site.

Surface soils, subsurface soils, and surface water were investigated as part of the Ri Sampling

Program. Surface soil samples (any sample whose lowest depth is 2 feet or less) were taken

both as independent samples and as the upper interval of a soil boring profile. Thus, surface

soil samples taken as part of a soil boring may have an "SB" designation and are initially

discussed under Subsurface Soil Sampling Procedure (Section 2.2.2.2). However, the results

from that upper interval are presented in the surface soil tables and discussions in Section 3.0.

Site 25: Golf Course Pond (Subparcel3.8)

1.0 Introduction

Table I presents the parcel grouping, location and status information for this site.

TABLE1
Parcel3, Slim25 Inlorrnation
RemedialInvesticdationSamplingProgram,DefenseDistributionDepotMemphis,Tennessee

Parcel Building Number RI/FS OU Bite Number CERCLA' Status

3 Coil Course Pond 3 25 RI

1CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act of 1980

The Golf Course Pond, constructed in the 1940s, is located in the northeastern corner of the

DDMT. This pond is an unlined, man-made pond measuring approximately 75 feet wide and

125 feet long with an earthen dam. The 0.23-acre pond receives surface water runoff from the

golf course and the southeastern part of the facility. Stormwater enters the pond through

overland flow and from two stormwater drainage pipes (one 8-inch-diameter pipe and one 36-

inch-diameter pipe). Overflow from the pond flows to an open, concrete-lined storm drain that

eventually drains into Nonconnah Creek, a tributary of the Mississippi River. The site

configuration, sample locations and constituents exceeding Risk-Based Criteria (RBC) are

shown in Figure 1.

2.0 Study Area Investigation

This discussion includes details of the sampling conducted by CH2M HILL for the RI Sampling

Program efforts. The historical data results are included in the following discussions as well;

however, sampling strategy and analysis included in the historical reports are not repeated
here.

2.1 Other Investigations

Sampling has occurred in tiffs parcel as part of the initial Rls at DDMT, reported by Law

Environmental (1990) and as part of the EDRW, Inc. (1996} investigation of off-site drainage

SAN/WP/_ _2]B2/IP_'_CEL3 DO C 2
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pathways. Two sediment samples (SD4 and SD5) and two surface water samples (SW4 and
SWS) were collected by Law Environmental (1990). Sample SD4 was located at the northem end

of the pond, and SD-5 was located in the southeast comer. Both were sampled at the

sediment/water interface at a depth of nine inches.

Previous surface water samples collected from the Golf Course Pond indicated that the pond

water was generally free of the tested analytes. However, metals and pesticides were detected
in sediment from the pond, and fish tissue samples exhibited pesticide and polychlorinated

biphenyl (PCB) residues.

Radlan collected additional sediment and fish tissue samples for the Baseline Risk Assessment

of surface impoundments at the golf course (Radian [ntemafional, 1997) (shown in Table 2).
Three additional sediment samples were taken from the Golf Course Pond (SDll, SD12, and

SD13) and analyzed for pesticides. No fish samples were taken from the pond. Heptachlor

epoxide, chlordane, and dieldrin were not detected in any of the three samples taken.

Dichlorodiphenyldichloroethene (DDE) and dichlorodiphenyldichloroethane (DDD) were
detected in all three samples, while diehlorodiphenyltrichloroethane (DDT) was only detected

in Sample SD13. Concentrations of DDE, DDD, and DDT ranged from 35 micrograms per

kilogram (ltg/kg) dry weight to 134 l.tg/kg dry weight.

2.2 RI Sampling Program

2.2.1 Sampling Strategy

Tlais sampling strategy was developed to evaluate whether releases have occurred to surface

water and to assess the potential of contaminant transport into the pond by stormwater. For

this sampling program, surface water samples were collected from stormwater runoff entering

the pond to assess the potential that contaminants would be transported into the pond by

stormwater.

Four surface water samples were collected from stormwater runoff entering the pond along the

north and eastern edges to assess whether contaminants are entering the pond. Two surface

water samples were analyzed for target compound list/target _aaalyte list (TCL/TAL)
constituents in accordance with the Operable Unit 3 Field Sampling Plan (CH2M HILL, 1995).

2.2.2 Sampling Procedures
This section describes the sampling procedures and laboratory analyses performed for surface

water.

SANJWPI13g_p, RCEL3[X_ 3
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TABLE2
Pesl]cides ConcentrationsRepoded for t_e 1997 Sedimentand Fish SamplesCollected from the GolfCourse trnpoundments at

the DefenseDistribulionDepot, Memphis, Tennessee
Remedial/nvestigat_n Sampling program, DefenseDislribution Depot Memphis, Tennessee

Concentrations

Sample No. Heptachlor Epoxlde DDE DDD DDT Chlordane D1etdrIn

Sediment (_9[kg dry weight)

1 54 850 211 99 640 ND

2 ND NO ND ND ND NO

3 87 1650 537 157 3890 ND

9 NO 386 123 NO 1030 ND

6 B8 1470 . 712 166 2150 ND

7 ND 76 46 71 ND ND

8 67 1170 448 164 2390 ND

9 ND 102 33 ND 210 ND

16 115 1780 1OOO 227 2440 NO

1t ND 95 48 ND ND ND

12 ND 95 3B ND ND ND

13 ND 134 65 35 ND ND

15 114 2120 883 234 2870 ND

Fish (_g/kg as received)
1 ND 3190 490 12 732 45

2 ND 800 124 ND 166 13

N°aem;;esl.lO,nd15arefromLakeDanielson. Sampie, 11.13 a a from the Golf Course Pond.
Sediment Sample NO. 2 had higher delection timits, due to small sample size.
Sediment Sample No. 4 could nol be collected due Io gravel covering the pond bottom at that location.

Sediment Sample NO. 15 was s duplicate of No. 0.
Fish Sample No. 1 was a whole-body anatysis. Fish Sample NO. 2 was fgleted.
Both fish samples were from Lake Danietson.
Source: Radian International, 1997

2.2.2.1 SurfaceWater Sampling Procedures

With the approval of the Tennessee Department of Environment and Conservation (TDEC) and

the United States Environmental Protection Agency (EPA), surface water samples were

collected from four locations (SW25A, SW25B, SW2..5C, and SW25D) at this site (shown in

Figure 1). The following details the sample locations:

Sample SW25A was taken on the east side of the Golf Course• The sample was collected
from the concentcated stream of overland flow that was flowing into the pond fro m

Street.

* Sample SW25B, north of SW25A, was collected from a partially submerged outfall of a 36- .

inch diameter cot,crete drain pipe.

4
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Sample SW25C was collected north of the Golf Course Pond from the outfall of a 12-inch
diameter concrete pipe that discharges from a storm drain at Building 273 (1_,[Site 59).

Sample SW25D, taken north of the Golf Cours_ Pond, was collected from the overland flow
from the golf course and Building 271that is concentrating and flowing into the northern tip

of the pond.

The locations were sampled twice during the field effort. Each !ocation was sampled during

two separate storm events of more than 0.2 inches of rainfall. SW25A, however, was not
collected during the second storm event because there was not enough stormwater flow at that
location to collect a sample. The samples were collected where stormwater outfalls or overland

runoffs discharge into the pond. Samples were collected as close as possible to the beginning of

each storm event to coincide with first flush of the stormwater.

The surface water samples were collected using a clean_ unpreserved laboratory bottle. The

surface water was collected in the unpreserved bottle and then poured into the appropriate

laboratory bottles for analysis. Samples for dissolved metals analysis were filtered using a

peristaltic pump and in-line, 0.45-micron filters. Field parameters of pH, specific conductivity,

temperature, and dissolved oxygen were measured for each sample and are summarized in
Table 3. To prevent the potential for cross-contamination, a new unpreserved laboratory bottle
was used to collect each sample and new peristaltic pump tubing and filters were used on each

filtered sample.

TABLE 3

Parcel 3, Site 25 Surface Water Sampling Results
Remedial lnvestigation Sar@ting program. Defense Oisafibution Depot Memphis, Tennessee

Sarnpte Location pH (SU') Conductivity Temperature Dissolved Oxygen
(pmhos/crn') (=C=) (m g/L')

Ist Storm Event

SW25A 6,86 42 4,5 12,0

SW25B 6.32 10 4.5 11.4

SW25C 6.27 10 4,6 10.8

SW25D 6,53 40 4.2 10.0

2_ StormEvent

SW25A "
SW25B 6.99 40 11.1 8.8

SW25C 6.91 41 10.8 10.2

SW25D 6.50 39 10,3 B,2

Notes
SW25A was not collected during the second slorm even.

tSU - standard unit

2prnhos/cm - microhc_ per centimeler

3°C - degrees Celsius

4mg/L - milligrams per lilBr

5
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2.2.3 Analytical Procedures

All samples were sent to CH2M HILL's Analytical Services in Montgomery, Alabama for

analysis. Five surface water samples were analyzed for pesticides, PCBs, and total and
dissolved metals. Two of these surface water samples (one from each sampling event) were also

analyzed for TCL/TAL parameters. Samples received at the laboratory were analyzed in
accordance with the procedures specified in the Generic Quality Assurance Project Plan (CH2M

HILL, 1995) for the RI/FS currently being conducted at DDMT.

A data quality evaluation (DQE) was performed to assess the effect of the overall analytical

process on the usability of the data. The DQE established that the detection of acetone, 2-
butanone, and bis(2-ethythexyl)phtha ate can be attributed to field sampling and laboratory

contamination rather than environmental conditions at the site. Also, poor duplicate precxslon

for metals in the duplicate soil samples should be attributed to poor sample homogeneity as

well as to potentially poor sampling and analysis precision. With exception of the qualifications
listed above, the DQE concluded that data can be used in the project decision-making process.

3.0 interpretation of SampLingResults

3.1 Presentationof Results

Section 3.1.1 presents results of the RI Sampling Program for RI Site 25. Data are presented by
media for surface water and compared with appropriate screening criteria in Table 25-A and

25-B. Data from the 1997 CH2M HILL investigation are presented along with historical data

from the Remedial Investigations at DDMT, Final Report (Law Environmental, 1990). If a value

from a sampling location exceeds one of the comparison criteria, that value and the comparison
criterion are shown in bold on the summary table.

Constituents of potential concern (COPCs) are parameters that exceed both background values

and the screening criteria. Where concentrations exceed the selected background value, the

concentration is compared with the observed range of background values as reviewed and

established by the BRAC Cleanup Team (BCT).

COPCs identified for R1 Site 25 include DDE in the surface water; no COPCs were identified for

sediments since they were not sampled in the 1997 CH2M HILL sampling event. However,

environmental sampling performed by Radian (Radian International, 1997) indicated elevated

concentrations of DDD, DDT, and DDE in sediment samples.

Bis( 2-ethylhexyl)phthalat e and n-hitrosodiphenylamine are parameters of historical interest in
the surface water, and DDE, DDT, DDD, and lead are parameters of historical interest in the

sediments.

3.1.1 Surface Water
Results of the surface water analyses with values above detection limits are shown in Table 25-

A. This table also contains three types of comparison criteria for surface water. If a value from.a

sampling locafion exceeds one of the comparison criteria, that value arid the comparison
criterion are shown in bold. Several of the naturally occurring inorganic chemicals were

6
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detected within the background levels. Low levels of DDE and dieldrin were also detected.

Only DDE was slightly above the Federal Ambient Water Quality Criteria for the Protection of
Human I-[ealth for the Ingestion of Organisms and Water (AWQC-HH).

3.1.2 Sediments

Although sediments were not sampled during the most recent sampling event, sediment data
are available from the 1990 PJ conducted by Law Environmental (Table 25-B). At each sampling

location, two of the three pesticides (DDD, DDE, and DDT) were detected with depth (at the

nine-inch sampling interval). DDD and DDE were detected at the surface and at depth at

Sample SD4 sampling location, while DDD and DDT were detected at the surface and at depth

at location Sample SD5. DDD was detected at all four sampling points.

Sediment data are also available from the 1997 Kadian investigation. Three sediment samples

were taken in the pond, and DDD, DDE, and DDT wer_ detected in all of them. DDE and DDD

were detected in all three samples, and DDT was detected in Sample SD13.

Lead was a COPC at sampling location SD5 in both the surface and trine-inch sampling depths.

3.2 Vertical and Lateral Extent

Bis(2-ethylhexyl)phthalate and n-nitrosodiphenylamine in surface water were detected in SW4
and SWS in the historical data (Law Environmental, 1990) but were not detected in the

sediments in that data set. These parameters were not detected in the more recent

investigations. These chemicals are also common laboratory contaminants and may not be site-

related.

DDE was sporadically detected in surface water and sediments. [t was detected at 0.000032J

mg/L in SW25B in the first sampling event but not the second. These organo-chlorine

pesticides have very low solubility, thus their detection in the water samples may be related to

the suspended particulates.

In the historical sediment data set, DDE was detected at the surface in Samples SD4 and SDS,

and with depth at Sample SD4. The 1997 Radian sediment sampling event detected similar
concentrations of DDE near Sample SD4 (taken at the northern area of the pond) but lower

concentrations of DDE near Sample SD5 (taken at the southern area of the pond). DDD and

DDT.were not detected in surface water in recent sampling events but were detected in

sediments in historical data. DDD was found in both sediment locations at all depths, while

DDT was found in one sediment location (Sample SD5) at all depths. The 1997 Radian sediment

sampling event detected much lower concentrations of DDD and DDT when compared to the
1990 Law Environmental data.

Lead was detected in three surface water samples (SW25A, SW25B, and SW25D) at

concentrations that exceeded the Federal Ambient Water Quality Criteria - Chronic Values for

the Protection of Freshwater Aquatic Life (AWQC-AO) but were below background values.

Lead was a COPC in sediments at Sample SD5 at the surface and the nine-inch sampling depth,

exceeding background values, sediment preliminary remediation goal (PRG) values, and
National Oceanic and Atmospheric Administration (NOAA) values.

7
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3.3 PotentialMigrationPathways
The following paragraphs provide a general discussion of the potential migration pathways

based on physical and chemical properties of the COPCs at RI Site 25.

Lead is present at concentrations greater than background, or above screening criteria, in
surface soils, subsurface soils, and sediment at DDMT. Generally, lead is mederately soluble

and potentially can be leached from any of these forms of occurrence, reaching concentrations

in aqueous solution in both groundwater and surface water that would be of concern to both
human and ecological receptors. Additionally, lead in surface soils and sediment potentially

may move as suspended particulate matter in surface waters and impact aquatic organisms.

DDT and two of its degradation breakdown products, DDD and DDE, exist in subsurface soils

at DDMT; these products should not be mobile in this environment. These compounds have an

extremely high affinity for soil and are essentially insoluble in water. As long as they are buried

and the potential for direct contact is controlled, the potential to migrate is minimal. Should soil
contaminated with these compounds be uncovered, they potentially would be able to be moved

through wind action and/or as suspended material in surface water. DDT also was reported in
sediments at two sites on DDMT, indicating migration via this pathway has occurred. These

compounds can bioaccumulate and become more concentrated as they move up in the food
chain and could potentially affect receptors via this migration pathway.

3.4 AdditionalDataNeeds

Existing sampling was performed in three different sampling efforts, over a period of eight
years (between 1989 to 1997). The RI sampling event was performed to represent first flush
runoff conditions into the pond. The 1990 Law Environraental RI sampling event was

performed to characterize contamination within the surface water. And the 1997 Redian

investigation sampling event was performed to further characterize pesticide contamination in
sediment. Sample data indicate that pesticides exist in the stormwater entering the

impoundments, in the pond water itself, in the fish, and in the impoundment sediments.

A baseline risk evaluation will be performed using existing data to determine the potential

ecological and human health exposure for this small pond. No additional data is proposed for
the risk assessment. However, additional data collection, especially in the sediments, may be

necessary to support a risk management decision, feasibility study, and other activities

necessary to complete the CERCLA process for this site.

4.0 Interpretationof ScreeningCriteriaComparisons

4.1 Methodology
The Preliminary Risk Evaluation (pl_) was performed in accordance with the Guidance on

Preliminary Risk rvaluations for tl_ Purpose of Reaching a Finding of Suitability Io Lease (FOSL)

(EPA Region W, 1994). A discussion of the PRE methodology in provided as Appendix A to
this document.

SAN/WPI13928_P_CEL3 DOC 6



4.2 RI Site 25 Risk

A human health screening comparison was made for the surface soils. Since the pond had only

surface water and sediment sampling, an ecological screening was performed by comparing

against background and AWQC-AO and AWQC-HH criteria, similar to the screening

evaluation reported above. Surface water at the site has low levels of DDE; sediments have

polynuclear aromatic hydrocarbons (PAHs); and chlorinated pesticide and its degradation

products, DDD, DDE, and DDT, were above background and the sediment screening criteria in
the sediment samples collected from this pond. Sediments also have lead above background

and screening levels. Most of the PAHs were within background levels.

A baseline ecological and human health risk evaluation, will be performed to determine the

habitat quality and the target receptor end points for this pond.

5.0 Summary and Recommendations

5.1 Summary
No COPCs were identified based on the sampling performed by CH2M HILL in 1997. No

sediment sampling was performed in the more recent sampling event. However, parameters of
historical interest were identified in both the surface waters and sediments from the 1990 RI

(Law Environmental, 1990). A baseline risk evaluation will be performed to determine the

ecological and human health exposure end point of interest for this small pond.

5.2 Recommendations

The pond is a relatively small site, and existing data are sufficient to determine the site
contamination conditions. A baseline risk evaluation will be performed as part of the RI report.

However, additional data collection, especially in the sediments, may be necessary to support a

risk management decision, FS, and other activities necessary to complete the CERCLA process

for this site.
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Site 26: Lake Danielson(Subparcel 3.6)

1.0 Introduction

Table 4 presents the location and status information for this site.

TABLE 4

Parcel3, Site26 Information
RemedJa!InvestigationSarnpl_gProgram,DefenseDistributionDepotMemphis,Tennessee

Parcel Building Number RUFS OU Site Number CERCLA Status

3 Lake Danielson 3 26 FS

Lake Danielson is located in the nor thwesterrt comer of the DDMT golf course, just east of

Buildings 470 and 489. This lake, measuring approximately 3.5 acres with an earthen dam, is an
unlined, man-made stormwater runoff pond and reservoir for fire fighting; it is a maximum of

15 feet deep. The lake receives runoff from the central portion of DDMT, which contains most
of the warehouses at the site. Stormwater from this area enters the lake through a 48-inch-

diameter concrete pipe located at the northwestern comer of the lake. A smaller amount of

stormwater flow enters the lake by overland flow from areas immediattly surrounding the

lake. Overflow from the pond flows to an open, concrete-lined storm drain (drop pipe) to the
Lake Danielson Outlet Ditch, which eventually drains into Nonconnah Creek, a tributary of the

Mississippi River.

Lake Danielson has been used in the past for fire tank truck testing and recreation. Fire tank

truck testing consisted of fire trucks withdrawing water from the lake to test various equipment

(pumps, hoses, and instruments) and then discharging the water back into the lake.

Recreational use (fishing) was discontinued in 1986 after pesticides and PCBs were detected in
fish tissue from the lake (CH2M I-ULL, 1998). The site configuration, sample locations and

constituents exceeding RBC are shown in Figure 2.

2.0 Study Area Investigation
This discussion includes details of the sampling conducted by CH2M HILL for the RI Sampling

Program efforts. The historical data results are included in the following discussions as well;

however, sampling strategy and analysis included in the historical reports are not repeated

here.

2.1 Other Investigations
Previous surface water, sediment, and fish tissue samples were collected in 1986 from the lake

by the United States Army Environmental Hygiene Agency (USAEHA) and during the 1990 R1.

Five surface water samples (SW3, SW6, SWT, SWS, and SW13 and three sediment samples

SAWWPI1392B2/PARCEL300C
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(SD1, SD2, and SD3) were collected during the 1990 RI (Law Environmental, 1990). DDT was

detected in stormwater entering the lake from the 48-inch-diameter stormwater pipe in 1986;

DDT was not, however, detected in a sample collected in the same location in 1990. Pesticides
and metals were detected in sediment from the lake in both studies. Fish tissue (catfish)

samples collected from the lake in 1986 indicated the presence of pesticides and PCBs.

Radlan collected additional sediment and fish tissue samples for the Baseline Risk Assessment

of surface impoundments at the golf course (Radian International, 1997) (shown in Table 2 on

page 4). Nine additional sediment samples and two fish samples were analyzed for pesticides.

2.2 RI Sampling Program

2.2.1SamplingStrategy
This sampling strategy was developed to evaluate whether releases have occurred to surface

water and to assess the potential for contaminant transport from the surrounding land surface

into the pond by stormwater. For this sampling program, surface water samples were collected
from stormwater runoff entering the pond to assess the potential that contaminants would be

transported into the pond by stormwater.

Surface water samples were collected in the vicinity of the 48-inch diameter stormwater pipe

and along the northeast and east edge of the lake to detect any contaminants that may be

entering the lake through overland flow. These surface water samples collected during the
storm events are expected to contain suspended surface soil particulates. At least one sample

analyzed for TCL/TAL constituents in accordance with the Operable Unit 3 Field Sampling Plan

(CH2M HILL, 1995).

2.2.2SamplingProcedures
This section describes the sarqpling procedures and laboratory analyses performed for surface

water.

2.2.2.1 Surface Wafer Sampling Procedures

Surface water samples were collected from four locations (SW26A, SW26B, 5W26C, and

SW26D) at this site (shown in Figure 2). The following details the sample locations:

Sample SW26A was taken at the northeast comer of Lake Danielson where the stream flows
into the lake. The sample was collected from the overland flow.

Sample SW26B was taken at the north comer of Lake Danielson from a small unlined

drainage ditch discharging into the lake.

SW26C was taken near the northwest comer of Lake Danielson. The sample was collected

from a concrete ditch that conveys water from a 48-thch concrete drain pipe into the lake.

• SW26D was taken at the northwest comer of Lake Danielson, from the overland flow

concentrating along the lake edge, and flowing parallel to the shore before discharging into

the lake (west of outfall).
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The locations were sampled twice during the field effort. Each location was sampled during

two separate storm events of more than 0.2 inches of rainfall. The samples were collected where
stormwater outfalls or overland runoffs discharge into the pond. Samples were collected as

close as possible to the beginning of each storm event to coincide with first flush of the
stormwater.

The surface water samples were collected using a clean, unpreserved laboratory bottle. The

surface wa_r was collected in the unpreserved bottle and thep. poured into the appropriate

laboratory bottles for analysis. Samples for dissolved metals analysis were filtered using a

peristaltic pump and in-fine, 0.45-micron tilters. Field parameters of pH, specific conductivity,

temperature, and dissolved oxygen were measured for each sample and are summarized in

Table 5. To prevent the potential for cross-contamination, a new unpreserved laboratory bottle

was used to collect each sample and new peristaltic pump tubing and filters were used on each

filtered sample.

TABLE 6

Parcel 3, Site 26 Surface Water Sampling Results

Remedial Invest_atlon Sampling Program, Defense Distribution Depot Memphis, Te_essee

Sample Location pH ISU) Conductivity Temperature Dissolved Oxygen
(pmhos/cm) ('C) (mg/L)

1st Storm Event

SW26A 6.01 45 3.9 11,6

SW26g 6.46 23 3.5 11.6

SW26C 6.67 18 3.9 10.3

SW26D 6.62 40 4.0 10,8

2rid Storm Event

SW26A 6.82. 56 10.1 9.2

SW26B 7.01 40 9,8 9.8

SW26C 7,07 49 11.3 9.4

SW26D 6.95 65 10.5 9.2

2.2.3.AnalyticalProcedures
All samples were submitted to CH2M HILL's Analytical Services in Montgomery, Alabama for

analysis. Six surface water samples were analyzed for pesticides, PCBs, and total and dissolved
metals. Two of these surface water samples (one from each sampling event) were also analyzed

for TCL/TAL parameters. The samples were analyzed in accordance with the procedures

outlined in the Generic Quality Assurance Project Plan (CH2M HILL, 1995).

A United States Army Corps of Engineers (COE) split sample was collected during the second

storm event at SW26C. This surface water sample was sent to the COE's Atlanta, Georgia

laboratory for analysis of TCL/TAL parameters.

A DQE was performed to assess the effect of the overall analytical process on the usability of '

the data. The DQE established that the detection of acetone, 2-bu tanone, and bis(2-

BAN_Np/_,_g;_25=ARCEL3DOC 12
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ethylhexyl)phthalate can be attributed to field sampling and laboratory contamination rather

than environmental conditions at the site. Also, poor duplicate precision for metals in the

duplicate soil samples should be attributed to poor sample homogeneity as well as to

potentially poor sampling and analysis precision. With exception of the qualifications listed
above, the DQE concluded that data can be used in the project decision-making process.

3.0 Interpretation of SamplingResults

3.1 Presentationof Results

Section 3.1.1 presents results of the RI Sampling Program for IKISite 26. Data are presented by
media for surface water and compared with appropriate screening criteria in Tables 26-A and

26-B. Data from the 1997 CH2M HILL investigation are presented along with historical data

from the Remedial Investigations at DDMT, Final Report (Law Environraental, 1990). If a value

from a sampling location exceeds one of the comparison criteria, that value and the comparison
criterion are shown in bold on the summary table.

COPCs are parameters that exceed both background values and the screening criteria. Where

concentrations exceed the selected background value, the concentration is compared with the

observed range of background values as reviewed and established by the BCT.

COPCs identified for RI Site 26 include arsenic, dissolved arsenic, DDE, DDT, lead, and zinc in

surface waters. No COPCs were identified in sediments because sediments were not sampled in

the recent CH2M HILL sampling event. However, environmental sampling conducted by

Radian (Radian International, 1997) indicated elevated concentrations of DDD, DDT, DDE, and

other pesticides in sediment samples.

Bis(2-ethylhexyl)pbthalate and n-nitrosodiphenylamine are parameters of detected during the

historical sampling in surface waters. These chemicals are also cornnlon laboratory

contaminants and may not be site-related.

DDE, DDD, and bis (2..ethylhexyl)phthalate are parameters detected in historical sediment s

samples.

3,1.1 Surface Water

Resuits of the surface water sampling analyses with values above the detection limits are

shown in Table 26-A. This table also contains three types of comparison criteria for surface

water. If a value from a sampling location exceeds one of the comparison criteria, that value

and the comparison criterion are shown in bold.

Arsenic and dissolved arsenic were both found to exceed the background values and the

AWQC-HH in Samples SW26B and SW26D and in Samples SW6, SWT, and SW8 from the 1990

RI (Law Environmental, 1990).

The AWQC-HH value for DDE was exceeded in all four surface water samples and Sample

SW6 from the 1990 RI, while the Tennessee state, AWQC-I-U-I, and AWQC-AO values were

exceeded for DDT in Samples SW26A, SW26C, and SW26D.

SANf,NP]139282/P_CEL3 E_ C 13
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Lead exceeded the AWQC-AO value at all sampling stations, but only exceeded background

and AWQC-AO values at Sample SW26D. Zinc exceeded background and AWQC-AO values at

Sample SW26C.

During the 1990 RI, bis(2-ethylhexyl)phthalate exceeded the AWQC-HH in four samples, and

n-nitrosodiphenylamine exceeded the Tennessee state value in one sample. Both of these

chemicals are also common laboratory contaminants and may not be site-related.

3.1.2 Sediments

Although sediments were not sampled during the most recent sampling event, sediment data
are available from the 1990 RI conducted by Law Environmental (Table 26-B). In Samples SD1

and SD3, DDD and DDE were detected at the surface but not at the nine-inch depth.

ConcentTations exceeded background, PRG, and NOAA values.

In all three sediment samples, at both the surface and l(ine-inch sampling depths, bis(2-

ethylhexyl)phthalate was detected at concentrations that exceeded the background value of 0.48

milligrams per kilogram (mg/kg), ranging from 0.53J to 0.76J mg/kg. These concentrations

were above EPA Region IV sediment screening criterion of 0.182 mg/kg.

Sediment data are also available from the 1997 Radian investigation (Radian InternaBonal,

1998). Nine samples were collected from the lake and analyzed for pesticides. No dieldrin was

detected in any of the samples. However, DDD, DDE, and DDT were detected in all samples

except for Sample SD2. Concentrations ranged from 46 to 1,650 pg/kg dry weight. Chlordane

was detected in seven of the nine samples, ranging from 210 to 3,890 pg/kg dry weight.

Heptachlor epexide was detected in five of the nine samples, ranging from 54 to 115 pg/kg dry

weight.

3.2 Vertical and Lateral Extent

The Lake Danielson Pond was sampled during three separate sampling events. During 1990 RI

Law Environmental sampling efforts, sediment and surface water samples were collected from

within the pond. During the RI sampling efforts (CH2M HILL, 1997), only surface water was

sampled from storm runoff points around the pond to assess the runoff contribution to the

pond sediments and surface water. More recently, Radian (1997) sampling efforts were

performed to further characterize pesticides contamination in the sediments. The sediment and

surface water from this 3.5-acre pond was adequately characterized during these sampling

efforts. The potential runoff from the pond has been sampled at the stormwater runoff point to

the pond. Chemicals detected in the sediments and surface water of the pond are typical to the
DDMT surface media. Low-level chlorinated pesticides and naturally occurring inorganic

chemicals observed in the surface soils across the base were also detected in the pond

sediments. Two of the common laboratory contaminants observed in the pond media may be

so'mpling artifacts from the plasticware and thought to be not site-related. The following text

presents a brief chemical-specific discussion.

Bis(2-ethylhexyl)phthalate was detected in four of the five historical surface water samples an d

in all historical sediment samples. It was not detected in the more recent surface water samples:

This is one of the common laboratory contaminant chemicals.

SAN.,WPI _3g282 JP,_RCEL.3DO C 14



N-nitrosodiphenylamine in surface water was detected in only one of the five historical surface

water samples (Law Environmental, 1990). It was detected in all Lhree historical sediment

samples at the surficial depth but only in one sediment sample at the nine-inch depth. This

parameter was not detected in the more recent investigations. This chemical is also a common

laboratory contaminant and is thought to be from sampling artifacts and not site-related.

Arsenic is naturally occurring in surface waters and was detected in both the recent and

historical samples, but it was not detected in the sediments. Arsenic and dissolved arsenic were

detected in two of the four recent surface water samples (Samples SW26B and SW26D) and in

three of the five historical samples (Samples SW6, SW7, and SWS).

DDE was detected in all four surface water sampling locations in the first sampling event, but it

was not detected at all in the second event. DDE was only found in surfieial sediments in two

(Samples SD1 and SD3) of the three historical sediment sampling locations. The more recent

sampling event conducted by Radian detected much higher concentrations of DDE throughout

the pond, with one exception for Sample No. 2 taken at the southeast corner of the pond, which
did not detect DDE.

DDT was detected in three of the four surface water sampling locations in the first sampling
event but was not detected at all in the second event. DDT was not found in the historical

sediment sampling locations. DDT was detected in five of the nine Radian samples.

DDD was not detected in the four surface water sampling locations. DDD was found in

surficial sediments in two (Samples SD1 and SD3) of the three 1990 Law Environmental RI

sampling locations. The concentrations detected during the 1990 ILl Law Environmental

sampling event were lower than those detected during the 1997 Radian sampling event.

3.3 Potential Migration Pathways

The following paragraphs provide a general discussion of the potential migration pathways

based on physical and chemical properties of the COPCs at RI Site 26.

Arsenic exists at several sites on DDMT in surface soils at concentrations above screening

levels. Arsenic's mobility and toxicity are tied to its complex geochemistry and its ability to

readily form soluble complexes. Arsenic may also readily be adsorbed onto clays, oxides, or

humic organic material and may migrate as suspended soil in surface water or as a sediment.

Arsenic can exist in four common oxidation states, and these control its solubility. It readily

transports through aquatic environments as a dissolved salt or as a complex with an organic

compound.

Lead is present at concentrations greater than background, or above screening criteria, in

surface soils, subsurface soils, and sediment at DDMT. Lead is moderately soluble and

potentially can be leached from any of these forms of occurrence, reaching concentrations in

aqueous soluti6n in both groundwater and surface water that would be of concern to both

human and ecological receptors. Additionally, lead in surface soils and sediment potentially

may move as suspended particulate matter in surface waters and impact aquatic organisms.

DDT and two of its degradation breakdown products, DDD and DDE, exist in subsurface soils

at DDMT; these products should not be mobile in this environment. These compounds have an



extremelyhigh affinity for soil and are essentially insoluble in water. As long as they are buried

and the potential for direct contact is controlled, the potential to migrate is minimal. Should soil

contaminated with these compounds be uncovered, they potentially would be able to be moved

through wind action and/or as suspended material in surface water. DDT also was reported in

sediments at two sites on DDMT, indicating migration via this pathway has occurred. These

compounds can bioaccumulate and become more concentrated as they move up in the food

chain and could potentially affect receptors via this migration pathway.

3.4 Additional Data Needs

Sample data indicate that pesticides exist in the stormwater entering the impoundments, in the

pond water itself, in the fish, and in the impoundment sediments. A baseline risk evaluation

will be performed using existing data, to determine the potential ecological and human health

exposure for this lake. No additional data is proposed/or the risk assessment. However,

additional data collection may be necessary to support a risk management decision, FS, and

other activities necessary to complete the CERCLA process for this site.

4.0 Interpretationof Screening Criteria Comparisons

4.1 Methodology

The PRE was performed in accordance with the Guidance on Preliminary Risk Evaluations for the

Purpose of Reaching a Finding of Suitability to Lease (FOSL) (EPA Region IV, 1994). A discussion of

the PRE methodology in provided as Appendix A to this document.

4.2 RI Site 26 Risk

No risk ratios or systemic toxicity ratios are estimated because all of the detected chemicals

were below background levels (based on the recent data set). Therefore, no further action is
recommended at this site.

Surface water was sampled from Lake Danielson outlet ditches by Law Environmental. Three

of the eight samples had slightly elevated lead near the stormwater outfall area to the lake. The
observed lead concentrations were similar to the background concentrations and could be from

suspended sediment particles. No sediment sampling was performed during the KI efforts. A
baseline risk evaluation will be performed to evaluate the ecological habitat and potential

ecological and human health exposure at this site.

5.0 Summaryand Recommendations

5.1 Summary

Elevated concentrations of metals and pesticides were detected in the surface water and

sediment at Lake Danielson. The COPCs identified based on the recent sampling performed by



CH2M t-[1LLin 1997includearsenic, dissolved arsenic, DDE, DDT, lead, and zinc in surface

waters. In addition, historical data collected had arsenic, bis(2-ethylhexyl)phthalate, DDE, and

n-nitrosodiphenylamine in surface water and bis(2-ethylhexylJphthalate, DDD, and DDE in
sediments from the 1990 RI (Law Environmental, 1990). A baseline risk evaluation will be

performed as part of the RI report to characterize the ecological and human health risks from

the observed chemicals in the pond sediments and surface water.

5.2 Recommendations

A baseline risk evaluation is proposed to evaluate the human health and ecological significance
of the observed sediment and surface water contamination. However, additional data collection

may be necessary to support a risk management decision, FS, and other activities necessary to

complete the CERCLA process for this site.
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Parcel 4 Report

Remedial Investigation Sampling Program

Defense Distribution Depot Memphis, Tennessee

Parcel 4 is a 432,120-square-ft_ot (ft _) parcel in the southeastern/eastern corner of die Main

tnstallaliol_ in Operable Unil (OU) 3, Palcel 4 c_msisls _3f Buildin_gs 251,252, 253, 254,256,257,

260, 261,263, 265, 2711, 271, aml 273 Samples were collected al g,emedial Im'esligaLi_n (RI) Sites

58 and 59 in this parcel d_,'ing Ihe R[ Sampling [h'L_gram Sampling activities at Ih_.,su sil_,s are
described b_]ow.

The RI Silos in this d_cumcnI have been identified by the Defense I_ish']buti_m I)cp_t Memphis,

Tennessee (DDMT) Ihr_ugll a review of existing detainments, interviews with facility p_rs_nnel,

and knowledge of the faeildy's operations. P,l sites at DDMI are those areas that have been

known/suspecled to have pasl releases as a result of faciliLy operations. These sites have been

previously identified as requiring a RI and have a confirmed presence of cnntamination. The

following two RI Silos are [ocated in Parcel 4:

RI Site 58: Pad 267 (Subparcel 4.9)

RI Site 59: Building 273

Additional silos identified wilh past potenlial releases to the environment from past operations

are addressed in ll_e Screening Situs Sampling Program. There are two screening sites Iocaled

witltin this parcel. General areas within the installation wi[hout ar_y known industrial

operations involving hazardous chemicals were add tossed in time Base [.lealignment and

Closure (BRAC) Sampling Program. [_.esults of these two investigations are addressed in

separate letter reports.

The purpose of die RI Sampling Program, which is part of time Remedial Investigation/

Feasibility Study (RI/FS), is to accomplish tl_e following:

• Characterize potenlial releases from the sites

• Assess time nature and extent of soil and surface water contamination attributable to past

operations

• Gather and evaluate data to determine the need for interim remedial actions for the sites

Evaluate the risk to human health and the environment as parl of Ihe comprehensive RI

• Assess the feasibility of remedial actions for the sites needing further actions

The purpose of this letter report is to evaluate the results of the RI Sampling Program and

sampling from previous investigations and to recommend further actions at RI sites in this

SANJV_PI139282/PAR CE L4.DOC 1



parcel. The remainder of this report presents Ibe results of past investigations; Ri Sampling
Program strategy, procedures, and results; and recommendations for each site.

Surface soils, subsurface soils, a]_d sin face water were investigated as parL of the RI Sampling

Program. Surface soil samples (any sample whose Iowesl deplh is 2 feet or less) were taken

both as iI_dependenl samples and as the upper inlerval of a soil boring profile. Thus, surface

soil samples taken as part of a soil boring may have an "SB" designation and a re initially

discussed under Subsurface Soil Sampling Procedure (Sectio]_ 2.2.2.2). However, Ihe results

from thai upper interval are presented in tee surface soils tables and discussioz'_s in Section 3.0.

Site 58: Pad 267

1.0 Introduction

Table ] presenLs Ihe location and status JnforlnatiL_n for tills site.

TABLE1

Parcel 4, Site 58 Information

Remedial Inves#gat_n Sampling Program, Defense Oistfibutinn Oepot Memphis, Tennessee

Parcel Building Number RUFS Site Number CERCLA'
OU Status

4 T-267 3 58 RI

'GERGLA Comprehensive Envffonmental Response, Compensation, and Liability Act

Pad 267 refers to tile area that was formerly the site of Building T-267, the Pesticide Stit_p. This

150-foot by 2fl0-foot building was previously located north of currel'LI Buddil_g 274. Tile

building was demolished in 1987 and the area is now a paved parking lot.

Building T-267 was formerly used for storage and mixing of pesticides and herbicides that were

applied to the DDMT grounds by DDMT Entomology Division personnel. The dates of

operation of the shop are unknown but are estimated to have been from the 1940s until the
mid 1980s.

The Installation Assessment conducted during March 1981 documented that rinse wa(er from

pesticide and herbicide spraying operations was dumped on the ground near the facility until

1980. The specific location where rinse water was dumped is unknown. After that time, the

rinse water was held for the mixing of later batches. Past pesticide and herbicide spray

operations at DDMT generally included 2,4-D on grassy areas, Monuron on railroad track areas,

pyrethrum in textile warehouses, Hy-Var-X in gravel areas, and phostoxin (aluminum

phosphide) for stack and transit fumigation (United States Army Toxic and Hazardous

Materials Agency, 1982). The site configuration, sample locations, and constituents exceeding

Risk-Based Criteria (RBC) are shown in Figure 1.

SANJWP/1392.B2/PARCEL4.DOC 2



REMEDiAl I_ nC_AT]ON _ PR_I_

OE_ENSE OtSTBIBU_ON OEIR}T M_MPH_. TEepEE

2.0 Study Area Investigation

2.1 Previous Investigations

No previous soil sampNng dahl exist for tl_i_ M[e,

2.2 RI Sampling Program

2.2.1 Sampling Strategy

This sampling stl alegy was de`` eloped to u.vah,ate wht'thu'r i¢Ieases have occuHed h_ surface

soil from the past pesticide and hcl"bicide storage/uses F,n" thls samplh_g pr_,_am, surface s_Til
samples were collected to asse:4s the h,arizont_l ext.'hi of Ihe p_tential soil conla/llinalion fI'Om

past aclivities at fl_e site.

I_ecal.lSU _he exacI IocalioI3 of Ihe i'illSu_%ra_t2r diJi11pin_ is tlilkllo_Vi1, Stll fdce soil _lllpIes %VL'I'I2

taken at numerous locations surrounding the pad. At least one sample '.','as analyzed for target
compound list/larger analyte list (FCL/TAL) constituents in accordarLce with the Operable LIHil
3 Fiehl Sm,plin_ Plml (CI-{2M HILL, 1995), to assess whefl_er other unknown contamination is

present.

2.2.2 Sampling Procedures

This section describes the sampling procedures and laboratory analyses performed for surface
soil. RI Site 58 is located in Parcel 4 at DDMT. However, some of the surface soil samples

associated wilb RI Site 58 were located and collected in Parcel 5. A description of activilies at RI

Site 58 is also included in the Parcel 5 report.

2.2.2.1 Surlace Soil Sampling Procedures

With the approval of Tennessee Deparln'lent of Environment and Conservation (TDEC) and the

U.S. lhwirnnmenial Prolection Agency (EPA), surface soil samples were colleded from nine

Iota lions (SS58A, SS58B, SS58C, SS58D, SS58E, SS58F, SS58G, SS58I 1. and SS581) at this site

(shown in Figure l). The following details the sampling locations:

Sample SS58A was taken approximately 90 feet east of the gasoline storage location just 2
feet north of I l Street.

Sample SS58B was taken 12 feel west and 3 feet north of the northwest corner of Building
263

Sample SS58C was collected 12 feet west and 46 feet south of the southwest corner of the

building

Sample SS58D was collected 68 feet soulh of Sample SS58C.

Sample SSSSE was taken in the asphalt parking area just north of the northeast corner of
Building 274, 48 feet west of Sample SS58D.

SANPN PI_ 392E]2JPA RGEL4 DO C 3



Sample SS58F was taken 82 feel west n( Sample SS58E.

Sample SS58G was laken 6(I feet west of Sample 5$58F,

Sample SS581-1 was coll_cled 190 feel _ _'sL ill Sa mplL' SS58C

Sample SS581 was taken 75 feet west of t]_¢ gasoline storage area and one foot north of I I

Streel, just eas[ of 2 ''' Street.

Five of fl'_e r6ne samples (SS58A, SSSgB, 5558C, SS58H, and SS581) were located wHhin Parcel 4;

the remaining four surface soil samples were collected in Parcel 5. All sample results for R[ Site

5.'] are discussed in this parcel report.

Seven of Ihe .inn sanlpling Iocalions were c_,_ clud wilh asphalt {SSSgB, 5558C, SSSSD, SSSSE,

SS5_qF, SSSgG, and SSS,RI I). 13c fllre samplil iS, ,i h(qc xx;ls bllred tlwough the asphah ll*in_4 all

electric iackhan_mcr. I]le surface soll s.llll}]k.> _,_ere collected fronl the upper" ]9 irlchcs of mltivu

soil bcncalh the asphalt. AI the two locations not covered by asphalt, tilt' samples were
collected from the zm'_3- to I-foot illtcrval.

The surlace soil samples were c_,llected using a slainless-sleeI hand oust::. \q_la¢ilu organic

compound (VOC) samples were collected from the fh'sI auger bucket before compositing to

prevent volatilization. Part of the VOC sample was placed in a sealable plastic for head space

analysis with a photoionization detector (PID), The results of Ihe head space analyses were

used to select samples for analysis of the TCL/TAL pmamelers and Level 3 constituents of

potential concern (COPC) analysis. Even though VOCs were not a coPe for this sile, VOC jars

were filled for each sample because one surface sample was required to be submilted for

TCL/TAL analysis based on headspace results. The VOC jars were not submilted to the

laboratory for the samples not analyzed for the TCL/TAL.

The _emaining soil from each sample was e{m_posiled in a stainless-steel bow[ and Ibtnl

tl ansferred into the appropriate saJnple jars. All sainplil_g tools were decontaminaled beforv,

each use according In the procedtu es specified in the Ge_zcric Quality Assul'eucc Pr_jcct Plan

(CH2M HILL, 19951 for the RI/FS currently being conducled at DDMT.

2,2.3 Analytical Procedures

All samples were submitted to C112M HILL's Analytical Services in Montgomery, Alabama for

analysis. Four surface soil samples from Parcel 4 were analyzed for pesticides and herbicides

One surface soil sample, which had exhibiled the highest field headspace resulh was analyzed

for TCL/TAL paramelm s. The samples were analyzed in accordance wilh the procedures

outlined in the Generic QIlality Assurance Project Plan (CH2M HILL, 1995).

A data quality evaluation (DQE) was performed to assess the effect of the overall analytical

process on the usability of the data. The DQE established that the detection of acetone; 2-

butanono, and bis(2-ethylhexyl)phthalate can be attributed to flekl sampling and laboratory

contamination rather than environmental conditions at the site. Also, poor duplicate precision

for metals in the duplicate soil samples should be attributed to poor sample homogeneity as

well as to potentially poor sampling and analysis precision. With exception to the qualifications

listed above, the DQE concluded that data can be used in the project decision-making process.
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RE=EC_t¢INV_'i3GA11QNS_tG PRC_P,/_

[}EEh'SE D_TmBUt_ DEPOTMEMP_, T FJ'a,'ES,_EE

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Section 3.1.t presents results of the [¢.1Saint,ling P] ogram for ['USile 58. Data ale prescJ_ted by

media for surface soil and compared with appropriate screening criteria in Tables 58-A and 58-

B. If a value from a sampling location exceeds ol_e of the comparison criteria, that value and the

comparison criterion are shown in bold on the summary table.

COPCs are parameters that exceed both background values and the screening criteria Where

concentrations exceed the selected background value, the e_neenUation is compared with the

obsel veal range ¢lf background values as reviewed and established by the BRAC Cleanup Team

(BCT)

Di[.Idrin was Ih¢ only COPC idel'ttified fol RI Site 58

3,1,1 Surface Soil

There are no true surface soils at this site. All the salnples collected are from soils underneath

asphalt covered areas. Thus, any detected constituents are not a direct exposure concern at this
site. Surface soil sampling locations with values above the detection limits are shown in Tables
58-A and 58-B. The tables show all surface soil detections from Site 58; however, a column has

been added to the table indicating from which parcel the sample was collected. These tables

also conlain the comparison criteria for surface soil. If a value from a sampling location exceeds

one of the comparist_n criteria, that value and the comparison criterion are shown in bold.

3.1.1.1 BCT Screening Criteria

Table 58-/\ SUll_.marJzes constitLlenis for which BCT has selected screening cliteria. Based ozl the

Comparison of detected chemicals with the criteria, there are i_¢._ e_-m_tittlents thai exc_.,L.d

background or screening criteria.

3.1.1.2 Other Screening Criteria

Table 58-B compares the remaining constituents with the soil ingestion screening criteria for

both residential and industrial exposure scenarios. Dieldrin is the only constituent that exceeds

background values and a screening criteria. Dieldrin was detected in the surface soil at Sample

SS581 at a concentration of 0.098J milligrams per kilogram (mg/kg) and slightly lower in a

duplicate sample, which exceeds both the background value and the residential RBC. However

dieldrin is below the industrial criterion of 0.36 mg/kg.

3.2 Vertical and Lateral Extent

Nine surface soil samples were collected around the former pesticide storage area. None of the

site-related pesticides were detected in the surface soils. Dieldrin was detected at b.vo sample
locations in this site (SS58A and SS581) but at only one location that exceeded criteria. The
detected dieldrin levels are similar to those found across the installation.

SANA'_pt13928ZIPARC _L4.DOC $



Dieldrin is a sitewide COPC and will be addressed in an upcoming sitewide risk evaluation

There were nc_ bnring samples co]letted at this site However, IheJ'e was probably nn vertical

extent of contamination because there were no COPCs dctecled in the surface soil, except for
the sitewidc COI'C dieldrin.

3.3 Potential Migration Pathways

Dieldrin exists al DDMT in surface and subsurface soils. Since fl_is compound is only minutely

soluble in water, its most likely migration pathway at this site is via erosion as suspended soil

particles in the surface water where it potentially would be available to aquatic organisms.

Dieldrin in timesubsurface' s_ils should be lelafix ely immoldle and not impact groundwaler
quality.

3.4 Additional Data Needs

5il'_ce the conc_.,t_Iration of dieldrin is below an hldush ial crilu_ i_m, no /tlrthc'r sampling i:4
recommended at Ibis time. Fu] theJ"assessment of d iekhin in the surface soils under time

residential land use scenario is required and will be performed on a sitewide basis.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PV, E) was peJ formed in accordance with time Guidmlce (m

Preliminm'y Risk Evahtalimrs./br tile Pro'pose of RonchMg a Fi_uiing ,Jf Suitnhility to Lease (FOSL)

(EPA Region IV, 1994)./\ discusslon ni Ihe PRE methodology in provided as Appendix A I_,
fllis documenL

4.2 RI Site 58 Risk

A PRE was performed for RI Sile 58 (Subparcel 4.9), as reported in the Draft PRE (CH2M HILL,

1998). Because Ihere are no screening or BRAC sites wilhin this subparcel, risks are based on the

RI data only. Carcinogenic and noncarcinogenic risks were calculated, and are presented in
Table 4-12 of the draft PRE.

The carcinogenic risk ratio for an industrial worker is well below a risk level of one in a million.

The risk ratio for a resident from dieldrin, in one of the nine samples collected at this site, is a
risk level of four in a million.

There are no nonear¢inogenic chemicals at this site.

Thus, there are no significant health concerns for this site under industrial land use conditions.

The only COPC is dieldrin; however, the concentration is at 0.098J rag/kg, which is well below

the identified critical concentration of 0.5 mg/kg. Therefore, no further action is recommended

SANt VVPII3_'2BPJPARCEL4.DOC 6



at this site under the industrial land use scenario. Further assessment is required under the
residential ]and use scenario and will be performed on a sitewide basis.

5.0 Summary and Recommendations

5.1 Summary

Tim only environmental concern at this site is dieldrin under the residential land use scenario.

5.2 Recommendations

Fullher assessment of dieldrin ill [he SLtll'act2 Soils tlllder the tGJgidl211da[ land use scenario is

requd'ed and will be performed ml a sltE.wide basis No further sampling is expecled at R| Sile
58.
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Site 59: Building 273

1.0 Introduction

Ta[)k' 2 below presents the location and stalus information for this site.

TABLE 2

Parcel a_,Site 59 Informalion

Remedial Investigation Sarnphng Program, Defense Pistribulion Depot Memphis, Tennessee

Parcel Building Number RI/FB OU Bile Number CERCLA Status

,1 T-273 3 5g RI

13uiiding T-273 is a 1()- fol)t by 5()-fuol metal buildlng hx'ated nllrth of IhP DDMT golf CtlLn'se

This building reportedly was used as a mixing _rea for golf course pesticide and herbicide

spray operations, Dates of thes_ operations ar_ unknown but ar(' be]i_'v_d to have occurred

from the 1940s to the mid-1980s. The building has also been used to store mogas and fertilizers.

The site configuration, sample locations, and constituents exceeding RBC are shown in Figure 2.

2.0 Study Area Investigation

These discussions include details of the sampling conducted by CH2M HII,L for the R]

Sampling Program efforts Historical data results are included in the following discussions as

well; however, sampling strategy and analysis included in the historical reporls are not

repeated here.

2.1 Previous Investigations

Two surface soil samples (SS37 and SS50) were collected at this site during the 1990 R] (Law

Environmental, 1990). The samples detected VOCs, polynuclear aromatic hydrocarbons

(PAl-Is), and pesticides. The pesticide concentrations detected generally indicate that either
minor spillage or disposal of pesticide rinse water may have cKcurred in this area.

2.2.1 Sampling Strategy

This sampling strategy was developed to evaluate whether releases have occurred to surface

soil and subsurface soil. For this sampling program, surface soil and subsurface soil samples

were collected to assess the vertical and horizontal extent of soil conlaminalion from past
activities at the site.

Since the exacl location of potential spillage was unknown, samples were taken around the

perimeter of the building. At least one sample for each media was analyzed for TCL/TAL

SAN/WPI139282/PAReEL4 Dec 8
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constituen{s in accordance with the Opel'a_le Lhrit :3Field Snmpli.g Plall (CI I2M HILL, 1995) to
([etcct olbL'r [Iz_k]_owal contam_nati{_R al [hc site.

2.2.2 Sampling Procedures

Sections 2.2.2.1 and 2.ZZ2 descJibc Ihu sampling procedures and tabmaloiy analyses

performed for surface soil and subsurface s_fil.

2.2.2.1 Surface Soil Sampling Procedures

With the approval of the TDEC and EPA, surface soil samples ;',,ere collected front ten locations
(SB59A, SB59B, SS59C, SS59D, SS591 Z, SS59F, SS59G, SS591 I, SS59I, and SS59J) at Ibis sile (shown

in Figure 2). The samples were collected ahmnd Ihv: perimeter of Building T-273 Sul face soil

samples associated with b{irings are t_iscuss,M in 5eeli_n 2.2.2.2. The folk,wing details the

sample locations:

Sample SS59C was taken 2 feel west and I feet south of the southwesl corner of the golf

c_mrse supply shed.

Sample SS59D was collected 8 feel _oulh and 6 leer west cff tile southeast corneI of Ihe golf

course supply shed.

Sample SS59E was taken 8 feet north of K Street, just 6 feet east of the golf course supply
shed.

Sample SS59F was taken 1 foot east and one foot south of the northeast corner of the supply
shed.

Sample SS59G was collected 4 feet north and 7 feet west of the northeast comer of the shed.

Sample SS59H was taken ,t feet north of the northwest comer of the shed

Sample SS59I was collected 4 feet south and 4 feet west of the northwest comer of the shed.

Sample SS59J was taken 4 feet west and 15 feet north of the nortbwest corner of Building r-
273.

Seven of the ten sampling locations were covered with asphalt {SB59A, SS59C, SS59D, SS59G,

SS59H, SS591, and SS59J}. Before sampling, a hole was bored through the asphalt using a core

drill, rI'he surface sell samples were collected from the upper 12 inches of native soil beneatb tbe

aspbalt. At Ihe two locations not covered by asphalt, tbe samples were collected from the zero-
to 1-foot interval.

One optional soil sample was collected at RI Site 59 {Sample SS59J). This sample was collected

to delineate the potential VOC contamination detected by field screening near the northwestern

corner of Building T-273.

The surface soil samples were collected using a stainless-steel hand auger. VOC samples were

collected from the first auger bucket before compositing to prevent volatilization. Part of the

VOC sample was placed in a sealable plastic bag Ior head space analysis with a PID. Results of

the head space analyses were used to select samples for analysis of the TCL/TAL parameters

and Level 3 COPC analysis. Even though VOCs were nor a COPe for this site, VOC jars were

SAN_'P/139282JPAR CEL4.DOC 9



filled for each sample because one surface sample was required Io be submitled foz TCL/TA L

analysis based on headspace results. The VOC jars were t'Lot subznitled to the laboratory for Ibe
samples not ilnalyzed for time TCL/TAL.

The remaining soil from each sal'nple was composited in a stalnless-steel bowl and then

Iransferred into time appropriate sample jals. All sampling tools were decontaminated heiure

each use according to Ihe procedm es specified in the Gel;eric Quality ,4ssurauc¢ Pr_Jject Plan
(el 12M HI[_L, 1995) for the RI/FS currently being conducted at DI)MT

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, subsurface soil samples were taken from two

locations (_qt:_59A ar,:l SB59B) at this site (shown in Fi_-ure 2)The borings were IocaLc,d adjacent

to Building 1"-273. Subsurface samples were collected from the boring at two deplhs: 3 to 5 fe_:t
and 8 to lit feet. "lhe tolMwing details the smnple locations:

Sample S[359A was taken ")4 feet SoLItll and 3 feet :¢_.'st of the nollbt*.,e_t coFner of thr goll
coizrse supply shed

Sample SB59B was taken 18 feet nozth and 3 feet east of the southeasl cornL.E of _lle golf
course supply shed.

The samples were collected using a 2-inch-diameter, stainless-steel, core-barrel sampler. The

entire length of each soil core was screened with a PID for organic vapors before sample

collection so that sampling intervals could be biased to'ward any contan'dnallon detected by the

field screening, Part of each sample was placed in a sealable plastic bag for head space analysis
with a PID. Results of Ihe head space analyses were used to select samples for Level 3 COPC

analysis. The remaining soil from each sample was composiled in a stainless-steel bowl and

then tiansferred into the appropriate sample jars. All sampling tools were deconlamina ted

befole each use according to the procedu les oullined in the Gc*reric Quality Assura_rce Pr,!/,'cl

Plan (CH2M HILL, 1995) for tile RI/FS cun en{[y being conducted at DDMT.

2.3 Analytical Procedures

The samples were submitted to C112M I IILL's Analytical Services in Montgomery, Alabama fol

analysis. Eight surface soil samples and four subsurface samples were analyzed for pesticides,

herbicides, and PAl Is. One surface soil sample, which bad exhibited the highest fiekl head

space result, was analyzed for TCL/TAL, parameters. The one optional surface soil sample was

analyzed for VOCs, pesticides, herbicides, and PAhls. One subsurface soil sample from the 8- to

10-foot inlerval was analyzed for grain size, Atterburg limits, moisture content, pH, alkalinity,

cation exchange capacity, and total organic carbon. The samples were analyzed in accordance

with the procedures in the Ge,eric Quality Ass,tahoe Project Plan (CH2M HI LL, 1995).

United States Army Corps of Engineers' (COE) split samples were collected from Samples

SS59H and SS59]. Sample SS59H was sent to the COE's Atlanta, Georgia laboratory for analysis

of TCL/TAL parameters, Sample SS59J was sent to the same laboratory for analysis of VOCs,
pesticides, herbicides, and metals.
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A DQE was performed to assess the effect of lhe overall analytical process on lhe usability of

the dala. The DQE eslablished that the deteclion of acetone, 2-butanone, and bis(2-

etbylbexyl)pblhalale can be attributed to field sampling and laboratory contamination Jalher

than environmental conditions al the site. Also, pooz duplicate precision for melals in the

duplicate soi[ samples should be atlributed to poor sample ]_omogeneity as well as to

potentially pool sampling and analysis pl'e¢isio]_. With exception tn the qualificalions listed

above, the DQE concluded lhal data can be used in tbe project decision-making p]ncess.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sections 3.1.] at_d 3.1.2 prus_,nl fesults of tbe RI Sampling Program Ior RI Site 59. Data arc

pl'es_21_ed }_ly Incdi,3 hlr Stli race soil and _LiL')sLir_ace soils and cotnpalt'd with apprt_priate

screening criteria in Tables 59-A, 59-B, and 59 C. D_'LIa fronl Ibe 1997 CH2M H ILl. ilwestigation

are presented along with historical data from the Rcm+'dhr/hr[,eslisatioJz_ _tl DDA,IT, Fiual RCl_tn-I

(Law Environmental, 1990). ]f a value from a sampling libation exceeds one of the comparison

criteria, that value and the comparison criterion are shown in bold on the summary table.

COPCs are parameters that exceed both background values and the screening crileria. Where

concentrations exceed the selected background value, the concentration is compared with the

observed range of background values as reviewed and established by the BCT.

Organo-cblorine pesticides from historical use, dichlorodipheny]trichloroethane

(DDT)/dichlorodipheny]dichloroethene (DDE), dieldrin, heptach]or, low levels of PAHs, and

arsenic were identified as COPCs, if the soils are to become surface soil at l_.l Site 59. There are
no COPCs in subsurface soils at Ibis site.

3.1.1 Surface Soil

Results of the surface soil analyses with values above delection limits are shown in Tables 59-A
and 59 B.

3.1.1.1 BCT Screening Criteria

Table 59-A summarizes constituents for which tire BCT has selected a screening criteria. In two

samples (SB59B and SS59E) benzo(a)pyrene was detected at concentrations Ihat exceed the BCT

value of 0.088 mg/kg, but do not exceed the background value of [].96 mg/kg. No other

detections above background or screening values were noted. However, in the historical data

from the 1990 RI (Law Environmental, 1990}, arsenic was detected in Sample SS37 (42 mg/kg)

at concentralions exceeding the BCT value of 20 mg/kg, and benzo(b)fluoranthene was

detected in Sample SSSO (l.lJ mg/kg) at concentrations exceeding both the background and
BCT values.

3.1.1.2 Other Screening Criteria

Table 59-B compares the remaining constituents with the soil ingestion screening criteria for

both residential and industrial exposure scenarios. Dieldrin is the only constituent that exceeds
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background values and a screening criteria. Dieldrin was detected in the surface soil al Sample
Sl359B at a concentralion of 0.13 ms/ks, which exceeds both the backgrnund value and the

residenLial RBC fi_ļ soil ingestion. At Sample SS59E, dieldlin was detected at 0.58 ms/ks, which
exceeds both backgl_und values and the residcnlial a.d industrial RBC [or soil ingestion.
Dieldri,, also exceeded background values and the residential and industrial RBC for soil

ingestion in two historical samples (S.mwle SS37 at 1.4 ms/ks and SS5{I at 38 ms/ks) from Ibe
1990 RI (Law Environmenlal, 1990).

Elevated levels of some constituents were detected in the surface soil in Ihe historical data

collected during the 1990 RI (Law Environmental, 1990). For example, at Sample SS37. DDT was

delected al 4 ms/ks, exceeding both the background and residential RBC values. At Sample
SS5{}, DDE (:t3 ms/ks), DEYr (3J rag/ks), heptaclqor {1.1 ms/ks), ilnd hL,pLachl{_r epoxide (0.34

ms/ks) were detected at cunc_:nhatitms uxceeding background values and lesidential RBC
%'alLieS for :;oil ingestinn lt>l these palamcters,

3.1.2 Subsurlace Soil

TablL' 59-C :_ummarizes all sklbstu fac_' soil samples with valuus above delcclion Ihnits. No

detections were foui'ld in the subsut face _(_iI s,qrnples taken as par[ _1 the RI Samplir, g P,'ogram.

3.2 Vertical and Lateral Extent

There are no exposed soils at this site. Collected samples were drilled through asphalt. Dieldrin

was not detected in the subsurface soils, but was found in Ihree surface soils laken in 1997, and

in two historical surface soil samples. Dieldrin was a COPC in two of the three recent samples,
which exceeded residential and industrial risk ratios.

Dieldrin is a sitewide coPe and will be addressed in an upcoming siluwide Hsk evaluation.

There were two borings taken at tl_is site: one east of Building 273 and the other west of the

building. There were no detections in the subsurface soil samples and there appears Io be no
vet tical extent of contamination at the she.

3.3 Potential Migration Pathways

Soils aze covered with asphalt, thus limiting potential for migration Following text provides
some generic properties of the obser,,ed COPCs.

Dieldrin exists al DDMT in surface and subsurface soils. Since this compound is only minutely
soluble in water, its most likely migration pathway at this site is via erosion as suspended soil

particles in the surface water where it potentially would be available to aquatic organisms.

Dieldrin in the subsurface soils should be relatively immobile and not impact groundwater
quality.



3.4 Additional Data Needs

Further risk assessment is necessary for the residential land and industrial use scel_ark_ f_r

di_.lcll"i_ and will be performed _n a sitewide basis since dieldrhl is detected thJ(_ughout Ihe
I)DMT Ivlain lnslallatiL_n.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The PRE was perfc_rmed in accordance with the C;uidmlce t,_ Pr_qi.finary I_isk Evallmli_uJs f_; tilL"

l'urp_l_c ql R,'_tchiIIg a Fi_tdiPl_, qF Suilahilih/ hi Lease (FOSL) (EI'A [,_.egion IV, t994). A discussior, of
the I'l._I_ methodology in pro_ ided as Appendix A to this document.

4.2 RI Site 59 Risk

A PI;_Ewas performed for RI Site 59 (Subparcel 4.10) as reported in the Draft PRE (CH2M HILL,
1998). Because there are no screening or BRAC sites within this subparce], risks are based on the
RI data only. Carcinogenic and noncarcinogenic risks were calculated, and the results are
shown in Table 4-13 of the Draft PRE.

The carcinogenic risk ratio for an industrial worker is a risk level of one in a million. The risk

ratio for a resident from dieldrin, in two of the samples collected at fl_is site, is a risk level of 19
in a million.

There ale no noncarcJnogellic chemicals at this site

The& Ihe CDPC at Ihis sile is dieldrin (based on the I_.1dala only). No other carcinogenic _r

no/Icarcinogenic ratios are exceeded. Further risk assessment is necessary for the residenlia[

land use, but no further action is necessary under the industrial land use scenario.

5.0 Summary and Recommendations

5.1 Summary

Soil samples were collected from underneath asphalt paved areas. Dieldrin in the surface soils

is a concern for the residential and industrial land use scenario. No parameters were detected in
the subsurface soil samples taken.

Elevated levels of some constituents were detected in the surface soil in the data collected

during the 1990 RI. These include arsenic, DDE, DDT, dieldrin, heptachlor, heptachlor epoxide,
and benzo(b)fl uoranthene.

SANN_Pt1392_PARCEL4.00C 13
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5.2 Recommendations

No _dditional sampling is l ecluired, as tbL' avai]ab]e data are adequate to ddine the nature and
extent of conlamination Furfller a_:_e_me_t of dieldrin in Ihe surface soils under the _esidential

land usu scenario is required and will be pel f_Hned _n a si_ewide basis

SANN_PJ139282/PARCEL4,_C 14
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Acronyms

BCT

BRAC

CERCLA

COE

COPC

DDE

DDMT

DDT

DQV:
EPA

FOSL

fff

FS

mg/kg
OU

PAH

PID

PRE

RBC

RI

TCL/TAL

TDEC

VOC

BRAC Cleanup Team

Base Realignment and CIosule

Comprehensive Environmental Response, Compensation, and Liability
Act of 1980

United States Army Corps of Engineers

con_ittzen{ Of potentla[ conceln

dichlorodiphenyl dichloroethene

Defense Dist:ibuLion Depot Memphis, Tennessee

dichlorodiphenyltrichlor0etl_ane

Data Quality Evaluation

United States Enviromnenta] lq oteelion Agency

Find ing of Suitabilif}, to Lease

square feet

feasibility study

milligrams per kilogram

Operable Unit

polynuclear aromatic hydrocarbons

photoionlzation detector

Preliminary Risk Evaluation
risk-based criteria

Remedial hwestigation/Feasibility Study

target compound lisl/ target analyte list

Tennessee Deparm_enl of Environment and Conservation

volatile olganic compound
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Parcel 5 Report

Remedial InvestigationSampling Program
Defense Distribution Depot Memphis,Tennessee

Parcel 5 is a 87,170-square-foot (ft_) parcel in the southeastern part of the Main Installation in

Operable Unit (OU)-3. Parcel 5 consists of Buildings 272 and 274. Samples were collected at

Remedial Investigation (RI) Sites 48 and 58 in this parcel during the RI Sampling Program.
Sampling activities at these sites are described below.

The RI Sites in this document have been identified by the Defense Distribution Depot Memphis,

Tennessee (DDMT) through a review of exist_g documents, interviews with facility personnel,
and knowledge of the facility's operabons. RI sites at DDMT are those areas that have been

known or suspected to have past releases as a result of facility operations. These sites have been

previously identified as requiring a RI and have a confirmed presence of contaminants. The
following R1 Site is located in Parcel 5:

Pd Site 48: Former PCB Transformer Storage Area (Subparcel 5.2)

Note that the two samples from RI Site 58 (located in Parcel 4) were actually collected from

Parcel 5. However, alI sampling results for RI Site 58 are discussed in the Parcel 4 RJ Report.

Additional sites identified with past releases to the environment from past operations are
addressed in the Screening Sites Sampling Program. General areas within the installation
without any known industrial operations involving hazardous chemicals were addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Results of these programs are
addressed in separate letter reports.

The purpose of the RI Sampling Program, which is part of the Remedial

Investigation/Feasibility Study (RI/FS), is to accomplish the following:

Characterize releases from the sites

Assess the nature and extent of soil and surface water contamination attributable to past
operations

Gather and evaluate data to determine the need for interim remedial actions for the sites

Evaluate the risk to human health and the environment as part of the comprehensive RI

Assess the feasibility of remedial actions for the sites needing further actions

The purpose of this letter report is to evaluate the results of the RI Sampling Program and
sampling from previous investigations and to recommend further actions at RI sites in this

parcel. The remainder of this report presents the results of past investigations; RI Sampling
Program strategy, proceduzes, and results; and z'ecommendafions for each site.

SAN)WP/1S_282/PARCEL5
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Surface soils, subsurface soils, and surface water were investigated as part of the Ri Sampling

Program. Surface soil samples (any sample whose lowest depth is 2 feet or less) were taken

both as independent samples and as the upper interval of a soil boring profile. Thus, surface

soil samples taken as part of a soil boring may have an "SB" designation and are initially
discussed under Subsurface Soil Sampling Procedure (Section 2.2.2.2). However, the results

from that upper interval are presented in the surface soils tables and discussions in Section 3.0.

Site 48: Former PCB Transformer Storage Area

1.0 Introduction

Table I presents the location and status information for this site.

TABLE1
Parcel5,Site48Inlorma_on

RemedialInvasfigatlonSamplingPrordram,DefenseOistdbutinnDepotMemphis,Tennessee

Parcel Building Number " RI/FS OU Site Number CERCLA' Status

5 274 3 4B RI

'CERCLA - Comprehensive Environmental Responso, Compensation, and Liability Act of 1980

Site 48 was the former storage location of at least two electrical transformers. The transformers

were discovered during the Installation Assessment conducted in March 1981. Tests of the fluid

from the transformers indicated less than 50 parts per million (ppm) of polychlorinated
biphenyls (PCBs). Building 274 ("J" Street Cafeteria), which was constructed in 1989 after

transformer storage had ceased and measures 13,500 square feet, is now located at this site. The

site configuration, sample locations, and constituents exceeding Risk-Based Criteria (RBC) are
shown in Figure 1.

2.0 Study Area Investigation

These discussions include details of the sampling conducted by CH2M HILL for the RI

Sampling Program efforts. Historical data results are included in the following discussions as

well; however, sampling strategy and analysis included in the historical reports are not
repeated here.

2.1 Previous Investigations

Two surface soil samples (SS30 and SS31) were collected at this site during the 1990 RI (Law
Environmental, 1990). These samples detected polynuclear aromatic hydrocarbons (PAHs) and
pesticides, but no PCBs.

_113,_8?JPARC EL5 2
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2.2 RI Sampling Program

2.2.1 Sampling Strategy

This sampling strategy was developed to evaluate whether releases have occurred to surface

soil at RI Site 48. For this sampling program, surface soil samples were collected to assess the

horizontal extent of the potential soil contamination from past activities at the site.

Because the exact location of potential contamination was unknown, the samples were spaced

evenly around the building in the grassy area directly outside the building. One sample was
analyzed for target compound list/target analyte list (TCL/TAL) constituents in accordance

with the Operable Unit 3 Field Sampling Plan (CH2M HILL, 1995) to detect any unknown

contamination at the site. The following sections detail the sampling procedures and laboratory
analyses performed for surface soil.

2.2.2 Sampling Procedures

This section describes the sampling procedures and laboratory analyses performed for surface
soil.

2.2.2.1 Surface Soil Sampling Procedures

With the approval of the Tennessee Department of Environment and Conservation (TDEC) and

the United States Environmental Protection Agency (EPA), surface soil samples were collected

from five locations (SS48A, SS48B, SS48C, SS48D, and SS48E) at this site (shown in Figure 1). All
samples, collected around the perimeter of Building 274, were collected from the interval of

zero to 1 foot. The following details the sampling locations:

Sample SS48A was taken 24 feet south of the center of the south side of Building 274.

• Sample SS48B was taken 7 feet east of the east side of Building 274 and 5 feet south of the

sidewalk extending from the east side of the building.

• Sample SS48C was taken 6 feet north and 5 feet east of the northeast comer of Building 274,

Sample SS48D was taken 5 feet west of the northwest comer of Building 274.

• Sample SS48E was collected 35 feet north of the southwest comer of Building 274 and 6 feet
west of the west side of Building 274.

The surface soil samples were collected using a stainless-steel hand auger. Volatile organic

compound (VOC) samples were collected from the first auger bucket before compositing to

prevent volatilization. Part of the VOC sample was placed in a sealable plastic bag for head

space analysis with a photoionlzaBon detector (PID). The results of the head space analysis
were used to select samples for analysis of the TCL/TAL parameters and Level 3 constituents

of potential concern (COPC) analysis. The remaining soil from each sample was composited in

a stainless-steel bowl and then _ansferred into the appropriate sample jars. All sampling tools
were decontaminated before each use according to the procedures specified in the Generic

Quality Assurance Project Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at "
the DDMT.

,SAWWP/1392a2/PAR CEL5



91
RE.DiAl INV_-ATI_ 8_PUNG PROGRAM

DEFENSEO_FR_m_ BEPOTME_L_HI5,TEN_;_

2.2.3 Analytical Procedures

All samples were submitted to CH2M HILL's Analytical Services in Montgomery, Alabama for
analysis. Four surface soil samples were analyzed for VOCs, pesticides, and PCBs. One surface

soil sample, which had exhibited the highest field head space result, was analyzed for

TCL/TAL parameters. The samples were analyzed in accordance with the procedures outlined
in the Generic Quality Assurance Project Plan (CH2M HILL, 1995).

A United States Army Corps of Engineers (COE) split-sample Was collected from SS48A. This

surface soil sample was sent to the COE's Atlanta, Georgia laboratory for analysis of the

TCL/TAL parameters. TDEC also collected a split-sample from SS48A for TCL/TAL analysis at
TDEC's laboratory.

A data quality evaluation (DQE) was performed to assess the effect of the overall analytical
process on the usability of the data. The DQE established that the detection of acetone, 2-

butanone, and bis(2-ethylhexyl)phthalate can be attributed to field sampling and laboratory

contamination rather than environmental conditions at the site. Also, poor duplicate precision

for metals in the duplicate soil samples should be attributed to poor sample homogeneity as

well as to potentially poor sampling and analysis precision. With exception to the qualifications

listed above, the DQE concluded that data can be used in the project decision-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

This section presents results of the RI Sampling Program for Site 48. Data are presented for

surface soils and compared with appropriate screening criteria in Tables 48-A and 48-B. Data

from the 1997 CH2M HILL investigation are presented along with historical data from the

Remedial Investigations at DDMT, Final Report (Law Environmental, 1990). If a value from a

sampling location exceeds one of the comparison criteria, that value and the comparison
criterion are shown in bold on the summary table.

COPCs are parameters that exceed both background values and the screening criteria. Where

concentrations exceed the selected background value, the concentration is compared with the

observed range of background values as reviewed and established by the BRAC Cleanup Team
(BCT).

COPCs identified for R] Site 48 include PCB-1260 and dieldrin in surface soils.

3.1.1 Surface Soil

Surface soil sampling locations with values above the detection limits are shown in Tables 48-A

and 48-B. The tables show all surface soil detections from Pd Site 48 and contain the comparison

criteria for surface soil. [fa value from a sampling location exceeds one of the comparison
criteria, that value and the comparison criterion are shown in bold.

SANN_t139282tPARC EL5 4
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3.1.1.1 BCT Screening Criteria

Table 48-A summarizes constituents for which the BCT has selected a screening criteria. One

constituent, PCB-1260, exceeds both the background value of 0.11 milligrams per kilogram

(mg/kg) and the BCT value of 0.083 mg/kg. Exceedances occurred in three of the five samples

(SS48B, 5548C, and SS48E) and ranged from 0.18 mg/kg to 1.4 mg/kg.

Benzo(a)pyrene at SS30, a data point from the 1991 RI (Law Environmental, 1990), exceeded the
BCT value but not the background value.

3.1.1.2 Other Screening Criteria

Table 48-B compares the remaining constituents with the soil ingestion screening criteria for

both residential and industrial exposure scenarios. Dieldrin is the only constituent that exceeds

background values and a screening criteria. Dieldrin was detected in the surface soil at Sample
SS48A at a concentration of 0.11 mg/kg, exceeding both background and the residential RBC
value; however, it is below an industrial RBC value.

3.2 Vertical and Lateral Extent

Seven surface soil samples were collected from the surface soil. The COPCs detected in the

surface soil were dieldrin and PCB-1260. Dieldrin was detected at concentrations similar to
those found elsewhere at DDMT.

PCB-1260 was detected in all five surface soil samples taken at this site; however, only three of
the five samples (SS48B, SS48C, and SS48E) exceeded background and BCT values. The elevated

PCB concentrations detected in the three samples are east of Building 274. RI Site 58 samples

taken east of these samples did not detect PCB compounds. The Screening Site 69 samples

taken south of these samples did not detect PCB compounds. Additional samples are needed to
determine the extent of PCB contamination north of the area. Nonetheless, the lateral extent of

contamination in this area is limited to the strips of grass surrounding the building and parking
lot.

Dieldrin was detected in three of the five samples, but only exceeded background and BCT
values in one sample (SS48A). Dieldrin is a sitewide COPC and wil be addressed in an
upcoming sitewide risk evaluation.

No subsurface soil samples have been taken at this site. PCB compounds and dieldrin have a

very low solubility and are not expected at depth. These compounds have not been observed in

borehole samples in other locations at the site. Therefore, additional vertical sampling is not
necessary at RI Site 48.

3,3 PotentialMigration Pathways

The following paragraphs provide a general discussion of the potential migration pathways for
the constituents found at RJ Site 48.

Dieldrin exists at DDMT in surface and subsurface soils. Since this compound is only minutely

soluble in water, its most likely migration pathway at this site is via erosion as suspended soil "

SANtWP/1392BZ, PARCBJ 5
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particles in the surface water where it potentially would be available to aquatic organisms.

Dieldrin in the subsurface soils should be relatively immobile and not impact groundwater
quality.

PCBs, as a group, are relatively insoluble in water; therefore, they tend to migrate primarily
through physical transport such as erosion via surface water. At DDMT, PCB-1260 has been

detected at concentrations of concern in surface soils. This malerial is subject to migration either

via wind action or surface water transport, and the PCB would be preseni as an absorbed

chemical on the clay platelets that compose the soil. This material could potentially be ingested
either by breathing contaminated dust or by aqueous organisms exposed to turbid water or
bottom feeding of contaminated sediment.

3.4 Additional Data Needs

Building 274 is currently scheduled to be leased for private-sector uses. This site has been

identified by the Bcr as an early removal site due to the presence of PCBs and the intent to

transfer the site. Exposed soil surrounding Building 274 will be sampled and removed if the

PCti concentrations in surface soil exceed the risk-based criteria for industrial land use. Samples
of surface soil remaining in-place or brought in as fill material will be obtained. No subsurface
soil sampling is proposed as part of the RI.

4.0 Interpretationof Screening Criteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Prditninary Risk Evaluations for the Purpose of Reaching a Finding of Suitability to Lease (FOSL)

(EPA Region iV, 1994). A discussion of the PRE methodology m provided as Appendix A to
this document.

4.2 RI Site 48 Risk

A PRE was performed for RI Site 48 (Subparcel 5.2) as reported in the draft PRE (CH2M HILL,

1998). Because there are no screening or BRAC sites within this subparcel, risks are based on the

RI data only. Carcinogenic and noncarcinogenlc risks were calculated and are presented in
Table 4-15 of the draft PRE. The carcinogenic risk ratio for an industrial worker is well below a

risk level of 1 in a million. A residential exposure-based risk ratio was 15 in a million. The risks

are due to the presence of PCB-1260 in three of the samples and dieldrin in one sample from the
site•

There are no noncarcinogenic ratios exceeding a value of 1.0 for either a residential or an
industrial scenario.

SAN_NP/13928_CEL5
6
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5.0 Summary and Recommendations

5.1 Summary

PCB-1260 and dieldrin were detected in three samples and one sample, respectively, at values

that exceed the background and screening criteria. A surface soil removal action is currently

being implemented at this site. Additional soil characterizatiofi will be performed during this
remedial action.

5.2 Recommendations

A surface soil removal action is being implemented at this site. The chemical composition of
soil that is left in place or brought in as fill should be characterized, a risk assessment should be

performed on the remediated site, and the results should be documented in the Main
Installation RI Report.

SANNtPI 139282/PARC EL5 7
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Parcel 12 Report
Remedial Investigation Sampling Program
Defense Distribution Depot Memphis,Tennessee

Parcel 12 is a 193,644-square-foot (ft_) parcel in the north-central portion of the Main Installation

in Operable Unit (OU)-4. Parcel 12 consists of Building 629 and the associated railroad tracks.

Samples were collected at Remedial Investigation (RI) Site 57 in this parcel during the RI

Sampling Program. Sampling activities and results at this site are discussed below.

The RI Sites in this document have been identified by the Defense Distribution Depot Memphis,

Tennessee (DDMT) through a review of existing documents, interviews with facility personnel,

and knowledge of the facility's operations. RI sites at DDMT are identified as those areas that

have been known or suspected to have past releases as a result of facility operations. These sites

have been previously identified as requiring a RI and have a confirmed presence of

contaminants. The following RI Site is located in Parcel 12:

RI Site 57: Building 629

Additional sites identified with past potential releases to the environment from past operations

are addressed in the Screening Sites Sampling Program. General areas within the installation

without any known industrial operations involving hazardous chemicals were addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Results of these two programs are

addressed in separate letter reports.

The purpose of the RI Sampling Program, which is part of the Remedial Investigation

/Feasibility Study (RI/FS), is to accomplish the following:

• Characterize potential releases (Tom the sites

• Assess the nature and extent of soil and surface water contandnation attributable to past

operations

Gather and evaluata data to determine the need for interim remedial actions for the sites

Evaluate the risk to human health and the environment as part of the comprehensive RI

• Assess the feasibility of remedial actions for the sites needing further actions

The purpose of this letter report is to evaluate the results of the P./Sampling Program and

sampling from previous investigations and to recommend further actions at RI sites in this

parcel. The remainder of this report presents the results of past investigations; RI Sampling

Program strategy, procedures, and results; and recommendations for each site.

Surface soils, subsurface soils, and suriace water were investigated as part of the RI Sampling '

Program. Surface soil samples (any sample whose lowest depth is 2 feet or less) were taken

SkN/_/P/13_28ZtP_CEL12.DOC
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both as independent samples and as the upper interval of a soil boring profile. Thus, surface

soil samples taken as part of a soil boring may have an "SB" designation and are initially

discussed under Subsurface Soil Sampling Procedure (Section 2.2.2.2). However, the results

from that upper interval are presented in the surface soils tables and discussed in Section 3.1.1.

Site 57: Building 629

1.0 Introduction

Table 1 presents the location and status information for this site.

TABLE 1

Parcel t2, Site 57 Inlormation

Remedial Investigation Sampling Program, Defense Dist_ution Depot Memphis, Tennessee

Parcel Building Number R[/FS OU Site Number CERCLA' Status

12 629 4 57 RI

'CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act of t 980

Building 629 is the former hazardous materials storage building that had been used to store

dichlorodiphenyltrichlor(_thane (DDT), herbicides, solvents, oxidizers, and other toxic and

corrosive materials. Past releases may have occurred in this area, including a documented spill

of an unknown amount of hydrofluoric acid (oxidizer). The site eotafiguration, sample locations,

and constituents exceeding Risk-Based Criteria (RBC) are shown in Figure 1.

2.0 StudyArea Investigation

This discussion includes details of the sampling conducted by CH2M HILL for the R/Sampling

Program efforts. The historical data results are included in the following discussions, however

sampling strategy and analysis included in the historical reports are not repeated here.

2.1 Previous Investigations

Four surface soil samples (SSI0, SS1 ], SS42 and SS43) were collected at this site during the 1990

RI (Law Environmental, 1990) in areas where spills may have occurred. Polynuclear aromatic

hydrocarbons (PAHs), pesticides, volatile organic compounds (VOCs), semivolatile organic

compounds (SVOCs), and metals were detected in these samples.

$ANN4P/13g'28?JPARCELI2.DOC 2
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2.2 RI Sampling Program

2.2.1 SamplingStrategy
This sampling strategy was developed to evaluate whether releases have occurred to surface

and subsurface soil at RI Site 57. For this sampling program, subsurface soil samples were

collected to assess potential contaminant concentrations in theshallow subsurface soil at the
site.

Most of Parcel 12 is occupied by Building 629, reducing the exposed soil to a thin strip of

maintained gravel-covered area on the north, west, and east sides of the building. The south

side of Building 629 is adjacent to railroad tracks. The sampling locations at Pd Site 57 surround

Building 629. The sampling locations at Site 57 were evaluated and selected based on the

following criteria:

• The area was used for loading and unloading

The area was used as a storage location

Historical information indicates report of spills, other potential contaminant activities, or

previous investigations in the area

2.2.2 SamplingProcedures
This section describes the sampling procedtrres and laboratory analyses performed for
subsurface soil.

2.2.2.1 Surface Soil Sampling Procedures

Surface soil samples were collected from nine locations (SB57A, SB57B, SB57C, SB57D, SB57E,
SB57F, SB57G, SB57H, and SB57D at this site associated with borings (shown in Figure 1). Their
locations are described under Section 2.2.2.2.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the Tennessee Department of Environment and Conservation (TDEC) and
the United States Environmental Protection Agency (EPA), subsurface soil samples were
collected from nine locations (SB57A, SB57B, SB57C, SBS7D, SB57E, SB57F, SB57G, SB57H, and

SB57_1)at this site (shown in Figure 1). The borings were located around the perimeter of

Building 629. The following details the sample locations:

• Sample SB57A was taken 14 feet north and 24 feet east from the northwest comer of

Building 629.

Sample SB57B was taken 43 feet west of the northwest comer of Building 629.

• Sample SB57C was taken 44 feet west and 90 feet south of the northwest comer of Building
629.

Sample SB57D was taken 2 feet north of the loading dock located at the southwest corner of

Building 629.

SAN_PI139"Z_JPAR CEL12.DOC 3



Sample SB57£ was taken 40 feet east of the southwest comer of Building 629.

• Sample SB57F was taken 164 feet east of Sample SB57E.

SB57G was taken 206 feet east of Sample SB57F.

Sample SB.57H was taken 17 feet east and 3 feet north of the northeast comer of Building
629.

Sample SB57I was taken 3 feet north and 212 feet west of the northeast comer of Building
629.

Subsurface samples were collected at each boring location from three depths: zero to 2 feet, 3 to

5 feet, and 8 to 10 feet. Samples were collected using a 2-inch..diameter, stainless-steel, core-

barrel sampler. The entire length of each soil core was screened with a photoiouization detector

(PID) for organic vapors before sample collection so that sampling intervals could be biased

toward any contamination detected by the field screening. VOC samples were collected first

before compositing using a stainless-steel spoon. Part of each VOC sample was placed in a

sealable plastic bag for head space analysis with a PID. Results of the head space analyses were

used to select samples for Level 3 constituent of potential concern (COPC) analysis.

The remaining soil from each sample was composited in a stainless-steel bowl and then

transferred into the appropriate sample jars. All sampling tools were decontaminated before

each use according to the procedures outlined in the Generic Quality Assurance Project Plan

(CH2M HILL, 1995) for the RI/FS currently being conducted at the DDM T.

2.2.3 AnalyticalProcedures

All samples were submitted to CH2M HILL's Analytical Services in Montgomery, Alabama for

analysis. Twenty-seven subsurface soil samples were analyzed for PAHs, VOCs, SVOCs,

pesticides, and priority pollutant metals. The samples were analyzed in accordance with the
procedures specified in the Generic Quality Assurance Project Plan (CH2M HILL, 1995).

A United States Army Corps of Engineers (COL) split sample was collected from the 3- to 5-foot
interval of SB57[. This subsurface soil sample was sent to the COE's Atlanta, Georgia laboratory

for analysis of VOCs, SVOCs, pesticides, and priority pollutant metals.

A data quality evaluation (DQE) was performed to assess the effect of the overall analytical

process on the usability of the data. The DQE established that the detection of acetone, 2-

butanone, and bis(2-ethylhexyl)phthalate can be attributed to field sampling and laboratory

contamination rather than environmental conditions at the site. Also, poor duplicate precision

for metals in the duplicate soil samples should be attributed to poor sample homogeneity as

well as to potentially poor sampling and analysis precision. With exception of the qualifications

listed above, the DQE concluded that data can be used in the project decision-making process.
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3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sections 3.1.1 and 3.1.2 presents results of the RI Sampling Program for RI Site 57. [Data are

presented by media for surface and subsurface soil and compared with appropriate screening
criteria in Tables 57-A through 57-C, Data from the 1997 CH2M HILL investigation are

presented along with historical data from the Remedial Investigations at DDMT, Final Report

(Law Environmental, 1990). If a value from a sampling location exceeds one of the comparison

criteria, that value and the comparison criterion are shown in bold on the summary table.

COPCs are parameters that exceed both background values and the screening criteria. Where

concentrations exceed the selected background value, the concentration is compared with the

observed range of background values as reviewed and established by the BRAC Cleanup Team

(BCT).

COPCs identified for Ri Site 57 include PAH compounds, dichlorodiphenyldichloroethene

(DDE) and DUI" in the surface soils. Historical COPCs in the surface soils include antimony,

arsenic, chromium, lead, alpha-chlordane, cadmium, copper, dichlorodiphenyldichloroethane

(DDD), dieldrin, gamma-chlordane, heptachior epoxide, and nickel. There were no COPCs
identified in the subsurface soils.

3.1.1 Surface Soil

Results of the surface soils analyses with values above detection limits are shown in Tables 57-
A and 57-B.

3.1.1.1 BCT Screening Criteria

Table 57-A summarizes constituents detected in surface soil compared against background and

screening criteria approved by BCT. PAH compounds-including benzo(a)anthracene,

benzo(a)pyrene, benzo(b)flouranthene, benzo(k)flouranthene, dibenz(a,h)anthracene, indeno

(1,2,3-c,d)pyrene, chrysene, flouranthene, pyTene, and benzo(g,h,i)perylene-were found at
concentrations exceeding the screening criteria. The observed PAH concentrations are elevated

in Sample SBS7E, which was collected south of the building and adjacent to the railroad tracks.

PAH compounds were not detected in Samples SB57F and SB57G, which were also taken near

the railroad tracks. The 1990 RI (Law Enviroru-nentaI, 1990) detected even higher concentrations

of PAH compounds in Sample SS42, which was taken west of Building 629. The observed PAl-Is

appear to be associated with railroad operations or other non-point sources.

Historical parameters of concern in the surface soil for which the BCT has selected screening

criteria values include antimony, arsenic, chromium, and lead. An elevated concentration of

antimony was detected in the Law Environmental study at 8 milligrams per kilogram (mg/kg)

in Sample SS11, which sligfifly exceeds the BCT criteria (background) value of 7 mg/kg. The

more recent study did not detect antimony exceedances.

Arsenic was also detected in the 1990 RI (Law Environmental, 1990) at 26 mg/kg in Sample

SS43, which exceeds the BCT criteria (background) value of 20 mg/kg. Arsenic was detected in

SAN._NP/139_2JPARCE]__ 2.QOC S



all nine CH2M HILL surface soil samples at concentrations ranging from 2.5 mg/kg to 13.7

mg/kg, none of which exceed the BCT or background criteria value. Arsenic appears to be

naturally occurring at these levels. Chromium was detected in the Law Environmental study at

138 mg/kg in Sample SSl1, which exceeds the BCT criteria value of 39 mg/kg and the

background value of 24.8 mg/kg. Chromium was detected in all nine CH2M HILL surface soil

samples at concentrations ranging from 9.9 mg/kg to 15.9 mg/kg, in which none exceed the

BCT or background criteria value.

Lead was detected in the Law Environmental study at 1680 mg/kg and 1120 mg/kg in Samples

SSll and SS42, which exceeds the BCT criteria value of 400 mg/kg and the background value of

30 mg/kg. Lead was detected in all nine CH2M HILL surface soil samples at concentrations

ranging from 7.3 mg/kg to 33.2 mg/kg, none of which exceed the BCT criteria value.

3.1.1.2 Other Screening Criteria

Table S7-B summarizes the remaining constituents compared with the soil ingestion screening

criteria for both residential and industrial exposure scenarios. COPCs DDE and DDT were

found in Sample SB5TE at concentrations that exceed the background values (0.16 mg/kg for

DDE and 0.074 mg/kg for DDT) and the residential RBC for soil ingestion (1.9 mg/kg for both
constituents). These constituents did not exceed the industrial RBC. However, DDE and DDT

were detected in the Law Environmental 1990 R1 study at 39 mg/kg and 59 mg/kg,

respectively, which exceed the industrial RBC for soil ingestion (17 mg/kg for both
constituents).

The Law Environmental 1990 RI also detected dieldrin, alpha_,_hlordane, gamma-chlordane,

cadmium, copper, nickel, and heptachlor epoxlde at concentrations exceeding the background

values and industrial and residential RBC for soil ingestion. These constituents were not

detected at elevated concentrations in the more recent sampling event.

Dieldrin was detected in a sample (SS10) from the 1990 RI (Law Environmental, 1990) at 4.5

mg/kg, which exceeds the industrial and residential RBC for soil ingestion values of 0.36

mg/kg and 0.04 mg/kg, respectively. Dieldrin was only detected at 0.005 mg/kg in the

CH2M FULL sampling event. However, dieldrin is a sitewide COPC and will be addressed as

part of the RI risk evaluation.

Alpha:<J_lordane and gamma-chlordane were detected in one sample (SSIO) from the Law

Environmental 1990 RI at 4 mg/kg, which exceeds the background value of 0.029 mg/kg and

0.026 mg/kg and the residential RBC of 0.49 mg/kg (for both constituents). The detected

concentrations are near the industrial RBC of 4.4 mg/kg (for both constituents). Alpha

chlordane and gamma-chlordane were not detected in the CH2M HILL sampling event.

Cadmium was detected in the Law Environmental 1990 RI (Samples SSll and SS42) at

concentrations well below the industrial RBC (100 mg/kg); however, the concentrations did

slightly exceed the background value of 1.4 mg/kg and the residential RBC of 3.9 mg/kg.
Cadmium was detected in three CH2M HILL samples at concentrations below screening
criteria values.

Copper was detected in a sample (SS042) from the Law Environmental 1990 RI at 705 mg/kg,.

well below the industrial RBC (8,200 mg/kg), but well above the background value of 33



mg/kg and the residential RBC of 310 mg/kg. Copper was detected in all nine CH2M HILL

samples at concentrations below screening criteria values.

Heptachlor epoxide was detected in a sample (SS10) from the 1990 Law Environmental 1990 Rl

at 0.25 mg/kg, which exceeds the background value of 0.0045 mg/kg and the residential RBC

of 0.07 mg/kg.

Nickel was detected in a sample (SS42) from the Law Environmental 1990 R1 at 367 mg/kg,

which exceeds the background value of 30 mg/kg and the residential RBC of 160 mg/kg.

Nickel was detected in all nine CH2M HILL samples at concentrations below screening criteria
values.

3.1.2SubsurfaceSoil

Results of the subsurface soil analyses with values aboye detection limits are shown in Table
57-C. There were no COPCs detected in the subsurface soil.

3.2 Vertical and Lateral Extent

A total of twelve samples, including samples from the Law Environmental 1990 RI, were

collected from biased locations at RI Site 57 in order to characterize potential releases from the
site. Based on the data collected, observed contamination is limited to the surface soils, and no

leaching is apparent. COPCs were detected in surface soil but not in subsurface soil. The

COPCs detected in the surface soil include PAH compounds, DDE, and DDT. Other parameters

of concern detected in the previous RI conducted by Law Environmental in 1990 include metals

and other pesticides, such as dieldrin, alpha-chlordane, and gamma-chlordane.

PAH compounds were detected in surface soil at elevated concentrations in Sample SB57E,

which was taken south of Building 629 on the western side. The detected concentrations ranged

from 2.1 mg/kg to 10 mg/kg. Very high concentrations of PAH compounds were detected in

the samples from the 1990 RI (Law Environmental,1990), Samples SSll and SS42, ranging from

72 mg/kg to 970 mg/kg, in which the higher concentrations were detected in Sample SS42.

Sample SSll was taken south of Building 629 just west of Sample SB57E, and Sample SS42 was

taken west of Building 629 on the northern end. Note that a CH2M HILL sample, SBSTB, was

taken just northwest of Sample SS42 (but farther away from the building), and there were no

detections of PAH compounds.

Elevated concentrations of metals (arsenic, chromium, lead, cadmium, copper, nickel, and

antimony) were detected in the previous investigation, mostly in Samples SSll and SS42. An

elevated concentration of arsenic was detected in the previous Sample SS43, which was taken

south of Building 629 near Sample SB57E. The more recent RI samples were taken in the same

vicinity as the previous samples, but the detected metal concentrations were within the range of

background leyels. It appears the lateral extent of metals contamination m surface soft has been

defined by the more recent sampling event.

DDE and DDT were detected at elevated concentrations in Sample SB57E, which was collected

south of BuUding 629 on the western end. Other pesticides (alpha- and gamma-chlordane,

dieldrin, DDE, and DDT) were detected at elevated concentrations in the previous investigation

samples (Samples SS10, SSll, SS42, and SS43). All of these samples were taken either west of
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Building 629 or south of Building 629. The CH2M HILL samples taken in the same vicinity

(besides Sample SB57E, which did detect exceedances) detected concentraBons of DDE and

DDT that were within the range of background levels. However, additional samples are needed

south and west of the existing samples (at the southwest comer of Building 629) to determine

the lateral extent of pesticides contamination at the site.

PAH compounds and dieldrin are found in surface soil throughout the Main Installation and

will be addressed in an upcoming sitewide risk evaluation.

3.3 Potential Migration Pathways

Arsenic exists at several sites on DDMT in surface soils at concentrations above screening

levels. Arsenic's mobility and toxicity are tied to its complex geochemistry and its ability to

readily form soluble complexes. Arsenic may also readily be adsorbed onto clays, oxides, or

humic organic material and may migrate as suspended soil in surface water or as a sediment.

Arsenic can exist in four common oxidation states, and these control its solubility. It readily

transports through aquatic environments as a dissolved salt or as a complex with an organic

compound.

Benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, benzo(b)fluoranthene, and

indeno(1,2,3-c,d)pyrene--a group of related, long-chain PAHs have similar chemical and

physical characteristics and tend to migrate and behave in the environment in a similar

manner. Generally, these compounds have low vapor pressures, are only marginally soluble in

water, and have a high affinity for soils. All of these compounds have been detected at

concentrations above screening values for surface soils at DDMT. They would be expected to

migrate as adsorbed components of the soils and would potentially be available to aquatic

organisms in turbid surface water or to bottom feeders in areas with contaminated sediments.
That none of these compounds was detected in sediments indicates this is not a major source of

contaminant migration for these compounds at this site. These compounds do not

bioaccumulate significantly due to their rapid metabolism and excretion by most aquatic

organisms.

Chlordane was detected in surface soils at DDMT. ]t has a high affmity for soils and is only

marginally soluble in water. Sorption to soil particles and transport via surface water or wind is

its primary potential migration mode. It potentially would be available to aquatic organisms if

it existed as suspended sediment in turbid surface water or as a sediment in an area with
bottom feeders; also, it would bioaccumulate in that environment. However, since it was not

detected in either of these media during sampling activities at DDMT, chlordane is not believed

to be an ongoing contaminant release mechanism at the site.

Chromium has been reported from surface and subsurface soils at DDMT in concentrations

greater than the screening levels. Chromium occurs in two oxidation states: +3 and +6. The

trivalent form, which is of little risk, readily combines with aqueous hydroxide to form

insoluble chromium hydroxide. The hexavalent form is soluble and tends to stay in solution,

unless some activated carbon material is present for it to sorb onto. Dissolved chromium is

readily adsorbed onto sediments but may be bioaccumulated through aquatic organisms.

SANrWPI13_2/PARCSL12.OOC 8



DDT and two of its degradation breakdown products, DDD and DDE, exist in subsurface soils

at DDMT; these products should not be mobile in this environment. These compounds have an

extremely high affinity for soil and are essentially insoluble in water. As long as they are buried

and the potential for direct contact is controlled, the potential to migrate is minimal. Should soil

contaminated with these compounds be uncovered, they potentially would be able to be moved

through wind action and/or as suspended material in surface water. DDT also was reported in

sediments at two sites on DDMI', indicating migration via this pathway has occurred. These

compounds can bioaccumulate and become more concentrated as they move up in the food

chain and could potentially affect receptors via this migration pathway.

Dieldrin exists at DDMT in surface and subsurface soils. Since this compound is only minutely

soluble in water, its most likely migration pathway at this site is via erosion as suspended soil

particles in the surface water where it potentially would be available to aquatic organisms.

Dieldrin in the subsurface soils should be relatively immobile and not impact groundwater

quality.

Lead is present at concentrations greater than background, or above screening criteria, in

surface soils, subsurface soils, and sediment at DDMT. Lead is moderately soluble and

potentially can be leached from any of these forms of occurrence, reaching concentrations in

aqueous solution in both groundwater and surface water that would be of concern to both

human and ecological receptors. Additionally, lead in surface soils and sediment potentially

may move as suspended particulate matter in surface waters and impact aquatic organisms.

3.4 Additional Data Needs

The surface soil data is not defined at the southwest and northwest side of Building 629 for

pesticide contamination. Additional surface soil samples should be taken on the west, north,

and south side of Building 629. Each of the sample locations should be biased toward some

kind of waste handling or waste release areas (BCT, 1997).

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The Preliminary Risk Evahia_don (PRE) was performed in accordance with the Guidance on

Preliminary Risk Evaluations far the Purpose of Reaching a Finding of Suitability to Lease (FOSL)

(EPA Region W, 1994). A discussion of the PRE methodology in provided as Appendix A to
this document.

4.2 RI Site 57 Risk

Carcinogenic and noncarcinogenic risks for RI Site 57 are presented in Table 4-22 of the draft

PRE (United States Army Engineer Service Center [USAESC], 1998), and detailed chemical-

specific estimates are presented in Appendix A of the PRE.



ThePREcarcinogenicrisk ratios were within a one in a million risk level for an industrial

worker and three in a million for a residential receptor, primarily from DDE and DDT at

sampling location SB57E.

The nonearcinogenic ratio was below a value of 1.0 for both industrial and residential receptors.

Thus, in accordance with the PRE, there are no significant carcinogenic or noncarcinogenie

human health impacts of concern at this site. It is likely that R! Site 57 will not require further

action, but further risk assessment is necessary to confirm this.

5.0 Summaryand Recommendations

5.1 Summary
COPCs at RI Site 57 include PAH compounds, DDE, and DDT in the surface soil. Antimony,

arsenic, chromium, lead, alpha-chlordane, cadmium, copper, DDD, dieldrin, gamma-chlordane,

heptachlor epoxide, and nickel were detected in the surface soil in the previous RI conducted in
1990 (Law Environmental, 1990). There were no COPCs identified in the subsurface soils.

The PAH compounds, dieldrin, and associated pesticides detected in the surface soil are

sitewide COPCs and will be addressed in an upcoming sitewide risk evaluation.

Pesticides are found in the surface soil throughout the Main Installation due to routine

application. However, there are slight risks associated with this site due to the presence of DDE

and DDT. The PRE results presented in the Draft PRE (CH2M HILL, 1998) indicate that

carcinogenic risk ratios were within one in a million for an industrial worker; however, the

ratio was exceeded for a residential receptor due to the presence of DDE and DDT just south of
Building 629 near the railroad tracks.

The noncarcinogenic ratios were below a value of one for both industrial and residential

receptors.

The concentrations of metals (induding arsenic, antimony, chromium, copper, nickel, and

cadmium) that exceed background and screening criteria values were detected in the previous

investigation conducted by Law Environmental in 1990. The more recent sampling did not

detect any exceedances of metals.

5.2 Recommendations

Additional sampling is required to determine the extent of pesticide contamination. Further

risk assessment is needed at this site to evaluate pesticide contamination just southwest of

Building 629. T_he surface soil on the west end of Building 629 is a potential early removal
candidate pending the outcome of the additional soil sampling (BCT, 1997).
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Parcel 24 Report

Remedial Investigation Sampling Program
Defense Distribution Depot Memphis,Tennessee

Parcel 24 is a 805,512-square-foot (ft z) parcel in the southwestern part of the Main Installation in

Operable Unit (OU)-2. Parcel 24 consists of Buildings 770 and 771, open storage area X03, the

adjacent railroad tracks, and the gravel parking area east of Building S-873. Samples were

collected at Remedial Investigation (RI) Sites 27 and 34 in this parcel during the RI Sampling
Program.

The RI Sites in this document have been identified by the Defense Distribution Depot Memphis,

Tennessee (DDMT) through a review of existing documents, interviews with facility personnel,
and knowledge of the facility's operations. RI sites at DDMT are identified as those areas that

have been known or suspected to have past releases as a result of facility operations. These sites"

have been previously identified as requiring a RI and have a confirmed presence of
contamination. The following RI Sites are located in Parcel 24:

RI Site 27: Former Recoupment Area (Building S-873) (Suhparcel 24.1)

RI Site 34: Underground Waste Oil Storage Tanks at Building 770 (Subparcel 24.3)

Additional sites identified with past potential releases from past operations to the environment

are addressed in the Screening Sites Sampling Program. General areas within the installation

without any known industrial operations involving hazardous chemicals were addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Results of these programs are

addressed in separate letter reports. There are no screening sites within this parcel

The purpose of the RI Sampling Program, which is part of the Remedial Investigation/
Feasibility Study (RI/FS), is to accomplish the following:

Characterize potential releases from the sites

• Assess the nature and extent of soil and surface water contamination attributable to past
operations

• Gather and evaluate data to determine the need for interim remedial actions for the sites

Evaluate the risk to human health and the environment as part of the comprehensive RI

• Assess the feasibility of remedial actions for the sites needing further actions

The purpose of th_ letter report is to evaluate the results of the RI Sampling Program and
sampling from previous investigations, determine whether adequate sampling has been

performed for an RI, and recommend further actions at RI sites in this parcel. The remainder of



this report presents the results of past investigations; KI Sampling Program strategy,
procedures, and results; and recommendations for each site.

Surface soils, subsurface soils, and surface water were investigated as part of the R1 Sampling
Program. Surface soil samples (any sample whose lowest depth is 2 feet or less) were taken

both as independent samples and as the upper interval of a soil boring profile. Thus, surface

soil samples taken as part of a soil boring may have an "SB" designation and are initially
discussed under Subsurface Soil Sampling Procedure (Section 2.2.2.2). However, the results

from that upper interval are presented in the surface soils tables and discussions in Section
3.1.1.

Site 27: Former Recoupment Area (Building S-873)

1.0 Introduction

Table 1 presents the location and status information for this site.

TABLE t

Parcel24, Site27 Inlarmation
RemedialInves_atienSamplingProgram,DefenseOisMbutianDepotMemphis,Tennessee

Parcel Building Number RIFFS OU Site Number CERCLA' Status

24 ParkFng Area East of S-873 2 27 RI

'CERCLA- ComprehensiveEnvironmentalResponse,Compensation, and LiabilityAct

Building ,9-873 is an open-sided, metal-roofed shed that served as the DDlviT materials

recoupment or recovery area from 1942 to 1986. This site was formerly used for packing and
repacking hazardous and nonhazardous materials from dam,aged and leaking containers. The

specific boundaries of the site are unknown; however, it is knowi 3 that recoupment activities

were conducted in the southeastern comer of the building and in the gravel parking area to the

east of the building. The gravel parking area east of the building is the part of this site located
in Parcel 24. The southeastern comer of Building S-873 is located in Parcel 25. Two surface soil

samples were located in Parcel 25, but are included in this Parcel 24 discussion to maintain a

complete Site 27 data set. The site configuration, sample locations, and constituents exceeding
Risk-Based Criteria (RBC) are shown in Figure 1.

2.0 Study Area Investigation

This discussion includes details of the sampling conducted by CH2M HILL for the RI Sampling

Program efforts. The historical data results are included in the folinwing discussions as well;

however, sampling strategy and analysis included in the historical reports are not repeated
here,

SMC'WP/13_2_JPA RCEL24._C 2



2.1 Previous Investigations

Soil contaminated with pesticides dichlorodiphenyltrichloroethane (DDT) and

dichlorocliphenyldichloroethene (DDE) from previous spills has been remediated previously at

this location, resulting in the removal and disposal of contaminated soils. Approximately the

upper 0.5 to 1 foot of soil in this area was removed and disposed of by DDM'r in I985.

In addition, four surface soil samples (SS26, SS27, SS28, and SS29) were collected at this site

during the 1990 RI conducted by Law Environmental in areas where spills may have occurred.

Polynuclear aromatic hydrocarbons (PAHs), semivolatile organic compounds (SVOCs), and
metals were detected in these samples.

2.2 RI Sampling Program

2.2.1 Sampling Strategy

The sampling strategy was developed to evaluate whether releases have occurred to surface

and subsurface soil. For this sampling program, surface soil and subsurface soil samples were "

collected to assess the vertical and horizontal extent of soil contamination from the past

activities at the site. At least one sample for each media was analyzed for target compound
list/target analyte list (TCL/TAL) constituents in accordance with the Operable Unit 2 Field

Sampling Plan (CH2M HILL, 1995).

The sampling locations at RI Site 27 were located east of Building 873 on the southern end. The

specific boundaries of the site were unknown, other than the knowledge that packing and

repacking activities occurred in the southeast corner of the building and the gravel parking area
to the east of the building.

2,2.2 Sampling Procedures

This section describes the sampling procedures and laboratory analyses performed for surface
and subsurface soil.

2.2,2.1 Surface Soil Sampling Procedures

With the approval of the Tennessee Depat Lutent of Environment and Conservation (']'DEC) and

the United States Environmental Protection Agency (EPA), surface soil samples were collected
from ten locations (SB27A, SB27B, SB27C, SB27D, SB27E, SS27F, SS27G, SS27H, SS27I, and

SS27J) at this site {shown in Figure 1). Eight samples (SB27A, SB27B, SB27C, SB27D, SB27E,

SS27F, SS27G, and SS27H) are located in Parcel 24; the remaining two samples (SS271 and SS27J)

are located in Parcel 25. Surface soil samples associated with borings are discussed in Section

2.2.2.2. The following details each sample location:

• Sample SS27F was taken 86 feet north of the southeast comer of Building 873.

• Sample SS27G was taken 64 feet north of Sample SS27F.

• Sample SS27H was taken 52 feet north of Sample SS27G.



• Sample SS271 was taken I feet south of the southeast corner of Building 873 (in Parcel 25).

Sample SS27J was taken 62 feet west of the southeast corner of Building 873 (in Parcel 25).

All surface soil samples were coUected from the zero- to 1-foot inte_al. Because surface soils at

the site were too compacted to hand auger, all samples were collected using the direct-push

probe. A stainless-steel, core-barrel sampler was pushed by the probe over the zero- to 1-foot

interval at each location. Volatile organic compound (VOC) samples were collected first before

composifing using a stainless-steel spoon. Part of the VOC sample was placed in a sealable

plastic bag for head space analysis with a photoiouization detector (PID). The results of the

head space analyses were used to select samples for analysis of the TCL/TAL parameters and

Level 3 constituents of potential concern (COPC) analysis. The remaining soil was composited

in a stainless-steel bowl and then transferred into the appropriate sample jars. All sampling

tools were decontaminated before each use according to the procedures specified in the Generic

Quality Assurance Project Plan (CH2M PULL, 1995) for the R]/FS currently being conducted at
DDMT.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and the EPA, subsurface soil samples were collected from five "

locations (SB27A, SB27B, SB27C, SB27D, and SB27E) at this site (shown in Figure 1). The
following details each sample locations:

Sample SB27A was taken 88 feet east and 8 feet south of Sample SS27H.

• Sample SB27B was taken 72 feet north of Sample SS27F and 27 feet west of Sample SB27C.

• Sample SB27C was taken "J2feet south and 88 feet east of Sample SS27G.

Sample SB27D was taken 52 feet south and 32 feet west of Sample SB27C.

Sample SB27E was taken directly south of Sample SB27C,.which was 64 feet south of
Sample SB27D.

Subsurface samples were collected at each boring location (SB27A, SB27B, SB27C, SB27D, and

SB27E) from three depths: 1 to 2 feet, 3 to 5 feet, and 8 to 10 feet. The samples were collected

using a 2-inch-diameter, stainless-steel, core-barrel sampler. "['he entire length of each soil core

was screened with a PIE) for organic vapors before sample collection so that sampling intervals

could be biased toward any contamination detected by the field screening. VOC samples were

collected first before compositing using a stainless-steel spoon. Part of each VOC sample was

placed in a sealable plastic bag for head space analysis with a PID. The results of the head space

analyses were used to select samples for Level 3 COPC analysis. The remaining soil from each

sample was composited in a stainless-steel bowl and then transferred into the appropriate

sample jars. All sampling tools were decontaminated before each use according to the

procedures outfined in the Generu: Quality Assurance Project Plan (CH2M HILL, 1995) for RI/FS
currently being conducted at DDMT.

2.2.3 Analytical Procedures

All samples were submitted to CH2M HILL's Analytical Services in Montgomery, Alabama, for
analysis. A total of 7 surface soil and 18 subsurface soil samples from Parcel 24 and two surface



soil samples from Parcel 25 were analyzed for VOCs, PAl-Is, pesticides, and priority pollutant

metals. One surface soil sample, which exhibited the highest field head space result, was

analyzed for the TCL/TAL parameters. One subsurface soil sample from the 8- to lO-foot

interval was analyzed for grain size, Atterburg limits, moisture content, pH, alkalinity, cation

exchange capacity, and total organic carbon. The samples were analyzed in accordance with the

procedures specified in the Gener/c Quality Assurance Project Plan (CH2M HILL, 1995).

A data quality evaluation (DQE) was performed to assess the effect ob the overall analytical
process on the usability of the data. The DQE established that the detection of acetone, 2-

butanone, and bis(2-ethylhexyl)phthalate can be attributed to field sampling and laboratory

contamination rather than environmental conditions at the site. Also, poor duplicate pix_cision

for metals in the duplicate soil samples should be attributed to poor sample homogeneity as

well as to potentially poor sampling and analysis precision. With exception to the qualifications
listed above, the DQE concluded that data can be used in the project decision-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sections 3.1.1 and 3.1.2 present results of the RI Sampling Program for RI Site 27. Data are

presented by media for surface and subsurface soil and compared with appropriate screening

criteria in Tables 27-A through 27-C. Data from the 1997 CH2M HILL investigation are

presented along with historical data from the Renledial Investigations at DDMT, Final Report

(Law Environmental, 1990). If a value from a sampling location exceeds one of the comparison

criteria, that value and the comparison criterion are shown in bold on the summary tables.

COPCs are parameters that exceed both background values and the screening criteria. Where

concentrations exceed the selected background value, the concentration is compared with the

observed range of background values as reviewed and established by the BRAC Cleanup Team

COPCs identified for RI Site 27 include PAH compounds, ixon, and vanadium in the surface

soils. There were no COPCs identified in the subsurface soils.

3,1.1SurfaceSoil

Results of the surface soils analyses with values above detection limits are shown in Tables 27-
A and 27-B.

3.1.1.1 BCT Screening Criteria

Table 27-A summarizes constituents for which the Bcr has selected a screening criteria for
surface soil. COPCs detected in the surface soil include PAIl compounds and iron.

PAIl compounds, including benzo(a)anthracene, benzo(a)pyrene, benzo(b)flouranthene,

ben.zo(k)flouranthene, and indeno (1,2,3-c,d)pyrene, were found at concentrations exceeding

the screening criteria. The observed PAH concentrations are more elevated in Sample SS27F,

which was collected just north of the southeast comer of Building 873 near the railroad tracks.

SAN/WP/I_AR CEL24.[;C_ 5



Elevated concentrations of PAH compounds appear to exist throughout the DDMT and could

be from non-point sources, such as railroad tracks, aspha]t paved roads, and/or vehicular
traffic. Thus, observed PAils may not be site-relat_l. Another COPC, iron, was detected in

Sample SS27H at 44,500 milligrams per kilograms (mg/kg), which exceeds the BCT
(background) value of 37,000 mg/kg.

Historical parameters of concern in the surface soil for which the BCT has selected screening

criteria values include antimony and arsenic. An elevated concentration of antimony was

detected in the 1990 RI (Law Environmental, 1990) Sample SS27 at 8 mg/kg, which slightly

exceeds the BCT criteria (background) value of 7 mg/kg. The more recent study did not detect
antimony exceedances.

Arsenic was detected in the 1990 RI (Law Environmental, 1990) at 28 mg/kg (Sample SS26), 36

mg/kg (sample SS27) and 23 mg/kg (Sample SS29), all of which exceed the BCT criteria

(background) value of 20 mg/kg. Arsenic was detected in eight CH2M HILL surface soil

samples at concentrations ranging from 1.9 mg/kg to 11.5 mg/kg, none of which exceed the
BCT or background criteria value.

3.1.1.2OtherScreeningCriteria

Table 27-B summarizes the remaining constituents compared with the soil ingestion screening
criteria for both residential and indusl_al exposure scenarios. The COPC vanadium was found

in Sample SS27H at 76.7 mg/kg, which exceeds the background value of 48.4 mg/kg and the
residential RBC for soil ingestion value of 55 mg/kg. This constituent did not exceed the
industrial RBC.

3.1.2 Subsurface Soil

Results of the subsurface soils analyses with values above detection limits are shown in Table
27-(=. There were no COPCs detected in the subsurface soft.

3.2 Verticaland Lateral Extent

A total of fourteen locations, including samples from the 1990 Law Environmental RI, were

sampled from biased locations at RI Site 27 in ordc¢ to characterize potential releases from the

site. Based on the data collected so far, the COPCs do not persist across the two media
evaluated. COPCs were detected in surface soil but not in subsurface soft. The COPCs detected

in the surface soil include PAl-[ compounds, iron and vanadium. Other parameters of concern

detected in the previous R1 include arsenic and antimony.

PAH compounds were detected in elevated concentrations in Sample SS27F, which was
collected just north of the southeast comer of Building S-873 near the railroad tracks, and in

Sample SS27], which was taken west of the southeast corner of Building S-873. PAH
compounds were not detected in Sample SS271, which was taken at the southeast corner of

Building S-873; nor were PAH compounds detected in the surface soil samples taken along the
east side of Building S-873 farther away from the building. PAH compounds are sitewide

COPCs and will be addressed in an upcoming sitewide risk evaluation. Iron was detected in

one sample ($527H) at 44,500 mg/kg, which exceeds background values. No concentrations of

iron were detected in the subsurface soils or during the previous surface soil investigations.



309 141

Vanadium was detected in one sample (SS27H) at 76.7 mg/kg, which exceeds background

values. No concentrations of vanadium were detected in the subsurface soils or during the
previous surface soil investigations.

Elevated concentrations of arsenic and antimony were detected in the previous investigation.

Antimony was detected at 5 mg/kg (Sample SS28), 6 mg/kg (Sample SS29), 7 mg/kg (Sample

SS26), and 8 mg/kg (Sample SS27). All samples (SS26 through SS29) were taken east of Building

873 on the southern end. The samples taken closer to the building, Samples SS27 and SS26,

detected the highest concentrations of antimony, which only slightly exceed background

values. Note that two CH2M HILL samples detected antimony in the same vicinity as the
previous samples, but elevated concentrations were not detected.

Arsenic was detected at 17 mg/kg (Sample SS28), 23 mg/kg (Sample SS29), 2B mg/kg (Sample

SS26), and 36 mg/kg (Sample SS27). Again, the samples taken closer to the building, SS27 and

SS26, detected the highest concentrations of arsenic, which exceed background values. The

arsenic detections in the recent sampling event, all taken south of the 1990 Law Environmental

RI sample with the highest exceedance (Sample SS27), were within the naturally occurring
levels and do not appear to be site-related.

Contamination observed in surface soils has not leached to the subsurface soil since surface soil"

COPCs were not detected in subsurface samples. It appears contaminant concentrations are

similar in the surface soil near the building and away from the building. Additional sampling is

needed at this site to determine the lateral extent of metals contarcdnation in the northern part
of the RI Site.

3.3 Potential Migration Pathways

Benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, benzo(b) tluoranthene, and

ind eno( 1,2,3-c,d )p yrene--a group of related, long-chain PAI-is-have similar chemical and

physical characteristics and tend to migrate and behave in the environment in a similar

manner. Generally, these compounds have low vapor pressures, are only marginally soluble in
water, and have a high affinity for soils. All of these compounds have been detected at

concentrations above screening values for surface soils at DDMT. They would be expected to

migrate as adsorbed components of the soils and would potentially be available to aquatic
organisms in turbid surface water or to bottom feeders in areas with contaminated sediments.

That none of these compounds was detected in sediments indicates this is not a major sottrce of

contaminant migration for these compounds at this site. These compounds do not

bioaccumulate significantly due to their rapid metabolism and excretion by most aquatic
organisms.

Arsenic exists at several sites on DDMT in surface soils at concentrations above sc-_ning

levels. Arsenic's mobility and toxicity are tied to its complex geochemistry and its ability to

readily form soluble complexes. Arsenic may also readily be adsorbed onto clays, oxides, or

humic organic material and may migrate as suspended soil in surface water or as a sediment.

Arsenic can exist in four common oxidation states, and these control its solubility. It readily

transports through aquatic environments as a dissolved salt or as a complex with an organic
compound.



3.4 Additional Data Needs

Surface soil contamination has not been defined in the northern area of RI Site 27 along the east

side of Building S-873 for metals detection. Additional surface soil sampling is recommended

for arsenic and antimony. In addition, a surface soil sample is needed to confirm the elevated
concentration of vanadium at RI Site 27.

4.0 Interpretationof Screening Criteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Preliminary Risk Evalualions for the Purpose of Reaching a Finding of Suitability to Lease (FOSL)

(EPA Region IV, 1994). A discussion of the PRE methodology is provided in Appendix A to this
document.

4.2 RI Site 27 Risk

Carcinogenic and noncarcinogenic risks for RI Site 27 are presented in Table 4-45 of the draft
PRE (United States Army Engineer Support Center ([USAESC], 1998), and detailed chemical-

specific estimates are presented in Appendix A of the PRE.

The PRE carcinogenic risk ratios were well above a level of one in a million due to the presence
of PAils in surface soils in all of the samples.

The noncarcinogenic PRE ratios were not above a value of one for industrial workers but were

above one for the residential scenario due to PAHs and metals in the soil.

5.0 Summary and Recommendations

5.1 Summary

RI Site 27 has been used for packing and repacking hazardous and nonhazardous materials

from damaged and leaking containers. COPCs, including PAH compounds, iron, and

vanadium, were detected in the surface soils of this area. Other historical parameters of concern

detected in the surface soils were antimony and arsenic. According to Table 5-2 of the draft

PRE, the carcinogenic risk ratios were well above a level of one in a million due to the presence
of PAHs. The noncarcinogenic ratios were not above a value of one for industrial workers, but
they were above one for the residential scenario due to PAHS and metals in the soil.

5.2 Recommendations

Further risk assessment will be conducted as part of the RI report preparation to determine the
human health ecological risks under baseline conditions at this site. Additional surface soil



sampling is recommended for arsenic and antimony. In addition, a surface soil sample is
needed to confirm the elevated concentration of vanadium at PJ Site 27.



Site 34: UndergroundWaste Oil Storage Tanks at Building770

1.0 Introduction

Table 2 present_ the location and status information for this site.

TABLE2
Parcel24,Site34 Information

RemedialtnvestigationSarapkngPmrjram,DefenseDistnT:utionDepotMemphis,Tennessee

Parcel Building Number RI/FS OU Site Number CERCLA Status

24 770 2 34 RI

Site 34 consists of two former 1,000-gaUon steel underground storage tanks (USTs) previously
located west of the vehicle maintenance shop (Building 770). The tanks stored waste motor oil "

from vehicles from the 1960s until they were removed in 1989, Prior to 1969, Building 770 also
was used for cleaning and preserving heavy equipment before shipment overseas. The site

configuration, sample locations, and constituents exceeding RBC are shown in Figure 2.

2.0 Study Area Investigation

This discussion includes details of the sampling conducted by CH2M HILL for the RI Sampling

Program efforts. The historical data results are included in the following discussions; however,

sampling strategy and analysis included in the historical reports are not repeated here.

2.1 PreviousInvestigations

Four surface soil samples (SS38, SS39, SS48, and SS49) were collected at this site during the 1990

RI conducted by Law Environmental in the vicinity of the waste oil storage tanks. These surface

soil samples have indicated the presence of PAHs, which could be from used oils or heavy fuel
oil residuals. Other detected contaminants include VOCs, pesticides, and metals.

2.2 RI Sampling Program

2.2.1 SamplingStrategy

This sampling strategy was developed to evaluate whether releases have occurred to surface

and subsurface soil. For this sampling program, Surface soil and subsurface soil samples were

collected to assess the vertical and horizontal extent of soil contamination from past activities at
the site. At least one sample for each media was analyzed for TCL/TAL constituents in

accordance with the Operable Unit 2 Field Sampling Plan (CH2M HILL, 1995). The RI Site 34
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sampling locations were placed west of Building 770 in the general vicinity of the former waste

oil storage tanks.

2.2.2 SamplingProcedures

This section describes the sampling procedures and laboratory analyses performed for surface
and subsurface soil.

2.2.2.1 Sudace Soil Sampling Procedures

With the approval of the TDEC and the EPA, surface soil samples were collected from six

locations (SB34A, SB34B, SB34C, SS34D, SS34E, and SS34F) at this site (shown in Figure 2).

Surface soil samples associated with borings are discussed in Section 2.2.2.2. The following
details each sample location:

Sample SS34D was taken 110 feet south and 30 feet west of the northwest comer of Building
770.

• Sample SS34E was taken 110 feet south and 6 feet west of the northwest comer of Building
770.

Sample SS34F was taken 70 feet south and 85 feet west of the northwest comer of Building
770.

All surface soil samples were collected from the interval of zero to 1 foot. The surface soil

samples were collected using a stainless-steel hand auger. VOC samples were collected from

the first auger bucket before compositing to prevent vol_iliTation. Part of the VOC sample was

placed in a sealable plastic bag for head space analysis with a PIE). The results of the head space
analyses were used to select samples for Level 3 COP(: analysis. The remaining soil from each

sample was composited in a stainless-steel bowl and then transferred into the appropriate

sample jars. All sampling tooLs were decontaminated before each use according to the
procedures in the G_mer/c Quality Assurance Project Plan (CH2M HILL, 1995) for the RI/FS

currently being conducted at DDMT.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, subsurface soil samples were taken from
locations (SB34A, SB34A, and SB34C) at this site (shown in Figure 2). The borings were located
in the following areas:

Sample SB34A was taken 7 feet northwest of the point that is 55 feet west and 118 feet south

of the northwest comer of Building 770.

Sample SB34B was taken approximately 30 feet west of Building 770, just 9 feet north
measuring from the north side of the part of Building 770 that extends to the east.

Sample SB34C was taken approximately 10 feet west of Building 770, just 26 feet north

measuring from the north side of the part of Building 770 that extends to the east.

Subsurface samples were collected at each boring location from four depths: 3 to 5 feet, 8 to 10

feet, 13 to 15 feet, and 18 to 20 feet. Samples were collected using a 2-inch-diameter, stainless-
steel, core-barrel sampler. The entire length of each soil core was screened with a PID for

SNOwed/13_2/PAfl C[_4 '_C 11



organic vapors before sample collection so that sampling intervals could be biased toward any

contamination detected by the field screening. VOC samples were collected first before

compositing using a stainless-steel spoon. Part of each VOC sample was placed in a sealable

plastic bag for head space analysis with a PID. The results of the head space analyses were used

to select samples for analysis of the TCL/TAL parameters and Level 3 COPC analysis. The
remaining soil from each sample was composited in a stainless-steel bowl and then transferred

into the appropriate sample jars. All sampling tools were decontaminated before each use

according to the procedures specified in the Generic Quality Assurance Project Plan (CH2M I-I]LL,

1995) for the R]/FS currently being conducted at DDMT.

2.2.3AnalyticalProcedures

All samples were submitted to CH2M HILL's AnalyticalServices in Montgomery. Alabama for

analysis. Six surface soil and 11 subsurface soil samples were analyzed for VOCs, PAHs, and

priority pollutant metals. One subsurface soil sample, which exhibited the highest field head

space result, was analyzed for TCL/TAL parameters. The samples were analyzed in accordance

with the procedures outlined in the Generic Quality Assurance Project Plan (CI-L2M HILL, 1995).

A United States Army Corps of Engineers (COE) split sample was collected from the zero- to 1- "

foot interval of Sample SB34A. This surface soil sample was sent to the COE's Atlanta, Georgia
laboratory for analysis of VOCs, PAHs, and priority pollutant metals.

A DQE was performed to assess the effect of the overall analytical process on the usability of
the data. The DQE established that the detection of acetone, 2-butanone, and bis(2-

ethylhexyllphthalate can be attributed to field sampling and laboratory contamination rather

than environmental conditions at the site. Also, poor duplicate precision for metals in the

duplicate soil samples should be attributed to poor sample homogeneity as well as to

potentially poor sampling and analysis precision. With exception to the qualifications listed

above, the DQE concluded that data can be used in the project decision-making process.

3.0 Interpretation of Sampling Results

3.1 Presentationof Results

Sections 3.1.1 and 3.1.2 present results of the KI Sampling Program for RI Site 34. Data are

presented by media for surface and subsurface soft and compared with appropriate screening

criteria in Tables 34-A, 34-B, and 34-C. Data from the 1997 CH2M HILL investigation are

presented along with historical data from the Remedial Investigations at DDMT, Final Report

(Law Environmental, 1990). If a value from a sampling location exceeds one of the comparison

criteria, that value and the comparison criterion are shown in bold on the summary table.

COPCs are parameters that exceed both background and the screening criteria. Where

concentrations exceed the selected background value, the concentration is compared with the
observed range of background values as reviewed and established by the BCT.

COPCs identified for RI Site 34 include arsenic, PAH compounds, chromium, and lead.

8ANN_PI 139287JPARC EI.24,0_¢ 12



3.1,1 SurfaceSoil

Results of the surface soils analyses with values above detection limits are shown in Tables 34-
A and 34-B.

3.1.1.1 BCT Screening Criteria

Table 34-A summarizes constituents for which the BCT has selected a screening criteria for

surface soil. The COPCs detected in the surface soil include PAH compounds, arsenic,
chromium, and lead.

PAH compounds, including benzo(a)anthracenc, benzo(a)pyrene, benzo(b)flouranthcne, and

indeno(1,2,3-c,d)pyrene, were found at concentrations exceeding the screening criteria and

background values. The observed PAH concentrations are elevated in Sample SB34B, which is

not associated with railroad tracks. PAH compounds were detected below screening criteria
values in the other five surface soil samples taken around Sample SB34B. The 1990 KI

conducted by Law Environmental detected elevated concentrations of PAH compounds in
Sample SS38, which was taken just south of Sample SB34B.

Arsenic was detected in all six surface soil samples. One detection in Sample SS34D at 49.2
mg/kg exceeded the BCT (background) value of 20 mg/kg. Other detections of arsenic were

below background values, ranging from 4.3 mg/kg to 10.9 mg/kg.

Chromium was detected in all six samples. Elevated concentzations were detected in five of the

samples at 107 mg/kg (Sample SB34B), 40.2 mg/kg (Sample SB34C), 124 mg/kg (Sample
SS34D), 51.3 mg/kg (Sample SS34E) and 77.2 mg/kg (duplicate Sample SS34E). These

concentrations exceed the BCT value of 39 mg/kg and the background value of 24.8 mg/kg.

The 1990 RI (Law Environmental, 1990) detected concentrations of chromium ranging from 6
mg/kg to 19 mg/kg, which did not exceed screening criteria values.

Lead was detected in all six samples. Elevated concentrations were detected in three of the

samples at 702 mg/kg (Sample SB34B), 960 mg/kg (Sample SS34D), and 505 mg/kg (Sample

SS34E). These concentrations exceed the BCT value of 400 mg/kg and the background value of

30 mg/kg. The Law Environmental 1990 Rl detected concentrations of lead ranging from 4
mg/kg to 48 mg/kg.

A historical parameter of concern is antimony. Antimony was detected in the 1990 RI at 17

mg/kg (Law Environmental 1990), which exceeds the BCT (background) value of 7 mg/kg.
Antimony was not detected in the recent RI sampling event.

3.1.1.2 Other Screening Criteria

Table 34-B surranarizes the remaining constituents compared with the soil ingestion screening
criteria for both residential and industrial exposure scenarios. There were no COPCs detected.

3.1.2 SubsurfaceSoil

Results of the subsurface soils analyses with values above detection limits are shown in Table

34-C. Chromium was the only constituent detected in the subsurface soil at concentrations near

screening criteria. Chromium was detected in all _ borings at depths of 3 to 20 feet. The

concentration detected in Sample SB34A at 40.8 mg/kg (18- to 20-foot depth) exceeds the



backgroundvalueof 26 mg/kg but is nearly equal to the RBC-groundwater protection value of

38 mg/kg. Other detected concentrations were within the background value range.

3.2 Vertical and Lateral Extent

The site is an area associated with an old UST used to store fuel oil. No surface soil

contamination is expected to exist at this site. A total of eight locations, including 1990 RI

Environmental Law samples, were sampled from biased locations at R] Site 34 in order to

characterize potential releases from the storage tanks. Poten[ial releases may not have occurred
from the UST, as the subsurface soil had no petroleum related contamination above the

screening criteria. Low levels of PAILs and metals were detected at this site at concentrations

similar to other concentrations detected elsewhere at the installation. The COPCs detected in

the surface soil include PAH compounds, arsenic, chromium, and lead.

Chromium was elevated in subsurface soils at concentrations near COPC criteria. The

concentration of chromium in the subsurface soil increased with depth up to 20 feet; however,

the detected chromium concentrations were within the background value range. Only one

exceedance was noted in Sample SB34A at the 18- to 20-foot depth.

PAH compounds were detected in surface soil in Sample SB34B at elevated concentrations

ranging from 3.3 mg/kg to 4.1 mg/kg. Sample SB34B was collected west of Building 770 where
the former USTs were located. The presence of PAH observed at this site could be from fuel oil

residuals. Arguably, PAH compounds are sitewide COPCs and will be addressed as part of a RI
in the near future.

Elevated concentrations of arsenic, chromium, and lead were detected in a number of surface

soil samples. In Sample SS34D, collected just south of Sample SB34B, detections of arsenic,

chromium, and lead were greater than twice the screening level values. The metals

concentrations detected in the previous RI samples were within the background value ranges.

In summary, elevated concentrations of metals were detectedin Samples SB34B, SS34D, and

SS34E. The samples collected around these three samples, including a BRAC sample, detected
the same metal constituents but at levels within background value ranges. The surface soil data

collected so far appears to bound the extent of metal contamination to the locations of Samples
SB34B, SS34D, and SS34E.

Chromium was also detected at elevated concentrations in the subsurface soil at a depth of 18

to 20 feel Chromium concentrations in the subsurface soil tend to slightly increase with depth

up to 20 feet. The increase in chromium concentration with depth could be due to changes in
soil types that occur with depth.

3.3 Potential Migration Pathways

Arsenic exists at several sites on DDMT in surface soils at concentrations above screening

levels. Arsenic's mobility and toxicity are tied to its complex geochemistry and its ability to

readily form soluble complexes. Arsenic may also readily be adsorbed onto days, oxides, or
humic organic material and may migrate as suspended soil in surface water or as a sediment.

Arsenic can exist in four common oxidation states, and these control its solubility. It readily



h'ansporta through aquatic environments as a dissolved salt or as a complex with an organic
compound.

Chromium has been reported from surface and subsurface soils at DDMT in concentrations

greater than the screening levels. Chromium occurs in two oxidation states: +3 and +6. The

trivalent form, which is of little risk, readily combines with aqueous hydroxide to form

insoluble chromium hydroxide. The hexavalent form is soluble and tends to stay in solution,

unless some activated carbon material is present for it to sorb onto. Dissolved chromium is

readily adsorbed onto sediments but may be bioaceumulated through aquatic organisms.

Lead is present at concentrations greater than background, or above screening criteria, in

surface soils, subsurface soils, and sediment at DDMT. Lead is moderately soluble and

potentially can be leached from any of these forms of occurrence, reaching concentrations in
aqueous solution in both groundwater and surface water that would be of concern to both

human and ecological receptors. Additionally, lead in surface soils and sediment potentialIy

may move as suspended particulate matter in surface waters and impact aquatic organisms.

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and indeno(1,2,3-c,d)pyrene-a

group of related, long-chain PAHs-have similar chemical and physical characteristics and tend.

to migrate and behave in the environment in a similar manner. Generally, these compounds

have low vapor pressures, are orfly marginally soluble in water, and have a high affinity for
soils. All of these compounds have been detected at concentrations above screening values for

surface soils at DDMT. They would be expected to migrate as adsorbed components of the soils

and would potentially be available to aquatic organisms in turbid surface water or to bottom

feeders in areas with contarcanatod sediments. That none of these compounds was detected in

sediments indicates this is not a major source of contaminant migration for these compounds at

this site. These compounds do not bioaccumulate significantly due to their rapid metabolism
and excretion by most aquatic organisms.

3.4 Additional Data Needs

Further sampling is not recommended at this time. Further risk evaluation of metals and PAHs

in the surface and subsurface soils, without additional sampling, should be conducted to assess
potential human health risks at the site.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The PRE was performed in accordance with the Guidance on Preliminary Risk Evaluations for the

Purpose af Reaching a Finding of Suitability to Lease (FOSL) (EPA Region iV, 1994). A discussion of
the PRE methodology is provided in Appendix A to this document.
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4.2 RI Site 34 Risk

Carcinogenic and noncarcinogenic risks for RI Site 34 are presented in Table 4-46 of the draft

PRE (USAESC, 1998), and detailed chemical-specific estimates are presented in Appendix A of
the PRE.

The carcinogenic risk ratios were exceeded for both industrial and residential receptors from
PAl-Is and arsenic in the soil samples.

The noncarcinogenic PILE ratio was not exceeded above a value of 1.0 for an industrial worker;

however, the noncarcinogenic PRE ratio was slightly above 1.0 for the residential scenario.

5.0 Summary and Recommendations

5.1 Summary

Some risks are associated with this site due to the presence of PAHs and metals ill the surface .

soil. According to Table 5-2 of the draft PRE, the carcinogenic risk ratios for this site were

exceeded for both industrial and residential receptors due to the presence of PAHs and arsenic

in the surface soil. The noncarcinogenic risk ratio was exceeded for the residential receptor
only.

5.2 Recommendations

Further risk evaluation of metals and PAHs in surface soil, without additional sampling, is
recommended for this site.
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Parcel 25 Report
Remedial Investigation Sampling Program
Defense DistributionDepot Memphis,Tennessee

Parcel 25 is a 830,835-square-foot (ft =)parcel in the southwestern part of the Main Installation in

Operable Unit (OU)-2. Parcel 25 consists of Buildings 873 and 875 and the adjacent railroad

tracks. Two samples were collected at the Remedial Investigation (RI) Site 27, the Former

Recoupment Area (Building 873), in this parce[ during the RI Sampling Program. RI sites are
locations at the Defense Distribution Depot Memphis, Termessee (DDMT) that have been

known to have past releases as a result of facility operations. These sites have been previously

identified as requiring a RI and have a confirmed presence of contaminants.

Most samples from R1 Site 27 were collected in Parcel 24. Therefore, the RI Site 27 sampling
results are discussed in Parcel 24.
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Parcel 35 Report
Remedial InvestigationSampling Program
Defense DistributionDepot Memphis,Tennessee

Parcel 35 is a 262,545-square-foot (ft _) parcel in the southwestern part of the Main Installation in

Operable Unit (OLO-2. Parcel 35 consists of Buildings 1084, 1086, 1087, 1088, 1090, and 1091.

This parcel includes two screening sites and one Remedial Investigation (R1) site, but this report

addresses only the RI site data. Samples were collected at RI Site 32 in this parcel during the RI

Sampling Program. Sampling activities at this site are described below.

The R1 Sites in this document have been identified by the Defense Distribution Depot Memphis,

Tennessee (DDMT) through a review of existing documents, interviews with facility personnel,

and knowledge of the facility's operations. R1 sites are locations at DDMT that have been

known to have past releases as a result of facility operations. These sites have been previously

identified as requiring a Pd and have a confirmed presence of contaminants. The following RI
Site is located in Parcel 3:

RI Site 32: Sandblasting Waste Accumulation Area (Subparcel 35.5}

Additional sites identified with past potential releases to the environment from past operations

are addressed in the Screening Sites Sampling Program. General areas within the instaLlation

without any known industrial operations involving hazardous chemicals were addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Results of these programs are

addressed in separate letter reports.

The purpose of the RI Sampling Program, which is part of the Remedial investigation/

feasibility study (Pd/FS), is to accomplish the following:

Characterize releases from the sites

• Assess the nature and extent of soil and surface water contamination attributable to past

operations

Gather and evaluate data to determine the need for interim remedial actions for the sites

Evaluate the risk to human health and the environment as part of the comprehensive RI

Assess the feasibili@ of remedial actions for the sites needing farther actions

The purpose of this letter report is to evaluate the results of the RI Sampling Program and

sampling from previous investigations, determine whether adequate sampling has been

performed for an RI, and recommend further actions at RI sites in this parcel. The remainder of

this report presents the results of past investigations; RI Sampling Program strategy,

procedures, and results; and recommendations for each site.

SANN_PI13g_2/PARC EL35,DOC
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Surface soils, subsurface soils, and surface water were investigated as part of the RI Sampling

Program. Surface soil samples (any sample whose lowest depth is 2 feet or less) were taken

both as independent samples and as the upper interval of a soil boring profile. Thus, surface

soil samples taken as part of a soil boring may have an "SB" designation and are initially

discussed under Subsurface Soil Sampling Procedure (Section 2.2.2.2). However, the results

from that upper interval are presented in the surface soil tables and discussions in Section 3.0.

Site 32: Sandblasting Waste Accumulation Area

1.0 Introduction

Table I presents the location and status information for this site.

TABLE 1

Parcel35. Site32 Information
RemedialInvesttgationSamplingProgram,DefenseDistabutionDepo_Memphis,Tennessee

Parcel Building Number RI/FS OU Site Number CERCLA' Status

35 1088 2 32 RI

'CERCLA - ComprehensiveEnvimnmontatResponse,Compensation, and LiabilityAct

Site 32 consists of a corrugated-steel shed with a gravel floor located next to Builcllng 1088
(sandblasting area). Three hoppers collect dust from the sandblasting operations and deposit
the dust into 55-gallon drums. The site has been in service since the 1950s. Before Building 1088

and the hopper system were used, sandblasting was conducted on the open ground in the

general vicinity of Building 1087. The site configuration, sample locations, and constituents

exceeding Risk-Based Criteria (RBC) are shown in Figure 1.

2.0 Study Area Investigation

This discussion includes details of the sampling conducted by CH2M HILL for the RI Sampling

Program efforts. The historical data results are included in the following discussions as well;

however sampling strategy and analysis included in the historical reports are not repeated here.

2.1 PreviousInvestigations

Surface soil samples (SS15, 5516, 5517, SS18, SS19, and 5546) collected during the 1990 KI (Law

Environmental, 1990) in the vicinity of RI Site 32 have indicated the presence of metals,

pesticides, polychlorinated biphenyls (PCBs), and polynuclear aromatic hydrocarbons (PAils).

The RI Sampling Program further defined the extent of these chemicals at the site.

SAN/WPt139282/PARC EL35.DOC E



2.2 RI Sampling Program

2.2.1SamplingStrategy
This sampling strategy was developed to evaluate whether releases have occurred to surface

and subsurface soil. For this sampling program, surface and subsurface soil samples were

located during the current Pd effort to assess the vertical and horizontal extent of soil

contamination from past activities in this area. At least one sample for each media was

analyzed for target compound list/target analyte list (TCL/TAL) constituents in accordance

with the Operable Unit 2 Field Sampling Plan (CH2M HILL, 1995).

Results from the 1990 RI conducted by Law Environmental indicated heavy metals

contan_nation at RI Site 32. As a result, sampling was focused around the northern end of

Buildings 1087 and 1088 because the area near the southern end of these buildings was

investigated during the Screening Sites Sampling Program. The locations were selected to

provide a systematic coverage of the area.

2.2.2SamplingProcedures
This section describes the sampling procedures and laboratory analyses performed for surface
and subsurface soil.

2.2,2.1 Surface Soil Sampling Procedures

With the approval of the Tennessee Department of Environment and Conservation (TDEC) and

the U.S. Environmental Protection Agency (EPA), surface soil samples were collected from

seven locations (SB32A, SS32B, 5532C, SS32D, SS32E, SS32F, and SS32G) at this site (shown in

Figure 1). All surface soil samples were collected from the interval of zero to 1 foot. Surface soil

samples associated with borings are discussed in Section 2.2.2.2. The following details each

sample location:

Sample SS32B was taken 3 feet west and I feet south of the northwest comer of Building

1088 Sand Blasting Area.

Sample SS32C was taken 9 feet east of the northeast comer of Building 1088, Sand Blasting
Area.

Sample SS32D was taken 10 feet east and 12 feet north of the northeast comer of Building
1087.

Sample SS32E was taken 10 feet east and 22 feet south of the northeast comer of Building
1087.

• Sample SS32F was taken 7 feet east of Building 1087 and 24 feet south of Sample SS32E.

• Sample SS32G was taken 7 feet west of Building 1087 and 22 feet south of Sample SB32A.

The surface soil samples were collected using a stainless-steel hand auger. Volatile organic

compound (VOC) samples were collected from the first auger bucket before compositing to -

prevent volatilization. Part of the VOC sample was placed in a sealable plastic bag for head

space analysis with a photoionization detector (PID). The results of the head space analyses



were used to select samples for analysis of the TCL/TAL parameters and Level 3 constituents

of potential concern (COPC) analysis. Even though VOCs were not a COPC for this site, VOC

jars were tilled for each sample because one surface sample was required to be submitted for

TCL/TAL analysis based on head space results. The VOC jars were not submitted to the

laboratory for the samples not analyzed for the TCL/TAL.

The remaining soil from each sample was composited in a stainless-steel bowl and then

transferred into the appropriate sample jars. All sampling tools were decontaminated before

each use according to the procedures specified in the Generic Quality Assurance Project Plan

(CH2M HILL, 1995) for the RI/FS currently being conducted at the DDMT.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, one subsurface soil sample (SB3ZA) was taken at this

site (shown in Figure 1). Sample SB32A was taken 7 feet west and 27 feet south of the northwest

comer of Building 1087 at two depths: 3 to 5 feet and 8 to 10 feet. The sample was located

between Buildings 1087 and 1088.

This subsurface sample was collected using a 2-inch-diameter, stainless-steel, core-barrel

sampler. The entire length of each soil core was screened with a PID for organic vapors before

sample collection so that sampling intervals could be biased toward any contamination

detected by the field screening. Part of each sample was placed in a sealed plastic bag for head

space analysis with a PIE). Results of the head space analyses were used to select samples for

Level 3 COPC analysis. The remaining soil from each sample was composited in a stainless-

steel bowl and then transferred into the appropriate sample jars. All sampling tools were

decontaminated before each use according to the procedures outlined in the Generic Quality

Assurance Project Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at DDMT.

2.2.3AnalyticalProcedures

All samples were submitted to CH2M HILL's Analytical Services in Montgomery, Alabama for

analysis. Six surface soil and two subsurface soil samples were analyzed for priority pollutant

metals, PAHs, pestiddes, and PCBs. One surface soil sample, which exhibited the highest field

head space result, was analyzed for the TCL/TAL parameters. Samples received at the

laboratory were analyzed in accordance with the procedures specified in the Gener/c Quality

Assurance Project Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at DDMT.

A data quality evaluation (DQE) was performed to assess the effect of the overall analytical

process on the usability of the data. The DQE established that the detection of acetone, 2-

butanone, and bis(2-ethylhexyl)phthalate can be attributed to field sampling and laboratory

contamination rather than environmental conditions at the site. Also, poor duplicate precision

for metals in the duplicate soil samples should be attributed to poor sample homogeneity as

well as to potentially poor sampling and analysis precision. With exception to the qualifications

listed above, the DQE concluded that data can be used in the project decision-making process.

SAN_PI1392B2/PARCEL35.DOC 4



3.0 Interpretationof Sampling Results

3.1 Presentationof Results

Sections 3.1.1 and 3.1.2 present results of the RI Sampling Program for R1 Site 32. Data are

presented by media for surface and subsurface soil and compared with appropriate screening

criteria in Tables 32-A, 32-B, and 32-C. Data from the 1997 CH2M HILL investigation are

presented along with historical data from the Remedial Investigations at DDMT, Final Report
(Law Environmental, 1990). If a value from a sampling location exceeds one of the comparison

criteria, that value and the comparison criterion are shown in bold on the summary table.

COPCs are parameters that exceed both background values and the screening criteria. Where

concentrations exceed the selected background value, the concentraOons are compared with the

observed range of background values as reviewed andestablished by the BRAC Cleanup Team

(BET).

COPCs identified for RI Site 32 include antimony, arsenic, lead, cadmium, and chromium.

Historical parameters of concern detected during the 1990 RI conducted by Law Environmental

include PAH compounds, PCBs, dieldrin, dichlorodiphenyltrichloroethane (DDT), methylene
chloride, and cadmium.

3.1.1 Surface Soil

Results of the surface soils analyses with values above detection limits are shown in Tables 32-
A and 32-B.

3.1.1.1 BCT Screening Criteria

Table 32-A summarizes constituents for which the BCT has selected a screening criteria for
surface soil. COPCs in the surface soil for which the BCT has selected screening criteria values

include the following metals: antimony, arsenic, chromium, and lead. The highest

concentrations of metals were detected in Sample SB32A.

Antimony was detected in Sample SB32A at 22.3 milligrams per kilogram (mg/kg), which

exceeds the BCT (background) value of 7 mg/kg. The 1990 RI conducted by Law

Environmental detected antimony concentrations up to 30 mg/kg. Arsenic was detected in

Sample SB3ZA at 42.5 mg/kg, which exceeds the BCT (background) value of 20 mg/kg.

Previous detections of arsenic were below background values.

Chromium was detected in seven samples at elevated concentrations ranging from 45.2 mg/kg

to 915 mg/kg, with the highest concentration detected in Sample SB32A. These concentrations

exceed a health-based RBC (BCT) value of 39 mg/kg and the background value of 24.8 mg/kg.

The 1990 RI conducted by Law Environmental detected even higher concentrations of

chromium ranging from 78 mg/kg to 8,680 mg/kg.

Lead was detected in six samples at elevated concentrations ranging from 563 mg/kg to 4,150

mg/kg, with the highest concentration detected in Sample SB3ZA. These concentrations exceed

the BCT value of 400 mg/kg and the background value of 30 mg/kg. The previous Kl detected

even higher concentrations of lead ranging from 2,060 mg/kg to 17,500 mg/kg.

SAN/WPI13_JPARCEL3,5.DOC S



PAH compounds, including benzo(a)anthracene, benzo(a)pyrene, benzo(b) flouranthene, and

indeno( 1,2,3-c,d)pyrene, were found at concentrations exceeding the screening criteria in the

1990 RI conducted by Law Environmental. The observed PAH concentrations were elevated in

Samples SS16 and SS19. PAH concentrations were not detected above screening criteria and

background values in the recent sampling event. PAH compounds appear to exist throughout

the Main Installation, and could be from non-point sources such as railroad tracks, runoff from

asphalt paved roads, vehicular traffic etc., and will be addressed in an upcoming sitewide risk
evaluation.

Elevated concentrations of PCBs were detected during the previous R1 at concentrations

ranging from 0.095 mg/kg to 10 mg/kg, which exceed the BCT value of 0.083 mg/kg. A

background value for PCB in surface soil was not available for comparison.

3.1.1.2 Other Screening Criteria

Table 32-B summarizes the remaining constituents compared with the screening criteria for

both residential and industrial exposure scenarios. Cadmium was detected at concentrations

that exceed the background values and the residential RBC for soil ingestion. DDT and dieldrin

were detected in the 1990 RI conducted by Law Environmental at concentrations that exceed

the background value and the industrial and residential RBC for soil ingestion.

Cadmium was detected in Sample SB32A at 5.8 mg/kg, which exceeds the background value of

1.4 mg/kg and the residential RBC of 3.9 mg/kg. Cadmium was detected in the 1990 R]

conducted by Law Environmental at 23.4 mg/kg (Sample SS16), 4.7 mg/kg (Sample SS18), and

4.4 mg/kg (Sample SS19), all of which exceed the background and the residential RBC.

DDT was detected in six CH2M HILL samples at concentrations below background and

screening criteda values. However, DDT was detected in one sample (SS16) from the 1990 R1

conducted by Law Environmental at 7.4 mg/kg, which exceeds the background value of 0.074
mg/kg and the residential RBC of 1.9 mg/kg.

During the 1990 R[, dieldrin concentrations were detected at 0.11 mg/kg (Sample SS15), 0.41

mg/kg (Sample SS16) and 0.22 mg/kg (Sample SS19), all of which exceed the background value

of 0.086 mg/kg and the residential RBC of 0.04 mg/kg (Law Environmental, 1990). The

detected concentration in Sample SS16 also exceeds the industrial RBC of 0.36 mg/kg. Dieldrin

was detected below background values in the recent sampling event.

3.1.2 SubsurfaceSoil

Results of the subsurface soils analyses with comparisons against screening criteria for chemical

concentration values above detection limits are shown in Table 32-C. Common laboratory

contaminants, bisethylhexyl phthalate, acetone, and methylene chloride, were detected during

the 1990 R1 in subsurface soils at various depths, not in shallow soils. Methylene chloride was

detected in the 1990 RI (Law Environmental, 1990) at 0.021 mg/kg (depth of 78 to 83 feet),

which slightly fixceeds the RBC-groundwater protection value of 0.02 mg/kg. Methylene

chloride was not detected in the subsurface soil during the recent RI sampling event. Methylene

chloride is a common laboratory contaminant and may not be site related.

SAN/WP/139282/PARCEL35OOC 6



3.2 Vertical and Lateral Extent

This site is an old paint-stripping facility. All the suspected areas were sampled during the two

sampling efforts. A total of twelve surface soil samples and one subsurface soil sample were

collected at RI Site 32 in order to characterize potential releases from tile site. Based on the data

collected so far, the observed contamination is limited to the surface soils, and no leaching is

apparent. COPCs (antimony, arsenic, chromium, lead, and cadmium) and historical parameters

of concern, including PAH compounds, PCBs, and pesticides, Were detected in the surface soil

at elevated concentrations. Methylene chloride, a common laboratory contaminant, was

detected in the subsurface soil during the 1990 RI (Law Environmental, 1990).

Elevated concentrations of antimony, arsenic, chromium, and lead were detected in the surface

soil at Sample SB32A, taken east of Building 1088 and west of Building 1087. Detections of

chromium and lead at this boring were greater than ten times the screening ]eve] values.
Furthermore, chromium and lead were detected at high concentrations in the other surface soil

samples (SS32B, SS32C, 5S32D, and SS32G). These samples were taken west of Building 1088 on

the north end (Sample SS32B), at the northwest comer of Building 1087 (Sample SS32C),

southeast of Building 1088 (Sample SS32G), and east of Building 1087 on the north end (Sample
SS32D). The concentrations of chromium and lead detected in Samples SS32E and SS32.F were

within the background value range. These two samples were taken east of Building 1087, just

south of Sample 5S32D. Concentrations of these metals and PCBs appear to be higher in the

sampling areas investigated by Law Environmental, however nature of the contamination is

similar across the site, indicating it could be from site-related paint removal operations.

PAH compounds were detected in Samples SS19 and SSI6 at elevated concentrations during

the 1990 RI conducted by Law Environmental. Sample SS19 was taken north of Building 1088,

and Sample SS16 was taken east of Building 1088 on the southern end (west of Building 1087).

The detected concentrations ranged from 1.2 mg/kg to 4.6 mg/kg. Note that Sample SB32A

was taken in the same vicinity as Sample SS16, and there were no elevated detections of PAH

compounds above background values.

DDT and dieldrin were detected at elevated concentrations in Samples SS15, SS16, and SS19

from the 1990 RI (Law Environmental, 1990). DDT, dieldrin, and other pesticides were detected

in most of the CH2M HILL samples but not at concentrations above screening criteria values.

PAH compounds, DDT, and dieldrin are found in surface soft throughout the Main Installation

and will be addressed in an upcoming sitewide risk evaluation.

PCB compounds were detected at elevated concentrations in Samples 5515 and ,5.517 from the

1990 Rl (Law Environmental, 1990). Sample SS15 was taken a few hundred feet south of

Building 1088, and Sample SS17 was taken near the southwest corner of Building 1088. The

recent RI samples did not detect any PCB compounds, but the samples were collected north of

the 1990 RI samples (SS15 and SS17). Screening Site 33 samples, however, were collected near

the 1990 RI samples, and concentrations of PCBs Were not detected in these samples either. PCB

compounds appear to be concentrated in the area south of Building 1088, as observed in the

historical data only.

It appears that the surface soil at this site is contaminated with metals due to sandblasting

activities. The extent of arsenic and antimony contamination in the surface soil appears to be

defined at Samples SB3ZA and SS16, which were taken adjacent to each other. No other
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exceedances of antimony and arsenic were detected in the surface soil samples at this site nor

the screening site samples taken near the site. The lateral extent of chromium and lead

contamination in surface soil at R] Site 32 appears to cover the entire site. There were

exceedances detected in most of the outer limit samples, including Screening Site 31 and 33

samples taken just south of the site.

The vertical extent of contamination has been defined because contaminants observed in

surface soils have not leached to the subsurface soil.

3.3 PotentialMigration Pathways
Arsenic exists at several sites on DDMT in surface soils at concentrations above screening

levels. Arsenic's mobility and toxicity are tied to it_ complex geochemistry and its ability to

readily form soluble complexes. Arsenic may also readily be adsorbed onto clays, oxides, or

humic organic material and may migrate as suspended soil in surface water or as a sediment.
Arsenic can exist in four common oxidation states, and these control its solubility. It readily

transports through aquatic environments as a dissolved salt or as a complex with an organic

compound.

Chromium has been reported from surface and subsurface soils at DDMT in concentrations

greater than the screening levels. Chromium occurs in two oxidation states: +3 and +6. The
trivalent form, which is of little risk, readily combines with aqueous hydroxide to form

insoluble chromium hydroxide. The hexavalent form is soluble and tends to stay in solution,

unless some activated carbon material is present for it to sorb onto. Dissolved chromium is

readily adsorbed onto sediments but may be bioaccumulated through aquatic organisms.

Lead is present at concentrations greater than background, or above screening criteria, in
surface soils, subsurface soils, and sediment at DDMT. Lead is moderately soluble and

potentially can be leached from any of these forms of occurrence, reaching concentrations in

aqueous solution in both groundwater and surface water that would be of concern to both

human and ecological receptors. Additionally, lead in surface soils and sediment potentially

may move as suspended particulate matter in surface waters and impact aquatic organisms.

Benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, benzo(b)fluoranthene, and

indeno(1,2,3-c,d )pyrene-a g'mup of related, long-chain PAHs-have similar chemical and

physical characteristics and tend to migrate and behave in the environment in a similar

manner. Generally, these compounds have low vapor pressures, are only marginalIy soluble in

water, and have a high affinity for soils. All of these compounds have been detected at

concentrations above screening values for surface soils at DDMT. They would be expected to

migrate as adsorbed components of the soils and would potentially be available to aquatic

organisms in turbid surface water or to bottom feeders in areas with contaminated sediments.

That none of these compounds was detected in sediments indicates this is not a major source of

contaminant migration for these compounds at this site. These compounds do not

bioaccumulate significantly due to their rapid metabolism and excretion by most aquatic

organisms.

PCBs, as a group, are relatively insoluble in water; therefore, they tend to migrate primarily "

through physical transport such as erosion via surface water. At DDMT, PCB-1260 has been

SAN_PII 3_B?JPARCEL35,DOG 8
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detected at concentrations of concern in surface soils. This material is subject to migration either

via wind action or surface water transport, and the PCB would be present as an absorbed

chemical on the clay platelets that compose the soil. This material could potentially be ingested

either by breathing contaminated dust or by aqueous organisms exposed to turbid water or

bottom feeding of contaminated sediment.

DDT and two of its degradation breakdown products, DDD and DDE, exist in subsurface soils

at DDMT; these products should not be mobile in this environment. These compounds have an

extremely high affinity for soil and are essentially insoluble in water. As long as they are buried

and the potential for direct contact is controlled, the potential to migrate is minimal Should soil

contaminated with these compounds be uncovered, they potentially would be able to be moved

through wind action and/or as suspended material in surface water. DDT also was reported in

sediments at two sites on DDMT, indicating migration via this pathway has occurred. These

compounds can bioaccumulate and become more concentrated as they move up in the food

chain and could potentially affect receptors via this migration pathway.

Dieldrin exists at DDMT in surface and subsurface soils. Since this compound is only minutely

soluble in water, its most likely migration pathway at this site is via erosion as suspended soil

particles in the surface water where it potentially would be available to aquatic organisms.

Dieldrin in the subsurface soils should be relatively immobile and not impact groundwater

quality.

A site-specific fate and transport evaluation of these chemicals will be included as part of the RI

report.

3.4 Additional Data Needs

Potential risks associated with metals found at high concentrations requires further risk

evaluation without additional sampling. The site has surface soils with metals (chromiura and

lead) well above fine comparison criteria. Available data are considered sufficient to perform

this analysis, and no additional data collection is required.

Subsurface softs samples indicate leaching has not occurred at the site, and deep soils are free of
contamination.

Additional data may be needed to support the risk evaluation for dieldrin or PAH compounds.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Preliminary Risk Evaluations for the Purpose of Reaching a Finding of Suitability lo Lease (FOSL)

(EPA Region W, 1994). A discussion of the PRE methodology in provided as Appendix A to
this document.

SkN/W PI1 _282_PARC EL35 DOC 9
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4.2 RI Site 32 Risk

Carcinogenic and nonearcinogenic risks for RI Site 32 are presented in Table 4-66 of the draft

PRE (United States Army Engineer Support Center [USAESC, 1998]), and detailed chemical-

specific estimates are presented in Appendix A of the PIKE.

The PRE risk ratios were well above 1 in a million levels for both the industrial and residential

scenarios, primarily from the presence of arsenic and a PAH compound.

The noncareinogenic PRE ratio was below a value of 1.0 for the industrial scenario and was

above 1.0 for a residential scenario due to the presence of metals, chromium and lead. Lead

does not have toxicity value, however the generally acceptable RBC values of 400 mg/kg for

residential and 1,000 mg/kg for industrial criteria were exceeded.

5.0 Summary and Recommendations

5.1 Summary
There are risks associated with RI Site 32 because arsenic, chromium, and lead exist above

background levels. The observed metals concentrations are related to the site operations of

painting and sand blasting.

According to Table 5-2 of the PRE, results indicate that the carcinogenic risk ratio is above one
in a million for both the industrial and residential scenarios primarily from the presence of

arsenic and a PAH compound. The PRE results also indicate that the nonearcinogenie

residential ratio is above 1.0 due to the presence of metals•

5.2 Recommendations

Due to the significantly elevated levels of metals in the shallow soils, RI Site 32 has been

identified for some type of remedial action for soils (BCT, 1997). An R1 including a risk-based

evaluation for human and ecological end points should be performed. Further comparison of

the bai:kgrourtd population with the data collected from RI Site 32 is needed to determine if

further action is required at this site. Available data (including data from other sampling

events) are considered sufficient to perform this analysis, and no additional data collection is

required.

SAN)WPI1392flZ_ARCEL_.DOC 10
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Acronyms

BCT

BRAC

CERCLA

COPC

DDMT

DDT

DQE
EPA

FOSL

fP

FS

mg/kg
OU

PAH

PCB

PID

pRE
RBC

RI

TCL/TAL

TDEC

USAESC

VOC

BRAC Cleanup Team

Base Realignment and Closure

Comprehensive Environmental Response, Compensation, and Liability
Act of 1980

constituent of potential concern

Defense Distribution Depot Memphis, Tennessee

dichlor odiphenyltricMoroethane

Data Quality Evaluation

United States Environmental Protection.Agency

Finding of Suitability to Lease

square feet

feasibility study

milligrams per kilogram

Operable Unit

polynuclear aromatic hydrocarbon

polychlorinated biphenyl

photoionization detector

Preliminary Risk Evaluation
risk-based criteria

Remedia] Investigation/Feasibility Study

target compound list/target anMyte list

Tennessee Department of Environment and Conservation

United States Army Engineer Service Center

volatile organic compound

=
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3.0 Preliminary Risk Evaluation(PRE)
Methodology

309 215

3.1 Introduction

Initial draft letter reports, which included a screemng evaluation of the data collected, were

prepared for all sites identified at the Defense Distribution Depot Memphis, Tennessee

(DDMT). These data included samples collected as part of the Screening Site (SS), Base

Realignment and Closure (BRAC), and Remedial Investigation (RI) site characterization
efforts. The purpose of this evaluation was to evaluate whether sites have contamination at

levels that would require further investigations for protection of human health and the

environment. During the BRAC Cleanup Team (BCT) meetings, the United States

Environmental Protection Agency (EPA) and Tennessee Department of Environment and

Conservation (TDEC) suggested using a risk evaluation methodology from the Preliminary

Risk Evaluation (PRE) guidance (EPA, 1994) to reach Findings of Suitability to Lease (FOSL)

conclusions at these sites. This document presents the findings of the PRE as well as

recommendations concerning whether the site can be used for industrial, residential, or

other purposes while being protective of human receptors. Ecological receptors do not drive

the site management decisions at this site due to the highly industrialized nature of DDMT.

Ecological risk assessments were therefore not performed as part of this PRE.

3.2 PRE Methodologyand Screening CriteriaSelection

The PRE methodology (EPA, 1994) identifies a screening protocol to evaluate sites, which is

accomplished by preparation of tables that compare the site concentrations with designated
screening concentrations, generally the Region IU risk-based concentration values.

The tables also present a risk ratio between the maximum concentration reported and the

screening values. For carcinogens, these ratios are multiplied by 10 _, thus providing a risk

est_nate. For systemic toxicants, the risk ratios provide an estimate of the non-cancer
hazard. The risks calculated for the individual chemicals are summed to estimate the

aggregate risk at each sample station.

This guidance was applied to the DDMT sites as follows:

The criteria used for PRE were selected from the EPA Region 117Risk-Based
Concentration (RBC) tables (EPA, 1997).

A PRE was conducted for each sampling point at a site. The maximum sample-stsfion-
specific risk associated with a site was used in the risk evaluation. In addition, the

average of the sample risks was provided for each site.

• Maps of sample-specific PRE values were prepared that provided geographical
distribution of the contamination across each site as well as across the entire DDMT

Main Installation. Sediments and surface water ratios were also calculated using
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EPA Region IV ecological screening values. These are presented only in Appendix A,
and are not included in the site discussions.

Both industrial worker exposure-based and residential exposure-based PRE risks were
calculated,

A risk ratio was riot calculated (assumed to be "0") 'where a chemical was detected below

the background concentrations (see Section 3.3.1).

There is no potable groundwater use at the site. There are no known groundwater users of

the uppermost aquifer in the downgradient areas of the site. The risk ratios based on

comparisons of groundwater concentrations with conservative potable water criteria are

used because the screening level effort is designed to provide a conservative screening
evaluation.

Because most of the DDMT facility is well developed and has been industrial for a long

period of time, there are no ecologically sensitive habitats present within the Main

Installation of the facility. Thus only human health protection-based evaluations were
conducted for the PRE evaluation discussion in Section 4.

3.2.1 BackgroundCriteria

The background criteria for inorganic constituents are the two-times mean values estimated

in the Background Sampling Program Technical Memorandum (CH2M HILL, 1996). All of

the sample results were compared with background values for the naturally occurring

inorganic constituents. The background values were obtained from the corresponding
media, and the detected concentrations were statistically evaluated to estimate the mean
C oncenl_Ta _ion,

Some of the background values included in this draft report have since been modified to

account for more conservative evaluation of the background. The modified values were

calculated by eliminating outliers in the data sets or removing background samples taken

from the DDMT perimeter. The DDMT perimeter samples may be influenced by pesticide

application, which would bias the natural background levels to higher values. The new

background values have been proposed to the BCT, and the values subsequently approved

by the BCT were used as the background values in this report. A PRE risk ratio value was

not calculated when a chemical did not exceed the background.

According to EPA Region IV guidance, two times the mean, or upper 95 percent

concentration (only for selected organic chemicals) was considered as the background

concentration and used for comparison with sample-specific detected concentrations at

each site and for soil and groundwater.

A chlorinated hydrocarbon pesticide, dieldrin, was detected across the site at DDMT as well

as in some of the offsite background samples. A technical memorandum was prepared for

the BCT review, analyzing the statistical significance of the detected dieldrin compared to

the background (see Appendix B). All data from the site were divided into three sub-groups

based on the type of land use and compared against the background. In accordance with

this statistical evaluation, dieldrin was not a chemical of potential concern (COPC) in the
railroad tracks and open storage areas of the site. It was a COP(] at all other areas of the site

including the Golf Course and surrounding areas, and warehouse areas. A concentration
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above 0.5 milligram per kilogram (mg/kg) in the golf course area indicates an exceedance

above background dieldrin levels, and a similar concentration for the warehouses area is

1.3 mg/kg, as per the statistical evaluation. As a conservative measure, 0.5 mg/kg is used as
a cut-off point in this screening level effort. The site-specific discussion is included in
Section 4.0.

3.2.2 ResidentialRBCs

Residential RBCs are the target screening criteria protective of human health under

residential exposure assumptions. These values are calculated by EPA Region III to be
protective against ingestion intake only. Each detected surface soil concentration was

compared against these criteria. A carcinogenic and nonearcinogeni¢ ratio was calculated in

separate tables in accordance with the PRE guidance. An average risk per site and a sample
representing the maximum risk at a site are presented in these tables.

The groundwater RBCs are the values selected from EPA Region 111RBC tables. Data from

each individual well were compared with these criteria.

3.2.3 IndustrialRBCs

Industrial RBCs are the target screening values protective of industrial worker exposures.

These values are calculated by EPA Region IIl to be protective against ingestion intake only;

however, the EPA (1994) prescribes use of the Region HI risk-based criteria in the PRE

calculation. Detected chemicals from surface soil were compared against these criteria.

Detected chemicals from each sample were also compared with these worker protection
criteria for risk management decisions at sites that will continue to be used as industrial

facilities. Both carcinogenic risk ratios and nonearcinogenic PRE ratios were calculated

separately following PRE guidance.

A well-specific risk ratio and noncarcinogenic PRE ratio were calculated for groundwater as
per the guidance. An industrial scenario was evaluated using the residential water RBC

values divided by 0.25 for volatile organic compounds (VOCs), 0.5 for all other chemicals.

In summary, constituents that were detected at a site, but not exceeding the background or
PRE risk ratio above 1 in a million (10") or a ratio of 1.0 for systemic toxicants are

considered unimportant or not significant.

Whenever an inorganic chemical is presenting a risk ratio above one in a million or a

Hazard Index (l-IJ) above a value of 1.0, yet the chemical is naturally occurring and the

observed concentrations are close to background levels, the ratio exceedance was not

considered critical for the following reasons:

• These chemicals are naturally occurring and the concentration ranges could be similar to

the site concentration ranges, and a point comparison cannot account for the upper
levels in the background, which can be sin_lar in concentrations to the site

• Several'of these chemicals are not very toxic and are nutritionally essential to human
health

• No apparent site-related activities involving these chemicals and/or-

- Ratios were exceeded only for the residential scenario

SANJWP/l:_Z82JAPPEND ADOC 3
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An additional data interpretation not strictly based on the risk ratios is used for dieldrin at

the site. Dieldrin was statistically evaluated for its distribution across the site compared to

the background (see Appendix B). It is considered a COPC in the Golf Course area and its

surrounding parcels, and in the parcels around the warehouses, if concentrations exceed

0.5 mg/kg.

3.2.4 Data Evaluation

Inorganic chemical lead does not have an existing toxicity factor. It is regulated by the EPA

based on blood lead uptake in the exposed individuals, which accounts for multiple sources
for exposure (e.g., from food) in addition to the environmental media. Lead levels are

considered "safe" by most regulatory agencies under residential exposure conditions at 200

to 400 mg/kg, and under industrial exposure conditions at 1,0{]8 mg/kg. The drinking

water action level for lead is 15 micrograms per liter (,ug/L). Therefore because lead is not

classified as either a carcinogenic or noncarcinogenic chemical, lead concentrations from

DDMT are compared with these criteria and PRE ratios are included in both carcinogenic
and noncarcinogenic tables.
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