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This repor_ presents a summary of the S_reeinng Sites Samplfog Program conducted at the
Defense Distxthutlon Depot Memphis, Tennessee (DDMT). Given the need to combine the

Base Realignment and Closure (BRAC) and Comprehensive Envirortmentsi Response,

Compensafaon, _ref LiabiJ2ty Act _LbRCLA) programs, the Hun_ville Division Corps of

Ea_ineers (CEHNQ directed CH2M HILL to pre15are separate modular reports that present
the sczeening sltes irdormation for each property parcel

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

p_ceJs may be evahtated individually. Each parcel report is an inde]?erefent stand-afone

document so that parcef reports may be eas/ly provided to pot_mtial property buyera. The

parcel reports have been combined in a single notebook for management ease. Farce2 Letter

Repo_ for 14 parcels that contain screening sites and 3 ParceI Let m.r Repor_ that cover

multiple parcela oze included in this compilation- The pm-cef Letter Reports consist ef a brief

site description, pl_vious inves_gatfon resdits, sampling procedv:ces, site maps, data

summary rabies, contaminant fate and t_ar_por_ evsiuation, prelimina_ risk evduatiorb

and _ and recommendutions for furtEa_ activit/es at each screening site.
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AWQC-AO

AWQC-HH
BCT

. BRAC
CERCLA

COE
COPC
DDD

DDE

DDMT
DDT

DQE
EPA
FCSL

rag/L
NOAA
NPL

OU
PAH
FCB
PID
PRE
PRG
RBC

m/FS
SVOC
TCDD

TCL/TAL
TDEC

ttg/kg
_tg/L
USAESC
VOC

ambient water quality c3fiteria-protec_on of f_eshwater aquatic life

ambient water quality criteria protection of human health

BRAC Cleanup Team
Realignment and Closure

Comprehensive Environmental Response, Compensation, and Liability Ac_
United States Army Corps of Engineers
contaminant of potential concen_

dichlorodipl_enyldichloroethane
dichlo rodiphenyldic_oroethylene
De2ense I7_bution Depot Memphis, T_me.ssee

dichlorocfiphenyI_ichlo roethane
Dala Q.ml¢_ Evaluation
United States Environmental Protection Agency
Findi_ of Suitability to Lease
milligrams l_r kilogram

milligrams per liter
Naffoaal Oceanic and Atmospheric Adminislz'afion
National Priorities List

Operable Unit
polycydlc m'oma_c hydrocarbon
polychlorirmted biphenyls

photoionization detector
Preliminary Risk Evalua_on

_ekminary Remediation Goai
_Lsk-basecl concen_tion

R_x_li.I Investig_tio n/Feasl_oility Study

s_xivoIatlle organic compotmd

tetr_chlorodibenzo-p-dio_dn
target compotmd list/talg_ snalyte list

Te_aeasee Dep_t_x_t of Environment trod Conse_ation

micrograms per ldlo_
micrograms p_ Iiter
U_tlted States Army Engineering Suppor_ C.emter
volatile organic compomad
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Executive Summary and Overview
Screening Sites Sampling Program

292 IO

Defense Distribution Depot Memphis, Tennessee

Background
The Base Realignment and Closure (BRAC) 95 Coramission selected, the Defar_e Disbibu tinn

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

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

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

wherein properties defined as BRAC Parcels are being transferred from government coni_ol to
other private- and public-sector uses.

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

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

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

NationM Contingency Plan (NCP), A remedialinvestigation/feasibility slmdy (PJ/FS) is being
conducted to determine the nature and extent of contamination, evaluate the f.sk to huanan

health and the environment, and screen potential cleanup actions. T_e purpose of the Screening

Sites Sampling PrograztL wIMeh is pazt of the RI/FS, is to identify whether past activities at each

site have resulted In releases from the site that would require further investigation. The
ro _ ....p gram s intent ts not to hilly delineate the natu_ _nd extent uf soL! or groundwater

contamination att_butable to past operations, but to conduct technically based screening
ansiyses sufficient to idemtify the likelihood of contamination. Once the sites have been

screened, the dam wil] be evaluated and used to make a decision about whether to upgrade the
site to an RI site, to downgrade the site to a I_o Further Action site, or to recommend a site for

an EarIy Removal evaluation.

Data and information the CERCLA-govemed screening sites investigation have been organized

and presented by BRAC parcel to support parcel leasing. Ear]y risk-based evaination of BRAC

Parcel and CERCLA Site environmeni_l data is t_eeded to establish a Finding of Suitability to

Lease (FOE;L) or Finding of Suitability to Transfer (FOST), which p_ u=l_ lease or t_ansfar of

parceIs and buildings.

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

DDMT, the BCT consist_ of representatives from DDMT. EPA Region IV, Tennessee

Depadmaent of Environment and Conservation (TDEC), with support from the U.S. Army
Corps of Engineers (COE), Huntsville (CEHNC), and CH2M HILL.



Methodology

The Screening S_tes Sampling Program was based on the Screening Sites Fw.ld Sampling Plan
(CH2M HILL, 1995) Sampling was conducted for areas where data gaps exist and where

sampling and analysesare reqinred toidentifywhether pastactivitieshave resultedinreleases

from the site that would require further investigation.

Screening sites data were collected for surface soil, subsurface soil, surface water, and
sediments. With one exception, samplc_ were collected and sent to CH2.M HILL _aalyticat

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

Q_llty Assurance projecl PLan (CH2M HILL, 1995). Table ES-1 stmm_,_ces the analytical
methods used for the Screening Sites Sampling Pro g_om. Semple_s collected from the Off-Slle

Dra_zlage Pathways site were sent to Sauthwest Laboratory of Oklahoma, hic_ of Broken ,c_row,
Okinhoma. COE'S split samples were collec_d horn approximately 10 pcz_ent of the sample_
¢oEected at DD_CC for a quull ty coin_oi check by the COE laboratory in Georgia. The _EC

spilt samples were taken at Screening Sites 28 and 70/73. The results of the split samples will be

reported in the final RI Report.

A relatinnul,statisticaldambese was used asthe basisforcreallngdarn summary tablesand for

compa_g Screening Sites' dat_ w_th scTee_ng level data. SereenL_g level data are comparison
criteria that were developed fzx)n, applicable regulatory onteria for each media or from

tiack_ouJnd values. The comparison criteria a_e used to "screen" sites to evaluate whether a
potential release has occurred that exceeds an accep_ble risk In addition, the BCT established

pazameter specific screening critelia for surface soils during a workshop held in Memphis,
Tez_nessee_in Au_q_st, 1997. These screer_qg criteria were deveinped for parameters that were

frequently deter:ted at elevated coneentratior_ and were based oi_ backgrotmd co_.¢entrations
from the residential and recreational areas surrounding DDM_. _esidential innd use, risk-based

eoneent_at_oz_s (RBCs), or CERCLA cr_tez'ia.Updated Saekgro_md values were also used in the

s_eeinng tables (found in the Final Background S#mpling Program Technical M_morandum [CH2M

HILL 1998]). Figures are provided with each screening site that show the parameters exceecLmg
RBC at each sampling |ocation wRhm the site. These parar_eters are also shown in bold ll_ the

data summary Inbles.

Constituent_ of pomzrdul concerto (COFCs) are parameters that exceed both bsck_ound values

and the sc_eenm 8 critena. COPCs are clL_usssecl in Section 3.1 of each parcoi report. Not all
excee_ances shown in the fi_res for each site are COPCs. A site m,_y have seveca] exceechmccs

of a pa_c_flar parameter at va_ous sample locations, but the exceeda_ces are ouly COFCs ff

both the hac}cg_nd vel_e and at ]cast one screerdn_ c/Re_'ia axe exce_ed. CO _C.s for each site
are summlunzed inTable ES-2,but are not itemized by sample incatJon.For acomplete

discussion of which specific sampIe location had a COFC, refer to Section 3._ of each parcel

report.

A l_e_ Risk Evaluation (PRE) was conducted to provide a p_efimiz_ray evaluation of

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

BCT. The pRE methodology and results are fully presented i_ the D#._nse I)epal Memphis,

Tennessag, Draft Preliminary Risk Evaluation Report (CH2M HILL, 1998). EPA Region IV has

published gthdance on performing a PRE to determine the suitabLllty to lease parcels based oz).
their known or suspected environmental condition (EPA, 1994), grid this guidance was

followed in preparing the PRE The PRE calculation and evaluation were performed for all ®



screening sites sampled. The PRE methodoing_/results in a conservative risk calculation that

will not be exceeded if the site undergoes a baseline risk assessment, The PRE results are

suatmanzed by generally categorizing sites into one of the fullowing categories: No Further
Assessment, Further Risk Ass_sment, or Interim Remedial Action.

Results

Table ES-2 summarizes the COPCs by media for all the screening sites in the Main I_stallatlon.

These COPCs are discussed in detail in each parcel report andre summarized by media below.
The media tables presented for each site provide more detail_ on the CO PCs.

Surface Soils

Compounds detected in surface soils were compared to five L3,pes of screening levels to

determine the COPCs for surface soft. The five types of screening Ievels include background

values; soft ingestion; RBC_s (EPA_ 1997} in both a residenHnl and induglria] sett_g; and soil

scr eeulng levels for _ransfer from soft to groundwater. 8ackg_)und values axe based on 22

surface soft sampIes taken from the perimeter of the DDMT Math InstalLation mad Donn Field

(11 on.'ire samples), as well as residential areas, goff courses, cemeteries, schools, _nd

recreational areas (11 off-site samples) vAthln two miles of DDMT,

More COFCs were found in surface soil for more sites than any other media. A tulal of 32

parameter_ were ide_tlfled as COF'CS for surface soils, at a total of 29 sites, a_ae most common

COFCs were arsenic, which was identified at 17 sites, and chromium, found at 12 sites; arsenic
and chromimn were common COPC.s at nine sit_s.

The second most common COPCs were a subgroup of polycyetic aromatic hydrocarbon (PAH)

compounds (specifically ben_(a)anthracene, I_zo(a)pyrene, and bemzo(b)floL_anthe_e), each
of which occurred as COPes at ten sites; also, mdeno(1,Z_B-ed )pyre_e occun-ed at seven sites.
The ten sites were Screening Sites 33, 36, 51, 65, 66, 75, 77, 79, 80, and 84, and the seven sites

were all included in the group of ten. PAl-IS are observed throughout the DD IvlT Main

instaJ]atloz_ from samples in proximity to railroad tracks. Sitew_de PAILs will be evaluated in
the Main lnstaliatmn Rer_dml Investigation Report.

The pestidde dieldrin was determined to be a COPC in surface soils at ten screen/ng sites.

Dialclr th is found in rmany surface soft _ampIes collected throughout the DDIvlT Main

InsinlI_fion. The dieldrin concenbralions in these surface soft samples result from general
pesticide application in grassy areas and around warehouses that is not associated with

management of hazardous subata_ces in specific screening sites. Dialdifin, currently being

evaluated as a sitewide constituenL will be reported in the Main Installation Remedial

Investigation Report. Dieldrin is fmther discussed below in "Sitewide issues."

Polychlorinated biphenyis (FCBs) that are COPCs are confined to two sites (Screening Sites 33

and 70}. except for Arochlor 1260, which is a COFC at Screening Site 80.

Dichlor odiphenyldich]oroethene (DDE) and diehlo rodip henyltrichloroe thane (DDT) are

COPC.s at Scleenmg Site 73 and at Screening Sites 33 and 36 (DDT only). Although
dichlo rodiphm yldichlor oe thane (DDD) is a COPC in sediments, it was not fotmd to be a COPC

in surface soi_ at any sites.
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Other me_ls that were COFCs at multiple sites include aluminum (Screening Site 56), barium

(screening Site 83), copper (Screening Site 36), iron (Screening Site 56), and zinc (Screening Site
831;manganese (Screening thles 52 and 56); antimony (Screening Sites 31, 33, 36, 70, and 83);
and cadmium (Screening Sites 31, 33, 36, 65.72, and 83).

Dio_ins and furans were identified as COPCs at five sites (Sc_eni.ng Sites 42, 43, 46, 54, and 55).

Subsurface Soils

Compounds detected in subsurface soils were compared to two types of screening levels,
Subsurface soft screening levels consist of background values and soil screening levels for

tzansfer from snil to grotmdwater. The gioundwater protection criteria (GWP) values are the

generic soil screening levels (_Lz) from EPA guidance (EPA, 1996, EFA/54O/R-95/128). These
values are based on a dilution-attenuation factor (DAF) of 20 applied to a health-based

groundwater conce_tratthr_ which accounts tor natural processes that reduce contandnant
concenlzations in the subsurface Background values are based on 22 subsurface soft samples

taken from the perimeter of the DDMT Main Installafion 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 c_teria for subsurface soil COPCs.

Chromium and lead were the two most common COFCs, with lead occurrlng as a COPC at 18

sites _d chromittm occurring as a COPC at 15 sites. At every site where chromium is a COPC,

lead is also a COPC; lead is a COPC at three additional sites.

DDT is the next most abundant COPC in subsur face soils, c<otbsng at four sites (Screening

Sites 52, 54, 74, and 79) Degradation products of DDT, DDD, and DDE are not COPC_ in

subsurfacesoils.

Other metals that occur in_requantly as COPC.s include antimony, arserdc, cadmium (two s_tes),

and copper (one site).

Dieldrin occurred as a subsurface COPC at three sites (Screening Sites 52, 54, and 79), but was

not a GOFC in surface soil at Screening Site 52.

Surface Water

COFCs insurlacewater we_ those compounds thatexceeded background valuesand atleast

one screen/ag level (Table ES-2). Surface water screening levels consist of background values,
Tennessee state values, federal aminent water qu_allty c_ter_ for the protection of human

health for the ingesfion of or goallsms and water (AWQC-HH), ¢LRdfederal ambient water

quality olteria, cltronic for the protection of _eshwater aquatic life (AWQC-AO) values.

Surface water background criteria are based on 22 sv,rface water samples taken from sln'earns at

Iocafions upgradient from DDMT surface water drainage.

Three of the five sites sampled for saxface water had COFCs: Screerdng Sites 51, 54, and 55.

Arsenic (or dissolved arsenic), lead, and DDT were common at two of the three sites. Zinc was

a COPC at Screening Site 51 only, and penl_chlorophenni (FCP) was a COFC at only Screening

thte 55.



Sediments

Detected compounds were compared to _roe types Of screening ]eveis: backgromld values,
sediment prefirmnary remediation goal (PRG) values, and National Oceanic and Atmospheric

Administration (NOAA) values to determine the sediment COPCs Parameters that were

COFCs in sediments are shown in Table ES-Z Sediment background criteria are based on 22

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

dsamage.

Sedimertis were sampled at six sites, but only five sites had COPCs, DDD, DDE, and DDT were
found infour ofthe fivesiteswith atleasttwo of thesethreecompounds occurringateach of

the fcttr sites (Screening Sites 52, 54, 56, and Off-Site Drainage Pathways). Lead was a COPC at
three of the five sites. Other metals that were COPCs for sediments at these sites include

arsenic, chromium, copper, silver, and zinc.

Sitewide Issues

Dieldrin

Dieldsin is present at DDMT in surface soils, subsurface soils, and sediments. It is a COPC in

surface sods at ten sites (Scr eenthg Sites 33, 51, 54, 70, 73, 76, 77, 79, 80, and 82), in subsurface

soils at three sites (Screening Sites 52. 54, and 79), and in sediments at Screening Site 54 It is a

COPC at _reenzng 5ire 54 in illr ee of the fotlr media.

Since dieldrin is crdy minutely soluble in water, its most likely migrahon pathway at DDMT is

via erosion as s_spended soft particles in the surface water, where it potentially would be

available to aquatic organisms. Dieldrin tia the subsurface sods should be zviatively immohtie

and not impact groundwater quality.

Dieldrin has been identified as a sitewJde problem in s_r face soils, and the need for a sitewide
risk evaluation has been identified, Attachment 1 shows the dield_n concentrations in surface

soil across the Main Installation. The residential RBC for soil ingestion for dielch'th is 0.04

mltli_am_ per kilogram (mg/kg), _nd the industwial RBC for soil ingestion is 036 mg/kg.

Detected concentrations of dieldrin relative to the fodustTial RBC screemng cfiteim are plotted

in Attachment 1. _- " .

Appendix B of the Draft PRE (CH2M HILL, 1997) contains a draft technical memorandum that
statistically comparea the dieldrin data from DDMT itself with background data ob_aLned for

dieldrinin theMemphis vicinity,Preliminary risk considerationsfodiozted the elevated

concentrationsof dieldrindetected inmany surfacesoilsamples acrossthe Main Installationof

DDMT were well above rlsk-based criteria for both residential and industrial Land usea.

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

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

banaed for surface applications within the U.S. Thus, observed concenlxa lions a_ horn

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

elevated for approximately 20 yeats a/_r application, dieldrin is persistent in the environment.

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

DDMT Main Insmfiation will be performed and reported m the Remedial invesl_gafion Repolt.



Polycyclic Aromatic Hydrocarbon (PAH) Compounds

PAH compounds, found sitewide in surface sod at DDMT, are attributed to railroad operations.

PAHs may come from creosote seepage from railroad t_ack cross ties, ldstoncal rallcar leaks to

the surface, or application of a PCP/used-oi] mixture that was historically applied for weed

control along the tracks. Migration of PAH compounds across the sttrface may occur with

surface soil transport mcchanisn_ including surface water r_noff and wind action,

These compounds were not detected in subsurface soils or surface waters or in any sediments
except those sampled for the Of f_Site Drainage Pathways site..PAH compounds will be

addressed as a sitewide problem as part of an upo0ming risk evaluation.

PAH compounds are a mixture of heavier hydrocarboz_s, aze similar in chemical and physical
characteristics, and tend to migrate and behave similarly in the envirortme_t. Generaily, these

compounds have low vapor pressures, are oRly m,_rginally soluble in water, and have a high
affimty 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. That none of these compounds were detected in

seddments (except Off-Site Drainage Pathways) inchcates that this is not a major source of

contaminant migration for thee compo_ds at this site These compounds do not
bioaccumulate _gulficanfly because of their rapid metabolism and excretion by most aquatic

organisms.

Dichlorodiphenyldichloroethene (DDE) and Dichlorodiophenyltrichloroethane (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 Screening Sites 33, 36, and 73, but it is also a COFC in subsurface soils at

four sites (ScTeening Sites 52, 54, 74, and 79), in surface water at two sites (Sczeening Sites 54

astd 55), and in sediments at two sites (Screening Sites 54 and Off_ite Drainage Pathways)

DDE is a COPC in surface soils at ouly one site (Screening Site 73) aiK[ in sedimenis at four sites

(Screening Sites 52, 54, 56, and Off_ite Drainage Pathways). DDD is a COPC irt only one media:

in sedimm_t_ at Scremfing Sites 52, 54, 56, and Off-site Drainage pathways DDD is also part of
the upcoming rlsk evaluation.

DDT snd two of its dsgradalion breakdow_ products, DDD and DDE, exist in surfaoe s_ils at
DDMT and should not be mobile in this environment. These compounds have an extremely

high affinity for soil and, esse_Hally, are insoluble in water. DDT also was reported ha
sediments at four sites on DDIvlT, indicating that migration via this pathway has oc£urred from

st_rface soil at DDMT. These compounds c&n bioaecuanulate and become more concentzated as :

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

pathway.

Conclusionsand Recommendations

The foliowhtg are the overall coneluslous for the Main insmIlation:

• Of all four raedia, sur face soils have the most COPCs at the greatest number of sites. COPCs

in surface soils include metals, PAH compounds, pesiiddes, and dioxin.



• PAH compoundsappearto be a concern in surface sods and the Off-Site Drainage

Pathways, but not in ether media.

• Metals m subsurface soils are of primary concern, followed by DDT, dieldrin, and
trichloroethene (TCE).

• COPCs in sur face water are found only in Screening Sites 51, 54, and 55, while Screening

Sites 52, 56, and Off-Site Drainage Pathways had no COPCs.

• At least one COPC was found m sediment at each site with sediments, but everall the Off-

Site Drainage Pathways was by far the site with the most {16) COPCs.

• Of the 54 screeinng sites on the Main lnstnlfatiorb 13 require No Fur ther Action. These sites
are shown in Table ES-3.

Of the remaining 21 sites that do reqalre some further action, 10 of those 21 sites require
further sampling (described in Table E5-3),

• There is a need for a sitewide risk evaluation for dieldrin. PAH compeunds, DDE, and
DDT,

Recommendatiorts foi the Main I_tallation involve conductang sitewide rlsk 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 recomme_d alinrgs are sunmaanzed by site in the comments column of Table ES-3.

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

subsurface sods is rcconmaended. This evaluation can be performed without additional

sampling.

GeneTany, the most common type of additional sampling needed was in stLr face soils, although

in a few cases substlrtace sods (Screening Sites 67 and 78) and groundwater sampling
(Screening Sites 67, 36-39, 79, and 82) are also recommended.

Further risk evaluations are recommended, with or without additional sampling. These risk

evalualfuns included site'aide assessments (dieldrin, PAH compounds, [)DE_ and DDT) and
site-specific assessments.

Remediation is specifically recommended at only one site at this point. Screening Site 89 is

i_acommended for remedfation to remove elevated metals to be prob-_ctive against potential
future exposures.
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Parcel 3
Screening Sites Sampling Program
Defense Distribution Depot Memphis, Tennessee

Parcel 3 is a 15,022-square-foot (ft z) parcel in the southeaster_ _'omer of the MaL_ Iz_tatlation in

Operable Unit (OLD-:), as 5how_ in Figure 1. Parcel 3 is made up of il_e golf cotlrse, Lake
I)ametson, the got[ course pond, and BnildLug_ 1B8, 189, 192, 193, 19;, 1_95,196, I97. and 198.

The s(Teenizlg sites in this doctm_ent have been ideJntffied by the Defense IDisbibu tlon DepoL

Memp}tls, Tezmessee (D Div_ tlvough a review of exlsting documents, interviews wiL_ facility
personnel, and kr towleclge of th.e facilJLy's operations. _g sites are ]ocatlons at DDi'A_
where Elere is a potemtlaJI for matetl_ls to have been released to the envurorunent _om past

operat_oz_s.Saee_g sites in Pa_cet 3 Lnc]ude the/oLlowLug:

• S(_eeJ1L_gSite 51-Lake Da_eLson Outlet DiLch
• Sctee_ Site 52-Golf Course Pond Outlet Ditch

• Screez_ng Site 69-F]amethrowe_ Liquid Fuel Application

S_tes where the_e _ a oot_mL_ pre_;e_ce of ¢onLamJ_a_te _om past operaLEons are addressed

L._the Rezz_e(L;alInvestigation Sampling IP_o_'am. Other facil_Hes have been addressed in the

Base TCeali_u_ent a_d Closure (BRAC) Samlo[tng Pro_a._. 1_esults of these pro_ams are

addressc_l in separate reports.

The I)Utpose of the S_-ee._Eng Sites SamI_[Lng Program is to ident_/wbethe_ past _c'dvibe.s at
each site ]_ave resulted m zeleases fro;z_ the site tha_ wouJd recl,z_e J_r ther ;zwestlgat_o_. The

i_temt is not to _1]¥ delineate the naLure and extent of soil or gzoundwate_ co_tamLr_at_on

attributable to past operat_oos, but to conduct tecbnJcagy bssed sczee_ing analyses st_ic_en'_ to

ident_y the likelihood of con'aml_ation.

The purpose of this letter reporL is to evaluate the resofts of the S¢_ee_Lug Sites Sampling
ProgTazz=and the emmpIL_g from previous investiga_oz_s _Lr_dbo recoz_end No FurtJ_e_ Ac_on
or I_11_e_ W.vest_gat_on at sc_eez_L_gsites L_ this p_rce]. The remaL_der of this report I)re_emt_
the results of past L_vestJgatlons; ScreenL_g Sites SamplLqg Progr_ sb-ate&_,, pmcc_du_es, az_d

resulls; and reo_encla _or=s for each sito.

tlt_face sofia, stthsur_ace sofis, surface water, and sedthzent_ were invest;ga tecl as I)arL of the

Screez_ng Sites Sampth_g Pro&mare. StLrface soil Sampled (any sample whose lowest depth Ls2
fee_;or less) were taken beth as _ndependemt sampl_ and as t1_e uppe_ iotervsi o_ a Boil bozmg

. . . n . , tioz. [
profile. Thus, sutl_ace soil eaznp es taken as par of a soL[boring may have an SB de5 _a
and are Loft_aLlydiscussed under Subsurface 5o£] Sampling Procedt_e (Section 2.2.2.2).
However, the resuLI_ frozn that upper interval are presented, in the SuLrface_oiis _l_les a_d
ctL_ssio_ L_ Set,on 3.0.

_tNA, VPI137449_p p,:_RCEL LI=I I_K P,_,_CEL3 _(X;
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Screening Site 51-Lake Danielson Outlet Drainage Ditch
®

1.0 Introduction

The chart below'presenl3 the l_afion _d status i_ozma6on for this screening site.

Parcel Building Humber RI/FS' OU Site Number CERCLAZ Status

3 SW Golf Course 3 • 51 Screening

_RI/FS = Remedial lnveeligalio n,'Feasibitity Sludy

'CERCLA = Comprehensive Environmental Response, Compenaatir=g and Liability Act

Screening Site 51 ts a 34oot-wide concrete channel originating at the southern end of Lake

Danielson and running approxmnately 600 feet south to the fence line. Originally, this channel

was an unlined ditch. Stormwater runoff from the surrounding areas constitutes most of the

flow through this ditch. The ditch is normally dry and receives only intermittent flow from the

lake and surrounding areas during periods of excessive precipitation. The lake originally was

constructed to store water for fire-fighting purposes. Figure I presents the location of the lake

and the storrnwater outlet drainage ditch.

2.0 Study Area Investigation

2.1 Previous Investigations

According to the Remedial ln_e_hgaiions at DDMT, Final Report (Law Envimmnental, 1990), one

sur f_ce soil sample (SS14) and seve_ surface water samples (SW3, SW6, SW7, SW8, SW9, SW12,

and SW13) were collected at Sc_etting Site 51 in 1989. In addition, according to the Def_n_

Distn_ration Depot Memphis, Tennessee Sediment Sampling Program; Sediment Sampling Analy_s

Report (EDRW, Inc., 1996), two sediment samples (SD17 and SDI8) were collected at Screening

Site 51 during the 199S Sediment Sampling Program, Historical data from Screening Site 51 axe

summarized by media below, and copt,minant_ of potential concern (COPCs) at historical sites

are shown in Figure 1.

2.1.1 SurfaceSoii

In Sample SSI4, cldor othrm_ methylene chloride, acetone, and toluene were estimated at 2, 15,

24, and 6 milligrams per kilogram (mg/kg), respectively. All vola_le organic compound (VOC)

concenbrations, except acetone, were either est£cLated at a value less than the san=pie
quantitation limit or found in the method blanY,. Both bis(2-ethyth exyl) phthala te and
fluoranthene (the only semivola_le o_anlc compounds [SVOCs] that were detected at

concentTations greater than sample quantitation ]L_ti_) were detected in Sample _;14 at 2,700

rag/kg. Bis (2_thylh exyl) phthala re, howevar, was found in the method blank.

Dieldrin, the onJy pesticide detected in surface soil at Screening Site 51, was present in Sample

SS14 at a concentration of 2,900 mg/kg. Several inorganic coml_unds common in soll also wire
detected in Sample SS14. The concentrations of the_e compounds will be compared to

established background concentxations and screening criteria in Section 3.1.
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Figure I

Site SI, Lake Danielson Outlet Drainage Ditch

ConStituents Exceeding Risk.Based Criteria
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2.1,2SurfaceWater
Methylene chloride and acetone were found in four and five of the seven surface water

samples, respecllvely; however, none of the detected concen_ations were greater than the

sample quanUta_on limit, BOJ_oic add, bis (2-ethylhexy l)phthalate, and

N-nil_osodiphenolamine were the only SVOCs detected in the surface water. But, as with the

VOCs, no concentrations were detected at greater than the sample qum_tlt_llon lirm i,.

Both dich]orodipbenyldich]oroethene (DDE) and dichlorodiphenyltrlchloroethane (DDT) were
detected in two of the seven surface water samp[es, The highest eoncent_atio_ of DDE and DDT

were detected in SWI2 at 065 and 2.2 mg/kg, respectively. Several inorganic compounds
common in soll also were de tc-cted in surface water. The cortcenlTations of these compounds wii]

be compared to established background eoncemh-allora and scrag criteria in Section 3,1.

2,1.3 Sediment

Acetone was the only VOC detected in sediment at Screening Site 51; however, the datum was

below the sample quantitation limit and has been q,,M_ fled os possibly being the result of

sample ccntamivation at the laborato_. Several SVOC_ also weae detected in beth sediment

samples, but no concentrations were detected at greater than the sample quant_bdion [imJt_
Although several pest_dde concentrations were estimated at lev_la below _ample quanfi_tion

Iimll_, only dichlc rodip henyldinhloroethane (DDD) (present in SDI 7 at 230 nag/ks) was

detected at a quantifiable concentxation, Several inorganic compounds common in soil also
were detected in sediment. The concenh-ations of these compounds will be compared to

es_blLshed beckground concentraho_s and sc_e_hig criteria in Section 3,1.

2.2 ScreeningSite Sampling Program

2.2.t Sampling Strategy

The s_mpling strategy was developed to evaluate whether releaSeS have co'cuffed to surface

soils, sabsurface soils, sediment, and surface water. Samples were analyzed for llVOCs, VOCs,

pesticides, and metals. At ]east ope sample from each medm for each site was analyzed for

target compom_d IL_t/target analyte list (TCL/TAL) constituents Lnaccordance with the
Screening Sites Field Sampling Plan (CH2M HILL, 1995).

2.2.2 $ampiing Procedures

Sections ZZ2.1 tlL-_ugh ZZ2.3 desca/be the sarapling procedures and laBoratory analyses

performed forsurfacesoils,subsurfacesoils,and surfacewater/sediment

2,2,2,1 Surfece Soil Sampling Procedures

With the approval of the Termessee Departmcnt of Envk_ent and Conserva_on (_fDEC) and
the U.S. Envkonmenta] Proration Agency (EPA), surface soft samples were collected from six

locations (S_51 A, _IB, SS_51C. SBS1A, SgglB, and SB51C} at this site (shown in Figure 1). The

locations of surface soft samples a&3ociated with borings are described under Section 2. 2_2.2...

The sampIe_ were collected adjacent to and above the concrete liner, Two samples wer_

collected just below the lake where a closed pipe spills into the open, concrete-lined ditch. One

,_ANA_II _l_49/e_a.qpP_,R(_L L_I IeMREPORT_._tARCEL__C_ 5



sample was collected at the southwestern-most part of the ditch system. The southwestern

closed pipe appears to coflecl runoff from Third Stceet and spills into the open, concre_llned

ditch. The following details the locations of the surface soil samples:

• Sample SS51A was _then southeast of the Lake Danielson drainage ditch, just 27 feet soudi
of the concrete heedwall.

• Sample SS51B was Inken from the drainage thtch that extends from the main drainage ditch

to the east. The sample was taken 33 feet south of the eastern side of the concrete heedwaH.

• Sample SS51C was gaken east of Third Street and north of N Street in a drainage dztch west

of the golf couzse drainage ditch. The sample was taken 10 feet nozthcast of the easternmost

comer of the concrete heedwull at the nor tbem end of the drainage ditch.

Once the grass layer was removed, the sell was removed from the ground using a standard

staidie_s-steel hand auger. VOC samples were collected immediately from the top 6 inches of

soil before being mixed. Part of the VOC sampIe was placed into a sealable plastic beg and

allowed to equilibrate. The head space in the plas_¢ bag was measured for VOCs using a hand-

held photoionizallon detector (PIE)), and the resulls were used to determine which sample

idca_on was seIected for Level 3 COPC or TCL/TAL analyses. The so_ was I_ansferred into a

sbainless-st_el bowl using stainless-steel Irowels, mixed, and then was placed into the

appropriate sample jars.

2.2.2.2 Subsurface S011SampBng Procedures

With the approval of the TDEC and EPA, subsurface sod sample_ were collected from three

locations (SB51A, SB51B, and SB51C) at th_ site• Samples at each location were collccted at

threa depths: zero to I foot, 5 to 7 feet, and 8 to 10 feet. The samples were collected adjacent to

the concrete liner. Two Samp[_ were collected at the southern end of the ditch system and one

sampfe was collected toward the northern end of the drainage ditch. The following detnil_ the

location of each _lmple:

• S_mple S_51A w_s located 23 feet nox_di of N llt_eet and 5 feet south of the llolf _
drainage ditch_

• Sample SB51B was located north of N Street and west of 2_d Street just 5 feet south of the

southeastern comer of a nearby concrete dllch.

• Sample lllf51C was t_l<eJ_southwest c_ff2ueL_ke Daule_son drainage cUtch. The samp]e _*zas
take_ 30 feet south of the Karl Bridge and 2.5 feet we_t of the drainage thP_h.

S_mples were coflect_d using a 2-inch_-l;_ mete_, stidnless-s_el push sampler. VOC soil samples

were collected directly bzom the continuous sampler using slaiofess-steel spoons. Part of the

VOC sample was placed into a sealeble plastic bag _d allowed to equilibrate. The head space
in the p]asfic bag was measured for VOCs using a hand-held PID, and the results were used to

de_ermine which interval within each boOnS was sefected for Level _ COPC or TCL/TAL
analyses. The remaining soil was placed into a stainless-steel bowl, mixed, and then Iransferred

into the appropr, ate sample ja_.

®
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2.2.2.3 Surface Water/Sediment Sampling Procedures

After a rainfall event of at least 0.2 inch following a 72-hour dry spell, three stormwater

samples were collected at the lc_atin_s shown in Figure 1. All surface water samples were
collected within four hours of the end of the rainfall event. These samples were collected with

the approval of the TDEC and EPA.

SmLace water samples were coUected from three locations (SWSIA, SW51B, and SW51C) at the

southern part of the ditch system- Each sample was collec*ed from the center of the channel at

mid depth. Samples SW51A, SW51B, and SWS1C were t_ken _yest of the intersection of 2rid
Sb'eet and N Stieet Sample SW51A was taken in the main north-south ditch; Sample SW51B

was taken east of Sample SW51C was taken west of the main ditch, in an east-west flowing

t_butary,

Sea;meat samples were collected from three locations (SE51A, SE51B, and SE51Q m the

southern part of the ditch system. Sample SE,51A was taken in the main ditch, adjacent to

Sample SW51A. Sample SE51B was taken west of 2rid SIzeet and north of N Street in a ditch

hxated at the southeastern comer of the golf comae just 3 feet upstream of a mebal grate.

Sample SE51C was taken from a tributary ditch west of the main ditch, adjacent to Sample

SW51C.

The Geoproha TM was used to pench'ate the concrete lining and to sample the sod just below the

concrete lin_. This method of sampling was performed to evaluate the soil that had been

exposed to runoff before the cortstrtzction of the concrete lining. The concrete lining was

penetrated at the bottom of the ditch and near the center.

All sampling tools were decontaminated before being _tsed at each somple location according to

the procedures specified in the Gcner/c Quality Assurance Project Plan (CH2M HILL, 1995) for the

RI/PS cu_ent J.y being conducted at the DD1VIT.

2.2.3 Analytical Procedures

The s_mples were sent to CH2M HILL's Analytlod Sarviccs in Montgomery, Alabama for

analyses. Three sta'faoe soil samples, nine subsurface soft. s_mlples, and three se_t samples

were analyzed for VCC-s, 5VOC_, pesticfdes, polycycilc arometic hydrccazbem (PAkls), metaI_,
and TCL/TAL. Three surface water samples were analyzed for VCCs, SVCC._, pesticide.s, total

metals, and soluble metals. Samples received at the laboratory were analyzed in accordance

with the procedures outlined in the C,erterla Quality Assurance Project Plan (CHZM HILL, 1995}

for the Rl/FS currently being conducted at DDMT.

A split sample for the United States Corps of Engineers (COE) was collected from the 8- to 10-
foot interval of Sample SB51B. This one subsurface soft sample was sent to the COE's Atlanta,

Georgia Laboratory for analysis of VOCs, SVOC% PAHs, and metals.

A dat_ quality evaluation (DQE_ was performed to assess the effect of the overall analytical

process on the u.s_bltity of the data CH2M I-fiLL collected in 1997. The DQE established that the
detection of acetone and his (2-e thylhexyl)phthala te can be att_buted to field s_mpilng and

laboratory contamination rather than to envlxonment_l conditions at the site. Also, low
concentrations of dioxins and furam can be attributed to background or instl"ament noise and

are not indicative of envimra_edial conditions. With the exception of the qualificatior_ listed

above, the DQE concluded that data can ha used in the project decision-making process.
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3.0 Interpretation of Sampling Results

3.1 Presentation of Results

The following sections present resuIts of the Screening Sites Sampllng Program for Screening

Sit_ 51. Data are presented by media for surface so/l, subsurface soil, surface water, and

sediment. Dam are compared with appropriate scceenfiag criteria in live summary tables: Tables

51-A, 51-B, 51_, 51-D, and 51-E. Dal_ from the 1997 CH2M HILL mvesbgation are presented
along with historical data from the Remedial lnveshgalions at DDMT, Final Report (Law

Enviv0ra_enlal, 1990). If a value from a gamplmg location exceeds one of the comparison

criteria, that value and the comparison crisefion are shown in bold on the su rnaka_ table.

COPCs are those parameters that exceed beth background values and the screening criteria.

Where concent_ailons exceed the selected background value, a comparison m made with the

observed range of background vahies as reviewed and estabbehed by the BRAC C]eanup Team

 c'i3.

There a_e no COFCs identified for Screening Site 51 with the exception of dieldrin and

benzo(a)pyrene. These two chemicals have been identified at several other screening sites

across the DDMT. These chemicals have been identified by the BCT as sitewide COPCs mad

will be evaluated on a sitew_de basis. Section 3.1.1 presents the media-specific discussion of the
detected chemical&

3.1.1 Surface Soll

Results of the st_face soft analyses with values above detection limits are shown in Tables 51 A
and 51-B.

3.1.1.1 BCT $c_enlng Criteria

Table 51*A _es co_.s tituents for which the BCT has selected a screening criteria.

Arsenic and benzo(a)pyrene were detected at concen_ations exceeding the BCT criteria.

Arsenic was fmmd in Sample S_51 A at a cozlcenb'ation of 20.1 mg/kg, which is neazly ide_0.ca]
t_ the backgrourtd value of 20 mg/hg, However, arsenic was elevated (41 rag/kg) in one of the

samples (Sample SS14) collected dsa'ing the eaz[ie_ _ (Law Envir ora_entzl. 19901. The other
five surface soil samples ware below the background level. The more recent samples show that

azsenlc conce_l_afions in surface soil at Screening Site 51 are typical of background values. The

significance of these detected arsenic concentrations will be thither evaluated.

Benzo(a)pyrea_e was found in Sample SBSIA at 0,24 rag/kg, which exceeds the BCT screening
value of 0.088 mg/kg. The BCT selected the risk-based concentration (RBC) for _sidez_fi soil

ingestion as the screening criteria. The background concentration of 0.96 rag/kg was based on
bemzo(a)pyrene detection in 9 of 22 background samples at ooncen_ailons ranging from 0.044

to 0.96 mg/kg. Although benzo(a) pyzene exceeds the reMdentia] RBC, it is withLn the range
found sitewids at DDMT primarily due to railroad operations and will be addressed in an

upcoming risk evaluatio&

®
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3.1.1.2 Other Screening Cdteda

Table 51-B compares the ;emaisdng consfituent_ with the soil ingestion screening criteria for

bath reside.tial and industrial exposure scenarios. Dieldrinisthe only remaining oDnstituent

that was found at concentIatior_ exceeding the scrcen_g criteria. Disldra_ was found at

concentrations ranging from 0.021 to 0,32 rag/k._, and four of six saulple concentrations

exceeded the screenu_ crlt er;a of 0.04 mg/kg (Resideni_ RBC for Soft Ingestion). DieIdrin is
found site,vide at DDMT and will be addressed as a statewide issue.

3.1,2 Subsurface S0ils

Table 51-C summarizes subsur face sod sampling data. Chromium ond lead were round at

coneent_alions exceed_g the background or groundwater protec_on criteria.

Chromium and lead were found in all six samplc_ at concentrations that are generally wlthm

the background range. Chrominm was found at concsntration5 ranging from 10.5 to 49,1

mg/kg, Only the highest detected value, 493 _/kg ht Sample SB51C (8- to 10-foot depth)
exceeded the background value of 26 rag/kg.

Lead was found at concent_ation_ rang_ from 9.6 to 319 mg/kg. The two highest values, 32.9

mg/kg (Sample SB51 A at 9 to II feet) and 24.7 mg/kg (Sample SB51C at 8 to 10 feet) exceeded

the background value of 24 rag/kg. These v_]ues are stightly above groundwater pro[ecffon
criteria; bawever, they are within the range of background sample resells, which ranged from

1.7 to 291 mg/kg.

3.t.3 Surface Water

Table 51-D summarizes sur face water sampling dat_. Samples from the CH2M HILL Screening

Sites SampILng Program show arsenic and lead exceeding the _ criteria.

Arsenic was found in Sample SW51C .t 0.006 miltig_ams per liter (rag/L), which exceeds the

ambient water quality criteria for human health of 0.000018 n_/L. However, the backgrotind
value for arsenic is 0,018 rag/L, and the de tect_d value at Sample SW51C does not exceed

background,

The Remedisl fnvest*gatisns =t DDMT, Final Reyort (Law Envir onment_L 1990) found arsenic in

Sample SW6 (Lake Danie lson) at 0.048 mg/L. The Law study found that arse_c in other surface

water samples at various locations in this vicinity ranged _rom 0.0_0 to

0.047 mg/L. Therefore, arsenic concentrations appear to have decreased substantially from

samples collected in 1989 to the more recent samples taken in 1997.

Lead was fom_d in Samples SW51 A, SW511l, and SWS]C at concent_atio_ of 0.0022, 0.0168,

and 0,0594 mg/L, respectively. The two higher values exceed the amhi_nt water q.,_l_ty criteria

for aquatic o_genisms of 0.032 rag/L. The ldgheat value, 0.0594 rag/L, slighdy exceeds the State

of Tennessee criteria of 0.05 rag/L.

The background study found lead in 8 of 28 surface water samples with concentralloas ranging
from 0.0055 to 0.0167 rag/L. One of the surface water samples from Screeninll Site 51 exceeded

the range found in the background samples. However, this could be associated with the

sus1_nded particulates in the surface water samples.



A comparison of mt_l and dissolved analyses shows that dissolved arsenic a_d lead

concentTatior_ are approximately half of the total values. Th_ indicates diat a porch of the

met_ concentrations in surface water samples Can hc attributed to suspended sedint e_.t.

Dieldrin was detected in Samples SW51 A and SWSIC at concentrations of 0.00022 and 0¸0001

rag/L. Dieldrin exists in surface soils sitewide at DDMT and is found at low concentrations in

surface water runoff, as shown by these results. The aquatic organism protection-based dieldrin

surface water criteria do not apply to this site. However. for conservative evaluation purposes,

they are compared to the EPA Region IV surface water screening value of 0.0019 rag/L, which

is not exceeded¸ Therefoie, su_face water dieldrin is below the screening criteria. Also, clue to

low solubility potential of dieldrin, observed concen_ataon is suspected to be from suspended

particulates.

3.1.4Sediment
Table 5]-E sumunaJuzes die sediment sampthag data. Note that sediment samples were taken

from below the concrete ditch liner by augering through t.he concrete to collect a samp]e of

underlying soil. This was done t_ evaluate the potential effects of historical operations at

DDMT before die coztcrete lining was installed.

Arsenic _nd DDD were found at ooncentiations similar to background values, but exceeding

the National Oceanic and Ammspherfa Administration (NOAA) sediment criteria. However,

the sediment criteria comparison is conservative, and sedimenLs are not cor_side_d an issue at
this stie.

3.2 Vertical and Lateral Extent

Six SOl1(mu/tiple depths from sample locations indicated with SB); three sediment samples and

thre_ surface water samples were cdilected from this dtiv-h mid its inlets. The upgradient

location of the main ditch is Lake Danfalson, Five sediment and surface water samples were

collected from Lake Danieison (see Figure 1). The drainage ditch that is par_ of S<_ening Site 51

joins the dminaga dow_ stream origti_fing from Screca_ng Site 5Z Thus, Sample SS52A

represents t.be downgradient samples for this site.

The samples from the ditch were collected from biased lccatiens to detect any possible

contamination; thus, they were placed at the ditch confluence. This approach was intended to

represent worst-case contamination detectioz_ If these samples were free of significant
contaminatioz_, no btrdier evaluations w_e warranted for a site.

Many ofdie constituents found at Screening Site 51 are at concentrations similar to background

levels. Although _rsenie was detected is several of the site samples, the concemtration
distribution is similar to else whe_ within DDMT and the background, llecause arsenic has low

RBC value, it is indicated as a COPC. However, there is no Io¢'=li_ed elevation associated with

arsenic, and no trends of distribution are appar_t. Arsenic will be evaluated as part of die

sitewide metals population comparisor_ to evaluate the statistical differez_es between site and

die background samples.

Dieldrin is found in surface soft throughout the DDMT Main Installation and wiU be addressed

on a facility-wide basis as part of an upcoming risk evaluafiot_ Low concentr atiort$ of dieldrin

®
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also were found in surface water at Screening Site 51. Dieldrin was not detected in subsurface

soil or in sediment samples cal]ccted beneath the concrete ditch liner.

beazo(a)pyrene was found in surface soft m Sample SB51 a1024 rag/kg, which exceeds the

screeafing criteria at this single location for Screening Site 51. Benzo(a)pyrene was detected at

concentratiorm upstream and do_cnstTeam of Sample SB51 at concentrations below the

screening criteria. Bengo(a)pyrene was not fotmd in surface water, sediraent, or subsurface soils

at Screening Site 51. Benzo(a) pyreaae is found sporadJcalIy throughout the DDMT Main
Installation and in the background s_mples, The FAHs at the site are suspected tc be because of

raiL_a d operations and will be addressed in _m upcoming sitewitie evaluation.

Metals, including chromium and lead, found in subsurface soils are similax to background

Ievels. Elevated metals concenlxailons were not found in surface soil samples, and the higher

concentzafions found at the 8- to 10-hiot depth may be due to changes in sod types that occur

with depth, Therefore, downward migration of metal soil constituents has not been considered

important for this site.

3.3 Potential Migration Pathways

Dieldrin is present at DDMT in surface lind subeu_face soils. Because this compound is only

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

suspended soft particles in the surface water, where it potentially would be avislshle to aquatic

or gamsm.s, Dieldrin in the subsurface soils should be relatively inmaobile and should not affect

groundwater quality.

Benzo(a)anth_acene, b_lzo(a)pyrene, benzo_k)fluoranthene, benzo(b)fluor_uthene, and
indeno(1,2,3-c,d)pyrcne,a g_up of relatedhing_ham PAHs, have similarchemical and

physicid characteristics and tend. to ntigrate and behave sml_arly in the environment.
Generally, these compounds have low vapor pressures, are only marginally soluble in water,

and have a high af fLrthy for softs. These compounds have been detected at concenl_atior_ above
screening values for surface sotis at DDMT. They would be expected m migr at_ as adsorbed

componen_ of the soils and pnlentiafiy would be available m aquatic organisms in turbid
surface water or to bottom feeders in areas with contaminated sediments. That none of these

compo_LqdS were detected in spdime_ls indicates that this is not a major source of conlammant

tnlgTation for these compounds at this site. These compounds do not hioacccu_.,Inte
significantly because of their rapid metabolism and excreilon by most aquatic or gamsm_. The
downstream samples from the Screening Site 51 ditch and screening confluealce do not indicate

a presence of pAlls. This indicates that surface runoff is not a significant migr ailon pathway at
this site.

Based on the sampilng re_ts, there do not appear to be sign_icant risks associated with

Screening Site 51 and potential migration pathways do not require further evaluation ec<cept for

dieldrin and PAH compounds, which will be evaluated as a site-,vide issue.

3.4 Additional Data Needs

Presence of upsO:eam and downshxam sampling data adequately characterizes the nature of

this site; therefore, no additional data needs are identified for Screening Site 51, and No Further
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Action is proposed (BCT Meet_ags, 1997). There are no additional data needs unless addiUonal

data are 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 (I°RE) was performed m accordance with the Guidance an

Preliminary Risk Evaluations for tks Purpose of Reaching a Finding of Suitabiliflj to Lease {FOSL)

(EPA Region W, 1994). A d_scussion of the PRE methodoIogy ts provided as Appendix A to this
document.

4.2 Screening Site 51 Risk

Carcinogenic and noncarcinogen/c risks for Scree_g Site 51 are presented in Table 4-7 of the
draft PRE (USAESC, 1998). Detailed chemical-specific estimates are presented in Appendix A of
the PRE.

Based on industr/al worker exposme estimates, the sample-specific carcinogenic PRE risk ratio

was estimated to be a one-in-_-milllon risk level across the site for all samplgs. Re.sidential

exposure*based levels were slightly above one-hi-a-rid/lion risk levels in one of the samples
because of the pr_enee of arsenic at 201 rag/kg (as compared to a background level of 20
rag/kg.) Thus, there are no significant risks at Screening Site 51.

The nonco2clnog_alc FRE ratios were well below a value of 1.0 for industrial worker exposures.

A reside_Hnl exposure indicated the ratio at a vMue of 1.0, primarily from low-level n_ml_

No human health risks are expected from this-site.

5.0 Summary and Recommendations

5.1 Summary
There do not appear to be significant risks associated with Screening Site gl and No Further

Action is proposed. There are no additional data needs unless ad ditiozml data are needed to

support the risk evaluation for dieldrin.

Die] d _.n and bezmo(a)pyrene were found Lrlsurface soil at Screening Site 51. "These o_nstime_ts
exist sitewids at DDMT and will be addressed in an upcondng risk eva/uallor_ Metal values

found in surface soil and subsurface soil are similar to background values. Arsenic ft_m the site

will be compared with background using population comparison methods. Based on an

evaluation of the screening sites results, no f-_rther site-specific evaluation is needed at

Screening Site 51.
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5.2 Recommendations

No fur Lher field assessment LSproposed for Screening Site 51, unless additional daki are needed
for dieldrin and PAll risk evaluation. Additional risk evaluation/or arseni_ is necessary to

evaluate the slight elevation of arsenic concentrations relative to residential cribeda; however,

no further action or additional dala are anticipated for arsenic,
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Screening Site 52-Golf Course Pond Outlet Ditch

1.0 Introduction

The chart below presents the location and status Inthrraation for this screening site.

percel Building Number RI/FS_OU Site Number CERCLA=Status

3 SE Golf Coums 3 52 Screening

®

'RI/FS = RemedialInvestigalion/FeasibiliiyStudy
'CE_CLA = ComprehensiveEnvironmentalResponse,Compensatingarid LiabilityAct

Screening Site 52 is a 3-foot-wide concrete channel, approximately 700 feet long, that runs south

from the Golf Course Pond to the installation's boundary (Figure 2). It is normally dry,

receiving intermittent flow during periods of heavy precipitation.

2.0 Study Area Investigation

2,1 Previous Investigations
According te the Remedial fnvesiigat_o_s at DDMT, Final Report (Law Envizonmental, 1990), two

surface soft samples (SS12 and SS13) and four surface water samples (SW4. SWS, SW10, and

5Wll) were collected at Screening Site 52 in 1989. In addition, accor di_g to the Defense

Disln_buhon Depot Memphis, Tennessee Sediment Sampling Program; Sediment Sampling Analysis

R_ort (EDRW, Inc., 1996), one sediment sample (5D16} was collected in Screening Site 53

during the 1995 Sediment Sampling Program. Historical dam from Scze ening Site 51 are

summarmed below by media. COFC.s at historical sites are shown In Figure 2.

2.1.1 SurfaceSoil

Methylene chloride, acetone, mid toluene were the only VCCs detected In beth surface soil
samples..All of these dat_ except two (toluene =t 17 rag/kllin Sample SS12 and acetone at 38

mg/kg in Sample SS13) were either est_aated at a value less than the sample quantitafion limit
or the detected compound was found in the method blank. No SVOCs were detected at

concentrations greater than the sample quantitat_on limit_.

Historical use of organochlorine pesllddes dieldrin, DDE, and DDT were detected at
concentrations of 260, 870, and 2,000 rag/kg, respectively, In Sample SS12 and at concentzati_ns

of 830, 290, and 340, respectively, in Sample S_13. Several inorganic compounds common in soft

also were detected In Samples SS12 and _13. The eoncantrations of these compounds will be

compared, to established background concentrations and critical values in Section 3.1.

2.t .2 SurfaceWater

Acetone was detected in all of the surface water samples; however, none of the detected

concent_'atlo_ were greater than the sample quantitafion limit. Scverfil SVOC_ were detected in
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the surface water, but. as with the VOCs, no concentrations were detected at greater than the

sample quantitatlon Limit.

No pesticides were detected in surface water samples at Screening Site 52. Several inorganic

compounds cotmnon in soil also were detected in surface water. The concentxalions of these

compounds will be compared to estabgshed background concentrations and critical values in

Section 3.1.

2.1.3 Sediment

Methylene chloride was the only VOC detected in sediment at Screerang Site 52; however, the
datum was below the sample quanthation limit and has been qualifred as possibly being the

result of sample contamination at the laboratory. Several SVOCs also were detected in the

sedimemt sample, but no concentxatlons were detected at greater titan the sample quantitation
limit. Although several pesticide concentrations were estimated at leveLs below sample

quav.fitat_on limits, only DDD (present at 130 rag/2g) was detected at a qumxthiabIe
concentxation. Several inorganic compounds common in soil also we_ detected in sediment.
The cortcentxations cf these compounds will be compared to established background

coneen_at_ons and cxitic_l values in Section 3.1.

2.2 Screening Site Sampling Program

2.2.1 SamplingStrategy

The sampling strategy was developed to evaluate whether reloa_es have cccurred to surface
softs, subsurface soils, sediment, and s_rface water. Samples were apalyzed for SVCCs, VOCs,

pesticides, and metals. At least one sample from each media for each site was analyzed for

TCL/TAL conslit_ents in a_ordsnce with the Screening Sites Field Sampling Plan (CI-IZM HILL,

1995).

2.2.2 Sampling Procedures
Sections 2,2.2.1 through 2.2.2.3 describe the sampling procedures and laboratory analyses

performed for surface soils, subsudace soils, and surface water/sediment-

2,2,2,1 Surface Soil Sampling Procedures

With the approval of the TDEC and EPA, surface soft samples were collected at seven locations

(SSSZA, SS52B, SS52C, SS52D, 5S52E, SB52A, and SB52B) at this site (shown in Figure 2).
Locatiot_ of surface soil samples associated with borings are provided in Secl_on 2.2.2.2. The

samples were collected adjacent to and above the concrete liner. The sample locations span the

length of the ditch system. Stmlace Soft Sample _2A was tnlcen south of the southern end of

the golf course drainage ditch just outside of the fence. Sample SS52B was taken I foot west of

the western side of the golf cotLrse drainage ditch and 96 feet south of Kart Bridge. Sample
SS52C was taken I foot west of the western side of the golf course drainage altch, but 63 feet

north of the bridge. Sample SS52D was taken I foot east of the nor theastem end of the golf

course drainage ditch and 12 feet from the mouth of the ditch. Sample SS52E was taken 1 foot
east of the northeastern end of the golf course drainage ditch and 21 feet from the mouth of the

ditch.
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The soil was removed from the ground using a standard stitin]ess-steel hand auger. VOC

samples were immediately collected from the top six inches of soil before being mixed. A

?or tion of the VOC sample was pixeed into a sealable plastic bag and allowed to equilibrate.

The head space in the plastic bag was measured for VOCs using a handiheld PID, and the

results were used 'co evaluate which sample location was selected for Level 3 COPC or

TCL/TAL analyses. Stakuless-steel h-owels were used to h-a_sfer the soil into a s_,dess-steel

bowl for mixing. The soft was then placed into the appropriate sample jars.

2.2.2.2 $ubsurlaca Sail Sampling Plocedure$

With the approval of the TDEC and EPA, s_beurface sod samyles were collected firom two

hica'fions (SI}52A and SB52B) at this site. Samples at each location were collected at three

depths: zero to 2 feet, ¢ to 6 feet, and 8 to 10 feet. The samples were collected adjacent to the

concrete line_ Sample SB52A was located on the eastern side of the golf course drainage ditch

north of N Street, 47 feet north of the concrete headlwall located at the south end of the golf
course drainage ditch, and 3 feet east of the drati_ge di[_h. SB52B was located on the western

sidle of the golf course drainage ditch, 4 feet west and 11 feet south of the nor thwestern comer
of the north _d Eaadwa11.

Eamples were collected using a 2-inch-diameter, sOliuless-steel push sampler. VOC soft sm_ples

were collected directly from the continuous sampler using slalnlee, s-steel spoorLs. A portion of

the VOC sampIe was plaee, d into a sealable phs_c ball and allowed to equilibrate. The heacl

space in the plastic bag was measured for VOCs using a band.held PID, a_d the resul[_ were

used to evaluate which interval within each boring was selected for Level 3 COPC or TCL/TAL

analyses. The remaining sodl was placed into a stainless-steel bowl mixed, and then tTansfer_d

into the appropriate sample jars.

All sampling i_nis were decontarnthated before being used at each sample location according to
the procedures specified in the Generic Quality Assurance Project P/an (CH2M HILL, 1995) for the

RI/FS currenlly being conducted at DDMT.

2.2.2.3 Surface ware#sad[meat Sampling Prooedures

After a rainfall event of at least 0.2 inch following a 72-hour dry spell two stormwater samples

wea-e ¢ol]ec'ed at the locations showr_ in Figure 2. All sur fete water samples were collected

within four hours of the end of the raiofall evenL These samples were cullected with the

approval of the TDEC and EPA.

Surface water samples were collected from two ]_a_ons: SW52A and SW52B. SW52A w_s

¢osac_d from the southern end of the drainage ditch. SW52B was collected approximately 300

feet north of SW52A. Each sample was collected from the centez of the channel at mid_ellth.

Sadim_t samples were collected from two hicallons (SE52A and SE52B) in the same general

vicinity as the water samples. Sample SW52A was taken west of the intersection of 1st Street

and N Street, just south of the go hr course drainage ditch.

Sample SVv'52B was taken west of Building 188 and 1st Sh-eet, just east of the golf course

drainage ditch. The Geoprohe TM was used to peneS'ate the concrete lining and to sample the

soil just below the concrete llrdng. This method of sampling was performed to evaluate the soil

that had been exposed to nmoff before the construcllon of the concrete lining. The concrete .

Iininll was penetrated at the bottom of the ditch and near the centez.
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2.2.3AnalyticalProcedures
q_e samples were sent to CH2M HILL's Analytical Services in Montgomery. Alabama, for

analyses, Five surface soil, six subsurface soil, and two sediment samples were analyzed for

pesticides, PAHs, metals, and TCL/TAL. Two surface water samples were analyzed for

pesticides, PAILs, total metals, and soluble metals. Sc,alples received at the laboratory were

analyzed in accordance with the procedttres outlined in the Gener/c Quality Assuranc_ Project

Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at DDMT.

A COE split sample was collected at SE,52A. This one sediment sample was sent to the COE's

Atlanta, Georgia, laboratory for analysis of pesticides, PAl-ls, and metal_.

A DQE was performed to assess the effect of the overall analytical process on the ttsability el
the data CH2M HILL collected in 1997. The DQE established that the detection of acetone oaati

bis(2-ethyL_exyl)ph thalat e can be attributed to field s_mptin g and laboratory contitmination
rather than to environmental ccndition_ at the site. Also, low concentrations of dioxins and

fura_s can be attributed to backgromad or inslzoment noise and are not indicative of

environmen_l conditioals. With the exception of the q_nli Scatiox_-s 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

The following sections present the resalls of the Screening Sites Sampling Program for

Screenthg Site 52, Coil Coupe Pond Ouffall Ditch. Data are presented by media for s_r face soil,
subsurface soft, surface water, _d sedame_t. Data are compa_d with appropriate screening

mit_ria Lq five summary tables: Tabl_ 52-A, 52-B, 52_C, 52-D, and 52-E. Dam from the 1997
CH2M HILL investigation are presented along with historical data fl_m the Remedial

lnvesllgations at DDMT, Final Repari (Law Environmental, 1990). If a value from a sampling
lccation exceeds one of the compzu_on criteria, ll_t value and the comparison criterion are

showaa in bold on the summary tabIe,

COPCs are those parameters that exceed beth background values and the _g criteria.
Wb.ere concentrations exceed the selected background value, a comparison is made with the

observed range of background values as reviewed anti established by the aCT.

(3OI>Cs identified for Screening Site 52 include dieIdrha and benzo(a)pyreme, which have been

identified by the BCT as sitewlde COWs and will be evaluated on a sitewide basis. Arsenic,

chromium, and manganese exceed background _nd screening ccitwrla in surface softs.

3.t.t SurfaceSoil
Results of the sm'_aee sou analyses with values above detection limits are shown m Tables 52-A

and 52-8.
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3.1.1.1 BCT Screening Criteria

Table 52-A summarizes constituents for which the BCI" has selected a screening criteria.

Arsenic, be_zo(a)pyrene, chromium, and manganese were detected at concentrations exceeding
the BCT criteria.

Arsenic was found in _lnple SB52A at a concentration of 23,2 ms/ks, which is nearly identical
to the bacI_und value of 20 ms/ks. Axscrfic levels in Samples SS52D and SS52B were 31,2
and 45.1 ms/ks, respectively, which exceed the background value¸ The other six surface soil

samples were below the background level. Arsenic was found, in all 22 background samples
ranging in concentrations from 4,2 to 27.7 ms/ks, In the Remed_l hivestigabans at DDMT, Final

Report {Law Environmental, I990), a:senic w_ found in Samples $5-12 and _-13 at 33 and 22
mg/kg, respccUveIy. These results indicate that arsenic coneen_atJons at several ]ocatic,_s

sUghfly exceed the background range.

Benzo(a)pyrene was found in Sample SB528 at 0,26 ms/ks, which exceeds the BCT screening
value of 0.088 ms/ks. The Bcr selected the RBC for residential soil ingestion _s the screening
miteria, The background concentration of 0.96 ms/ks based on ber_zo(a)pyrene detections in 9
of 22 background samples at concentrations ranging from 0.044 to 0,96 ms/ks, Although

belize(a) pyrene exceeds the realden_d RBC, it is within the range of _ncmat_alions found in
the background samples. Benzo(a)pyrene, found sitewida at DDMT because of railroad
operatfon_, will be addressed in an upcoming _isk evalvatlo:_,

Chr ominn_ was found In nine surface soft samples at concen_ratdons ranging from 12,6 to 40,3
ms/kg. The highest ooncea_tcation, 40.3 rag/ks, sIighlly exceeds the BCT scrce.,xtng value of 39
ms/ks, which is based on the RBC for residential soil Inges_on. Most of the data are similar to

background values, and a slight exceedance of the residenfiai RSC is rot conaldexed to be a
significant risk to human health.

Manganese was found in Sample ,_32A at 1,860 ms/ks, which exceeds the Bc'r screening

value of 1,300 rag/kg. Iv[_,_z_ese w_s found in ali 22 backg_o_md s_mples at concent_atio_
ranging l_m 330 to 1,080 mS/ks,

3,1,1.2 Other Screening Cdteda

Table 52-B s_m_anzes of the remaining constituents compared with the sod ingestion

s_eening criteria for both tesidantm] and L_dush'ial exposu_ _s, TY_idrth is the only
remaining conslltuent that was fo_nll at ca_cent_t_ons exceeding the smeemng c_iterla.
Dieldrin was found at concentrations ranging from 0,0013 to 0,75 ms/ks, and 2 o_ 7 sample

concentrations exceeded the c<_eeinng criteria o_ 0.04 rag/ks (residential rBC for soft
Ingestion). The highest concent_atinn, 0.75 mg/k_ exceeds the red.trial RBC o_ 0.36 mg/k s,

Dieldrin, found sitewide at DDMT, will be addressed in an upcoming risk evaluation.

3.1.2 SubsurfaceSoils

Table 52_" summarizes subsurface sod sampling data Dieldrin,chromium, and lead were

found at concenlzations exceeding the background or groundwater protection criteria.

Dieldrin was found in Sample SB52B at a 4- to 6-foot depth at an estimated concentration of

0.0053 mg/kg. This is below the background concentration of 0.37 mg/kg, but exceeds the

groundwater protection criteria of 0004 rag/kg.
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Chromluan and lead were found in all four samples at concentrations that may rep_sent

naturally occurring soils. Chromium was found at concentrations ranging from 31 to

53.2 rag/kg. Only the highest detected value, 53.2 rag/kg in Sample SB52B at an 8- to 10-foot

depth, exceeded the glOtmdwater protection criteria of 38 mg/kg. Sample SBS1C from
Screening Site 51 also showed an increased chromium concent_allon at the 8- to 10-foot depth.

Therefore, the increased chromium concentration at Lhe 8- to 10-inot depth is believed to be due

to the naturally occurring variabil/ty of chromitrrn with changes in soil type.

Lead was found at eoncea_bralions ranging from 22.9 to 32.7 rag/kg in the [our subsurface

samples• Thxee of the values exceed the backg_und value of 24 rag/kg. These values, however,
are within the range of background sample results, which rartged from 1.7 to

291 mg/kg.

3.1.3 Surface Water

Table 52-D summarizes st_face water sampling data. Samples from the CI-i2M HILL scTeeding

sites investigation show that arsenic exceeds the sczeeding criteria.

Arsenic was found in Samples SWSgA mad SW52B at 0.0027 and 0.0041 rng/L, respectively,

whJclx exceeds Lhe ambient water quality ctiteHa for human health of 0.000D]0 mg/L. However,

the background value for arsenic is 0.018 rag/L, and the detected values do not exceed

background.

3.t.4 Sediment
Table 52oE summaries the sediment sampling data.Note thatsediment samples were taken

from below the cOncTete ditch liner by augering through the concrete to collect a sample of

underlying soiL The purpose of Lhis was to evaluate the potential effects of historical operations

at DDMT before the concrete Ening was installed.

Arsez_¢ was 1"oread at concent:rations sll_liar to Daek_ound values hizt exceeding the NOAA
sediment criteria. These concenkaliorLs are not considered to be si_fisant because the detected

concentzatioz_ were less than the background value.

Pesticides including DDD, DDE, and DDT were found at concenl_atioxts exceeding background
and NOAA sediment criteria. Pesticide concentzatlons for DDD and DDE for Sample SE,52A

were 0.077 mad 0.016 (esRmated) m_/kg, respectively. Cone_tz'atioz_s for _m_ple SE52B were

less than the background value. Background values for DDD and DDE Lrlsediment were 0.0061

and 0.0072mg/kg, respec vety

3.2 Vertical and Lateral Extent

Soil, sediment, and surface water samples were coEected from this dr air, age ditch. Sampling

lo_atlons were biased to detect any possible releases at die site. No organic chemical

contamination was observed in site samples except for the low levels of hlstoxacal routine

application p_slicides and naturally occurring metals. The observed metals-arsedic, chromium,

lead, and manganese-- are slightly above the background value but are sLmil_r to the
dist_bufion in beck_'ound concentrations. Also, no distx_bution t_ends or localized elevated
coneent_allons were observed. Thus vaciallon in these naturally occun_ng elements'

concentration may be attributed to die natural geological mineral vadablitiy in these media.



Based on the data collected so far, it appears that there are no COPCs that persist uniformly

across several media that are ath'thuted to Screening Site 52. Both sediment samples collected

from the drainage ditch had low levels of DDT and DDE. No dieldrin was observed in these

samples. These pesticides appear to be from historical facility maintenance appllcailo_, based
on low levels and no loc_li_ed e]e,vafiorts.

Dieldrin is found in surface soil, subsurface soil, sediment, and surface water mad will be

addressed on a faci_tywlde basis as pa:t of az_ upcoming risk evaluation.

Be_zo(a)pyrene was found in surface s_ll in Sample SB52B at 0.26 mg/kg, which exceeds the

screening criteria at this single locailo_a for Screening Site 52. Benzo(a)pyrene was detected at

concentrations upstream and d o',wt_ca m of Sa ra_,ls SI_2B at concen Ural:ions below the

screening criteria. Benzo(a)pyrene was not fotmti in surface water, sediment, or subsurface soils

at Screening Site 5Z Benzo(a)pyrene and other PAHs were found sitewide at DDMT and are

suspected to be because of railroad opeiailons; they will be addressed Lrt an upcoming r_sk
evaidaBon,

Arsenic levels in Samples SS52D and SS52B were 31.2 and 45.1 mg/kg, respectively, which

exceeds the background value. Arsenic was found in every surface sou sample and in the

backgrotmd samples. The maximum value detected from sampling ac_ss all sczeening sites on

the Main Installation was in Sample SC_52B at 45.1 mg/kg.

Arsenic values exceeding the backgroamd value of 20 mg/kg in surface soil may be due to the

natural variability of arsenic with changing soil Arsenic also is found in subsurface s_ils,

sedniaent, _md sv.rface water at concentrations below background levels.

Metals, including chromium and lead, found in subsurface soils at concentraBons that exceed

background are considered to be representative of the naturally occurring variability of metals
with changing soil type. Elevated metals canomal_ailons were not found in _urface sod samples,

_nd the higher concerttxafions found at the 8_ to 10-foot depth at Screening Sites 51 and 52 may

be due to changes in soil types that occur with depth.

3.3 PotentialMigrationPathways
Potlmilal ral_ =Lion pathways applicable at Screening Site 52 include surface soil_'m_'po_.by
wind-b fown dust and surface water rtmoff and sediment la-anspor t d_ rainfall events.

MJgraliort to groundwater is not considered a pathway of interest because the detected COPCs
are not very soluble or mobile and groxxndwater at the site is very deep (greate_ than 40 feet).

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

levels. Arse_c's mobility and inaldty are iled to it_ complex geoc_e_tzy and its abJ_.tT to
rcad_.y fom_ _ohible compIex_./'._s, enic 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 oxidaBon states; these conl_ol its solubility. It readily

tzanspor ts Lhrough aquatic envi_nmenis as a dissolved salt or as a complex with an organic

compound.

Dieldrin exists at DDMT in surface and subsurface s_ils. Because this compound is only

minutely soluble m waler, its most likely migrallon pathway at this site is via erosion as

suspended soft particles in the surface water, where it potentially would be available to aquatic

®
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organisms. Dieldrin in the subsurface soils should be reLaUvaly immobile and should not affect

groundwater quality. It can bind to organlc carbon content of the sedime_ t and has a tendency
_o accumulate over linxe. However, since the ditch has only interrmRent flow, accurixula tion

does not appear to be occurring, from Lack of higher sediment concentrations.

Benzo(a)anthracene, benzo(a) pyrene, beazo(k)fluoranthene, benzo(b)fluoranthene, and

ind one (1,2,3-c,d) pyr erie, a group of reLated long-cttain PAils, have similar chemical and

physical characteristics, and tend to migrate and behave similarly m the enviroru_enL
Generally, these compounds have low vapor pressures, are only marginally soluble in water,

mtd have a high affinity for soils. These compounds have been detected at concen_adons above

screening values for surface soils at DDMT. They would be expected to migrate as adsorbed

components of the soils and potentially would he available to aquatic organisms in turbid
surface wliter or to bottom feeders in areas with eontmaxinated sedimentS. That none of these

compounds was detected in Setimien L_ indicates this is not a n_aj or source of contaminant

migration for these compounds at this site• These compounds do not bioa_mmuLate

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

Dieldsin and pAH compounds will be evaluated _ a sitewlde issue in an upcoming risk

evaluation.

3.4 Additional Data Needs

Potential risks associated with metals found at low concen_allopz-including arsenic,

chrotmum, a_d mangane_e-reqmxe further compartson of the background population w_th the
data collected from Screening Sites 51 and 52. Available data are considered sufficient to

perform this analysis, and no additional data collection is requised.

There are no additional dal_ needs unless additional data _u_ needed to supporL the risk

evaluation for dieldrin or PAF[ compounds.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology
The PRE was performed in accordance with the Guidance on preliminary Risk gvalvaffonsfor the

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

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

4.2 Screening Site 52 Risk
Carcinogenic and noncarcinogenic risks for Screening Site 52 are presented in Table 4-8 of the

draft PRE (USAESC, 1998). Detailed chemical-specific estimates are presented in Appendix A of

the PRE.

The PRE risk ratio esKnmtes indicate that industzial worker-based risk estinmtes are above one-

in-a mithon risk levels, due to the presence of arse_¢, dieldrin, and DD2/DDT. The ]dgbest •
risk is assixfiated with arsenic, winch is detected at two flaxes the background level. Dieldrin •

also presents a risk ratio s lightly above a level of one-in-a-minion.
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The systerinc toxlcity-based PRE ratios exceeded a value of 1.0 because of the presence of

manganese and chromium, Ftffther assessment is recommended int Screening $iLe 52.

5.0 Summary and Recommendations

5.1Summary
Arsenic, benzo(a)pyrene, chromium, and manganese were detected at concent_atthns exceeding

the BCT criteria, Metal_ [ott_d at low concentratlol_, including arsez_ic, chromimn, and

manganese, require further comparison of the background population with the data collected

from Screening Sites 5] and 52.

Dieldrin and bex_o(a)pyrene were found in Slit face soil at Screening Site 52. These constit_lez_ts
exist sitewlde at DDivlT and w_ be addressed in an upcoming risk evaluation.

Based on an evaluation of the ScreenSng Sites Sampting Program results, adc[ilSona I analysis is

needed to compare the population of beckgro_nd data with results kom Scz_ening Sites 51 and
52. If the population of data from these two sites is shown to be similar to background, no

further action wtil be necess_ for the site.

5.2 Recommendations

Background data population needs to be compared with data collecteil from Screening Sites 51

and 52 to see ff the data sets are similar (within acceptable corffidence limiss) for arsenic,

chromium, and manganese in surface soil. If the data sets are not szmiIar, further evaluation

will t_ zteedeil to evaluate the z'_sksassociated with arsenic and manganese in surface soils,

®
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Screening Site 6g-Flamethrower Liquid Fuel Application

1.0 Introduction

The chart below presents the location and status izfformatien for this screening site.

Parcel Building Number RI/FS_OU Site Number CERCLAJSlatus

3 NE GolfCoumeArea 3 69 Screening

'RI/FS = Remedial Investigation/FeesibilityStu_ly
=CERCLA= Comprehensive Env[ronmenlalResponse, Compensating and LiabilityAct

Like other tables, Screening Site 69 primarily was used to test flamethrower fuels.
Flamethrowers were tested using diesel fuel• Fire fighting teckniq_tes also were practiced at this

site after s_zfface ignition of the fuel, The site currently is used as a goff course (Figure 3), It is

located on the eastern side of the installation, approxmlately 100 feet east of I2&e Dardeison.

The sample locations were selected based orl past knowledge of the locations where flame

throwing activities were conducted.

2.0 Study Area Investigation

2.1 Previous Investigations

No historical samphng data e#.st specifically for this site.

2.2 Screening Site Sampling Program

2.2.t Sampling Strategy

The sampling strategy was developed to evalua_ whether releases have occurced to surface
softs and s_bmtrface soils. Two biased soil borings were used to evaluate whether COPCs exist

at this site. Samples were coilected at the sut face (zero to 1 foot) a_d at approxinmtely 5-foot
and 10-foot depths. Four additional surface soft samples were collected. A boring depth of 10
feet was selected because the site was used for the surface ignition of diesel fuel, and sur face

_mtl shallow soil contamination is probable.

Ten samples (two borings with three samples per boring and four surface soft samples) were

collected oz_d analyzed for PAIl compounds. At least one sample from each media was

analyzed for TCL/TAL constituents in accordance with the Screening Sties Field Sampling Plan

(Ct -L?_ HILL, 1995).

2.2.2 Sampling Procedures

Sections 2.2.2_1 and 2.2.2.2 describe the sampling procedures and laboratory analyses

performed far surface soils and subsatr face soils.
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2.2.2.1 Sudace Soil Sampling Procedures

With the approval of the "[DEC and EPA, smface soft samples ($569A. 5569B, $569C, $569D,
SB69A, and SB69B) were collected from six locations at th_ site (shown in Figure 3). The

locations of the surface soils samples associated with the borings aie described in Section
2.2.2.2.

Sample SS69U was taken southwest of Building 271 just 30 feet south of K Stxeet and 45 feet

southeast of the pine t_ees. SS69D also was taken southwest of Building 271 but

66 feet south of K Street and 72 feet southeast of the pine txees..S0anple 5S69A was taken west of

Building 271 and 81 feet south of the golf ball screen. Sample SS69C w&s taken west of Building
271 and 36 feet smzth of I fitxeet Cafe.

The soft was removed from the ground using a standard stainless_steel hand auger. Part of the

soil sample was placed into a sealable plastic bag and allowed to equilibrate. The head space in

the plastic bag was measured for VOCs using a hand-held PID, and the results were used to

evaluate which sample location was selected for Level 3 TCL/TAL analyses. Smi_iess-steel

trowels were used to transfer the soft into a stainless-steel bowl for mixing. The soil was then

placed into the appropriate sample iars. All smnpting tools weze decon_amlnated before being

used at each sample location according to the procedures specified in the Generic Quality

Assuranm Project Plan (CH2M HILL, 1995) for the RI/FS currenUy being conducted at DDMT.

2.2.2.2 Subsurface S0il Samp[Ing Procedures

With the approval of the TDEC and EPA, subsurface soil samples were coUected at two

locailot_s (SB69A mad 5B69B) at this site. Each smmple was collected at three depths: 0 to I foot,

4 to 6 feet, and 8 to 1O feet_ Boring SB69A was located south of K StTeet just 69 feet south of the

golf fence_ The sample was taken between the second and third poles on the golf fence smrilng

from the east end. Boring SB69B was located southeast of the golf fetlce just 50 feet south of the

thkd tTee, directly east of the fence line.

Samples were collected t_ing a 2dnchMlameter, stathless-_teel p_h sampler. Part of the soil

sample was placed into a sealable plastic bag and allowed to equilibrate. The head space in the
pLs_tic bag w_ meam_ ed for vOCs using a hand-held PID. The remaining soil was placed into

a stainless-steel BowL mixed, mad then transferred into the appropriate sample jozs.

All sampling tools were decontaminated before being u._ed at each sample location according to

the procedures outlined in the Gener/c Quality Assurance Project Plsn (CH2M I-ULL 1995),

2,2,3 AnalyticalProcedures
. , _ • inFour surface and six subsurface soil s_mples were se_t o CH2M PULL s Analytzcal Services

Montgomery, A]aban_ for ]PAIl and TCL/TAL analyses. Samples recPJved at the laboratory
were analyzed in acco,,_nce with the proceduxes outlined in the C.ene_c Quality Assurance

Praject Plan ((_[2M HILL, 1995), "

COE split samples were collected at SS69B and $569C. These two s_zrface soft samples were sent

to the COEls Atl_nte, Georgia Iaberatory for analysis of PAHs.

A DQE was performed to assess the effect of the overaU analyilcaI process on the usability ef

the data CH2M HILL collected in 1997. The DQE established that the detection of acetone and

bls(2-ethythexyl) phthalate can be attributed to field sampling and labom_ry contmnin_ilon

®
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Site 69, Flame-Thrower Liquid Fuel AppUcation
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rather than to envisormmntal conditions at the site. Also, low concentrations of dio alns and

fur_alns can be attributed to background or instalment noise and are not indicative of

environmental conditions. With die exception of the quailfications listed above, the DQE

concluded that data can be used in the project decisinn-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

The following secilons present the rest_ts of the screening sites investigation for Screening Site

69. Data are presented by media for surface soil and subsurface soll and compared with the

appropriate _cr eeaing criteria in three summary tables: Tables 69-A, 69-B, and 694:=. Data from

the 1997 CH2M HILL invesilg_ilon axe presented along with historical data from the Remedial

Investigations at DDMT, Final Re_ort (Law Envisonmental, 1990). U a value from a sampling
location exceeds one of the comparison criteria, that vaiue and the comparison criterion are

shown in bold on the summary t_bla,

COPCs are those parameters that _xceed both background values and the screening criteria.
Whe_ concen_atinns exceed the selected background value, a comparison is made with the

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

There a_e no COPCs identified for Screerdng Site 69 with the exception of dieldrin and

benzo(a)pyrene which have been detected at concentxations similar to those found elsewhere at
DDMT. These COFCs have been identified by the BCTi7as sitewide COPCs and wiil be
evaluated on a sitewide basis.

3.1.t Surface Soil

Results of the surface soll ar_yses with values above detection ILmba are shown in Tables 69-A
and 69-B.

3.1,1,1 BCT Screening Cdteda

Table 69-A summarizes cons tituenls for which the Bcr has selected a screening criteria.

BeJmo(a)p_ene was found in Sample SB69B at 0.12 rag/kg, which m<cceds the BCT screenmg
value of 0,088 mg/kg, The IKTf selected the RBC for residential soil ingestion as the screening

criteria; however, this is below a background value of 0.96 rag/kg. The bachgrotmd

concentration is based on benzo(a)pyrene detections in 9 of 22 background samptes at

concealisations ranging from 0.044 to 0.96 rag/kg, Although benzo(a) pyrene exceeds the

re_iden_d RBC. iris within the range of concentxations found in the background samples.

Benzo(a)pyrene is found sitewide at DDMT au_d is thought to ba from railroad operailons; ti

will be addressed in an upcoming risk evaluation. There do not appear to be PAHs associated

with site operations from lack of localized elevations.

3.1.1.2 Other Screening Criteda

Table 69-B _arizes the remalrdng constituents compared with the soil ingestion screening

criteria for bath residen _al and indiast_ial exposure scenarios. Dieldrin is the only r e malulng

constituent that was inLmil at concentrations exceecLing die sc_eerLLngcriteria. Dieldrin was

._J_JA_/I 37449p_,_P pARCEL LE_ER REF(_PARC_L3 0(73 29



found at a concentration of 0.042 rag/kg, which exceeds the residential RBC for soft ingestion

but is below the background value of 0.086 mg/kg.

3.1.2 SubsurfaceSoils

Table 69-C summarizes su_fa_ sod sampling data, PAH compounds were found at

concenlxations below the screening criteria in subeur face softs.

3.2 Vertical and Lateral Extent

Because the Screening Site Sampling Program was designed only m show the presence or

absence of contamination, a complete chazaclorization of vertical and Ialeral extent could not be

conducted. Based on the limited data collected so far, there _e no COPCs at Screening Site 69.

Many of the conslltuenls that were found are at concentrations similar to background levels

and below screening criteria.

Dieldrin rand bemzo(a)pyrene a_ found in surface soll and will be addressed on a ledti L3rwide

basis as part of an upcoming risk evaluation.

3.3 Migration Pathways
There are no COPCs at ScTeening Site 69 except for dieldrin and bet=o(a)pyrene, which were
detected elsewhere DDTM and will be addsessed on a sitewide basis. Therefore, there is no

need to further evaluate potential migration pathways at this site. The following is a general

discussion of physical properties and migration characteristics for PAH compounds and
dieldrin.

B_tZO (a)anthracene, bextzo(a)pyrene, benzo(k)fluoranthene, benzoCo) fluor anthene, mid

mdeno (1,2,3-c, ft )pTr e_e, a group of related long-chain p_drls, have similar cheznleal and
physical characterlsti_ mad tend to m_ate and behave similarly in the environment.

Gmlereliy, these compoui_s have low vapor p,_s_r es, are only marginally soluble in water,
and have a high affinity for soils. These compounds have been detected at cor*cenlrations above

sm'eenthg values for surface sods at DDMT. They would be _xpected to migrate as adsorbed

components of the soils and potepHnlly would be available to aquatic organtsms in turbid
sttrface water or to bottom feeders in areas with conbamina ted s_;m_nts. That none of th_se

compounds was detected in seflimen_s indicates that this is not a major source of con_nt

migration for these compounds at this site. These compomlds do not bioaccumulate

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

Dieldrin exists at DDMT in surface and subsurface soils. Because this compound is only

minutely soluble in water, the most likely potential migration pathway of dieldrin at this site is

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

available to aquatic Organ_n'_. Dieldrin in the subsurface sods should be relatively immobile

and should not affect groundwater qnality.

®
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3.4 Additional Data Needs

"There do not appear to be significant risks assOCiated with Screening Site 69 and No Further

Action is proposed, qfhere are no additional data needs unless additional data are needed to

support die risk evaluation for dielch-in or PAH compounds.

4.0 Interpretation of Screening Criteria Comparisons

Because of the absence of any contaminant levels above backgrotmd, no risks or systemic

toxicity ratios were estimated (USAESC, 1998). Therefore, No Further Action is recommended
at this site,

5.0 Summaryand Recommendations

5.1 Summary

There do not appear to be significant tasks associated with Screening Site 69 and No Further

Action is proposed. There are no additional data needs unless additional data ave needed to

support the risk evaluation for dieldrm and berazo(a)pyrene.

Dieldrin and ber_o(a)pyrene were found ha sur face sod at Screening Site 69. These consdruezxt_
exist sitewide at DDMT and will be addressed th an upcoming risk evaluation. Based on an

evaluation of the Screening Sites Sampling Program restdis, no further evaluation is needed at

Screening Site 69.

5.2 Recommendations

No further assessment isproposed for Screening Site 69.
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Screening Sites Sampling Program
Defense Distribution Depot Memphis, Tennessee

Fa_cel 4 is a 3,001-equate-foot (ft 2) parcel in the southeastern/eastern comer of the Main

fisiullation in Operable Unit (OU)-3 (shewn in Figure I). Parcel 4 consists of

Buildings 251, 252, 253, 254, 256, 257, 260, 261, 263, 265, 270_ 271, and 273.

The screening sites in this document have been identified by the Defense Distribution Depot

Memphis, Tennessee (DDMT) through a review of existing documents, interviews with fadiny

personnel, and knowledga of the facility's operal/ons. S_-aening sites a_e locations at DDMT

where there is a potent/a[ flr ma tezials to have been released to the environment from past

opeml/ons. Screening sites in Parcel 4 include the fillowing:

• Screening Site 66 - Peh_isum, Oil, and Lubricm_is (FOL) Budding 253

• Sareening Site 67 -insta]]ailon Gas Station, Building 257

• Screening Site 68 - FOL Building 263

Sites wheze there is a confirmed presence of contaminants from past operations are addressed

in the Remedial Invesilgal/on Sampling Program. Other ladlities have been addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Result_ of these programs are

addressed in separate reports.

The purpose of the Screening Sites Sampling program is to identify whether past activit/es at
each site have resulted in releases from the site that wou/dl require further investiEatio*_. The

intent is not to hdly delineate the nature and extent of soil or groundwatez ¢onmminatfin

attributable to Fast operations, but to conduct tedmlcally based screening analyses sufficient to

id_*tify the likelihood of contamination,

The puzpese of this letter report is in evaluate the results of the Screening Sites Sampling

Program and the sampling hem previous investi6atfir=s and in m_commend No Further Action

or further investigstion at screening sites in this parcel. The _emainde_ of this report presemts

the results of past investigations; Screening Sites Sampling Pin.am strategy, p_oeedu_es, and

results; and recommendations for each site.

Surface soils, subsurface soils, surface water, and sedimein_ were investigated a_ part of the

Soreenmg Sites Sampling Program. Surface soil samples (any sample whose lowest depth is 2

feet or less) were taJ_en both as independent samples and as the upper interval of a soft hazing

profile. Thus, surface soft samples taken as part of a soft burtng may have an r'SB" desiEz_atinn

and initially are diso_sed under Subsmqaee Soil Sampling Procedure (Section 2.2.2,2).
However, the results hem that upper interval are presented in the surface soil tables and

discussions in Section 3.0
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Screening Site 66-Petroleum, Oil, and Lubricants (POL) Building
253

1.0 Introduction

The chart below present_ the location and status in/orn_ation for this screening site,

Parcel Building Number RI/FS q OU Site Number CERCLA' Status

4 253 3 86 Screening

=Remedial tnvestigslon/Fe asibilily Study
'CERCLA = Corn p_;_ ensive Environmantal Response, Compensation, arid LiaDItityACL

This building, measuring approximately 50 by 125 feet, is located in the famhty engineering

maintenance yard. OperatioLx_ at Butidmg 253 (Figure 1) comisted mainly of motor pool

services {minor maintenance, oil changes, steam de aning, cold-solvent degreasing, wasinng,

and lubrication). Additionally, a 5,0CO-gallon underground storage tank (UST) containing No 4
fuel oil was lccated at this site.

2.0 Study Area Investigation

2,1 Previous Investigations

No previous investigationshave been performed at this site.

2.2 Screening Site Sampling Program

2.2.1 SamplingStrategy
The sampling stzategy was developed to evaluate whether releases have occurred to s_rface

soils and subsurface soils. Three biased soft borings were used to evaluate whether potenffal

contaminants existatthe site.Samples were collectedatdepths ofzcro to12 inchesand at

appro:<imateJy 5-foot. 10-foot, 2(_foot, and 40-foot depths. A boring depth of 40 feet was
selected because of releases that may have c_urred from the UST located at the site. Extensive

su_ace soil sampling was not conducted because the area mostly is covered by asphalt

p ave]trent_

At lea.st one sample for each media was analyzed for target compotmd list/b&rget ar_lyte List
(TCL/TAL) oonstitue-,tts Lqaccordance with the gc_ening Sites F_td Scrapling Pisn {CH2M
HILL, 1995). S_rface sell sample S£66A and subsu_ace soil sample Sll66A (3- to _foet depth)

were analyzed for TCL/TAL parameters at Screening Site 66. The following sections present

the sampling proceduze_ and laboratory analyses performed for surface and subsurface soils,
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2.2.2 SamplingProcedures
Sections 2.2.2.1 and 2.2.2.2 describe the sampling procedures and laboratory analyses

performed for surface soft and subsurface soil.

2,2.2.1 Surface Soil Sampling Procedures

Sampfe SS66A originally was located at a drainage outfall in the al_a north of BniIdmg 253

(CH2M HILL, 1995). Based on a visual inspection, no drainage ouffeLl was located. To attain a

sample representative of the motor pool activities, Sample SS66A was collected in the nearest
stormwater drain northwest of Building 253 {shown in Figure 1). The sample was collected

directly from the drain into the appropriate sample iars.

2.2-2.2 Subsurface Soil Sampling Procedures

WiLh the approval of the Tez_ne_see Depart_lent of Environment and Coz'_ervation (TDEC) and
th.e United States Environmentn] Protection Agency (EPA), two background samples from

Sample SB66D were collected at two depths below the asphalt surrounding the site: zero to 1

foot and 5 feet Sample SB66D was oaken 120 feet east of the eastern side of Building 253 and 35

feet south of the southern side of Building 252.

additional soll borings (SB66A, SB66B, and SB66Q had subsurface soil samples collerted

to evaluate pote_lial contamination at the site. These samples were coaeeted at depths of zero
to I foot. 3 to 5 feet, and 8 to 10 feet. The following detailq the sample locations:

• Sampfe SB66A was located 55 feet south of the west-most northwestern comer of anilding
253 and 10 feet west of the second door Iozated on the west side of Building 253.

• Sample SB66B was focabed 8 foet east of the exteniled northeastern side of Bui[thng 253 and

6 feet north of the nor them side of Building 253 that is not extended.

• Sample $B66C was take_ III _¢eet east of the eastern side of Building 253 sta_Ung at the third
door from the north.

These samples were collected using a 2-iz_h_:i_meb_r, stainless-steeJ push e,ampler. Samples
weze co_ed at intervals of 18 to 20 feet and g8 to 40 feet using a 1-inch_li_rqe_r, stainlass-

push sampler. Volatile organ_ compound (VOC) soil samples were colfec_d directly from

the continuous sampler using siainless-s reel spoons. Part of the VOC sampfe was placed into a

so*hhfe plastic bag and allowed to equilibrate. "[he head space in the plastic bag was measured

tot VOCs using a hand-held pho_oioniza tion detector (PID), and the resul_ were used to

determine which interval within each bering was selected for Level 3 con_unmant of potential

concern (COPC} or TCL/TAL analyses. The remaining soft was placed into a stainless-steel

bowl, mixed, and then I_ansferred into the appropriate sampte jars."

All sampling tools were decontaminated before being used at each sample lccatio_

Decop_amlaxallon procedures were followed according to the Generic Quality Assurance Project

P/an (CH2M HILL, 1995) for the K[/FS currently being conducted at DDMT.

2.2.3 Analytical Procedures

One surlace and 19 subsurface soft samples were sent to CH2M HILL's Analytical Services in.
Montgome_, Alabama for VOC, sernivola01e organic compound (SVOq, and TCL/TAL
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analyses. Samples recewed at the laboratory were analyzed in accordance with the procedures

outlined in the Generic Quality Assummz 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 CH2M HILL collected in 199Z The DQE established that the

detection of acetone and bis(2-ethythexyl) phthala te can be attributed to field sampling mad

laboralozy co n_mtinalion rather than to environmental conditions at the site. Also, low

concentrations of dloxins and rattans can be attributed to background or mstrtament noisa and

are not indicative of environmental conditions¸ With the exception of the quatifications listed

above, the DQE concluded that the data can be used in the project decision-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

The folll_wing sections present results of the Screening Sites Sampling Program for Screerdng

Site 66. The data are presented by media by comparing with the apprepriate screening criteria

in three summary rabies: Tables 66-A, 66-B, and 66,.(2. Data from the 1997 CH2M HILL

investigation are p_esented along with historical data from the Remedml loVeSb_aiions at DDA_,

Final Report (Law Environment;a], ]990). If a value from a sampling ]ocalion exceeds one of the

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

COPCs are those parameters that exceed both background values and the screening criteria
Where concentrations exceed the selected background value, a compar_on is made with the

obaerved range of background valu_ as reviewed and estabiL_tied by the BRAC Cleanup Team

There o_e no COPC* identified for Screening Site 66 with the exception of polycyclic aromatic

hydrocarbon (PAH) compounds in surface soft. The PAi-ls have been identified by the BCT as
sitewide COPC_ and witi be evaluated on a sitewide basis.

3.1.1 Sufftice$oil

Results of the surbace soil analyses with values above detection limits are shown in Tables 66-A
and 66-B.

3.1.1.1 BCT Screening Cdterla

Table 66-A summarizes copslituc_ts for which the BCT has selected a screening criteria. PAH

compounds including ber_zo(a)anth_a_ne, benzo(a)py_ne, bez_o(b)perylene, and
indeno (1,2.3-c,d}py rene exceed both background and the BCT s_eemng cr tigris (residential

risk-based concentration [RBC I for soft ingestion) at one location, Sample SB66A. PAH

compounds are found sitewide at DDMT in m_t part due to raiLroad operations.

3.1.1.2 Other Screening Cdteda

Table 66-B compares the remaining constituents with the soft ingestion screening criteria for •
both residential and industrlal exposure scenarios. Thee are no constibm_ts that exceed

background or screening criteria.
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3,1.2 Subsurface Soils

Table 66C summarizes subsurface soft sampling data. There are no constituents that exceed

background and screening criteria. Lead was found at 10.5 milligrams per kilogram (mg/kg),

which exceeds the groundwater protection criteria but is below the background value of 24

mg/kg.

3.2 Vertical and Lateral Extent

Tkree sod borings were sampled around Building 253 at biased locations with either physical

staining or near main site operations, intending to detect any possible site contamination.

Further sampling was not to occur if these worst case representative samples are fxee of site-
related contamination. Of the three samples collected from north, ease and west side of the

Building 253, only one sample had PAHs. Based in the limited data collected so far, there are no
site-epecifi_ COFCs at Screening Site 66. Many of the other constituents that were found are at

concentTations similar to background levels and below screening criteria.

PAH compounds are found in surface soil and wiIl be addressed on a facillty*vide basis as part

oi' an upcoming risk evaluation.

3.3 Potential Migration Pathways

There are no significant migratlon pathways of concern for th_ site, due m Iack of si_-epeciflc
contarcd_ation.

3.4 Additional Data Needs

There are no additional data needs unless addi'dorud data are needed to s_pport the risk

evaluation for PAI-[compounds.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology
The ]:_re]JmJ_y Risk EvaJuation (PRE) was performed in accordance with the Guid_¢ on

Preliminary Risk Evaluations for ti_ Purpose of l_a,'hing a Finding of Suitability to Lease (FOSL)

(EPA Region IV, 1994). A disct_sion of the PRE mefftodology is provided as Appendix A to this
document.

4.2 Screening Site 66 Risk

Carcinogenic risks for Screening Site 66 are presented in Table 4-10 of the draft pRE (USAESC,

1998). Detailed chemical-specific estimates are presented in Appendix A of the PRE.

Cazcinogemc risk ratios from individual chendr_ds v.dthin Sample 5566A are below a value o(
one-in-a-rnitiion for an industrial worker. However, the total risk from all of the chemicals

_A'Pl t37_ _$P pARC_ LE_IER RFJ_RT_ARCEL4.[_C Z
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(mostly PAHs) is slightly above a one-Ln-a-milli_n risk level for both a resident and an
industrial worker.

The noncarcinogenic (systemic) toxicity ratio is below a value of 1.0

The only COPCs are PAHs in one of the surface sods saraples. There are no systemic toxicity
concerns at this site. Therefore, No Further Action is recommJ_nded at this site.

5.0 Summary and Recommendations

5.1 Summary
There do not appear to be significant risks associated with Screening Site 66, and No Further

Action is proposed. There are no additional data needs unless additional dam are needed to

support the risk evaluation for PAHs.

PAHs were found in surface soft at Screezfing Sate 66. These co_sthuent_ exist sitewlde at

DDMT and. win be addressed in an upcon_g risk evaluation, Based on an evaluation of the
screening sites resu I1_, no further evalu.ation is needetl at Scceening Site 66

5.2 Recommendations

No ftLrther assessme_t is proposed for Screening Site 66.
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Screening Site 67-1nstallati0n Gas Station, Building257

1.0 Introduction

The chart below pre_ents the location and status information for thla screening site.

Parcel Building Number R t,'FS' OU Site Number CERCLA j Status

4 _57 3 • 67 Scroonir=g

_RI/FS - Remedial Investigation/Feasibility Study

=CERCI_ - Comprehensive Environmsntal Aesponso, Compensation and LiebLIti7 Act

Since 1942, fuel dispensing and storage have beml ongoing at Screening Site 67. The original
steel USTs were removed in 1984 (two tanks) and in 1989 (one tank) and were replaced with

fibezgla_ s tanks in 1985. All tar_ stored gasoline (leaded and tmleaded).

Building 257 is east of Building 359 at the intersection of G and 2nd St_et_ (Figure 2).

2.0 Study Area Investigation

2.1 PreviousInvestigations

According to the Remedial invcshgation at DDMT, Final Report (Law F.nvironment_, 199(1), one

surface soil sample ($525) taken west of Building 257 indicated the presence of PAHs, dieldrin,

and metals (see Table B-7 and Figu=-e 1-17 in the Screening Sites Field Sampling Plan, CH2M

HILL, September 1995}.

These _mpla locaEons were chosen based on previous sampling resul_ and fuel dispensing
activilies conducted at vehicle fueling areas and UST filling areas within the site.

2.2 ScreeningSite Sampling Program

2.2.1 SamplingStrategy
The sampilnll strategy was developed to evaluate whether releases have occttrred to surface

soils and subsurface soils. Two biased soil borings were used to evaluate whether potenhal

contaminants exlat at the site. Samples were collected at the surface (zero to 12 inches) and at 5-

foot, 10-foot, 20-fcot, and 40-foot depths {approximate). Two additional sur face soil samples

were collected; their locations were chosen based on fuel-dispensmll acilviiles conducted at the

site {i.e., vehicle fueling areas, UST tillinll areas, mad the Fast sample location that revealed the

presence of contamination). A boring depth of 411feet was se]ected because of pOSSible releases
from LISTs present at the sit_.

Twelve samples (two borings, with five samples per boring and two mJrface soft samples} were

collected and analyzed for PAH compounds. At least one sample for each media (Sample SS67B

and Sll67A at the 5- to 10=foot depth) was analyzed fo£ TCL/TAL ¢onstit_efus in accordance "

with the Scr_ning Sites Field Sampling Plan (CH2M HILL 1995).

SANN_/13T449/SSSP pARCELt_ i I=R _,_CEL4_ 9



2.2.2 Sampling Procedures

Secbons 2.ZZ1 and 2.2.2,2 describe 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 TDEC and the EPA, two surface soft s_mples (SS67A and SS67B) were

collected at this site (shown in Figure 2) Samples SS67A and SS67B were taken east of Building

359 Sample Efi67A was taken 5 feet west of the aboveg_ound storage rank (AS'T) dike and 12

feet south of the nearby curb. Sample SS67B was taken west of the drain located west of the
A_]ls.

The soil was removed from the ga_und using a standard stainless-steel hand auger. VOC

samples were immediately collected from the top so<inches of soil before being mixed, Part of

the VOC sample was placed into a sealable plastic bag and allowed to equilibrate. The head

space in the plastic bag was measured for VOCs using a band held PIE), and the results were
used to determine which sample location was selected for Level 3 COPCs or TCL/TAL

analyses. Stainless-steel trowels wet_ used to txansfer the soil into a stainless-steel bowl for

mlxmg, The soil was then placed into the appropriate sample jars, AII sampilng tools were
decontaminated before being used at each sample location according to the procedures

specified in the Generic Quality Assurance Project Plan (CH2M HILL, 1995), for the RI/PS

curpenfly being conducted at DDMT.

2.2.2.2 Subsurface Soil Samptlng Procedures

With the approval of the TDEC and the EPA, two subsuxf_ce samples were collected (SB67A

and SB67B). At both locations, samples were collected at three depths: zero to I foot, 3 to S feet.
mad 8 to 10 feet. The following describes the Iccalio_ of both samples:

• Sample SB67A was located in a grassy area southwest of Building 252 and 11 feet dkectly
south of two oil tanks. The sample was taken 12 feet west of the eastern end of the oll tank
containment and 22 feet east from the western end of the oil WaLkcontainment.

• Sample SB67B was located between the Station Building and the t_mch uninading island.

The sample was taken I5 feet west and 4 feet south of the southeastern corne¢ of the tzuch

unloading island and 15 feet north of the Station Build thg.

The samples were taken using a 2-inchMiameter, stainless-steel push sampler. S_mples were
collected at intervals of 18 to 20 feet a_d 38 to 40 feet using a 1-inch-diame tar, stainless-steel

push sampler. VOC soil samples were collected directly from the continuous sample_ t_ing
smirdess-steel spoot_s. Part of the VOC sample was phaced into a sea]able plastic beg and

allowed to eq_ilthrate, The head space in the plastic bag was meastLred for VOCs using a hand-
held PIE), and the rebaillS were used to determine which interval within each bering was

selected for Level 3 COPCs or TCL/TAL analyses. The remaining soil was placed into a

stainless-steel bowl, mixed, and then tTans forced into the appropriate sample jars.

sampling tools were decontaminated before being used at each sample Iccailon according to

the procedures specified in the Generic Quality Assurance Project Plan (CHZM HILL, 1995).
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O 2.2.3 Analytical Procedures

Two surfaceand ten subsurfacesoilsamples were senl toC_ HILL's AnalyticalServicesin

Montgomery, Alabama for VOC, metal, and TCL/TAL analyses. Samples received at the
laboratory were analyzed hi accordance with the procedirres outlined in the Generic Quality

Assurance Project Pisn (CH2M HILL, 1995).

A DQil was performed to assess the effect of the overall analytical process on the usabthty of
the dam CH2M HILL coilected in 1997. The DQE established that the detection of acetone and

bLs(2-eth ythexyl)phthalate can be a_ibuteil to field sampling and laboratory contamination
rather than to environmental conditions at the site. AI_o, low concentrations of dinxins and

hirans can be attributed to background or L._st_-ament noise and are not indicative of

ealvisom_ental condi6.ons. With the exception of the qualifications listed above, the DQE
concluded that data can be used in the project dcc_sion-makLng process

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

The foU owLng sections present the results of the Screening Sites Sampling Progcam for

Screening Site 67. Data are presented by media for surface sod &ndl subsurface soil. Data are

compared with appropriate screening criteria in three s_ tables: Tables 67-A, 67-B, and
67-C. Data from the 1997 CH2M HILL investigation are presented along v_th historical data

from the Remedial lnvesilgalions at DDMT, Final Report (Law Envi_nmentaL 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.

CO]PCs axe those parameters that exceed both background values and the screening criteria.
Where concentrations exceed the selected background value, a comparison is made with the

observeil range of background va]ues as reviewed and _stabtished by the BC-'T.

3.1.'1 Surface Soil

Result_ of the surface soil analyses with values above detection ilmits are shown in Tables 67-A

and 67-B.

3.1,1.1 BCTScreeningCdteda
Table 67-A summarizes constituentsfor which the BCT has selected a screening criteria.

Arsenic was found in Semphi SS67A at a concentration of 29.2 mg/kg, which exceeds the

beckgrotznd value of 20 rag/kil. All other detected constituenls were at conceaabralinns below
the BCT cnt erla.

3,1,1,20th0r Screening Cfileda

Table 67-B compares the remaining consfitxledis with the soll ingestion sc_eeding criteria for
both residential and industrial expasu_e scenarios Dieldrinisthe only remaining constituent.

that was found at concenlrations exceeding the _nlng criteria. Dieldrin was found at a

SANN_f 137449._5SPp/_L L_l i_K REPORTS_ARCF_4DOC 13



concentration of 0.056 mg/kg in Sample SS67B, wl_ch exceeds the screening criteria of 0.04

mg/kg (residential RBC for soil ing_tlon) but is below the background level of 0.086 rag/kg.

Dieldrin, inroad sitewide at DDMT, will be addressed m an upcoming risk evaluation.

3.1.2 SubsurfaceSoils
Table 67_ summarL_es of subsurface soil sampling data, Benzene and total xylenes were found

m Samples from SB67A (de_i]_d below):

Boring Depth Benzene Concentration Total XyIenes
(feet) (mg/kg) (mg/kg)

SBB7A ato6 0.17 04
SB67A B Io 10 030 0._2
SB67A 18 to 20 0.08_ 0.002
SB67A 38 to40 ND ND

Thee concentxations exceed the groundwater protection standards and are evidence of a

possible release of gasoline at Site 67. Observed benzene concoatratfons in the subsurface soils
exceed the GWP criterion of D.03 nag/kg. However, the deepest sample from this soil boring is

free of BTEX, indicating they have not migrated to groundwater. Lead was found at

concentrations ranging between 4 to 19.3 mg/kg exceeds the grotmdwater protection criteria

but is below the background value of 24 rag/kg.

3.2 Vertical and Lateral Extent

Because the Screening Site Sampling Program was designed only to show the presence or

abs_a_ce of contamthatlo_ a oomplete characterization of ver licei mail lateral extent coald not be
conducted.

Benzene mid total xylenes were found in Sample SB67A at a 20-foot depth, which indicates that

a gasoline release may have occurred in this area either from the tanks or fuel piping. The

constituents were not reported in the 38- to 40-feot depth sample from Sample SB67A. These

constituents were not found in su_foce soll samples or in samples from Sample SB67B.

Arsenic in Sample SS67A was repot ted at 25.1 and 29,?. mg/kg (duplicate analysis), which

exceeds the background value. Arsenic was also detected at surface soll sampling station SSZ5
at 25 mg/kg by Law Environmental. Arsenic was found in evei3_ surface soil sample _nd hi the

background samples. The maximmm value detected fTom sampling across all scr eeixing sites on
the Main ins_llafion was in Sample SS52B at 45.1 mg/kg. Arsenic concentxaSor_ for Sample

SS67A are in the upper range (approximately the 95th percentile) of alJ screening site samples

057 samples). Arsenic is not present in _ubsurfoce soils at concentrations above screening

criteria, and concentrations are similar to background.

Dieldrin was found at a concentration of 0.056 mg/kg in Sample SS67B, which exceeds the

screening criteria of 0.04 mg/kg (residential RBC for soil ingestion). Dieldrin is fotmd sitewide

at DDMT mad will be addressed in _n upoomthg risk evaluation.

®
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3.3 Potential Migration Pathways

The following paragraphs provide a genera[discussion of die potential migration pathways for
several constituents found at Screening Site 67.

Dieldrin exists at DDMT in surface and suhsu_face soils. Because this compound is ordy

minutely soluble in water, its most Rkely potential migration pathway at this site ts via erosion

as satspe_ded soil particles in the surface water, wbeze it potentinlly would bioaccumulate in

aquatic organisms, if it reaches pond or i'ivea_ with aquatic life. Dieldrin in the subset face soils
should be relatively inunobile and should not affect groundwater quality.

Benzene was detected in suhsurlace soil at conceinxations exceeding groundwater protection-

based sc_ening levels. Benzene is readily soluble in water and zeadtiy mobfllzed via in_tzafing

precipitation from subsurface soils and can be mobitized to the groundwater in significant
amounts. The deepest sample fTom the soft bering (SBf7A) did not indicate the presence of

petroleum hydrocarbons_ However, based on the location of the leak. BTEX could be reaching

die area groundwater. Subsurface soils containing a significant mass of benzeaae may be

signiRemxt secondary sources of large groundwater plumes.

If present as a nonaqueous phase llqdid, benzene may migrate downwm'd to the top of die

water ruble even without infiltrating water to enhance the mobitity. Benzene is voiadie in

addition to being readily soluble, and may migrate as a vapor through die vadose zone. In well

oxygenated groundwater systems, such as that at DDMT, benzene naturally will degrade

through biological activity eventually. The distance to downgradient receptors is critical to

assessing risk from bertzene in this migration pathway.

3.4 Additional Data Needs
Additional data are needed to evaluate the extent of die potential gasoline release at Screeadng

Site 67. Additional subsm'face soil sampling with analyses of benzene, ediyl benzene, toluene,

and total xylene_ (BETX) is recommended. Groundwater monitoring downgr adieizt from this

site may be needed if constituents are found in soft samples at die 40-foot depth_

Potential dshs associated with mPh_ls found at low concentiatiozls, includ_ arsenic, requ_e

further _v,,=pax_n of the bachgroz_nd population with the site dam. Aw;lable data are
considered su_dent to pcxfozm _ sna]ysis, and additioz_aJ data collection is not required.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology
The PRE was performed in accordat_e with die Guidance an Preliminary Risk Evaluations far tim

Purpose of Reaching a Pinding of guiisbilily to Lease (FOSL) (EPA Region IV, 1994), A discussion of

the PRE methodology is provided as Appendix A to this dccument.
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42 Screening Site 67 Risk

Carcinogenic and nonca_inogenic risks for Screening Site 67 are presented in Table 4-11 cf the

draft PRE (USAESC, 1998). Detailed chemical-specific estimates are presented in Appendix A
of the PRE.

Benzene and total xylene compounds found in snabsurthce soil _amples from SB67A represent a

potential th_at to groundwater. These constlt_ents were not found in surface soil. so there does

not appear to be a direct exposure to workers at this site. However, the threat to groundwater

requlze5 further evalua_on

Carcinogenic chemicals identified at this site include arserae, which exists at between 25 and

29.1 rng/kg compared to a background leval of 20 rag/kg. The resulting risk ratio is a
one in-a-migion Ieval for a worker and a ten-in-a-million risk level for a resident

The noncancer ral_os from inorganic chemicals for this site are below a value of 1.0 for an

industalal worker and slightly above 1.0 for a re_igent. No individual chemical exceeds the ratio
of 1.0.

5.0 Summaryand Recommendations

5.1 Summary

COPCs at Screening Site 67 include benzene and total xylenes in subsurface soils. These

constituent_ indicate that a release of gasoline may have occurred at this site. The constituents

were found in SB67A at depths _p to 20 feet and were not found in the 4thfoct sea,pie or in

surface soils or samples from SB67B.

Arsenic in Sample _TA was reported at 25.2 and 29.2 rag/kg (duplicate analysis), which
exceeds the background value. Arsenic was found in eve_, surface soil sample and in the

beckgro_md samples. These concant_ations represented a one-in-a-w£igon level for a worker
and a _.l-in-a-miginn risk leveI for a resident.

Dieldrin was found at a concentration of 0.056 mg/kg in Sample 5_67B, which exceeds the
screening criteria of 0.04 mg/kg (residential RBC for 6oil ingestion). Dieldrin is found sitewid e

at DDMT and wifi be addsessecl in an upcoming _isk evaluatlo_

5.2 Recommendations

Additional evaluation is needed at Site Screening 67 to ahar aeteaq.zethe extent of a potential
gasoline release. Subsurface soil sampling is recommended. Groundwater monitoring also may

be required.

Potential risks associated with arsenic require further comparison of the background
popuislion with the data collected.
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Screening Site 68-POL Building263

1.0 introduction

The chart below present_ the location and status thformatthn for this screening site.

parcel Bul]dln g Number R b'P-S_ og Site Number CERCLA = Status

4 2_ 3 68 Soreer=ing

'RI/FS = Rem_ditil InvestigatiordFeasibility Study

_CERCLA = Gomprohenelve Environmental Response, Compens#ion and Liability Acl

Building 263, which is shown in Figure 3, has been used as an attendants' room for the

dispe_sing of FOL to vehicles since the 1940s. The site is located 500 feet southwest of Gate 1
and 900 feet north of the southern ins_l]afion boundary. Building 263 measmes approximately

20 feet by 40 feet mad is surrounded on all sides by a large expanse of asphalt pavement.

The site historically has been used to store small containers of FOLs. These materials are

dispensed to the FOL staff mad are not used in the Building 263 area. Because materials were
stored inside, the buildLr_g is smrotmded by asphalt pavement, mid no releases are known to

have occurred, there is little potent fted for contamination restdting from past practices at thzs

site.

2.0 Study Area Investigation

2.1 Previous Investigations

No previous thvestigaftons have been performed specifically for this site.

2.2 Screening Site Sampling

2.2.1 Sampling Strategy

No surface soft aampies were colJected at th_ site liecause most of the sua_ounthn S a_a is

paved. Subsurface soil smmples were coliectc=dfrom two borings at depths of 5 to 6 feet mad
9 to10 feet.

2.2.2 Sampling Procedures

Sections 2.2.2.1 and 2.2.2.2 describe the sampling procedures and laboratory artalyses

performed for suhsm'face soft,

2,2,2,1 Surface Soil Sampling Procedures

NO surface soil samples were collected at this site because most of the swrl_otmdi_g area is

paved,

SANSINF/13744_ pAJ_L t.= i i =rt REPOqT_#ARCEDI J_O_ 17



2.2.22 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, subsurface soil samples were collocoed from two
locations (SB68A and S1_68B) at this site (shown in Figure 3). Samplss were collected at two

depths at each location: 5 to 6 feet a_d g to 10 feet Sample SB68A was located dJrecdy south of
ButidJng 263 off of the southeastern comer of the building. Sample SB68B was located 4 feet
north and 14 feet west of the nor theastem corner of Buflclsng 263. Samples were collected using
a 2-inch-diameter, stainless°steel push sampler. Part of the sample was placed into a seaIab]e

plastic bag and a]fowed to eqin_brate. The head space in the plastic bag we_ measured for
VCCs using a hand-held PID. The remaining soil was placed into a stainless-steel bowl, mixed,
and then t_ansforred into the appropriate sample jars.

All samphng tcofs were deconmminamd before beL_g used at each sampfe location according to
the procedures specified in the C_neric Quality Assurance project Pisn CCH2M]-BLL, 1995), for the

RI/FS carrenfly being conducted at DDMT.

2.2.3 AnalyticalProcedures
Four subsurface soil samples were sent to CH,?.M HILL's .a.nalytJca] Services in Montgomery,
Alabama for PAH analyses. Samples received at the laboratory were analyzed in accordance

with the prcced_re$ outlined in the Generic Quality Assurance project Plsn (CH2M H]LL, 1995).

3.0 Interpretation of Sampling Results

3.1 Presentationof Results

There were no chemicals detected at Screening Site 68 above the background levels. Therefore

no dlso_sion of the extent of contamination or the migration pathways is applicable.

3.2 Vertical and Lateral Extent

There ore no COPCs identified for Screening SiR 68, and Do further evaluation of vertical and

lateral extent is needed.

3.3 Potential Migration Pathways

There are no COFCa identified for Screening Site 68, and no further evaluation of potential

migration pathways is needed.

3.4 Additional Data Needs

There are no additional data needs for Screening Site 68.

4.0 Interpretationof Screening Criteria Comparisons
No surface soils were collected because most of the surrounding area is paved.. No risks to

human health from direct expos_ar e are expected hxJm this site.
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5.0 Summaryand Recommendations
Site is free any measurable contamina_on, and No Further Action is recommended for this site.
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Parcel 7
292 125

Screening Sites Sampling Program
Defense Distribution Depot Memphis, Tennessee

Parcel 7 is a 1.3Z_C_quare_foot (ft a) parcel in the east-centzal par_ of the Main Lnstallation m

Operable Unit (OLO-3 (shown in Figure 1). Parcel 7 consist_ of Building 249 and the associated
railroad tracks.

The screening sites in this document have been ident_ed by the Defense Dis txibution Depot

Memphis, Terme_see (DDMT), ttmough a review of e_sting documents, interviews with fadlity

pew_otmeL and knowledge of the facility's operations. Screening sites are lccatiom at DDMT
where there is a potent£al for materials to have been released to the environment from past

operations. One screening site is in Parcel 7:

• Screening Site 65- XXCC-3, Building 249

Sims whexe there is a confirmed presence of conmminant_ from p_t operations are ad6ressed

in the Remedial Investigation Sampling Program- Other facilities have be_n addressed in the

Base Realignment _nd CIo_lre (BRAq Sampling Prog'r aa_ Result* of these programs are

addxes_ed in separate _eports.

The purpose of the Screening Sites Sampling Program is to identify whether past activities at
e_ch of the sites have resulted in releases from the site that would r_qair e fuxther investigation.

The intent is rtot to fully deIi_eate the nature mad extent of soil or groundwater ¢x_c_mina_on

attributable to past op_atio_, but to conduct technically based screening analy_ sufficient to

identify the L0,_l_ood of contamination.

The purpose of this letter report is to evaluate the ro_ults of the Scx_a_ing Site_ Sampling

Program and the smmpling from previous investigations lind to reeommex_d No Further Action

or fur_ invesliga_fio_ at r_x_enmg sites in this parceL The remainder of _ dcotment

ptc*m_ts the resolt_ of past inv_t_gations; _ _dt_s Sampling Program s_rategy,

procedures, and resul_ mad recommendations for each site.

Surface soils, sul_mf_ce soils, s_rface water, and r,_dimemt _ were inv_tigated as part of the

Screening S_t_s Sampling Program. Surface soll _xmpl es (any sample whose lowest depth is two
feet or I¢*s) weme takcaa both as indepencl_mt _mpI_ mad as the upper intt_rval of a soil boring

profile. Thu% surface soil samples takc.n as part of a soiI boring may have an "SB" designation
and are ini_¢_lty discussed under Subsurf_e Soll _ampling Procedure (So.don Z2.2.2).

However, the _ult_ f_om that upper intervai are presented in the sur_ce soils tables mad
dizcussior_ in Section 3.0.
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Screening Site 65-XXCC-3, Building 249

1.0 Introduction

The chart below presents the location and status information for this screening site.

psrcel Building Number RI_S' OU Site Numt:er CERCLA= Status

7 249 3 65 Scmenlng

®

'RI/FS = Remedial Inveslig ation/Fe asibility Study

'CERCLA = C_mpmhensive Environmental R_spo_e, Compensation and Liability Act

Building 249, situated between 1,_ and 2 _a Streets and between E and F Sh'eets (shown in Figure

1), was formerly used to store clothing treated with impregnire, a chemical used as a preventive

to the effects o[ chemical warfare agents on skin. The impregnite (XXCC-3) was produced by

mixing CC-Z a chemical produced by E. I. du Pont Nemours during the 1940s anti 1950s, with

zinc o_dde (ZnO). CC-2 is an unstable organic compound that is difficult to measure

analytically because of its thstabihty. By virtue of this unstable nature, _ compound may not
remain in the environmental media at measurable levels. No known releases have o¢ouTed at

this site.

2.0 Study Area Investigation

2.1 Previous Investigations

There have been no previous inv_Ugations performed sp eeif_cally for this site.

2.2 Screening Site Sampling Program

2.2.1 SamplingStrategy
The r,mmpling strategy was developed to evaluate whether releases have occurred to surface

soils mad subsurface soiis. Three biased location soft borings were used to evaluate whether

potential contaminants exist at the site. Samples were collected at the surface (zero to 12 inches)

a_d atS- and 10-foot depths (approx_mte). Five additional surface soft samp]e_ were collected.
A boring depth of 10 feet was sdected because shallow soll contamination is probable due to

pc_sibis sumacs spills duz_'_ loading and unloadthll operations.

2.2,2 Sampllllg Procedures

Sectiorm 2.2.2.1 and 2.2.2.2 describe the samplm S procedures and laberamz'y analyses
conducted for surface and subsurface soft.

2.2.2.1 Surface Soil Sampling Procedures

With the approval of the Tennessee Dep_ tuLea_t of Enrichment and Conservation (TDEC) macI

the U.S, Environmental Pmtec_on Agency (EPA), surface soil samples were collected from

eight locations (_65A, SS658, SS6.5C, SS65D, _65E, SB65 A, SB65B, and SB65C) at this site



292 127

[- I

LEGEND Figere ]

Idl& .._m.,---_n_ Site 65, XXCC-3, ding
_l _Bodr, g_Leea_,_) j.t_t_v_jeabo_edm_iJon • . .

_l _ _ Consbtuents Exceeding Rtsk-Based Criteria

CH2MHILL



®

This page intentionally left hlanl<.



292 1.29

(shown in Figure 1). The sample locations were selectednear doorways because the s Io_-d

materiM was loaded and unloaded in these areas. The following de_ails the sample locations:

• SamplesSS66BandSS65Cwereh_kenin agr_syarea27feetnorthofBuflding249. Sampfe
SC=65C was taken 27 feet east of a red water valve and 27 feet west of a green fire hyclmnt.

Sample SS65B was taken 10 feet easL of the same green fire hydrant.

• Samples SS65A and SS65D were t_ken south of Building 249. Samp]e SS_A was taken

south of Bay Door 8, and Sample SS65D was taken south of Bay Doors 7 and 6A. Moreover,

both samples weze Ken 2 feel south of the dock edge, and the samples are l_ated just

north of the nearby railroad h-ach.

• Sample _E was t_ken 3 feet south of the railroad track and 6 feet we_t of the pavement

extending south of the rathoad t_ack located south of Bay Door 3 and the dock edge.

The locations cf the surface soft sampIes assodated with borings are addressed in Section
2.2.2.2.

The sod was removed from the ground using a standard stalnl_s-stesi hand auger. Volatile

orgm_c compound (VOC) samples were immediately collected from the mp six inches of soft

before being mixed, palt of the VOC sample was placed into a sealabh plas'de bag and allowed

to equilibrate. The head space in the sealable plasilc bag was measured for VOCs usthg a hand-

held pllotoionixation detector (PID), and the results were used to determine which sample

location was salected for Level 3 cont_w_mnL ef potential concern (COPq or t_rget compound

list/target analyte list U_L/TAL) analyses. The soil was _ansforzed to _ stainless-steel bowl

using stainless-steel h_owels, mixed, and then pieced into the appropriate sample jars.

All c_xrap fin S tools were decontaminated before being used at each sample ]oca_on according to

the proced_es specified in the Generlc Quality Assurance Project Plan (CH2M HILL, 1995), for

the RI/FS o_ramtly b_ng conducted at DDMT.

2.2,2.2 Subsurface Soil Sampling Procedure

With. the approval of the TDEC and the EPA, aubsurfoee soft sampI_ were taken from three

thcatiorLs (SB65A, SB65B, and $B65C) at this site. At each localiol b _mples we_e taken at three

depths:0 to2 feet, 4 to6 feet,and 8 to10 feet.The sample locationswere selectednevx

doorways because the stored material was loaded and unloaded in these areas. The following

deso'ibss the Iocellons of the semp]_:

• Sample S_SA was located south of Baildthg 249, directly south of the sixth loading dloor of

Building 249 staring from the west end of the buildthg. The sample was taken 2 feet south

of the loading dock and 2 feet north of the railroad tzack south of Building 249.

• Samples SB65B and SB65C were located norLh of Building 249. Boring SB65B was located 11
feet west of the drive, 19 feet north of Building 249, tmdl 13 feet south of E Staeet.

• Boring SB65C Was lccated 11 feet east o f the drive and 14 feet south of E Street.

Samples were collected using a 2-inch-_i.meter. st;_fless-s_ael push samplar. VOC soft samples

were collected directly from the continuous sampIer using stainless-steel spoons. Part of the

VOC sample was placed into a sealable plaStiC bag and allowed to equilibrate. The head space

in the plastic bag was measured for VOCs using a hand-held PID, and the results were used to
detezmine which interval within each boring was aelected for Level 3 COPC or TCL/TAL

_h_P113744 _'3_p ph/_CE L LET(_; R_ POR TS4PAR CEL7.OOC 5



analyses. The remaining soil was placed into a stalnless-steel bowl. mixed, and then transhirred

into tha appropriate sample jars,

All sampling tools were decontaminated before being used at each sample location azcor thng to

the grocedures specified in the Gene_ Quality Assurance project Plan (CHTJ,A HILL, 1995),

2.2.3 Analytical Procedures

Five suxface soil samples and nilne soft samples from the borings were sent to CH2M HILL's

Anaiybcal Services in Montgomery, Alabama for semivoIatile.orgarac compound (SVOC), zinc,

and TCL/TAL analyses. Samples received at the laboratory were analyzed in accordance with

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

A dam q.Mimy evaluation (DQE) was performed to assess the effect of the overall analytical

processon the friabilityor the dai_.The DQE establishedthatthe detec6on of acetoneand

bis (2-e thylhexyI)ph tha]ate can be attributed to field sampling and laboratory contamination
rather than enviromnental conditions at the site. Also, low concentzaUons of dthxins and frtrar_

can be atizibuted to backgsotmd or instrument noise and ace not indicative of environmental

conditions. With exception to the qualifications listed above, the DQE concluded that data can

be used in the project decision-making process

3.0 Sampling Results

3.1 Presentation of Results

Soctlezts 3.1.1 through 3.1.4 present resull_ of the Screening Sites SampIing Program for Site 65.

Data are pre_ea_ted by media for surface soil and subsurface soft. Data are compared with

appropriate screening criteria in three summary tables: Tables 65-A, 65-B, and 65-C. Data from

the 1997 CH2M HILL thvesfigaUon are presented a]ong with historical data from the RemedY/

investlgalions at DDMT, Fired Report (Law Envh-or.nlemt_l, August 1990). T¢a value from a
sampling locationexceeds one of the comparison criteria,,thatvalue and the comparison

criterion are shown in bold on the summary table.

COPCs axe parameters that exceed both back_o_nd values and the screening criteria. Where
concen_ations exceed the selected backgrotmd value, the concentration is compared with the

obsecved range of background vahies as reviewed and es_bilshari by the tiRAC Cleanup Tear_

(BCT).

3.1.1 Surface Soil

Results of the suxface soil analyses with values above detoction limits are shown in Tables 65-A

and 6S-B,

3.1,1,1 BCT Screening Crltoda

Table 65-A sumu_rizes consbtuents for which the BIL6.C Clea_nup Team (BCT) has selected a

sc_ening crileria. PolycycUc aromatic hydrocarbon (PAH) compounds, including

bettzo(a)art thracene, benzo(a)pyrene, benzo(b)fluor anthene, be_zo(k)fluroanthone, and

inilo(1.2,3.c,d)pyrene, were found at coneenh'ations exceeding the sc_'eenhig criteria. Some of
the observed PAILs a_e high in samples colJected south of the buiiding, adjacent to the railroad

®
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tracks. These PAH compounds appear to exist beTzatt_ of railroad operations and will be

addressed in an upcoming evaluation.

3.1.1.2 Other Screening Criteria

Table 65-B compares the remaining constltuents with the soil ingestion screening criteria for both

residential and indusuial exposure scenarios, Cadminm, dichlor odiphenyldichIoroethylene

(DDE), and dichlor odipheny ltrichloroethmle (DDT_ were found in Sample SS65E at

oDnce_trations exceeding the background values and the residential risk-based concentration

(RBC) for soft ingestion. These co_titueuls did not exceed the indns b-ial RBC.

3.1.2 SubsurfaceSoils

Table 654= mmmamazes subsurface soil sampling data, There were no results that exceeded the

backgrotmd value or the groundwater protection criteria for this site.

3.2 Vertical and Lateral Extent

Five surface soft and three soil boring locations were sampled in the north and south of the

Building 249. PAHs were detected at high concentrations in samples collected from the railroad
_ack_,

Elevated PAH concmalrations fouad in sun'ace soil at Screening Site 65 are also found sitewide,

although at lower concentrations, at DDMT and are attributed to railroad operation. Sample

locatiot_s on the southern side of Building 249 (where the railroad tracks are located) had PP3-IS

ranging between 1O to 65 milligrams per kilogram (rag/kg). Sample locations on the northern
side of Building 249 away f_om the rallrc_d tzacks typically were below the screening criteria

except for benzo(a)pyrene, which was found at concentrations less than 0.2 mg/kg. PAH
compotmds cud not exceed the grotmdwatex protection criteria in the subsurface soil samples.

DDE and DDT are found in surface soil sitewide at DDMT because of historical pesticide

applicstion; as a result, they will be addressed in an upcoming risk evalua_op.

3.3 Potential Migration Pathways

The followmg p_ragmphs provide a general discussion of poten_al migration pathwlays for

several constituexds found at Screening Site 65.

Bbenzo(a)anthracene, benzo(a)pylene, bel_zo(k)fluoranthene, benzo (b)fluoranthette, and

indeno (LZ3-c,d)pysene, a group of related long-chain P&Hs, has sindlar chemical mad physical
characteristics and tends to migrate and behave si_H_rly in the extviro_ent. C.e_er _J.y, th_

compounds have fow vapor pre2mures, are only marginally soluble in water, and have a high

affinity for soils. All of these compounds have been detected at concentzations above scTec_ting
values for attrface soils at DDMT, Migration through runoff to surface water bodies is Rot a

significant pathway at this site because there are no dxaL,mge features or surface water bodies
within or near the site.

DDT and two of il_ degradation breakdown products, DDD and DDE, exist in surface soils at
DDMT and should not be mobile in this environmtmt. These compounds have an extremely .

high affinity for soil and essentiallyare insoluble in water. DDT also was reported in sefl;meul_

at three sites on DDMT, indieating that migration via this pathway has tx'cttrred from mzrface
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soil at DDMT. These coml_ualds can bioaco_mulate and become more concenl_al_d as they

move up m the food chain, and potentially co_d affect receptors v_ th_ migration pathway.

3.4 Additional Data Needs

Further risk evaluation is recommended to evaluate PAHs azzd pestiddes in surface soil.
Sufficiertt data are available for sitewide surface soils at DDMT for this evaluation, and

additional sampling should not be required.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The Prelmunary Risk Evaluation (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 methedology is provided as Appendix A to this
document.

4.2 Screening Site 65 Risk

Carcinogenic and noncarcmogetoc risks for Screening Site 65 are presented in Table 4-17 of the

draft PRE (USAESC, 1998)¸ Detailed chemicaLspecifrc esEmates are presented ia Ap pemc[ix A of
the PRE.

The PRE carcinogenic risk ratios for an industa_al worker axe 400 in one million, and the
residential risk ratios are 2,000 in one mE]ion, which are both above a risk level of one in a

million. The risks primer tiy are due to PAHs in several surface soil sampIes collected from the

railroad hacks adjacent to this site.

The noncarcinogenic ratios were below a value 1.0 for a worker, and _ 4.0 for a resiclenfial

_ceptor, primarily from PAl-Is.

In wanmary, pAl-Is are elevated at this site, possibly from the railroad _acks. Fttrther risk

evaluation is necessary at Screening Site 65.

5.0 Summary and Recommendations

5.1 Summary

PAH concentTatioz_s found in surface soft at Screening Site 65 are found site wide at DDMT and

possibly are due to rail_ed operations. Sample Iootions on the southern side of

Building 249 (where the raitroad t_acks are located) are typically in the 10 to 65 mg/kg range

for PAH compotmds. Sample locations on the northern side of Building 249 typically were

below the screening criteria except for benzo(a)pyrene, which was found at concentrations less
than 0.2 rag/kg.



t33

Cadmitm_ DDE, and DDT were found iA Siunple SS65E at concentrations exceeding the

backsround values and the residential RBC for soft ingestion. These constiiuent$ cud not _<ceed
the indusbriBl RBC. DDE and DDT are found sitewide at DDMT and wSI be addressed in an

upcoming risk evaluation

5.2 Recommendations

Because of the risks associated with PAHs in surface soils near the railroad t_acks, a luzther risk

evaluation is recommended. DDE and DDT wtiI be addressed as part of an upcoming sitewlde

rlsk evaluation.
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Parcel 15

• Screening Sites Sampling Program
Defense Distribution Depot Memphis, Tennessee

Parcel 15 is a 18,936-square-fuot (ft 2) parcel in the nor th-centxal part of the Main Installation in

Operasie Unit (OU)-4. Parcel 15 cons_ts of Buildings 308, 309, 319, 416, 417, and 702; the open

storage areas )(09, Y10, and Y50; and the adjacent railroad t_acks.

The screening sites in this document have been ident_/fad by the Delete Distribution Depot

Memphis, Tennessee (DDMT) through a review of existing documents, interviews with facility

personnel and knowledge of the facility's operations. Screening sites are lc_atlons at DDMT

where there is a potential for materials to have been raleased to the environment from past

operations. S_reening sites in Parcel 15 incIude the following:

Screening Site 35 - DRMO Budding T-308

Screening Site 36 - DRMO Drum Storage

Screening Site 37 - DRMO Drum Storag_

Screening Site 38 - DRMO Drum Storage

Screemng Site 39 - DRMO Drum StOrage

Screening Site 54 - DRMO East Storm Water Runoff Canai

Screening Site 55 - DRMO North Storm Wa_r Runoff Area

Scrcculng Site 72 -- Waste Oil (PDO Yard) Surface Appllealfion for Dust Control

Screening Site 74 -- Flammables and Tox_cs (West End Building 319)

Screening Site 79 - Fuels, Miscellaneous Liquids, Wood, and Paper

Sites where there is a confirmed presence of contanunants fro_ past operations are adch'essed

in the Remedial investigation Sampling Program. Other focigti_ have been addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Resldts of these programs are

addressed in separate reports.

The purpose of the Screening Sites Sampling Program is to identify whether past activities at
each site have resulted in releases from the site that would requ_e further inve.stigatio_ The

intent is not to 5dly delineate the nature and extent of soil or groundwater contamination

attsibutnble to past operations, but to conduct techincaUy based screening analyses su/flelent to

identify the likelihood of contnmination.

The purpose of this letter report is to evaluate the results of the Screening Sites Sarnl_]ing

Program and samphng from previous investigations and to reconunendl No Further Action or

further investigatlon at screening sites in this parcel. The remainder of this report grescnts the

results of past investigations; Screening Sites Sampling Program slxategy, procedures, and
r_ults; and r_omrnendations for each site.

Surface soils, subsurface soils, surface water, and scdrmcnL_ wcrc invesilgated as part of the

Screening Sites Sampling Program. Surface soil samples (any sample whose lowest depth is two
feet or less) were taken both as independent samples and as the upper interval of a sod borin_
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pro_e, Thus, surface soil samples taken as part of a sod boring may have an '_B" designation,
and are initially dLscussed under Subsurface Soil Sampkng Procedure (Section 2.2.2.2).

However, the resulls from that upper interval are p_sented in the surface sm]s tables and
discussions in Secllon 3.0.

Screening Site 35--Defense Reutilization Marketing Office (DRMO)
Building%308: Hazardous Waste Storage

1.0 Introduction

The chart below presents the location and status information for this screening site.

paroel Building Number R[,TS' OU Site Number CERCLA' Status

15 %308 4 35 Scraening

'RI/FS: Remedial Investigation/Feasibility Study
=CERCLA: Comprehensive EnvIrorlmontal ReGpons_, Gompon_ation, _u3dLlabl[RyACl

Screening Site 35 is in the aor theastem comer of the Main ths_[lafion, south of Dtmn Avenue

(shown in Figure 1). Building T-308 is a roofed, tln-sided shed with a concrete floor. It has a 2

foot-hlgh concrete berm and foundation on all four sides with 3-inch concrete cr asphalt thkes

at the entrances. Wastes are segregated and stored on pallets.

2.0 Study Area Investigations

2.1 PreviousInvestigations

According to the Remedial in_sllgasan at DDMT, Final Report (Law Environmental, 1990), a

surface soE sample {$54) was collected about 100 feet dow_lope from and to the southeast of

this site in 1989. Data from Screening Site 35 are summarized by media below. Contaminants of

potentl_] concern (COPC) at historical sites are shown in Figure !.

2.1.1 Surface Soil

In Sample $84, methylene chloride and acetone were the only volatale organic compounds

(VOCs) that were detected. However, acetone was detected at concentrations less than sample

quanfitation timJts, and methylene chloride was detected in the laboratory method blank. These

are conmlon laboratory conhamum_ks. No semivolatl]e organic compounds (SVOCS) were

detecteyl at concentrations greater than sample quanlltafion linfits.

Dieldrin, the only pesticide detected in surface soft at Scveenmg Site 35 during the 1989 site

wcth, was present in Sample _ at Lhe concentration of 0.065 milligTar_ per kilogram

(rag/kg). Several inorganic compounds commonly fotmd m soil were also detected in Sample

SS._J.The ¢oncen_afions of these compounds will be compared I_ estab]tshed background

concen_allons and screening criteria in Sec_on 3.1.

®
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2.2 Screening Site Sampling Program

2.2.1 Sampling Strategy

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

and subsurface soils, Samples were analyzed for VOCs, SVOC*, peslacides, and metals. At least

one sample from each media for each site was lmalyzed for t_iget compound list/target analyte

list (TCL/TAL) coz_tir_ents in accordance with the Screening Sims FmL__zmphng Plan (CH2M

HILL, 1995). The sampling locations were selected based on areas used for waste storage and

previous sampling results

2.2.2 Sampling Procedures
Sectio_ 2.2.2.1 _nd 2.2.2.2 describe the sampling prccedures and laboratory analyses

performed for surface sods and subsurface soils.

2.2.2.1 Surface SOIl Sampling Procedures

Surface soil samples were _llected from three locations (SB35A, SB35a, and SB35C) at this site

associated with borings (shown in Fibre 1}. Tt te_: Iocario n._ are desccibed uJlde_ Sevfion 2.2.2.2.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the Tennessee Depart=tent of Environment and Conservation (TDEC} and

the U.S. Environmental Pr otecti(_n Agency (EPA), subsurface soft samples were collected at

thlx=e local:iot Ls (SB35A, SB35B, and SB35C_ at dais site (shown in Figure I). The following details

the sample Iocarions:

• SampleSIK35Awastaken17feetwestand6feetnorthofthenortheastcornerofBuflding
T308.

• Sample SB35B was taken 6 feet east and 40 feet south of the northeast comer of Building
308.

• Sample SB35C was t_ken 20 feet west and 4 feet south of the southeast comer of Building
T308.

The Geoprobe TM was used to penetrate the concrete slab to collect these samples. At each

location, samples were collected at three depths below the concrete slab: zero to 2 feet, 4 to 6

feet, and 8 to 10 feel The samples were collected using a 2-inch-diamete r, stainless-steel push

sampler. Samples were also collected at an interval of 18 to 20 feet using a 1-thch-thameter,

stainlass-steel push sampler.

VOC _oil samples were collected directly from the continuous sampler using stainless-steel

spoons. Part of the VOC sample was placed into a sealable plastic bag and allowed to

equilibrate. The head space in the plastic bag was measured for VOC.s using a band held

pbotoionization detector (PIE)), and the results were used to determine which interval within

each boring was selected for Level 3 COPC or TCL/TAL analyses. The remaining soil was

placed into a stainless-steel bowl, mixed, and then transferred rote the appropriate sample jars.



Ali samplingtoolswere deconi_minated before being used at each sample location according to

the procedures specified in the Gener_ Qualfty Assurance Project Plan (CH2M HILL, 1995) for the

RI/FS currently being conducted at the DDMT.

2.2.3 AnalyticalProcedures

Twelve subsurface soil samples were sent to CH2M HILL's Analytical Services in Montgomery,

Alabama for VOC, SVOC, pesticide, metal, or TCL/TAL analyses. Samples received at the

laboratory were analyzed in accordance with the procedures outlined in the Gener/c Quality

Assurance Projpct Ptan (CI=[2M HILL, 1995).

A United States Corps of Engineers (COE) split sample was collected from an 8- to 10-foot

interval el Sample SB35A This one subsurface soll sample was sent to COE's Atlanta, Georgia

laboratory for analysis ef VOCs, S¥OCs, pesticides, and metals

A dab quality evaluation (DQE) was peiformed to assess the effect of the overalJ analytical
process on the usability of the data CI-L2M HILL collected in 1997. The DQE established that the

detection of acetone and bis(_ethylhexyl)phthalate can be attributed to field samptmg and
laboratory oon_minaEon rather than to env=oz_atental eonthtioz_ at the site, Also, low
concentratio_ of din_ns anti f_r arts can be attTibuteti to backglrounti or insbc_ment noise and
are not indicative of envi_onmentaI conditions. With the exception of the qualifications listed

above, the DQE concl3atied that dam can be used in the project decision-making process.

3.0 Interpretationof Sampling Results

3.1 Presentation of Results

Sections 3.1,1 through 3,1,4 present results of the Screemng Sites Sampling Program for

Screening Site 35. Data are presented by media for surface and subsurface soils and compared

with appropriate scTeening criteria in three s m'm:tm_ tables: Tables 35-A, 35-B, and 35_. Data

from the 1997 CH2M HILL investigation are presented along with historical data from the
P,er_disl invest=_alisns at DDMT, Final Pcp_rI (Law Fm,Hronmental, 1990). If a value from a

sampling location exceeds one of the comp_ison cTitelia, that value and the comparison

criterion are shown in bold on the summary tabIe.

COPC.s are paiameters that exceed both background values and the sc_ee_L_g c_tena. Where

concenlamtions exceed the selected background value, the concent_alion is compared with the

observed range of beek_o_md values as reviewed and established by the BRAC Cleanup Team

(PC'T).

COPCs for Saixenhtg Site 35 include arsenic in the surface soils and total chromium and lead in
the subsurface soils.

3.1.1 SurfaceSoil

Results of the surface sod analyses with values above detection bmit_ are shown in Tables 35-A
and 35 B.

SAN_WPI137447_p pARCEL LET_F_ RFPQRT_PARCEL15 DCC



• =

3.1.1.1 BCT Screening Cdteda

Table 35-A suntraarizes consfi_ents for which the BCTf has selected a screening criteria.

A_senic was deLccted at coz_ent:cafion.s exceeding the BCT criLcna.

In the Remedial lnuestigations al DDMT, Final Report (Law EnvirozunenLaL 1990), arserdc was

found in Sample _:_ at 33 rag/kg, which exceeds the background-based BC_f criteria of 20

rag/kg, The more recent samples, which are also adjacent to Building 308 as weg as previous

Sample SSzl, which is 100 feet away from the budding, show that arsenic concentrations in
surface soli at Screening Site 35 are below screening criteria

3.1.1,2 Other Screening Criteria

Table 35-ll compares the remaining ¢¢_fituents with the soft ingestion screening criteria for

both residential and iJadus ta'ial exposm:e scenarios. All detected concentrations were below

background and screening criteria, with the exception of one dieldr th value• Dieldrin at Sample

SS4, detected at 0.065 rag/kg, exceeded the residential ri_k-based concentzadon (RBC} for sodl

ingestion, but did not exceed background values. Concentrations of dieldrin in surface soils

sitewide are provided as Attachment I in the Executive Summary and Overview part of this

letter report sol

3,1.2 Subsurface Soil

Table 3542 summmazes subsurface sod sampling data. Chrormum and lead were found at

concentrations sdlghfly exceethng the background and groundwater protection criteria.

To_al chromium was detected in ten subsurface soil samples; the concentrations exceeded

background values in only five of those sampIes and exceeded background and groundwater

protection (38 mg/kg) values m only one sample (Sample SB35B at 40,6 rag/kg at the 18- to 20-

foot depth).

Lead was found at concentrations ran_ng from 7.9] to 33.7 kg/mg. All detected values

exceeded the groundwater protection values, but only three samples (SB35A at 8 to 10 feet,

SB35B at 18 to 20 feet. and SB35B at 4 to 6 feet) had detections that exceeded background and

groundwater protection values.

Both chromium and lead levels m the subsurface soils ate similar to the range of background
levels.

3.2 Vertical and Lateral Extent

Based on the data collected so far. it appears that there are no site operations related COPC, s

that exist in site soils at _eenthg Site 35.

Arsenic is detected at all depths in the soft borings adjacent to Building 308 but is below

SCTe_rting criteria at all depths with one exception. At Sample SB35A at the 8-to lO-foot depth,

ars_zdc was detected sdlgbtiy above background values but below the screenLqg criteria. Arsenic
only exceeds background and screening criteria at Sample 5S4; however, more recer_t samples

collected closer to the _ite did not have arsenic abov_ background levels Tol_al ch romilml is

detected at all depths in the samples associated with this site. In the three borings, chromittm is

above background levels in the deeper samples a_d below the groundwater protection revel of



38 mg/kg. However, one Sample (SB35B) had a concentration of 406 rag/kg. These chromium

levels are thought to be due to the natural vaffabillty in the geology with depth of the sods.

Lead is detected in soil samples from different depths at sbghtly above background in three

samples. TEe groundwater protection-based criterion was also exceeded by these three samples.

In general, Screening Site 35 exhibits waste accumulatlon-rela_d contamination. Low levels of

the metals arsenic, chromium, and lead appear to be naturally occurring based on the surface
and subsurface soll dat_,

3.3 Potential Migration Pathways

The followLng paragraphs p_vide a general discussion of the potential migration pathways

based on physical and ckemiea] properties of the copes at Screening Site 3,5,

Arsenic exxsts at several sites on DDMT in surface softs at concentrations above screening

levels Arsenic's mobility and toxicity are tied to its complex g eochemis b'y and its ability to

readily form soluble complexes. Arse_e may also readily be adsorbed onto days, oxides, oz
htLq_C organic matetia] and m_grate as suspended soft in surface water or as a sediment.
Arsenic can exist ha four common oxidation states, and thesecontrol its solubility. Itreadily

bransi_r ts through aquatic envzronmen_ as a dzsso]ved salt, or a.sa complex with _n oxgamc

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

trivaIent form readily c_ mbines with aqueous hydroxide to form insoluble chromium

hydroxide and is of little lJsk. The hexavalent form is soluble and tends to stay in solution,

tLr_esS_ome activated carboia material is present for it to sorb onto. Dissolved chromium is

reacLfly adsorbed onto sediments but may be bioaccu_z_u]a ted through aquatic orgazusms.

Lead is present at concentrations greater than background, or above screei_ng criteria, in
surface and subsurface sods, and in sediment at DDivIT. Lead is moderately soluble and

potentially can be leached from any of these forms of occurrence, reaching conceaxtxatio_s ha

aqueous solution in both groundwater and s_r face water that would be of concern to both
hunaan and ecological receptors. Additionally, lead in surface sods and sediment potentially

may move as suspendeif par ticulate matter in surface waters and impact aquatic orgamsms.

3.4 Additional Data Needs

Re-scoWling is needed near Sample SS4 to confirm elevated arsenic levels observed during

historical sampling.

4.0 Interpretationof 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 Reaclffng a FbIding of Suitability to Lease (FOSL)
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(EPA Region W, 1994). A discussion of the PRE methodology is provided as Appendix A to this
document.

4.2 Screening Site 35 Risk

Carcinogenic and rtoncarcinogenic risks for Screening Site 35 are presented i_ Table 4-26 of the
draft PRE (USAESC, 1998), and detailed chendcal-specific estimates are presented in Appendix

A of the PRE.

There are no carcinogeiaic chemicals above background at this site. The noncareinogenic ratios
for an industxial worker and an industxial receptor were below a value of 1.0.

Therefore, in accordance with the PRE evaluation, Screening Site 35 does not pose a hmnan

health concern for workers or residents. Therefore, no further action is necessary at Screening

Site 35 However, because historical data was not included in the PRE, evaluation or

resampling near 554 is required to evaluate arsenic concentcations at this location.

5.0 Summary and Recommendations

5.1 Summary
There are no site-related chemicals detected in the site soils. Arsenic, chromium, and lead

associated with soft samples near Screening Site 36 were slightly above background.

Resampiing of one histoi_cal sample is required to evaluate if arsenic concentrations are
elevated there. Health zisks assocmtc_dwith Screening Site 35 are not si_isa_t and no fur thor.

action is proposed, pending evaluailon of the elevated historic arsPmJ¢ieve]s.

5.2 Recommendation

Resamplthg at sampling station SS4 is recommended to evaluate elevated arsenic

eoncealtrations from a 1989 s_ple. Otherwise, no further assessment is proposed for Screening
Site 35.
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Screening Sites 36 through 39--DRMO Drum Storage

1.0 Introduction

The chart below presents the location and status information for this screening site.

parcel Building Number RI/FS_OU Site Number CERCLA' Status

15 East DRMO 4 3639 Screening
'RI/FS: Remedial Invost]gatior!JFo asibilit y Study

=CERCLA: Comprehensive EnvironmonJal Ro_pons_ Gernp_n_ation, and Liability Act

Screening Sites36, 37. 38, and 39 are located in the nor theastem section of the Main Installedon

and make up an area of approximately 2-5 acres (Figure 2). Drums containing hazardous

matefial_ were stored at these open storage areas until shipment to a licensed hazardous waste

disposal facility cc_urr ed. Some areas were used to stqre empty, damaged drums that may

contain haz_dous waste and petzoleum, oil, and lubricants (POL) residues.

2.0 StudyArea Investigation

2.1 Previous Investigations

Ascording to the RemedlaI Investigation at DDMT, Final Report (Law Environmental, 1990), one

surface sod smmple (SSS) was colled_d adjacent to the concrete pad at Scr_nlng Site 36. The

sample indicated the presence of polycycllc aromatic hydrocarbons (PAils), dieldri_ and

metals (see Table _9 and Figure 4-24 in the Screening Sites Fzeld Sampling plan, CH2M HILL,

1995). Historical data =;_m ,_z_g Site 36 is su_:natized by mcd_ below. COPCs at

hLstorzea] sites are shown in Figure 2.

2,1.1SurfaceSoil

Methylene chloride, toluene, and acetone were the only VOCs that wexe detected in Sample

SS5. However, acetone and toluene were detected at concentrations less than sample

quantitation hmlts, and methylene c_ioride was detected in the laboratory method blank.
Nineteen SVOCs were detected in Sample SSS, 15 of which were detected at co]xcentrations

greate_ th_n sample quanfitation limits. Among the highest concentratior_ of SVOCs were

benzo(a)pyrene at 6.2 mg/kg, nuoranLh_ne at 15 mg/kg a_d pyrene at 17 mg/kg.

Endosu]fan sulfate, thchlor odipbeny ]di_o _thane (DDD), dla hlorodJphe_yldJchlo r oe_hene
(DDE), and dlchlo rodiphenyltrichloroetban e (DDT) were the only pesticides detected in surface

soil at Screening Site 36 during the 1989 site work. DDE and DDT were detected at the inghest

concentrations: 1.1 and 5.9 rag/kg, respectively. Several inorganic compounds common in soft

were aL_o detected at elevated levels in Sample SCxS.The concentrations of these compounds

will be compared to established background concentrations and screening criteria in Section
31
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2.2ScreeningSiteSamplingProgram

2.2.1 SamplingStrategy
The sampling strategy was developed b ev_uate whether releases have occu_ed to subsurface

soils Samples were ana]yzed for VOCs, SVOCs, pesL/cides, ond metals. At least one sample

_om each media for each site was analyzed for TCL/TAL consfi_enLq in accordance with the

Screening Sites Field S_mphng Plan (CH2M HILL, 1995).

2.2.2 SamplingProcedures
Sections 2,2.2.1 and 2.22.2 describe the sampling procedures and laboratory analyses

performed for surface soils and subsurface soils.

2.2.2.1 Surface Soil Sampling Procedures

All surface soil samples coUected from this site were assooated with soft borings as discussed

in Section 2.2.2.2.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval ef the TDEC and EPA, subsurface soft samples were _llected from 14

locations (SB36A, SB36b. SU36C, SB36D, SB36E, SB36P, SB36G, SB36H, SB36L SB36J, SB36IG

SB36M, and SB36N0 from this site (shown in Figure 2). At each location, samples were collected

at three depths: zero to 2 feet, 4 to 6 feet, and 8 to 10 feet. The following details each sample
location:

• Sample SB36A was token th a grassy area 7 feet north of a fenceline just north of B Street-

• Sample SB36B was taken 6 feet nor th of B Sl_eet and 52 feet west of a nearby fence]ine.

• Sample SB36C was taken 5 feet north of e St_reet just 40 feet west of a concrete bex and
storm drah_ located south of the fence line parallel to U S_'eet.

• Sample SB36D was tnken between two gravel roads at the storage area located between
Perimeter Road etnd B Street The sample was taken 14 feet west and 8 feet north of Storage

Area Marker No. 50, 25, 78 and AA.

• Sample36Ewastaken15feetwestandlSfeetnorthofStorageAreaMarkerY, 50,29,68

and AA.

• Sample 36F was taken 52 feet east and 7 feet eouth o_ a concTete pad located norLh of B

Street and the fence line,

• Sample SB36G was taken in between two g_avel roads located north of G Street, The sample
was located 6 feet east and 10 feet north of Storage Area Marker No. Y, 50, 32. 77, and AA.

• Sample SB36H was taken 52 feet east and 6 thches north of the concrete pad

• Sample SB361 was taken ]0 feet west and 2.5 laet nor th of the nor theast comer of Building
T404.

Samples SB36J through SB36N were taken just south of Perimeter Road
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• Sample SB36J was taken 3 feet west and 3 feet north of Marker No. Y, 50, 28, 88, and AA

• Sample SB36K was taken 3 feet east and I loot north of Marker No. Y, 50, 30, 88 and AA.

• Sample $836L was bxken 15 feet east and 36 feet north of Marker No. Y, 50, 25, 87 and AA.

• Sample $836M was taken 18 feet east and 39 feet nox'th of Marker No. Y, 50, 31, 87, and AA.

• Sample SB36N was taken 6 fcet west and 52 feet north of Marker No. Y 50, 38, 88, and AA.

Samples were collected using a 2-inch-diameter, si_infess-steel push sampler¸ Samples were

also collected at an interval of 18 to 20 feet using a 1-inch<ilameter stmaless-steel push sampler.

VOC soil samples were collected directly from the continuous sampler using stamIess-steel

spoons. Part of the VOC sample was placed into a sealable plastic beg and allowed to

equilibrate. The head space in the pIaslac bag was measured for VOCs using a hand-held PID,
and the restdt_ wele used to determine which interval within each was selected for Level 3

COPC or TCL/TAL analyses. The remaining soil was placed into a stainless-steel bowl, rmxed,

and then t*anslorred into the appropriate sample jars.

All sampling tools were decontaminated before being used at each sample location according to

the procedures specified in the Gener_ Quality Assurano, Pro]eel plan (CH2M HILL, 1995) for the

R_/FS cu_ently being conducted at DDMT.

2.2.3 Analytical Procedures

Fifty-six subsurface soil samples were sent to CH2M HILL's Analytical Scrvloes in
Montgomery, Alabama forVOC, SVOC, peslzcide,metal,and TCL/TAL analyses.Samples

received at the laboratory were analyzed in accordance with pr ocedure_ outlined L_ the Generic
Quality Assurance Project Plan (CH2M HILL, 1995).

COE spilt _%mples were collected from the zerc_to_foot interval of Samples llB361 and SB36N.

These two subsurface soil samples were sent to COE's Atlanta, Georgia leboratoD' for analysis

of VOCs, SVOCs, pesticides, and metals.

A DQE was performed to assess the effect of the overall analytical process on the usability of
the data CH2M HILL collected in 1997. The DQE established that the detection of acetone and

bLs(2-ethylhexy l)phifialete can be attelbeted to field sampling and laboratory contamination
rather than to environmental conditions at the site. Also, low concen_ations of thoalns and

ftura_s can be attributed to background or instaamxent noise and are not ind feafive of

environmental conditions. With the exception of the qualifications listed above, the DQE

concinded that dam can be used in the project declsion-making process.

3.0 Interpretation of Sampling Results

3.1 Presentationof Results

Sect/ors 3.1,1 through 3.1.4 present results of the Screening Sites Sampling Program for

ScTeenlng Site 36. Data are presented by media for surface and satbsurface souls and _mpared

with appropriate screening criteria in three summary tables: Tables 3_A, 36-13, and 36-C. Data

from the 1997 CH2M HILL investigation are pre_ented along with historical dam from the

®
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RemediM Inveshgabans at DDMT, Final Report (Law EnvizonmentaL 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 ex_ed both backgrotmd values and the screening criteria. _aer e
concenWatiotts exceed the selected bachground value, the concentralmn _s compared with the

observed range of backgrotmd values as reviewed and established by the BCI'.

The COFCs for surface sod at this site include the thll(_wmg:

• Metals: arsemc, chromium, antimony, lead, cadmium, and copper

• PAHs: barmo(a)anthracene, benzo(a)pyrene, dibermo(a,h)anthracene, indeno(1,2,3-

c,d)pyrene and benzoCo)fluoranthene

• DDT

• 1,I ,2,2ot eh-achloro e tbane

COPCs for subsurface soils include metals (arsenic, chromium, lead. and copper) and

trichloroethene (TCE).

3.1A SurfaceS0il

Results of the surface soil analyses with values above deteclfion limits are shown in Table* 3_A
and 35-B.

3.1 ,t.1 BCT Screening Cdteda

Table 3_A summatazes constituents for which the BCT has selected a screening criteria. Metals

and PAHs were detected at concent_ataovs exceeding the BCT criteria.

Antimony was found at four satr face soil locathJns, at c(_ncen_rations ranging from 2J to 22

rag/kg. Two of the detected values exceed the BCT criteria of 7 rag/kg, in the final RI at DDMT

(Law Envi_orLment_l, 19901, _nKmony was found in Sample SS5 at 22 rag/kg. The 1997 samples
show that _mtlmony concent_atiom in surface soLIsat Screening Sites 36 through 39 are closer to

background values.

Arsenic was detected in suxface soiLs at all locarions sampled _tt this site, ranging in

concentration from 11.4] mg/kg at Sample SB36D to 27.7 mg/kg at Sample SB36L, Of the 14

samples, six had. de0ectioz_ that exc_ded the BCf criLeria of 20 mg/kg. A single sample (S£_)
had detectthr_ of arseinc during the 1989 invcsilgat_on (Law Envir oz_le_,taL 1990) of 20

mg/kg.

PAH compounds incindmg -- dibanzo(a,h) anthracene, benzo(a)anthracene, benzo(a)pyrene,

ind eno (1,2,3-c,d) pyr erie, and benzo(b)fhioranthene - were found at o_ae sample location (9S5)

during the 1989 investigauon (Law Environmental, 1990) that exceeded the screening criteria.

PAH compounds are found sitewide at DDMT primarily due to r_ilmad operations and will be

addressed in an upcoming risk evaluation. The more recent samplixlg from Sample 8B36C,

which is immediately adjacent to S_xS, indicated pAHs are no longer occuxring _tt this location.

Total chromivan was detected in all 14 samples at concenh'ations that exceeded the background

value of 24.8 rag/kg except for two cases (Samples SB36D and SB36E). However, none of the

detections exceeded the residential RBC for soil ingestion. However, in the final RI at DDMT
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(Law Environmental 1990), total chromium at Sample St:x5was detected at 296 mg/kg, which

greatly exceeds the residsn'aa] RBC value of 39 mg/kg.

Lead was detected in surface soils at Sackg_ound levels and below residential exposure based

RBCs value (400 nag/kg). Two notable exceptions are Sample SB36H, m which lead was

detected at 131 mg/kg (above the background value of 30 mg/kg but below the BCT screening

vnlue of 400 mg/kg), and Sample _6 from the 1989 investigation, in which lead was detected

at 2420 mg/kg.

Thus the more recent samples From the site do not indicate signific an_ contamination levels
Metals and PAHs are within the comparison criteria levels.

3.1.1.2 Other Screening Cdteria

Table 36-B compares the remaining constituents with the soll ingestion screening cdteiia for

both residenbal and industrial exposure scenarios. Cadmium, copper, and DDT had only
historical concenh'atioRs at one location (SKg) that exceeded the screening criteria¸

Cadmium was detected in oaly two recent smnples (SB'36F and SB36H) at concentrations that

slightly exceeded background values but did not exceed screening values. In the 1989

investigation (Law Environmental, 1990), cadmium at gamp]e _5 was detected at a

coneentzation of 159 rag/kg, which exceeds background and rasidep ri=l and thdusta'ial

RBCs.Copper was detected in all I4 surface soft. smnp]es at concent_afiOllS that wele generally

just slighdy above or below the background value of 33 rag/kg. Only at Sample SS5 (m 1989)
was copper detected at a concentration of 1_590 mg/kg This value exceeds the background

value and residential RBC value of 310 rag/kg but does not exceed the industrial RBC value.

DDT was detected at four sample locations (SB36E, SB36H, SB36IG and SB36N) at

concenFrations that were belew all screening criteria with one exception¸ At Sample SB36H,

DDT was detected at 0.23 rag/kg, which exceeds the background value but not the RBC values.

In the 1989 investigation (Law Environmental, 1990), DDT was detected at 5.9 mg/kg, which

exceeds both the background values and the residential RBC, but not the Industrial RBC for soil

ingestion criteria.

3.1.2 Subsurface Soil

Table 36C summarizes subsurface soil sampling data. Metals (arsenic, chromium, lead,

anlimony, and copper), TCE, and 1,1,2 tetrachforoethane were found at concentrations

exceeding the background or groundwater protECtiOn criteria. No historical subsurface data

from the 1989 hivesrigatlon are available for this site.

Anthnony was only detected at Sample SB36G (at the 4- to 6-foot depth) at a concentration of

8.7 mg/kg. No background value is available for anti.mony, bot thLs exceeds the groundwater
protecthin value of 5 mg/kg. ,_.rsehic was detected in al] fourteen borings at all depths
sampled. The detected concentratiov5 were generatiy sJighO.y above or below the background
value of 17 mg/kg, but in only one instance did the detected value exceed the groundwater

protection value. At Sample SB36H (at the 4- to 6-foot depth) the dstected vahie of 29.9 nag/kg

slightly exceeded the grOuLUdwater protection value of 29 mg/kg. However, samples from
below this depth did not have arsenic above groundwater protection criteria (See Figmre 2).

Total chromium was detected in all 14 borings at all depths sampled. The detected

concentratlortS generally ranged slightly above or below the background value of 26 mg/kg,
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but below the groundwater protection value of 38 mg/kg. Of the seven instances in which the
detected value exceeds both screening criteria, the exceedsmces always occurred at the 18-to-20-

foot depth. Exceedances above screening criterm tanged _¢om 38,1 mg/kg at Sample SB36J to

45.3 rag/kg at Sample Sg36C. These concentration ranges appear to be norra_ for the soil types

at the_e depths. Thus, the detected cbeqmiu m oould be from naturally occurring geological soil

types. Such variability was consxstent[yobserved at these dept_ elsewhere at this site.

Copper was also detected m all 14 borings at all depths sampled, Concenttalions of copper

ranged from 15.6 mg/kg at SampIe SB35A (at the 18- to 28-inot depth) to 44.4 mg/kg (at the 4-

to 6-foot depth) at Sample SB36E. No groundwater protection criteria exist for copper, but the

detected concentrations are generally below the background concentration of 33 rag/kg. In all

cases where the background values are exceeded, the criteria were exceeded between 4 and 10

feet in depth. The criteria are not exceeded at the deeper sample locations.

Lead was detected in all 14 both_gs at ag depths sampled. In all instances, the detected values

exceeded the groundwater protection value of l.S rag/kg. The background value of 24 mg/kg

was exceeded at eight sample points. Seven of the eight sample points were at the 4- to 6-foot

depth; the eighth was at the 8- to lO-foot depth. Criteria were not exceeded at depths greater

than 10 feet.

TCE was detected at four sample locations (SB36H, SB361, SB36K, and Sll36N) at all sampling

depths. In two samples (SB36I m_d SB36K) the detected value exceeds the grotmdwater

prot_ecllon value of 0.06 rag/kg. "ICE was detected at 0.14 mg/kg at Sample SB36I and at 0.32

mgkg at Sample SB36K, but at only the deepest (18- to-28-£oot) interval.

1,2,2.2.TetwachJoroe thane was detected at two sample locatAons (Sll36K and SB36N) at this site.

No background value exists, but the groundwater protection value of 0.003 rag/kg was shghriy
exceeded at these locations. 1,1,2,2-Tet_achlor oeth ane was detected at all three sampling

intervals in Sample SB36I(, ranging from 0.005J rag/kg at the 18 to 20-foot intexval to 0.02 at the
8- to 18-foot interval In Sample SB36N, it was detected at 0.019 rag/kg at the 4- to 6-foot

interval and at 0.006J rag/kg at the 8- to lO-f_t interval.

Groundwater associated with Screening Sites 36_39 should be sampled to determine ff the

chlorinated solvents have migrated to groundwater during historical operarions in the area.

3.2VerticalandLateralExtent
A total of 15 surface soils, and nearly 50 subsurface soil samples have been collected _om the

susi0 ected rale_e areas at these sites. Based on the data collected, it appears that there ave
metals that are naturally occurring; however, several COPC, s that persist in the sol] substrate

are aLtfibuted to Screening Si_ 36 through 39 historical operations.Four metals -- arsenic, total

c3aromium, coppex, Ftnd lead - were found sitewide in all surface and subsurface intervals

sampled. No t_ends were noted across the site in any lateral direction; the concentrallop._ of
each of the_e metals did not vary s_bst_nllally w_ lateral direction, However, some tTertds were

noted with total chro,'inum, in that the higbes t coz_cenLration occurred at the 18- to 28-foot

depth interval in 12 of the 14 borings. This is consister_t with the chromium occurrence
elsewhere at the site at the same depths For the re mainJng three metals, the highest

concentrations occurred in the 4- to 18-font interval These increases in concentration at depth

likely result from natural variallon_ in soil types.
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In the 1989 investigation (Law Environmental, 1990), copper was reported in the surface soil at

Sampfa S_5 at a high concentration of 1_90 mg/kg. These levels were not duplicated m the

more recent investigation, where the highest concentration of copper at the surface was 56

rag/kg at Sample SB36H,

Cadralttm is not a sitewide problem, as it was ordy detected in a total of three sampEng

locations. Cadmium was detected in Samples SB36F and SB36H at concentrations below all

screening values, Cadmium is a COPE because in 1989, at Sample SS5, it was detected at 15g

rag/kg, which exceeds all screening criteria.

Antimony was only detected in four surface soil sampling Iocdtions at concentrations slightly

above background and in only one subsurface soil location (Sample SB36G at 4 to 6 feet) at a

concentration slightly above groundwater protection values. Antimony is net considered a site-

wide problem,

?AHs at Screening Site 36 were only detected m surface sods at Sample SB36H in the recent

investigation at levels that did not exceed any screedinj_ criteria, PAH compotmde were
detected in surface sods at Sample SS5 (Law Envisonm6ntal, 1990) at concealtrations that

exceeded the residential RBC values. PAH compounds are found in surface soil and will be

addressed on a facthtywide basis as part of an upcoming risk evaluation.

Recent sampling for DDT found detections in surface snifa at 4 of the 15 sampling locations

{SB56E, SB36H, SB36K, and SB36N), none of wh£ch exceeded any screening criteria, DDT is a

COPC because in one instance (Sample SS5) in 1989 (Law Envlsortmental, 1990) it was detected

at concentratiortg of 5.9 rag/kg. This value exceeds the background and residential RllC values
for DDT.

1,1,2,2-Tetr achloroethane occurrences are confined to two sample Iocat fans (SB36K and SB36N),

Surface sod detections did not exceed any criteria, and substtrface soil detections only slightly

exceeded screening criteria.TCE was detected at the 18- to 20-foot interval (in Samples SB36I

&rid SB86K) exceeded the groundwater protection value, TCE is detected in only four boring

locations: SB36H, SB36I, SB36K, and SB36N. At Sample SB56IG it is detected at every surfaoe

and subsurface soiI depth sampled, but only exceeds screening criteria at the 18- to 20- foot

depth, At Sample SB36L it is detected at all subset face boring depths and at Sample $B36H and

Sample SB36N, it is detected at a single depth. These volatile chlorinated solvents tend to

degrade faster at the surface, although they migrate downward from subsurface soils to

groundwater, Typically, they are meastlK_ at tow levels in sod raadia,

3.3 Potential Migration Pathways

The following paragraphs provide a general d L_tssion of the potential migration pathways for

several constituents found at Screening Site 36.

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, ozddes, or

hu_c orgaalc material and migrate as suspended soti _ surface water or as a sedll_ent,
Arsenic can exist in four common oxidatien states, and these control its sblubl]ity, It readily

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

compound,
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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 az_d +6. The

trivalent form readily combines with aqheous hydroxide to form insoluble chromium

hydroxide and is of little risk. The hexavalent form is soluble and tends to stay in solutlon.
unless some activated carbon n'.aterfal is present for it to serb onto¸ Dissolved chromium is

readily adsorbed onto sediments but may be bioaccumulated through aquaft¢ organfama,

Lead is present at coneentratlons greater than background, or above screening criteria, in
surface and subsurface sods, and in sediment at DDMT. Lead is moderateIy soluble and

potentiagy can be leached from any of these forms of occurrence, reaching concenteations ha

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

human and ecological receptors. Additionally, lead tn surface soils and sediment potertiially

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

Benzo[a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, benzo(b)fluoranthene, and

indeno (1.2,3-:,d) pyrene, a group of related long chain, polycycllc aromatic hydrocarbons, have

sim;laT chemical and physical characteristics, and tenc_.to n_grate and behave in the

environment in a similar manner. Generally, these compounds have low vapor pressures, and

are only margmalIy sohable in water, and have a high affinity for soils. All of these compotmde
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 Lrlturbid surface water or to bottom feeders Lr_areas with
contaminated sediments. That none of these compounds was detected in sediments hithcates

this is not a majoz 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

GOc_rinated solvents were detected m site suhauzfoce softs north of the concrete pad between

peruneter Road and the pad Groundwater quality within the site arLd downgradient of it

should be further evaluated for the presence of chlorinated solvents. Potential risks associa to:l

with me_als fouz_d at low concentr ations-inchad2ng arsenic, total chromium, copper_ and lead-

require further comparison of the hackgrounti _pu_tfon with the data collected. AwiIRble

data are considered sufficient to perform this analysis, and additional cia_a collecthan is not

required for these sites.

4.0 interpretation of Screening Criteria Comparisons

4.1 Methodology

The PRE wa_ performed in accordance with the Guidance on pretiminary Risk Evcfaatfansfar the

Purpose of Reachfa_ a Findin_ of Suitability to Leas_ (FOSL) (EPA Region W, 1994). A discussion of

the PRE methodology _ provided as Appendix A to this dccumenL
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4.2 Screening Sites 36 through 39 Risk

Carcinogenic and noncarcinogemc risks for Sereenmg Sites 36 througl_ 39 are presented in

Table 4-27 of the draft PRE (USAESC, 1998), and detailed chemical-specific estimates are

presented in Appendix A of the PRE.

The PRE risk raho was eshmated at a maximum of 7 in a mfllinn for art industrial workei and

64 in a million for a residential receptor. All carcinogenic risks are from the presence of arsenic

In soil samples at a concenh-a tion ranging between 224 and 277 mg/kg, compared to a

backgrotmd level of 20 mg/kg. A total of 1¢ samples were collected from Screening Sites 36

through 39. Six samples had these reported arsenic ievels; all others were within background
levels. Thus, the observed arsenic could be the naturally occurring levels for the site.

The noncarcinogeni¢ ratio was below a value of 1.0 for an indtt_lrial worker and is above a

value of 1.0 for several of the samples for a residential receptor. While no industrial chemical
exceeded a ratio of 1.0, each sample exceeded a value of 1.0, due to the presence of low ]evals of

the inorganic chemicals, chromium, copper, nickel, antlmony (1 (_ut of 1_=samples), lead, and
zinc.

There a_e no organic chemicals of interest in surface soil at this site. Several naturally occurring

inorga_c chemicals are present st levels that are slightly above background levels.

This PRE addresses only the potential htmaz_ exposures to the surface soils at a site. Potenbal
indirect pathways such as migration to groundwater are addressed by comparing the

concentrations with groundlwater protectaon criteria, Ba.c.edon the groundwater protectSon
exeeedenee, c]dorinated sohients should be further evaluated in the site gr omadwat eJ:.5.0

Summary and Reconunendadl0ns

5.1Summary
Several metals are fouald consistently throughout the site at all depths sampled at

concentrations near background values.

Arsenic was detected in surface soils at all locations sampled at tl_ site. Of the 14 samples, six

had detections that exceeded the BeT criberla of 20 mg/kg. Arsenic was detected in all 14

samples collected at all depths. The detected concentrations were llenerady shghlly above or

beinw the background value of 17 rag/kg, but Lq only one instance did the detected value
exceed the groundwater protection value. The highest detectioz_ of _t_enic were consistently

found m the upper six feet _f the sample location.

Total cltr omit t_t was found throughout the site at all depths, with the ga_atest concen_alie n of

chromium cor_ialenlly occurring at the 18- to 20-hiot depth Several exceedanc_s of the
groundwater protection screening criteria o_.cur at th_ depth.

I_w levels (_f PAH compounds are found in historical sutr face sod sample and will be

addressed on a faeihtywide basis as part of an upcoming ask evaluataon.

Generally higher concentration5 of the COPC.s detected at San-tpl e SS5 ha 1989 (Law

Environmental, 1990) were not retlccted in the more recent sampling events.

®

®

®
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Groundwater at the site should be sampled to investigate if the chlorinated solvents have

migrated to the reglona] aquifer

5.2 Recommendations

Potential risks associated with arsenic require further comparison of the hackgrotmd

population with the data co_cted, Mcrdtor groundwater at the site and downgradient from

the site,
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Screening Site 54 DRMO East Storm Water Runoff Canal

1,0 Introduction

The chart below presents the location and status information for this screening site.

Parcel Building Number RI/FS _ OU Site Number CER_LA= Status

15 DRMO EastCanal 4 54 Screoning
'NI/FN: Rem_ial IrlvBsfigation/FoaMbilityStudy
=CERCI_: Comprehensive Environmental Ros_r_a, _ml_nsafion, and Liabili_ ACt

Screening Site 54 is a canal that collect_ the stormwater runoff from the DRMO yard (and

associated sites) and other DDMT facilities¸ Figure 3 shows the sites associated with Screening

Sxte 54. This site ts located near the northeastern part _ the Math Installation. "I_ae canal LS
approximately 930 feet long¸

2,0 Study Area Investigation

2.1 Previous Investigations

No previous sampling data exist for the site. Therefore, a biased sampling approach was

implemented to evaluate the presence of corttammation at the site.

2.2 Screening Site Sampling Program

2.2.1 SamplingStrategy
The samplhag strategy was developed to evaluate whether releases have occurred to surface
soils, subsurface soils, surface water and sedLments. Surface soil subsurface soil, and sediment

samples were analyzed for VOCs, SVCCs, pesticides, thoxins, and metals. At least one sample

kom these media at this site was analyzed for TCL/TAL constatuents m accordance with the

Screening Sites Field Sampling Plan (CH2M HILL 1995). Surface water samples were av_lyzed

for VOCs, SVCC% pesticides, dioxJns, and total and soluble metals.

2.2.2 SamplingProcedures
S_ctions 2.2.2.1 and 2.2.2.2 describe the sampling procedures and laboratory analyses

performed for surface soils and subsurface soils.

2.2,2.1SurfaceSonSamplingProcedures
With the approval of the TDEC and EPA, one surface soil sample (SS54A) was collected from

this site (shown in Figure 3). Sample 5,,q54A was taken approximately _ feet east of the canal just
south of B Street.

®
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Figure 3

Site 54, DRMO Storm Water Runoff Canal
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The sod was removed from the ground using a standard stainless-steel hand auger VOC

samples were immediately collected from the top six inches of sodl before being tntxed. Part of

the VOC sample wits placedlinto a sealable plastic bag and allowed to equilibrate¸ The head

space m the plastic bag was measured for VOCs using a h_nthbald PID, and the results were
used to determine which sample location was selected for Level 3 COPC or TCL/TAL analyses,
The soft was transferred into a alairdess-steel bowl using stalrdess-steel t_owels, mixed, imd

then placed into the appr<)priate sample jars,

All sampling toob were decontaminated before being used at each sample location according to

the procedures speci_ed in the Generic Quality Assurance ProjeclPlan (CH2M HILL 1995) for the

RI/FS currently being conducted at DDMT.

2.2.2.2 Subsudace 8011 Sampling Procedures

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

locallo/xq ($1334A and SB.94B) at this site. Samples at both lc_al:iorts were coUected at three

depths: zero to 2 feet, 5 to 7 feet, and 8 to ] 0 feet. Sample SB54A was taken at the udet of the
canal, and Sample SB54B was taken at the oudlet of the (_anal,

Samples were co]letted using a 2-inc_-_Liameter, sta_less-steel push sampler. VOC soft samples
were collected directly from the continuous sampler using st_dnless-steel spoon. Part of the

VCC sample was placed into a sealable plashc bag and a3.owed to equilibrate. The head space
in the plastic beg was measured for VOCs using a hand-held PID, and the recruits were used to
determine which interval within each boring was selected for Level 3 CO]PC or TCL/TAL

analyses. The remaining soll was placed inte a stainless-steel bowl, mixed, and then trm_sferred

into the approprmte sample jars.

2,2.2.3 Surface Water/Sediment Sampling Procedure

After a rah_a]l event of at least 0.2 inch fodlowlng a 72.-hou_ dry spell, three sinnmwater

samples (SW54A, SW54B, and SW54C) were collected from three lccations within the
stormwater ditch (shown in Figure 3). Each sample was collected from the center of the channel

at mid-depth. All surface water samples were collected within fottr houxs of the end of the

ralkali event. The following details the sample locations:

• Sampfe SW54A was taken east of Sample SB54A between the railroad tx_cJ_,

• Sample SW54B was taken south of SBSdS, iust south of Du_n Avenue a_d Pedmete_ R°ad'

• Sample SWS_C was taken just southwest o f Sampfe SS54A, and south of B Street-

Sediment saw.pies were collected from three locations (SE54A, SE.94B, and 5E54C) in the ditch

system- The following detaEa the sample locations:

• Sample S_A was _ken approximately 40 feet downsbream ot Sample SWS_A.

• EampleSE54gwastakensouthofSampleSB54Bm_dnorLhofSampfegW54Bjustsouthof
DUTt_ Aven_e,

• Sample SE54C was Laken west o f Eample SS54A, and south of B Street.

The Geoprobe TM was used to penet_te the concrete lining and to sample the soil just below the

concrete lining. This method ol sampling was performed to evaluate the soft that had been
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e×posed to runoff helore the eQn_tructlon of the concrete lh_Jng. The concrem lth_g we_s

penetrated at the boom of the ditch a_ near the center, and sedimen t samples were o0]lected

when the ditch was dry.

Aft sampling tools were deo0ntamlr_tcd before being used at each _ample 1¢¢a tinn a_ording

the procedures specified in the Generic Quality Asau rance Project Plan (CH2M HILL, 1995).

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

analyses, One surface soft, six substrr face soft, and threa sediment samples were analyze ft for

VOC.s, SVOCs. pesseides, dioxins, metals, mtd TCL/TAL. Three surface water samples were

analyzed for VOCs, SVOCS, pealicides, die xuis, total metals, and soluble metals. Samples

received at the lsbora[o_ were analyzed in accordance wiLh LEe procedures ou ftined in the
Geneffc Quality Assurance Project Plan (CH2M HILL, 1995).

A DQE was performed to asses5 the effect of the overall analytical grccess on the usability of

the da_ CH2M HILL collected in 1997. The DQE established that the detection of acetone and

bls(2-alhylhexyi)phthalate can be attributed to field sampling and laboratory contaraJJ_ation
rather than to envkonmental condilio_ at the site, Also, low concentratiorLs of c_oxins and

fu_ans can be allabbuted to background or ins_ment noise and are not thdicative of

env_onmental conditions. With the exception of the qualtheaftons ftsted above, the DQE

concluded that data can be used in the project daclsuin-making process,

3.0 Interpretationof SamplingResults

3.1 Presentationof Results

Sec_ons 3.13 through 3.1.4 present results of the Screealthg Sites Sempting Program for

Sc_eerting Site 54. Data are presented by media for studace soil, subsurface softs, surface water

and sediment Dala are compared with appropriate screening criLeria in five summary tables:

Tables 5_A, 54-B, 544Z. 5_D, and 5_E. Data from the 1997 CH2M HILL invesft gafion are

presented along with historical data from the Remedial Investigalions at DDMT, Final Report

(Law Frays'onto enta], 1990). If a value from a sampling Icca'don exceeds one of the comparison

criteria, that value and the c_mpa_son criterion &re shown in bo]d on the su_t 7 ruble.

COPCs are parazneters thai. exceed both background values and the sc_ee_L_g criteria. Where
concentrations exceed the selected background value, the concenbratinn is compared with the

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

The COPC.s at Screening Site 54 include arsenic, dieldrin, and TCDD equivalent fm surface

soils; lead in subsurface soils; dissolved arsenic and DDT in surface water; and lead, DDT,

DDD, and DDE in sed._cnts, The BET has identified dlel d_._ as a sitewide COPC, and it v_U
be evaluated on a sitewJde basis.

3.1.1SurfaceSoil

Results of the surface soft analyses with values above detection lirmts are shown in Tables 54_A
and 5_&
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3.1.1.1 BCT Screening Criteria

Table 54-A suntmames constituents for which the BCT has selected screening criteria. Arsenic

and TCDD equivalent were detected, _ concen_-arions exceeding the BCT criteria.

Arsenic was found in Sample SB54B at a concen_atinn of 27.3 rag/kg, winch is shghdy above

the background value of 20 rag/kg. Arsente was detected at two other surface soft sample

thcations (SB54A and SS54A) at concentrations that were below the background level

TCDD Equivalent was detected at three sample locations (SBSdA, SB54B, and SS54A) at
concen_ations that stigbdy exceed the BC]: criteria of 0.00001 mg/kg.

3.1.1.2 Other Screening Criteria

Table 54-B compares the remaining constituents with the health-based RBCS for both
resideal tial and industrial exposure scenarios Dieldrin is the only remaining constituent that

was found at ccz_centradons exceeding the screening criteria. Dieldrin was found at a

concentraEon of 012 mg/kg in Sample SB54B, which exceeds the screening criteria of 0.04

rag/kg (residential RBC for soil ingestion), Dieldrin is thtmd sitewide at DDMT and will be

addressed in an upcoming risk evaluation.

3.1.2 Subsurface S0il

Table 54_ su_es subsurface soft sampling data. Lead was the o_y consiltuent found at

concentiatlons exceeding the background or groundwater protection criteria. At all depths of

both borings, lead was detccted at co_cent_ado]xq exceeding the groundwater protection value

of 1.5 rag/kg. However, in only one case, Sample SB54B at 5 to 7 feet, did the lead concent_atinn

of 24.2 mg/kg s_.ghdy exceed the background value of 24 mg/kg.

3.1.3 Surface Water
Table 54-D sumanex_es surface water sampling data. Dissolved arsenic and DDT exceeded the

screening criteria.

Dissolved arsenic was detected in all three s un'ace water samples at values that exceeded the

ambient water quality criteria for human health of O.O00018 milligrams per liter (rag/L).

However, the background value for dissolved arsenic is 0.012 mg/L, and only Sample SW54C

(at 0.0121 rag/L} slightly exceeded this backgrotmd value.

DDT was detected in all three s_face water samples at concentrations that exceeded all

screening criteria. The detected values ranged from 0.000066J to 0=000086] mg/L.

Since both arsenic and DDT have very low solubility, detected concentrations are suspected to

be from the suspended particulates in the surface water samples.

3.1.4 Sediment
Table 54-E summarmes the sediment sampling data. Note that sediment samples were taken

from below the concrete ditch liner by augermg through the concrete to collect a sample of

underlying soil. This was done to evaluate the potential effects of historical operations at
DDMT before the concrete lining was installed.
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Lead was detected m all _hree sediment samples but only e×ceeded background values and

screening criteria at Sample SE,54B, Concentxat_ons of lead at Sample SE54E were 639J rag/kg.

Concentrations of DDD exceeded background values and National Oceanic and Atmospheric

Administration (NOAA) sediment criteria (0.002 mg/kg) at Samples SESgB and SE54C, with

concentrations of 0.ggJ and 0.009J ms/kg, respectively,

At all three sediment sample Iocatioos, the concentrations of DDE exceeded the background

values, the sediment PRG values, and the NOAA sediment criteria. DDE was detected at 0.015I
mg/kg (SESgA), 0.12J mg/kg (SE54B), and II 25J (SE54C).

DDT was detected at all three sediment sample lcca_dons, at concent_atlon_ exceeding the

NOAA sediment criteria (ll 001 rag/kg). No background values or PRG values are available for

sediment for DDT. However, m terms of risk exposure, none of these are true sediment samples

becax_se they were cnllacted from underneath the cement lining of the ditch and are currently
not exposed to aquatic popnlafions or subject to surface water h-ansport.

3.2 Vertical and Lateral Extent

The site is a cement lined stormwater ditch. Potential historical releases have been thves_ga ted

by sampling soils undeneath the cement lining, a_ well as collecting surface water after a rain

event. Based or= the data collected so fax only low levels of lust orically used orga no-chlorine
pestiddes were detected in the sods of the ditch. Then- concenh'atio_s are similar to those found

elsewhere at the site. Many of the inorganic constituents that were found are at eoncentratlons
simdar to background levels.

Arsenic was detected in all media at this site, but only exceeded background values and

screening crftefia in suzface soils (Sample SB54B at 273 rag/kg) and surface water (Sample
SW54C at 0.0121 rag/L for dissolved arsenic). The maximum value of arsenle L_ surface soils

detected from sampling across all screening sites on the Main Ir_taI1atiort was in Sample SS52B

at 45.1 mg/kg. Arsenic values exceeding the beckgr_u_d value of 20 rag/kg in surface soiI may
be due to the natural va riahlli_y of arsenic with changing soil type, or it could be from

operations such as sitewlde pesticide appticadon.

Tolm] _oxi_, as expressed by the TCDD equivalent coz_centcation, were detected in all media
at extn_mely low concentxafion$ acxoss the site. Only in surface soil samples ted the detected

values exceed background or screening criteria, However, there were no localized high

concentrations. Observed concentrations are similar to tho_e detected in all the analyzed
samples both at the site and Sa ckgr ound.Dieldsin is found in surface soft, subsurface soil,

sediment, and surface water at this site, but only exceeds background or screening criteria is
surface sods at one ]_:ation (Sample SB54B at 0.12 rag/ks). Die]dsth will be addressed on a

fac_tywide basis as part of an u]_ornmg risk evaluation.

Metals, suck as lead, found in subst_face soils at concentrations that slillht]y exceed

background are considered to be representative of the naturally occurring variability of metals

with chan_ng sotl type. Elevated eoncen_atior_s of meh_ds were not found in surface soti
samples.

DDD was only detected in sediments at this site in two (samples SE54B and Sll54C) of the three
samp]e_. The dete*cted values exceeded background and screening criteria
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DDT was detected in all media at this site, but only in surface water (Samples SW54A, SW54B,

and SW54C) and sediment (Samples SE54A, SE54B, and SE54C) at concentrations that exceeded

screening criU'ria, r _ ! _ V

DDE was detected in all media except surface water. Only in the sediment sample_. (Samples

SEE4A, SEE4B. and SE54C) did the detected c_ncentrations exceed background and screening

criteria. •

Thus, low levels of metals, chIotinated pesticzdss, and dinxins were detected in soils

underneath the cement lining of the carafl at concentrallons sim_u- to surface sods. Stormwater
contained arsenic, DDT, and DDE that could be from the soft particulates in the s_r face water

sample,

3.3 Potential Migration Pathways

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

several constituents found at Screening Site 36.

ArsP_c exists at several sites on DDMT in surface sotls at conc_allons above scleening
b

levels, Arsenic's mobility and toxicity are tied to ts compIex geochemish'y and its ab_ty to

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

ht_c organic material and migrate as suspended soil in surface water or as a secant.
Arsenic can exlst in four common oxidation states, and these control itssolubility. Itreadily

branspor ts through aquatic environments as a dissolved saiL, or as a complex with an or_c

cempoumti.

Lead is present at concczd_ations greater than background, or above screening erlter_ in
surface m_d subsurface soils, and m sediment at DDMT. Lead is moderately soluble and

potentially can be leached from any of these fonT_ of occurrence, reaching eoneentratio_ 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 par ticdiate matter in surface waters m_d impact aquatic organisms.

Dieldrin is present at DDMT in surface and subsurface soils. 51tree t.hls compotmd is only

minutely soluble in water, its most [Lk_ly _gration pathway at th_ site is vw. ezosion as

suspended sod p_ticles in the surface water, where it potentially would be avagable to aquallc
organisms DielcLrin in the subsurface soils should be relatively immobtie, and not impact

groundwater quality.

DDT, mad two of its' degradation breakdown products, DDD and DDE, are present in
subsurface sods at DDMT, and should not be mobile in this environment. These compounds

have an extremely high affinity for soil and are essenttaUy insoluble in water. So long as they

are buried and the potential for direct contact is cont_otied, the potential to migrate is minimal

Shonld 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 _n DDMT, indicating migration via this pathway has

occurred. These compounds can bioaecumulate and become more concentrated as they move

up in the food chain, and o0nld potentially affect receptors via this migration pathway,



3.4 Additional Data Needs

No additional data are needed for this site based on the ex_g lsfformafion.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology
The PRE was performed in accordance with the Gmdance an Preliminary Risk Evatual=onsfar the

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

the PRE methodology is provided as Appendix A to this document. This PRE addresses direct

exposure concerns for human receptors using default assumptions.

4.2 Screening Site 54 Risk

Carcmogenla and noncarcinogenic risks for Scr eeaxing Site 54 are presented in Table 4-28 of the

dralt PRE (USAESC, 1998), and detailed chemical-specific estimates are presented in Appenthx
A of the PRE.

The maximum PRE carcinogenic risk ratio for an industaSal worker scenatio is 7.5 in a million

and the residential scenario is 67 in a ra;ll;nn, winch is from arsenic at 273 rag/kg compared to

a background level of 20 mg/kg,

The noncarcmogenic ratio for an industrial worker is below a value of 1,0 and for a residential

receptor is shghtly above a value of 1.0, mostly from lead and other metals.

Because of the lack of orgamc contamination, there are no significant risks to human health at

this site. Low levels of metals could be related to the historical background and do not indicate

site-related impacts, No further action is recommended at Screening Site 54.

5.0 Summaryand Recommendations

5.1 Summary

(_emicals detected underneath the cement lining o_ the ditch appear to be similar to sue:thee

soils acro_ the base. Arsenic, dinxins/thrans, dieldrin, lead, DDT, DDE, and DDD were

detected at concenh'atio ns slightly exceeding the BCT criteria. Since there is not a current

exposure pathway for these chemicals, additional characterization is not necessary. Chemicals

detected across the base, such as metals and dieldrin, will be add rc_-osedthrough further risk
evaluations.

5,2 Recommendations

No further action is recommended at Screening Site 54.
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Screening Site 55--DRMO North Stormwater Runoff Area

1.0 Introduction

The chazt below presents the location and status iz_o_t/on foz th_ screerting site.

Paine] Building Number R I_-S' OU Site Number CERCLA' Status

15 D_MO North Runoff 4 55 Sctoen[ng

_RI/FS: Remedial Investlgatio n/Feasibility Sludy

_CERCLA: C_p rehe_ sire Envir_menlal R_ponso, Compon_ati_, and Uabili_ Act

Screening Site 55 is located at the nor_em end of the Main thstal_lion adjacent m Perimeter

Ro=d (Figure 4). It consists of the stormwater drain that collects runoff from the DRMO yard

and the Main Installation. Sample locations were selec_d at the inlet of the stormwater d:ain

that carries runoff across the nor them DDMT boundary

2.0 Study Area Investigation

2.1 Previous Investigations

No previous sampling data exiat for this site.

2.2 Screening Site Sampling Program

2.2.1 Sampling Strategy

13re sampling s_te.gy was developed to evaluate whether releases have occuzred to surface
soils_ subsurface soils, surface water, and sediments. Soil and sediment samples were analyzed

for VOCs, 5VOCs, pesticides, dioxths, and met_s. At least one sample from these media at th_
site was analyzed for TCL/TAL comtltuents in accordance w_th the Screening Sites Field

Sampling P_zn (CH2M HELL, 1995). Surface water samples were analyzed for VOCs, SVOC.s,
pesticides, diaxins, and total and soIuble mPtals

2.2.2 Sampling Procedures

Sections 2,2.2.1 and 2.2.2.2 desc_be the sampling procedures and laboratory analyses

performed for surface soils and subsurface soils.

2.2.2.1 Surface Soil Sampling Procedures

One surface soil sample was collected as part of soil boring SB55A; the lccafion of th_s sample is

described below and shown on Figure 4.

2.2.2,2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, subsurface soil samples were collected at one location

(SB55A) at this siLe (shown in Figure 4), At tl'Js )ocation, samples were collected at L_ee depths:
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zero to 1 foot, 3 b3 5 feet, and 8 to 10 feet. Sample £B55A was taken 10 feet south of Pefii_eter

Road just south of a storm drain located west of the fence line

Samples were collected using a 2-thch diameter, stainless-steel push sampler. VOC soil samples

were collected directly from the eonbnuous sampler using stairfless_steel spoons. Part of the

VOC sample was placed into a sealable plastic bag and allowed to equilibrate. The head space

in the plastic bag was measured for VCCs using a hand-held PID, and the results were used to

determine which interva] within each boring was selected for Level 3 COPC or TCL/TAL

analyses. The remaining soil was placed into a stainless steel bowl mJxed, and then transfenred

into the appropriate sample jars.

2.2.2.3 Surface Water/Sediment $ampling procedures

After a rainfall event of at least 0.2 inch following a 72ohour dry spell, one stormwater sample

(SW55A) was collected (shown in Figure 4). Sample SW55A was taken east of Sample SB55A
and north of Perimeter Road and south of Dualn Avenue. The surface water sample was
collected within four hours of the end of the rainfall event from the ceztter of the stom_water

&rain. This sample was coflected vath the approval of the TDEC and EPA,

One sedunent sample (SE55A} was collected foam this site _.rith the approval of the TDEC and

EPA. Sample SE55A was taken east of Sample SBbSA, west nf Sample SW55A, north of
Perinneter Road, and south of Dtmn Avenue. P, stainIess-steel spoon was used to remove grave]

and smaU amo _n _ of seclmaerLt from the bottom of the &rain or "trap." The large pieces of

gravel from the sediment sample were iemoved before tTansferrhag the san_ple into the

appropriate sample jars.

All sampling tools were decontaminated before being used at each sample lccation according to

the procedures specified in the Gener/c Quality Assurance Project P/an (CH2M HILL, 1995) for the

RI/FS cur_enlly being conducted at DDMT.

2.2.3 Analytical Procedures

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

analyses The tluee subsurface soil samples were mlalyzed for dinx_s and TCL/TAL; the

sedimeat sample was analyzed for VOC_, SVOC_, pesticides, dioxi*_, a_d TAL metals; and the

surface water sample was azedyzed for VOCs, SVOCs, pestiddes, cllox4_s, total TAL n_ed_
and so]uble TAL metals Samptes received at the laboratory were analyzed in accordance with

the procedures outlined in the Genetic @:ality Assuranc_ Project Plan (CH2M HILL, 1995).

A DQE w&5 performed to assess the effect of the overall an_yl_cal process on the t_abllity of
the data CH2.M HILL collected in 1997 The DQE esl_bSahed that the detection of acetone and

bis(2-e thy Ihexyl) p hthaie te can be attributed to field sampling and laboratoI7 contarnlnatio_t
rather than to environmental conditions at the site. Also, low concentrations of din.fins and

furans can be atbributed to keckg_ound or instrument noise and are not indicative of

envlronn,ental conditions. With the exceplaon of the qualifications listed above, the DQE

concluded that data can be used in the project decks, on-making process
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3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sections 3.1.1 through 31.4 present results of the Screening Sites _al_ tpling Program for

Screening Site 55. Data are presented by media for surtace soils, subsurface soils, strtlace water,

and sPdiments az_d compared with appropriate screening criteria in five summary table_:

Tables 55-A, 55_B, 55_C, 55-D, and 55-E. Data from the 1997 CH2M HILL investigation are

presented along with historical data from the Remedial fnoe$11gations al DDMT, Final Reporl

(Law Enviro_enbaL 1990). Ifa value from a sampL_g location exceeds one of the comparison
criteria, that value and the comparison criterion are shown in bold on the summary table.

COPCs are paramete3"s that exceed _0oth background valu e_ and L_e screening criteria. Where
eoncentTatinz_ exceetl the selected background value, the concentration is compared with the

observed range of backgrourtd values as reviewed and _tabtisbed by the BCT. Each detected
concentration was compared with a criterion. Also the surface water detectio_ for the

stormwater were conservatively compared with aquatic life protection criteria, although these

canals do net support aquatic Iti:e.COPCs at this site Lqalude lead, DDT, and pentaehlorophenol

(PCP) in surface water and DDD, DDE, DDT, and dioxins/ft_aJ_s in sediments. The
dlo,d*ns/_ rans were in surface soils; there are no COPCs for subsurface soils.

3.1.1 SurfaceSoil

Results of the surface soil analyses with values above detection limits are shown in Tables SS-A

and 55-B.

3.t.1.1 BCT Screening Cdteda

Table 55-A su_s constituent_ for which the BCT has selected a screenmg criteria. TCDD

equivalent cencent_atinn was detected at 0.0000114 mg/kg LrtSample SBSSA, which slightly

exceeds the background criteria of 0,0000I rag/kg.

3.1.1.2 Other Screening Criteria

Table 55-B compares the remaLqing constituents with the soft ingesriozt screening criteria for

both reside-otial and industrial exposure scenarios, No detected values that exceeded the (RBC)

criteria for soil ingestion were found at this site. Most of the dioxLrt/furan detecriorts were for
the less toxic isomers, and their concentrations are similar or lower than those detected in the

individual backgreundsamples.

3.1.2 subsurface Soil

Table 5,5-C surarl_tlzes subsurface soil sampting data. No concenbrafions were detected that

exceeded the background values and gxoundwater protection critena.

3.1.3 SurfaceWater

Table 55-D sumraa_zes surface water samp]Lng data. Lead was detected at 0.0387 ==g/L, which

exceeds the background value of 0.019 rag/L, and the Federal A_- tbien t Water Quality Criteriap
Chronic criteria for the Protection of Freshwater Aquatic Life (AWQC-AO).
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DDT was detected in Sample SW55A at a concentration of 0.00022 rag/L, which exceeds all

three screening criteria shown in Table 55-D; however, no background value exists for DDT.

PCP was detected in Sample SW55A at 0¸013 mg/L, which exceeds the Federal Ambient Water

Quality Critena for the Protection of Human Health for the Ingestion of Organisms and Water

(AWQC-HH).

3.1.4 Sediment

These are dry-dltch lining soils, except during rain events. Table 55-E summarizes the sedunent

samphng data, DDD was detected in Sample SES5A at a concen_'atlon of 0.03 mglkg, which

exceeds the background value of 0.0061 mg/kg and the NOAA ccheria of 0.002 mg/kg DDE,

detoated at 0.032 rag/kg in Sample SE55A, exceeds the background value of 0.0072 mg/kg, the

PRG criteria of 0.0017 mg/kg, and the NOAA criterla of 0.002 rag/kg. DDT, detectt=d at 0.068

mg/kg, exceeds the NOAA criteria of 0201 rng/kg, No background value or PRG criteria exist

for this parameter.

TCDD Equivalent was estimated in sediments at this site at concent_atiotx_ of 1.88E-05 rag/kg,

which exceeds the background value of 0,0000054 rag/kg. However, since these ditch_ are dry,

a suzface s_iI background value is a more appropriate criterion, thus a value of 0.00001 is
similar in ¢oncentzation to that esthnated for the site.

3.2 Vertical and Lateral Extent

The ditch was sampled during a rain event to represent the worst-case conditions. Thus,

collected samples do not truly represent normal site conthsams. Additionally, detected

oncerdxations were compared with sediment and surface water criteria protective of aquatic
life, which is a conservative wor st<ase evaluallon of the data. The diox_s and thxans in surface
sdils, surface water, mad sedim_nls ate similax to the background levels.Lead is detected m

surface soils, subsurface soils, surface water, and sediments. However, only in surface water

dill the concen_afiOrLS of lead exceed the background and scTeening cnteda.

DE)D, DDE, and DDT are formal in surface sod, sedsment, and surface water; however.

screening criteria were exceeded in only surface water and sediments were. DDD, DDE, and

DDT were all detected in sediments, but ordy DDT was detected in surface water. Surface water

detections could be from suspended soil particulates.

PCP was only det_ted in surface water, again riue to suspended soil par ticutates.

Sail bor_ samples to a depth of 10 feet indicated a lack of verilcal trm_por t of contaminants.

3.3 Potential Migration Pathways

The fonowing p_ragraphs provide a general discussion of the potenOal migration pathways for

several eortstituenis found at Sareening Site 50.

Lead is present at conecntxatioi t_ greater than background, or above screening criteria, in
surface and subsurface soils, and in sethment at DDMT. Lead is mollerately so]uhTe and

potentially can be leached lrom any of these fo_ of occurrence, reaching concent_allons in
aqueous _lution in both groundwater and sur[ace water that would be of concern to both
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huanan and ecological receptors. AddifionaEy, lead in surface softs and sediment potentially

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

DDT, and two of irk degradation breakdown products, DDD and DDE, are present in

subsurface safls at DDMT, and should.not be mobile in th_ environment¸ These compounds

have an extremely high affmlty for soil and are essent_Uy insoluble in water. So long as they

are buried and the polenila] for c_ect contact is coin_afled, 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. DIYI"also

was reported m sediments at two sites on DDMT, inthcating migration via th_ pathway has

occurred. Thee compounds can bJoa_ulnte aiul become more concentTated as they move

up in the food chain, and could potentlaily affect receptors via this migration pathway

3.4 Additional Data Needs

There axe no addthonaf data needs for Screening Sita 55,

4.0 Interpretationof Screening Criteria Comparisons

4.1 Methodology

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

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

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

4.2 ScreeningSite 55 Risk
Carcinogemc arid noncarcinogenic risks for Screening Site 55 are presented in Table 4-29 of the

draft PRE (USAI_C, 1998), and de,tied chemJcaJ-specific estimates ate presented in Appendix
A of the PRE.

evaluation ath_esses only direct exposures to human receptors to s_xface soil. The PRE

carcinoge_c risk is sightly above a levd of one in a mflIon due to presence of low levels of

dioxins and fuxans i_ a single surface soil sample from this site. However, their concentTations

are similar to the background levels ozld noncarcinogenlc ratios were below a value of 1.0. The

DDT coacantrailons were below BCT background leveJs. No Further Action is recommended

at Someinng Szte 55.

5.0 Summary and Recommendations

5.1 Summary
Low levels of nid pesticides and ambient atmosphe_c thot_/furans were detected in surface

soils at the site, Stormwater and sediment samples collected during ram events indicated

_rese_ce af the same c_nsituents at c_n_ent_at_ns sin_ilar t_ the S_il samp_es_ The detected

DDT (and its degradation products) and disxin/furans were above aquattc life protection-
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based criteria. However, these criteria are inappropriate because there are no aquatic life within

th_ vicinity o| the sit_. Overall, detected ¢oncentral_ons are low and sirmlar to those detected

elsewhere On tho base as well as background,

5.2 Recommendations

Nc furt2_er action is recommended at Screening Site 55.

®
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Screening Site 72--Waste Oil (PDO Yard) Surface Application for
• Dust Control

1.0 Introduction

The chart below presents the location and status ft ffom'_a tion for this screemng site.

parcel Building Number RItFS _ OU Site NumbBr CERCLA' Status

15 pDO Yard 4 72 Screening

'RIIFS: Remedial Investigation/FeasibilityStudy
zCERCLA: ComprehensiveEnVironmentalResponse Compensetion,and LiabdityAct

Waste oils ralxed with PCP were applied to the soft surface in the Purchase Disposal Order

(PDO) Yard for dust azld weed control purposes. Screening Site 72, lc¢ated in the northern
section of the Main Installation, is north of B Stxeet (Figure 5). Surface samples were selected

based on the fact that waste ell has been apphed d_rectiy to the surface sotis, and therefore,

surface soft con = v_inallo n is probable,

2.0 Study Area Investigation

2.1 Previous Investigations
Aocordlng to the Remedial lnvestT_ations at DDMT, Final Report (Law E_vixonmental, 1990), four

surface soil samples (SSI, S_2, SS,3, and SS41) and three subsurface sod samples (STB31, STB32

and STB33) were collected at Screening Site 72 in 1989. His totlcal data from Screening Site 72 is

summarized by media below. COPCs at historical sites are shown in Figuze 5.

2.1.1 Surface Soil

Total xylenes, methyIene chloride, acetone, and toluene (the only VOCs present in surface soil)

were detected at up to 11.7,100, 12, and 17 micrograms per kilogram (pg/kg), respectively, The

methylene chloride concentration is suspect, however, because it also was detected in the

method blank. Anthracene _md pyrene (the only SVOCs that were detected at co=cent_ations

greater than sample quantitafion Iimit_) were detected in Sample SS1 at 6,100 and 3,100 _g/kg,

respectively.

Three surface soil samples contained detectable amounts of DDE and DDT. The highest

concentrations of these pesticides occurred in Sample 5S2 at 290 a_d 1,500 pg/kg, respectively.

Beta-BHC was also detected m Sample SS41 but was qualified as being not positively

identifiable due to mat_*ix interference. Several inorganic compounds common in sol1 were also

detected in Screening Site 72. The concentTalloz_ of these compounds will be compared to

established background concenl_ations and critical values m Section 3.0,
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2.1.2 Subsurface Soil

Methylene chloride and acetone were found in subsurface soil samples at Screening Site 72;

however, acetate, at 30 tag/kg in Sample STB33, was the only VOC detected at a concentration

greater than the sample quantitaldon limit. Bzs(2-ethylhe×ly)phthalate (detected in all three

subsurface soft samples) is the only SVCC detected at cencenlraUoz_ greater than the sample

quanUta tion limit, and it was also detected in the method blank. EP TOX procedure (5W846,
Method 13.10) on the subsuz fece soil samples resulted in maximum barium and calcium

concentrations of 49 and 7 _g/L, respecbvely.

2.2 ScreeningSite Sampling Program

2.2.1 Sampling Strategy

The sampling strategy was developed to evaluate whether release_ have occurred to surface

sods and subsurface soils. Samples were ar, alyzed for PAHs and metal. At least one sample

from each media was analyzed for TCL/TAL constllllenls in accordance with the Screening Siles

Field Sampling Plan (CH2M HILL, 1995).

2.2.2 Sampling Procedures

Sections 2.2.21 and 22.2.2 describe the sampling procedures and lasaratory analyses

performed for surface soils and subsurface soils.

2,2,2.1 Surface Soil Sampling Procedures

With the approval o1 the TDEC and the El?A, sub/ace soft seanples were collected from nine

locations (SS72A, _72B, SS72C, SS72D, SS72E, _72F, SS72G, SS72H, and _72D at this site

(shown in Figure 5). The tollowing detads the sample Ic._afions:

• Sample_?ZAwast_kenB7feeteastofthesouthe_tcomerofBuJlding702and7feetsouth
of a railroad t_ack located just south cf Building 702 and north of B S_eet,

• SampleSS72Bwastaken751eeteastand60feetnorthoftheno_theastemcomerofthdtd_11g
702.

• Sample SS72C was taken southeast of Sample _72B and southwest of Sample $572D, which
was 130 feet south of Perimeter Road and 130 feet east of the nor theast comer of a nearby

concrete pad. (The concrete pad is approximately 270 feet east of BuJiding 702).

• Sample S_72D was taken nor theast of Sampfe SS72C at 19 feet south of Perimeter Roed, 4

feet north of a fire hydrant.

• Sample SS72E was taken 21 feet north of B Street and 8 feel south of a railroad t_ach parallel

to B S_eet. The sample location was 336 feet east of a nearby concrete pad. (The co_crete

pad is approximately 270 feet east of Snl]dmg 702).

• Sample 5S72F was taken south of Perimeter Road and 1000 feet east of Budding 702. The

sample was taken 60 feet north of a chain hnk fence l_cated north of B S_eet and the

ratircad and 43 feet east of nearby wo_dan pallets¸
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• Sample f:_72G was taken 15 feet sou th of perimeter Road, just south of a yellow brick house,
and 87 feet east of a weather tower•

• SampleSS72HwastakensoutheastofSampleSS72F, northofBStreet, 75feetnorthofa
chain ]ink fence north of B Street extending east to west and 300 feet east of the same chain

link fence which runs from north to south.

• Sample SS72I was ta ken 44 feet south of the fence line south of perimeter Road and 117 feet

east of a fire hydrant.

The samples were collected from the ground using a standard stainless-steel hand auger. VOC

samples were immediately collected from the top six inches before being mixed. Part of the

VOC sample was placed into a sealable plastic bag and allowed to eqallthrate. The head space

in the plastic bag was measured for VOCs using a hand held PID, and the results were used to
determine which interval within each borinff might be selected for Level 3 analyses. The soil

was transferred into a s_ainless-steel bowl using stainless-steel trowels, mixed, and then placed

into the appropriate sample jar.

All sampling tooIs were decontaminated before use according to the Generic Quality Assurance

Project Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at DDMT.

2.2.2.2 Subsurface 8oll Sampling Procedures

Subsurface soils were not sampled at this site d_ing this samplthg event.

2.2,3 Analytical Procedures

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

analyses, The nine surface soft samples were analyzed for PAl-ls, metals, and TCL/TAL.

Samples received at the laboratory were anolyzell in accordance with the procedures outlined

in the Gencdc Quality Assuran_ Project Plan (CH2M HILL, 1995).

A DQE was performed to assess the effect of the overall analytical process on the usability of
the data CH2M HILL collected in 1997. The DQE established that the detection of acetone and

bis(2-ethythexyl)ph thalate can be attributed to fieId sampling and laboratory conmmthathin
rather than to envir onmenlal conditions at the site, Also, low concen_atinns of dioxlns and

hirans can be attributed to background or instrument noise and are not indicative of
environmental condiUo_. With the exception of the qualifications listed above, the DQE

concluded that data can be used in the project decisinn-making process.

3.0 Interpretation of Sampling Results

3.1 Presentationof Results

Sections 3.1.1 through 3.1.2 present results el the Screening Sites Sampling Program for

Screanthg Site 72. Data are presented by media for surface and subsurface soils and compared

with appropriate scfeeinng criteria in three summary tables: Tables 72-A, 72-B, and 72-C. Data
from the 1997 CH2M HILL investigation are presented along with hlstozical data from the

Remedial Investigallons at DDMT, Final Report (Law Environmen_l t 1990). If a value from a

,?V_J1NP/13744 I_S_P pARCEL th I I_;_ REpOR3_JPARCEL15,DOC 45



_rnpling location exceeds one of the comparizon cnteda, that value and the comparison

criterion are Shown in bold On the sun tmal'y table.

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

o0ncentratfons exceed the selected background value, the concentration is compared with the

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

There are four COPC23 identified for Screening Site 72: arsenic, chromium, lead, and cadmium.

3,1.1 SurfaceSoil

Results of the surface soil ar_lyses with values above detechcn limits are shown m Tables 72-A
and 72 B.

3.1.t.t BCT Screening Criteria

Table 72-A sttmmatazes constituents for which the BeT has selected a screening criteria.
Arsenic, chromium, and lead were detected at concentrations that exceed the BeT criteria and

background values.

Arseme was detected in tea surface soiI samples at concentrations ranging from 13.3 ms/kg to

29 mg/kg Arsenic concentrations detected hi Samples SS72A (29 mg/kg), SS72E (27.7 mg/kg),

SS72F (22.8 mg/kg), and SS72I (2_ mg/kg) exceed the BC_"criteria (background) value of 20

ms/kg, Arsenic was also detected m a previous investigation conducted by Law

Environmental In the Remedial hivestigat_ans at DDMT, Final Report (Law Environmental, 1990),
arsemc was detected arsenic in Sample SS3 at 26 ms/ks, which exceeds the BCT cdterla anti

background vasie.

In the smme study, chromiu_m was detected in Sample $541 at 144 ms/ks, winch exceeds the

BeT criteria value of 24.8 mg/kg. No other su_roua_dmg samples had chromium above

backgrotmd levels.

Lead was detected in the 1990 RI (Law Enwronmei_tal, 1990) in Sample SS41 at 878 rag/ks.

which exceeds the BCT chteda value of 400 ms/k S and the background value of 30 mg/kg.

Lead conce_Lratiorts detected m the more recent CH2M HILL study did not exceed the BCT
criteria vaina.

3.1.1.2 Other Screening Cdterla

Table 72_B compares the remaining constituents with the soil ingestion screening criteria for
both residential and indtt_trial exposure scenatfos, One constituent (¢admltlm) was det_:ted at

a concentration that exceeds screerting criteria and background values.

Cadmium was detected in the Remedi*t Invest_galions at DDMT, Final Report (Law

Environmental I990) in Samp[e SS2 at a concent_atinn of 4 m_./kFy whir s_ghfly exceeds the
residential sod ingestion screening value of 39 ms/k S and the background value of 1.4 ms/ks.

Cadmium concentrations did not exceed the industxial soll ing_tion screening value cff 100

ms/ks. ALso, cadmium was not det_c_d m the r_cent 1997 sampling by CH2M HILL

3.1.2 SubsurfaceSoil

Table 72_ sunmaartzes subsurface soil sampling data. The data presented in the table cortsbas

of historical Law data (1990) because this site was not re-sampled during the more recent
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sampling. There were no exceedances identified in the subsurface soil samples in the existing
data.

3.2 Vertical and Lateral Extent

"[lxlsteelt surface soil samples were collected by CH2M HILL in the northern section of the Main

Installation, north of B Street, east of Budding 702 and west of Buildings 308 and 309. Elevated

¢oncezxtratio ns of a _enJc, chrormum, cadmium and lead were detect1_d in the surface soil

samples. No exceedences wele detected in _uhsufface soils sarnpLsd by Law Enviror tmental in
1990.

Arsenic concentrations exceed but are smxilar to background values in five surface soll sanlpLss

(SS72A, SS72E, SS72F,SS721,and SS3) atconcentrationsranging from 22.8mglkg to29 mglkg.

One chromium az_d lead exceedance was detected in Sample ._41, No other chro trdum and

lead concentrations detected in the surface soils were above background value ranges.

Cadmium was detected in the Law study (lgg0) in Sample SS2 at 4 rag/kg, which slightly

exceeds the residential soft ingestion screening value of 3.9 mg/kg. It does not exceed the

industrial soil ingestion screening value of 100 rag/kg. (Law's Sample SS2 is loca_d just north

of B Street, approximately 800 feet west of the south end of Building 309.)

COI_Z_ (arsenic, chromium, cadmium, and lead) detected in the st_face soil samples (SS72B,

S_572D, _72G, and STB-3) that are located in the nor them most part of the Main installation,

just south of Perimeter StreeL did not exceed background values. The detected concentrations

were within background value ranges.

The boring samples taken by Law in 1990 (Sample STB3) at depths of 21 to 26 feet, 26 to 31 feet,

o_d 935 to 98.5 feet did not detect any exceedanees

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

COFCs found at Screening Site 72.

Arsenic ts present at several sites on the DDMT in surface soiLs, at concentratxons above

scroezaing levels, Arsemc's mobility mxd toxicity are fled to its complex geochemistry, and ti_

ability to readily form soluble complexes. Arseruc may also readily be adsorbed onto clays,
oxides or humic organic matPJ_al, and migrate _s suspended soil in s_rfaee water or as a
sediment. Arsenic can exist in four common oald_llon states, and these control it5 solubility. It

readily _ranspor ts through aquatic environments as a dissolved salt, or as a complex with an

or gamc compound.

Chromium has been reported _m surface and suhstLr face soils at the DD_ in conce_ttrat_ons

greater than the screening levels. C}_ mium occurs in two oxidation states: +3 and +6, The
t_ivalent form readily combines with aqueous hydroxide to form insoluhLs chromium

hydroxide and is of little risk. The hexavalent form is soluble and tends to stay in solution,
unIess some activated carbon material is present for it to sorb onto. Dissolved chromium is

readily adsorbed onto sediments b_t may be bioaocumulated through aquatic organisms.
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Lead Ispresentat¢oncen_rafior_greaterthan background, or above screening¢titer_a,m

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

potentiallycan be leached from any of theseforms of occurrence,teacl-_ngconcen_afions in

aqueous soinilon in both grotmdwater and surface water that would be of concern to both

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

may move as suspended partxculate malter in surface waters and impact aquatic organisms.

3.4 Additional Data Needs

No further characterizaEon/investigatlo_ are suggested for this site.

4.0 interpretationof Screening Criteria Comparisons

4.1 Methodology

The PRE was performed in acCOrdance with the Guidance on Preliminary Risk EvaluationsJ_r lhe

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

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

4.2 ScreeningSite 72 Risk

CarCinogenic and noncarcinogemc risks for Screening Site 72 are preser_Led in Table 4-30 of the

draft PRE (T.JSAESC, 1998), and detailed chemical-specific estimates are presented in Appendix
A of the PRE.

The PRE carcinogenic risk ratio for an industrial worker is 7.6 million and a residentml receptor

is 67 in a milaon, p6-m arLLy f_m arsenic at concentrations ranging betwaan 2Z8 and 29 mg/kg.

The noneardnogerfic ratio was below a value of 1.0 for an industrial worker scer_rlo anil is

slightly above a value of 1.0 for a residential scenario. The average ratio is below 1.0.

In summary, there are no organic contaminants of concern at this site. The observed inorganic

chemicals are naturally occurring, are nu trltionally essential, and are within the same range as

background concentrailor_. Thus, there are no significant humma health concerns isom

Screening Site 72-related contammailon and, therefore, no _ur ther action is expected at

Screen/ng Site 72; however, fitr ther risk evaluailon is needed.

5.0 Summaryand Recommendations

5.1 Summary

There are slight risks associated with Screening Site 72. According to Table 5-2, the PRE results

indicate that the carcinogenic industrial and residential rtsk ratios are greater than 10 _ due to
the elevated concentrations of arsenic

Noncarcinogenis risk ratios are less than one.



5.2 Recommendations .

It is recommended that a risk assessmenL be performed to determine that No Furfl*er Action is

required for Screening Site 72.



t_l S_i: 292 _,92 _,_L,5._C¢_ENB GS mES _*_Mp_a_GpR(_ R;_

D_ FENCEO_RBUTIO_ DEPOT_Hg$_ FENNEP*SEE

ScreeningSite 74--Flammables and Toxics (West End Building
319)

1.0 Introduction

The chart below presents the location and status ulformation for this s_eenlng site.

Parcel Building Number RI/FS' OU Site Number CERCLA _ StBtus

15 319 4 74 Screening

®

'RI/FS: Remedial Investigalior,/Feaslbillly Sludy
'CERCL_ Comprehensive EnvirenmenlalResponse,Compensation,andUability Act

Figure 6 shows Lhm site on the western end of Building 319, off of C Street. Screening Site 74

historically has been used for the storage of flammable and toxic materials. Sampling locations

were selected based on activities conducted at the storage area such as Ioadlng and unloading

areas and on surface water drainage pathways. Twenly-fcct soil borings were selected because

shallow and surface soil contamination is probeble.

2.0 Study Area Investigation

2.1 PreviousInvestigations

No previous sampEng data exists for this site.

2.2 Screening Site Sampling Program

2.2.1 Sampling Strategy

The sampling strategy was developed to evaluate whether releases have ozcurred to surface

soils and subsurface soils. Samples were analyzed for SVOCG VOCs, pesticides, and me ials. At

least one sample from each media was analyzed for TCL/TAL constituents in accordance with

the gcreerdng Sites Field Saraphng Plan (CI-{2M HILL, 1995).

2.2,2 Sampling Procedures

Sections 2.2.2.1 and 2.2.2.2 describe the sampling procedures and Iahoratoz 3, az_Jyscs

performed for surface soils and subsurface soils

2.2.2.1SurfaceSotlSamplingProcedures

Surface soil samples were associafed with bc_gs, as dzscussed in Section 2.2,2.2.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and the EPA, subsurface sod samples were collected from three

k_atthns (SB74A, SB74B. and 5B74C) at this site (sho_vn in Figure 6). At each Iccation, samples

®
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were collected at three depths: zero to I foot, 4 to 6 feet, and 8 to 10 feet. The following details

the sample locations:

• Sample SB74A was taken 60 feet easL and 5 feet _orth of the _orthwest corner °f Bulldthg

3]9.

• Sample SB74B was taken 4.5 feet south and 5 feet east of the southwest comer °f Bufldlng

319.

• Sample SB74C was t_ken 10 feet south and 160 feet west of the southeast comer °f gu_idmg

319.

Samples were collected using a 2-inch diameter, stairdess-steel push sampler. Samples were
collected at an interval of 18 to 20 feet using a 1-fitch diameter statrdess-sleel push sampler.

VOC soll samples were collected d_cctly from the continuous sampler using stainless-steel

spoons. Part of the VOC sample was placed into a sealable plas_c bag and allowed to

etpdlibrate. The head space in the plastic bag was measured for VOCs using a hand-held PID,
and the results were used to determine which thterva_ within each boring might be selected for

Level 3 analyses. The remaining soil was placed into a stal_ess-steel bowl, mixed, and then

trawferred into the applopriate sampIe jar.

2.2.3 Analytical Procedures

All si_itples were sent to CH2M HILL's AJaalytical Services fit Montgomery, Alabama [or

arcAyses. Twelve subsurface soil samples were m_dyzed for VOCs, SVOCs, pesticides, metals+

and TCL/TAL. Samples received at the laboratory were analyzed in accordance w_th the

procedures outlined in the C_r_nc Quality As_rance Project Plan (CH2M HILL, 1995)

A DQE was performed to assess the c[f_t of the overaU analyl_Cal proccss on the usability of
the data CH2M HILL coUected in 1997. The DQE established that the detection of acetone and

bis(2=ethythexyl)pllth_late cz_nbe at_buted to field samp[L_g and ]aboxatory corttamJ_ation
rather than to env_ro_u_en_al conditions at the site. Also, low concentrations of dio:<_s a_td
thrans can be attributed to background or _taamxent noise and are not indicative of

czwir ot_menl_zl conditions. With the exception of the qualifications listed above, the DQE

coneinded that data ca_ be used in the project decL_fitn-maJdng process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sections 3.1.1 through 3.1.2 present _e_ults of the Screening Sites Sampling Program fo_

Screening Site 74. Data are presented separately for surface and subsurface soils and compared

with appropriate screening criteria fit three sttmmary tables: Tables 74-A, 74_ll, and 74-C. Da_
from the 1997 CH2M HILL investigation are prese_te_ along with historical data from the

Ren_d='aI ln_sligat_ons at DDMT, Final Report (Law _jwlzom'aenta I, 1990), If a value froz_t a

sampling location exceeds one of the eompa_on criteria, that value and the comparison
criterion are shown in bold on the summary _ble.
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COPC5 are parameters that exceed both background va[ues and the screening criteria. Where

concentTatiens exceed the selected background vaIue, the concentration is compared with the
observed range of background values as reviewed and established by the BC'T,

There are P,vo COPC_ identified for Screening Site 74: chromium and lead None of the other
detected chemicals exceed screening criteria values.

3.t,1 Surface S0il

Resu]ts of the surface soil analyses with values above detection limits are sho',vn in Tab]es 74-A
and 74-B

3,1,1.1 BCT Screenin 8 Criteria

Table 74-A surra_arizes constituents for which the BeT has selected screening criteria. There

were no cons ftbzents detected at concentxalions that exceed the BeT criteria and background
rabies.

3.1.1.2 Other Screening Criteria

Table 74-B cempares the remaining co_stihients with the soil ingestion screening criteria for
both residential and industrial exposure scenarios, There were no constituents detected at
coneenlrations that exceed screening criteria values.

3.t.2 SubsurfaceSoil

Table 744: summarizes subsurface soil sampling data. Chromium and lead were detected at

concentIations that exceed the groundwater protection screening Ievel values.

Chr omz_l was detected in eleven surface soft samples rangang from 16.8 mg/kg to 46.3

rag/kg. The highest detection of 46.3 mg/kg in Sample SB74A (18- to 20-foot depth) exceeded

the groundwater protection value of 38 mg/kg and the background value of 26 mg/kg.
However, these chromium levels appear to be naturally occurring at these depth_ across
DDMT, thus are indicative of background conditions.

Lead was detected in eleven surface soft samp ie.sranging from I 8 mg/kg to 38.3 mg/kg. Five
of the surface soil sample coneentIations exceed the groundwater protection value of 1.8 rag/kg
and the background value of 24 mg/kg but a_ thought to be from natural soils in the a_ea at
these depths,

3.2 Vertical and Lateral Extent

Surface and subsurface soil samples were taken north and south of Building 319 on the west
side of the building. Elevated concentrations of chromium and lead were detected in the

subsurface sods. Concentrations of chromium, lead, and other metals in the surface soils were

within background value ranges. Constiluents such as a_erdc, PAHs, die]dnn, metals, and
pesticides were detected in the surface and subsurface softs but none of the detected

cencentTations exceeded background and/or screening crlteria values.

Chromaurn concentTations are n(_rmaEy within background range for subsurface SOE5,with the

exception of the exceedance detected in the lower interval of Sample SB74A. Sample Sti74A is.
hicated north of Building 319 just below a railroad tTack. Chromium concentTations detected in

®



Sample SB74A increased from the upper borehole sample (16.9 rag/kg at the O- to l-foot depth)

to the lower interval sample (46.3 mg/kg at the 18 to 20-fcot depth). The lower interval sample

concentra_on exceeds screening criteria valueS.

Lead concen_ations were observed to increase and decrease with depfl_ between 0 to 20 feet.

Exceedances were detected in all three sample locations (SB74A, SB74B, and SB74C) at depths

between 3 to 5 feet and 8 to 10 feet

Thus, surface soils are free of site-related eon_minatlon. Subsurface softs have slighdy elevated

lead and dxr omiu m levels, width are due to natural sod [ormation_ at these depths (mainly the

18 to 20-fo3t range).

3.3 Potential Migration Pathways
There is no localized elevated concentration for any of the chemicals detected at the site. AISo,

chromium and lead concentxadons are close to background levels There[ore, it is not evident

that met_l_ have significantly migrated through the soil column and ultimately towards

groundwater. The following paragraphs provide a general discussicn of poten0zl hypothetical
migration pathways for COPCs (cearomiu m and lead) found at Screening Site 74.

Chromium has been reported from surface azld subsurface soils at the DDivFr in concentrations

greater than the screening levels. G_tr omium occurs in two oxidation is_tes: +3 and +6. The
trivaLsnt for_a readily combines with aque_ous hydroxide to _orm insoluble chromitml

hydroxide and is of little risk. The hexavalent form is soluble and tends to stay in solution_
tmJ.ess some activated carbon material is present for ii. to sorb onto. Dissolved chromium is

readily adsorbed onto sediments but may be bioaco_mdia_d through aquatic organisms,

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

potentially ca_ be leached from any of these forms of occurrence, reaching concentIatlons in
aqueous solutiort in both groundwater and surface water that would he of conceJ'n to both
human and ecological receptors. Additionally, lead in surface sods and sediment po_ntially

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

3.4 Additional Data Needs

No further c1_aracterixallo n/thvestiga tions are suggested for this site.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology
"rb.e PRE was performed in accordance with the Guidance on Preliminary Risk Evaiuaiionsfor the

Purpose of Reaching a Finding of S_itability to Lease (FOSL) (EPA Regaon IV, 1994) A discussion of

the PRE methodology is provided as Appendix A to this document
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4.2 Screening Site 74 Risk

Carcinogenic and noncarcthogenic risks thr Screening Site 74 are presented in TabIe 4-31 of the

draft PRE (USAESC, 1998), and detailed chemical-specific estimates are presented in Appendix
A of tile PRE.

T]_ere are no PRE carcinogenic r_k ratios above I in a rmlIion for thdusLrla[ and residential
scenarios. The noncarcinogemc ratios were also below a value of 1.0 for both the Indusl_a] and
residential scenarios.

5.0 Summary and Recommendations

5.1 Summary
There are no risks associated with Screening Site 74. The PRE carcinogenic risks are below 10_

and noncarcinogenic ratios a_e less than one. No off-sire runoff or groundwater impacts-related
_onceITt5 are ll_ the sit(_.

5.2 Recommendations

No further action is r_ommended for Screening Site 74.

®
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Screening Site 79--Fuels, Miscellaneous Liquids, Wood, and

Paper

1.0 Introduction

The chart below presents the location az_d status thforn%ation for flus screening site.

Parcel Building Number RI/FSt OU Site Number CERCLA"Statua

15 702 4 79 Screening

'RL/FS: RemedialInvestigation/Fea$ibilily Stu_/ .,
_CERCLA:ComprehensiveEn_ronmentalReepo_, CompBnsaion, and Lab I tyAct

Screening Site 79 (Figure 7) is located adlao_nt to Building 702, approximately 2,400 feet from

the we.stem bountia,3' and 200 feet from the northern boundary of the Main Installa_on.

Sample IocaUo_s at this site were selected based on acti'v_ties conducted at the building such as

waste loading, unloading, and storage areas. Twenty foot soil borings we:e selected m

investigate potential leaching/percolation releases to surface sod

2.0 Study Area Investigation

2.1 Previous Investigations

No previous sampling dam exist for this site.

2.2 Screening Site Sampling Program

2.2:i Sampling Strategy

The sampling strategy was developed to evaluate whether releases have occurred to suz face

and subsurface soils. Samples were analyzed for tiVOCs, VOC.s, pesticides and mekals. At least

one sample from each media was analyzed for TCL/TAL constituents in accordance with the

Screening Site5 Field Sampling Plan (CH2M HILL, 1995).

2.2.2 Sampling Procedures
Sections ZZZ1 and 2.2.2 2 describe the sampling procedures and laboratory analyses

peiformed for surface soils and subsurface soils.

2.2.2.1 Surface SOB Sampling Procedures

With the approval of the TDEC and the EPA, surface soll samples were coilected trom six
lccations (SS79A, SS79B, SS79C, SB79A, SB79ti, and SB79C) at this site (shown in Figure 7). The

following details the sample locations:

• SampleSS79AwastakennorthofBSt_eetandsouthofBuildthgTO2justlfootwestand3
feel south of the southwest comer of the concrete pad extending south of the building.
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• Sample SS79B was taken 23 feet north and 6 feet west from the northeast corner of Building
702

• Sample SS79C was taken 7 feet west and 9 feet north from the r_orthwest corner of Building
702

The locations of surface soil samples associa ted with borings are described under Section
2,2.2,2,

The soil was removed from the gretntd usthg a standard stainless-steel hand auger, VOC

samples were nnmediately collected from the top six inches before being maxed. Part of the

VOC sample was placed into a sealable plsstlc bag and allowed to equilibrate, The head space
in the plastic bag w&s measured for VOCa using a hand-held PID, and the results were used to

determine which interval within each boring might be selected for Level 3 analyses, The soil

was h'ansferred to a staisdess-stee| bowl using stainhiss-ateeI _owels, mixed, and then placed
into the appropriate sample jar,

All sampling tools were dccon_minated before use at each sample Iocation according to the
procedures specified in the Generic 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 collected from three

locations (SB79A, SB79B, and SB79C) at this site, At each location, samples were collected at

three depths: zero to I foot, 4 to 6 feet, and 8 to 10 feet. The following details the santple
locations:

• Sample SB79A was _ben just south of Building 702.

Sample SB79B was taken T feet east and 57 thet south of the northeast comer of Buflding
702.

• Sample SB79C was Laken 28 feet west and 72 feet north of the southwest corner of Uuildin
702, g

Samples were collected using a 2-inch_liameter, stainless-steel push sampler. Samples were

collected at art interval of 18 to 20 feet using a 1-inch-diameter stainless_teel push sampler,

VOC soil samples were collected directly from the conllnuous sampler using stainless-steel

spoons. Part ef the VOC sample was placed into a sealable plastic bag and allowed to

equllibeate. The head space in the plastic bag was measured for VOCs using a hand-bold PID,

and the results were used to determine which mlerval within each boring might be selected for

Level 3 analyses, The remaining soft was placed into a s tainthsa steel bow], mixed, and then
transferred into the appropriate sample iar

All sampling tools are decontaminated before use according to the Gene_ Quality Assurance
Project Plan (CH2M HILL, 1995).

2.2.3 Analytical Procedures

All samples were sent to CH2M HILL's Analytical Sawices m Montgomery, Alabama for

analyses. Three surface and 12 subsurface soil samples were analyzed for VOCs, SVOCs,

pesticides, metals, and TCL/TAL. Samples received at the laboratory were analyzed in

@
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accordance with the procedures outlined in the Generic Quality Assurance project Plan (CH2M

HILL, 1995).

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

the data CH2M HILL collected in 1997. The DQE established that the detection of acetone and

bis(2-ethylhe_yl)phthalate can be attributed to field sampling and laboratory contamination
Father than to environmental conditions at the site Also, low concentrations of dioxins and

thrmas can be attributed to background or instrument noise and are not indicative of

environmental condifions. With the exception of the qualifications listed above, the DQE

concluded that data can be used in the project dccision-ma king process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sachons 3.1.1 through 3.1,2 present results of the ScreehTmg thtes Sampling Program for

Screening Site 79. Data are presented separately for surface and subsurface soils and compared

with appropriate screening criteria in three summary tables: Tables 79 A, 79-8, and 79_2. Data
from the 1997 CH2M HILL investigation are presented along with historical data from the

Remtdial investigallons ttt DDMT, Final Report (Law lln,.,u'e nmediul, 1990). If a value from a

sampling location exceeds one of the comparison criteria, that value mad the comparison
criterion are shown in bold on the s_mmary table.

COPEs are parameters that exceed both backgrotmd vall_es and the screcz_ng criteria. Where
ooncen_ations exceed the selected background value, the concentration is compared with the

observed range of background values as rewewed anti est_b lislled by the BCT.There _re seven
COPCs ide-_.t_ied thr Screemp.g Site 79: arsenic, ber,zo(a) anffu'aeene_ bc_zo(a)p_'ene,

benzo(b)flouranthm_e, chromium, dieldrin and Ieain Die ]d_n and PAHs constitu_*_s, which
have been identified by the BCT as sit ewide COPCs, will be evaluated on a sitewide basi_.

3.Lt Surface Soil

Results of the surface soil _alyses with values above detection llndts are shown in Tables 79-A

and 79-B.

3.1.1.1 BCT Screening Cdteda

Table 79-A summarizes constituents for which the BET has selected a scxeening criteria.

Arsealc, benzo(a)a_thracene, bevzo(a)pyrene, benzo (b) fiot_anthene, chromium and lead were
detected at concenh-a tions exceeding the BCT criteria and backgrotmd values.

Arsenic was detected in six surface soil samples at concentrations rmaging from 7.6 mg/kg to

37.7 rag/kg. The highest eonccnt_fort detected, 37.7 rag/kg in Sample SS79A, exceeds the BCT

criteria (background) value of 20 mg/kg,

Benzo(a)anthracene was detected in Sample SS79A at 1 mg/kg, which exceeds the BCT criteria

value o( 0.88 mg/kg and the background value of 0 71 mg/kg. Benzo(a)pyrene and

bez_zo(b)flouranthene were also detected in Sample 5S79A Benzo(a)pyrene was detected at 1

mg/llg, which exceeds the BCT criteria value of 0.088 mg/kg and the background value of 0.96

mg/kg. Benzo(b) flouranthene was detected in SS79A at 3.5 roll/kg, which exceeds the BCT
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criteria value of 0.88 rag/kg and the background value of 0.78 rag/kg. This sr_rnple was
colleCled adjacent to the raRroad tracks

Chromium was detected in six surface soft samples at concentrations ranging from 12.2 rag/kg ,
Io 781 mg/kg. The highest concentration detected, 78.1 mg/kg in Sample SS79A, exceeds the

BCT criteria value of 39 mg/k S and the background value of 24.8 mg/kg.

Lead was detected in six surface soil samples r_nging from 12.2 mg/kg to 1060 mg/kg. The

highest concentration detected, 1060 mg/kg in Sample SS79A, exceeds the BCT criteria value of

400 mg/kg and the hechgTound value of 30 rag/kg.

All the constituents detected above criteria were from Sample SS79A, which was collected

adjoining the railroad tracks; thezefore, ti_ sample does not represent site conditions

3.1.1,20_her Screening Criteria

Table 79-B compares the remaining consbtuents with the soft ingestion screening criteria for

beth residential and industrial exposure scenarios. DieIddn was the only compound detected at
concentrations exceeding the screening levelvalues,

Dieldrin was detected in Sample _79A at 0.l rag/ks, which excee_ the back_ound value of
0.086 ms/kg and the residential soil thge s_.oz__reenlnll value of 0,04 rag/kg.

3.t.2 SubsurfaceSoil

Table 79-(2 summaries subsurface soft sampling data. Arsenic, cheon_um, lead and thallium

were detected at concen_ations exceeding the groundwater protection criteria and background
screening levelvalues.

Arsenic was detected in all three bering Iocat_oz_ at concentrations ranging from 77 mg/kg to

34.2 mg/kg between depths of 4 to 20 feet. The highest concentration detected, 34.2 mg/k S in

s_unple llB79C at the 4 to E-foot depth, exceeds the backg_tmd value of 17 mg/kg and the
_roundwa_r protecEon screening value of 29 ms/kg,

Chromium was detected in aIl three boring Iota tinRs at concen_a0ons ranging from 15.4
mg/kg to 140 rag/k S between depths of 4 to 20 feet. Chromium cozlcentrations detected in

Samples SB79A (39.0 mg/kg at the 18 to 20-foot depth) and llB79C (140 rag/Ell at the 18 to 20-

foot depth and 39.1 mg/k S at the 4 to 6-foot depth) exceed the background value of 26 mg/k S

and the groLmdwater protection screening value of 38 ms/ks.

Lead was detected in all three boring locatio_ at coneentrathins rang-inll from 14.3 roll/k_ to
38.4 m_g/kg between depths of 4 to 20 feet= Lead concentrations detected in Samples SB79A
(31.9 mg/kg at the 4 to f_-fc_t depth and 25.1 mg/kg at the 8 to lO-foot depth) and 5B79C (38,4

ms/kg at the 4 to _foot depth) exceed the llackground value of 24 rag/ks and the groundwater
protection screemng value of 1,5 n_/kg.

Thallium was detected in Sample llB79A at conEent_atiorm of 47 rag/kg ( at the 4 to _foot
depth) and 3.5 mg/kg ( at the g to 10-foot depth), which exceed the grotmdwater protection

screening vaine of 0.7 mg/kg. There is no background value for thallinm in subsurface soils for
clBnlpalfi_oll.

In summary, low levels metals exceeding background _d groundwater protection levels were
observed at two sampling locations, SB74A and llB74C. Of these, Sample SB74A does not
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repre_nt site conditions due to the railroad txaeks. Chromium eoncenlxalaons are relatively

elevated at Sample EB74B at the 18- to 2thfoot depth.

3.2 Vertical and Lateral Extent
Surface and subsurface soil samplss were collected north, south, east, and west of Building 702

Elevated concentrations of metals, arsenic, PAHs and thaldrm were detected south and

southwest of Building 702 (at Samples SS79A, SB79A, mad SB79C). The following paragraphs

discuss the pcssthle extent of cont_vamation for each cope dqtected at Screening thte 79 based

on the information gathered thus far

Concentrations of metals (arsenic, ch_'o_ur_ lead, and thnilll.ml ) were detected in surface and
subsurface soils. ConeentTaBons exceeding surface sml criteria for these constituents (exchidLng

thal]illra) were observed in Sample SS79A, which is located 3 feet south of the southwest comer

of Binlding 702 and just north of railroad t_acks. Concentrations of these eo_fituents detected
in other surface soil sample locations were within the ]packground range.

Me_ls (chiomium, lead, and thallium) ¢oncentratlons in the subsurface soils exceeded

screening level values in boring Samples SB79A and llE79C, of which Sample SB79A ts located
south of Building 702 a_d Sample SB79C is located west of Building 702. (No exeeedanees of

cdteaJa were observed in Sample SB79B, located north of Building 702._ Chromium.

concentrations at Samples SB79A a_d SB79C were observed to increase with depth up to 20
feet. Lead concentrallons at Samples SB79A and 5B79C were observed to increase and decrease

with depth up to 20 feet Thallium concentzallons were detected at Sample SB79A at depths of 4

to 6 feel and 8 to 10 feet, exceeding screening level values.

PAH and dieldrin concentrations were only detected in the surface soils at Sample SS79A,

slightly exceeding screening level values. These are more represenlafive of ¢_;Iroad operations

than waste management activities at Screening Site 79,

3.3 Potential Migration Pathways

The following paxagrapbs provide a general discussion of potential migraBon pathways for

COPes found at Screening Site 79.

Ar_anlc is present at several sites on the DDMT hi surface soils, at concentrations above

screening levels. Arsenic's mobility and toxicity are tied to its complex geochemls h_, and its

ability to readily form soluble comI_ hixes. Ar_nls may also readily be adsorbed onto clays,

oxides, or hurnle organic material and m_grate as suspended soil in surface water or as a
sediment. Arsenic can exist th four eomanon oxitiaBon st_les, and these conll"o I its solubility. It

readily eransporis through aquatic environments as a dissolved salt, cr as a complex with ma

organic compound

Chr ontlum has been reported from surfaceand subsurface soils at the DDMT in concentrations

greater than the screening levels. Chromium occurs in two oxidation stat_: +3 and +6. The
trivalent form readily combines with aqueous hydroxide to form insoluble ehromittm

hydroxide and is of lltlle r_sk. The hexavalent form is soluble arid tends to stay in solution,
unless some activated carbon mate_al is present for it to sorE onto. Dissolved chr or_-ium is

r eadi_y adsorbed onto sediments but may be bioaccumuJated through aquatic organist.s.

$_II3744?/SS_p pARCELLET3ER REPGRTS6_RC_J.15 0OG 63



Lead is present at concentrations greater than background, oi above screening c_itena, in

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

potentiaUy can be Iea_ed from any of these forn_ of cccur_ence, reaching concentrations tn

aqueous sohdon in both groundwater and surface water that would be nl concern to both

human and ecologlcal receptors. AddthonaUy, lead in su trace sods and sediment potentially

may move as suspended par tJcula te matte1 m surface waters and impact aquatic organisms.

Be*lzo(a)anthr acene, benzo(a)pyrene, and bera:o fo) flu oranth one, a group of related, long-chain

PAHs have similar chemical and physical characteristics and tend to m/grate and behave in the

environment in a sirmiar manner, Generally, these compound.s have low vapor pressures, are

only marginally soluble in water, and have a high affm.ty for soils, All of these compotmds

have been detected at concentraUons above screening values for surface softs a t the DDMT.

They would be Expected to migrate as adsorbed components of the sods and would potentially
be available to aquatic organ_n_ in turbid surface water or to bottom feeders in areas with

contaminated sediments. That none of these compounds was detected in sedin*ents indicates

this is not a major so_ree of contaminant migration for these compounds at this site These

compounds do not bioaccumulate significantly due to+heir rapid metabolism and excretion by
most aquaticor ganisros.

Dieldren exlsts at the DD ivlT in surface and subsurface sods Since this o0mpound is only
minutely soluble in water, its most likely migration pathway at this site is via eromon as

suspended soil particles in the suxfaea water, where it potentially would be available to aquaUc

org0atisms. Dieldren in the subsurface soils should be relatively immobile and not impact
groundwater quality.

3.4 Additional Data Needs

Additional subsurface soil sampling near Sample Sll79C at the 18- to 20-foot interval is needed

to confirm the anomalous elevated concentration of chromium at this depth. If the chromium

remains elevated in this additlonaI sample, groundwater s_2mpling for metals may be necessary.

4.0 Interpretationof Screening Criteria Comparisons

4.1 Methodology

The PRE was performeti in accordance with the Guidance on Prch'minary Risk Evaluations for llle

Purpose of Reaching a Finding of Suitabllihj to I_ase (FOSL) (EPA Region W, 1994). A discussion of
the PRE methodology is provided as Appendix A to this document.

4.2 ScreeningSite 79 Risk

Car cinoge_ic and noncarcthogethe risks for Screening Site 79 are presented hi Table 4-32 of the

draft PRE (USAESC, 1998), and detailed chemical-specific est_aates are presented in Appe_dia
A of the PRE,

The 9Rll caicJnogenic ratios were above a 1-hi-a-million risk level for both industrial and
residential scenarios due to the prese_ice of PAHs and arsenic,

®
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The noncarcinogenic PRE ratios were above a value of I 0 for both scenarios due to the

presence of PAHs and metals.

The PAHs and metals levels present a po!ential human health risk concern and may need to be
further evaluated.

5.0 Summary and Recommendations

5.1 Summary

Screening Site 79 has been used for handling and storing fuels, waste oils, and other

miscellaneous liquids, Possibly because of the h_torical nature of the site's operation, none of
the fuel oils were detec_abLs in the site media. ReMduaJ waste oils may contain PAHs; however,

observed concentrations are similar to those found everywhere else at DDMT, anti highest

concentrations at the site were assoctat'_d with sampLs from railroad tracks. According to Table

5-2, the PRE result_ indicate that the industrial and residential risks exceed lxlO + due to
elevated concent_al_on_ of PARs and arsenic. Noncareinogedic railos were above one due to

PAHs and metals.

5.2 Recommendations

Based on BCF meeting minutes of September 1997, Building 702 is being demolished It is

recommended that a risk assessment be performed to determine that No Fuxther Action is

required at ScT_enmg Site 79. Confirmation of the eJevateti chromitm_ concentration in
subsurface soil is needed m establlsh if groundwater is potenllally impacted by metals.

_lt 37447/_qp PARCEL LETTER FtEPOR_,tPAR_LI5 DOC 65



u(.

_8

292 208

,,._lJJ......,,,,,,,,.__,,...,,,.1

•, H.I°IoI.I°I.IoN°[.IoI.I.N°IoloI.H.IoNoHoloH [ I

.I_I!I_I!!_I!I_I_,I_IIINII__lJ_lgl_l=lll_l_
-I=1=1_1_1=1_1_1=1__1=1=1_1_1=1._1_1I_ _l=l_l=i=l_l_l=l_l=

'_"=='====_===='==il ,r" "'========



292 2',]D
""_: . i'

Iololololololol_
I_1_1_1_1_1_1_1;

®



292 210

o _"

= a]

_ _ ._oo__
• _ _o _o_

_'_ '_ ,_ _ _ _ _._ _._ _ _ _ _

__ '_'_'' ' ' ' ' '............ I1NI1_1__1_,_,_,=,=,=,=,=,=,=== <. <o<_



o  OlOlOlOlOlOlO 1



292 212

L



292 213

_. _._._ _ _ _ _ -



_I_ ':_" 292 214



, 292 2t5

®



_i? -_'S 292 21G

o

IJ





292 218

_ _I_I_I_I_ _;_ _i_*





3, ¢, _,il I,

292 220

_.___ _ _ _

_ o _ ,- _ _ o

I



I

i _-

I



E

f,,}_

292 222

iiLllililiLililiololoiololololoii

I

iiiiiiiiiiiiiiiiiiiiiiiii io  °ii! i



292 223





E H

292 225

  ee  l l l l l l l l l l lel l lel l l l l l l l 

ZZZZZZ_ZZZZZZZZZNNZ_I

/
ol_l_l_l_l_l_l_lSl_l_lSl_l;l_l_l_l_l_l_l_l_l_l_lSl_l_lSlSl

! 1iilii°1 i°ll°l°l°l°l l tlllllll-i-

_ ,_,_,e,e,_,_,_,_,_,_,_,_,_,e,_,_,_,_,_,_,_,_,e,e,_,_

11111I I'
I_:l_/_l _l_f_/_l_l_l_l_l_l_/_/_l_l_l_l_l_/_l

o-01_hl_l_l_l_l_l_l_l__1_1__1_1_

®

0



_._i .,_':'. 292 226

F,-

I

I;

I°



2_2 2_7

g_
_8
J_
,.=

uN

".ZZZZZZZ_ZZZZ_
C < '< < <C < < < < < < < < <

1

,ool_Poloi

°°rlll
000 _ 0



',S_ _C,': 292 228

m =-

i

I II

_i_
i r#

!,



?

li



292 230



i

I





II n

z

233



292 23_

"_ _ Jl Jl II II II Jl JJ II I] II _ _ _ II _ II rl li
._,

II

•-, =_ _ =_ ,_ _ _ __,_

!o

N z





292 23G

IololololoH+o I

-_-_--_ o_ o_ _. I

_ ___ _ _ _ I

" I•_ , Lo_-

_m gN _ N u °__I

o__ _ _ ooooo
/







• _: .,_ 292 239

0



292 240

j= _.m

_ o

r



292 24[





-_!: :w;_ 292 243

+.,_ !4.++
L,3 _ u

L_
+_Iddd_++++++++_+•

p+

_- C,,Iml+t_,l_Im +I', ml+ ml-_

!llI,+I.+
_========

x

m

0

++ _ dddddddddddd_-
N



!'.S ,_q:

292 Z44

/

_._ _"!_
!

/

-'- £_7=',=_8 _., .

¢_ ;z: == _:l , .-= m , N



292 245

mll l llllIIIIIP

IJ i i e

zzz'mmm_zz_z._++-++++++
i zzzoc:_qq,_mNzz+ _mm i

++++++++++++++-+-++.+++.+++.++.++_++ o+_! ®
+++.++ +,

+IiIiliIIIIiIiI;I;i;IIIIII+++++,++o+++++
+<°°<°<+°<°<°<°<°ii!!iiiii_:+++° , m_mm_+_mmmmmmmm,_m,+ ++_° + _+++++:+++++++++++_+++_=+ !

uuu _

+ -+++,+,+°°°+o
.++r=l_-t=I=r+I=I=+I+=_I+.++I+l=l=l:=l,=t+
+ +I+lml+l_l+l_lm_+m+m_/m/m/m/m/+ +_/_1_1_1_1_1_1_/_/_l_ _1_/_/_/_/_/_







292 _4_

• / 11
i-__ ll/l_r_ch*_r_r_ I

w_r



292 249

o ,. ,N

m _z

Nng_.

oooc

_ _ __l_l_l_l_/_

+iliUj+ii i
++++..

Rm
m w_





_o-_ .

'° _i "°°° °

_'_-_ = _ _-_

"_-' "__ - _ ._ _ _ _;

0

®



C_ "_ 292 252



292 253

, IJJJ_J.JJ_JJ,LJJ.J_JJJ.JJ.J.JJ IJ.JJJJJ_J

ZlZlZlZl"4_l_l-I-I-I'_l_l'_l_olZlZlZlmlm _ Z Z Z Z Z 7- Z Z ;z

......... -_ ._ g N g N N -_ N N N e N N N _ S _ _ e o__

/#1<.,4., 44 4=,1=o1,,°1_.-,151:-5f_.51_.-,I,...,Id...-I-I.

0

®



292 254

IololoLoIololoLololololooooo

i__ _- _---_

_°°_I_i _°'_°_I_°_ _ _°_

- MIM M M M _ M M _ M M M M M M

/o/JJJolol_lJJJJJJ_lJ_

_°._



292 255

®

®



"L_'.>:_. 292 25B

P_

m_



I

®



292 258
lsr .....



292 259

®



292 2BO

X i,

!i

uo_v_v_ouououououuuuuuuz _ I _

_ _ _ _ ..... ._.

,_ -_ _ _ II ii _i ii u ii B ii g I_ ii n ii 0 ii ii II II II fl _I II n I

_" " i'
._=_

IIIIIIIII0III !
_-_ _ _

_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_P _ _1__l_l_l_l_l_l_l_l_l_l_lJ_lJ_l_l_ld_l_i_l_l_lJ_ g _ _ _



,1_._ _.

292

  l lel le
_ _ _ _ _ _ _ 0 D L3 0 L3 L_ L3 L3

IU r_ U U U U _ U _) _ _) U U _ r_ r_

oooooo o1_1olololololo

II II II II II II Jl II II II _ II II II II II

261

II II Jl II • _

NN



292 282

_ _ _ .

_ i _
_._ o ._ _-_.

-_ _ _ _

o_ i _ -_o

j_ ......



292 263

o I_

n ii



292 264





292 266
Ta_ _



292 26"/

....i _ _

m 0 _ _ w •

_ __

_ _1 _ u I

®

G

m_n



292 26_

_ i! _
_ ° = ._

_E

b



292 269

_" I_1_1_1_1_1_1_IIII•_ _ _._
__'; o__:= ==r=,:_,=l=,,,,

,, = .., ,=_ogS. gg

_ "oo o. 8 ....
_" .., ._ .

S_ _3 s e

:==_;:_:_::z: := ::::::::::z:z ;: g _< ,

®

®



'_' c_S 292 270

r,,,,,,,LIIiIIII ,,,,,,,,,,,,,,,,IIiIIItI11111111_

&

__ _x_

_l_l_l_l_l_l_l_l_I_l_l_l_l_l_l_l_



292 271

/
___._=_d_-_-





292 2?3

m_

,-,,,,H_H-_ _ _ _ _ _o_ _ _ ! _
===_I = = = ===== 9.{,JI.)(,JL U _ U _ U U U U _ U

.F.F.



+_

P-P-- i



_92 275

®

®



292 276
iT t, -"'3S

._1_ :_-

_ __

m9 e



292 2?7

®

1

_ I_1_1_LI_I_I_I_I_I_I_ _o o_o, ._°_,!_o=-

I_1_1_'1_1_1_1_1_1_1"--I_ _______ -_oRooo_"'°_'o _o._o_:-o.=_°_° -_

N1111111_t1_ _ °°.......°: _°





Z

®

®

®



292 280



1

II

rn

®

®



292 282

? gg g

_ II II _ II n _ _ L) •

_- _ .



292 283



292 28d

Parcel 21

Screening Sites Sampling Program

for

Defense Distribution Depot Memphis, Tennessee

March 1998

Prepared for

U.S. Array Engineering and Suppolt Center, Huntsville

Prepared by

CH2M HILL

2567 Fairlane Drive

Montgomery, Alabama 36116

137449.RR.ZZ



Parcel 21 292

Screening Sites Sampling Program.
Defense Distribution Depot Memphis, Tennessee

Parcel 21 is a 7.906-square-fcot {ft 2) parceI i_ the south central l_art of the Main lr_tallation in

Operable Unit (OU)-3 (shown on Figure 1) Parcel 21 consists of Buildings 490, 685, 689, and
690.

The screening sites in this dcoament have been identified by Lhe Defense Distribution Depot

Memphis, Tennessee (DDMT) through a review of existing documents, interviews with facility

personnel, and knowledge of the facility's operations. Screening site_ are locations at DDMT

where there is a potential for materials to have been rel_ased to the environment from past

operations. Screening sites in Parcel 21 include the foliowing:

• Screemng Site 75 Unknown Wastes near Building 689

• Screening Site 76 -- Unknown Wastes near Braiding 690

• Scr eenirtg Site 78 - Alcohol, Acetone, Toluene, and Hydrofluoric Acid Area, Bttilding 689

Sites where there is a confirmed presence of contaminants from past operations are addressed

in the RemedLal Investigation Sampling Program. Other faedities have been addressed in the

Base ReaIignment and Clo_ure (BRAC) Sampling Program- R_u]t_ of these programs are

addr_sed in separate reports.

The purpose of the Screertmg Sites Sampling Program is to identify whether past activities at
these sites have resulted in releases from the site that would _quir e further investigatiorL The

intent is not necessarily to fully delineate the exter_L of soft or groundwater ¢o ni_mainalion, but

to conduct technically based screening analyses sufficient to identify the nature of

o0 nta_ainatior t.

The purpose of tiffs letter report is to evaluate the results of the Scrag Site_ Sampling

Program and sampling l_om previous investigations and to recoma*_end No Further Action or
further investigation at screening sites in this parcel. The remainder of this report presents the

results of l_ast investigations; Screening Sites Sampling Program strategy, prc_=edures, and

resuJts; and recommendatJo_ for each site.

Sltrface soil_, mabsui'face soils, stzrface water, and _edimcrt t_ were investigated as part of the

Screening Sites Sampling Program. Surface soll samp]es (any _ample whose lowest depth is two

feet or less) were taken both as independent samples and as the upper interval of a soil boring

profile. Thus, surface so samp es taken as par of a soft boring may 1_.ave an 5B des gnat_o

and are initially discussed under Subsurface Soil Sampling Procedure (5ectaon 2.2.2.2).
However, the results from that upper interval are presertted in the _urface _c)ils tables and

discussions in Section 3 0.

_._KNVp/_ 31449F_:_ pARCEL U= i i _R R_cORTS/PARCEL2 I.DCC



Screening Site 75--Unknown Wastes near Building689

1.0 Introduction

The chart below presents the location and status information for this screening site:

Parcel BuildingNumber RI/FS_OU Site Number CERCLA_Status

21 68g 3 75 Screening
'RUFS; RemediMInv_',_l/galisrdFea$ibilityStudy
2CERCLA: Compreher_sivaEnvironmentalR_sponse.Compensation.'andLiabilityAct

Screening Site 75 is situated in the southern portion of the Main Insm]laaon bet_veen

Buildings 689 and 670 off K Stxeet (shown in Figure 1) Building 689 was a temporary storage

facdity for flammable liquids such as alcohol ketones, aromatics, and esters. The area was not

bermed and is adjacent to a storm sewer iniet.

2.0 Study Area Investigation

2.1 Previous Investigations

N(} past sampling data exist specifically for Screening Site 75 The sample locations were

selected based on the loathng and unloading areas around the budding and on the stormwater

drainage pathways These locations are most likely to show the presence of contamination if

presenL

2.2 Screening Site Sampling Program O

2.2.1 Sampling Strategy

The sampling strategy was developed to evaluate whether releases have occurred, to surface

soils and subs_ace soils. Three biased soil bothags were used to evaluate whether poten_%]
contaminants exist at the site, Samples were collected at the surface (zero to 12 inches) and at

approximabe S-foot, 10-foot and 20-foot depths, "Two adthtiona] surface sod samples were

collected. A baring depth of 20 feet was selected because surface and shallow sod
contamination is the probable condition due to possible surface spills during loading and

unfoading operatic_s,

At least one sample for each media was analyzed for target compound list/target apa/yte list
(TCL/TAL) cortstituents in accordance with the Screening Sites Field Sampling P_an (CH2M

HILL, 1995). The following sections present the samplthg procedures and laboratory analyses

performed for slzrfaceand subsurfacesods.

2.2,2 Sampling Procedures

S_ctions 2 2 2 1 through 2.2.2.3 describe the sampling procedures and laboratory analyses

performed for surface and subsurface soils,
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2.2,2.1 Surface Soil Sampling Procedures

With the approval of the Tennessee Dep_ L.ent of Environment and Conservation (TDEC) and
the U. S. Environmental Protection Agency (EPA), surface soil samples were collected from two

Iocal_ons (SS75A and SS75B) at this site (shown in Figure 1). The following describes the

locadon of the samples:

• Sample SS75A was taken 17 feet east of a telephone pole located north of Building 689.

• Sample SS75B was taken norilleast of Butithng 689, 20 feel north of the asphalt and 16 feet
west of the K Street curb m this area.

The soil was removed from the ground using a standard stainless-steel hand auger. Volatile

organic compound (VOC) samples were immediately collected from the top six inches of soft
before being mixed. Part of the VOC sample was placed into a sealable plas_c bag and allowed

to equthbrate. The head space in the plastic bag was measured for VOCs using a hand-held

photoionizat_on detector (PID), and the results were used to determine winch sample location
was selected for Level 3 TCL/TAL analyses. The soils was t_anslerred to a s_mless-stee] bowl

using stainless-steel t_owels, mixed, and then placed into the appropriate sample jars. All

sampling tools were decontaminated before being used at each sample location 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.

The locations of the surface soil samples associated with borings are addressed in Section

Z2.2.2.

2.2.2.2 Subsurface Soll Sampling Procedures

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

Iocatio_ (SB75A and SB75il) at this site. At both locations, samp]es were collected at three

depths: zero to I foot, 4 to 6 feet, and 8 th 10 feet. The foUowmll desc_lles the location of the

s_ples:

• Sample SB75A was taken north of Building 689 and j_st east of a conveyor that runs from

the north side of Building 689 to K Sh'eet. The sample was taken I foot east of th.e asphalt

parallel to the conveyor and 10 feet south of the concrete support on the conveyor.

• Sample SB75B was taken east of the nor theast comer of Building 689, just 8 feet south ot the

conveyor column and 14 feet west of 5th Sh'eeL

The samples were collected using a 2-inch-diameter, s'mmless-$teel push sampler. Samples were
aJzo collected at an interval of 18 to 20 feet using a 1-inch-diameter stmnless-steel push sampler.

VOC soil samples were collected directly from the continuous _ampler using stainless-steel

spOOns. Part of the VOC sample was placed into a sealable plastic bag and allowed to

equilibrate. The head space in the plastic bag was measured for VOCs using a hand-held PID,
and the resul_ were ta_ed to determine which interval wlthm each boring was selected for

Level 3 TCL/TAL analyses. The remaining soft. was placed into a stainless-steel bowl mixed,

and then t_ansferred into the appropriate sample jars.

All sampling tools were decontaminated before being used at each sample ]c, catlon according to

the procedures specifmd in tke Genetic Quality Assurance Project Plan (CH2M HILL, 1995}.

_t_N_pi13744_p p,_CEL LETI ER RIEF_RT,_VARCEL21 [_C 5



2.2.3Analytical Procedures

Two surface and eight subsurface soil samp]es were sent to CH2M HILL's Analytical Services
in Montgomery, Alabama for VOC, semivolallle orgardc compound (SVOC), and TCL/TAL

analyses. Samp[es received at the laboratory were analyzed in accordance with the procedures

ou ftLrted in the Generic QualltyAssurance Project Plan (CH2M HTLL, 1995)

A data quality evaluation (DQE) was performed to assess the effect of the overall analytzcal
process on the usability of the data, The DQE established that the detection of acetone a_d

bis (2-eth ythexyl) pht halat e can be attributed to field sampling and laboratory contamination

rathe_ than envh'onmezltal coz_didons at the site, ALso, low conccn_aftons of diox_ns and furans

can be attributed to background or instTament z_olse and are not indicative of environmental
conditions. With exception to the quali/_cation$ ILsted above, the DQE conc]udcd that data can

be used m the project decisiozt-making process,

3.0 Interpretationof Sampling Results

3.1 Presentationof Results

SectiorLs 3.1.1 through 3.1.4 present results of the Screening Sites SamplLqg Program for

Screening Site 75. Data for each media (surface soil lind subsurface soft) are prese_xted

separately. Data are compared with appropriate screerting criteria in three tables: Table 75-A,

75-B_ and 75_2. Data from the 1997 CH2M HILL invealJgat_on are presented along with
historical data from the Remedial investigations at DDMT, Final Report (Law Environmental,

1990), If a value from a sampgng local&on exceeds ore of L}te compaz4.son criteria, that value and

the comparison criterion are shown in bold on the sumn_ry table

CorLslltuents of potential concern (COFCs) are parameters that exceed both background values

and the screening criteria. Where eo_cent_atlons exceed the selected background value, the
concentration is compared with tJte observed range of backgTou_td values as reviewed aztd

es_blished by the BRAC Cleanup Team (llCf).

3.1.'I SurfaceSoil

Results of the surface soft analyses with values above detection limits are shown m Tables 75-A
and 75-B.

3,1.1.1 BCT Screening Criteria

Table 75-A sumrruarizes constituents for which the BCT has selected scTeeinng criteria.

Polycyclic aromatic hydrocarbon (PAH) compounds -- Mchiding be_azo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, and inde(1,2,3,c,d)pyrene -- were found at

eoncentra ftons exceeding the screening criteria Coz_centrallons in Sample SS75A were

approxiz_tely an order of magnitude higher than concentrations hi Sample 5S75B. For

example, bez'_zo(a)pyrene was found at 1.4 rmtiigraras per Idlogram (mg/kg) m &ample S_75A

and at 0.19 mg/kg in Sample SS7SB PAH compounds, because they are intmd sitewide at

DDMT due to railroad operations, asphalt paved roads, and other such sources, wilI be

addressed in an upconting risk evaluation

®
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3,1.1.2 Other Screening Cdteda

Table 75-B compares the remaining constituents with the soft ingestion screening criteria for

beth resift enllaf and industrial exposure scenarios, There were no consdtucnts that exceeded

background and the screemng criteria. :

3.1,2 Subsurface Soils

Table 75_C summarizes subsurface soil sampting data. Lead was found in Sample SB75B (at the

to 6-foot depth) at 7.5 mg/kg; this concentcation is below the backgrout_d co_cenlraf_on but

exceeds the groundwater protection standard. There were no other results that exceeded the

background value or the groundwater protection criteria for this site.

3,2 Vertical and Lateral Extent

Based on the data collected so far, it appears that there are no COPCs that persist umformly
acioss several media that are at_ibuted to Screening Site 75. Other naturally occurring

constituents that were detected are at conceniraUons s_mJ]ar to background levels. There are no

subsurface compounds that exceed background levels, indicaling that subsurface h'maspor_ has

not occurred from Screening Site 75.

pAH concemb'ations found in surface soil at Screening Site 75 are found sltewide at DDMT and

are atthbuted to railroad operations and other sources, including roof drainage and creosote

from uti]i_ poIes. P,_LI compounds will be addressed m an upcoming risk evain_tion. PAH
compounds did not exceed the groundwater protection criteria in the sLthsurface soil samples.

3.3 Potential Migration Pathways

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

several co_st_,tuents found at Screening Site 75.

Benzo(a)lmthracene, benzo(a)pyrene, benzo (k) flu oranth one, benzo(b)fluoranthene,

indeno (1,2,,3-_,d) pyr erLe are a group of related, long_3aafn PAHs that have similar chemical _nd

physical characteriM_cs mad End to migrate and behave in the envirormrent in a similar
mmxner. Ce2_r011y. these compotmds have low vapor pre_uJ:es, are only marginally soluble in

water, and have a high affinity for soils. All of these compotmds have been detected at

concertirations above screening values for surface softs at the DDMT. They would be expected

to migrate as adsorbed components of the soils and would potentially be available to aquatic

orgmllsms in turbid surface water or to bottom feeders in areas with _nlamlnated sediments,
That none of these compounds was detected in sediments fod_cates this is not a major source of

conlamina_t migration for these compounds at this site. These compotmds do not

bioaccttmulate significantly due to their rapid metabellsm and excretion by most aquallc

orgarOsms.

3.4 Additional Data Needs

Fu2rther risk evaluation is recommended to evaluate PAHs in surface soft. Suffident data is

avaftable for sltewide surface soils at DDMT for this evaination, and additional sampling

should notbe r_quired.

SA_Wp/13744£/_,_P pARC EL LI; i IkH REPC_T_PARCE LZl O06 7



4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The Prelirmnary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Preliminary Risk Eveiuafions for tl_e Purpose of Readzing a _ndil_g of Sutiab_ity to Lease (FOSL)

(EPA Region IV, 1994). A discussion of the PRE methodology is provided as Appendix A to thls
dcoament.

4.2 Screening Site 75 Risk

Carcinogenic and noncexcthogenie risks for Screerdng Site 75 are presented in Table 4-38 of the

draft FRE (USAE.SC, 1998), and detailed chemicaI-specitic e_ timat es are presented in Appendix
A of the PRE

The PRE carcinogenic risk ration is exceeded for both indrlstalal and residential scenarios due to

the presence of PAH.$ in Sample _75A. The nonearcinogeule ratios weze not exceeded for
either the industrial or residential scenario.

ThLL% PAHs are the only COPCs that may require fur ther analysis to better characterize the
b.,an_tn health risks from P.athls in s_rface sod.

5.0 Summary and Recommendations

5.1 Summary

PAH concentrations found in surface soil at Screening Site 75 are found sitewide at DDMT and

are attributed to railroad operatiprm and other sources, ineIu ding roof dzMnage and creosote

from utility poles. PAH compounds _ be addressed in an upcoming risk evaluation. PAH

compounds did not exceed the groundwater protection criteria in the subsurface soil samples.

5.2 Recommendations

AdditionaI data col]ectlon at Scxeening Site 75 should not be required, and no further action

specuficfor Screemng Site 75 isanticipated.
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Screening Site 76--Unknown Wastes near Building 690

1.0 Introduction

The chart belew presents the locahon and status iz_formation for this screening site:

P"°° L+°'°"+°u°°°r] Is'"°°"rt°+"°LA'°'°'u'°+o3 ,°  +.oo021

'RUFS: Remedied Investigatiorvl- e_Slbilily Study

tCERGLA: Com_*reheneive Envilor_menlal R_pOnso, Compensation. and Liability Acl

In the past, this warehouse (see Figure 2) has been used to store hazardous materials before

shipment. Building 690 is located in the southwestern portion of OU-3, near 5th and M Sheets.

2.0 Study Area Investigation

2.1 Previous Investigations

No previous sampling data exist for _ site. The sample locations were selected based on
activities conducted around the building such as loading and unloading operattor_ and on

stormwater drainage areas.

2.2 Screening Site Sampling Program

2.2.1SamplingStrategy
The sampling strategy included sample collection from biased locations to detect any potential

release that ix'my have occurred from past site activities. At least one sample for each media was

analyzed for TCL/TAL covatituents in accordance with the Screening Sites F+eld SampEng Plan

(CH2M FULL, 1995). The thllowmg sections present the sampling procedures and laboratory

analyses performed for surface and subsurface soi]a.

2.2.2SamplingProcedures
Sections 2.2.2.1 through 2.2.2,3 describe the sampling procedures and laboratory analyses

performed for surface and suh_r fa_ softs.

2,2.2.1 Surface Soil Sampling Procedures

Surface soil sample were collected during installation of soil borings as discussed in Section

2.2.2.2,

2,2,2.2 Subsurface Soil Sompling Procedures

With the approval of the TDllC a_ti llPA, s_hsurfaee samples were co]lacted from thxee

locations (SB76A, SB76B, and 5B75C) at this site (shown in Figure 2). At each location, samples
were collected at two depths: zero to I foot and 4 to 6 feet. The following describes the location

of the samples:

SANA_137449F_SSp pARCELLETTERREFORTS_PARCEL2t.DOC 9



• Sample SB76A was taken in a grassy area 43 feet south of the southeastern part of Budding
690 and 26 feet north of M Street,

• Sample SB76B was taken east of Sample SB76A, just 25 feel north and 13 feet west of the
curb of M Street.

• Sampfe 5B76C was taken in the area be_veen the southeast corner of Building 690 and 5th
Sh*eeL The sample was taken 6 feet west of 5th Street that extends north and south and 5
feet north of 5th Street that extends east to west m this area.

Samples were collected using a 2 tacit-diameter, stainless-steel push sampler. Samples were

efso collected at an inte_al of 18 to 20 feet using a 1-inch-diameter, stainless steel push

sampler. VOC sotl samples were codected directly from the cozttinuous sampler using stainles_

steel spoons. Part of the VOC sample was placed into a sealable plastic bag and allowed to

equilibrate. The head space in the p]astfo bag was measmed for VOCs using a band-held PID,

and the results were used to determine which interval within each boring was selected for

Level 3 TCL/TAL analyses, The remaining soil was placed into a stainless steel bowl, mixed,

and then tTansferredl into the appropriate sampIe jars.

All sampling reels were decontaminated before being used at each sample location according to
tee procedures specified in the Generic Quality Assurance Project Plan (CH2M HILL, 1995) for the
P-J/ FS cturentiy kemg conducted at DDMT.

2.2.3AnalyticalProcedures

Nine subsurface soil samples were sent to CH2M HILL's AnalyticaI Services in Montgomery,
Alabama far VOC, SVOC, pesticide, metal, and TCL/TAL analyses. Samples received at the

laboratory were analyzed in accordance with the procedures outhned in the Generic Quality

Assurano_ Project Plan (CH2M HILL, 1995).

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

the data. The DQE established that the detection of acetone and bis (2-ethylhexy 1)phtha Iate can
be attributed to field sampling and laboratory contamination rather than environmental
conditions at the site. Also, low concentxations of dioxlns and furans can be attributed to

background or instn_ment noise and are not indicative of environmental conditions. With

exception to the qualifications listed above, the DQE concluded that data can be used in the

project decisie n-making process.

3.0 Interpretationof Sampling Results

3.1 Presentationof Results

,Sections 3.1.1 through 3.1.4 present results of the Screening Sites Samp_ug Program for

Screening Site 76. Data are presented by media for surface and subsurface sod. Data are

compared with appropriate screening criteria in three summary tables: Tables 7_A, 76-B, and

7&C. Dab from the 1997 CH2M HILL investigation are presented along with historical data

from the Remedml Investigations at DDMT, Finel Rpport (Law Environmental, 1990). If a vaine

from a samphng location exceeds one of the compadaon eriterl_, that value and the comparison

cnletion are shown m bold on the summary tabIe

®

®
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la) c_l_er _o_, Site 76, Unknown Wast_ near Bui[ding 690
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COFCs are parameters that exceed both background values and the sc rL_L,_g criteria• _Mhere
concen_aholXs exceed the se]ected background value, the concentration is compared with the

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

Subsurface soil sampling locations with values above debec[_on limits are shown in Table 76-A,

which also eonta_ the two iypes of comparison criteria. If a value h-om a sampling locaUon

excee_ one of the comparison cdteda, that value and the compar_on criteria are stio_rn in

bold.

3.1.1SurfaceSoils

Tables 76-A and 76-B include the detected concentrations compared with background and BCT

selected criteria. The surface soil samples from the site did not have any d_emlcals detected

above beckground or BCT clited_

Only dieldrin was detected in one of the three samples slightly above the background level of

0.086rag/kg in Sample SB76B. Dieldrin will be addressed as p_t of dieldrin risk evalaufion.

3.1.2 Subsurface Soi)s

Table 76_ suramanzes subsurface soil sampling data. Chromium was found in Sample SB76A

(at 18 to 20 feet) at 41.6 mg/kg and in Sample SBY6B (at 18 to 20 feet) at 41,1 mg/kg; these
values exceed the groundwater protection criteria of 38 mg/kg and the selected background

vsiue of 26 mg/kg. However, the chromium eoncent*ation was nearly identical in the two

samples at the 18- to 2U-foot depth approximately 250 feet apart. Therefore, these

concentrations may simply be naturally occurring chromium in soil at this depth, as observed

elsewhere at these depths within DDMT.

Lead was found in Sample SB76B (at 4 to 6 feet) at 53.8 mg/kg, wthch is more than twice the

selected beckgr_und value of 24 rag/kg; this value also exceeds the groundwater protL_ction

criterion of 1,5 mg/kg. The lead conoentraton in the underlying 18- to 20-foot interval sample

is below the subsurface tiackground concentration. Other subst_face sample lead

concentrator_ were below the background value.

There were no other chemicals that exceeded the background value or the g_oundwater

protection criteria for this site.

3.2 Vertical and Lateral Extent

Based ozx the biased sampling at the site, none of the surface soiLs indicated detection of releases

at the site. Many of the constituents that were Iound are at concentrations similar to

background levels. Near uniform concen_ailons of chromium and elevated concentrations of
lead in one subsurface soil sample most likely represent natural conditions and not vertical

trmLSpOr t of mei_is from the site.

3.3 Potential Migration Pathways

The following paragraphs provide a general discussion of potentaal migration pathways for

several cotxsiltuent5 found at _¢'reening Site 7E.
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Lead exists at concentrador_ greater than background, or above screemng criteria, m surface

soils, subsur[ace soils, and sediment at the EIDMT. Lead is moderately soluble and potentially

can be leached from any of these farms of occurrence, teaching concert h'ations m 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 sedsmenL potentially may move as

suspended partinaf at_ matter in surface waters and impact aquatic o_ganisrns

Chromium has been reported from surface and subsurface soils at the DDMT in concentrations

greater than the screening levels. Chromium occurs in two oxldalfan states: +3 and +6. The

trivalent form readily combines with aqueous hydroxide to faiTin insoluble chromium

hydroxide and is of httle risk, The hexavale_t farm is soluble tends to stay in solution, unIess

some activated carbon mateda[ is present for it to sorb onto. Dissolved chrommm is readily

adsorbed onto sediments but may be bioacoamafated through aquatic organisms. Chromium

ftiund in subsurface sods at Screening Site 76 may be naturally occurring.

3.4 Additional Data Needs

There are no additional data needs for this site.

4,0 Interpretationof Screening Criteria Comparisons

4.1 Methodology
The PRE was performed in aco0rdance with the Guidance on Preilminary Risk EvaIual_onsjor UTe

purpose of Reachalg a Finding of 5allabdity to Lease (FOSL) (EPA Region IV, ]994) A discussion of

the PRE methodology is provided as Appendix A to this documem.L.

4.2 ScreeningSite 76 Risk

Carcinogenic and noncarclnogenic risks for Screening Site 76 are presented in Table 4_39 of the

draft PRE (USAESC, 1998), and detailed chemical-specific estimates are presented in Appendix
A of the PRE.

The PRE carcinogenic risk ratios for an indush'ial worker and for a residential scenario are both

within a risk range of one in a million. The noncarcinogenic PRE ratios were within the

acceptable value of 1.0.

In accordance with the PRE, there are no human health risks of concern from tins site. No

Further Acbon ls recommended for Screening Site 76.

5.0 Summaryand Recommendations

5.1 Summary
In aocordance with the PRE, there are no human health dsks of concern i'rom this site. Diedrh3

will be addressed as part of sitewide evaluations.

®



5,2 Recommendations

No FurLker Action is reo0mmended for Screening Site 7&
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Screening Site 78--Alcohol, Acetone, Toluene, and Hydrofluoric
Acid Area, Building 689

1.0 Introduction

The chart below presents the location and status haIormation for this screening site:

parcel BullCflngNumber RI/FS' OLI Site Numbar CERCLA_Status

21 66_ 3 . 78 $moening

'RI/F5: Remedlal Investigation/FeasibiFityStudy
'CERCLA: ComprehensiveEnvironmentalRespoas_,GompenSeliOn,and Liability Acl

Figure 3 shows Budding 689, which historically has stored alcohol, acetone, toluene, and

hydrofluoric acid before h'anspor t. Screemng Bile 78 is located on the eastern side of OU-3 at
the intersectmn of 6th and K Stzeeis.

2.0 Study Area Investigation

2.1 Previous Investigations

No previous sampling data exist for this site. The sample it.cations were selected based on
activities conducted around the building such as k3ading and unloading operations and on

stormwater drai_ge Kreas.

Because no sampling data have previously been collected sp_ifica]ly for this site, a biased
sampling approach was developed. Based on past practices conducted at this site and the

ls_own potential for contamthation at the facility, the COPCs are VOC,% SVOCs, fluoride, pH,
and met_ts.

2.2 Screening Site Sampling Program

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

and subsurface soils. Four soil borings were used to evaluate whether contnmJz_tion exists at

the site. The samples were coBected at three depths: 1 to 3 feet, 4 to 6 feet, and 18 to 20 feet.
Sample locations were selected based on the operatior=s conducted at the heildha B (loading and

unioading activlties) and stormwater ch'athage pathways; thus, the IocatSon.sweie biased. A
boring depth of 20 feet was selected because surface and shallow soti contamination zs the

probable condition.

At least one sample for each media was analyzed for TCL/TAL constituents in accordance with

the Screening Sites Field Sampling Plan (CH2M HILL, 1995). The following sections present the

sampling procedures and laboratoiy analyses performed for surface and sulfur face soils.

®
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2.2.2 Sampting Procedures

Sections 2,2,2.1 through 2.2.2.3 describe the s_mpling procedures and laboratory analyses

performed for surface and subsurface soils.

2,2.2,1 Surface Soil Sampling Procedures

No surface samples were collected at this site during this sampling event. The uppermost

interval samples taken at the borings (see Seclaon 2.2.2.2) are from the 1- to 3-foot interval;

therefore, these are not considered surface soil samples.

2.2.2.2 Subsurface So11Sampling Procedures

With the approval of the TDEC and EPA, suheur face soil samples were collected from four

locations (SB78A, 5BTBB, SB78C, and SB78D) at this site (shown ir_ Figure 3). At each location.

samples were collected at two depths: zero to 2 feet and 4 to 6 feet. The following describes the

sample locations:

• Sample SB78A was taken north of the northwest comer of the ramp extending from the

northwest side of Building 685, just 4 feet north of a nearby dram.

• Sampla SB78B was taken 3 feet west of the lOth loading dock ll'om the south of Bugdbng
689,

• Sample SB78C was taken north of Sample SB78B, just south of K Stxeet and 11 feet west of

the bmlding.

• Sample SB78D was taken east o f the nor theast corner of Building 689, just 51 feet west of the

nearby loading dock.

The samples were collected using a 2-inch-cllame ter, stainless-steal push sampler. Samples were
also collected at an interval of 18 to 20 feet using a l-inch-diameter, stainless-steel push

sampler. VOC soft samples were collected directly from the continuous sampler using stainless-

steel spoons. Part of the VOC sample was placed into a sealable plastic bag and allowed to

eq,,;l_brate. The head space in the plastic beg was measured for VOCs using a band held PID,
and the results were used to de0ermine which interval within each boring was selected for

Level 3 COPC or TCL/TAL analyses. The remaining soft was placed into a slalnless-steel bowl,

mixed, and then transferred into the appropriate sample jars.

All sampling tools were d_ontammated before being used at each sample location according to

the procedures specified in the G_nedc Quality Assurame Project ;°len (CH2M HILL, 1995) fir the

KI/FS currently being conducted at DDMT.

2.2.3AnalyticalProcedures
Twelve soil samples from the borings were s_t to CH2M HILL's Analyttcal Services in

MontgcJmery, Alabama for VCC, SVOC, fluoride, metals, pH, and TCL/TAL analyses. Samples
received at the laborato D' were analyzed in accordance with the procedures outlined in the

Generic Quality Assurance Project P_n (CH2M HILL, 1995)
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3.0 Interpretationof Sampling Results

3.1 Presentation of Results

Sections 3.1.1 through 3.1.4 present results of the Screening Sites Sampling Program for

Screening Site 78. Data are presented by metha for subsurface sod and compared with

appropriate screening criteria in Table 78-A. Data from the 1997 CH2M HILL investigation are

presented along with historical data from the Remedial thvest;gatlons at DDMI_ Final Report

(Law Envlremnenl_], 1990). 1_a value from a sampling location exceeds one of the comparison
criteria, that value and the comparison critenon are shown m bold on the summary table.

CO I_.s are parameters that exceed both backgrotmd values and the screening criteria. "Where

concen_afions exceed the selected backgrotmd value, the conce nta'arion xs compared with the

observed range of bachgrctmd values as reviewed and established by the BGT.

Subsurface soft sampling locations with values above detection limits are shown in Table 78-A,

which also contains the two tTj>es of comparison crater ta. ]f a value from a saJ_pling location
exceeds one of the comparison criteria, that value and the comparison criteria a_e shown in
bold.

3.1.1 SurfaceSoil

The area around Screening Site 78 is covered by concrete pavement, and no surface soft samples
were collected

3.1,2 SubsurfaceSoils

Table 78-A surmnarmes subsurface soft sampling dal_. Cor_stituents found at concentrations

above the screening criteria include tfichloroethylene (TCE), cadmium, chromium, and lead,

Trichloroethylene (TCE) was detected in Sample in SB78S as inthcated m the table below. This

indicates that a reIeasc of TCE may have occmred near Sample SB78B.

®

Borlrtg Depth (feat) TCE (mg/kg) BackgrOund(mg/kg) RBC GWP'

SB76B 1 Io3 0,4 NA 0,©6

SB78B 4 Io 6 0,085 NA 0.06

SB78B 18 IO20 11.0 NA 0.06

'Risk BasedCfltefia - GroundwaterProleCtJonCriteria

Lead wa_ fomld in all 12 soil samples at concentrations up to 28.1 rag/ks, which slightly

exceeds the selected background value of 24 rag/kg and the 1.5 ms/kg groundwater t_ansfer

criteria. The lead concen_ations are considered representative of background values.

Cadmium was found in Sample SB78C (1 to 3 feet) at 77.4 ms/ks, which exceeds the

groundwater protection criteria of 8 ms/kg and the background value of 1.4 rag/ks. However,

ca dminm was not found in deeper subsurface sod samples for th_s boring or from Samples
SB78A or SB78B.
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Chromium was found in all 12 samples at concentrations ranging from 12 to 41.8 rag/kg.

Sample SB78D (18 to 21 feet) had chromium at 41.8 mg/kg, which exceeds the groundwater

protection criteria of 38 mg/kg and the backgrotmd value of 28.1 mg/kg. However, chromium

is found at nearly identical concentrations in samples at the 18- to 20-foot depth in Samples

SB76A and SB76B and is considered to be representative of naturally occurring conditions.

3.2 Vertical and Lateral Extent

The surface soil at the site did not have site related contarmnation. Based on the data coUected,

subsurface soil has chlorinated solvents, possibly from historical releases. Many of the
constifuenis that were found are at concentrations similar to hsckgrotmd levels.

TCE found in Sample SB78B was not found in Sample SB78A (approximately 150 feet to the

south) or in Sample SB78C (approximately 150 feet to the north). Building 689 is to the east of

SB78B. There are no other soft borings in the vicinity.

Metals, thciudmg lead and chromium, found in soft appear to be naturally occurrLng.
Cadmium, found in Sample SB78C at I to 3 feet, appears to be an zsolatcd occurrence
Cadrmum was not found in other subsurface soil samples below 3 feet at the site; as a result,

cad_Liunl is not acc neez_ for g_0tlndwater _,pact.

3.3 Potential Migration Pathways

The following paragraphs discuss potential migrallon pathways for several consBtuents found

at Sc_eeJ_Lbig Site 78. TCri was detected in subsurface soil at concen_rataons exceeding screening

levels at Screening Site 78. TCE is readily sniubie in water and readily mobilized via mfilLrating

precipitation from subsurface soils and can be mobilized to the g_aundwaler in sight, ant
amounts. Subsurface softs containing lagrtiifcant mass of TCll may be slgdiflea_tt secondary

sources of large groundwater plumes. If present as a nonaquecus phase liquid, TCE ts denser
than water and may mJ_'a tc do,.._ward to the bosom of the water t_ble then travel along the

top of coz_zifng soils or rock collecbng m pools or migrating downward into rock fissures. TCE
is volatile in addition to being readily soluble, and may migrate as a vapor through the vadose

zone. Distance to downgradient receptors is critical to asse_sthg risk from TCE in this migration

pathway, Further evaluation of the groundwater is needed to determine nature and extent of

TCE in the area sotis and _om_dwat_r.

3.4 Additional Data Needs

Additional subsurface soil sampling is needed to evaluate the lateral and vertical extent of TCll

at Screening Site 78. Groundwater monitoring at the site and/or downgradJent of the site may

be needed if TCE is found at depth in the soil

4.0 Interpretation of Screening Criteria Comparisons

Surface soil sampling was not performed since the site is covered by concrete pavement.

Therefore no risk calculations were performed during the PRE.
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4.1 Methodology

The ['RE was performed th accordance with the Galdmrce on Prehminery Risk E_ahaTtionsfor tlLe

Purposc of Reaching a Finding of Suilabilify to l_a_ (FOSL) (EPA Region W, 1994). A discussion of

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

No PRE values were calculated because there were no COPCs ha surface soft and no exposures
to the substtrface soft.

5.0SummaryandRecommendations

5.1Summary
Surface soils at ti'as site are clean. TCE was found in Sample SB78B at concentration up to II

mg/kg atthe 18- to20-footdepth.This thdicatesthata releasemay have cccttrredto the deeper

soiland possiblytogTeundwater atthissite.

5.2 Recommendations

Additional subsurface soil sampling is needed to evaluate the vertical and lateral extent of TCE

in the vlcim ty of Sample SB78B. Groundwater may need to be sampled at the sife if TCE

concentrations persist at depth m the soil.
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Parcel 22

Screening Sites Sampling Program

232 323

Defense Distribution Depot Memphis, Tennessee

Parce122 is a 37E-square-fcot (f_2) parcel in the south-central paxt of the Main Installation in

Operable Unit (OU)-3 {shown in Figure 1). Parcel 22 is made up of an area between Buildings
689 and 6qfl.

The scn'eenmg sites in this document have been identified by the Defense Distribution Depot

Memphis, Tennessee (DDMT) through a review of existingdocumeats, interviewswith facility

personnel, and knowledge of the faditiy's operations. Screening sites are locations at DDMT

where there is a potential thr matetiais to have been ralea_ed to the envkortment from past

operations.There isone screeningsitein Parce122:

• Scxeening Site 77 -- Unknown Waste near Bnilding 689 and 690

Sites where there is a confirmed presence of contnmmant_ from past operations are addxessed

in the Resnaeflisl Investigation Sampling Program. Other facilities have been addressed in the

Base Realignment and Closure (BRAC) Sampling Proglima. The results of these prograzm are

adilressed In seperate reports.

The purpose of the Screening Sites Sampling Program is to identify whether past activities at
each of the sites have resulted in releases from the site that would req_ Inrthe_ investigation.

The intmxt is not to Inlly delineate the natttre and extent of soil or grotmdwater contamination

attxibniable to past operations, but to conduct technlrMly based screening analyses sufficient to

itie_tify the likelihood of cop_mination.

The purpose of this letter report is to evaluate the results of the Scree_thg Sites Sampling

Prod'am and sampling from previous investigations and to recommend No Further Action or
further investigation at sc_enmg sibes in this parcel The followthg r,ections present the results

of past invelstigations; Screening SitL_ Sampling Program s_ategy, procedures, and resull_; and
Iecon'zIne_clations for each site.

Surface softs, subsnrIace soils, surface w a_P.i,and scd£menis were thvestigat_d as part of the

Screening Sites Sampling Program. Surface soft samples (any sample whose lowe_ depth is 2

f_et or ie_s) were take_ bulb as indep_mdent samples and as the upper interval of a soti boring

profile. Thus, surface soil samples taken as part of a soil boring may have an "SB" designation

and are inJ H.lly discussed under Subsurface Soft Samplthg Procedure (SeclJon 2.2.2.2).
However, the results from that upper Interval are presented in the surface soils tables and
_sions in Section 30
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'RI/FS = Remedial Investigation/Feasibility Study
_CERCL,A = Comprehensive Envbonmenml Respor se, Comper_ation, and Liability Act

This site is located between Bull dSngs 689 and 690 off L Street, as shown ha Drawing 1. This

warehouse may have stored or shipped hazardous materials in the past. Also, a battery

recoupment area exists iramediately within the area between the two buildings.

2.0 Study Area Investigation

2.1 Previous Investigations

There have been no previous investigations at this site.

2.2 Screening Site Sampling

2.2.1SamplingStrategy
The _mpling strategy was developed to evaluate whether releases have occurred to surface

soils and subsurface soils. Two biased soil borings were used to evaluate whether potential

conlaminants exists at the site. ,_amples were conected at the surface (zero to 12 haches) oxof at

approximately 5-foot, 10-foot, and 20-feet depths. Four additional surface soft samples were

collected. A bozing depth of 20 feet was selected becat_e s1_face and shallow soft

contamination is probable.

2.2.2SamplingProcedures
Sections 2.2.2.1 and ZZZ2 describe the sEnpling procedures and Laboratory 0nalyses

performed foz surface m_d subsurface soil.

2,2.2,1 Surface Soil Sampling Procedures

With the approval of the Tennessee Depa, h,,ent of Environment and Cor_ewation O'DEC) and

the US, Environmental Protection Agency (EPA), surface samples were collected from six

locations (SS77A, SS77B, SS77C, S_77D, SB77A, and SB77B) at this site (shown in Figure 1). The

following details the sample locations:

• Sample 5S77A w_ taken 8 feet east of the southeastern side of Balldhag 685 j_st 11 feet

north of the loading dock arid I foot south of the nearby storm drai_
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• Sample &S77B was taken 1_ feet norLh of the northeasbem coroer of Building 690 _d 2 f_t

west of the nearby storm drain

• &lmple &.q77C was taken 9 feet east o f the northeastern side of Building 685 and 2 feet south

of the nearby storm drai_

• Sample SS77D was _ken north of Sample S£77B, 9 feet north of Asphult Steer just west of

the wa]kway and 7 feet south of the nearby storm drain.

"fhe locations of the surface soil samples assodated with borings are discussed m Section
2.2.2.2.

The soil was removed from Lhe ground u.sing a s_mda_d stabiless-steel hand auger. Volatile

organic compmmd (VOC) samples were mnmediately coUected from the top six inches of soil

before being mixed. P_-_ of the VOC smnple was placed into a sealaine plastic bag and atlowed

to equilibrate. The head space in the plastic bag w_ men.red for VOCs uSilLg a ]m.._l-hetd

phqto[oulzailon detector (PID). and the results were used to determine winch sample locatinn
was s_ected for Leval 3 contaminant of pot_ilal concern (COPC) or target compound

llst/target a_tyte list (TCL/TAL) analys_. The soil was t_ansfen'ed into a _inIess-steel howl

using stainless-steel bowels, mixed, and then placed into the appropriate sample jars.

All s_LmpLmg tools were deconlamh_ted before being used at each sampla location, according

to the procedures spedlied in the G_ner_ Quality Assuran_ Project Plan (CH2M HILL, 1£95) for

the RI/FS careenfly being conducted at DDMT.

2.2,2.2 Subsurface S0il 8ampilng Procedures

Based on the recommendaUons _om TDEC and EPA, subsurface soft s&mp les were ootlocted

fTom two loca_ons (SB77A and SB//_J at th_ site. At each location, sampl_ were collected at

three depths: zero to I foot, 4 to 5 feet, and 9 to 10 feet. The samp|es were coUect_d _ing a 2-
inchMiameter, st_inle_-steel push sample_. The f_llowing desonbes the sample tcca0.om:

• Sample SB77A was located north of Building 690 jxL_t3 feet north of the railroad track

parallel to Building 690 and 30 feat _a _t of the eastern side of Building 685.

• Sample SB77B was tocated south of Building 689 just 9 feet east of Bay Door 7 and 15 leet

soath of the parallel railroad _ack to Building 689.

VOC soiI s_mple_ were collected directly from the continuous sampler using stainh_,._st_l

spoo_.s. Part of the VO_ sample was placed into a sealable plastic bag and allowed to

equlllb, =re. The head space in the plastic bag was meamux_ for VOC_ using a hand-held PID,

and the results were used to determine winch interval within each boring was selected for

Level 3 COFC or TCL/TAL analyses, The remaining soft was placed into a sCmLnkss-steel bowl

mixed, and the_ t_ansferred into the appropriate sample jars.

ALl sampling tools were dacontaminated before bring used at each sample loca_don according to

the procedures specified in the Generic Quality Assumme Project Phzn (CH2M HILL, 1995).

2,2,3 AnalyticalProcedures
Four surface soil samples and six samples from the soft borings were _ent to CH2M HILL's

Analyilcal Se'vices in Montgomery, ALabama for VOC, seminolatile organic compound

(SVOC), pesti_de, pH, metal, and TCL/TAL analyses. Samples received at the laboratory were
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analyzed m accordance with the procedures oudmed in the Cer_r/c QualityAssurance Project
(CHIlM HILL,1995).

A data q.aliLy evalua_on (DQE) wa_ performed to assess the dfect cf the overall analyllcal

process on the usa bility of the data CH2M HILL collected m 199'7. The DQE established that the

detection of acetone and bis(2-ethythexyI)phth=l=_e can be attributed to field sampling and

laboratory conl_mination rather tha_ to envisonmental conditions at the site, Also, low

conc_lzalions of dioaln_ and furans can be attributed to background or il_strument noise and

are not indicative of environmental conditions, With the exception of the q.._ll f_catior_ IJsled

above, the DQE concluded that data can be used in the project decisinn-maldng process.

3.0 Interpretation of Sampling Results

Sactio_ 3.1.1 through 3.1.4 present results of the Screening Sites Sampling Program for
Screenkng SRe 77. Data are presented by media for surface soil and subsurface soil and

compared with appropriate screening criteria in three summary tables: Tables 27-A, 77-B, and

77_, Data _om the 1997 C_2M HILL investigation are presented along with hisfodcal data
/Tom the Jb_dszl lnues_gatmns at DDMT, Final Report (Law Envbro_menta], 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 _ ruble.

COPCs axe pa_raa_eters that exceed both background values and the screening criteria. Where

concentratior_ exceed the selected background value, the concen_allon is compared with the

observed range of background values as reviewed and esmbtished by the BRAC Cleanup Team
(sCq

3.1 Presentation of Results

3.1.1 Surface Soil

Resets of the surface soil analyses with values above detection limits are shown in Tables 77-A
and 77-B.

3.1.1.1 BCT Screening Cdteda

Table 77-A _s constituents for which the BRAC Cleanup Team (BCT) has selected a

screening criteria. AnKmomy, arsm_c, and pAH compounds were found at concentrations that

exceed the BCT screening criteria.

A._timony was found in Sample SS77B at 7.4 milligrams per kilogram (rag/kg), which is nearly

JdentJca] to the background value of 7.0 rag/kg.

Arsenic was found in Sample SB/VB at 22.9 mg/kg, which slighily exceeds the selected

buckground value of 20 mg/kg. A duplicate analysLs for Sample SB77B found 18.8 rag/kg,

which is behiw the background value. The other five surface soil samples collected at this site

were below the background level.

Polycyclic aromatic hydrocarbon 0°AF0 compounds, including ber_zo(a)anthracene.

ber_o(a)pyrene, bea_zo (b)fluoranthene, benzo(k)fluroanthene, and thdo(l,2,3,c,d) pyrene, were

found at concentrations exceeding the screening criteria. PAH compounds are found sltewide
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at DDMT, possibly because of raih-oad operations, dnd will be addressed in an upcoming risk

evaluation,

3.1.1.2 Other Screening Cdteda

Table 77-B compares the remaining conslitumats with the soil ingestion scxe_ning criteria [or

both residential and industrial exposure scenarios. The only remaining constituents in surface

soil that exceeded screening criteria were

bis(2-e thy lhexyl) phthlate and dieldrin.

Bis (2-ethylhexyl) phthlet e was found in Sample SB77A at 250 rag/kg, which exceeds the
residenilal rlek-besed concentxalion (RBC) of 46 rag/kg but not the industxial RBC of 410

mg/kg. This compound is a common Laboratory contaminaat as indicated by the DQE
evaluatioP-q

Dieldrin was found in Sample SB77A at 0.26 mg/kg, winch exceeds the residential but not the
industrial RBC, Dieldrin is found sitewide at DDMT, as well as in the background samples, and

wiU be aildressed as a sitewide issue in an upcoming evaluation,

Soft pH values were neutxal to slightly alkaline. Significant spills of battery acid from the

recoup area (if untTeated) would have re_alted in addic soil pH values and this was not the

case, Also, no signiflc_mt metal levels were detected; thus, soi] pH aheratto_t does not appear to

be a significant issue.

3.1,2 Subsurface Soils

Table 77_2 stmm_rlzes subsurface soft sampling data. Lead was found in several samples at

concentrations below the background value of 24 mg/kg_ There are no COPCs for subsuxface

soils atthissite,

3.2 Vertical and Lateral Extent

A toial of five soil ]ocailon,s were sampled from biased ]ocalioRs to detect any possible
conlamir_tio_ Based on the limited data collected so far, it appears that there oze no site-

specific COPCs attdbutoil to Screening Site 77 near Buildings 689 and 690. The relatively high

PAHs detected appear to be related to the railroad t_acks.

Resdits for Sample SS77C sbuwed PAH conceinzat_ons of b_-=zo(a)py*'e_e at 26 mgJ ks.
benzo(b) fluoranthene at 26 nag/k_ benzo(K) fluor anthetle at 20 mg/kg, ind eno (1,2.3--c.,d) pyr ene

at 17 mg/lig, and pyrene at 56 mg/lig. These values are about two orders of magrdlazde above
the levels observed in the other samples from tl_ site away from the tracks. Sample _'_C was

collected approx_tely two feet from a stom_ drain near the battery recoupmem area. The
pAHs could be from one of the several unrelated operations in the area, including railroad

oporaliom (t_acks are less than ten feet away), from roof drainage that flows across the ground

to the storm drain, or from a ut_ty pole {c_eosote seepage).

3,3 Potential Migration Pathways

There are no site waste operations-related COPCs at th_ site, However, PAHs were detected i_

most of the soil samples, with high levels in one sample. These could potendaUy migrate

through surface runoff.Migration to groundwater for these relative low solubility chemleal_ is
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unimportant, also because of the depth to groundwater at greater than 40 feet, The following

paragraphs provide a general discussion of poten ftal migration pathways for the PAHs found
at Screening Site 77.

This group Coe_zo(a)antbeaccne, benzoCa)pyrene , benzo(k)tiuor anthene, benzo(b)fluoranthene,

and indeno(1,2,3-c,d)pyrene) of related long-chath PAHs has similax chemical and physical

characteristics and tends to migrate and behave similarly in the envisonm_at. Generally, these

compounds have low vapor pressures, are only ma rginagy soluble in water, and have a high

affinity for soils. These compotmds have been detected at concentrations above screening

values for gtrfaee soils at DDMT, They would be expected m migrate as adsorbed components

of the soils and potentially would be avatlable to aquaile organisms in turbid surface water or

to bottom feeders in areas with contamthabed sediments That none of these compounds was

detected in sediments in drainage ditches leading off site mthcates that tfos is not a major

sourc E of contaminant migration for these compounds at this site. These compounds do not

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

3.4 AdditionalData Needs

Further risk evaluation is recommended to evaluate PAHs in surface soft. Also, the need for

additional data to address I_AHs will be evaioated as part (ff the sitewide PAH analysis.

4.0 Interpretationof Screening Criteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Preliminary Risk Evalualtons for the Purpose of Reaching a Finding of Sudsbility to lease (FO SL)

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

4,2 ScreeningSite 77 Risk

Carcinogenic risks and noncarcthogenlc ratios for Screening Site 77 are prostrated in Table _ 41

of the draft PRE (USAESC, 1998}. Delalled chemicaf-s pacific esthnates are presented in

Appendix A of the PRE.

The PRE carcthogenic risk rations were excessive for both industrial and residential scenarios

due to the presence of P Al-ls in three of the four suxface soil samples collected from the site.

The noncarcthogenie PRE ratio was less than a values of 1.0 for an indtmiriaf worker, but was

above a value of 1.0 for a resident, primarily from naturally occurring antmmny.

"lTae PAHs at the site may require further charactelizafton for human health impacts.5.tl
gtmmmry and Recommendations
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5.1 Summary

PAll compounds, including b_nzo(a)anthracene, ber_o(a)pyrene, benzo(b)fluoranthene,

benzo(k)fluroanthene, and indo (1,2.3,c,d) pyrene, were found at concentratiorl=_ exceeding the

screening criteria. PAH compounds are found sitewide at DDMT. possibly because of railroad

operations, az_d will be addressed m an upcoming risk evalustiorL

Dieldrin w_s found in Sample SB77A at 0.26 mg/kg, which exceeds the residential but not the

industxial RBC. Dieldrin is found sitewide at DDMT _nd will be addxessed in an upcoming risk

evaJuat_o_.

5.2 Recommendations

Because of the risks assc<iated with pAHs in surface soils, a further risk evaluation is

recommended. Die]dsin in surface soiJalso wig be addressed as part of zm upcoming sliewide
risk evaluation,
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Parcel 23 292

Screening Sites Sampling Program
Defense Distribution Depot Memphis, Tennessee

Parcel 23 is a 8_lS-square-foot (ft 2) pm_el in the sou_westem portion of the Mare

Installation in Operable Unit (OU)-2 (shown in Figt_e 1). Parcel 23 is made up of Buildings

783, 787, 793, and 995; open storage area Xffl; and the adjacent railroad t_acks.

The screening sites in this thmument have been identified by the Defense Distathution Depot

Memphis, Tennessee (DDMT) tt_ough a review of existing docxtmeni_, interciews with

facility personnel, and knowledge of the facility's operatiom. Screening sites are locations at
DDMT where there is a potential for materials to have been released to the environment from

past operations. The so-eening sites in parcel 23 Lru:inde the following:

• Screenlng Site 82 - Flammables (Bnildlngs 783 and 793)

Sites where there is a confirmed presence of cont_mthants fTom past operations are

addressed in the Remeflial Investigation Sampling Program. Other facilities have been

addressed in the Base Realignment and Closure (BRAG) Sampling Program. ResuJts of these

programs are addressed in separate reports.

The purpose of the Screening Sites Sampling Program is to identify whethez past activities at

each site have resulted in releases from the site that wonid zequire further investigation. The

inhmt is not to fully delineate the nature and extent of soil or groundwater contamination

att_thutable to past operations, but to conduct tech_cal]y based screemng anaJyses sufficient

to identify the likelihood of contamination.

Ttte purpose of this letter report is to evaluate the results of the Sczeenmg Sites Sampling

Program and sampling from previous invesllgatlozxs mid to recommend No Further Action or

fiaxthe* investigation at screening sites in this parcel. The remainder of this _port presents

the results of past thves tigalloLxsi Sea.ruing Sites Sampling Program strategy, procedures,

and re.fits; and _comme_dations for each sit_.

Surface soils, subsurface soils, s,ar face water, and seflirne_ts were investigated as part of the

Screening Sites Sampling Program- Surface soft smmples (any sample whose lowest depth is

two feet or less) were taken both as independent _amples ar.d as the upper interval of a soil

boring profile. Thus, surface soil _ampies taken as part of a soiJ boring may have an '_3B"

designation and are initially discussed under Subsurface Soft Sampling Procedure (Sec_on

2.2.2.2). However, the resalis f_om that upper intervM are presented in the st_face soils tables
and discussions in Sec_on 3.0
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Screening,Si'_e82--Flammables (Buildings 783 and 793)

1.0 Introduction

The chart below present_ the location and stabzs information for this screening site.

Percel Building Number RI/FS' OU Site Number CERCLA = Status

23 783 and 793 2 82 N/A

*RVFS: Reme$ial Inv P_tigation/Feasibility St uc_y
'CERCLA: Comprehensive Environmenlal Response, Compensation. and Liability Act

Screening Site 82, consisting of Buildings 783 and 793, is situated at the southwestern

intersection of K Street and 9th Street (shown in Figure 1). Buildings 783 and 793 (igloos),

previously designated as storage areas for flammabIe items and ordnance material, are the

location of the forraer DDMT recoupment facility, The interior floors of Buildings 783 and 793

(approximately 400 teet south of BUll ding 783) ate conztxucted of concrete ¢md slope to the

north and south w_ll_ Along these wails are drains that leed to the exterior of the buildings

(on the eastern side).

2.0 Study Area Investigation

2.1 Previous Investigations

No previous soanpbstg data exit for this site, As a result, a biased sampting approach was
selected to assess the presence of contamination, Because a wide range of materials was

managed at the site, there is a significant potential for contamination. According to facility

records, flammables, explosives, and diox_-laden soils were stored in the igloos.

2.2 Screening Site Sampling Program

2.2.1SamplingStrategy
The sampling strat%a3, was developed to evakmte whether releases have _ccL to surface

and _ubsurface soils. _ample_ were analyzed for volatile organic compounds (VOCs),

semivolatile organic compounds (SVOCs), pesticides, metals, mid dioxins, Four surface and

16 subsurface soft sampl_ were sent to CH2M HILL's PmslyticaJ Sez_Aces in Montgomez 7,

Alabama for VOC. SVCC. pestidde, metals, dloxlns, and target compound ]ist/t_'get analyte
list (TCL/TAL) analyses m accordance with the Screening Sites Field SamplLng Plma (CH2M

HILL, 1995).

2.2.2SamplingProcedures
SecUons 2.2.2.1 through 2.2.3 describe the sampling procedures and laboratoz 7 m_lyses
F_r formed for Screening Site 82 surface and subsurface soils,
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2.2.2,1 Surface SOB Sampling Procedures

With the approval of the Tennessee Dep_, h_Lent of Environment and Conservalaon (TDEC 0
and the US, Environmentiil Pz_otecfion Agency (EPA), surface soil samplas were collected

from eight locatons (SS82A, SS82B, gS82C, SS82D, SB82A, SB82B, SB82C, and SB82D) at this

site (shown in Figme 1). The sampling locations were located near the enhance to each

building or "igloo." The following describes the location of each surface sample:

• Sample SS82A was located 22 feet north of the northeast comer of Building 783 and 16
fee_¢weal of 9 a_Sla_et.

• Sample SS82B was located 16 feet east of the southeast comer o f the concrete wall in front

of Building 783 and 2 feet west of 9th Stieet,

• Eampla SS82C was 1coaled 9 feet north of the northeast corner of Building 793 and 4 f_et
west of 9th Street.

• Sample SS82D was located south of Building 793 on the w_stem edge of 9_ StTeet at the
intersection of M Slzeet.

The location of the smface soil samples associated with borings are described in Section
2.2.Z2.

The soil was removed from the ground using a standard stainless-steel hand auger. VOC

samples were immediately collected from the top six inches of soil before being mixed. Part

of the VOC sample was placed into a sealable plastic bag and allowed to equilibrate. The

head space in the sealable plastic bag was meas_ed for VOCs using a hand-held

photoioulzailon detector (PID), and the results were used to determine wldch sample
locaton was selected for Level g analyses. The samples were _ansfer_ed to stainless-steel

mixing bowls using stainle_s-steeI _rowels, mixed, and then placed into the approprial_

sample jars.

2,2.2.2 Subsurface Soil Sampling Procedure2

With the approval of the TDEC and EPA, s_bsur face soilsamples were collectedfrom four

locations {SBSZA, SB82B, $B82C, 0ncl SB82D) at this site. At each location, s_mples were taken

at four depths: zero to I foot, 4 to 6 feet (or 5 to 7 feet), 9 to 10.5 feet, and 18 to 20 feel The

following descn'bes the ]ocailon of each subsurface soil sample:

• Sample SB8ZA was located 3 feet south of Building 783, near the deain just 6 feet east of
the concrete doorway located on the south o_ Building 783.

• Eampie SB82B wa.s also located 3 feet south of Building 783 but near another deain just 7
feet west of the concrete door.

• Sample SB82C was located 3 feet south of Building 793, near the drain just 7 f_t east of

the door pad located on the south of Building 793.

• Sample SB82D was located Z5 feet south of lluilding 793, near another dealn just 7 feet

west of the door pad.

Each borg was sampled using a 2-inch-diambler stainless-steel push sampler. Samples were
coIlected at an interval of 18 to 20 feet using a 1-inch-diametez elainless-steal push sampler.
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VOC soil samples were collected directly from the continuous sampler using smthless-steal

spoons. A portion of the VOC sample was placed into a sealable plastic beg and allo wed to

equilibrate. The head space in the pl_s_c bag was meast_ed far VOC_ using a hand-held PID,

and the results were used to determine which interval within each boring was selected for

Level 3 analyses. The remaining soft was placed into a stainless-steel bowl, mixed, and then

_amferred into the appropnate sample jars.

All sampling tools were decontaminated before being used at each sample location.

Decontamination procedures aro followed according to the Gener/c Quality Assurara_ Project
Plan (CH2M FULL, 1995) far the RI/F$ currently being condlzcted at DDMT.

2.2.3 Analytical Procedures

Four su_ace and 16 subsurface soil samples were sent to CH2M H]LL's Analytical SeLwice_ in

Montgomery, Alabama for VOC, SVOC, pesticide, metals, dioxins, and TCL/TAL analyses.

Samples received at the laboratory were analyzed in accordance with the procedmes outlined

in the Generic Quality A_surance Project Plan (CH2M HILL, 1995}.

A United States Corps of Engineers (COE) split sample was collected from the zero- to one-

foot inoerval of Sample SB82A. This one subsurface soft sampIe was sent to COE's Atlanta,

Georgia laboratory for analysis of vOcs, SVOC.s, pesticides, metals, and dioxi_s.

A data quality evaluation (DQE 0 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 and

bis{2-e thylhexyl)phthalate can be attributed to field sampling and laboratory contamination
rather than environmental conditions at the site. Also, low concentrations of dinxins and

flzr arts can be attributed to background or insbmment noise and are not indicative of

envizonment_d conditions. With exception to the qlmllflcatiot_ beted above, the DQE

concluded that data can be used in the project decision-making process.

3.0 Interpretationof SamplingResults

3,1 Presentationof Results

Sections 3.1.1 through 3.1.2 present the resu]ts of the Screening Sites Sampling Program for

Scr eeJuag Site 82. Data are presented sepemtely for s_r face soil and subsurface soil Data are

compared with appmpria_a acreerang cr ti_er;a in three summa_ D, mbl_: Tables 82-A, 82-B, and

82_. Da_ from the 1997 CH22Vf HILL investigation are presented along with historical data

from the J_¢mcdlalinvcs_gations at DDMT, Final Report (Law E_vir onmentul, 1990). If a value
from a sampling location exceeds one of th.e comparison criteria, that value and the

comparison criterion are shown in bold on the summary t_ble.

Chemicals of pote.n tial concern (COPC_) are parameters that exceed both background values
and the screening criteria, tWhere concentrations exceed the selected backgrotmd value, the

coneentzailon is compared, with the observed range of background vahies as reviewed and
established by the BRAC Cleanup Team (l_l),

®



Four COPC_ have been identified for Screening Site 82: arsenic, chromium, dieldrin, and

lead. Dieldrin, which has been identified by the BCT as a altewide COPC, will be evaluated

on a alLewide basis.

3.1.1 Sun'aceSoll

Results of the surface soft analyses with values above detection limits are shown in Tables 82-

A and 82-B.

3.1.1.1 BCT Screening Crlteda

Table 82-A summarizes constituents for winch the _ has selected a screening criteria.

Arse_c was detected slightly above background in the foIlo_ring surface soft samples: SS82C

(24.3 rag/kg). $B82A ( 22.9 mg/kg and 25.7 rag/kg; duplicate analysis), SB82B (20.2 rag/kg),

and SB82C (22.1 mg/kg). The detected arsenic concentrations in surface soL1 at Screening Site

82 are considered to be typical of background values.

Dioxln was also detected in sample SSSZA at a tuial dioxin equivalency factor (TCDD

equivalent) of 0.00(_1 mg/kg This concentration is essan0_ly equal to the surface soil

background conce_lTation_

3.1.1.2 Other Screealng Criteria

Chemicals without BCT criteria were compareri against health-based, risk-based

concentrations (RBC) values and backgrouz_d values where appropriate. Table 82-B

summarizes these comparisons with screening criteria for both residential and industrial

exposure scenarios. Dieldrin was the only compound detected at ¢onc_t_atio_ exceeding

the ecreenJng level values. Low level clio alns and furarL compounds were detected in surface
soils, however the risks were evaluated via the total dhixin equivalency factor discussed in

Section 3.13.1.

Dieldrin, a sitewide COPC, was detected hi Sample SS82A at 0.18 mg/kg, which exceeds the

realdential soft ingestion screening level value of 0.04 rag/kg and the background value of

0.086 rag/kg.

3.1.2 SubsurfaceSoils

Table 8242 summa._ subsurface soil sampling data, C_omium m_cl leail were found at

concel_tmt_ons exceeding the comparison criteria (background and gcoundwalz_ protection

C_romium was detected in twelve sampIes at concentz_tions ranging from 23,3 mg)kg to 102

mg/kg. The three highest values were detected in the 18- to 20-foot depth of Samples SB82B

(45.4 mg/kg), 5B82C C_9.2mg/kg), and SB82D (102 mg/kg); these detections exceeded the

background v_lue of 26 rag/kg and the groundwater protection criteria value of 38 rag/kg.
The surface soils from these soil borings do not ludicate presence of chromiv-m above

background levels (see Table 82-A), Such elevated concentrations at about similar depths
were detected elsewhere on DDMT. Thus elevated chromium in subsurface soilis [ikaly due

to natural variability with changing soil type.

Lead was detected in twelve samples at conce_t_alions that are generaI[y within the

background rouge; lead was found at concentrations ranging from 7.4 mg/kg to 31 A mg/kg.
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The three highest values were detected atthe 4- to 6-foot depth of Samples SB82B (31.1

mg/kg), SB82A (29.3 mg/kg), and SB82D (27.9 rag/kg) Although, these detectin_ sEgdsly

exceeded the back_ound value of 24 mg/kg, are thought to be similar to the background
ValUeS¸

3.2 Vertical and Lateral Extent

A total of eight location5 were smnpled from biased locations at Scree_rang Site 82 to be able

detoct potential contamination at the site. Based on the data collecOad so far, there are no

COPC.s that persist uniformly across the media at Screening Site 82. The COPCs that were

found (arsenic, c_off_u_ die ldz_n and lead) are at concen_'atthns smiilaT to back _-o trod
levels, with the exception of dielthh_ eoncent_a tinn.s.

High concentrations of chromiura were detected at the 18- to 20-foot depth, exceeding

backgrotmd and groundwater protection criteria values. The increase in chromium

concentzation with depth could be due to changes in soil types that occur with depth.

Dielth_% found in surface soft throughout the DDIV/T Main ba_lla tJon, will be addsessed on

a Iacilitywide basis as part of an upcoming risk evaluatio_ Dieldrin was not detected in

subsurface sods at 5c_een_ag Site 82.

3.3 Potential Migration Pathways

This subsection provides a general discussion of potential migration pathways for COPCs

found at Sc_eenthg Site 82 stfds.

Arsenic exists at Sc_eenLng Site 82 in surface sods and sudsu_face sods at concentrations

within scr eaning level values. Arsenic's mobility and toxSdty are tied to its complex

geochemis tp] 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 soft in
s_rface water or as a sediment. Arsenic can exist in four commtm oxidation statas, and these

control ds solubility, it readily t_ansport_ through aquatic _avir_ts a_ a dissolved salt or

as a complex with art organic compound. The mobility of ars_aic ts not important as the

observed arsenic levelsare nearly identical to the background levels.

Chromium has been detect_cl in surface soils, subsatrface soils, surface water, and sethmea_t at

the I)DMT in concent_afiorts greater than the screening levels Ckvomi_m occurs in two

oxidation states: "-3 and +6. The trivalen_ form readily combines with aqueotm hydro_dde to

form insohib]e chromiura hydroxide and i5 o[ little risk. The hexavalent form is soluble and

tends to stay in solution, tmless some activated carbon material i_ present for it to sorb onto¸
The total chromium measured from subsurface sods 18-20 feet deep could potentially leach to

g_mdwater at the site. Dissalved cKromlum is xeadily adsorbed onto sediments but may be

bioa_xtmulated through aquatac organisms.

Dieldren edsts at the DDMT in surface and subsurface soils. Since this compound is only

minutely soluble in water, i_s most likeIy potential migr_tthn pathway at this site is via

ezoalon as suspended soiI parfic]ea in the surface water, where it potentially would be

available to aquaSc organisms. Dieldsen in the subsurface sods should be relatively immobile

mad not impact groundwater quality.
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Lead exisl_ at concen_ations greater than soreening criteria in subsurface soils at Screening

Site 82. Lead is moderately soluble and potentially can be leached from may of these forms of

occurrence, reaching concentrations in aqueous solution in both groundwater and surface

water that would be of concern to beth human and ecological receptors. Additionally, lead in

surface soils a_d sediment potentially may move as suspended particulate matter in sur[ace

waters and impact aquatic orgamsms,

3.4 Additional Data Needs

Groundwater data from the source area or downgrathent should be evaluated for presence of

chromium. No further characterizalaon/invesdllation_ are suggested for Screening Site 82.

4.0 Preliminary Risk Evaluation

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

preliminary Risk EvaLaat, ons fvr the Purpose of Reaching a Finding o] Suitabiltty to Lease (FOSL)

(llPA Region IV, 1994). A discussion of the PRE methodology is provided as Appendix A to
this document.

4.2 Screening Site 82 Risk

Direct exposure related risk to the surface media is evaluated through PRE. Carcinogenic
risks and noncar cinogenic ratins for Screening Site 82 axe presented in Table 4-g3 of the draft

PRE (USAESC. 1998). Detailed chemical-specific PRE estimates _re presented in Appendix A
of the PRE.

The PRE carcmogeede risk ratio for both industrial worker and residential receptor scenarios
is above a one-in-a-mlllinn risk level due to the ptx_-_ence of arse_c ranging between 20.2 and

24.3 rag/kg, compared to the background level of 20 mg/kg.

The noncarcinogeine pRE ratio for a worker is well below a vMue of 1.0, but is above 1.0 for a

t_esident due to the presence of low levels of naturally occurring metals.

Thus, tbe_e are no hu2man heMth concerns at this site from site-related contamh_tio_. No

further action is recommended at Screening Site 82,

5.0 Summary and Recommendations

5.1 Summary

There are slight risks associated with Scre_ll Site 82 becmtse of arsenzc existing just above
background levels. According to Table _2, the PRE results indicate that the cat_ino geulc PRE
risk ratio is above 10_ due to arsenic being just above backgrotmd levels. The PRE results a]go

indicate that residential noncazcinogeulc risks are above one due to z_xtural parameters.
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5.2 Recommendations

It is recommended that No Further Action is required at Screening Site 82- Groundwater at

the site may be sampled to determine absence of impacts to the groundwater at the site [rom

elevated chrondum in the substLr face soils.

®
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Parcel 27

Screenmg Sites Sampling Program

292 366

Defense Distribution Depot Memphis, Tennessee

parcel 27 is a 3,126 square foot (It 2) parcel in the seuthwestem portion of the Main Installation

in Operable Unlt (O13)-2 (shown in Figure 1) Parcel 27 is made up of Building 972.

The screenLng sites in this docum_mt have been iderltlfied by the Defense Dis h-lbu fion De2ot

Memphis, Tennessee (DDivn) fllro_gh a review of existing documents, interviews with facility

persormel, and knowledge of the facility's operations. Screening sites are locations at DDMT
where there is a poten_al for materials to have been rele_ed to the environment from past

op_ations. ScTeenkng sites in parcel 27 inc_de the following=

• Screening Site 84 Building 972

Sites where there is a confirmed presence of contanunant5 flora past operations are acldxessed

in the Remedial Inves [igation Sampling Program. Other facilities have been addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Results o_ these programs are

addressed m separate reperts.

The purpose ef the Screening Sites Sau_pling Program is to identify whether past activities at
each sit_ have resulted in releases from the 51re that would requi_e b_ther investigation. This

preliminary sampling was intended to adequately detect potential soil or groundwater
contmaxma tion attributable to past operations. If +.his screening analysis identiiic_ a need for

further contamination delkneatior_ a nature &rid extent i_ve.stig_ tion will be recommended as

part of this analysis,

The purpose of this letter report is to evaluate the results of the S_eening Sites Sampling

Progrlun and sampling from previous inv_stiga _ions and to re_ommend No F_r ther Aeifion or
fttrther inves tiga_ion at screening sites in this parcel. The remainder of this report pre_en_s the

resulls of past inve.srigaftons; Screening Sites Sampling Program strategy, prc_edures, and

results; rand recommendations for each site.

Surface soil_, subsurface soils, surface water, and se4_m_ts were invest_gatecl as part of the

Screening Sites Sampling Program. Surface soil samp]e_ (any _ample whose lowest depth is two

feet oz less) were taken both as independent s_mples and as the:upper interval of a soil borkng

profile. Thus, _urface soil samples tal_en as par_ efa soft boring may have an "SB" designation

and are initially discussed unde_ subsurface Soil _mpling procedure (Sec_ien 2.2.2.2).
However, the resul_ from that upper interval are presented in the surface so_ _able_ and

discussions in Section 3.0.
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Scre  ing Site 84--Building 972

1.0 introduction

The chart below presents the location and status information for this screening site.

ParCel BulldfngNumber RI/'FSt og Site Number CERCLA=Status

27 972 2 B4 Screening
_RI/FS: RomedialItlvBstigatJoNFetleib[IJb]Study
rCERCLA: ComprehensiveEnvironmentalResponse.CompensaUon,and LiabiJiF/Act

Screening Site 84 (Builthng 972) is situated in the southwestern part of the Main InsLallation

(shown on Figure 1 ). Budding 972 is located between 25th and 21st Stxeets. In the past, the
northernmost end of Building 972 has stored l]amamhla substances so]veaats,waste oil and
other raw materials.

No samples assooated with this site have prevtously been collected. Six surface soll and three

subsurface Iccations were selected at this site. The biased sample locations (Figure 1) were
selected at probable pad runoff locations a_d near siormwater inlaLs because sin:face water flow

may t_ansport oontamJna_ts and cause them to accumulate in areas where surface water may

pond. Sttrface and subsurface sampling locations are located just outside the large metal bay
doors at the northernmost extreme end of the buJldthg.

®

2.0 Study Area Investigation

2.1 Previous Investigations

NO previous investigelSorts have been performed at Screening Site 84.

2.2 Screening Site Sampling Program

2,2,1 SamplingStrategy

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

soils and slabstrrlace soils. Samples were analyzed for voiatile organic compotmds (VOCs),

semivolatile organic compounds (SVOCs), pesticides, and metals. At least one sample from

each media for each site was analyzed for target compound list/target analyte list (']'CL/TAL)

constituent_ in accordance with the Screening Sites Field Sampling Plan (CH2M ]-/ILL, 1995).

2.2.2Sampling Procedures

Sections 2.2.2.1 and 2.2.2.7 describe the sampling procedures and laboratory armlyses

performed for surface and subsurface soils at Screening Site 84,
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2.2.2.1 Surface San Sampling procedures

With the approval of the Tennessee Depa_ L_.ent of Environment and Conservation (TDEC) and
the U.S, Environmental Protec_on Agency (EPA), surface soil samples were collected from ten

Iccations (SS84A, _a84B, SS84C, SS84D, SS84E, $584F, SB84A, SB84B, 5B84C, and SB84D) at this

site (shown in Figure 1). The following describes the location of each surface sod sample:

Sample SS84A was taken 9 feet west of Building 972 and 2 feet north of the concrete

extending from the west side of Building 972.

Sample SS84B was token 8 feet east of Building 972 and 6 h_ches north of the north side of

Bay Door 27,

Sample SS84C was taken 9 feet west of the northwest corner of Building 972 just east of the
railroad tracks.

Sample SS84D was taken 18 feet east of the northeast corner of Building 972 and just south
of a 2-foot by 4-foot dram.

Samples SS84E and 5S84F were token 12 feet north of Building 972. SampIe SSME was taken

12 feet north of Building 972 on the west side of the thiveway.

Sample SS84F, also taken 12 feet north of Building 972, was taken on the east _dde of the

driveway both just south of G Staeet.

The location of the surface soil samples associated with borings are deathbed in Secilon 2 2.12.

The soil was removed from the ground using a standard, stainless-steel hand auger. VOC

samples were immediately coUec_ed from the top six inches of soil before being mixed. Part of

the VOC sample was placed into a sealable plastic Sag and alhiwed to equilibrate. The head

space in the plastic bag was measured for VOCs using a hand-held photoio-i_aHon detector

(PID), _d the results were used to determine which sample location was selected for Level 3

analyses. The sample was transferred to a stainless-steel bowl using stathlegs-steef _owels,

mixed, and then placed into the appropriate sample jars.

2.2.2,2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, subsurface soil samples were collected from four

locations (5B84A, SB84B, 5B84C, _nd SB84D) at this site and used to evaluate possible
contamination. At each hicathin, samples were take_ at four depths: zero to I foot, 4 to 6 feet, 8

to 10 feet and 18 to 20 feet. The following describes the sample locations:

• SampleSB84Awast_LkenonthenorthwestsldeofBuilding972, just9feetwestofthe

building and I foot north of the concrete drive extending west of Building 972.

• Sample SB84B was taken on the nor theast side of Building 972, just 4 feet east of the

budding and I foot south of the concrete drive extending east of Btillding 972.

• Sample SB84C was baken on the northwest side o f Building 972, j_st 6 feet west of the

building and 1 foot north of the concrete drive extending west of Building 972.

• Sample SB84D wss t_ken on the nor theast side of Buildlng 972, just 4 feet east of the
building and 1 foot north of the concrete drive ex_end fog east of Building 972.

$
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Samples were colMcted using a 2 inch_lismeter, stalnless-steel push sampler. Samples were

collected at an interval of 18 to 20 feet using a 1-i_ch_flismeter, stainfess-steel push sampler.

VOC soil sampiss were collected directly from the continuous samplex using stemless-steel

spoons Part of the VOC sample was placed into a sealable plastic beg and allowed to

equilibrate. The head space in the plastic bag was measured for VOCs using a hand-held PID,

and the resells were used to determine winch interval within each bering was selected for

Level 3 cortstltuents of potential concern (COFCs) or TCL/TAL analyses. The remaining soil

was placed into a stainless-steel bowl, mixed, and then tx&nsferred into the appropriate sampfe
jOgS,

All sampling tools were decontaminated before being used at each sample location according to
the procedures specified in the Generic Quality Assurance Project Plan (CH2M I-fiLL, 1995) for the

RI/PS currently being conducted at the DDMT.

2.2.3Analytical Procedures

Six surfaceand 16 subsurfacesoilszanpleswere senttoCH2M HILL's AnalyticalServicesi_

Montgomery, Alabama for VOC, SVOC, pesticide, metal, and TCL/TAL analyses. Samples
received at the laboratory were analyzed in accordance w/th the procedures outlined in the

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

A data quality evaluation (DQE) was performed to assess the e/feet of the overall analytical
process on the usability of the data. The DQE established that the detection of acetone and

bis (2-ethy fitexyl)ph thala te can be atfafibuled to field sampling and laboratory cozttamina tion
rather than envirormtenta] conditions at the site. Also, low concentr atioz_s of dtoxins and furans

can be attributed in beckground or insh'ument noise and are not indicative of _vfronmental

conditions. With exception to the quakficatlons listed above, the DQE concluded that data c_n

be used in the project decision-making process.

3.0 Interpretationof Sampling Results

3.1 Presentation of Results

Sections 3.1.1 through 3.1.2 preseat the results of the S_eening Sites Sampling Progrltm for

Screening Site 84. Data are presented by media for surface soft and by subsurface soil. Data are

compared with appropriate scl-_rdrig ca'itmia in three stmamary tables: Tables 84-A, 84-B, and

84_C. Data from the 1997 CH2M HILL investigation are presented along with historical data

from the RemedLn]infJ_:shgalTons at DDMTt Flaal R/_port (L_w Envir orm_ntal, 1990). If a value
from a sampling incedon exceeds one of the comparison crile_a, that value and the comparison

criterion are shown in bold on the summary table.

COPC_ are parameters that exceed beth backgrotmd values azud the screening criteria. Where

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

observed range of backgrotmd values as reviewed and established by the BRAC Cleanup Team
(Bcr).

Eight COFCs were identified for Screening S_te 84: chromium, lead, alplm-chlor daz_e,

bemzo(a)anthracene, banzo(a)pyreme, bermo(b)flourantheue, ganmxa-chloz daxxe, and

®
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indeno(1,2,3<,d)p yr ene. Benzo{a)pyrene, wl_eh has been identified by the BCT as a sitewide

COPC, will be evaluated on a sitewide basis.

3.1.1 SurfaceSoil

Resnlts of the stlrface soll analyses with values above detection limits are shown in Tables 84-A

and 84=B.

3.1.1,1 BCT Screening Cdteria

Table 84-A summarizes cortshtueins for winch the BCT has selected a screening criteria.

Chromium, benzo(a)zmthracene, benzo(a)pyrene, bermo(b)flouranthene, and mdano(1,2,3-

c,d)pyrene were detected at coneentaallons exceeding the BCT clatezia mad background values.

Chromium concentratioRs were detected in 12 surface soil samples for Screening Sit_ 84

ranging from 13.2 rallligrams per kilogram (mg/kg) to 14_ rag/kg. Four of the detected
conce_at_alhins exceeded the BCT criteria value of 39 rag/kg and the background value of 24.8

mg/kg. These exceedal_ces were detected in Samples _B84B, SB84C, SB84D, and SC_4C at 145

mg/kg, 41.3 rag/kg, 49.3 mg/kg, and 564 rag/kg, respectively.

Bermo(a)anthracene was detected in nine suxface soft samples with ooncent_afiot_ ranging from
0.046 mg/kg to 2.9 rag/kg. The highest concentration detected {2.9 rag/kg in Sample 5S84C)

was the only value that exceeded the BCT crit eri_ value of 0.88 nag/kg and the background

value of 0.71 mg/ kg.

Bertzo(a)pyrene was detected in eight strrface soft samples with concentratiom ranging from 0.2

rag/kg to 2.6 mg/kg. All eight concenlxafions detected exceeded the BCT criteria value of 0.088

mg]kg. However, only the highest value (detected in Sample SS84C at 2.6 mg/kg) exceeded the

backgrom_d value of 0.96 mg/kg.

g_a_zo(b)flourmathene was detected in nine surface soil samples with eoncentTatinns ranging

from 0.09 mg/kg to 2.2 mg/kg. Tim highest concentm_on detected (2.2 rag/kg in Sample

SS84C) was the only value that exceeded the BCT o'iteria value of 0.88 mg/kg and the

background value of 0.78 mg/kg.

Indeno0,2,3-c,d)pyrene was detected in eaght surface soft samples with concea_trafions ranging

from 0.054 rag/kg to 2.2 mg/kg. The highest comentration detected at 2.2 mg/kg in Sample
SS84C exceeded the _ criteria value of 0.88 rag/kg and the background value of 0.7 mg/kg.

Note that all the detected organic constituents are from a polycychc aromatic hydrocarbons

(PAH) group of compounds, winch are found sitewide at DDMT because of railroad operations

or asphalt paved areas. These detected pAiLs will be addressed in an upcoming risk evalualdon.

3.1.1.2 Other Screening Cfiteda

Table 84-B summarizes the remaining constituents compared with risk-based concanbratiom

(RBCs) for both residential and industrial exposure scenarios. The chlorinated pestiddes, alpha-
chlordane and gamma_h]ordane, were detected at eoncent_tlolxs exceeding the screerting ]eval

values,

Alpha-chlordane was detected in eight of the ten surface soil samples at concentra_ons flinging

from 0.01 mg/kg to 0.61 mg/kg, The higb.cst concentzation detected, 062 rag/kg at Sample

7
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SB84B, exceeded the res_den_al soft ingestion screening Ievel value of 0.49 mg/kg and the
background value of 0¸029 rag/kg. An induslxiaI worker-based RBC was not exceeded.

Ga_una_hiordane was detected in eighL surface soft samples at concentxa_or_ ranging from

0,0017 mg/kg to 0.58 rag/kg, The highest concentration detected, 0.58 mg/kg in Sample SB84B,

exceeded the residen_l soft ingestion _creening level value of 0,49 mg/kg and the background
value of 0,026 mg/kg,

Beth of these pesticides exist as mixtures in the envisorunental meaia mid are expected to be

from the past routine base applications, Only one sample had both alpha- and gamma-
chlordane sEghtly above r_iden_al RBC but not indus_al RB(2,

3.1.2 Subsurface Soils

Table _ summarizes subsurface soft sampling data. Chromium and lead were found at

concentrations exceeding the background and groundwater protection cri_da values

Chromium was detected m 12 5_rface soil s_ples at cbncentrafiov,s ranging from 11.8 mg/kg

to 44,1 mg/kg. The highest corcentTathin detected (44.1 mg/kg in Sample SB84A at 18 to 20
feet) exceeded the groundwater protection criteria value of 38 mg/kg and the background
value of 26 mg/kg,

Lead was also detected in 12 subsurface soiI samples at concentrations ranging from 11.8

mg/kg to 282 mg/kg. There were five detected values that exceed the groundwater protection

criteria value of 1.5 mg/kg and the background value of 24 rag/kg. These valuc_ wele found at

Sample SB84A (29.5 rag/kg at 8.5 to10 feeL), Sample SB84B (24.8 rag/kg at 8 to 10 feet), Sample
SB84C (25,5 rag/kg at 4 to 6 feet), Sample SB_C (27.1 rag/kg at 8 to 10 feet) and SampIe SB84D
(282 mg/kg aL 4 to 6 feet), The co_'P_tratinz_ detected _ considered to be wi_ the

background r a_q_ewith the exception of the highest concent_alion detected at 282 rag/kg in
Sample SB84D. ThLs highest detected lead could be from a lead p_culat_ in the sample
because it_ aish'ibulion within the sample boring is limited to the 8- to lO-f_t sample and was

not observed in the sample from below it ISB24D at 8 to 10 feet). Thus, migr_ltion to the soils

underneath is not _ at tJ_ time, Leaching to groundwate_r et dep Lbsgreater than 60 feet
has not been observed.

3.2 Vertical and Lateral Extent

A totaI of ten soil sampling locations were sampled to determine potential impacts to the soils
around Screening Site 84

Onl); two of the rtaktraUy occurring metals, chromittm and lead, were observed in _rrface and

subsurface soft, The PAHs bcz_o(a)anthracene, bez_o(a)pyrene, bsc,;'.o{'b)flot_r anthe_ e,
indeno(1,2_-c,d) wrene and eh]oz_ated pest_cldes alpha-c-Tdordax_e and _a=m_a_alor dane
were only detu_cted in surface soils.

Chromium concentrations detected in surface soft sample_ exceeded screening level values
with the highest exceedance detected at Sample SB84B, located just east of the northeast side of

Building 972. Other exceedances in the surface soft were detected at Sample SB84D, located just

north cf Samp]e SB_B_ and Sample SB84C, located on the northwest sJde of Bmi_g 972. ,,



"" 292'

Chromium conce_tratiorts detected in the subsurface soils w_re,coztsidered to be withm the

background value range,

Lead concentrations in the surface soils were below the BCT criteria value. However, lead

concentrations in the subsurface soils exceeded the groundwater protection value (1.5 mg/kg)

and the background value (24 mg/kg). The highest exceedance of 282 mg/kg was detected in

Sample SB84D, lecated northeast of Budding 972, at a depth of 4 to 6 feet. Sample SB84B, just
south of Sample SB84D, did not detect lead concentzatlolts much greater than background

values. Lead concentrations in Samples SB84A and SB84C, both located on the northwest side

of Building 972, only shghtly exceeded the backgrov-nd value. ¸¸

Although lead and chromium were elevated cocaslenaJly within the soft samples, they appea_
to be related to the industrial activiUes around Building 972 and/or the raikoad t_acks, These

metal occurrences appear to be Ic_ahzed and are not extensive, based on the available data.
There is no evidence of dowmvard transport of these metals within the upper 20 feet of sail.

3.3 Potential Migration Pathways

The folIowing paragrapha provide a gene_M discussion of potential migration pathways for

COPC_ found at Screening Site 84.

Lead exists at concen_atior_ greater than background or above screening criteria in smlece mxd

subsurface soils. Lead is moderately soluble and poter tiMIy can be leached from any of these

forn_ of occurrence, reaching concentrations in aqueous solution in both groundwater and
surface water that could be of concern to both human and eculogical receptors, Additionally,

lead in surface soils potentially may move as suspended pax_culate matter in surface waters

and impact aquatic organisms. There is no indleatlon for lead leaching to the groundwater at

this site as soll samples from u_demeath the elevated lead detection areas were below

background levels.

Benzo(a)anll_acene, benzo(a)pyrene, ber_o(b)fluoranthene, and ind_no(1,2,3-c,d)pgr erie, are

part of a PAH group of compounds; these ¢ompomade have similar chemical and physical
characteristics and tend to migrate and behave in the _n_t in a sinafar _er.

Genen0ly, these compounds have low vapor pressures, are only marginally soluble in water,
mad have a high affinity for soils. All of these compounds have been detected at concemtratinns

above sc_ening values for surface soils at DDMT. They would be expected to" migrate as

adsorbed componen_ of the soils and would potentially be available to aquatic organisms in
turbid surface water or to bottom feeders in areas with contaminated se dimemtS, That these

compounds were detected in sedimen_ indicates there is not a major source of contaminant

migration for these COmF_tmde at DDMT These compotmds do not bioaccumulate

significantly due to their rapid metabolism and excretion by most aquatic or gavisms.

Chlordane, detected in surface soils at DDMT, is persistent, has a high affinity for soils, and is

only marginally soluble in water. Sorption to soil particles and transport via surface water or

wind is its p rima_¢ potential migration mode• Ch_rdane potentially would be available to

aquatic or gadisn_ if it were present as suspended sediment in turbid surface water or as a
sediment m an area with bottom feeders, and it would bioa¢cumulate in that environment.

However, since chlordane was not detected in either of these media during sampling activities

at the DDMT, this is not believed to be an ongoing contaminant release mechanism at the site•
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Chromium has been reported from surface and subsurface soils at the DDMT in concentrations
greater than the screening levels, Chromium occurs in two oxidation sta _es: +3 and +6. The

_zivalent form readily co mbines w_th aqueous hydroxide to form insoluble chromium

hydroxide and is of little risk. The hexavalent form is soluble tends to stay in solution, unless

some activated carbon material is present for it to sorb onto, Dlsso]ved chromium is readily
adsorbed onto sediments but may be bioaccumulated through aquatic organisms.

3.4 Additional Data Needs

No further characterizatlon/investigati0ns are suggested for this szte.

4.0 Interpretationof ScreeningCriteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Preliminary Risk _valuatJons for the Purpose of Re_hin g a Finding of Suitabilitv ba Lease (FOS L)

{EPA Region IV, 1994). A discussion of the PRE methodology is provxded ks Appendix A to this
document.

4.2 Screening Site 84 Risk

Ca..xfinogeinc risks and noncarcinogaalc rafic_ for Screening Site 84 are presented in Table _. _S

of the draft PRE (USAESC, 1998), and derailed chemical-specific PRE estimates are presented in
Appendix A of the PRE.

The PRE rLsk i"atios were above a one-m-a-milJion risk ]eve[ for Ix3th industxizi] worker and

residential scenarios due to the low PAHs present in the surface soil at the site.

The noncar dnogemic PRE ratios were not exceeded for an industrial worker see-mayo but were
exceeded for a re._dcnbal scenario.

The PAHs may requi_e further inv_tig_tion for evaluation of the human health impact.

5.0 Summaryand Recommendations

5.1 Summary

There are alight risks associated with _reenlng Site 84 because of the elevated concentration of

PAILs in the surface soils. According to Table 5-2 of the PRE, the carcinogenic PRE risk ratio is

above 10_ for both industrbd and residential scenarios due to the presence of PAHs. Residential
noncarcinogenic risks were above one due to ]>AHs,

®
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5.2 Recommendations ' -
It L_recommended thaL a risk assessment to evaluate PAHs be performed to confirm that No

F_rther Ac6on _ required at Screerd_g Site 84

11
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Parcel 28

Screening Sites Sampling Program

292

Defense DistributionDepot Memphis, Tennessee

Parcel 28 is a 3,72_square-foot (ft=) parcel in the southwestern part of the Main LrtstallaUon in

Operable Unit (OL0-2 (shown in Figure ]). Paxce128 is made up of Building 108% open storage

azca X04, and the adjacent _ilrr)ad tracks.

The screening sites in this document have been idenU6ied by the Defense Distfibutiozl Depot

Memphis, Tennessee (DDMT) through a review of existing documen_ interviews with facility

personnel, and knowledge of tlxe factlity's operations. _-reening sites are IocaUons at DDMT

where there is a potential for materials to have been released to the gnvironmmat from past

operations. The following screening site is m Piaxe! 28:

• Screening Site 89- BuJlding 1089

Sites where there is a confirmed presence of contaminants from past operations are addressed

in the Remedial Investigation Sampling Program, Other facilities have been addressed in the

Base Realignment and Closure (BRAC) Sampling Program. Results of these programs a_e

addressed m separate zeporl_.

Tlxe purpose of the Screening Sites SampLing Program is to identify whether past activities at
each site have resulted in releases from the site that wouId require further invesUgation. The

intent is not to fully delineate the nature and extent of soil or gi_umdwater contamination

attributable to past operations, but to conduct t-achnically based sczeening analyse_ sufficient to

idenUb/the likelihood o_ contamination.

The purpose of this letter report is to evaluate the resuRs of the Screening Sites Sampling

Prog*am and sampling from previous investigations 0aad to Feconlmend No Further Action or
further investigation at screening sites in this parcel The remainder of thts report present the

results of past inve_ Ugatio_s; S_eeming Sites Sampling Program stTategy, procedures, and
results; and recommendations for each site.

Surface soils, substtr face soils, surface water, and se,_im_t_ were investigated as part of the

Screening Sztes Sampling Program. Surface soft samples (any saml_le whose lowest depth is two

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 "SI3" desiglta_on

and are imlaally discussed under Subsurface Soil Sampling Procedure (Section 2.2.2.2).

However, the resul_ from that upper interval are presezxted in the surface soils tables and
discussiozls in Section 3.0
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SEre'ening;Site89--Building 1089

1.0 Introduction

The chart below presents the location and status in_mmtlon for this screeuing site.

Parcel Building Number RIFFS' OU Site Number CERCLA' Statue

28 1089 2 89 Screening

'RItFS= Remedial Investiga_oniFeaslbility Study
'CERCL_ = ComprehenSive Environmental Response, Compensa_on, and Liabilily Act

Screening Site 891 which incIudes Building 1089 and the immediate suzrotmding area, is located

on the western butmdary of OU-2 (shown in Figat re 1), Past uses of Building 1089 include

storing various adds. According to the RemedLsl In_es_ga_on at DDMT, Fir.al Report (Law

EnvlrommntaI, 1990), spills have reportedly occurred at this site; however, specific spill

info_xation (such as location, date, and quantity) has/_ot been identified to date. In addition to

acM storage, the lnstalZo_n Assessment of De#me Depot Memphis, Tennessee (U._ Army Toxic

and Hazardous MateriMs Agency, 1982) indicated that smadblasti_g operattons had been

performed in the northern portion of this building.

2,0 Study Area Investigation

2.1 Previous Investigations

Pr evio_s investigations cud not characterize potenlLal soil contamination at this site. However,

im analysis of s_r/ace softs at SS45 (in Appendix B, Table g-4 Screening Sites Field Samphng PLSn,

CH2M HILL, 1995) as part of the Screening Site 32 investigation did show elevated

concentrations of metals just south cf Btillding 1089.

Acid spills at the site may have leached metals into the subsurface; therefore, metals are a

concern- Sandblasting operations also could release metals from equipment being elelmed,

Volatile organic compounds (VOCs) would not typically be included, but results from MW21

indicated tetraclflorcethene (FCE) above maximum contaminant levels (MCLs), and the source
is unknown,

2.2 ScreeningSite Sampling Program

2,2.1 Sampling Strategy

The sampling strategy was developed to evaluate whether releases have occu r_ed to surface

and subsurface soils by locating samples in the suspected release areas. Samples were analyzed

for VOCs, metals, and pH, At least one sample for each media was analyzed for target

compound list/target _yte list O'CL/TAL} constituents in accordance with the Screenhtg

Sites Field Sampling Plan (CH2M HTLL, 1995). The following sectioRs present the s_plLng

procedures and laboratory analyses performed for surface and subsurface soils.
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2.2.2 SamplingProcedures

2.2.2.1 Surface Soil Sampling Procedures

With the approval of the Tennessee Depa, _.ent of Environment and Conservation (TDEC) and

the U.S. Envi_rtmental Protection Agency (EPA), surface soll samples were collected at eight

l_aBons (SS89A, SS89B, SS89C, SS89D, SS89F, 5589H. SS891 and SS89]) along the foundabon of

Building 1069 (shown in Figure 1). Samples were collected as close t_ the foundation as possible

at a depth of zero to 12 inches. The following details the sample Iocal/ons:

Sample SS89A was taken 6 inches east of the I8 _ pole from the southeast comer of Building

1089.

Sample $589B was taken 6 inches east of the 10 • pole from the southeast comer of Building

1089.

Sample SS89C was taken just east of Building 1089 and 4 inches south of the concrete

extending from the northeast side of Building 1089.

Smnple SS89D was taken 1 ft east of the northeast corner of the concrete extending from the

northeast side of Budding 1089.

Sample SS89F was taken 8 ft south of the second girder at the southeast end of Building

1089.

Sample SC)89H was taken 2 ft south from the center of the south side of Building 1089.

• Sample SS891 was taken 5 ft west of Bldlding 1089 j_t tietween the 2_a and 3_ pole from the

southwest comer of the building.

• Sample SS89] was taken I frw£-s_of Building IOS9 jmst between the 5_ and 6_ pdie from the

southwest coiner of the buildmg.

The surface SO;/was removed from the _round uslnila standard stain]ess-stealhand auger,

VOC samples weIe immediately co[Iected from the top six inches o[ soll before being mixed.

Part o1 the VOC sample was placed into a sealable plastic bag and allowed to equllibr ate. The

head space in the plasticbag was measured for VOCs usinlla hand-held photolanizatinn

detector (PIE)), and the results used to d_t_dne which sample localion was selected for Level

;3 analyses. The soil was txansferred to a staildess-steel bowl using _¢_i. less-aleel t_owel%

mixed, and then placed in the appropriate jars.

2.Z2_ Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, sub_ur face soil samples were collected at four

locations (SB89A, SB89B, gB89C, and SB89D) at this site. At each location, samples were

collected at two depths: 3 to 5 feet and 8 to 10 feet. The following details the sample locations:

• Sample SB89A was t_ken in the same location as SS89A. 6 inches east of the 18_ pole from

the southeast comer of Building 1089

• Sample SB89B was token in the same location as Sample 5S89B, 6 inche_ east of the 10 • pole

from the southeast come_ of Building 1089

• Sample SB89C was taken in the same location as Sample $589H, 2 feet south from the center
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of the south side of Building 1089.

• SempleSB89Dwastaken6feeteastofMW21. whichislocatedmld-westofBdildmg1089.

The samples were collected using a _inch diameter, stainless-steel push sampler. VOC sad

samples were collected directly from the continuous sampler using stathless-steeI sp_ns. Part

of the VOC sample was pl_ced into a sealable plastic bag and allowed to equflthrate. The head

space in the plastic bag was measured for VOC.s using a hand-held PiD, and the results ware

used to determine which inte_x, al within each boring was selected for Level 3 consfituen_ of

potential concern COPCs or TCL/TAL analyses. The remaining sod was placed into a

stai_ess-stee[ bowl, mixed, and then Ixartsferred into the appropriate sample jars.

All sampling tools were decontaminated before being used at each sample location according to

the procedures specified in the Generic Quality Assmance Pro_ect Plan (CH2M HILL, 1995) for the

RI/FS currently being conducted at the DDMT.

2.2.3 AnalyticalProcedures

Eight surface and eight subsurface soft samples were sent to CH2M HILL's Analytical Services

in Montgomery, Alabama for VOC, pH, metal, and TCL/TAL analyses. Samples received at the

laboratory were analyzed in accordance with the procedure.s outlined in the Generic Quality
Assurance Frojeer Plan (CH2M HILL, 1995).

A United States Corps of Engineers (COE) split sample was collected from the 3- to 3-foot

interval of Sample llB89g... This one subsurface soft sample was sent to COE's Adant_, Georgia
]abcrat_'y for analysis of VOCs, pH, and repels

A data quallly evaluaeon (DQE) was performed to assess the effect of the overa]I analytical
process on the usability of the data. The DQE estabbshed that the detection of acetone and

bis (2-ethyLhexyl)phthalate can be attributed to field smatpling _nd laboratory contamination
rather than environment_] conditions at the site. Also, low conceairations of thoxins and furans

can be at_ibuted to background or instrument noise and are not indicative of environmental

conditions. With exoepdon to the qt mlificatioz_ [is_d above, the DQE concluded that data be
used in the project decision-making proce_.

3.0 Interpretation 0f SamplingResults

3.1 Presentation of Results

Sections 3.1.1 through 3.1 4 present resuRe of the Screening Site_ Sampling Program for

Screening Site 89. Data are presented separately for surface soft and subevxface soil. Data are

compared with appropriate screening cri0eria in three summax 7 tables: Tables 89-A _rough 89-
C Data from the 1997 CH2M HILL investigation are presented along with historical data from

the Remedial faves_gations at DDMT, Final Report (law Envis_nmental, 1990). If a value from a

samplir_g location exceeds one of the comparison criteria, that value and the comparison

criterion are shown in bold cn the summary table

COPCs are par'azneters that exceed hath backgfoundl values and the screening criteria. Where

concenbrations exceed the selected background value, the concent_ration is compared wzth the



observed range of background values as revie_ved and esmblLshed by the BRAC Cleanup Team

(BCO.

Based on the comparison with criteria, there are three COPCs identitied for Screening Site 89:
arserac, chromium, and lead.

3,1.1 Surface S0il

Results of the surface soil analyses with values above detec_don limits are shown in Tables 89 A
az_d 89-B.

3.1.1.1 BCT Screening Criteria

Table 89-A s_es co_¢fihzents for which the BL_]_has selected a screexfing criteria.

Arsenic,chromium, and leadwere detectedatconcentrationsexceeding the BCT criteriaand

beckgrotmd values.

Arsenic was detected in nine surface soil samples at concentrations ranging from 2.7 miltigrams

per kilogram (mg/kg) to 23.9 mg/kg. The highest eoncentralhin detected in Sample _89H at
23,9 rag/kg exceeds the BCT criteria (background) value of 20 mg/kg. These concenlrationsare

similar to nainxally occurring levels. Chromisun was detected in nine surface sod samples at
coneentrailor_ ran_ng from 14.5 mg/kg m 539 mg/hg. Six of the z_ne sample concentrations

detected exceed the BCT criteria value of 39 mg/kg and the background value of 24.8 mg/kg,
The three highest exceedances were detected in Sample S_9 J (duphcate analysis) and Sample

SS89H at 539 n_/kg, 273 mg/kg, and 4z_3rag/k_ respectively.

Lead was detected in nine surface soil samples at concenhrulions ranging f_om 14.9 mg/kg to

2470 mg/kg, Three of the concentrations detected significantly exceeded the BCT criteria value
of 460 mg/kg mad the background value of 30 mg/kg. The exceedmaces were detected in

Sample SS89H and Sample SS89J (duplicate analysis at 2470 mg/h_ 7730 tag/kg, and 1310

mg/kg).

Chromium and leadare elevatedin multiplesamples above background, indicatingthey could

be related to site operations.

3,1.12 OtherScreeningCriteria

Table 89-B summarizes the remaining constituents compared with risk-based concentrations

(RBCs) for both residential and industrial exposure scenarios. No consiltuextts were detected at

concentrationsexceeding the background and s0tiingestionscreeningcriteriavalues•

3.1.2 Subsurface Soil

Table 89_: summarizes subsurlace soft samp liz_g dat_. Chromium and lead were detected at

concentrations exceeding the background and groundwater protection criteria values,

Chromluan was detected in Sample SB89A (at the 8- to 10-foot depth), Sample SB89B (at the 3-

to 5-foot depth), and Sample S_gB (at the 8- to 10-foot depth) at concentrations of 38.1 mg/kg,
51.3 mg/kg, and 81.6 mg/kg, respectively. All these concent_atio_ exceed the gToundwater

protection criteria value of 38 rag/kg and the back_-ound value of 26 mg/kg. Chromium
concentrations appear to be slightly elevated above back_'ound levels at Sample SB89B in the

deeper soils but ix within the groundwater protecilon criteria levels when compared to mean
concentration witi_Ji the aTEa.



Lead was detected iu Sample SB89B (at the 3- to _thot depth) and Sample SB89C (at the _ to

10-f_t depth) at concentrations of 25.] mg/kg and 24.7 mg/kg, respectively, whinh exceed the

groundwater protection criteria value of 1.5 mg/kg mad the background value of 24 mg/kg.

These concentrations, however, are similar to the background levels.

3.2 Vertical and Lateral Extent

A total of ]3 sampling Iccations were sampled, four of which were soil borings sampled at

multiple depths. Surface sod samples from southwest corner o r the Building 1089 had elevated

levels of chromium and lead. Also, arsenic is slightly elevated to one of the samples. Zinc at the

site is elevated in the same locations as chromium and lead, indicating a common sottrce for

these metals. The hJghsst coz_c_mtrations and only c×eeedances of chromJu_zl Ln the surface soil

were detected in Sample SS89J (located west of Butitiing 1089 on the southern end) and Sample

SS89H. Furthermore, the hJghsst coneentzatioRs and only exeeedanees of lead were a_o

detected in Sample SS89H and Sample SS89J.

The concentrations of lead, chromium, and arsenic in the subsurface soils were within the

background levels range indicating that downward t_ansport of me_ls has n¢_t occurred.

3.3 Potential Migration Pathways

The potential migration pathways for the arsenic and metals detected to the fotmdation around

Building 1089 m due to surface soft _ar_por t caused by surface water runoff or wind. Transport

to groundwater has not been observed to be sigdrficant because these metals are generally

adsorbed onto soil and groundwater at the site is apgroximatety 80 feet deep. 3:he following

paragraphs provide a gezxe ral discusston of potential migration pathways for COPCs found at

Screening Site 89.

The chromium, arsenic, and lead observed to the surface sotis are suspected to be from

historical operamir_ involvtog patois st this site. These metals could be xnixed with billing
compounds such as latex and, thus, not be readily available for leachnig and percolation.

_seulc exlst_ at several sites ai the DDMT.in sm'face soils at concen=ations above screening

levels. Arsenic's mosaUty and toxicity are fled to it_ complex geochemistry and its ability to
readily form soluble complexes. Arsenic may also readily be adsorbed onto clays, oxides, or

hu_c organic maleriaI and migrate as suspended soil in surface water or as a sediment.
Arsenic can exist in four common oxidaCdon states, and thewse control its solubility. It readily

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

compound.

Chromitun has been reported from surface and subsurface softs at the DDMT in conceni_ations

greater than the screerung levels. Chrommm occurs in two oxidation states: +3 and +6. The

tnvalent form reedi]y combines with aqueous hydroxide to form insoluble chremnim

hydroxide and m of thile risk. The hexavalem form is soluble and tends to stay in solution,
unless some activat'_d carbon material is present for it to sorb onto. Dissolved ch_ tnitLm is

readdy adsorbed onto sediments but may be bioaccumnlated through aquatic organisms,

Lead exists at concentrations greater than background, ¢_rabove screening criteria, m surface

soil, subsurface soils, and sediment at the DDMT. Lead is moderately soinble and potentially
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can be leached from any of these forms of occurrence, reaching concentrattom in aqueous

solution in both g'rounilwater and surface _vater 'that could be of concern to both human and

ecological receptors, Additionally, lead in surface soils and sediment potentially may move as

suspended par ticalate matter m surface waters and impact aquatic organisms¸

3.4 Additional Data Needs

Screening Site 89 wall need to go throlzgh the P.J process and will ILkely require some remedial

action because of the co-occurring elevated lead and chromium conce_tratlon& Depth profile of

the metals in the southwest comer of the building, where surface soil concentrations are

hJgbe_t, w_Jl be determined as part of the future actions at the site, Additional Surface soft

sample wdi be necessary to evathate the extent of metals

4,0 Interpretationof 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 Reachalg a Finding a Suitability to Lease (FOSL) (EPA

Region IV, 1994). A discussion of the PRE methodology is provided as Appendix A to this
dccumenL

4.2 Screening Site 8g Risk

Carcinogenic and no_carcthogenic risks for Screening Site 89 are pr_ented in Table 4-50 of the

clt aft PRE (USAESC, 1998), and detailed chemlcal-specific es6mates are presented in Appendix
A of the PRE.

The PILE risk ratio for carcmogerdc chemicals indicated a risk of above one in a million due to

the presence of arsenic in one sample at 23.9 mg/kg, compared to a background level of

20 mg/kg.

The noncar cinogenic PRE ratio was above a value of 1,0 for both md ush-ial _nd residential

exposure scenmSos, primarily from excessive concentrations of th_ inorganic chen_cals

cAxro miun_ copper, lead, and zinc

The inorganic constituent levels should be further evaluated prior to leasing die property.

5.0 Summary and Recommendations

5.1 Summary

According to Table 5-2, the PRE results indicate that the carcinogenic PRE risk ratio exceeds 10 _

due to arsenic slightly above background levels. Noncaixthogenic ratios excced one for

industrial and residential scenarios due to metals. Lead elevations are significant bc<ause they

SAN,_r_1137449_p pp*RC_L LL H t t_ REPORT$/PARCEL20.DOC @



exceed the CERCLA remediaflon criteria for lead at 400 mg/kg for vesiden tial exposures and

1000 mg/kg for industrial worker exposures.

5.2Recommendations

It is recommended that localized eIevated metals Oead, chlomium, arsenic, and zinc) should be

removed to be pix)tecbve against potential fublre exp(Jsures at Screening SlOe 89.
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Parcel 29

Screening Sites Sampling Program

292

Defense Distribution Depot Memphis, Tennessee

parcel 29 is a 7,771 -square-foot (ft=) parcel in the northwestern comer of the Main installation in

Operable Unit (OU)=t (shown in Figure 1). parcel 29 is made up of two open storage areas, X27

and X30, and the adjacent railroad tracks.

The scTeening sites in this document have been identified by the Defense Distribution Depot

Memphis, Tennessee (DDMT) through a review of existing dozuments, interviews with facility

pe_onnel, and knowledge of the facility's operations. Screening sites are locations at the DDMT

where there is a potential for materials to have been released to the environment/TOm past

operations. The following screening sites is in Parcel 29:

• Screening Site 56 - West Gate Storm Water Drainage Canal

Sites where there is a confirmed presence of contaminant_/Tom past operatior_ are addressed

in the Remedial lnvesi_gation SampLing Program. Other facilities have been addressed in the

Base Realignment and Closuxe (BRAC) Sampling P_gram_ Results of these programs are

addressed in separate repor t_.

The purpose of the Screening Sites Sm_pI.ing Program is to identify whether past aetivitles at

each site have resulted in releases from the site that would require further investigatioz_. The

intent is not to fully delineate the nature and extent of soil or groundwater contamination

attribut_ble to past operations, but to conduct technically based screening anaiyses suffident to

identify the likelihood of contamination.

The purpose of this letter report is to evaluate the results of the Screening Sites Sampling

Program and sampling/Tom previous investigations and to recommend No Further Action or

fva'ther investigation at sareenmg sites in this pazccL The remainder of this report presents the
t_'ults of past investigations; Screening Sites Sampling Program strate_, p_,ce'du_s, and

resull_; and recommendations for each site.

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

Screening Sites Sampling Program. Sudace soil samples [any sampIe whose lowest depth is two
feet or less) were taken both as independ_t _tmples and as the upper interval of a soil boring

profde. Thus, stiff ace soil samples taken as part of a soil boring may have an '_SB" designation
and are initially discussed under Subsurface Soil Sampling Procethzre (Section 2.ZZ2).

However, the results from that upper interval axe presented in the surface soft tables and
discussions in Section 3.0.

SAN/t_/137449_SSP pARCEl. _R REPO_TS,_ARCEL_.D_C



Screening Sito 56 West Gate Storm Water Drainage Canal

1.0 Introduction

The chart '0nlow presents the location and status _ormat_on for _ scTeexEng site.

parcel Building Number RI/FS' OU Slto Number CERCLA"Ststuo

29 WostGato C_al 4 56 • Scro_ning

®

_RI/FS = Remedial InvB_t Jgation/Feasibility £1L;dy

_CERCLA = Compruhan6iva Environmen_l Response, Compellsatiorl, aP,d Liabil_ Act

Fi_e 1 nlustzates 5a-_ezlLqg Site 56 on the western side of the MBin _., hll-ilon, adjacent to
Perry Road and no_l_ of Gate 9. This site enll_is the store1 water _moff _TOm the
pentach]omphenol (PCP) _ areas and the western portion of the Main Ix_stallatiom

2.0 Study Area Investigation

2.1 Previous Investigations

According to the Remedial Inves_gattcas at DDMT, Final Report (Law Environmea_tz3, 1990), two

sur/ace water samples (SW2 and SW'14) were collected at Screening Site 56 in 1989. In addition,

according to the Defen_e Dlstn_ulion Depot Memphis, Tennessee Sediment Sampling Program;

Sediment Sampling Analysis ReTort (EDRW, Inc., 1996), one seditnent sample (SD19) wa_

collected at Sereeding Site 56 dining the 1995 Sediment Sampling Program. Historical data from

Se_eenlng Site 56 are summarized by media be2ow. Con tami_nt_ of potenl_fl concern (COPC_.S)

at historical sites are show_ in Figure 1.

2,1.1 SurfaceWater

Acetone (detected in SW14 st 110 micrograr_ per Liter [_g/L]) is the only volatiie organic

compound (VOC') that was detected at a concentration greater than the sample quantimt_on

limit. Benzoic acid and bls (2-ethylhexyl)phthnlate we_ the oaly sem_voIaEle orga_c

compotmds (SVOCs) detected in the surface water. However, no SVOC conce_t_at_o_ were

detected at greater than the s_nple quantit_ilon limits.

Endosulfan-I (detected in SW2 at 0.16 ttg/L) is the only pesticide that was found in surface

water samples. This datum, however, is reported with a qualifier stating that it was _ot

positively identified due to matrix Interference. Several inorganic compounds common in soil

were also detected in surface water. The concenlxat_ons of these compo_mds will be compared

to est_blishecl background concentrations and critical val_es In Section 33.

2.1.2 Sediment

Carbon te_acldoride (the only VOC detected above the sample quanthation limit) was detected

in Sample SD19 at a concen_railon of 78 mic_ogr ares per kilogram (pg/kg). Severed SVOCs were

also detected in Sample SD19, but no concentrations were detected at greater than the sample

quanlltation limit. Mthough several dinxin concant_ailo_s were estimated at levels below

sample quantitation limits, only total HIKL_ F (detected in sample SD19 at 0.01 _tg/kg) was
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detected at a qua=ntifiable concentratio_ Saveral inorganic compounds common in soft were

also detected in sediment. The concentrations of these compounds w_1] be compared to

established background concentratiops and critical values m Section 3.1

2.2 ScreeningSiteSamplingProgram

2,2.1 SamplingStrategy

The sampling strategy was developed to evaluate whether releases have occurced to surface

rods, subsurface soils, sediment, and surface water. Samples were analyzed for SVOCs, VOCs,

pesticides, dioxins, and metals. At least one sample from each media at each site was analyzed

for target compound List/target analyte list _rCL/TAL) coz_Utuents in accordance with the
Screening Sites Fmld Sampling Plan (CHZM HILL, 1995).

2.2.2 SamplingProcedures

Sec_ons 2.2.2.1 tinough 2.2.2.3 describe the sampting procedures and laboratory analysis
performed for surface soft, subsurface seE, sediment, _d surface water.

2.2.2.1 Surface S011Sampling Procedure

With the approval of the Tennessee Depa_ L_,ent of Environment and Gonservation (TDEC) and

the U.S. H_viroment_] Protection Agency (EPA), surface soft samples were collected from four

locations (SS,56A, SS56B, SS56C, and SB56A) at this site (shown in Figure 1). Sarface soil sample

locations SS56A, SS56B, and SS56C were collected from the upstream end of each branch of the

ditch system_ The following details the location of each mdlvidual sample:

• Sample SS56A was taken at the drainage dltch tlmt extends to the north. The sample was

located 1 feet east of the eastern side of the drainage ditch and 57 feet north of the start of

the fork in the drainage ditches that extend north and southeast

• Sample SSS6B was takea_ at the dr_ ditch that extends to the southeast The sample was

located 4 feet north of the concrete headwaU at the south end of the drainage ditch.

• Sample S_ll6C was faken at the drainage ditch that e_tends to the south. The sample was

located I foot east of the e_atem side of the drainage ditch and 6 feet north of the concrete

beadwall located at the south emd of the drainage ditcK

The location of the surface sell samples associated "_rithborings is described in Section llll

The sou w_s removed from the ground using a standard stainless-steel hand auger. VOC

samples were immediately collected _rom the top six irches of soft before being mixed. Part of

the VOC sample was placed into a sealable plastic bag and allowed to eqhiilbrate. The head

space in the plastic bag was measured for VOCs using a hand-held photoiodizalSon detector

(PID), and the results were used to determine which interval within each boring might be

selected for Level 3 analyses. The soil was transferred into a stainless-steel bowl using stainless-
steel trowels, mixed, and then placed rote appropriate jars.

2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of TDEC and EPA, subsurface soft samples were collected from one location

(SB56A} at this site. At this location, samples were collected at three depths: zero to I foot, 5 to 7

SANh_I3744_SSP pARCEL LEWER RB_Te_pARCEL_ 5



feet, and 8 to 10 feet. Sample SB56A was located south of Sample SS56A between the fork of the

tributary and main drainage intch. The sample was token 6 feet south of the thbu_ry ditch and

7 feet north of the main ditch just east of the fork opening.

Samples were collected using a 2:mch-eli_m eier, stdinless-steel push sampler. VOC samples

were collected directly from the continuous sampfer using stainless-steel spoons. Part of the

VOC sample was placed into a sealable plastic bag and allowed to equilibrate The head space

in the plastlc bag was measured for VOC_ using a hand-held PID, and llm results were used to

determine which interval within each bering might be selecte d for Level 3 analyses. The
remaining soft was placed into a stainless-steel bowl mixed, and then t_ansferred into the

appropriate sample jar.

2.2.2.3 Surface Water/sadiment Sampling Procedures

After a rainfall event of at least 0.75 inches following a 72-hour dry spell (as reported by local

media and recorded in field notebeoks 12/12/96), three storm water samples (SW56A, SW56B,

and SW5 (:_2)were collected (fecallons are sho_rn in Figure I.) Sample SW56A was taken near

the same location as Sample $856A, dowlx_tream of a 6-inch clay pipe discharging into the

ditch. Sample SW56B was taken west of Sample SS56B in the smme drainage ditda 8 feet west of

the fence line, Sample SW56C was laken north of SS56C in the same drainage ditch and just 1

foot north of the culvert opening.

These samples axe intended to represent stoma water drainage in the northwestern secllon of

the facility, All surface water samples were collected within four hours ¢ff the end of the rainfall

event. Each sample was collected from the center of the channel at n_.d-deptfe The sm_plss
were not filleted.

Sediment samples were collected from three locations (SES6A, SES6B, and SE56C) within the

eionm water drainage system. Sample_ SE56A and SE55C were collected from the same location

as Samples SWS6A and SW56C, Sample SE56ll was coMected approximately 75 feet

downstream of Sample SW56B.

2.2.3 AnalyticalProcedures
Afi s&mp fes were sant to CH22vi HILL's Analytical Sarvices in Montgomery, Alabama for

analyses. Three surface scud, three subsurface soil, Emd one sediment samples were analyzed for

VOCa, SVOCs, pesllddes, TAL metals, and dioxins. The surface water sample we analyzed for

VOCs, SVOCs, pesticides. 00tel metals, soluble metals, and dfoxins. Samples received at the

laboratory were analyzed in accordance with the procedures outlined in the C-crier/c Quality

Assurance Project Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at the
DDMT.

A United States Army Corps of En_,eers (COE) split sample was collected from the zero- to

one-foot interval of Sample SB56A. This one surface soil sample was sent to COil's Atlanta.

Georgia Laboratory for analysis of VOC_, SVOCs, pesticides, TAL metals, and dloxfed.

A data q_mllty evaluation (DQ_ was performed to assess the effect of the overall analytical

process on the vzablltly of the data CH2M HILL collected in 1997. The DQE established that the

detection of acetone and bis (2-e thylhexyl)phthalate can be attlibuted to field sampling and .

laboratory contamination rather than to environmental condifions at the site. Also, low
concealtxallons of dioxlns and inrans can be a th'thuted to backgeound or instrtmaent noise and

®
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are not indicative of environmental conditions With the exception of 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 through 3.1.4 present the results of the Screening Sites Sampling Program for

Screening Site 56. Da_ are presez_ted separately by media for stirface soil, subsurface r,c il,
surface water, and seclLment. Data are compared with appropriate soreenlng criteria in five

summary tables: Tables 5_A. 5_B, 56X2, 56-D, and 56-E. Data from the 1997 CH2M HILL

investigation are presented along with historical dats from the Remedial th_stiga_ons at DDMT,
Final Pcport (Law Envir om_enL_l, 1990). If a value _om a sampling location exceeds one of the

comparison criteria, that value and the compax_(m c_.tefion are shown in bold on the summary
table.

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

Where ¢oncen_'ario_ exc_d the selected background value, a comparison is made with the

observed range of background values as reviewed and established by the BRAC Cleanup Team

(BCr).

Nine COPCs have been idenUfied for Screemng Site 56: alu_Knum_ arsenic, chr omiurc_ iron,

lead, manganese, dichiorodiphe nyl dichlo roethz_ne (DDD), dich loro dipheny ldichlor oethyleae

(DDE), and selenium. There are three other contaminants that exceeded screening level criteria

values but had no background value for comparison: alpha endosulfan,

dichlo rodiphenyltnchlor oe thane (DIY D, and silver; therefore, these are also identified as
COFCs. Dieldrin, a site',vide COPC, was detected at this site as well but will be evaluated on a

sitewid e basis. Benzo(a)pyrene, another site',vide COPC, was not detected m any of the media

evniuat_d at Screening Site 56. Bts (2-ethylhexyl) phthalate can be attributed to field sampling

and laboratory contamination rather than to environmental conditions at the site as established

m the DQE.

3.1.1 SurfaceSoil
Results of the surface soil analys_ with values above detection limits are shown in Tables 56-A
and 56-B.

3AA.I BCT Screening Cdteda

Table 5_-A shows a sumnm W of constiOaeul_ for which th=_ BCT had selected screening criteria.

Aluminum, arsenic, chromium, iron, and manganese were de tec-_d at concenttafior_ exceeding

the HCF criteria and background values.

Ahimthum, arsenic, chromium and _o_ were detected in all four surface soil sample Iocafior_s.

For each of these chemicals, only one sample concentration of the four detected exceeded

background and _CT criteria values.

Aluzninum was detected th Sample SB56A at 27,600 mithgrams per kil(_ gr am (mg/kg), wthch

exceeds the BC'T criteria (background) value of 24,000 mg/kg. Arsenic was detected in Sample

SSSbA at 20.2 rag/kg, which slightly exceeds the BCT criteria (background) value of 20 mg/kg.

SAN_*CPII31449P_SSp p&RCEL LFT_ER REPORT_PM_CEI.29 D(_ 7



Aluminum and arsenic concentrations in surface soil at ticre_ning Site 56 are considered to be

typical of background values.

Chromium was detected in Sample SS56B at 71.6 nag/kg This concen_ation exceeds the

background value of 24.8 rag/kg and the BCT criteria value of 39 mg/kg. Iron was detected in

Sample SS56B at 66,100 mg/kg, which exceeds the BCT criteria (background) value of 37,000

mg/kg.

Manganese was detected in all four surface soil sample locations as weU. Three of the

concentrations detected exceed the BCT" criteria (background) value of 1,300 mg/kg, The

highest exceedance was detected in Sample SB56A at 2,260 mg/kg The other two exceedances

were detected in Samples SS56B and SS56C at 1400 mg/kg and 1,5(]0 mg/kg, respectively.

3.1.13, Other Screening Criteria

Table 56-B compares the remaining corkstituent_ with the so/I ingestion scree_nmg criteria for

both _sidenbal and industrial exposure scenarios. No_e of the constituents were detected at

conccaltratlons exceeding the backgro_d mid soft ingestion screening criteria values.

Note that dialcLvhi, a stiewlde COFC. was detected in Sample _,56A at 0.0027 mg/kg, wnich is
below the background value of 0.086 mg/kg and the residen_al a_d Lndustrial soiI ingestion

screening level values of 0£'4 mg/'kg and 036 rag/kg, respec_vely.

3.1.2 Subsurface Soils

Tahte S0-C summanzes subsurface soil sampling data. bead was the only constituent detected

at coneentTations exceeding the background and groundwater pzotection criteria values,

Lead was detected in Sample SB56A at the sample depth of 5 to 7 feet and 8 to 10 feet. Sample

concentrations were at 24.7 rag/kg and 22 mg/kg, respectively. Since the background value for

lead in subsurface soft is 24 rag/kg, samples show that lead concentrations in subsurface soils

at Screening Site 56 are typical of background values and may not be site related.

3.1.3 Surface Water

Table 55-D summarmes surface water sampling data. Samples from the CH2M HILL study

show dissolved arsenic and dissolved selenium exceeding the background mid screening

criteria values. Other constituents, including alpha endosulf_n, bis (2-e thy thexyl) phtbalate, and

silver, were detected in concentxatiop,s exceeding screening criteria values; however, there are

no background values available for comparisorL Dieldrin was a_o detected in the _urfaee water

samples.

DissolVed arsenic was detected in two samples. The highest detection was found in SampIe

SW56B at 0.0892 milligrams per hter (rag/L), which exceeds the Tennessee value of 0.05 mg/L,

the ambient water quality criteria for the protection of bunyan health value of 0.00(3018, and the

background value of 0.012 mg/L.

Dissolved selenium was detected only in Sample SW56B at 0.0101 rag/L, which exceeds the

Tennessee value of 0.01 mg/L, the ambient water quality criteria for the protection of

freshwater aquatic life value of 0.005 rag/L, and the background value of 0.003 mg/L



-', 2 419

The Law study detected alpha endosulfan concentralaons $n Sample SW2 a 0.00016 rag/L,

which exceeds the ambient water quality criteria for the protection of aquatic life value of

0.000056 rag/L. Alpha endosulhn was not detected in the mc_t _cent sampliz_g effort.

BIS(2-e thylhexy l)phthatate was detected in the CH21M HILL study Sample SWS6C at 0.019

mg/kg and in the Law study Sample SW14 at 0.003 mg/L (estimated). Both sample

concentrations exceed the ambient water quality criteria for the protection of human health

value of 0.0010 mg/L. Bis (2-ethyLhexy 1)phthalat e can be attributed to field sampling and

laboratory contamination rather than to environmental _nd/tions at the site as established in
the DQE.

Silver was detected in Sample 5W56C at 0.002.3 rag/L (estimated), which exceeds the ambient

water quality criteria for the pzoteclion of aquatic life value of 0000012 mg/U There are no

background values for any of these constituent_ (alpha enilosulfath bis [2-_thylhexy I]ph th al_ te,

and silver).

DieldrLn was detected in surface water samples SW56A, SWS6B, and SW56C at concentrations

of 0.00016 rag/L, 0.000057 mg/L (estimated), _nd 0.000034 rag/L (estimated), respectively.
These values exceed the EPA Region W surface water screening criteria of 0.0000019 mg/L
Dieldrin exists in surface soils altewiile at the DDMT and is found at low concentrations in

surface water nmoff, possibly from suspended particulates.

3.1.4 Sediment

Table 51-E sunm_a'mes the sediment sampling data. The constituents DDD, DDE. and lead

were detected at concenu'ations exceeding background values, and sediment quality scTeeinng

criteria values. Several polycychc aromatic hydroc_buns (PAH) compouads-incluiling

benzo(a)anthracene, benzo(a)pyrene, and chrysene--were found at concentrations below

background but exceeding sox'emng criteria.

The constituent DDD was detected in Samples SE56B and SE56C at _Kmated concentratzorLs of

0.061 mg/k 5 and 0.04 mg/kg, respectively. Both samples exceed the background value of

0.0061 mg/kg and the NOAA value of 0.002 mg/kg.

The constituent DDE was detected in Sample SE56B at an estimated concentration of 0.047

mg/kg, which exceeds the background value of 0.0072 mg/kg, the PRG value of 0.0017 mg/kg,

and the NOAA value of 0.002 mg/lig.

DDT was detected in Sample SE56A at an estimated conc_h'ation of 0.034 mg/kg, which

ECCEE_ the NOAA spclim_tt valge of 0,001 mg/kg, There is no backgrolxnd value for DDT in

sediment for comparison-

Lead was detected in Samples SE.06A, 5F,.f6B, and 5E56C (twice) at estimated coztce_trations of

25.6 rag/kg, 33.3 mg/kg, 23.6 mg/kg, and 66.9 mg/kg, respectively. The detection of 66.0

mg/kg in SE.56C exceeds the background value of 05.2 mg/lig, the PRG value of 21 mg/kg, and

the NOAA value of 35 rag/kg.

3.2 Vertical and Lateral Extent

Soil surface water, and sediment samples were collected at the dow_s_eam location of the
northern ditch, and the other two ditche_ were sampled along their en_e length. Metals and
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pesticides are slightly elevated above the beckgrotmd and or criteria values in the sampling

locatian upstream, indicating, conlamina tion is low, locallr_d and runoff is not active,

Based on the limited data co_ected so far, it appears that metals (aluminum, chromium, iron,

lead, and manganese, with the exception of selenium and silver), persist across all thur media

evaluated at concenixafions similar to backgromad. The highest concentxation of metals, those

resulting in exceedances, were found in surface soils, among all three drainage thtches.

However, lead hi all media did not result L_ may screening criteria exceedances Although lead

levels are slightly above background levels, they are not considered important_

Selenitma and silver concenta'ations were detected only in surface water samlp ]e_, ,_eleniun t was

detected in the southeastern drainage ditch, and silver was detected in the southern drainage
ditch.

Arsenic was detected in an four media evaluated, with detected concentxanons exceeding

screening level criteria for surface soils, surface water, and sediment,

In surface water, arse_c was not detected in the southern ditch, which contained high
COnCenla'atlo_s of arsenic in the surface soti. Dlssnived arsenic was detected in s_rface wat_ at

the southeastern drainage ditch and the northern drainage ditch, Detections in the southeastern

drainage ditch exceeds background and screenmg level criteria values.

in sPdiment, ar_nic ooneenlratiorts were similar in the northern, sottthexn, and southeastern

drainage ditches, and all concentrations were below the background value, ha summary,

axsenic exists at low levels at this site, similar to the hackgrottnd levels.

The cOPes, DDD _rul DDE were detected onIy in _diraent samples. The constituent DDD was

detected in the southern and southeastern drainage ditches, and the conceaatr allot ts detected in

both ditdaes exceed background and NOAA sediment values. The constitumat DDE was

detected in the southeastern ditch only, exceeding background and sediment criteria.

The col_stituent DDT was detected in all tin'ee ditches, and conc_-_tratiot_ exceed NOAA

sediment so'e_fing valu¢_. Thexe is no background value for DDT in sediment.

Observed metal concentratioRs we_ within background levels,

3.3 Potential Migration Pathways

The potential migration pathway for the pesticid¢_ and metals detected in this drainage ditch is

the runoff through _e ditch to the off-site areas. The followthg paragraphs provide a general

disoxssion of potential migration pathways for COPCs found at Screening Site 56.

AlumL_um is a naturally occu_g, extremely inel_ mineral that is a px&u_axycomponent of the
native soils in the area. If present as a coniamtha_t, it _ only img_'ate as a sob particle via
physical erosion methods and put_li_lly be present as a soil particle in secinnent or st_pertded

in salt face water during periods of high velocity. Presence in surface soils at the DDMT at

coneeni_atinns above background for the Memphis area is likely due to the bauxite stockptles

on site; the aluminum-rich bauxite soils having been blown by dust or moved by rain water to
the sLtfface soils near where the bauxite was stored or handled.

®
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Lead exists at concentTations greater than screening c_iteria.ln subsurface SOL!S,surface water,
and sediment at Screening Site 56. Lead is moderately soluble ahd potent/ally can be leached

from auy of these forazs of occurrence, reaching concentiations in aqueous solution in both

groundwater axtd sRr face water that would be of concern to both humarL and ecological

receptors. Additi(Jnally, lead in surface soils and sediment p otenti_zlly may move as suspended

par ticuiate matter in surface waters and impact aquatic organisms.

Dieldrin exlsts at the DDMT in sur[ace and subsurface soils. Since this compound is only

minutely soluble in water, its most Itkely potential migzation pathway at this site is via erosion
as suspended soil par ticle_ in the s_trface water, where it potentially would be availabte to

aquatic or ganisms. Dieldrin in the subsurface softs should be relatively immobile and not

impact groundwater quality.

DDT and two of its degradation breakdown products, DDD mid DDE, exist in sediment at

Scr ee_ing Site 56, indicating migration via uncovered surface soft has occ_. These

compounds have an extremely high affinity [or soil and are essenH_lly insoluble in water. If soil

contaminated with these compounds is uncovered, they potentiaUy aze able to be moved

through wind action and/or _s suspended material in sedimentS. These compounds can

bioaccumulate and become more concentrated as they move up in the food chain and could

p_te_t_lly affect xeceptors via this migration pathway. As long as they are buffed and the

potential for direct contact is conlzolled, the potential to migrate is n_

Arsenic is present at Screening Site 56 in surface soils, subsurface soils, surface water, and

sPdJment at concentrations above screening levels. Arsenic's mobility _nd to)dcity axe tied to its

complex geochemist_ and its a bilily to readily form soluble complexes. Arsenic may also

readily be adsorbed onOo days, oxides, or humic organic material and may migrate as

_uspended soil in surface water or as a sediment. Arsenic can exist in _oux contuton o:ddation

states, _md _hese control its solubility. It readily transports through aquatic enviromnent_ as a

dissolved salt or as a complex with an organic compound.

Chxomlum has been reported from surfacesoils, subsurface soils, surface water, and sediment

at the DDMT in conce_tzations greater than the sczee_g levels. Ckron_urn occurs in two
oxidation states: +3 and ;6. The ti_vatent form readily combines with aqueous hydroxide to

_orm insoluble chromium hydroxide and is of little risk. The hexavalent form is soluble and

tends to stay in solution, unless some activated carbon mat_ Lai is pr e.s_nt for it to sorb onto.
Dissolved chromktm is _eadily adsorbed onto saa;._e_ts but may be bioaccumuIated through

aquatic or_dsm_.

Some manganese compounds are water soIubis _md may be readily leachable from soil to

groundwater, LeachabiIity depends on the character_t_cs of the soil as well as the chemical

form. Adsorption of manganese is highly variable and depends on organic content and the ion

exchange potential. Manganese in surface water may o_dize or adsorb to particulate matter
_znddistributeinsediments.

3.4 Additional Data Needs

Evaluation of off-site data should be performed to determine ff there has been h'anspor t of

constituents off site.Additional downgradient sediment rand surface water samples may hav_.

to be collected if existing data is not sufficient

,_p/13744_p pARCE L LETRER _R_ BOC tl



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 t/_ePurpose of Reaching a Finding af Suitability to Lease (FOSL)

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

4.2 Screening Site 56 Risk

Carcinogenic risks and noncarcniogenic ratios for Screening Site 56 are presented Table 4-52 ef

the draft pRE 0 ISAF23C, 1998), and detailed chemical-specific PRE estimates are presented ha

Appendix A of the PRE.

The PRE risk ratios are above a level of one ha a w;ll;nn for both industrial and residential

scenarios, horn arsenic at 20.2 rng/kg concentration compared to a background level at 20

mg/kg.

l"ne noncarcinogenie PRE ratio wa_ above a value of 1.0 for both industrial mad residential

scenarios due to the presence of several meVals in the soils.

No site-relatedchemicals are presentatthe site.Severalnaturallyoccunang, nutritionally

es seaatial metals were observed ha the site sotis. No further char acteriza tion/investlga tions are

suggested for this are.

5.0 Summary and Recommendations

5.1 Summary

There appeals io be slight risks associated, with S<a'eenthg Site 56 because of arseaaicbeing _st

above background levels. According to Table 5-2, the PRE results indicate that the carcinogenic
PRE risk ratio is above 10_ for both resideniial and industrial scenarios due to arsentc being just

above background levels. The PRE results also indicate that noncarchaogenic ratios are above

one due to metals. Furthermore, one BRAC boring (A29.2) detected concentxations of dieldrin

and chromium above residential risk-based concentrations (RBCs),

5.2 Recommendations

It is recommended that a risk assessment be performed to confirm timt NO Further Action is

required at Screening Site 56. Downgrad_enL off-site data should be evaluated to determine if

hranspo_ of sediment and mtrface water constituents present an ecological health concern.

®
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Parcel 30

Screening Sites Sampling Program
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Defense Distribution Depot Memphis, Tennessee

Parcel 30 is a 1,679-squ_re-fcot (ft 2) parcel in the northwestern portion of the Main Installation

in Operable Unit (OO)_t (shown in Figrtre 1 ). Parcel 30 cot_ists of Buildings 925 mad 949 lmd the

adjacent raikoad tracks.

The screening sites in this doo.tme_t have been identified by the Defense Distribution Depot

Memphis, Termessee (DDMT) through a review of existing documents, interviews with facility

personnel, a_d knowledge of the facility's operatiom. ScToming sites are locations at the DDMT

where there is a potential for materials to have been reteased to the _nvirom_Emt _om past

operations. "Dte following st_ee_ site is in parcel 30:

• Sczeening Site 83-Dried Psint Disposal Are a

/although Building 925 is not a screening site and is not further discussed in the screening site

letter report, it was the scene of a volatile organic compound (VOq spit[ in 1988. The building

was rebuilt, and the spill area formerly beside of the building is now p_y out_ide of the

building to the south. Because the spill occurred in 1988 and was cleaned up, there should be no
more VOC.s remaining. Nonetheless, the BCf recommends that additional sampling occttr

south of Building 925, which is Parcel 30.2.

Sites where there is a cordlemad presence ol cot_mthant_ from past operations are addressed

in the R_edinl Investigation Sampling Pr ogran'L (Yther fadlJ ti¢-_ have bean addressed in the

Base ReaUgranent and Closure (BRAC) Sampling Program. Resfil_s of these programs are

adc_essed in separate report&

The purpose of the Screening Sites Sampling Program is to ide_ti/y whether post actlviil_ at
each site have resulted in releases/tom the site that would tequlee ftLr_er InvestigafiorL The

intent is trot to fully delineate the nature and extent of soil or groundwater conlxminatinn

attributable to past operations, but in conduct tedmically based screening anelyse_ sufildent to

identify the likelihood of contaminatio_

The purpose of this letter report is m evaluate the resu!ts of the Screening Sites Sampling

program and sampling from previous investigations and in recommend No Ftu'ther Action or

further Investigation at screening site_ in this parcel. The remalniler of the report presenl_ the

results of past investigatinr_; Screeinng Sites Sampling PlOgrmn strategy, procedures, and

remflis; and r_comanerulailons for each site.

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

Screening Sites Sampling Program. Surface soft samphis (any sample whose lowest depth is two

feet or less) were t_ben both as independcmt samples and as the upper interval ul a soft bering
• . . t$ a *t ,profile. Thus, surface soil samplas take_ as part of a soft bering may be e art SB des gnahon,

and are initially discussed trailer Subsurface Soil Sampintg Procedure {_ilon ZZZ2).



However, theresu].ts from that upper interval are presented in the surface soft tables and
discussior_ in Se_off3.0.

Screening Site 83-Dried Paint Disposal Area

1,0 Introduction

The chart below presents the location and status information for this scr _._nlng site.

Pal_el Oulldln ! Number RI/FS' OIJ Site Number CERCLA =Status

30 On6d Paint DispOSal Area 4 83 Soroening

'RL/FS = Remedial InvesUgaUorVFeasll_llty StUdy
=CERCLA = Compmhonswo En_tronmental R_;po_se, Cornpen_lJOn. pJ_d Ual_lil_ Act

_g Site 83, apparently used as a disposal site for ch'md paint re, dues, is adjacent to the

south side of Building 949 (Figure 1).

2.0 Study Area Investigation

2.1 Previous Investigations

Table 1_8 and Figure 4-36 in the Screening Sites Field Sampling Plan (CX-t2M HILL, 1995) present

the historical data for the site. One sample was previously collected at the site.

According to the Remedisi Invesffgallans at DDMT, Final Report (Law Envir onmentnl, 1990), one

s_rface sol] sample (SS20) was coI]ected at Sczee_g Site 83 in 1989. This s_anple detected

metals pesticide, volatile organic compounds {VOC.s), and semivolatile organic compounds

(SVOCs). Historical data from Screening Site 83 is summarized by media below. Contaminants

of potential concern (COFL 0 at historical sites are shown in Figure 1.

2.1.1 SurfaceSoil

In Sample SG20, methylene chloride, total xyle_es, toluene, and acetone were the VOC, S that

we2e detected. However, methy_te chloride, a common labo_'atory contaminant, and toluene

were detected at concentratiorLs greater than sample quanti_atinn limits, and methyl_e chIoside

is qualified as having been fotmd in the method blank. Bis {2-Ethylhexyl) phthalate (BEHP) and

2-methyinaphtha]ene (reported in Sample 5520 at 2,300 mimograms per ki]ogz'a m [llg/kg]

2,600 IJg/kg, respectively) we_-c the SVOC, rietccted in smface soti at the $i_e at co_ent_atinns
less than sample quanUt_Uon limits. BEHP has been found In several of the project blanks and

has been elindnated from being a site-related chemical in the data quality evaluations.

Dichlorodiphenyldichlor oethyle_e (DDE) and dichlor odiphenyltsichlor oethane (DDT)

0"eported in Sample 5S20 at 490 llg/kg and 1800 _tg/kg, r espcddvely) were the only two

p._llcides that were detected in s_rface sou at Screening Site 83. Sample SS20 was analyzed for

polyc2dorL-mted blphenyls (IK£BS), but none were detected. Several inorganic compounds

commonly found in soil w_e also detected at elevated concent_allons in Sample S_20. Among

these thorganis compounds axe lead, barium, ckr omium, and zinc at concentxallons of 7,680,
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5,640,16,200and 28,200pg/kg, respectively.T_.econcentrationsofalldetected inorgamc

compounds willbe compared toestablishedbackground concentxafionsand criticalvMces in

Section3.1.

2.2 Screening Site Sampling Program

2,2,1 Sampling Strategy

The sampling stzategy was developed to evaluate whether releases have occurred to surface

soils and subsurface soils. Samples were analyzed for SVOCs, VOCs, and metals. At least one

sample Dora each media was analyzed for t_get compmmd list/taxget analyte llst (TCL/TAL)

co_-sthuents in accordance with the Screening Sites Field Sampling Plan (CH2M HILL, 1995).

2,2.2 Sampling Procedures

Sections ZZ2.1 _nd 2.2.2.2 describe 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

theUS. EnvLaonmental Protection Agency (EPA), surface soil samples were collacted [coat five

locations (SS83A, SS83B, SS83C, SB83A, and SB83B) at thls site (shown in Figure 1). The

following details the r_mple locations:

• Sample SS83A was l_ken east of 27th StFeet _nd the railroad tl'achs that parallel it and south

of the southwest comet of Building 949 in a gravel area just 4 feet west and 2 feet south of

the _te pad (not shown on Figure 1).

• SampLa SS83B was taken 18 feet south of BuiklLng 949 and 3 feet east of the eastern _de of

the concTete pad that eAt=,cLa south of Bui[ding 949.

• Sample SS83C wcs taken north of G Strcet and south of Binlding 949 jzzst 12 feet nor th of
where the concrete starts from G Street and 2 feet east of the eastern side of the concrete.

Locatior_ of surface soil _pLas assoccated with borings are described in Section 2.2.2-2_

The soli was removed Prom the grozmd using a stand_d stainless-steal hand auger. VOC
samples were inunmli_ rely collected from the to p six itches before being mixed. Part of the

VOC sample wa_ placed into a sealable plastic bag mad allowed in equilibeale. The head space

in the plastic bag was _d for VOCs using a hand-held photoioni_aViort detector (PIE)),
and the resalt_ were used to determine which interval within each boring might be selected for

Level 3 analyses. The soft was h'ansferred into a stainless-steal bowl using stainless-steel

trowels, mixed, mad then placed into the appropsiat_ sample jars.

2.22.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA. subsurface soft smxtple_ were cogected from two

locatimls (SB83A and SB83B) at this site. At both locations, samples wea_ taken at three depth.c;

0 tO 1 [Dot* 4 to 6 fe_, and 9 to ] ] f_L The fol] owl_ dpt_il_ the _ple loc_tiOl_:

pg_JtWPll_7449z_,_ pARC]B_L_Ci i _j_ p_p_RTO_pkRt_Cl_n tlOC S



• Sample SB83A was located in a graveI area southwest of Building 949 (not shown on Figwe

1), The sample was _ken I feet west of the concrete pad south of Building 949 and 14 feet

north of a telephone pole west of the concrete pad.

• Semple SB83B was located southeast of Building 949, 37 feet south of the southeast comer of

Building 949 and ] feet east of the concrete pad south of Building 949.

The samples were oalfected using a 2-inch-diameter, staluless-s reel push sampler. VOC soil

samples were collected di_ctly from the continuous sampler using sminloss-stael spoons. Part

of the VOC sample was placed into a sealable ples_ bag and allowed to equilibrate. The head

space in the plastic bag wa_ measured for VOCs using a hand held PID, and the results were

used to determine which interval within each boring ndght be selected for Level 3 analyses. The

remaining soil was placed into a stainles_steel bowl, mixed, and then transferred into the

appropriate sample jar.

All sampling tools are decontaminated before use according to the Ger_nc Qualthj Assur_r_e

Pr_ect P/an (CH2M HILL, 1995) for the RI/F5 currently belng conducted at the DDMT.

2.2.3 Analytical Procedures

ALl samples were sent to CH2M HILUs Analytical Services m Montgomery, Alabama for

analyses. Three sur face and six su]_cur fece soil samples were analyzed for VOCs. SVOCs.

metnls _md TCL/TAL. Samples received at the laboratory were analyzed m accordance with

procedures outlined in the Gen_ris Quality Assuranc_ Project Plan (C]43_ HILL, 1995).

A data quality evaluation (DQE) was perfo_ed to assess the effect of the overan analyilcal
process on the usability of the data CH2M HILL collected in 1997. The DQE est_blished that flxe

detection of acetone and bis (2_thy]hexyl)plithalate can be atb'iboted to field sampling and
laboratory con temination rather than to _vir o,lumentul conditions at the site. Also, low

eoneent_ailons ef dinxins and furans can be attributed to background or ins b'ument noise and
are not thd[cative of envil'onment_l condifiozls, With the e!cceplio f t of the ql,nli_catio_ listed

above, the DQE concluded that data cm_ be used in the project declaton-making pz_cess.

3.0Interpretationof SamplingResults

3.1Presentationof Results

Sections 3.1.1 and 3.1.2 present the results of the Screening Sites Sampling Program for

Screening Site 83. Data are presented separately for surface soil and subsurface soil and are

compal_i with appropriate so'ommg criteria in three summary tables: Tables 83-A, 83-B, _nd

83_. Data fxom the 1997 CH2M HILL investigation are pres_ted along with historical data

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

from a sampling locathm exceeds one of the comparison criteria, that value and the comparison

criterion are shown m bold on the summary table.

COWs are those parameters that exceed both background values and the so'eerung criteria.

Where concentrailo_s exceed the selected backgTound value, a comparison is made with the .

observed range of liacligrotmd values as reviewed and es_bilshed by the BRAC Cleanup Team

(aCT)
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There are eight COPCs ide_Ufied foz _creening Site 83: antimony, barium, beryllium, cadmium,

chromium, iron, lead, and zinc. Dieldrin and benzo(a)pyrene, which have been identified by the

BCT as sitewide COPCs, will be evaluated en a sitewlde basis. However, it should be noted that

no concentrations of dieldrin or benzo(a)pyrene were detected at Screening Site 83 sample

locatim_.

3.1.1 Surface Soil

Results of the surface soil analyses with values above detection limi_ are shown in Tables 83-A

and 83-B

3.1.1.1 BCT Screening Cdterla

Table 83-A summarizes constituents for which the BCT has selected a scxeenthg criteria.

Antimony, beryllium, chromium, lead, and zinc wexe detected at concentratinrt_ exceeding the

BCF criteria and background values.

An_mony, beryllium, and iron w_e detect_L in the C'H2M HILL stud), m one sample only.

Anthnony was detected in Sample SS83B at 4.3 milligrams per ldiogram (mg/kg), which is

below background _nd BC]" criteria values of 7 rag/kg each. The Law study shows that

antlmony was found in Sample SS20 at 27 rug/kg, which exceeds backgrotmd and BCT criteria
values. The more t_ce_t samples show that a_timony conc_mtzations in surface soil at Sareening

Site 83 are below background values. BeryLlium w_ detected in Sample SS83B at 1.6 mg/kg,

which sligh fly exceeds the background and BCT criteria values of 1.1 rag/k 8 each. Iron was

detected in Sample SS83B at 54,.500 mg/kg, which exceeds the background and BCT criteria

values of 37,0OD mg/kg each.

The CH2M HILL study detected six chromium concentratior_ tanging fxom Z2 to 1,750 mg/kg

in six surface soil samples. Five of these detections exceeded the background value of 24.8

rag/kg and the BCT criteria value of 39 mg/kg, with the lowest exceedance at 71,5 nag/kg in

Sample SB83A and the highest exceedm_ce at 1750 mg/kg in Sample SB83B.

Lead was detected in six CH22vl HILL s_x£ace soll samples ranging in concenh_tion from 14.7

mg/kg to 2430 mg/kg. Three of these detections greatly exceeded the background value of 30

mg/kg and the BCT value of 400 rag/kg. The previous sampling conducted by Law detected

lead in Sample SS20 at 7680 mg/kg.

The zinc conceadmtimts in six surface soil samples were well beIow the Bcr criteria value of

23,000 rag/kg. However, the Law s_dy detected zinc in Sample $820 at 28,22]0 mg/kg.

3.1,1.2OtherScreeningCdteda

Table 83-B compares the remaining consiltuents with the r_il ingestion screening criteria for

both residential and inthz_trial exposure scenarios, Cadmium and barium were the only

compounds detected at conceJltTatio_s exceeding the scrccal_ 8 le_'el values,

Cathxil_ concent_ratioz_s were detected in the CTZ_M HILL Sample il]]&3il at 4 mg/kg, which

slightly exceeds the xesidenilal soft ingestion sc_eezuz_ cntPJ'ia value of 3.9 mg/kg and the

background value of 1.4 mg/kg, The Law study detected concentrations of cadmium in Sample

SS20 at 5.4 mg/kg.

S,_h_1137449zc_P p_ _I_=_IT_AK_X 30.D0¢ 7



Barium was detected in Sample SS83B at 366 mg/kg, which is below residen0al (550 rag/kg)

and industzisl (14000 mg/kg) soil ingestion screening criteria values Nonetheless, the Law

study detected bottom concentrations at 6540 mg/kg m Sample SS20, which exceeds the

residential soil ingestion screening criteria value.

3.1.2SubsurfaceSoils

Table 83-C summarizes subsurface soil sampEng data. Cthromium and iead were detected at

concentrations exceeding groundwater protection screening level values.

Chromium concenhrations were detected in four CH2Ivi HILL samples ranging from 11.2

mg/kg to 45.6 rag/kg. The highest detection of 45,6 rag/kg in Sample SB83B (at the 4= to 6-foot

depth) exceeded the groundwater protection criteria value of 38 mg/kg and the background

value of 25 mg/kg. Oaromium concenhrafions were observed to both increase and decrease

with depth.

Lead concentrations were detected in the same foul samples as chromium ranging from 8.8 to

36.3 rag/kg. These concer_t_athins exceeil the screening level value of 1.5 mg/kg. The highest

detection of 36.3 mg/kg in Sample SB83B also exceeds the background value of 24 mg/kg. Lead

concentrations at Sample SB83B decreased from the upper borehole sample (36.3 mg/kg

between 4 mxd 6.5 feet) to the lower interval sample (26.6 mg/kg between 9 and 11 feet), while

Ie_ad concentrations at Sample SB83A were observed to increl_se from the upper _ampIe (8.8

mg/kg between 4 and 6 feet) to the lower sample (222 mg/kg between 9 and 11 feet).

3.2 Vertical and Lateral Extent

Because the Screening Site Sampling Program was designed only to show the presence or

absence of contamination, a complete characterization of ver_cal and lateral extent could not be
conducted.

Six soft samples were collected _rom conmmthated softs around the concrete ]pad near Building

949. Metals expected in the paint material were detected at conc_lt_ations well above screcmmg

Criteria ill a hi_li_'ed area south the bt d]ding and east of the cortc_te pad. The elevated

conccnt_a tion of hnor ganic chemicals is limited to the surface soil. However, the highest

detected metals concenvalloz_ was located in the southeast comer of the btdlding. The extent of

metals in sodtto the north and east of Sample SS-83.B, south of Sample 5S83C, and east of
Sample SB83B should be evaluated for site management decisions. Subsurface soils collected

from four feet and d_eper were not impacted from paint chip disposal activities. However,
contamination could be limited to the first foot,

For both sample locations, the lowest conc_tration for each of the COFCs were normally
detected at boring sample locatiox_ of 4 to 6 feet in depth. Only Iead and chromJura
concenh-ations det_ctedt in Sample SB83B at depths of 4 to 6 feet a_d 9 in 11 feeb southeast of

Budding 949, slightly exceed background and groundwater protection screening level vaines.

The other five COPCs (antimony, bazitma, beryllium, cadmium, and iroa) were mostly del_cted

in the suzface soils. Beryllinm and cadmium concentrations were detected in one boring sample

each. No%e that antimony and barium were detected below sc_eezLing cziteria levels in the
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CH2M HILL study, the mo_t recent study; iron was only detected in the CH2M HILL study and

within the background value range,

3.3 Potential Migration Pathways

The poten_d migration pathways for this site are surface rtmoff of the surface sob elevated

metals and leaching to the groundwater. The_e is not a consistently increasing trend m metal

concentration between upper mad lower soil samples, and lead concentrations are close to

background levels. Therefore, it is not evident that metid_ have siginficanfly migrated through

the soft co]u_ and ulinnately towards groundwater. There are no significant surface water
featur_ ,.*.,iddn or in the imrnediste vicinity of the site, thus surface runoff is not a major issue

for this site. The thUowing paragraphs provide a general discussion of potanha! migl:a tion

pathways thr COFCs found at Sc_g Site 83.

Mobility of basium in soil depends on cation exchange capacity and cldclum carbonate, sulfate,
and chloride content- Carbonate and. sulfate predpitate barim'a, while cldoride f_rms of barium

increase solubility and mobi_ty, Barium is strongly adsorbed by clay materlals, Barium can
fom_ sails with chloride, acetate, inirate, and hydroxide ions in soil, res,J]t_ug in an increased

water solubility and mobKtiy. The water solubility of barium compotmds generally increases

with decre0_ing pH. In aqueous solutions, barium tends to precipitate as an insnluble salt or
adsorb to suspended particulates. Sulfate and carbonate increase this tendency.

Chromium _ been reported fiem surface and subsurface soils at _cr_g Site 83 in

concead_ations greater than the screening levels. Chromium occurs in two oxidation states: +3

mad +6. The bivalent form readily combines with aqueous hydroxide to form insoinble

chroadum hydroxide and is of li_Je risk. The he2_avalent 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 hat may be bioaccumulated through aq_atLs

organisms.

Lead is present at concentrations g_ater than background, or above scr_ aiteria, in
surface oaxd subslarface soils at Sci'eenir_ Site 83. Lead is moderately soluble and can be leached

from any of thase forms of occu_e-,ce, reaching concentratinns in aqueous sointhm in both
groundwater and surface water which, would be of concern to both human and ecological

receptors. Adclitiona]ly, lead in _'_lace soils potenfia]iy may move as suspended p_rticulate
mat_ in surface waters and impact aquatic org maisnxs.

3.4 Additional Data Needs , -

The extent of patht chip distribution within the surPace sods has not been well defined.

Additional samples are needed to define the extent of metnls conta_tion for site

management dec_ns.



4.0 Interpretation of Screening Criteria Comparisons

4,1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Prdisaisary Risk Evalua_ns for _ Purpose of Reachisg a Finding of Sallabift_y to Lease (FOSL) _EPA

Region IV, 1994), A discussion of the PRE methodology is provided as Appendix A to this
document.

4.2 Screening Site 83 Risk

Carcinogenic risks and noncarcinogenic ratios for Screening Site 83 are presented in Table z_3

of the draft PRE (USAESC, 1998). Detailed chemical-specific PRE esmamtes are presented in

Appendix A of the PRE.

The careino_ili¢ Pti_, risk ratio is Bbove one-in.a.T,a illlnn ]eve] for both industlial aitd

residential scenarios, from the presence of polycyc_ aromatic hycirocarbons (PAils) and low-

level ddorlnated pestiddes in the soft samples.

The non-carcinogenic PRE ratios were above a value of 1.0 for both industrial and residential

scenarios, p rimmiIy due to metnlq lead, iron, chromium. _nd zinc, The past pant operations
may have impacted the regional soil, which indicate presence of high Ieve]s of metals in the
soils and should be further evaluated.

5.0 Summaryand Recommendations

5.1 Summary

The site has been impacted by paint chip disposal, and metals are high ti_:ticaimg potential

human health impacts ff exposures were to occur. According to Table 5-2, the PRE resulIs

indicate that the catcinogehic PRE risk ratio is above 10 _ for boLIx indttsta_e] and residential

scextarios, due to tlxe presence of PAHs and other chlorinated pest_des. Nonc_og_aic ratios
were above one due to metal&

5.2 Recommendations

Further site managemealt declalozxs should be made for the risks at the site. The exterlt of metals

dist_bution should be fttrther defined prior to corrective actions,
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Parcel 32

p

Screening Sites Sampling Program

292 450

Defense Distribution Depot Memphis,Tennessee

Parcel 32 is a 3,148-square-fuot (ft 2) parcel in the nor thwesLem portion of the Main Ir_tallation

in Operable Unit (O13)4 (shown in Figure 1). Parcel 32 is made up of Buildings 835 and 865;

open storage areas X02, X13, and X15; and the adjacent railroad l_acks.

The screerang sites in this document have been idmatiSed by the Delete Disl_ibutlon Depot

Memphis, Tennessee (DDMT) through a review of existing fl_ts, interviews v_rithfacility

personnel and knowledge of the facility's operations. Screening sites are locations at the
DDMT where there is a potential for _t eri_ to have been released to the enviro_t from

past operations. The fugowmg screening site is in Parcel 32:

• Screening Site 28 -- the Recoup &tea Building, Building 865

Sites where there is a confirmed presence of contaminants from past oper alions are addressed

in the Remedial investigation Sampling Program_ Other facilities have been addressed in the

Base Realignment and Closure (BRAC) Sampling Progsaz_- Results of these programs are

addressed in separate reports.

The purpose of the Screening Sites Sampling Program is to identify whether past activities at

each site have resulted in releases from the site that wouJd require further investigatfurL The

intent is not to fully delineate the nature and _tent of soil or groundwater contamination

attributable to past operatimxs, but to conduct technicany based screening analyses sufilc_ent to

identify the likelihood of contamination.

purpose of this letter report is to evaluate the results of the Screening Sites Sampling

Program and sampling from prevlous investigations and to t_commend No Further Action or

ftu'ther investigation at _reening sites in this parcel. The following sections present the results

of past investigailons; Sc_ Sibes SamplLng Program strategy, procedures, anti resdits; and
recon'anentiations for each site.

Surface soils, subsurface mils, surface water, and sediments were investigated as poat of the

Screening Sites Sampling Program. Surface soil samples (any sample whose lowest depth is two

feet or less) were taken both as independoat samples and as the upper interval of a soll boring

profile. Thus, surface soil samples taken as part of a soil borktg may have an "SB" designaffon

and are inihagy discussed under Subsurface Soil Sampling Procedure (Section 2.2.2.2).

However, the resuti_ from that upper interval are presented in the surface soils tables and

dlscusstot_ in Section 3,
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Screening Site 28--the Recoup Area Building,
Building 865

®

1.0 Introduction

The chart below presents the lacailon and st_t_s in forn_ation for this scceen_g site.

Parcel Building Number R]/FS'OU Site Number CERCLA" status

32 855 4 2a Screening
'RI/FS = Remedial InveslJg_orVFeasitdl_y Study

=CERCLA = Comprohermivo Erwironmontal Response, Comper_aUon, and Uabilily Act

Screening Site 28 is a hazardous materials _nd waste handling area {see Figure ]). The area,

which isused totxa_sfermaterialsfrom damaged or leakingcontainersintoundamaged

containers, began operating in 1986. The area north of Building 865 his torically has been used as
an open storage ozea.

Sc_ez ring Site 28 is situated 75 feet north of G Street and south of Butild mg 835. Building 865 is ,

cons'_racted of concrete block with a poured concrete floor that has a ch emica]-r_sistant coating.
The materials are placed in separate bays for segaegatfon; bays are bermed to contain spills
during repackaging or from leaking containers.

2.0 Study Area Investigation

2.1 Previous Investigations

No previous investigations have been performed for this site.

2.2 ScreeningSite Sampling Program

2.2.1 Sampling Strategy

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

SOILSand subsurface soils. Samples were analyzed for semivolatge organic compounds

(SVOCs), volatile oz_anic compouazds (VOCs), pestJddes, and metals. At least one sample from

each media for each site was ar_lyzed for target compounds list/target analyte list (TCL/TAL)
constituents in accordance with the Screening Sites Field Sampling Plan (CH2M HILL, 1995).

2.2.2 Sampling Procedures

Sections 2.2.2.1 and 2.2.7_2 describe the sampling procedures and laboratory analyses performed
for surface and subsurface soil. •"
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2.2,2.1 Surface Soil Sampling Procedures

With the approval of the Tennessee Department of Environment and Conservation (I'DEC) and

the U.S,Environmental ProtectionAgency (EPA),surfacesoilsamples were collected_rom five

locations (SS28A, $828B, SB28A, SB28B, and Sll28C) at this site (shown in Figure 1). The

following describes the location of the samples:

• Sample ,Cxq28A was taken one foot east of the nor theastem comer of Building 865, just 2

inches north of the drainage pipe nmnmg from the open storage area.

• Sample SS28B was taken 28 feet south of the southernmost corner of Building 866 and 17

feet west of the concrete drive extending from the south of Building 865, just northeast of a

storm drain,

Locations of surface soil samples associated with soil borings are discussed under Section

2.2.2.2.

The soil was removed from the ground using a standard stainlzss-steel hand auger. VOC

samples were immediately collected from the top six inches of soft before mixing the soft. Part

of the VOC sample was placed into a sealable plasge bag and allowed to eq.illhrate. The head

space in the plastic bag was measured for VOCs using a hand-held photoinnization detector

{laiD), and theresultswere used to determine which sample location was selected for Level 3
selected list of chemicals or TCL/TAL analyses. The soil was h'ansferred into a stalnless-steel

bowl using stainless-steel t_owels, mixed, and then placed into the eppropnate sample jars.

All sampling tools were decontaminated before being used at each sample libation according to

the procedures specified in the Genetic Quality A_urance Projeel Plan (C H21vl 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, subsurface soft samples were collected from three

locations (SB28A, SB28B, and SB28C) at this site. At each lo_llo_ samples were collected at

three depths: zero to I foot, 3 to 5 feat, and 8 to 10 feet. The following describes the location of

the samples:

• Sample SB28A Was takem six feet north of Building 865 between two concrete drives. The

sample was taken one foot east of the west concrete drive and 8 feet west of the east concrete
drive.

• SampIe SB?.gB was taken four feet south of the south side of Building 865 and three feet west

of the cort_ete drive extending from the south of Building 865.

• Sample SB28C was taken four feet south of the south side of Build/rig 865 and fl_ree feet east
of the concrete drive.

Sample3 were coIlected using a 2-1nch_;ameter, stairdess-steel push sampler. VOC soil samples

were collected dlrecdy from the continuous sampler using st_in]ess-steel spoons. P_'_ of the

VOC sample was placed into a sealable plastic hag and allowed to equilibrate. The h_ad space

in the plastic bag was measured for VOCs using a hand-held PID, and the results were used to

determine which interval within each boring was selected for Level 3 selected list of chemicals

SA_A'_f13_449),S_pp_LRCS.u.HcdREFC_C_Jp_'z_I_OC 5



or TCL/TAL analyses. The remaining soil was placed into a stainless-steel bowl, mixed, and

then txa_sferted into the appr(_pnale sample jars.

All sampling tools were decontaminated before being used at each sample location according to

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

2.2,3 Analytical Procedures

Two surface soil samples _md nine samples from the borings were sent to CI_2M HILL's

Analytical Sa rvlees in Montgomery, Aiabama for VOC, SVOC, pestidda, metal, and TCL/TAL

analyses. Samples received at the laboratory were analyzed in accordance with the procedures
outlined in the Generic Quality Assurance Praject Plan (CH2M HILL, 1995).

TDEC collected a spllt sample from the 8- to 10-foot interval of Sample SB28A. This subsurface

soil sample was sent to TDEC's laboratory for analysla of VOC.% SVOCs, pesticides, and metals.

A data quality evaluation (DQE) was performed to assess the effect of the overall analy_cal
process on the usability of the data CH2M HILL collected in 1997. The DQE established that the

detection of acetone and bis(2-ethylhexyl)phthalate can be ath'thuted to field sampling and
laboratory contamination rather than to environmental conditions at the site. Also, low

concentrations of dio_dns and thrans can be atbdbuted to backg_ua_d or instrttm_t noise and

axe not indicative of enviaonmental conditior_. With the exception of the quaIffleations listed

above, the DQE coneinded that data can be used in the project dec_lan-makin g process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sactions 3.1.1 through 3.1.4 present the resuh_ of the Screening _dtes Sampling Program for

$creeafing 5ire 28. Data axe presented by media for surface soft and subsurface soil and are

compared with appropriate screening criteria in tluee _mm_y tables: Tables 28-A, 28-B, and
28_. Data _m the 1997 CH2M HILL inves'dgetion are pres_ted along with historical data
fTom the Remedial lnvestigadans at DDMT, Final Report (Law Envi_mnental, 1990). If a value

from a sampling lccation exceeds one of the comparison ¢ariteria, that value and the comparison
critexion are shown in bold on the summary t_ble.

COPCs are those parameters that exceed both backg_und values and the screeming criteria.

Where concentwatio_s ezgceed the selected I?ackground value, a comparison is made with the

observed range of background values as reviewed and established by the BRAC Cle_mup Team

(BCT). The CO]__s for Screening Site 28 include arsenic in the surface soils and lead in the
subsurtace soils.

3.1,1 Surface Soil

Results of the surface soil analyses w_th values above detection limit* are show_ in Tables 28-A
and 2_-B.



3.1.1.1 BCT Screening Criteria

Table 28-A summarizes eonsthuents for which the BCT has selected a screening criteria. Arsenic

was detected in five surface soil t_mples but exceeded screening criteria in only two of those

samples. Sample SB28A (21.5 mflhgrams per kilogram [rag/kg]) _d Sample SS28A (21.1

mg/kg) both on]y slightly exceeded the background criteria of 20 rag/kg, All other detected
constituents were at concenbratiom below the BCT ciitefia.

Benzo(a)pyrene was found in Sample SB28C at 0,19 mg/kg (estimated), which exceeds the BCT

screening criteria of 0.088 rag/kg. The BCT selected the risk-based concentration (RBQ for

residen_I soft ingestion as the screening criteria. The background concentration of 0.96 mg/kg

was based on benz(J(a)pyrene detected in 9 of 22 background samples at concentratioRs r_mging

from 0.044 to 0.96 mg/kg. Although bepzo(a)pyrene exceeds the zesidenbafl RI_, it is within the

range of concentrations found in the background samples. The detected benzo(a)pyrene
conceWa'ations a_e similar to those him_d elsewhere at the site.

3.t.1.2 Other Screening Criteria

Table 28-B compares the remaining consfi_ent_ with the soil ingestion screening criteria for

both residential and ir_dustTtel exposure scen.atios. None of the detected values shown in this

t_ble exceeded _my of the sereenmg crio_-ia

3.1.2 SubsurfaceSoils

Table 2J_C summarizes the subauxface soil sampling data. Except for read, all detected vMues of

all other p_rameters were below the RBC groundwater protecbon criteria sc2eening levP-ls. Lead

exceeded the grmmdwater protection criteria imd background in three samples (Sample SB28A

horn 3 to 5 teet lind 8 to 10 feet, and Sample SB28C from 3 to 5 feet) and was at or above

back_,o_nd ordy in thxee other samples (Sample SB28B from 3 to 5 f_eet and 8 to 10 feet and

Sample 5B?_C _rom 8 to 10 feet). Detected values of lead above scTe(mmg levels were 24.9

mg/kg (Sample SB28A from 3 to 5 feet), 26.7 rag/kg (Somple SB28A from 8 to 10 feet), and 27.5

mg/kg (Sample SB28C from 3 to 5 feet). However, these concenb'ations are very similar to the

background conomt*allons.

3.2 Vertical and Lateral Extent

Five soil samples were collected horn Scxxnming Site _ around the Building 865. Colxsiltuent$
detected at this site are low levels of PAILs and metals. All the_ chemicals are similar in

concentration to those found elsewhere at DDMT.

Arsenic was detected in all five of the surface soil sampl_ associated with this site; however,

only two of these samples had I_vels of _s_,ic that sllghlly exceeded the BCT criteria. The three
surface soil sample locations south of Binlding 865 all bad detections below the BCT criteria,
while the two locations north _md northeast o1 Bni]dlng 865 had arsenic detections of 21.1 and

21.5 rag/kg, which slightly exceeded the BCT criteria of 20 mg/kg.

Arsenic was detected in all three borings at this site, at every depth that was sampled. However,

none of the values detected _<ceeded the groundwater protection value of 29 mg/kg, Sample

SB28A was the only sample in which all depths exceeded the background value of 17 mg/kg

but did not exceed the groundwater protec_on value. Arsenic values in Sample SB28A also

_._JWP/l_44_$_ oPARCh.LETTERREP0CtT_PA_CR17DO(: ?



slightly increased with depth. Except for the 3- to 5_foot intervalin Sample SB28C, the borings

to the south of Building 865 had detectSoz_ that were below both background and groundwater

protection values.

Lead was detected in all five surface soil locations at this site with values ranging from 28.2 to

45.8 mg/kg. None of these detected values e_ceeded the BCT criteria of 400 rag/kg, but four of

the five values exceeded the background vahies of 30 rag/kg. The lateral distributinn of these

vaIues appeared to be fairly uniform across the site.

Lead wa_ detected in all three borings at all depths sampled. The highest value in each boring
was at the surface, and lead eoncent_athins vaned with depth. All subsurface lead

concent_afion_ in all three borings exceeded the groundwater protection value of 1.5 rng/kg,

but only three conc_tra_ons shghlly exceeded the back#round value of 24 rag/kg. The highest
overall o0ncentratin_ of lead were found in S_np]e SB28A.

The low levels of metals and PAHs detected are not unique to this site. There are no other site-

specific contaminants at this site.

3.3 Potential Migration Pathways

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

COPCs found at Screening 5ire 28. There are no sigalficamt contamleamt off-site migration
concerns at this site based on the low levels of memos and PAHs detected at this site.

Lead exists at concentrations slightly greater than background, or above screerang criteria, in

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

potentially can be leached from any of tbe_e fomls of _cu_ence, reaching concen_rathir_ in

aqueous solution in both groundwater.

Arsenic exists at several sites on DDMT in surface soils at concentxations above scr ceding levels.

Az_ofc's mobiIily and toalclty aze tied to its complex geochemistzy _ its ability to readily

form soluble complexes. Arsenic may also readily be adsccb_ onto clays, oaldes, or bumic

org_Je mate-_l o_ll migrate as suspended soft in surface wateT as a sediment. Arsenic can exist

in four common oalcafion states, and these control i_ sohibffity.

3.4 Additional Data Needs

Potential risks associated with meta_ls found at low concenfratior_, including arsenic and lead,
require further comparison of the bachgmumd population with the data collected. Available

data is sufficlemt to perform this analysis, and additional data collection should not be required.

4.0 interpretationof Screening Criteria Comparisons

4.1 Methodology

The Preliminary P,Jsk Evaluatton (PRE) was performed in acco_ce with the Guidanc_ on

Preliminary Risk Evaluations for the Purpose of Reaching _zFi,ding of Suitability to Lease (FOSL) _PA
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Region W, November 22. 1994). A discussion of the PRE methodology is provided as Appendix
A to this document.

4.2 Screening Site 28 Risk

Cat_inogenls risks and noncarcinogenic ratios for Screening Site 28 are presented in Table 4_55

of the draft PRE (USAESC, 1998). Detailed chemical-specific PRE estimates are presented in

Appendix A of the PRE

The PRE risk ratios for carcinogenic chemicals were above risk levels of one in a rmllion due to

arsenic in the soils at a level of 2_.1 and 21.5 rag/kg, compared to a background level of

20 mg/kg.

Tile ncmcmcmogenic PRE ratio was less than L0 for an industrial worker scemario but was

slightly exceeded for a residential scenario due to several inorganic chemicals present at Iow
levels.

Due to the lack of site-related chemical conlzmlLnation _md concentrations of arsenic very close

to the background levels, no further evaluation is suggested for this site

5.0 Summary and Recommendations

5.1 Summary

Atseaxls and lead were found in every sample at every depth at this site at Concentrations

similar or slightly exceeding background. The highest coneentratkms were found to the nor_t

and northeast of Building 865. Arsenic concentrations exceeded BCT crite_ at two surface sod

locations north and northeast of Building 865, but none of the subsurface sod detections

exceeded the grotmdwater protection values.

Lead concentxatio_s in surface soil sample_ cud not exceed _ _tefia. Lead conce_atioz_ in
subsurface r,ampI_ exceeded the groundwater pmtectinn va]ue.s but were similar to

background values.

Ber,zo(a)pyz_ne was found m Sample $B28C at, 0.19 mg/kg (estimated), which exceeds the
screez_zlg criteria of 0.088 rag/kg. Bez_zo(a)py_ze, is found site_de at the DDMT because of

railroad operations, wig be addzessed in an upcoming risk evaluation.

5.2 Recommendations

The PRE risk ratios for both indtast_ial a_d resid_ntiM scenarios ate above 10 * because of

arsenic levels slightly above background levels. Additional evaluation for arsenic is necessary

due to elevated arsenic concentrations relative to background criteria; however, no further

action or additional dam are anticipated for this site.
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Defense Distribution Depot Memphis, Tennessee

Parcel 33 is a 12,034-square- foot (fr2) parcel in the nor thwestcrz_ portion of the Main Installation

in Operable Unit OU_4 (shown in Figure ]) Parcel 33 is made up of Butid fogr 720, 737, 753, 754,

755, 756, 765, 860, and 863; open storage areas X05, )(06, X07, X08, XI0, Xll, and X12; and the

adjacent railroad _acks.

The screening sites in this document have been identified by the Defense Dtstnbut_on Depot

Memphis, Termessee (DDMT) through a review of existing documents, interviews with facitity

personnel, and k_owledga of the factfuy's operations. Screenlug sites are locations at DDMT

where there is a potentSa] for materials to have been released to the environment from past

operations. Screening sites in Parcel 33 inc]ude the following:

• Screenialg Site 42 - Parmer Pantachforopbenol (PCP} Dip Vat Area

• Screening Site 43 - Former Underground PCP Tank Area

• Screening Site 46- Patiet Drying Area

• Screening Site 80- Fuel and Cleaners Dispensing, Building 720

• Screening Site 81 --Fuel Oil Bni]dmg 765

Sites where there is a corfh'med presence of _ntamanaats from past operailons are addressed

in the Remedial investigation Sampling Program. Other fecilities have been addressed in the

Base Realignment and Closure (BRAG') Sampling Program. Results of these programs are

addressed in separate reports.

The purpose of the Screening Sites Sampling Program is to identify whether past aedvlties at

each site have resulted in releases from the site that would require further investigation. The

intent is not to fully delineate the nature and extent of soil or groundwater conh_mluation

attributable to past operations, but to conduct techmcally based screening analyses activities

sufficient to identify the likelihood of contamluatSon

The purpose of this letter report is to evaluate the results of the Screening Sites Sampling

Program and sampling from previous investigations and to recommend No Further Action or

further investigation at screening sites in this parcel. The remainder of this report presents the

results of past luvestigat_ons; Screening Sites Sampling Program strategy, procedures, and
results; and roTorflrnertd a tions for each site.

Surface sods, stthsurface soils, surface water, and sediments were investigated as part of the

Sereer_ing Sites Sampling Program_ Surface soft samples (any sample whose lewest depth is two
feet or less) were taken both as independent sarctp]es and as the upper interval ni a soil boring

profile. Thus, surface soil samples taken as part of a soft 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 ha the surface sells tables and
discussions in Section 30

SANtWP/137449'SSSP pARCELLETTERREpORTS/PARCEL2,30(_ 1
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Screening Site 42--Former PCP Dip Vat Area

1.0 Introduction

The chart below prestmts the location and status information for this screening site.

Parcel Building Number RI/FS' OU Screonlng Site Number CERGLA=Status

33 Dip Vat Area 4 42 Screening

'RI/FS: Remedial Investigation/FeasLbil_tyStu(_y
=CERCLA:ComprehensiveEnvironmentalResponse.Compensation,and Liability Act

The vat at Screening Site 42 was used to hold pent_chlorophenol (PCP) for tzea Rng wood

pallets. The site is located near Building 737 (Figure 1) and _s 275 feet we_t of 6th Street PCP

inherently contains small amounts of dioxins as a by-product of manufacturfftg.

2.0 Study Area Investigation

2.1 Previous Investigations

During 1985, O. H. Materials (OHM) removed the PCP dip vat, associated PCP undergTound

tank (Screening Site 43), and 39 roll-off containers of PCP-conmminated soil. The tank was

removed, and soils were removed until the excavation pit was approximamly 15 feet deep, 20

feet wide, and 22 feet long.

OHM also conducted soil sampling around the vat (OHM, 1985), A lon_thnal samp]mg grid

was cox_Mzr_actedacross the dip vat area, mad samples were t_ken at 5-foot intervals up to a

depth of 35 feet. Additionally, soil borings were ins_aged around the Building 737 area•

Correspondence with facility personnel by OHM and United States Army Environmentul

[-ty_.ene Agency (USAHEA) representatives revealed that PCP liquid had been m_ed with
waste od in past years and sprayed on the gToun(_ for dust control Figure 3 of die Summary

Report On-Site Remedial Activities at the Defense Depot Memphis, Tennessee (OHM, 1986) shows six

areas suspected of receiving this mixture The areas &re located fin the area beb_veen the cluster
of railroad t:r_ch tnmkline and 6 _ Stzeet extending 450 feet to the southeast and 1(]00 feet to the

northwest, The soL1samp]c_ from each individual area were composited and analyzed, arid all
six areas showed FCP and dloxth contamination. None of the soft was removed; however,

gravel was used to cover some of the areas with ]_gher thoxfin concentration (see OHM, 1986,
Figure 18). Only the PCP underground storage tank (USI) and dip vat area were removed.

Soil associated with the dip vat and PCP UST was removed until the concentration of total
dioxlns and fiarans was below 208 parts per binio n (ppb) (OHM, ]986) Within the area of the

FCP lAST and dip vat, these depths ranged from S to 14 feet The top 3 inches of soil was

removed [Iom an area extending about 75 feet east of Bnilding 737. This area as well as the

st_rface of the former dip vat and PC]? lAST are currently covered by concrete Table B-10 and

Figure 4-26 fin the Screening Sales Field Sampling Plan (CH2M HILL, 1995) present the historical
data for the site. Pesl:icides have also been used extensively in Lhis area. The sampling locations

were selected based on the location of the dip vat and on previous sampling results,

®
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• 2.2ScreeningSite SamplingProgram

2.2.1 Sampling Strategy

Addflaonal samples were collected to ensure that sod remaining in place was within health

protective levels. Five surface soils and two biased soil borings were used to evaluate whether

potential eonmmiJ_alts exist at the site beneath the previous dip vat fecatien. Samples were

collected at depths of 10 feet, 20 feet, 30 feet, and 40 feet. Five additional surface sod samples

were collected based on field observallons, A boring depth cf 40 feet was selected because there

is evidence of dliox fos and hzrans above 200 ppb at the ] 0-foot e×¢avat]on depth. Three surface

soil samples (SS42_A.,5S42B, and SS42C) were taken in Area 6, identified by OHM (1986, Figure

3) as an area were PCP<ont-an'unated oils were land apptied. Two surface soil samples (S942D

and SS42E) were taken form the open area south of Area 6.

2.2.2 Sampling Procedures

Sections 2.2.2.1 and 2.2.2.2 describe the sampling procedures and laboratory analyses

performed for surface and subsurface soiLs,

2,2,2,1 Surface Soil Sampling Procedures

With the approval of the Tennessee Depar_nent of EnvLrorunent and Ccnservallon _TDEC) and

the U.S. Environn rental Protection Agency (EFA), surface soil sampfes were collected from five

locations (SS42A, SS42B, SS42C, SS42D, and SS42E) at this site (shown in Figure 1) The

following details the sample locatao_s:

• Sample SS42. A was taken between a railroad track fork just south of ainlding 737 and west

of 6 _ StreeL The sample was token in a gravel area east of a pine and cedar wccd storage

area, 29 feet north of the southern-most track in the fork and 17 feet south of a nearby drain.

• SampleSS42Bwastaken42feetnorthofthesouthem-mosftrachintheforkand47feet
west of 6 u' Stxeet.

• Sample $542C was taken southwest of Sampfe SS42B just 33 feet directly south of anolher

spilt in the railroad hacks.

• Sample SS42D was taken southwest of Sample SF_42C just 56 feet east o f a third split in the
railroad tracks.

• Sample SS42E was taken south of Sample SS42B, 52 feet south of the ra2road track north of

Sample $852C, 40 feet west of 6 e_Street and 42 feet north of the flagpole.

The soil was removed from the ground t_ing a standard stainless-steel hand auger. Volatile

organic coml_und (VOC) samples weie iaunediately collected from the top six inches of soil

before being mixed. Part of the VOC sample was placed into a sealable plastic bag and allowed

to equilibrate. "l_e head space in the plastic bag was measured for VOCs using a hand-held

photoionizallon detector (PID), and the results were used to determine which sample location

was selected for Level 3 contaminant of potential concern (COPC) or target compound

list/t_rget analyte hst (TCL/TAL) analyses. The soils was transferred into a stainless-steel bowl

using stainless-steel trowels, mixed, and then placed into the appropriate sample jars
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All sampling tools were decontarmnaled before being used at each sampIe localaon acc(Jrding to

the procedures specified in the Generic QualityAssurance 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 EVA, subsurface soil samples were collected from two

locations (SB42A and SB42B) at this site, Sample SB42A was taken 15 feet east of the

northeastern corner of Bdi]dmg 737 and 6 feet south from this point, Sample SB42B was taken
28 feet east of the southe_tern cotter of Building 737 and 3 leet nordi of this point.

A Gecprobe _ push sampler was used to penetrate the concrete pad to collect these sa topics. At

both I(_eatlon% samples were coilected at depths of 8 to 10 feet using a 2-inch-diameter,

stainless-steel push sampler and at depths of 18 to 20 feet, 28 to 3(] feet, and 38 to 40 feet using a

1.inch.diameter, stainless-steel push sampleL

VOC soll samples were cogected diz ecily froin the continuous sampler using stulniess_teel

spc_ns, Part of the VOC sample was placed into a sealabls plastic bag and allowed to

equilibrate. The head space in the plastic bag was measured for VOCs using a ber_d-beld PID,
and the results were used to determine which intewal within each boring was selected for

Level 3 COPC or TCL/TAL analyses. The remaining soft was placed into a stainless-steal bowl,

mixed, Imd them transferred into the appropriate sample jars.

All sampling tooIs were decontaminated before being used at each sample location according to

the procedures listed m the Genezic Quality Assurance Project Plan (CH2M HILL, 1995),

2,2,3 Analytical Procedures

Five surface and eight subsurface soil samples were sent to CI-L2M HILL's Analytical Services

in Montgome_, ALabama for PC_, dioxin, and TCL/TAL analyses, Samples received at the

Laboratory" were analyzed in accordance with the procedures outlined in the C,ener_c Quality

Assurance Project Plan (CH2M HILL, 1995).

A United States Army Corps of Engineers (COE} split sample was collected at Sample SS42B

This one surface soil sample was sent to COE's laboratory in Atlanta. Georgia for analysis of
dioalns.

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

precess oft the usability of the data. The DQE established that the detection of acetone and

bis(2-ethylhexyl )phthala te can be attributed to field sampling and laberatory contamination
rather than environment_l conditions at the site Also, low concentrations of dioxins and furans

can be attributed to background or instrument noise amd _tre not indicative of envirorartantal

conditions. With exception to the qualifications listed above, the DQE concluded that data can

be used in the project declslon-making process.
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3.0 Interpretation of Sampling Results

3.1 Presentation of Results

SactioLxs 3.1,1 through 3,1,4 present results of the Screening Si'tes Sampling Program for

Screening Site 42. Data are presented by media for surface soft and subsurface soft and

compared with appropriate screening criteria in three summary tables: Tables 42-A, 42-B, and

42_ 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, thai value and the comparison

criterion are shown in bold on the summary table.

COPCs &re those parameters that exceed both background values and the screening criteria.

Where eoncentrabons exceed the selected background value, a comparison is made with the

observed range of background values as reviewed and established by the BRAC Cleanup Team

3.1.1 Surface Soil

Results of the surface sod analyses with values above detection limits are shown in Tables 42 A

amd 4_B.

3.1,1.1 BCT Screening Criteria

Table 42-A summarizes constituents for which the BCT has selected a screening criteria.

l)ioxins are generaify detected in all urban environments at levels above health-based risE-
based concenl_atiotxs (RBC.s). TAus BCT criteria are the background levels. Dioxin results

exceeded the BCF criteria of 0.00001 milligrams per kilogram (mg/kg) in two of the five surface
soft samples. Sample SS42A had a tetr achlor odibenzo-I:'-dioxin {TCDD) eqmvalent

concentration of 0.000041 mg/kg, and S&mple $542B had a TCDD equivalent concentre tion of

&0000104 mg/k 6, which slightly exceeds the criteria of 0.00001 rag/2g (be,ckground vahzc). The
other If tree samples had TCDD equivalent concenbratthns that were slightly below the criteria.

These vadues are above risk-based criteria of 0.0000043 rail/kg. However, the less to,,dc common
dio×in and _trans isomers were detected in these sampIes at the site.

3.1.1.2 Other Screening ilr[teda

Table 4_B compares the remaining constituents with the soil ingestion screening criteria for

both residential and industrbd exposure scetfafios. None of the constituent concentrations

exceeded the background or screening criteria, The individual constituents of the dioxhl &nd

hiran nxLxtur es were listed in these tables te show that commonly occurring dioxins and hirans

are the less to:de compounds. These inchvidual constituents were not compared with RBC

values because the}' were already compared with the Ltha[ equivalency facLor coztceniTation
(TCDD equivalent) in Table 42-A. The observed dioxin concentrattor_ are similar to those

found in the background.

3.1.2 Subsurface Soils

Table 4_C summarizes subsurface soft sampling data. PCP and dio xins were found in samples
from Sample SB42A, Samples from SB42A at the _ to 10 foot depth had a ?CP concentration of
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470 mg/kg (estiraated), which exceeds the groundwater protection stm_dard, mad a TCDD

equivalent of 0.0056 mg/kg, which exceeds the background value. Subsurface sods, however, at

these depths are not an exposure concern, ]'he dinxm is also not elevated in the underlying

sample. Dic.xir t_ are not very mobile in the environment Thus, migration to groundwater is not

likely, particularly since the highest residual softs have been removed f_om the site,

3.2 Vertical and Lateral Extent

Remedial actions at the site has bee_ ef lecture m removing the surface contamination, as the

detected surface soil concentrations are similar to the background levels. One location within

the known source area has PCP and dioxins/hirans in deep subsurface soils, However,

concentxato_s of PC'P and dioxins found at the 8- to 10-foot depth in Sample Sg42A decreased

with depth. Concentxations at the 40-foot depth were below detectlor_ ILmi_ for PCP and below

the background value for TCDD equivalent. Thus migration to groundwater, exceeding 60 feet

at this location, has not bee_ observed. Results for samples from Sample SB42B were below the

screening criteria.

3.3 Potential Migration Pathways

The following paragraphs provide a general discu_ sthn of potential migration pathways for

several constilucnts hittnd at 5cr eeaxthg Site 42.Dioxins are widespread in environmental media

originating primarilyfrom atmospheric deposiUons that result from waste

mclnerafion/buming activities. In general, di(_xins in such emission are dominated by octz-
CCD. Fur thermore, ff a source-related contribution exists, a series of dioxins, such as 2,3,7,8-

TCDD and other lower chlorinated congeners, are expected in the samples. Most of the

background detections were oct,- and hepta-isomers L,xdJca ting the observed eoncenb-ations

could be from atmospheric deposition rather than from a localized source contribution. There
were no detects of 2.3,7,8-TCDD in any of the 76 background samples tested (22 sediment. 14

surface water, 20 deep soil. and 20 shallow soil samples}.

For Screening Site 42, most of the dloxth detections were the hspta- and oct-isomers although

there were a few hexa-, penta-, and teta-a detections. Co_xcentrations exceed background values

indicating that these consfit_enls may be source related.

Dioxins strongly sorb to sods and do not readily leach, to groLmdwaler. The soil organic
carbon/water pactifton coefficient (Kc_) of 4,57(3,000 liters per kilogram (L/kg) for 2,5_7,8-

TCDD results in an estiw_ted migration rate approalmately 45,000 times slower than the water

migration rate. (This is an esKmated retardation based on the assump tion.s for soil
characteristics used in the EPA Soil Screening Guidance [1996]). The ret_rdatthn of PCP is

dependent on the soil or water pH. The Koc for neutral PCP is 53,000 L/kg, which would resu/t

in a retardation factor of approximately 500. Based on the depth to groundwater and the slow

migration potential, these constituents are not likely to pose a problem for cross-media
con_a/aillla_.on.

3.4 Additional Data Needs

There are no additional data needs for Screening Site 42.
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4.0 Interpretation of Screening Criteria Comparisons
f.

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidanc_ on

Preliminary Risk Evaluations for the purpose of Reaching a Finding of Suitability to lease (FOSL)

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

4.2 Screening Site 42 Risk

Carcinogenic and nonearcinogenic risks for Screening Site 42 are presented in Table 4-57 of the

draft PRE (USAESC, 1998). Detailed chemical-specific estimates are presented in Appendix A of
the PRE.

The carcinogenic PRE risk ratio was above a risk level of one in a million for both industrial and

resident:al scenarios, primarily from dieldrin in soft. However, the dieldrin concentrations are

below the background-based criteria.

Nc noncarcinogenic chemicals were detected in the surface soil samples.

5.0 Summary and Recommendations

5.1 Summary

FCP and dioxins were found in subsurface samples from Samples SB42A and SB42B.

Concentrations exceeded screening criteria at the 8- to 10-foot depth and concentTations

decreased with depth. C(3ncen_ations at the 38- to 40-fuot depth were below screening criteria.

Human health risk at this site is primarily due to dieldrin in surface soil at concentrations

below background levels. Dieldrin wgI be addressed as part of an u pconaln _, sitewide risk
evaluation.

5.2 Recommendations

No further evaluation is proposed for Screening Site 42.
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Screening Site 43 Former Underground PCP Tank Area

1.0 Introduction

The chart below presents the location and status thforrnabon for this screening site,

pamal Building Number RI/FS _ og Screening Site Number CERCLA _ Status

33 PCP UST Area 4 43 Screening

®

_RI/FS; Remedial Investiga lion/Feasibility Study

ICEI_C L_ Com]3tohon_ive Environmental Response, Compen_tion, _d liability Act

Screening Site 43 is located near the center cf the Mare L_statiation south el Building 737

(shown in Figure 2). Screening Site 43 contained a UST that stored PCP. PCP, formerly used for

treating pallets at the facility, was mixed with waste o!I and applied to the ground surface for

dust control purposes.

2.0 Study Area Investigation

2.1 Previous Investigations

D_ring 1985, OHM conducted the tank removal and soft sampling around the excavated tank;

these acfivibes are detailed in gum mary Report, Onsibe Remedial Actialti¢5 at t/_e Defense Depot

Memphis (OHM, 1986) The sh-actural integrity of the tank was determined 0o be sound.

However, leaking was discovered at six joints between the primp house and my&, and between

the pump house and dipping vat. The tank was removed, and softs were removed until the
excavation pit was approximately 15 feet deep, 20 feet wide, and 22 feet long.

Thus subsurface soils with total dioxin and 6aran concenh'abons exceeding 200 ppb associated

with the tank have been Rp]aced with clean softs (OHM, 1986). Samples that ¢ontmned more

than 200 ppb total dioxins and furans were packed in roll_ff containment vessels; thirty-nine
mti_ f[ vessels were stored in the vicualty of fozTaer Bdi]dmg 737 and covered _th tarp_ for

weather protection. The rog-offs were subsequendy removed from the facility. The e×cavat_on
was then filled with 650 cubic feet of native sod and 489 tons of crushed stone (see Table B-]0

and Figure _27 in the Screening Sills Field Sampling plan, CH2M HILL, 1995). Pesticides have

been used extensively in th_s _rea.

Correspondence _,_th fac_ty personnel oy OHM and USA]-_A represenmbves revealed that

PCP liquid had been mixed with waste oil in past years and sprayed on the grounds for dust

eonttdi. Figure 3 o_ the Sumn_ry Report On*Site [_¢n_dlal Ac_t_s at the Defen_ Depot Memphis,

Tennes_¢ (OHM, 1986) shows six azeas $usp_ted of receiving this mlxt_e. The areas are
located in the area between the cluster of railroad txack trunldine and 6 _ Stzeet extending 450

feet lo the southeast and 1,000 feet to the northwest

The samples conected subsequent to the remedial action represent current s_te conditions. A

biased sampling approach was selected for the site. Sam pLLnglocations were selected based on
the _otmer m_k location and areas where dioxin and thran contarmnaBon was detected as

d_cdb_d above. ®
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• 2.2ScreeningSiteSamplingProgram

2.2.t SamplingStrategy

Five surface soil smmples were collected from Screening Site 43 within the areas that OHM

(]986) determined were subject to land application of fluids containing PCPs. Two biased soil

borings weie used to evaluate whether potential contaminants exist at the site beneath the

previous dip vat locatinn. Samples were collected at depth_ of 10 feet, 20 feet, 30 feet, and 40

feet. A bering depth of 40 feet was selected because there is evidence of dloxins and furans

above 200 ppb at the ] O-foot exfavaUon depth.

2.2.2 Sampling Procedures
Sections 2.2 Z1 and 2.2.2.2 describe the s_mpling procedures and laboratery analyses

performed for suMace and subsurface soils

2.2.2.1 Surface Sag Sampling Procedures

With the approval of the TDEC and EPA, surface soil samples were collected from five

locations (SS43A, SSa3B, SS43C, SSa3D. and SS43E) at this slte (shown in Figure 2). The

following details the sample locations:

• SampIe SS43A was _ken between the railroad h'aek5 fork directly west of Building 630, 45
feet northwest of the northwestern end of a box car located within the fork, 30 feet

southwest from the top of the fork and 21 feet northeast from the bottom of the fork.

• Sample $543B was taken 267 feet west of the northwest corner of Building 737 and 27 feet

northeast from the railroad tracks directly west of Building 630. The sample was token 45
feet northwest of the northwestern end of a box car located within the fork, 30 feet

southwest from the top of the fork and 21 feet northeast from the bottom of the fork.

• Sur face son sample SS43C was taken 18 feet west of the southwest corner of Building 736

and 15 feet north of the tel/road tracks located south of Building 736.

• Sample SY_43D was taken southeast of Building 737 in a gravel area between two east-west

aligned railroad tracks. The sample was taken 69 feet south from the top railroad hack and
150 feet north from the bottom raikoad track.

• Sample SC:,z!3E was taken in a gravel area 60 feet west of 6* Street, west of the southwest side

of BuiIding 630, and 24 feet north of the railroad track located southwest of Building 630

and southeast of Building 737.

The soil was removed from the ground using a standard stainless-steel hand auger• VOC

samples were inm_ediately collected from the top six inches of sell before being rmxed. Part of

the VOC sample was placed into a sealable plastic bag and allowed to equilibrate. The head

space in the plastic bag was measured for VOCS using a hand-held PID, and the results were

used to determthe which sample locallon was selected for Level 3 COPC or TCL/TAL analyses.

Stainless-steel twowels were used to transfer the sell into a s ta.Lrfless-steel bewI for mixing The

soil was then placed into the appropriate sample jars. An samphng tools were decontaminated

before being used at each sample location accondlng to the procedures in the Generic Quality

Assa_rance Pro]vet Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at DDMT.
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2.2.2.2 Subsurface Soil Sampling Procedures

With the approval of the TOEC trod EPA, subsurface soft samples were coUected from two

locations (SB43A and SB43B) at this site. Sample SB43A was taken 10 feet south and 3 feet east

ol the southeastern corner o[ the extended southwest part of Binlding 737. Sample SB43B was

taken 30 feet south of the extended southwest part of Building 737.

The Geoprobe ®was used to peneixate the concrete to collect these samples, Samples were

collected at depths cf 8 to 10 feet using a 2-inch-diameter, stainless-steel push sampler; samples

were also colIeeted at an interval of 18 to 20 feet, 28 to 30 feet, and 38 to 40 feet u_ing a 1-1rich-

diameter, stathless-steei push sampler, VOC soft samples were collected directly from the

continuous sampler uzing stainless steel spoons. Part of the VOC sample was placed into a

sealable plastic bag and allowed to equilibrate. The head space in the plastic bag was measured

for VOCs using a band held PID, and the results were used to determine which interval within

each boring was selected for Level 3 COPC or TCL/TAL analyses. The remaining sail was

placed into a stainless-steel bowl, mixed, and then transferred into the appropriate sample jars

All sampling tools were decontaminated before being uzed at each sample location according to

the procedures speculled in the Generic Qualthj Assurance Prelect Plan (CH2M HILL, 1995).

2.2,3Analytical Procedures

Five surface and eight subsurface soil samples were sent to CH2M HILL's Analytical Services

in Montgomery, Alabama for PCP, dioxin, and TCL/TAL ar_alyses Samples received at the

laboratory were analyzed in accordance with the procedures outlined in the Generic Quality

Assurance Prafect Plan (CH2M I_ILL, 1995).

COE split samples were collected from Sample SS43C and from the 8- to 10-foot interval of

Sample SB43A. One surface soil and one subsurface soil sample were sent to COE's labaratory

in Allant_. Georgia for analysis of PCP, dinxilt, and TCL/TAL parameters.

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

process on the usability of the dat_. The DQE _tablished that the detection of acetone and

bis (2-e thyLbaxyl)phthef ate can be attrthuted to field samphng and laboratory contamination
rather than environmental conditions at the site. Also, low concen_atinns of dioxbss and fuxans

can be attributed to background or mstnunent noise and are not incLcative of eawixonmentaI

conditions. With exception to the qualification5 listed above, the DQE concluded that da_ can

be used in the project deciaion-makmg process.

3.0 Interpretation of Sampling Results

3.1 Presentationof Results

Sactior6 3 1 1 through 3.1.4 present results of the Screening Site5 Sampling Program for

Screenhag Site 43 Data are preselxted by media for suyface soL[ and subsurface soil a_d

compared with appropriate screening crltefi_ in three _ tables: Tables 4_A, 43-B, and
43 C. Data from the 1997 CH2M HILL investigation are presented along with histoincal data

from the Remedial Investigation5 at DDMT. Fiaal Report (Law Environmental, 1990). If a value

from a sampling location exceeds one of the comparison criteria, that value and the comparison

criterion axe shown in bold on the summary table.
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COPCs are those parameters that exceed both background values and the screening criteria.

Where concentrations exceed the selected background value, • eompa_,iso n is made with the

observed range of background values as reviewed and estabftshed by the BCT

3.1.1 Surface S0il

Results of the surface soft a nalyses with values above detection limds are shown in Tables 43-A
and 43-B.

3.1.1.1 BCT Screening Cdferla

Table 43-A sumra_fizes consbtuents for which the BCT has selected a screening criteria

Arsenic and dioxins (TCDD equivalent) were detected at concentrabons exceeding the BCT
C_teHa.

Arsenic was hiund in Sample SS43C at 28 mg/kg, which exceeds the BCT value of 20 based on

background results. Arsenic was found in aLl 2.2 background samples, ranging in concentration
Prom 4.2 to 27.7 mg/kg. These resalts thdisa bethat arsenlc concentrations at Sample ._43C are
simliar to the upper lirmt of the background range of values.

Dioxir_ (TCDD eqtltvalent) were found in Sample SS43B at 0.000083 mg/kg and in Sample

SS43C at 0.010009 mg/kg and 0000013 mg/kg (duplicate analysis). Only the duplicate analysis

eoncenla-ation_ exceeds the BCT value of 0 00001 mg/kg This lilusla'a te,s the variability in dioxin
concentration results.

3,1.1.2 Other Screening Criteria

Table 43-B compares the remaining constituents with the soil ingestlon screening criteria for

both r_idential and industrial exposure scenarios. Dioxin results exceed the background value

for 1,23A,6,7,8-heptaclilom dibenzc- pKlioxth for four of five samples. The highest result for the

five surface samples was 0.020 mg/kg ha Sample $543B; the background value is

0.00039rag/kg. Similar results were found for ecmchloro dibenzc-p- fur an. These isomers were

included in the TCDD equivalent concentrations in Table 42A, which indicated only a slight

exeeedertce of background at this sampling location.

3,1.2 Subsurface Soils

Table d3-C sumnaa rizes subsurface soil sampling data. TCDD exceeded background in San:tple

SB43B (the 38- to 4_foot depth) at 0.000019323 rag/kg; however, this detection is anomalous

since background concenh'ations were not exceeded th the overlying samples from the same
boreho]e.

3.2 Vertical and Lateral Extent

The post remedial sampling conducted indicated that two surface soil samples (SS43B and

SS43C) had TCDD equivalent levels sftghdy above background levels. One of the samples had a

duplicate analysis above background (BCT Criteria) level only in the duplicate sample, but not

in the original analysis. The subsurface soils at this site do not have dioxins or any other

consti_enis above background levels. Based on the data collected so far, it appears that dioxir ts

and fur arts are pr_ent at eoncenh'atiorts slightly exceeding background in surface soft.
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However, concentzations sporadically exceed background in subsurface soils, although there ts

not a consistent ver deal dastribudon consistent with leaching from an overlying source.

3.3 Potential Migration Pathways

The following paragraphs provide a general discussion of potential ndgratxon pathways for

several co_fituents found at Screening Site 43.

Dioxins are widespread in environmental media originating primarilyfrom atmospheric

depositions that result from waste inclner ation/bunaing activities. In general, diexins in such

emission are detains led by C_I_]CD. Furthermore, if a source-related contnbuhon exist, a

series of dioxins, such as 2,3,7,8 TCDD and other lower chlorinated congeners, are expected in

the samples. Most of the background detectaons were oct,- and hepta-isomers indicating the
observed concentrations could be from almespheti¢ deposihon rather than from a localized

source contrdiuiron. There were no detects of 2,3,7,8-TCDD in any of the 76 background

samples tested (22 sethnlent, 14 surface water, 20 deep soft, and 20 shallow soil samples).

For Screening Site 43, most of the dioxm detections were the hep_a- and oct_-iso mers although

there were a few he×a-, penta-, and tetra- detections. Concentrations exceed backg_olmd values

indicating that these eormtfiuents may be source related,

Oioxms stzongly sorb to soils and do not readily leach to groundwater. The soil organic

carbon/water partition coefficient (Koc) of 4_7ti,000 L/kg for 2.3.7,8-TCDD results in an

estimated migration rate approximately 45,000 times slower than the water migration rate.

(This is an estimated retardation based on the assumpfion_ f(Jr sell characteristics used in the

EPA Sod Screening Guidance [1996]). The retardalaon of PCP =s dependent on the sod or water

pH. The Koc for neutral PCP is 53,C(}0 L/kg. which would result in a retardation factor of

approximately 500. Based on the depth to grotmdlwater and the slow migratxon potential, these

constituents are not likely to pose a problem for cToss-media contamirmiron. Dioxins were not

detected above background concentrations in the subsurface samples at Screening Site 43.

3.4 Additional Data Needs

There are no additional dam needs for this site.

4.0 Interpretation of ScreeningCriteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Pretiminary Risk Ermluations for tlne Purpose of Reaching a Finding of Suitability to Lease (FOSL)

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

®
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4.2 Screening Site 43 Risk

Carcinogenic and noncarcinogeni¢ rLsks for Screening Site 43 a re pl_eSeTited in Table 4-58 of the
draft PRE (USAESC, 1998), and detailed chemical-specific estimates are presented in Appendix

A cf the PRE.

The carcinogenic PRE rLsk ratio was well below a ri_k level (3f one in a n_illion for both

indust]ial and residential receptors at th_ site, The noncarcmogenic ratio was below a value of

1.0 for both industrial and residential receptors at _ site.

5.0 Summary and Recommendations

5.1 Summary

Dioxins were found in surface soil samples for Screening Sire 43 at concentrations exceeding

background values. Dioxm concentrations exceeded background in isolated subsurface soft

samples, but did not presen_ a consistent vet tica] dis ti'ibution inthcatave of downward _ranspor t
h-ore a sar face source.

Human health risks were weir below a rlsk level of o_e ill a million for both industrial and

residential receptors at this site, The noncarcinogez_Jc ratio was below a value of 1.0 for both
induLsbia] and reMdential receptors at this sffe,

5.2 Recommendations

No fUlther evaluation is proposed for E_r _ning Site 43,
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Screening Site 46--Pallet Drying Area

1.g Introduction

The chart 'ce]ow presents the h>cation and stat_s th formation for this scree_g site.

ParoBI Building Number RI,'FS' OU Screening Site Number CERCLA' Status

33 PalletDrying Area 4 46 Screening

®

_RI/FS: Rer_d_al Inves tigation/Feasibilit y Study

'CERCtJ_ Comprehensive En_qronmentel Response, CompenE._tiort and Liability Act

Screadng Site 46 is located near the center of the Maln Installaggon, 115 feet south of Bthldmg

720 and 125 feet west of 6th Street (Figure 3). This site was used to dry pallets after the PCP-

treating operation that occurred at Screening Sites 42 and 43.

2.0 Study Area Investigation

2.1 Previous Investigations

Results of a soft boring (STB4), located 75 feet west of Scr eeaxmll Site 46, revealed that soils at

this screening site are contacted with 2-butanone. Table B-11 and Pigt_e 4-26 in the

Screening Sites F_eld Sampling Plan (CH2M FULL, 1995) present the historical data for the site.

The soft samp]ing locations were selected based on the knowledge of the pallet _ying area and
the previous soft borLng sampling results. The samples were ¢oH_isd from w_thm the paget
_g area,

2.2 Screening Site Sampling Program

2.2.1 Sampling Strategy

Five surface soil sarnple_ were collected from the area soils. Two biased soil borings were used

to evaluate whether potential contaminants exist at the site, Samples were collected at five

depths (approximate): zero to 12 inches, 10 feet, 20 feet, 30 feet, and 40 feet_ Five additional

surface soil samples were also collected. A boring depth of 40 feet was selected because there is

knowledge of corttammatiort at 15 feet arou_xd the PCP area.

2.2.2 Sampling Procedures

2.2,2.1 Surface Soil Sampling Procedures

With the approval of the TDllC and EPA, suxface soil samples were collected from five

locations (SS46A, SS46B, $546C, SS46D, and SS46 fi) at this site {shown in Figure 3). Parts of this

area were visibly stained on the surface. The following details the sample legations:

®
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• Sample SS46A was taken between the railroad fork northwest of Building 72[) and 629. The

samp[e was taken 21 feet southwest from the top of the railroad and 21 feet northeast from
the bottom of the railroad,

• Sample SS46B was t_ken between the railroad fork dlaecfly west of the ntid west comer of

Building 629 The sample was taken at the point of the railroad fork that measured 111 feet,

5 feet south from the top and 96 feet north from the bottom.

• SampleSS46CwastakeneastofSampleSS46B, whichwas87feetsouthwestfromthc

southwestern end of the guard house and 33 feet southeast from the railroad track switch in
that area,

• Sample SS46D was taken 132 feet west of 6th Stxeet. west of the northwestern side of

Building 630, and 30 feet south of the railroad backs located northwest of Building 630,

* Sample SS46E was taken 460 feet west of 6th Street, mid 10 feet south cf the raihoad t_acks

located northwest of Building 630

The soil was rem(_ved from the ground using a standard s_trfless-steel hand auger, VOC

samples were immed_abely collected from the top six inches ol soil before being mixed, Part of

the VOC sample was placed into a sealable plastic bag and allowed to equilibrate The head

space in the plastic bag was measured for VOCs using a hand-held PID, and the results were

used to determine which sample Iocallon was selected for Level 3 COPC or TCL/TAL analyses.

The soil was h'ansferred into a stalnless-stee] bowl using stainless-steel h-owe[s, mixed, and

then placed into the appropriate sample iars

2.2.2.2 Subsurface Soil Sampling procedures

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

locailorLs JSB46A and SB46BJ at this site. Sample SB46A was take_t 110 feet east of the southwest

corner of an unnumbered building southwest of Building 720 and 75 feet north of the railroad

t_ack.sjust south of this point. Sampte SB_B was taken 5 feet east of the southwest corner of the
same unnumbered building and 55 feet north of the railroad tracks just south of this point.

Samples were colfected at a depth of 8 to 10 feet using a 2-inch-diameter, stainless-steel push

samp]er, and samples were co[reded at intervals of 18 to 20 feet_ 28 to 30 feet, and 38 to 40 feet
using a 1-inchMiameter, stainless-steel push sampler. VOC soft samples were collected directly

from the coalanuotts sampler using stainless-steel spoons. Part of the VOC sample was placed

into a scalable plastic bag and allowed to equilibrate, The head space in the plastic bag was

measured for VOC_ using a hand held PID, and the results were used to determine which
inte_al within each boring was selected for Level 3 COPC or TCL/TAL analyses. The

rezz_r_ng soil was placed into a stain]cs_-steel bowl, mixed, and then t_ansferred into the

appropriate sample jars.

All samplm S tools were decontan_.inatcd before SaLqg used at each sample location aCCording to
the procedures specified in the Gemr@ Quality Assurance Project Plan (CH2M HILL, 1998) for the

RI/FS currently being conducted at DDMT.

2.2.3 Analytical Procedures

Five surface and eight subsurface so_l samples were sent to CH2M HILL s Analytical Sarv ces

in Montgomery, Alabama for VOC, PCP, dioaln, and TCL/TAL analyses. Samples received at
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the laboratory were analyzed in accordance with pr_zedures outlined in the Generic Qualiiy

Assurance Project Plan (CH2M FULL, 1995),

A data quality evaluation (DQE) was performed to assess the effect of [he overall analytmal

process on the usability of the dam. The DQE established that the detection of acetone and

his (2-e[hy[hexyl)p hthalate can be atlxibuted to field sampling and laboratory contamination

rather than envlrorunental condibons at the site, Also, low concentrations of dioxu_ and th r a_s

can be attributed to background or inslrament noise and are not indicative of environmenlal

conditions. With exception to the qualifications listed above, the DQE concluded that dala can

be used in [he project decmion-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sections 3.1.1 through 3.1.4 present resuba of the Scpeening Sites Sampling Program for

Scre_n[hg Site 46, Data are presented by media for surface soft and subsurface soil and

compared with appropriate screening criteria in three summary tables: Tables 46-A, 46-B, and

45uC. Dat_ from the 1997 CH2M HILL investigation a_e presented along with historical data
from [he Remedial In_stigahons at DDMT, Fill Reparl (Law Environmental 1990). If a value
frozn a sampling location exceed5 one of [he compari.c, on criteria, that value and [he comparison

criterion are shown in bold on the summary bible

COPCs are [hose parameters t/tat exceed both baekgrotzz_d values and the screen_._g criteria.
Where concent:ations exceed the selec_d background value, a comparison is made with the

observed r_ge of background values as reviewed and established by the BCT

3.1.1 SurfaceSoil

Results of the surface soil analyses with values above detection limits are shown in Tables 4_A
and 46-B.

3,1,1.1 BCT Screening Criteria

Table 46-A su_unanzes constituent5 for which the BCT has selected screening criteria. Dioxins

(TCDD equ/valent) were found in the five sur face soil samples at corlcentratlons from 0.000016

to 0.000046 mg/kg, which slightly exceeds the 6CT selected screening criteria of 0.000011

rag/ks (background value).

Arsemc was found in Sample SS46E at 25 mg/kg, wluch slightly exceeds the BCT selected

background value of 2(3mg/kg. Arsenic was found in a11 22 background samples ranging in

concentration from 4,2 to 27,7 rag/kg. These results indicate that the arsenic concentrations

found in SS46E is within the background range.

3.1.1.2 Other Screening Criteria

Table 46-B compares remaining constituents with background values and with the soft

ingestion screening criteria for bath residential and industrial exposure scenarios, Dioxir_ were
found at concenlrations exceeding background values. Note that there are no residential RBCs

for soft ingestion for dioxfin in surface soil.
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Alpha<hlordane and gamma-cMordane were found in Sample S_6E at 3.4 rag/kg and 3.3

mg/kg, respectively, which exceeds the residential RBC for s_il ingestion of 0.49 mg/kg. Also,
dichlorodiphenylWlchloroethane (DDT) was founcl in gamp*le SS46E at 3.1 mg/kg, which

exceeds the residential RBC for soil ingestion of 1.9 mg/kg,

3.1.2 Subsurface Soils

Table 46X: summarizes subsurface soil sampling data. Dioxins were found at concentrations

mostly below background. Dioxin (TCDD equivalent) was found in Sample SB46A (at 38 to 40

feet) at 0000020 rag/kg and in Sample SB46A (at 8 to 10 feet) at 00000062 rag/kg, which

slightly exceed the background value of 0.000006 mg/kg. Dioxias are very immobile, and these

measured values are similar _ the backg_zo, rod. Due to the low detection capabilities, all the

analyses indicate detections because chlorinated compounds such as dioxins tend to adsorb to
most surfaces. Ttius, the detected concentrations could be analy_ca[ artifacts.

3.2 Vertical and Lateral Extent

Low level dioxths were detected in most of the samples analyzed. However concentTalions are

sthfilar to those detected in background samples. Other than dioxins, no other site-related (e.g.

FCPs) constituents were detected in the subsurface snils.g.3 Potential Magrafion Pathways

The fogowuig paxag_aphs provide a general discussion of potential migration pathways for

several cormtituents found at Screening Site 46.

Alpha- and gagmla<hiordane was detected in surface sods at the DDMT. This pesticide has a
high afthlJty for soils and is orgy marginally soluble in water Sorp _hin to sod particles and
transport via surtace water or wind is its primary poteni_J migration mode. Alpha- and

gamma_lordane potentially would be avaflabte to aquatic orga_sms ff it exited as
suspended sediment in turbid surface water or as a sediment in an area with bottom feeders,

The pesticide would also bioaecumtflate in that environment. However, since alpha- and

gamma-chlordane were not detected L_ either of these media dung sampling activities at the
DDMT, this is not believed to be an ongoing eontam_ant release mecJ'_._sm at the site.

Arsenic exists at several sites at the DDM'f in s_r face soils at concent_ailons above screening

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

readily form soluble complexes. Arsen_ may also readily be adsorbed onto clays, oxides, or
hurtle organic material and migrate as suspended soil in surface water or as a sediment.
Arsenic can extst in fou_ common oxidation states, and thee control its solubility. It readily

trzu_sports through aquatic envirormtenLs as a c_ssolved salt or as a complex with an organic

compound.

3.4 Additional Data Needs

There are no additional data needs for this site.



4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The Prehralnary Risk Evaluation (PRE) wa_ performed in accordance with the Guidance on

Preflminary Risk Evaluations for the Purpose of Reaching a Finding of Suilability to Lease (FOSL)

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

4.2 Screening Site 46 Risk

Carcinogenic and noncarcinogenic risks for Screening Site 46 are presented in Table 4-59 of the

draft PRE (USAESC, 1998), and detailed chemJcal-specibc estimates are presented in Appendax .
A of the PRE.

The carcinogenic PRE risk ratios were above a risk ]evel of one in a n 6Jlion for indus_ral and

residential receptor scenarios from arsenic, chlordane, az_d did-JorodipbenylthehkJroethene
(DDE)/DDT in s_r face soil,

The noncarcinogenic PRE ratio values were well below a value of 1.0 for both industrial worker

and residential receptor pathways.

The detected chlonnated pealleides, which are present at low levels, are not related to site

operations, but could be from historical site applications.

5.0 Summary and Recommendations

5.1 Summary

Dioxin_ exist in surface soils across this exea _J_d in subsurface soils at depths up to 40 feet at
concentrations exceeding background levels. However, the main risks to human health from

this site is from pesticides artd arse_c in surface sod These constituents are not due to site

operations; rather, they axe due to sitewide operations at DDMT and wliJ be addressed in an
upco_'_ng risk evaluabon.

5.2 Recommendations

Further risk evaluation is recommended for constituents at this to evaluate risks from pe.slicides
and arsenic. It is aailcip_ted that other than the sitewide risk evalual_on, no further action will

be necessary for this site.
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O ScreeningSite 80--Fuel and Cleaner Dispensing, Building 72

1.0 Introduction

The chart below presents the location and status reformation for this screening site.

Parcel Building Number Rt/FS _ OU Screen!rig Site Number CERCLA ] Status

33 720 4 80 Screening

'RI/FS: Remedial Investigation]Feasibility Study

=CERGLA: Complohe_sivo Env_ronmEtnlal Response, Gompens_-tion, and LiabiliPj Act

Scree_g Site 80 is lc_ated approximately 2,000 feet east of the western boundary and 700 feel

south of the northern boundary of the Main Installation (Figure 4). Bdilding 720 contains one

12,000-gallon abovegrotmd diesel fuel storage ta_; this Lank is scheduled for replacement,

Cleaners also are stored and dispensed in Binldmg 720.

2.0 Study Area Investigation

2.1 Previous Investigations

Aocording to the Relt_dis I fttlTesligal_oll5 at DD_IT, Filial Report (Law Envlr Ol tla'tental, 1990), one

surface soft smnple (_29) taken adjacent to Braiding 720 indicated the presence of VOCs,

polycyclic aromatic hydrocarbons (PAHs), DDT, and metals. Table B-12 and Figure 4-26 in the

g¢_:ning Sties Field Sampling PLqn (CH2M H]TL,L, 1995) present the h_stofical dam for dre site.

Sample locafio_ were selected based on the location of the storage tank and the IoedJng and
tL,_loa_qg area around the railroad tracks that enter the building on the south side. Because tile
tank is above ground and surface spills am probable, boring depths of 20 feet were selected

2.2 Screening Site Sampling Program

2.2,1 Sampling Strategy

Three surface soil and two soil boring locations were used to evaluate whether potential

contaminants e×_t at the site Samples were collected at the surface (zero to 12 inches) anti at 5-

foot, 10-tc_t, and 20-thot depth_ (approximate) Because the tank is above ground and s_tr face

spills are probable, boring depths of 20 feet were selected. Three additional surface soil samples
were collected.

2.2.2 Sampling Procedures
Sact_ons 2,2.2.1 and 2,2,2.2 describe the s_mpling procedures and laboratory analyses

performed for surlace and subsurface sods.

2.2.2.1 Surface Soil Sampling Procedures

With the approval of the TDEC and EPA, surface soil samples were collected from three
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focatior_ (SS80A. SS80B, and SS80C) at this site (shown in Figure 4) The following detezls the

sample locations:

• Sample SP_80A was taken 4 feet west and 1 feet seuth from the nor thwest corner of Bulldfog
720.

• Sample SSSOB was taken 6 feet south and 5 feet west from the southwest comer of Building
720.

• Sample S£80C was taken 8 feet east and 9 feet north from the northwest corner of Building
720.

The soil was removed from the ground using a standard staLrdess-steel hand auger. VOC

samples were immediately collected from the top six inches before being mixed. Part of the

VOC sample was placed into a sealabfe plast[c beg and alIowed to equilibrate. The head space
in the plastic bag was measured for VOCs using a hand-held PID, and the results were used to

determine which interval within each boring might be.selected for Level 3 analyses. The soil

was t_ansferred to a stainless-steel bow] us fog staLrfless-steel bowels, mixed, and then placed
into the appropriate sample jar.

At[ smmpllng |oois were decontaminated before use at each sample location according to the
procedures specified in the Gener_ Qualfhj Assu nTnce profect Ph_n (CH2M HILL, 1995).

2.2.2.2 Subsurface Soil Sampling Procedures

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

locations (SBSOA anti t[BSOB) at this site Sampfe SBSOA was taken 5 feet west of the northwest

comer of Building 720 mad 2 feet _orth of the nearby railroad tracks. Sample SBSOB was taken

15 feet west of the southwest comer of Bttlldfog 720 and 5 feet sou th of the nearby railroad
Iracks.

At both Iocahons, samples were collected at three depths: zere to I foot, 3 to 5 feet, and 8 to 10

feet Samples were collected u_thg a 2-inch-_:ilame tet, stainless-steel push sampler. Samples

were also co,coted at an interval of 18 to 20 feet using a 1-inch-diameter, sfainfe_s_teel push

sampler. VOC soil sampIes were collected dizectIy from the contthuous smmpler using s_infes s-

steel spoons. Part of the VOC sample was placed into a sealable plastic beg and allowed to

equthbrate. The head space in the p]asbe bag was measured for VOCs using a bendtheld PID,

and the resutis were used to determine wfoch intervaI within each boring nught be selected for
Level 3 ana[yses. The r enxaining soil was placed into a stinnless-stee] how], mixed, and then

transferred into the appropriate sampfe jar

All sampling _Dois are decontaminated before use according to the Ceneric Queli_ As_ntrance

Praject Plan (CH2M HILL, 1995)¸

2.2.3 Analytical Procedures

All samples were sent te CH2M HILL's Analytical Services in Montgomery, Alabanm for

az_lyses, Thr_e surface and eight subsurface soil samples were analyzed for PAHs, VOCs,

metals, and TCL/TAL. Samples received at the laboratory were analyzed in accordance witt_

the procedures outlined in the Generic Quality Assurance Project Plan (CH2M HILL, 1995).
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A COE spht sample was collected firo_o the 18- to 20-foot interval of Sample SBSOB. This
subsurface sod sample was sent to COE's Atlanta, Georgia laboratory for analysis of PAHs,

VOCs, madl metals.

A d_t_ quality evaluahon (DQE) was performed to assess the effect of the overall analytical

process on the u_abiilty of the data. The DQE established that the detection of acetone and

bis(2-ethylhexyl)ph thalate can be attzibuted to field sampSng and laboratory contamination
rather than environmental condihons at the site Also, low concenlaratlons of dlioxths _nd inrans

can be attributed to background or b_trument noise and are not indiea_.ve of enviro_'nental

condihons. With exception to the qualifications listed above, the DQE concluded that data can

be u_ed in the project decision-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sactior_s 3.1.1 through 3,1.4 present results of the Screening Sites Sampling Program for

Screening Site 80. Dat_ are pzesented by media for surface _il and substtr face soil and

compared with appropriate screening criteria in three summary tables: Tables 80-A, 80-B, and
80<1. Data from the 1997 CH2M HILL investigation are presented along with historical data

from the Remedial thvssbgations at DDMT, Final l_:port (Law En_firomnent_J, 1_0). If a value

from a sampling location exceeds one of the comparison criteria, that vaIue and the comparison

criterion are shown in bold on the summary t_ble.

COPCs are those parameters that exceed both hack_ound values and the screezisng criteria.
Where concentxatlons exceed the selected background value, a comparison Ls made with the

observed range o[ back_ound values as reviewed and _stabtished by the BCT.

3.1.1 Surface Soil

Results of the surface soil analyses with values above detection limits are show_ in Tables 80-A

and 8C_B

3.1.1,1 BCT Screening Criteria

Table 80-A summarizes constituents for whtch the BC-f has selected a screening criteria. PAH

compounds -including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

benzo(k)fluroanthene were found at concent_a_ons exceeding the screening criteria. PAH
compotmds are found sd.ewid e at DDMT due to railroad operations and will be addr_-_s_ in an

upcoming risk evaluation.

Chromium was found in Sample SBSOB at 573 mg/kg, which exceeds the BCT criteria of 39

mg/kg based on the residential exposure RBC.

PCB-1260 (Arochlor 1260) was found in Sample SSSOA at 0.74 mg/kg (cs tinaated), which

exceeds the BC'r criteria of 0.083 mg/kg based on the residential exposure RBC.
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3.1.1.2 Other Screening Criteria

_fable 80-S compares the remainuag constituents with background values and wlth the soft

ingestion screening criteria for bath residenhal and industrml exposure scenarios¸ (_y dieldrin
at Sample SS24 exceeds background and the residential exposure R BC.

3.1.2 Subsurface Soils

Ta}?le 80-C su mmarlzes subsurface soil sampling data Chromium was found in Sample SB80A

and Sample SB8OB at the 18- to 20-foot depth at concentrahons of 39.8 and 41,2 rag/kg,
respectively These concenh'ations slightly exceed the groundwater protechon standard of 38

mg/kg. However, chromium in subsurface soil is considered to be due to natural variability of
chromium with changing soil type. Ot romium is also not elevated above criteria in the

overlying borehole samples thus the vertical distributaon does not indicate a reduction in

chromium concentration with depth indicative of leaching from a surface sail source.

Lead was found in Sample SBSOA (at the 8- to ]0-foot depth) at 29 8 mg/kg _.nd m Sample

SBSOB (at the 3- to 5-foot) at 26.9 mg/kg, which slightly exceeds the hachgrotmd value of 24

mg/kg, Lead concentrations in underlying barehole interval samples are below background
e_teria,

3.2 Vertical and Lateral Extent

Based on the data collected from the site, it appears that there are no COPCs that persist

uniformly acToss several media that are attribut,=d to Scrc_'ning Site 80. Many constih:ents that

were found are at concentrations similar to backgrem_d levels.

PAH concenta'ariorLs fo_.d in surface sod at Screening Site 80 a:e found sitewide at DD IVlT and

are atttlbuted to railroad operations. ?AH compouncLs did/tot exceed the groundwater
protecbon criterm in the subsurface soil samples.

3.3 Potential Migration Pathways

The folIowing paragraphs provide a general discussion of potential migration pathways for
several constituents fotmd at Screening Site 80.

Benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, benzo(b)fluoranthene, and

ind eno (I ,2,3-c,d) pyrene make up a group of related, long-chain PAHs that have similar

chemical and physical characteristics _nd tend to migrate and behave in the envisonment in a

smaflzr manner. GeneredJy, these compounds have ]ow vapor pressures, are oaly marginaBy
soluble in water, and have a hJsh affinity for soi!s. T_ese compounds have been detected at

eoncen_adons above screening values for surface soils at DDIvlT. They would be expected to
migrate as adsorbed components of the soils and would potenlSally be available to aquatic
organisms m turbid surface water or to bottom feeders in areas with contaminated sedmlenis.

That none of these compouzads were detected in sediments indicates this is not a major source
of ¢oz_t,_a'tifamt migration for these cempottnds at th_ site. These compounds do not

bioaccumulate significantly due to thefr rapid metabolism and exczeilon by most aquatic
orgamsms

PCBs, as a group, are relatively insoluble in water; therefore, they tend to migrate primarily
through physical h'ansport such as erosion via surface water. At the DDMT, PCB-1260 has been
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delected at concentrations of concern in surface soils. Tins r_taterial is subiect tc_ migration either

via wind action or surface water transport and the PCB would be present as an edsorded

cilemical on the clay platelets comprising the soil This material could potentially be ingested

either by breathing contaminated dust oi by aqueous organisms exposed to tu rbld water or

bottom feeding of contaminated sediment.

3.4 Additional Data Needs

Adthtional surface soil sampling is recommended to further evaluate the extent of PAH and

PCBs and to support a human health risk evaluation for the site, The vertical distribution of

ehermcais m the soil column does indicate vertical transport to gcoundwater depths, so ,
adthdonal vertical sampling is not warranted.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The Preliramary Rink Evaluation (PRE) was performed in accordance with the Guidance on

Preliminary Risk Evaluations for the Purpose of Reaching a Finding of Suitabiilty to Lease (FOSL)

(EPA Region IV, November 22, 1994). A discussion of the PRE methodology is provided as

Appendix A to LI_ document.

• 4.2 Screening Site80 Risk

Carcinogenic and none_rcinogenJc risks for Screening Site 80 are presented in Table 460 of the

draft PRE (USAESC, 1998), and detailed chemical-specific e_fimates are presented in Appe_dlx
A of the PRE.

The PRE Hsk ratios for carcinogens were slightly above a risk level of one m a nuHion for both

industn,al and residential scenarios, due to the presence of PAHs and PCBs.

The noncarcinogenic PRE ra_os were below a value of 1.(3 for a worker, but were exceeded for

the residential scenario from the presence of PAIRs and metals.

The presence of PAFls and l_Bs should be further inv_tigated for human health evaluation.

5.0 Summary and Recommendations-

5.1 Summary
PA H concentrations found in surface soil at Screening Site 80 are found sit,wide at DDMT and

are attributed to railroad operations PAH compounds did not exceed the groundwater

protection criteria in the subsurface sod samples.

PCB-1260 (Arochin# 1260) was found in Sample 5S80A at 0.74 mg/kg (esmilated), which
exceeds the BCT criteria of 0.083 rag/kg based on the residential RBC.
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5.2 Recommendations

Additional sampling is recommended at thts site to evaluate the extent of PAH and PCB

constituents in suxface s_il and to support a human health risk evaluataon for the site

®
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O Screening Site 81--Fuel Oil Building 76r5

1.0 Introduction

The chart below presents the location and status inforrnabon for this screening site.

Parcel Building Number RI/FS' OU Screening Site Number CERCLA _ Status

33 765 4 81 Screening

'RI/FS: Ren_dlal InvestigationJFea$ibilily Study
_C ER CEP,: Comprehensive Environmental R_ponae, CompensBtion, and Liability ACt

Screening Site 81 is approximately 2,200 feet east of the western boundary and 1,350 feet south

of the northern boundary of the installation (shown in Figure 5). Building 765 contains an

aboveground fuel oil storage tank. This tank is scheduled for removal under a separate action

by DDMT.

2.0 Study Area Investigation

2.1 Previous Investigations

No sampling data exist for this site. SampIing locations were selected based on the location of
the taak.

2.2 Screening Site Sampling Program

2.2.1 Sampling Strategy

Three sur face soil borings and one biased soil borings were used to evaluate whether potendal

contaminants exist at the site. Saraples were collected at the su:face (zero to 12 inches) and at

approximately three additional depths: 5 feet, 10 feet, and 20 feet. Three additional surface soil

samples were collected. A boring depth of 20 feet was selected because shallow soil
contamination is probable due to possible surface spills dtu:ing loading and unloading

operations.

2.2.2 Sampling Procedures
Section 2.2-2.1 and 2.2,2.2 describe the sample procedures and laboratory analyses performed

for surface and subsurface soils.

2.2.2.1 Surface Soil Sampling Procedures

With the approval of the TDEC and EPA, three surface soil samples were collected from Lhree
locations ($581 A, SF:281B,and 5S81C) at tfus site (ahowTt irt Figure 5) Samples SS81A, 5581B, and
5S81C were taken east of Building 770 and 9th Sb-eet in the open gravel area between t_'o

railroad packs extend]rig northwest. The following detads the sample locations:

Sample _S81A was _aken 23 fcet west of the right railroad track, Sil feet east of the left

_,_Nf/Cp/i 37449_SSp pARCEL LF_TER REPORTS,_AR CE L?O DOG 33
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railroad track, and 66 feet northwest of a stoma drain also located between the railroad
tracks

• Sample SSS1B was taken 33 feet west of the right railroad track, 48 feet northeast of the left

railroad track, and 33 feet northeast of Sample 8S81 A.

• Sample SSS1C was taken 7 feet west of the east railroad txack and 33 feet northwest of

Sample SS81B.

The soll was removed from the ground using a standard stainless-steel band auger VOC

samples were immediately collected from the top six inches before being mixed. Part of the

VOC samples was placed into a sealable plastic bag and aRowed to equilibrate. The head space

in the plasbe bag was measured for VOCs using a hand-held PID, and the results were used to

determine which interval within each baring might be selected for Level 3 analyses. The soft

was bearederred into a stainless-steel bowl using stainless-steel h_wels, mixed, and then placed

into the appropriate sample jar.

All sampling tools were decontaminated before use at each sample location according m the

proceduxes specified in the C,enerve Quality Assurance Project Plsn (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 sod samples were collected from one

lccatlon (SB81A) at this site. Sample SBS1 A was taken east of Building 770 and 9th Sheet in the

open gravel area between two railroad tracks extending northwest. The sample was taken 36
feet east of the west rmlsoad track, 39 feet west of the east railroad track, and 114 feet south of a

grave] pile located between the two tracks. At the location, samples were at three deptl_: zero
to 1 foot, 4 to 6 feek and 9 to 11 feet

.Samples were coll_:ted using a 2-inch-diameter, stainless-steel push sampler. VOC sod samples

were collected directly from the continuous sampler ttsing stainless-steel spoons. Part of the

VOC sample was placed into a sealable plastic bag and allowed to equilibrate. The head space

in the plastic bag was measu red for VOC.S using a band-held PID, and the results were used to

determine which interval within each boring might be selected for Level 3 analyses. The

remainm g sori was placed into a stainless-steel bowl, mixed, and then transferred into the
appropriate sample jar.

2.2.3 AnalytJllal Procedures

All samples were sent to CH2M HILL's Analytical Services in Montgomery, Alabama for
analyses. Three surface and four subsurface soil samples were analyzed for PAils and

semivolatile organic compounds (SVOCs). Sample SSSIB was analyzed for TCL/TAL analyses

including total metals, pesticides/PCBs, gVOCs, and VOCs. Samples received at the laboratory

were analyzed in accordance with the procedures outlined in the C.enerrc Qttality Assurance

profect 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

prc<ess on the usability of the data. The DQE established that the detection of acetone and

bls (2-e thylhexyl) p h thala te can be albrlbuted to field sampling and laboratory contamination
rather than environmental conditions at the site. Also, low concentrations of chox_ns and furans

can be attcibu ted to background or ir_trument noise and are not indicative of environmental

@
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conditions. With exception to the qualifications bsted above, the DQE concluded that data can

be used in the project decision-maklng process.

3.0 Interpretation of Sampling Results

3.1 Presentationof Results
Sections 3 1.1 through 3.1.4 present results of the Screening Sites Sampling Program for

Screening Site 81. Data are presented by media for surface and subsurface soil and compared

with appropriate screening criteria in three summary tables: Tables 81-A, 81-B, and gl_. Data
from the 1997 CH2M HILL mvestigafio_ are presented along with historical data from the

Replwdisl ln_Mtgaffens at DDMT, FmaI Report (Law E_wironmentaL 1990). ff a value from a

sampling location exceeds one of the comparison criteria, that value and the comparison

criterion are shown in bold on the s_trom_ry _ble.

COPCs are parameters that exceed both backgr o_md values and the screening criteria. Where
concenbrations exceed the selected background value, the concentration is compared with the

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

3.1.1 Surface Soil
Result:s of the surface soil analyses with values above detection Emits are shown m Tables 81-A

and 81 -B.

3.1.1.1 BCT Screening Criteria

Table 8I-A suromarlzes constituents for whick the BC'T has selected a screec£ag critezla. The

pail bemzo(a)pyrene was fotmd at a concentratlon exceeding the screening crite_a at Sample

SS81 A. PAH c_mpounds are found sitewide at DDMT due to railroad operations and will be

addressed in an upcoming risk evaluation.

3.1,1.2 Other Screening Cdteria

Table 81-B compares remaining constituents with the sod ingestion screening criteria for both
residential mad industlial exposure scenarios. There were no remainmg const_tuent_ that

exceeded screening criteria for the site.

3.1.2 Subsurface Soils

Table 81_ shows a summary of subsurface soil sampling data. There were no results that

exceeded the background value or the groundwater protection criteria for tths site.

3.2 Vertical and Lateral Extent
Based on the data collected so far, it appears that there are no COPCs that persist uz_ifo_miy

across several media that are attributed to Se_ee_thg thLe 81. Most consthuents that were found

are at concentrahor_ similar to background levels.

PAH concentrations found in surface sag at Screening Site 81 are found sitewide at DDMT lind

are atlnbuted to railroad operations.

37
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3,3 Potential Migration Pathways

The following paragraphs provide a general discussion of potential migration pathways for
several coz_th_ents found at Screening Site 81.

Benzo(a)anthsacene, beazo(a)pyrene, benzo(k)fluoranthene, benzo(b)fluoranthene, and

indeno(1,2,3-c,d) pyrene make up a group of related, Iong_hain PAHs that have sircalar

chemical and physical characterkshcs and tend to migrate and behave in the environment in a

sircfi_r 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 concenh'at_ons above screening values for s_rface softs at the DDMT They would be

expected to migrate as adsorbed components of the soils and would potentiaLly be avaiIable to

aquaffc (Jrganisms in turbid surface water or to bottom feeders in areas with contaminated

sedunen_s That none of these compounds was detected m sedhneats indicates this is not a

malor source of contarmnant nagration for these compounds at this site. These compounds do
not bloaccumulate significantly due to their rapid metabolism and excretion by most a uatic
organisms q

3.4 Additional Data Needs

There ire no additional dst_ needs for the site• PAH detections wth be evaluated in an
upconlmg sltewide ]_AH assessment.

4.0 Interpretationof Screening Criteria Comparisons

4.1 Methodology

The Preliminary Risk Evaluation (PRE) was performed in accordance with the Guidance on

Preliminary Risk gvaluaLlons fvr the Purpose of Reaching a Finding of Sullablhty le Lease (FOSL) EPA

Region Tv', November 22, 1994. A discussion of the PRE methodology is provided as Appendix
A to this repcrt.

4.2 Screening Site 81 Risk

Carcinogenic and noncarcinogeinc risks for Screening Site 81 are presented in Table 4-61 of the

draft PRE (UASESC, 1998), and detailed chemical-s pecalic estimates are presented in AppendixA of the PRE

The PRE risk ratios were well below a risk level of one in a million for both industrial and

residentml scenarios at the site as none of the chemicals exceeded the background.
• . . . ,

Noncarcmogentc ratios were also not sxgn can , as all cf the chermcals are below backgroundlevels

Thus, due to the absence of contammahon, the site has no significant human health concerns.
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5.0 Summary and Recommendations

5.1 Summary
Based cn the limited data collected so far, it appears that there are no COPCs that persist

uniformly across several media that are attributed to Screening Site 81. Mar_y of the
constituents that were found are at concentrations similar to background levels,

PAH concentraBons found in surface soil at Screening Site 81 are found sitewide at DDMT and

are att_buted to railroad operations.

5.2 Recommendations

No further evaluation is needed at Screening Bite 81. .

_¢_Wp/137449_P PARCEL LETTER REPORT_*RCEL33 E_C 39
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Parcel 35

Screening Sites Sampling Program
Defense Distribution Depot Memphis, Tennessee

Parcel 35 is a l_23-square-foot (ft 2) parcel in the southwestern corner of the Main installation

in Operable Unit (OU)-2 (shown in Figtrre 1). Parcel 35 is made up of Buildings 1084, 1086,
1087, 1088, 1090, and 1091.

The screening sites in this document have been identified by the Defense Distsibution Depot

Memphis, Teanessee (DDMT) through a review of existing documents, interviews with

facility persormel, and knowledge of the facility's operations. Screening sites are locations at
DDMT where there is a potential for materials to have been released to the environment from

past operations. Screening sites in Paxce135 include the following:

• Screening Site 31 -- Former Spray Paint Booth

• Screening Site 33- Sandblasting Waste Drum Storage

Sites where there is a confim_ed presence of contaminants flora past operations are

addressed in the Remedial Investigation Sampling Program. Other facilities have been

addressed in the Base Realignment a_d CIosure (BRAC) Sampling Program. Resull_ of these

programs are adch'essed in separate reports.

The ptu'poseofthe ScreenzngSitesSampling Prot_at istoidentifywhether pastactivitiesat

each site have resulted in releases from the site that would require further investigallot_ The

intent is not t_ fiflly delineate the natttre and extent of soft or groundwater conlzal'finatlon

attlJbutabis to past operations, but to conduct technically based screening analyses sufficient

to identifythe likelihoodof contamination.The samples were collectedfrom biased locations

within suspected or reported tele_e areas, thus, represent worst case conditions.

The pul_ose of this lette_ report is to evaluate the l_-ults of the Screening Sites Sampling

Prut;, a_n and sampling from previous investigations and to recommend No Further Action or

further investigation at screening sites in this parcel. The remelnde_ of this report presents

the results of past investigations; Screening Sites Sampling Program sirategy, procedures;
and results; and recommendations lot each site.

Surface soils, subsurface soils, sxifface water, and sediments were investigated as part of the

_g Sites SampRng Program. Surlace soil samples (any sample who_e lowest depth is

two 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 soft boring may have an _SB _

designatinn and are _ifially dJsc_sed u_der Subsurface Soil Sampling Procedure (Section
Z2.2.2). However, the results from that upper interval axe presented in the surbace soils tables
and discussions in Section 30.

,_Ae,QWpI13744_ p_RC_L _ _ARCEL35 C_]C 1
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Screening Site 31-Former Spray Paint Booth

1.0 Introduction

The Chart below presea_t_ the focation and status irdormafion for riffs scrcenLqg site,

Parcel Building Number RI/F$10U Site Number CERCLA2 Status

35 1087 2 • 31 Screening

'RI/F'5: Rer_dial Invi stigaliurdFeasibiffiy Stu¢_
=CERCLA: Comprehensive Environmental Response, Compensation, and Llability Ael

Screen_ Site 31 is located oa the Main fostalhtlon in the southwes0em quadrant (Figure 1)

The site is the former location of a drive-through, water cascade, spray paint booth and

drying oven, which was used to conduct major stock primer and enamel spray painEng

operations. Screening S/te 31 Ls bolleved to have been used from the 1950s through 1985. The

water cascade booth in Building 1087 was replaced in late 1985 oath a dry filter spray paint

booth located in Building 1086; this is described in Environmental Audit No. 43 1-1387_6 {U.S.

Army Envlronmantal Hygiane Agency, 1985).

2,0 Study Area Investigation

2.1 Previous Investigations

According to the Remedial Investigations at DDMT. Final Report (Law Environmental. 1990).

one surface soil sample (Sample SS18) wos collected Mal_h 19, 1989. Sign/ficant historical

dat_ are shown on Figure 1.

2.1.1 SurfaceSoil

In $818. methylene Chfodde was th_ oniy volatile organic compmmd (VOC0 that was
detected at concentratlar_ _eater than sample quantitation limits (miczograms p_r kilogram

[ug/kg]), however, it was also detected in the method blank, Bis(2-ethylhexyl) phthalate

(reported in Sample 5S18 at 8160 ug/kg) was the oniy semivotafile organic compound

(SVOC) detected in_trface soft at the site at concentrations greater than sample quantaation
Iimlts; however, as with methylene chloride, it was detected in the method bl0nk. Both of

these chemicals are common laboratory contaminan_ and may not be site related.

Sample S_I8 was reported as co,Paining dichlo rodiphenyltricldoroethane (DETE} and

dich] orothphenyldichlor oethene (DDE) at 1100 and 400 ug/kg, respectively. Several

foorganlc compounds commoniy found in soil were also detected at elevated levels in

Sample SS18. Most notable concentrations are for arsenic, lead, boritmb and zinc. which were

reported at 15, 2,060, 8,680 and 22,100 mithgrams per kiiogram (rag/kg). The concemtratlons

of these and other detected compounds will be compared to established background

concentrations and screening criteria in Section 3.1.
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2.2 ScreeningSiteSamplingProgram

2.2.1 SamplingStrategy

The samples were collected from suspected release areas and are intended to detect
cont_minatlon released to in surface and subsurface soils. Samples were analyzed for VOCs,

polycyclle aromaiac hydroca_bon._ (PAils), palychforinated biphenyl s(PCBs), and metals.

2.2.2 Sampling Procedures
Sections 2.ZZI and 2.2.2,2 describe the sampling procedures and laboratory analyses

performed for surface and subsurface softs.

2.2.2.1 Surface Soil Sampling Procedures

With the epproval of the Tennessee Depar tn_nt of Envir oRmmlt av.d Conservation (]'DEC)
and the U.S. Bnv_or_aentsi Protection Agency (EPA), sot[ samples were collected from six

locatior_ (SS01 A, SS31B, SF_31C,SS31D, SB31 A and SB31B) at this site (shown in Figure 1) in
accordance with the ScTeening Sites Field Sampling Plan (Cd-12M HILL, 1995). The following

detail_ the sample locations:

• Sample Sfi31A was tz&en in a gsavel area southwest of the southeast corner of Braiding
1087, down hill from the bay door and just east ol the concrete pad south of Building
1087.

. Sample SS31B was taken south of the southwest corner of Bufldfog 1087 just west of the

connote pad.

• Sample $831C w_s taken 3 feet south and 1 Icot east of the southwest corner of Building

1087.

• Sample SS31D w&s talccn th a gzavel area west oI ZS_ Street mid east of the southern end

of Building 1087.

The Iocatinn of surface soil samples associated with borings are described in Section 2.ZZP-

The soil was removed from the g_ound using a standard stsinless-sieel hand auger. VOC

samples were immediately collected from the top six Lnches of soil before being mixed. Pazt

of the VOC sample was placed into a sealable plastic bag and allowed to equilibral_. The

bead space in the plastic bag was measured for VOCs using a hand-held photoionlzation

detector (PID), and the results were used to determine which sample lccation was selected

for Level 3 analys_. The soft was tzansferred to a stainless-steeI bowl _slng _a;n_e_S-Stael

trowels, mixed, and then placed into the appropriate sample jars.

2,2.2.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, subeu_face soil was collected from two locations

(SB31A and SB31B) at this site. At each Iccailon_ so_xples were conected at three depths: zero

to I foot, 4 to 6 feet, and 8 to 10 feet. Samples were collected from alther side (east and west)

of the concrete pad south of Bmtding 1087, Sample SB31A was taken 18 feet south of the ,
southeast corner of Building 1087 and 6 feet east of the conct_to pad. Sample SB31B was

5ANN/p/t 37_4_p p_.L LE_TgR REPORI,_P,_CEL35.DOC 5



taken 14 feet south of the southwest coiner of Building 1087 and 2 feet west of the concrete

pad.

These samples were collected using a 2-inch-diameter stainless-steel push sampler. Samples

were also collected at intervals of 18 to 20 feet and 38 to 40 feet using a 1-inch_uneter

stalnless-steel push sampler. VOC soft samples were collected di_ct]y from the continuous

sampler using stainless-steel spoons. Part of the VOC sample was placed into a sealable

plastic bag and allowed to equilibrate. The head space in the plastic bag was measured for

VOCs u_mg a hazxd-held PID, and the results were used to determine which inLerval within

each boa'ing was selected for LeveI 3 analyses. The remaining sod was placed into a stainless-

steel bow[. mixed, and then Izansferred into the appropriate sample jars.

All sampling tooIs were decontaminated before being used at each sample location.

Decontamination procedures were followed according to the Gener_ Quality Assurance Project
Plan (CH2M HILL, 1995) for the RI/FS currently being conducted at the DDMT.

2.2.3 Analytical Procedures

Four surface and ten subsurface soil samples were sent to CH2M HILL's Analytical Services

in Montgomery, Alabama for VOC, PAH, r'-CB, metal, and TCL/TAL analyses. Sample_

received at the laboratory were analyzed in accordance with the procedures outlined in the

Generic Quaftty Assurance Project Plan (CI-IZM HILL, 1995).

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

process on the usabthty of the data. The DQE esball]Jshed that the detL_fion of acetone and

bis(2_thylhexyl) ph thalate can be attributed to fie]d sampling _Lnd laboratory contamLrmtion
rather than envlaonmentzJ eoncht_ons at the site. Also, low conceaat_a_orLs of dio>dns and

inrans can be at_buted to background or instrument noise and are not intheative of
environmental conditions. With _ception to the qualifications listed above, the DQE

concluded that data can be used in the project derision-making process,

3.0 Interpretationof SamplingResults

3.1 Presentationof Results

Secfi cLns3.1.1 through 3.1.4 present resul_ of the Screening Sites Sampling Program for

Screening Site 31. Data axe presented sepax_ly for swface soft _d suheuzface soft. Data axe
compared with appropziate screening edteria in three _ tables: Tables 31-A, 31-B, and

31_C. Data from the 1997 CH2ivi HILL Lrtvesfigation are pre_ented along with historical data
from the Remedial Inz_s_ga_ons at DDMT, Fir_zl/_pod (Law Enviromnental, 1990). I_ a vaJue
Prom a samp_z_g It:cat'on exceeds one of the eompa_son edtefia, that value and the

comparison crJtP_ion are shown in bold on the summary table, :

ChemicaLs of potential concern (COPCa) are parameters that exceed both background values

and the screening c_it PJrJa. Where concentrations exceed the selected backgrotmd vahze, the

concentration is compared with the observed range of background values as i'evfewed and

established by the BRAC C_eanup Team (IIC D.

®
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Five COFCs have been ident_ed for Screening Site 31: antimony, arsenic, cadmium,

• chromium, and lead. Heavy metals, including chromium and lead, hiund in suxface soft at

concentratior_ above background are possibly from sandblasting operations near this site.

_aldrin and benzo(a)pyrene, which have been identified by the BCT as sitewide COPCs, will
be evaluated on a sitev_de basis.

3.1.1 Surface Soil

Results of the surface soft analyses with values above detectinn limits are shown in Tables 31-
A and 31-B.

3.1,1,1 BCT Screening Cfiteda

Table 31-A summarize5 constituents for which the BCT has selected a screerang r_teda.

Ant_nony, arsenic, total chromium, and lead were detected at concentrations exceeding the

BCT criteria _md background values.

Antimony was detected in a previous sampling event conducted by Law (1990) at 26 mg/kg

in Sample SS18, which exceeds the BCT criteria (background) value of 7 m_/kg. Andmony
was not detected in the more recent CH2M HILL sampling eve_tt for surface soi] at ScTeening

Site 31.

Axsealc was detected in eight strrface soft samples with concentrations rm_ging from 4.2

mg/kg to 20.6 rag/kg. The highest concentration detected, 20.6 mg/kg in Sample SB31A,

slightly exceeded the BCT criteria (background) value of 20 mg/kg. The Law study detected
arsenic in Sample SS18 at 15 rag/kg, which does not exceed screening criteria values. These

arsenic levels are simiJar to background values.

Chromium was detected in eight surface soil samples at concenbat_ons mngrng from 29.8

mg/kg to 530 mg/kg. The threehighest concentraSons detected eignificanfly exceed the BCT

criteria value of 39 mg/kg and the background value of 24.8 mg/kg. The_se exce_dnnces were

detected in Samples SS31A, SS31B, a_d SS31C at 530 mg/kg, 66.1 rag/kg and 39.4 mg/kg,

xespectiveiy, in addition, the Law sl_dy detected a concentration of chromium in Sample

SS18 at 8_80 mg/kg, which gzeally exceeds the sc_enmg criteria values. Elevated chromium

and lead concen_-afiolts are possthly due to sand blasin_g operations nea_ this site.

Lead was detected in eight surface soiI samples at concentIafioas ranging from 373 mg/kg to

664 rag/kg. The highest concentration detected, 664 mg/kg at S_mple SS31A, exceeded the

BC'T criteria value of 400 mg/kg and the backgrotmd value of 30 mg/kg. The Law siudy

detected a concentratinn of lead in Sample SS18 at 2060 mg/kg.

3.t.1.2 Other Screening Cdteda

Table 31-B compares the re_nalning constitu_ts with the so[[ ingestion screening critPJia for

both xEs_d_t_] and in0 _t_ial exposu£e s_enados. Cadminna was detected at concentrations

exceeding the sctee_ng level values.

Cadmium conc_dxatinm were detected in S_mples SS31A, SS31B, and SS31D at 8.1 mg/kg,

1.7 mg/kg, and 0.51 mg/_g, respectively. The highest concentration detected, 8.1 rag/kg,
exceeded the zesidem_! sou ingestion screening criteria veiue of 3.9 mg/kg az_ the
backgrotmd value of 1.4 mgJ kg. The Law study detected chromium in Sample SS18 at 4.7

mg/kg.



3.1.2 SubsurfaceSoil

Table 31_ summarizes subsurface soil sampling data. Antimony, chromium, and lead were

found at concentrations exceeding the background and grouadwater protecilon criteria
values¸

Antimony was detected m Sample SB31 A at 7.8 mg/kg at the 8- to 10-f_at depth, which

exceeds the groundwater protection value of 5 mg/kg There is nc background value for

antimony m subsurface soil for comparison.

Chromium was detected m eight surface soil samples at concenbrations ranging from 6.3

mg/kg to 53.3 mg/kg. (Uaromium concentrations detected in Samples SB31A (8 to 10 feet)

and SB31B (8 to 10 feet) at 53,3 rag/kg and 50,3 rag/kg, which exceed the groundwater

protection edteria value of 38 mg/kg and the background value of 26 rag/kg.

Lead was detected in eight surface soil samples at con_ent_elions ranging from 2 mg/kg to

26.6 mg/kg. There were two detected concentrations that sllghtiy exceeded the background

value of 24 mg/kg and the groundwater protection criteria value of 1.5 mg/kg. Thee
excaedances were detected in Sample SIB1 A (8 to 10 feet) and Sample SB31B (8 to 10 faat) at

26.6 rag/kg and 26.2 mg/kg, r_pecfiveIy.

C1u_mium and lead tevals wece higher in the 8- to 10-foot samples from both Sample SB31A

and SB31B relative to the overlying 4- to 6-foot samples. However, the levels are onIy slightly

elevated above background levels.

3.2 Vertical and Lateral Extent

Six soft samples were cogected associated with Screening Site 31. This site is located adjacent

to Screening Site 33, which has an additiortal six sm_plas. Six surface and eight subsurface

soil samples were collected at the southern end of Building 1087, located topogreph/cally

downgra dieaat of the buflding's fotmdatio_ MetaLs'and arsenic are s lightly elevated above

the background and/or criteria values in surface soils and one soft boring Iccatioru

The more recent data ¢onected _Ucates that mPmLs (chrominm and lead) persist acrc_ the

two media evaluated south of Building 1087 at concentrations exceeding _g criteria.

The highest metal conc_h'a'dons were detected hi Samples 5831A and SB3I A; both samples

&re focated just south of Bu_dhig 1087 and east of the concrete pad. Cadmium was detected
o_y in the suHace soils at _h'ations within the bach_cmd range, with one slight
e_ceedance at the south of g_dIdmg 1087, east of the concrete pad. Met_l_ in su_ace sails are

possibly due to sand blasting operailon.s near _ site. Soft samples were not collected from
iocatior_s south of Sample SB31A so the southern extent of metals contamination has not been
established.

Antimony was detected south of Binlding 1087 east of the concre_ pad in one bating sample

(depth of 8 to 10 feet) slJghily exceeding the groundwater protection criteria GWP value.

Arsenic was detected in the surface and subsurface soils with one de_ted concentxation

slightly exceeding the scxeemfog level criteria for surface soils. For the most part, arsenic

concentrations in the surface SCfll and subsurface soils were within the background range. ,

Arsenic was not detecoad at depths of 38 to 40 fe_t.
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All metals were within the beckground levels below 10-foot depths, indicsimg leaching to

groundwater is not occurring. The depth to groundwater at this site exceeds approximately

60 feet, thus metal releases to groundwater a_ r_t expected at Screening Site 31,

3.3 MigrationPathways
The following para_'epbe provide a general discussion of potenha] ruination pathways for
COPC.s found at Scieenmg Site 31.

Chromium has been reported from suxface and subsurface soils at _'r eening Szte 31 in

coztcentralion.s _reater than the scree_g levels. CTcoz]_ occurs in two oxidation sates: +3
and +6. The tTivalent form readily combines with aqueous hydroxide to form insoluble

chromimax hydroxide and is not readily available and. thexefore, is of little risk. The
he_<avatentform is soluble and tends to stay in solution_ urdess some activated caxben

material is present for it to sorb onto. Dissolved chromium is readily adsorbed onto
sealme_t_ but may be bioaccumu]ated through aquatic organisms.

Lead is present at concentxations greater than background, or above screening criteria, in
surface and subsurface soils at _ning Site 31. Lead is moderately soluble and can be

leached from any of these forms of occurrence, reaching concentrations in aqueous solution

in both grotmdwater and surface water, which would be of concern to beth human and
ecological _ceptors. Adc_tionully, fead in surface soils pot_ntiatly may move as suspec,ded

particulate matter in surface waters and impact aquatic organisms.

Elevated concentrailons of chromium and lead in surface soft are likely due to sand-blasimg

operstic_s near ScEee_g Site 31. Sa_d b]a_t residue (dust and grit) has been siol'cd in drums

in the open sided shed (Screen_g Site 33). There have also been reports that sand blast
residue was temporaray managed in covered pilesne_x the site. This residuecan be

t_aneported by smface wa_ _moff as suspended pa_culates and ditch sediments or ,_d
blown dust.The residueisfound insmface solland paxticulateswould likelynot penetrate

below a one-foot depth.

Subeurlace metals concentrations be.tow a one-foot depth are sima_r to those found at oflmr

sites and &re eoz_dered to represent ru_tmra] vadab_ty of metuls with chan_ soft type.
This indlcat_s that [eac_g of metals is not an im]_'tent t_aneport mech_m for the site.

Ars_mfe is present at Screening Site 31 in surface soils and subsurface soils at concentrations

above sc_g levels. Az_emc's too'rarity and tox_dty &re tied to its complex geo_e_t_
and its abflify to readily form soluble complexes. Atsemc may also readily be adsorbed onto

clays, oxides, or h_c organic mate_ and migrate as suspended sol] in s_face water or as
a s_d{me_t. ,_rse_ c,&nexit in fou_ com_rton oxidation state_, and these control its

soin_lily. It readily t_amports t._ugh aquatic envimrm_ents as a dissolved salt or as a
comple_xwith an organic compound. Arsenic atthissiteiswithin the range of background

|eveis.

3.4 AdditionalDataNeeds

If fur_lerrisk assessment catuaot Support a finding of No Ftnther Action (see Section 5if),

additional characterization is rtecessa_3' at this site to determine the extent of metals in



surface soft south of Building 1087. Concentzations in subsurface soil indicative of leaching

have not been observed; therefore, a dditinnaJ subsurface charac batization is not necessary.

4.0 Interpretationof 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 to iease (FOSL)

(EPA Region IV, 1994). A discussion of the PRE methodology is pro'Aded as Appendix A to
this document.

4.2 Screening Site 31 Risk

CarcinogPJ_c risks and nonearcinogaJdc ratios for Scraening Site 31 are presented in

Table 4-64 of the draft PRE (IJSAESC, 1998), and detailed chemical specific PRE estimates axe

presented in Appe_Idix A of the PRE.

The PRE iisk ratio was above o_e-in-a-znJ_on risk levels for industrial worker and

residential scenarios, primarily from the presence of arsenic at 20.6 rag/kg compared to the

background level at 20 mg/kg.

The noncarclnogenJc PRE ratios were above a value of 1.0 for both ththtstyisl worke y and

residential scenarios from the presence of titre miuazl _nd lead,

5.0 Summary and Recommendations

5.1 Summary
There are some risks associated with Screening Site 31 because arsenic is present just above

backg_ond levels and because of the presence of chromium and lead, According to TabLS 5-

2, the P_E rcs_.t_ Lqdicate that the caz_uoge_ic pRE _sk ratio is above 10_ for both
residential and industrial scenarios due to arsenic being just above back_ound levels. The
PRE results also indicate that noncatcinogenic ratios are above one due to metals.

5.2 Recommendations

It is recommended that a risk assessment be performed to confirm that No Further Action is
reqtdxed at Scxeeamg S_te 31. If the risk ossess_nent indicates that a NO Further Action is not

warranted, additional sampling to establish the extent of metals in suxface soft will be
needed,

®



Screening Site 33-Sandblasting Wast Drum Storage

1.0 Introduction

The chart below presents the ]ccafion and status izLformation for this sczeenmg site.

pa_l Bultdlng Number Rb'F5' OU Site No, CERCLA' 8taius

35 1088 2 33 WA

qRI/FS: Reraedi_l Investigation/Feasibility Study
JCEFICLA: Comprehensive Environmental flosporhse, Compensation, and Liability Act

Screening Site 33, in the southwestern comer of the Mare thstalladon, sits adjacent to

Building 1088. The site is located approximately 150 feet from the we, stem boundary and

approyimately 360 feet from the soutbem bou_cl_ry, of the L,_etallafion (see Figure 2).

Screening Site 33 consists of an open-sided, metal-zoo fed shed with a gravel floor.

Historically, 55-gafion drums containing spent sandblasting material have been stored at this

site. As of 1990, the existing drums at this site were in good condition, and there was no

evidence of any container failures.

2.0 Study Area Investigation

2.1 Previous Investigations
According to the Remedial lnve_gatiens at DDMT, Final lteport (Law Envizcatmentai 1990),

five surface soft samples (SS15, SSI6, S817, SS19 and SS46) and three subsurface sod samples

(STB-5-1, _t u_-2 and _1 u_3) were coltected at Screening Site 33 in 1989. Ftistozica] data

from Scl-emling Site 33 is summarized by media below. Significant historical data are shown

on Figure 1.

2.1.1 SurfaceSoil

Methylene chloride, acetone, and toluene (the only VOCs present in strtface soil) were

detected at up m 29, 17, and 6 ug/kg, respectively. The methylene chiortde cc¢lcenteation is

suspect however, because it also was detected in the method blank.

Bis(2-e thylhexyI)phth _1a_e, benzo(a)ant/_acer re. be_o(b)fluoranthene, chi'ysene,

t'luoranthene, phenanth_ne, and pycene were the only SVOC_ that were detected at

concentzatinns greater than sample quantitation ]/mits. Methylene chloride, however, was
reported as being found in the method blank. The highest concen_ations of lltmranthene and

pyrene occurred in Sample SS16 at 5,800 and 4,700 ug/kg, respectively. The high_t
concent_tions of benzo(a)anthtace_e, benzo(b)lluoranthene, chrysene, and pbenanth/ene

were detected in sample SS19 at 2,200, 4,600, 2,500 and 2500 ug/kg, r_pecl/vely.

All five surface soil sample_ contained detectable amounts of DDE and DDT. The highest

concentzations of these pesticides occuxced in Sample SS16 at 1,300 and 7,400 ug/kg,

respectively. Eight other pesticides were reported in surface soft at Screening Site 33, six of



which werequalified as not being positively identifiable due to matrix interference. Several

inorganic compounds common in soil were also detected at elevated levels in Screening Site
33, Most notable concentrations were for lead chromium and zinc in Sample SS16 at 17,500,

6,710 and 21,000 ug/kg. AmcJor-1016, azoclor 1221, aroclord232, arocIor-1242, and arocIor-

1254 were all reported as being present m the surface sod at Screening Site 33. All arocIor-

1254 (detected at 10,000 ug/kg in Sample SS16) were not posiilve]y identzfied due to mat_x

interference. The coneentzat_om ol all detected compounds will be compared to established

background conce_b-at_ons and screening criteria in Section 3.1L

Lead concent_atio_ o£ 17,500, 10,300, and 2,670 mg/kg at in Sarnples SS16, SS19, and SS15,

respectively, were also very high relative to the BCT criteria of 400 rag/kg.

2.1.2 Subsurface S0il

Methylene chloride and acetone were found in subsurface _oil samples at Sczeening Site 33 at

maximum reported concentrailom of 21 ug/kg in _2 and 18 ug/kg in STB-5-1.

Methylea_echloride,however, was alsofound inthe method blank

BLs(2-ethythe_y)phthalate (detected in two of three subeufface soil samples) is the only
SVCC detected, and it was also detectecl i_t the method blank. EP TOX procedme (SW_5,

Method 13.10) on Lhe subsurface soft samples resulted in m_<_ml_n barium concentTafions of

49 and 10 micrograms per llteJ (ug/L).

2.2 Screening Site Sampling Program

2.2.1 Sampling Strategy

The sampling sbrategy was deveJ6ped to evaluate whether mieases have occurred to surface

and subsurface soils. Samples were analyzed for VOCs, PCBs, and metals. At least one

sample hiz e_ch media was analyzed for TCL/TAL constituents in accordance with the

Screening Sites Sampling Plan (CH2 HILL, 1995).

2.2.2 Sampling Procedures

Sections 2.111 and 112.2 describe the sampling procedures mad laboratory analyses ,

performed for surface _nd subsurface sods.

2.2.Z1 Surface Soil Sampling Procedures

With the appzoval of the TDEC and EPA, st_r face samples were collected from nine locations

(SS33A, SS33B, SS33C, SS33D, SS_E, SS33F, SB33A, llB2_B, and SB_C) at this site (shown in
Figazre 2). Samples SS33A, SSC33Band SS33C were located around the cort_ete pad (also

described as the open-ended, metal-rod feil slab) south of Bndding 1088. Samples SS33D,

5S33E, mad 5833F were along the fence line. The followlttg provides specific information

about the sample locations:

• SampleSS_Awastakensouthoftheconc_etepad, just4faetsouthofthesoutheast

comer of the pad.

• Sample S_33B was taken east o£ the concrete pad _md just west of the baghouse,

• Sample 5633C was taken south of the southwest comer of the concrete pad.

®
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• Sample SS33D wets laken 1 foot east of Perry Road which is dixectly west of Building 10_8.

The sample location was west of the point that is 48 feet south of Building 1081 and 81

feet north of a power pole that is west of Building 1091.

• Sample SS33E was taken more thhan 81 leer south of SS33D, directly west of Budding 1090
and 1091.

• Sample $533F was _ken 168 feet east lrom the southwest comer of the fence line and 2
feet north of the south side of the fence.

The lc_afions of s_rface soil samples a_sodated with borings are discussed in Section 2.2.2.2.

The soll was removed from the gcound using a standard st_inless_teel hand auger. VOC

samples were immediately collected horn the top six inches of soil before being mixed. Part

of the VOC sample was placed into a sealable plaatic bag _nd allowed to equilibrate. The

head space in the plastic bag was measaK_d for VOCs using a band-held PID, and the resuds
were used to determine which sample location was selected for Level 3 cope or TCL/TAL

analyses. The _oll was transferred to a sb_ni_ss-steel bowl using stalnless-steel b'owels,
mixed, and th_ placed into the appropriate sample jars.

2,?..2.2 Subsurface Soil Sampling Procedures

With the approval of the TDEC and EPA, tbeee soil bongs (SB33A, SB33B, and SB33C) were
located at this site. At each location, samples were taken at _ depths: zero to I foot, 4 to 6

feet• and 8 to 10 feet. The following describes the location of each slumpIe:

• Sompla SB33A was taken th a gravel area 11 feet coat 0rod 22 feet South of the southwest
comer of the concrete pad, which extends south of Building 10_.

• _mpIe SB33B was taken 30 feet south and 3 feet e_st of the southeast comer of Binh_g

1088, just east of the girder.

• Sample SB33C was taken 5 feet west and 28 feet south of the southwest come* o_ the sand
blaster.

SampIcs were collected using a 2-inch_ameter, stainless-steel push samplar. Samples were
also collected at intelands of 18 to 20 feet and 38 to 40 feet using a 1-inch-_naeter _a_n[c_-

steel ptmh sampler. VCC soft samples were collected directly from the continuous s_mpler

using sta/nles_steel spoons, part of the VOC sample was placed into a sealabIe plastic bag

rout allowed to equilibrate. The head space in the so_l_h]_ bag was measured for VCCs using
a hand-heAd PID, and the results were used t_ determine which it,t=, val within each boring

was selected for Level 3 analyses. The remaining soiI was placed into a stainless-steel bowl,
mixed, _md then _ramferred into the appropriate sample jars.

All smnplthg tools were decontamlemted before being used at each smaple locatior_

Decov_..ination procedures were followed according to the Genera Quality Assurance l_ject

Plan (CH2M H]LI_ 1995) for the RI/PS carrenfly being conducted at DDMT.

2.2.3 Analytical Procedures

S_x surface and 15 s,absufface soft samples were se_t to CH2M HILL s Analytical Servlees .

Montgomery, Alabama for VOC, PCB, metal and TCL/TAL analyses. Samples received at

S_Wp_l 37449Fj_.o p;_C_ L t_ H r_ P.F_ORT _PAR CF_35 _IOC t5



the laboratory were analyzed in a_ordance with the procedures outlined in the Gener/c

Ouality Assu_n_e praject Plan (CH2M HILL, 1995).

A United States Corps of Engineers (COE) split sample was collected from Sample SS33c.

This sample was sent to COE's Atlanta. Georgia laboratory for analy_ of VOCs, PCBs. o_d
met_Is.

A dam quality evaluation (DQE) was performed to assess the eIfect of the overall analytical

process on the usability of the data. The DQE established that the detection of acetone and

bis(2-ethyIhexyl) phthalate can be aUfibuted to field sampling and laboratory contamination
rather than environmental condition5 at the site. Also, low concen_abons of clio×ins and

furans can be attributed to background or instrument noise and are not indicative of

environmencal condition. With exception to the _,_lificaticns listed above, the DQE

concluded that data cau be used in the project decision-making proc_s.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sectior_ 3.1.1 through 33.4 present results ot the Screenthg Sites Sampling Program for

Screening Site 33. Data are presented separately for surface soil and s_bsur face sod. Dat_ are

compared with appropriate screening criteria in three summary rabies: Tables 33-A, 33-B, and

33-C. Dat_ from the 1997 CH2M HILL investigation are presented along with hJstorfcaJ data
from the Remedial Investzgations at DDMT, Final Report {Law Environmental, 1990). If a value

from a smnpling location exceeds one (_f the comparison criteria, that value aud the
comparison criterion are shown in bold on the summary cable.

COPCs are parameters that exceed both background values and the screening criteria. Where
concentrations exceed the selected background value, the concentration is comp_zed with the

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

Thirteen COFC_ have been identified for S_eenmg Site 33: antimony, beJxzo(a)a_thracene,

benzo(a)pyrene, benzo(b)flouranthm_e, cadmium, chromium, dieldrin, indeno(1,23-
c,d)pyrene, lead, methyl_e chloride, PCBs, and DDT. Dieldrin _nd pAIls have been

identified by the BCT as sitewide COFCs, and will be evaiuated on a sit ewide b_sis.

3.1.1Surface Soil

Results of the surface soft analyses with values above detection limit_ are shown in Tables 33
A and 33-B.

3,1.1.1 BCT Screening Cdteda

Table 33-A summariz_ constituents _r which the BC7 has selected a screening cnmmi.
Q'_'omium, lead, _mtLmony, ]_e_zo(a)ant._acene, benzo(a)pyrene, benzoCo)flouranthene,

ind eno(1,2,3-c,d) py_ene, and PCB were detected at concentrations exceeding the BCT criteria

and back_ound values.

Chromium was detected in ten surface soft samples at concentratthns ranging from 22.5

mg/kg to 158 mg/kg. Six of the sample concen_at_ons detected exceed the background value

®
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of 24.8 rag/k 8 and the BC3" edteria value of 39 _ ks. E_ceedances we_ detected in
Samples SB33B at 40.5 mS/ks, SS33A at 44.9 mS/kS, S&33B at 77.1 mg/l_, _33C at 53.8

mg/k _ _3D at 158 ms/ks and S._,3 F at 40.8 ms/k S. The p_vioo5 hwestigat_on conducted

by Law (1990) detected chromium in five surface sdiI s&m_ies ranging from 78 ms/ks to

6,710 ms/ks, all of which exceed Bcr criteria and background values.

Lead was detected in ten surface soil samples at concenlxations ranging from 16.1 rag/kg to

751 mg/kg. The highest concentration detected, 751 mg/kg hi Sample SS33D, exceeded the

BCT criteria value of 400 mg/kg and the background value of 30 mg/kg. The Law study

detected lead concentxations ranging from 166 mg/kg to 17500 mg/kg.

Antimony was detected m two CH2M HILL surface soil sampl_ at concentxations of 2.7

ms/kg and 2 mg/kg, which did not exceed the BCI" criteria (background) value of 7 ms/ks.

The Law study detected antimony concentxations of 8ms/kg and 30 rag/kg.

Bexmo(a)anthracene was detected in Sample SS53E at 0.11 ms/ks, which does not eJ¢ceed the
BCT criteria value of 0.88 ms/kg or the background value of 071 rag/ks. However, the Law

study dell'ted benzo(a)anthraeene concentrations in Samples SS16 and SS19 at 2.1 mS/kg

and 2.2 rag/kg, respec_vely, which do slightly exceed screening c_iteria value&

Be_zo(a)pyrene was detected in Sample SS33E at 0.13 ms/kg, which exceeds the BCT cntexia

value of 0.088 ms/ks but do_ not exceed the background value of 0.96 rag/ks. The Law

study detected benzo(a)pytene concen_ations in Samples SS16 and SSI9 at 1.7 ms/ks and

1.5 ms/ks, _spectivaly, which exceed background and BCT criteria values.

Benzo(b)flouranthe_e, detected in the CH2M HILL study, did not exceed the BCT crReda

value of 0.88 ms/kS ox the background value of 0.78 ms/ks. However, the Law study

detected be_zo(b)flouranthene concentrations in Samples _16, SS17, and SS19 at 2.4 ms/ks,

13 ms/ks and 4.6 rag/ks, respectively, which do exceed scteeedng criteria values.

Indeno (1,2,3-c,d)pyr ene detected in the CH2M HILL study did not exceed the BC'[ criteria

value of 0.88 ms/ks or the background value of 0.7 ms/ks. However, the Law study

detected inde_o(1,2,3-c,d) pyrtme concenttalions in Samples SS16 and SS19 at 1.2 ms/ks and

1.5 rag/kg, which do exceed scree_ang crltefia values.

FCBs were not detected in the C.H2M HILL study. The Law study detected the hillowing

FC'_: PCB-1016, PCB-1221, PCB-1932, PCB-1242, and PCB-1254. The concentrati_ wexe.

detected in Samples SS15, SS16, and SS17 rangm S from 0.1 rag/ks to 10 ms/kS. All of the
PCB detected concen_ations exceed the BCT criteria value of 0.083 ms/ks.

The surface soils at this site have elevated metals, PAHs and PCBs, with relatively high

concentralJonsdetected along the fenced propertybotmdav/, which could have resuJtedfrom

sand blasting operalions.

3.1.1,2 Other Screening Cdteria

Table 33-B summarizes the remaining constituent_; compared with the soil ingestion

screening criteria for both residential and indus'a'ia I exposure s_ez_do& Dieldrin, cadmium,
and DDT were detectedat conce_b-allops exceeding the background and health-based

concentrations _',oil acreening o'iteria value.



Dieldrin was detected in Sample SS35E at 0.1 roB/kg, which exceed_ the residential and soil

ingest/on screening values of 0.04 mg/kg and 0.36 mg/kg and the background value of 0.086

rag/kg. Dieldrin was also detected in the Law study at concentrations ranging from 0.11

mg/kg to 0.41 rag/kg. Dieldrin is present in surface soils sitewlde at DDMT and is found at

low concentrations in surface water Dmoff, possibly from suspended particulates.

Cadmium detected in the CH2M HILL study did not exceed the soft ingestion scTeening
criteria value. The Law study detected concenbraUons in Samples SS16 and SS19 at RBA

mg/kg and 4.4 mg/kg, respectively, which exceed the resident/al soil ingestion criteria value
of 3.9 rag/kg and the beck_und value of 1.4 rag/kg.

The constituent DDT. detected in the C,H2M H/LL study, did not exceed soil ingestion

_creening criteria values. The Law study detected DDT m Sample SS16 at 7.4 rag/k 8. which

exceeds the residential soil ingestion criteria value of ].9 mg/kg and the background value of

0.074 mg/kg.

3.t.2 Subsulface Soil

Table 33_C summarizes subsurface soil sampilng data. Antimony, ch_adtm_ lead, and

methylene chloride were detected at concentrations exc_ding the backgTound value and

groundwater protection value.

Antimony was detected in Sample SB33A (8 to 10 feet) at 7.8 mg/kg, which exceeds the

groundwater protection value of 5 mg/kg. There is no background value for antimony in

subsurface soft for comparison.

Chromium was detected in twe[ve surface soil samples at concentrations ranging from 19_5

mg/kg to 58.6 mg/kg. Six chromium concentrations detected in Samples SB33A (4 to 6 feet
and 8 to 10 feet), $B33B (4 to 6 feet and 8 to 10 feet), and SB33C (3 to 5 feet and 8 to 10 leer) at

58.6 mg/kg, 49.7 mg/k_, 44.1 mg/kg, 43.1 mg/kg, 40.1 mg/kg and 40.7 mg/kg, respectively,

exceed the groundwater protection value of 38 rag/kg and the background value of 26

mg/kg. Cmondtun concentrat/om are below bachground in the underlying 18- to 20-fc_t and

38- to 40-foot interval samples suggesting that the alevated chromium observed in subsur/ace

soil shallower than lO-foot depth potentially results from site openitions,

Lead was detected in twelve surface soft samples at c_ncentrailot_ ranging from 3.1 mg/kg

to 30.8 mg/kg. There were four detected concenh'at/ons that exceed the background

concentTa lion of 24 _ kg and the groundwater protection value of 13 mg/kg. "H_ese

e,x_eedances were detected in Samples SB33A (4 to 6 feet and 8 to 10 feet), $B33B (8 to 10 feet)

and SB33C (38 in 40 feel) at 30 rag/kg, 28.5 ntg/kg. 30,8 mg/kg and 28.9 rag/kg, re_valy.

In Samples SB33A and SB33B there is a generally a decreasing concentxat/on of lead with

depth, suggesting downward transport from surface sources. Sample SB33C is the'except/on,

with concentrat/oRs highest at the 38- to 40-fc_t Lnterval sample. However, these values do

not greatly exceed the background concentration of 24 rag/kg anti, therefore, cotdd restflt

horn natural variability of metals with depth varying soft conditions.

Methylene chloride concentrations detected in the CH2M HILL study cud not exceed

background and groundwater protection values. The Law study detected methyI_e chloride

hi Sample STl_5-2 (78 to 83 feel) al O.O21mg/kg, which s]ighfly exceeds the grotmdwal_r .

protection value of 0.02 mg/kg. However, this chemical is a common laboratory contaminant
and is not site*related.
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3.2 Vertical and Lateral Extent

CH2M HILL surface and subsurface soil samples were cnllected at the open-sided, metaI-

roofed shed, just south of Building 1088. Metals are silghtly elevated above the background

and/or criteria values in the sampling ]ocat_ons,'Previous surface soil samples were collected

by Law in the nor them al_a surrounding bin]ding 1()88. Me6als, PAHs, pes_cides, and PCBs

were detected above background and/or a_iten a values in the samplmll ]ocailozqs,

The site has elevated surface sod metals (antimony, ¢athalu_ chioxzdum and lead) a_oss the

two media evaluated at Scr e_ning Site 33.

The highest concentrations of cinoththm and lead were detected in the surface soils

surrounding the nor them area of Building 1088, A number of chio_um exceed_ces were
detected in surface and subsvrface soils. Cadmium concentxailoris in surface soils exceed the

screenmg ofiteria values. Cadmit_m eoncentralinrts detected in the no,them area surface soils

exceed the r_idenllal soil ingest_n criteria and backgrotmd value in the previous

invesllgailons (Law, 1990). The more recent sampling did not detect any cadmium above
backgrotmd levels.

Antimony concertb'at:ions exceed the screening criteria values in only subsurface soils,

Antimony was detected south of Building 1088 in Sample SB33A (at the 8- to 10-foot depth)

that s ligElly exceeded the groundwater protection value.

Elevated concentrations of PAHs were detected in the Law samples (SS16, SS17 and SS19)

located in the northern area surrounding Building 1088.

Elevated concentrations of PClls were detected in two Law samples (SS16 mad SS15), in

which Sample SS15 is located south of Building 1088 and Sample SS16 is located east of

lhiiIding 1088 at the northern part.

Elevated conce_ t*ailor_s of the dieldrin was detected in am'face soils surromading Building

1088, in c_te sample, SS33E, located soxtth of Bnlldktg 1068. Dieldrin was detected in three

Law samples: SS15, SS16 and SS19. The pesticide DDT w_s detected in the Law shtdy Sample

_$16.

C_hromium and lead cotmentxalloxxs hi subsurface soil are elevated above groundwate_

protection criteria but only slightly elevated above backgrotmd _-iteria. With the exception of

one sample, conccmlxailolxs are below barkground at depths greater than 10 feet indicaldng

that if the slightly higher concm_ta'atim_s in the nea_ surface samples re.suit from sandblasbug

operailom, signifleant leaching to depths approaching grotmdwater (greater than 60 feet

deep) has not occurred.

3.3 Migration Pathways

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

COPCs found at Screening Site 31.

Chromium has been repox_d from surface and subsurface sobs at Screening Site 31 in

concentrallotxs greater than the screming levels. Chromium o_xu's in two oxidation states: +3

mxd +6. The trivalent form readily combines with aqueous hydroxide to form insaluble
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chromium hydroxide and is of hUle risk The hexavalent form is soluble and tends to stay m

solution, unless some activated c0xbon material is present for it to sorb onto. Dissolved

chromium is readily adsorbed onto sediments but may be bioaccumulated through aquatic

or _tI/lsn_.

Elevated concen_'a_ons of chromium and lead in suxface soft are likely due to sand blasting
oparatio_s near Screening Site 33. bend blast residue (dust and g_t) has been stored in drams

in the open sided shed. There have also been reports that sand blast residue was temporarily
nuumged in covered piles near the site. This residue can be transpor ted by surface water

ronoff as suspended particufates and ditch sediments or by'&nnd blown dusL The residue is

found in sur_ce soil, &nd particulMes would likely not penetrate beiow the on,-foot depth.

Slginficant leaching at depth has not been observed.

Subsurface metals concen_atthns below a depth of one foot are simdsr to those found at

other sites and are ec_side_ed to represent natural va_mbthty of me_ls with chRnging soft

type. This indicates that leaching of metals is not an impor rant _zansport mechan_m for the
site.

Additionally, lead in surface sods poten0_lIy may move as suspended pRrticxflate matter in

surface waters anti impact aquatic orgardsros.

Dieldrin exists at the DDMT in surface and subsurface soils. Since this compound is only

minutely soluble in waler, its mo_t likely migration pathway at this site is via emsinn &s

suspended soil particles in the surface water, where it petentially would be available to

aquatic organisms. Dieldrin in the subsurface soils should be relatively immobile and not

impact groundwater quality.

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

sods at the DDMT and should not be mobile in this environment. These compounds have an

extremely high affinity for soiI and are essentially insoluble in water. So long as they are

buried and the potential for direct contact is conh-olled, the potential to migrate is minimal.

Should soft cop_minated with these compounds be uncovered, these pesticides wouiil

potentially be eble to be moved through wind action and/or as suspended material in

_urface water. DDT also was reported in sediments at two sites at the DDMT, indicating

migration via this pathway has occtu'r ed_ These compounds can bioaccumula_ and become

more conomltrated as they move up in the food chain and couIti poteD_lly aftect receptors

via this migration pathway.

PCBs, as a group, are relatively insoluble in water; therefore, they tend to migrate primarily
through physicaI _m_port such as erosion via surface water. At the DDMT, PC8-1260 has

been detected _t concen_tfons of conceln in surface sc£1is. This ma_xiis subject to

migratlon either via wind action or surface water transport and the PCB would be present as

an absorded chemical on the clay piatnle_ comprising the soft. This matexial could

potentially be ingested either by breathing contaminated dust or by aqueous orgamsms

exposed to turbid water or bottom _eeding of contaminated sediment.

Benzo(a)anthracene, benzo(a)pprene, benzo(b)fluoranthene, indeno(1-,2,3-c,d) pyrene, a group

of related, Iong_.Jmin pAHs, have similar chemical and physical characteristics and tend to

migrate and behave Lrtthe envi_orm_nt hi a sLmlia_ manner. Generally, these compomtds.,

have low vapor pressure.s, are only marginally soluble in water, and have a high ulfinlty for

sods. All of these compounds have been detected at concentrations above screening vaIues

®
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for surface soils at die DDMT. They would be expected to migrate as adsorbed components

of the soils and would poterttiagy be available to oquatlc organisms in turbid surface water or
to bottom feeders in areas with contaminated sediments. Th_/t none of these compounds was

detected in sediments indicates that this is not a major souance of contaminazlt 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

No farther characterization/investigatlons are suggested for this site.

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology

The PreUmlnmy Risk Evaluation (PRE) was performed in accordmace with die Guidance on

Preliminary Risk Evaisabens fvr the Purpose of Reaching a Finding of Suitabilisy tb Lease (FOSL)

(EPA Region W, 1994). A discussion of die PRE methodology is provided as Appendix A to
this document. This PRE is based exclusively on the more recent data and does not include

data conected by Law (1990).

4.2 Screening Site 33 Risk

Carcthogenic risks and noncarcinogenlc ratios for _g Site 33 are presented in

Tabfe 4_5 of the dra_ PRE (USAESC, 1998), and detailed chemical-specific PRE estimates are

presented in Appendix A of the PRE.

The FRE risk raUo is weU below an accepted level of one in a million for both indtmisial and
residential scenarios. The noncarcinogenic IRE ratio was be/ow a value of 1.0 for an
thilvst_*JaI worker; however, die ratio is above 1.0 for a resids_tial receptor, primarily from

chromisun and lead that is slightly elevated above background.

B_ed on the mPtais coctcenisations, additional risk evaluation is rccommc[ ¢ded.

5.0 Summary and Recommendations

5.1 Summary

According to Table 5-2, the PRE results indicate that ca_inogeulc risks are below 10 _ and

that noncarcinoge_c ratios are less than one for industrial scenarms. No:lcarcinogeofc ratios

are slightly above one for residentia] soenanos due to metais

,_Ap2Rp_ 13744 _T_,p pARC E L LE]_E R REPC_%'TS/pARCEL35 _C,C 21



5.2 Recommendations

It is _commended that a risk assessment be performed to co_ that NO Furlher Action is

required at Scr etming Site 33.
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Screening Sites Sampling Program
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Defense Distribution Depot Memphis, Tennessee

This report presents results from the Screening Sites Samphng ProgFam for multiple parcels

containing grassed areas at the Defense Distribution Depot Memphis, Tennessee (D D/VIT).

The screening site in this document, Screening Site 73 - All Grassed Areas, was iden_ied by

DDMT through a review cf exist_g documents, L_terviews with facility personnel, and

knowledge of the facility's operations. Sc_ening sites are locations at DDMT where there is a

potential for materiaLs to have been released to the envh-onment fro m past operations.

Sites w}tere there is a confirmed presenco o_ contacts from past operalions are addre_ecl

in the Remedial Inves_gation Sampling Program. Other faciIJtles have been addressed in the

B_se Realignment and CIosur_ (SRAC) Sampling Program. Result_ of these progzarns are

addressed in separate reports.

The purpose of the Screening Sites Samp ling Program is to identify whether past activities at

each of the sites have resulted/n releases from the site that would require further investJgatlon.

The intent is not necessarily to fully delineat_ the ext_nt of soil or groundwater contamination

attzibutable to past operations, but to conduct t_eJhnlcal]y based screening analyses sufficient to

identify the nature and likelihood of contamination.

The pro'pose of this letter report is to evaluate the results of the Screezaing Sites Sampling

Program and sampling from previous mvestlgabons and to reconmlcnd No Fttr_er Action or

further investiga_on. The remainder of this report presents the results of past investigat:ons;

Screening Sites Sampling P_ogram strategy, procedures, _nd results; _nd recommendations for
each site.

Surface soils, subsurface soiLs, surface water, and sediments were inve.sl_gated as part of the

Screening Sites Sampling Program. Surface soil samples (any sample whose lowest depth is two

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 so/[ boring may have an "$8" designation

and aze/nltlally discussed under Subsuzface Soil SampLing Procedure (Section 2.22.2).

However, the results from that upper interval are presented in the surface softs tables and
discussions in Section 3.0.
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Screehi'n-gSite 73--AII GrassedAreas

1.0 Introduction

Screening Site 73 is a site located in multiple parcels and includes all grassed areas at the

[acflity. Pesticides have been detected thxoughout the DDMT in surface softs in previous

studies at the facility. These constituents are the result of the routine direct apphcatzon of

pesticides

Screening Site 73 was not investigated independently dunng the Scr_mLng Sims Sampling

Program b_ca_e pesticide contaminabon is _o_ to exist throughout the fac_ty. However,

]_estieide_ were analyzed for S_Lrfa_ SO_I s_ples a t _ites across DDMT to evaluate the

pesb.cide_ issue

Samples were duz_ng this field effort from the thllowthg pazce]s: 3, 4, 15, 21, 23, and 29. There

are a_ O grassed area 5 in _evera ] othe r panels _.t the fee _L_ty. For this phase of the program: only

surface soil samples were collected and ana]yzed to charact e z_.e _o'eenL_g Site 73

2.0 Study InvestigationArea

2.1 Previous Investigations

No previous investigatio_ were performed specifically at the Sitewide Grassed Areas.

H_wevet, da_ from the Remedial lnvesbgatlons at DDMT, Final Report (Law thxvironmental,

1990) were included that were taken in grassed areas for other sites and purposes. These data

a_e d_cuss_d in Section 3.1.

2.1.1 Surface Soil

A total of 55 surface soil samples were collected from grassed areas at 13 different screening

sites. Thir ty-rdne of these sampfes from II screening sites were submirte91 for analysis of

pesticides. The 11 sit_s are listed in the table below:

®

Pemel Site Number Site Name

15 36

3 51

3 52

15 54

2g 56

4 67

3 69

15 74

21 75

21 76

23 82

H_Jardous Mateffal_ Storage Area

I_ke Oaniel_on Outl_ Stormwaler Drainage Oitch

Goll Course Pond Outlet Drainage Dlleh

DRMO Easl Stormwater Drair=ag_ Gavel

West Storrnwat_r Drainag_ Canal

Installation Ga_ 81ation, Building 257

Flamethrower Liquid Fuel Ap plicati<_n

Flammables, TOX_ (Wes_ Er=dBuilding 319)

Unknown WasIo_ near Building 6_

Urtl_nownWa_te_ near Building 69D

Ftammabtes Buildings 783 an_ 793

®



2.2 Screening Site Sampling Program

2.2.1 SamplingStrategy

The sampling strategy was developed to evaluate whether releases have occurred 0o surface

softs. The following sections present the sampling procedures and laboratory analyses

performed for surface and subsurface soils.

Screerdng Site 73 was not invealiga ted independently because pestcides are known to exist in

surface soil sitewide. Surface soil samples from grassed areas for sites across DDMT were

analyzed for pesticides to provide a basis for evaluating grassed a:eas.

2.2.2 Surface Soil Sampling Procedures

The locations of the surface soil samples assocmted with Screening Site 73 are shown in Figure
1.

2.2.2.2 Subsurface Soil Sampling Procedures

Subsurface soil sampling was not performed for Screening Site 73 because the prmtary concern

is with surface appticat_on of pesticides

2.3 Analytical Procedures

Thirty nine s_face soil samples were sent to CH2M HILL's Analytical Services in Montgomery,

Alabama for pestiddes aztalyses. Samples received at the labaratory were analyzed in

accordance with the procedures outhned in the Generic Quality Assurance Praject Plan (CH2M
HILL, 1995).

A data quality evaluation (DQE) was performed to assess the effect of the overail _nalytica 1
process on the usability of the data. The DQE established that the detection of acetone and

his(2-_thythexyl) ph tha late can be at_ibuted to fiald samphng and laboratory contamthailon
rather than environmental conditions at the site. _, low concen_atons of dioalns and furoa_

can be aH_ibuteil to background or instzument noise and are not md_catlve of envirozanental
conthtio1_. With exo-=ption to the qtlalifications l_ti=d above, the DQE conciuded that data can

be u_ed in the project decislon-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Sections 3AA through 3 1A present results of the Screemng Sites Sampling Program for

Screening Site 73. Data are for surface soil only. Data are compared with appropriate screening

criteria in Table 73-A. Data from the 1997 CH2M HILL invealigaton are pre_ented along with

historical data from the Remedial Investiga_ns at DDMT, Final Report (Law Environmental,

1990). if a value from a sampUng location exceeds one of the comparison criteria, that value and

the comparison criterion are shown in bold on the summary table.



Constituents of potent6al concern (COPCs) are parameters that exceed both background valu_

and the screening criteria, Where concentr atio_s 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).

Pesticides including dieldrin, dichlor odipheny ]dlchloroethe ne (DDE), mad

dic hlor odipheny ]lxichlor oethane (DDT) were found at concentrations exceeding background

and screening criteria.

Dieldrin was fetmd in 32 samples at concentrations ranging from 0.0012 mill/grams per

kilogram (mg/kg) (estimated) to 0.75 mg/kg (estin_ted). Twelve values exceeded the
residential risk based concentration (Rig:) for soil ingestion of 0.04 mg/kg. However, only the

highest result (0.75 rag/kg in Sample 5S52B} exceeded the indusbcisl RBC of 036 rag/kg.

DDE was found m 22 samples at concentrations ranging from 0.0026 mg/kg (estimated) to 0.43

mg/kg. None of the values exceeded the residential RBC for soil ingestion of 1.9 mg/kg.

DDT was found m 21 samples at concentxations from 0£039 to 6.7 rag/k_ The highest detected

value, 6.7 rag/kg in Sfirn?le 5852B, exceeded the residentml, but not the industrial. RBC for soil

ingestion.

3.2 Vertical and Lateral Extent

Pesficidss --including dieldrth, DDE, and DDT--are found m surface soil sitewide at DDMT.

Data collected m subsur f_ce soils at other sc_eerdng sites indicates that pesticides ave not

typicaI/y present in subsurface soti. These chlorinated pesticides are no longer in use and have
not been applied s_nce the ]950s. Thels occun'ence indicates their persistence in the
envi.ronmenta] media, mosdy surface sods and sediments Dieldrin data are [_J_.er discussed

and additioz_ a] dat_ _e presented in the Executive gu_ that accompanle_ th_ mu/tipfe

parcel report.

3.3 Potential Migration Pathways

The following paragraphs discuss potentlal migration pathways for several consti_ents reread

at Screening Site 73.

Dialdrm exists at the DDMT in surface and subs_r face soils. Since this compound is only

mJnute]y soluh]e L_ water, its most KkeZy migration pathway at Lk_ site is via erosmn as
suspended sod particles m the surface water where it potantially would be avadable to aquatic
organisms. Dieldrin in the subsurface soils should be relatively immobile and should not

impact groundwater quality. Die]dr_ is typiaaZ]y found only in surface soft and is not £o_md ut

subsurface soils.

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

the DDMT and should not be mobile in thls environment. These compounds have an _xlzemely

high affinity for soL[ and are essentially insoluble in water Surface sods containing these
pesticides potentially would be moved through wind action and/or as suspended material in
surface water. DDT also was reported in sediments at two sites on the DDMT, indica ling

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

this migration pathway.

3.4 Additional Data Needs

There a_e no additional da_ needs specfflcalIy identified at this time for Screening Site 73. A

risk assessment for dieldrin is being conducted as part of a sitewide evaluation of this pesticide.

Additional dieldrin data, presented in the Executive Sunxmary accompanying this muldple

parcel report, will be Lqcluded in the sitewide evaluation,

4.0 Interpretation of Screening Criteria Comparisons

4.1 Methodology
Apr elimir ta_/risk evaluation (PRE) has not been o0nc{ueted specifically for Screening Site 73.

4.2 Screening Site 73 Risk
A risk estimation was not performed for these samples from the grassed areas, Based on the

detec!ed pestaclde concentratiolxs, risks from theldtin and DDT are likely to exceed a 10_ levels,

pnmatiJy due to dieldrin.

O 5.0 Summary and Recommendations

5.1Summary
Pesticides have been applied on a routine basis sltewide since the 1950s Pesticides--including
dieldrin, DDE, and DDT-were fotmd in smcface soils on a sitewide basis at concentlations

exceeding background and screening ctawain.

5.2 Recommendations

A tisk evaIuation is recommended to evaluate pesticides that have been observed in surface soil

on a sitewide basis at DDMT. Depending on the outcome of the risk evaluation, this si0e may

require no further action or additional remedintion, Critical evaluation of the need for
remediation is recomanended because the cost benefit aspects may present challenge due to the

widespread nature of pesticides in surface soil. Potential remedial alternatives include

imp]ementiztg L.xstitudo na] contzois, providing cover for surface soLEsto e[L_Jnate the exposure

pathway, removing the surface soils for off site disposal and Lmplementiug in sit. treatment

for pesticides.
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Multiple Parcel Report
Off-Site Drainage Pathways
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Screening Sites Sampling Program
Defense Distribution Depot Memphis, Tennessee

This unnumbered site, Off-Site Drainage Pathways, is a site located in multiple parcels. Parcels

3, 15, and 29 contain off site drainage pathways where sediment samples were collected. The

remaining drainage pathways are found in or adjacent to Dunn Field, Operable Unit (OU)-I

(Parcel 36). For this phase of the prograrn, s e d3memt samples were coIlect_d and analyzed to

characterize the Off-Sit_ Drainage Pathways 51re.

The screening sites in this document have been identified by the Defense Distribution Depot

Mem]phis, Tennessee (DDMT) through a review nf existing documents, interviews with facility

persennel, and knowledge of the facility's operations. Screening sites are locations at DDMT

where there is a potential for materials to have been released to the environment from past
operations. ParceLs with drainage areas contained in this multiple pa_e] re]port include the

following:

Parcel 3--Lake DanieIson, Gaff Course Pond

Parcel 15--Defense Reufillzafion and Marketing Office (DRMO) Yard, 319
• Parcel 29 -- West Storm Water Canal

• Parcel 36- Dunn Field

5ires where there is a confirmed presence of eontamthants from past operations are addressed

in the Remedial investigation $ampling Program. Other _cilllles have been addressed in the

Base Realignment and Clo_re (SRAC) Sampling Program. Results of these programs are
addressed in separate reports.

The purpose of the Screening Sites Sampling program is to id_ti/y whether ]past activities at

each site have resulted in releases from the site that would require further invesllgafio_ The

intent is not to fully deIineate the na t_tre and extent of soil or grour_dwater contamination

attcibutable to past operaSor_, but to conduct teclmJcaIly based screemng analyses sufficient to
identify the likelihood of contamination.

The ptupose of this letter report is to evaluate the results nf the Screening Sites Sampling
]program and sampling from previous invest_gallons and to recommend No Further Action or

further invesllgatlon at screening sites in this parcel. The remainder of this report presents the

results of past invest_gallons; Screening Sites Sampling Program strategy, procedures, and
results; and recowm_en dallo ns for each site.
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Off-Site Drainage PathwaysSite
The chart below presents the ]oc_tion and status i_o_allon for this screex_ng slY,

Parcel BuBdingNumber RI/FS' OU Site Number CERCLA' Status

3 Lake DanielSOn.GolfCoursepencl 3 None Screening

15 DRMO Yard, 319 4 None Screening

2e west stonTi Wuler Canal 4 None Screening

36 Dunn Field 1 Non_ Screening

'RUFS: Remedial Investigatiort/Feasibility Study
,CERCLA: Compmh_JpSiveE_vironmenlalResponse,Compensation, and LJab[lltyAct

The Off-Site Drainage Pathways Site consists of drainage pathways that leave the Main
Installation and Dunn Field and an o ff-site dmthage ditch west of Dunn Field• Sampling sites

included concrete culvert, shallow drainage ditches, topographic depressions, shallow open

ditches, and locations downstream from storm sewer ouffalls.

2.0 Study InvestigationArea

2.1 Previous Investigations

No previous sampling data exist for the Off-Site Drainage Pathways Site.

2.2 Screening Site Sampling Program

2.2.1 SamplingStrategy
The sampling strategy was developed to evaluate whether releases have occurred to sediment-

The following sections present the smalpling prOCedUres and laboratory analyses performed for

Se clll-zl _nt.

2,2.2 SamplingProcedures
Sections 2.2.2,1 through 2,2-2.3 describe the sampling procedures and laboratory analyses

performed for sethment.

2.2,2.1 Sediment Sampling procedures

Sediment _ample_ were collected from 18 off-site drainage pathway locations (SD1, SD2, SD3,
SD4, SDg, SD6, SDT. SDS, SD9, SD]O, SD11, 5D12, 5D14, SD15, SD16, SD17, 5D18, and SD19) to

assess the presence of contaminants in sediment from operations at the DDMT The 18

s_mlplthg locations are shown m Figure 1. A rtmeteenth location was planned at the intersection
of LaPalon_a and Murley Streets, but it was not possible to obtain a sample from this site,

Sampling and analysis for th_s site were performed by EDAW. Inc and EARTH TECH as .
subcontracted to EDAW, Inc.
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An effort was made to identify the sediment/native soil interface at each sampling location

before sampling; in most cases, this attempt was unsuccessful. A dedicated, decontilmirta ted,

stamless-gteel knife was izsed, if n_essary, to remove gTass and debris from the Sanaple

location. Using stainless-steel spoons and bowls, grab samples were collected between zero to 8

inches below ground surface (bgs) At each location, sediment was tTansferred directly into the

volatile organic compound (VOC) sample jar. The jar was rifled completely to eliminate any

headspace in the jar. The remaining sample was placed in a stainless-steel bowl and

composiLed before being transferred to the remaining sample jars.At sample locations SD4,
SD17, and SD19, the sediment to be sampled was beneath culverts and drainage areas that were

covered with concrete. The sampling team cored a 10-inch-dinmeter hole at each of these

locations. After removing a 4-inch thickness of concrete, the sediment inunediately beneath the

concrete was discarded because it may have been disturbed by the coring equipment.

Samples SD1, SD2, and SD3 were collected m the vicinity of the southwestern edge of Duma

Field. The following details their exact locations:

• Sample SD1 was collected on DDMT property at the fenceline and discharge point of a
concrete culvert next to National pollutant Discharge Elimination System (NPDES) Ouffall

009

• Sample SD2 was collected just west of the property line in a shallow drmnage ditch.

• Sample SD3 was collected 50 [eet north of Sanlpfe SD2 in a shallow drainage ditch west of

the pioperty line.

Samples SD4, SDS, and SD6 were collected in the vicinity of the west-central edge of Duma

Field. The following details their exact locailcns:

• S,.imple SD4 was collected on DDMT proper ty below the concrete culveIt next L° N PDES
Ouff011 010.

• Sample SD5 was collected off site from the center of a shallow ditch approximately 45 feet

downst_emn of Sl)4.

• Sample SD6 is located in a sh011ow ditch approximately 45 feet downstzeam fr°m SDS.

The locations for Samples SDT, SDS, and SD9 were agreed upon alter discussions between staff
of the DDMT Environmental Protection and Satiety Office, the Tennessee Depm h_nt of

Environment and Conservatlon (l oEC), and DDMT envfaonmental advisory board. Overland

storm flow from the western edge of Dram Field is beIieved to migrate through a series of small

topographic depressinn_ to the small off-site, east-west trending drainage ditch that cresses

under Rozelle Street. The following details their exact locations:

• Sample SD7 was collected from a topographic depression located 116 feet west of the
DDMT fencellne.

• Sample SD8 was collected from a topographic depression at a lower elevation than SD7.

• San'tple SD9 was collected in the east-west tzend fog drainage ditch, 100 feet east of Rozelle

Street.

The following details the remamthg sample locations:

7
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• Sample SD10 was coEected from a shalinw, ogen ditch that carries r tmoff away from Dunn
Field and under the Illinois Central Gulf RaiLroad tracks.

• Sample SDlf was collected off stie near the intersection of Boyle and Hays S_eets, 8.g feet
downsh-eam from a st(Jrm sewer cuffai].

• Sample BD12 was collected near the intersection of Carver and Hays Streets, 2.5 feet
do wD,_-(!anl from a storm sewer outfail.

• Sample SD13 could not be sampled.

• Sample SD14 was cogected from the bottom of an off-site shullow ditch near the intersection
of Dunn Avenue and Custer Street.

• Sample SD15 was collected near the intersection of Ball Road and Mullen Road, 1 foot south
of a storm sewer outiail

• Sample SD16 is located near NPDES Ou fieil B12 in a shallow ditch that carfies runoff away
from the southeas_m porCdon of the Main Inst_lla_don; the location is 5.5 feet south of a

storm sewer out:fall by the DDMT fenceline

• SampIe SD17 was cdlected on site near NPDES Ouffall 004. The sample was collected 8.5
feet north of the DDMT fenceline near the intersection ul "N" S_eet and 2rid Sl_eet

• Sample SD18 was colleeted from the on site end of a go× culvert _ear NPDES Ouffali 004.

• Sample SD19 was colincted 100 feet west of the west-cen_al edge of tbe DDMT Meia

Inst_llklion from below a concrete drainage culvert that drain_ the western portion of the
ins_llaBon.

2.2.3 Analytical Procedure

All 18 sechment samples were sent to Southwest Laboratory of Oklahoma, inc., in Broken

Arrow, Oklahoma. Eighteen samples were analyzed for VOCs, semivoladie organic compounds
(SVOCs), pulydalorinated biphenyls (PCBs)/pesticides, _rget analyte list ('rAL) metals, and

cyanide. Also, 14 samples were analyzed for thoxln, and 9 samples were analyzed for

thlodyglycol. Samples received at the laboratory were analyzed in accordance with the

procedur_ outlined in the Generic Quality Assuratwe Project Plan (C H23vl HILL, 1995).

A data q,mlity evaluation (DQE) was performed to assess the effect of the overall analytical

process on the usability of the data. The DQll established that the detection of acetone and

bis (2_thyIhexyl) phthala t e can be attributed to field sampling and laboratory contamination
rather than environmental conditions at the site• Also. low concentratior_ of dioxms and furar_

can be attributed to background or ins tixunent noise and are not indicative of environmental

conditions. With excepbon to the qualifications Iisted above, the DQE concluded that data can

be used in the project d ecisinn-mahing process.



3.0 Interpretation of Sampling Results

3.1 Presentation of Results

Section 3 I.I presents the results of the Screening Sites Sampling Program for Off-Site Drainage

Pathways. Da_a are presented for sediment and compared with appropriate screening cdteria

in Table ODP. Data from the 1997 CH2M HILL investigation arc presented along with historical

data from the Renwdial tnvesbgations at D DMT, Final Reparl (Law Envirorxmental, 1990}, If a

value from a sampling Iocafion exceeds one of the comparison criteria, that value and the

compar_on criterion are shown in bold on the summary table.

Co_thuents of potent_J concern (COPes) are parameters that exceed both background values

and the screening eriteda, Where concentrations exceed the selected background value, the
concent*ation is compared with the observed range of background values as reviewed and

eslablish ed by the BRAC Cleanup Team (BCT)

Seventeen COPCs were identified for the Off-Site Drainage Pathways Site: chromium, lead,

benzo(a)anthracene, bermo(a)pyrene, copper, dichlor odlphenyI dichloroethane (DDD),

dichl orodiphenyldichlor oath erie (DDE), dichlorodiplxenylt_ichloroethane (DDT), anthracene,

endsin, chrysene, flouranthene, flourenG phenanthrene, pyrene, sliver, and zinc.

3.1.1 Sediment

Table ODP summarizes the sediment sampling data. _everLteen COPes were detected at

concentrations that exceed the sediment quality screening criteria and background values.

Anthza_ne was detected in 13 sediment sample_ at estimated concentratiotxs ranging from

0.0]9 milligrams per krioKtam (nlg/kg) to 6.9 mg/kg. AJath_acP_e es_mated concenl_atioz'_s
detected in Samples SD14 (&9 mg/kg) and SD2] (3.2 mg/kg} exceed the Preliminary
R_edialion Goals (PRG) _d Natioz_.l Oceazde and Atmospheric Admb'_s b'_bon (NOAA 1

sediment values of 0.0_5 rag/kg and the background value of 1_6 mg/kg

genzo(a)anthracene was detected m 18 sediment samples at concentrations ranging from 0.063

mg/kg to 20 nag/kg. Concentrations detected in Samples SD5 (3.8 mg/kg), SD14 (20 mg/kg

[estimated]}, and SD21 02 mg/kg [estimated]) exceed the PRG sediment value of 0.16 rag/kg,

the NOAA sediment value of 0.23 mg/kg, and the background val_e of 2.9 mg/kg

Benzo(a)pyrene was detected m 18 sediment samples at concentrations ranging from 0.041

mg/kg to 19 rag/kg. Concentrations detected in Samples SD5.(4.1 rag/kg), SD6 (2.9 mg/kg

[estimated]}, SDI4 (19 mg/kg [estizmited]), and SD21 (11 mg/kg [estimated]) exceed the PRG

sediment value of 0.23 mg/kg, the NOAA sediment value of 0.4 rag/kg, and the background

value of 2.5 mg/kg.

Chromimn was detected in 20 sediment samples at concentrations ranging from 3.1 my,/kg to

36.2 mg/kg. The highest concentration detected in Sample SD14 (36.2 mg/kg) exceeds the PRG
sediment value of 33 rag/kg and the background value of 20 rag/kg. The detected

concentration does not exceed the NOAA sediment value of 80 nag/kg.

Chrysena was detected in 19 sediment samples at concentrations ranging from 0.064 ms/kg ".

(estimated} to 30 mg/kg (estimated). Concentrations detected in Samples SD$ (46 rag/kg), SD6



(3.4 mg/kg [estimated]), SD14 (30 rag/kg {estimated]), and SD21 (13 mg/kg [eedmated])

exceed the PRG sediment value of 0.22 mg/kg, the NOAA sediment value of 0.4 mg/kg, and

the background value of 3.2 rag/kg.

Copper was detected in 20 sediment samples at concenbrabons ranging from 4.3 rag/kg

(estimated) to 83.7 mg/kg. The high_l concentration detected in Sample SD9 (83.7 rag/kgi

exceeds the PRG sediment value of 28 mg/kg, the NOAA sediment value of 70 mg/kg, and the

background value of 58 mg/kg.

Endrth was detected in 11 sediment samples at estimated eoncentredons ranging from 001

mg/kg to 0,045 rag/kg. All detected endrm concentrations exceed the NOAA sedament value

of 0.00002 mg/kg, There is no background value or PRG sediment value for endrin in sediment

for comp_isou.

Plouranthene was detected in 18 seckment samples at c(:ncentralgor_ ranging from 0.037 mg/kg

(es6mated) to 32 mg/kg (esfiwated). Concentration5 detected in Samples SD5 (9.9 mg/kg),

SD14 (30 mg/kg [estimated]), and SD21 (32 mg/kg [eslgmated]) exceed the PRG sediment value

of 0,38 mg/kg, the NOAA sediment value of 0 6 mg/kg, and the background value di 7.1

mglkg.

Slou_ene was detected in 11 sediment samples (SD1, SD2, SD3, SD5, SD6, SD10, SD11, SD14,

SD18, SD20, and SD21) at estimated concentrations ranging from 0.029 mg/kg to 7.2 mg/kg.

Estimated concen_ations detected in Salnples SD14 (7.2 mg/kg) and SD21 (5.2 rag/kgi exceed

the PRG sedunent value of 0.018 rag/kg, the NOAA sediment value of 0.035 mg/kg, and the

background value of 1.69 mg/kg.

Lead was detected ia all 20 sediment samples at concentrations ranging from 1 8 mg/kg to 484

mg/kg Concentrations detected in Samples SD4 (44 mg/kg), SD5 (42.6 mg/kg), SD7 (61.8

mg/kg), SD8 (35.4 mg/kg), SD9 (173 mg/kg), SD10 (76.7 mg/kg), SD11 (146 rag/kg), SD12 (89

rag/kg), SD14 ( 484 mg/kg}, SD17 (75 mg/kg), SD18 (38.4 mg/kg), and SD21 (285 rag/kg)
exceed the PRG sediment value of 21 rag/kg, the NOAA se(Fwaent value of 35 mg/kg, and the

backl_ou_d value of 35.2 mg/kg.

DDD was detected in 12 sediment samples at concen_ations ranging from 0.00S8 rag/kg

(eslKm_ted) to 0.23 mg/kg, Concen_ratlons detected in Samples SD1 (0.011 mg/kg [estimated]),

SD10 (0.012 mg/kg [eslimated]), SD14 (0.092 rag/kg [estimated]), SD45 (0.066 mg/kg

[esRmated]), SD16 (0.13 mg/kg), SD17 (0.23 mg/kg), SD20 (0.016 rag/kg [estin_ted]), and

SD21 (0.079 mg/kg [esRmated]) exceed the backgroxmd value of 0.CO61 mg/kg and the NOAA
sediment value of 0.(]02 mg/kg, There is no PRG sediment value for DDD in s_dlrnent for

comparison.

DDE was detected in 15 sediment samples at c_nc_n_ratior_ ranging from 0.0055 mg/kg

(estimated) to 0.13 mg/kg, Thirteen detected concentrations (m(Jsfly estimated) exceed the

background value of 0.0072 mg/kg, the PRG sediment value (af 0.0017 rag/kg, and the NOAA

sediment value of 0._)2 mg/kg The highest exceedance was detected in Sample SD15 at 0.19

mg/kg, and the lowest exc_edance was detected in Sample SD2 at 0.0081 mg/kg (esfin_ted).

DDT was detected in 12 sediment samples at estimated concentrations ranging from 0.0047

mg/kg to 0.2 mg/kg. Ag estimated concentrations exceed the NOAA sediment value of 0.001.

rag/kg. There is no PRG sediment value or background value for DDT in sediment for

comparison.



Phenanthrenewasdetectedin 19 sediment samples at concentrations ranging from 0.02 mg/kg

(estimated) to 33 rag/kg (estimated). Concentxations detected in Samples SD14 (33 rag/kg

[eshraated]) and SD21 (31 mg/kg [estimated]} exceed the PRG sediment value of 0.14 mg/kg,

the NOAA sediment value of 0.225 mg/kg, and the background value of 6.9 mg/kg. All other
detected concentrations were less than 4.7 mg/kg and widKn background value range.

Pyrene was detected in 19 sediment samples at concentrations ranging from 0.039 rag/kg

(estimated) to 55 mg/kg (estimated). Concentrations detected in Samples SD5 (9.3 mg/kg). SD6

(7 3 mg/kg [estimated]), SD14 (55 mg/kg [estimated]), and SD21 (27 mg/kg leslamated])
exceed the PRG secthnent value of 0.29 mg/kg and die background value of 2.9 mg/kg. There is

no NOAA sediment value for pyrene in sediment for comparison.

Silver was detected in one sediment sample, Sample SD4, at 9.1 rag/kg. This concentration

exceeds the PRG sediment value of 0.5 rag/kg, the NOAA sediment value of t mg/kg, artd the

background value of 18 rag/kg.

Zinc was detected in 20 sediment samples at concentxations ranging from 17 rag/kg to 1170

rag/kg. The highest concentration detected in Sample SD4 (1170 mg/kg) exceeds the PRG
sediment value of 68 mg/kg, the NOAA sediment value of 120 mg/kg, azad the background

value of 797 mg/kg, Zinc concentrations detected in Samples SD9 (217 rag/kg), SDlti (154

mg/kg), SDll (247 mg/kg). SD14 (260 mg/kg), SDI7 (I35 mg/kg), and SD21 (288 mg/kg)
exceed the PRG and NOAA sedmae_t valu_ but not the background value, Most other detected

concentratio_ of zinc exceed the PRG sediment value but not the background value or NOAA

sediment value

O 3.2 Vertical and Lateral Extent

The sampling was perfomaed to address all identified off-site drainage locations. Becguse the

Screening Site Sam plilmg Program was designed only to show the presence or absea_ee of

contamination, a complete characterization of vertical and lateral extent could not be

conducted. Based on the data collected so far, it appears that polyeyclla aromatic hydrocarbon

(PAH) c_ompoun ds and multiple metals at several sampKng locations occur at conceaab-ations
exceeding screening cdterm.

Nunaero'as PAH compounds were detected at all sedtment s_mpllng locations, in most cases,

t.rtese compounds were detected, at concentxations that exceeded the PRG and NOAA sediment
criteria (where these criteria were available), but did not exceed background values. This is Izue
in !6 ca_es, where PAH compounds were detected, but not at values exceeding both

backgromad and screening criteria.

PAH compounds consz_tenfly exceeded sc_eenlng criteria altd background values at two

sampling locations: SD5 and SDI4. In Sample SDti, five PAH compounds were COFCs, and in

Sample SD14, eight PAH compounds were COPCs

in only one case did a single PAH compound exceeded both backgrotmd and screening values

at a sampling site. Benzo(a)pyrerte was found in Sample SD6, with a concentration of 2.9

(estimated) roll/kg, which stighfly exceeds the background value of 25 mll/kg.

Five metals were detected at at least one sampling location in concentrations that exceeded •

screening criteria and background values. Total chromium (Sample SD14). copper (Sample



SD9), sdver (Sample SD4) and zinc (Sample SIM) each onIy occur as a COPC at one s_anpling
location.

Lead was detected at all 18 sampling I_aBans, and in 12 of those locations exceeded

background valuesand screeningcriteria.Lead exeeedances ranged from 354 mg/kg in

Sample SD8 to 484 rag/k S in Sample 5D14.

Endrin was detected at seven sites at estimated co_centTatio_s that exceeded the NOAA

sediment ctitefia. No background values or PRiG criteria are availabIe for this parameter.

DDD was detected at seven sites at concentrations that exceeded both the background value of

0.0061 rag/kg and NOAA sediment criteria of 0.002 ms/kg. All but two of thL_e concen_abons

(0.13 mg/kg at Sample SD16 and 0.23 mg/kg at Sample SD17) were estimated values.

DDE was detected at 13 sampling locations, and at 11 of those locations, exceeded both the

background value of 0.0072 mg/kg and the FRG and NOAA sediment criteria. At Samples SD4

(0.010 mg/kg) and SD15 (0.13 rag/kg) the values wer_ unquald'ied detections, at all other sites
the concenlxailorLs were estimated.

DDT was detected at 1] sampling locations at estimated concentrations exceeding the NOAA

sediment criteria of 0.001 mg/kg. Background values and PRG values am not available for this

parameter.

3.3 PotentialMigration Pathways
The following paragraphs provide a general &scussinn of the potential imgrafion pathways for

several constituents found at the Off-Site Drainage Pathways site. PAI-I comp_tmcls will be
addressed on a sitewide basis.

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

s_r face and subsurface soils, and in sediment at the DDMT. Lead is moderately soinble and

potentially can be leached from any of these forms of occurrence, reaelamg concen_'a borLs m

aqueous solution in both groundwater and surface water that wonld be of concern to both

human and ecological receptors. Additionally. lead in surface snllsand sediment potentially

may move as suspended parbe_late matter in surface waters and impact aquailc orgamsm&

DDT and two of its degradailon breakdown products, DDD and DDE, exist in subsuzface soil5

at the DDMT and should not be mobile in this environment. These compounds have an

extremely high affinity for _ll and are essemllally insoluble in water. Ba long as they are buried

and the potential for direct contact ts con_olled, the potential to migrate is minimal. Should sod

contaminated with these compounds be uncovered, they potentially would be able to be moved
through wind acilon and/or as suspended materiel in surface water. DDT aLso was reported in

se4iments at two sites on the DDMT, thdicating migrat2on via this pathway has occurred. These

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

chain and could potenl_ally affect receptors via this migration pathway,

PAHs have similar chemical and physical ch_actefisties and tend to migrate and behave in the

environment in a similar manner, Generally, these compounds have low vapor pressures, are

only marginally soluhIe in water, and have a high affinity for soils. All of these compounds

have been detected at concentrations above screening values for surface scfds at the DDMT.

They would be expected to migrate as adsorbed components of the soils end would potentially
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be available to aquatic organlsm_ in turbid surface water or to bottom feeders ha areas with

contaminated sediments. These compeunds do not bioaccurnulate sign_ ¢anlJy due to their

rapid metabohsm and excretion by most aquatic or ganisn_.

3.4 Additional Data Needs

There are no addi_onul dat_ needs for Off-Site Drahiage Pathways site•

4.0 Interpretation of ScreeningCriteria Comparisons

4.1 Methodology

A pretty Risk Evaluation (PRE) was not conducted specilical]y for the Oil-Site Drainage

Pathways site Also, these sediments and surface water ate of primary interest for protection

agaL,_st Ecological impacts.

4.2 Screening Site Off.Site Drainage Pathways Risk
Risk values are not avullable for thL£ site because a rise evaluation has not yet been perfo_ed

5.0 Summary and Recommendations

5.1 Summary
PAH compounds were detected at all sefllment sampling lccations, but exeeedances of

background and screening criteria were only noted at Samples SD5 attd 5D14. Benzo(a)pyrene,

which is a sit ewid e preblem that will be adclressed in an upcoming xlsk evaluation, was

detected at 17 of the 18 s_mpimg locations ,',_th exceedances at three locations.

Lead is the only metal that was detected above scTee_thg criteria tirreughout the sampHng
stations. Lead was detected at 12 of the 18 tccatioz_s at coneez_trafions exceeding background

and screening criteJ4_a.

DDD, DDT, and DDE occur at numerous sampling location, s at concentrations that exceed

background values or the NOAA sediment criteria.

5.2 Recommendations

A thll evaluation of potential off-site reIe,_es and ecological and human health unpilcatiorm

should be evaluated for this site

_iN_pl 13_44 g,MUL11R.E p.t_RGEL REP_RT_EOp DO_ 13
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Multiple Parcel Report--Railroad Tracks
Screening Sites Sampling Program

292 656

Defense Distribution Depot Memphis, Tennessee

The Radroad Track multiple parcel site covers Operable Units iOLO-2, OU-3, and OUR (shown

in Figure 1). Ttus multiple parcel is made up of areas surrounding railroad tracks where

potential spills from Iranspor ration along the railroad tracks may have occurred

The screening sites in this document have been identified by the Defezase Distribution Depot

Memphis, Tennessee (DDMT) through a review of exisfng documents, interviews with faczlity

personnel and knowledge of the facility's operations. Screening sites are Iocations at DDMT

where there is a potential for materials to have been released to the environment from past

operations. The folIowing Screening site is in this parcel:

• Screening Site 70/71 All railroad tracks

Sites where there is a corffirraed presence of contaminants from past operations oxe adckressed

in the Remedial investigallon Sampling Program. Other facilities have been addressed in the

Base Realignment and Closuxe (BRAL 0 Samphng Program, Results of these programs are

addressed in separate reports.

The purpose of the Screemng Sites Sampling Program _s to identify whether past activities at
each site have resulted in releases from the site that would require further invesfigataon. The

intent is not to fully dekneate the extent of soil or groundwater contamination attributable to

past operations, but to determine the nature of the c<Jntamination that may have been released
to the environment and conduct technically based screening analyses sufficient to identafy the

likelihood of contamination.

The purpose of this letter report is to evaluate the results of the Screening Sites Sampling

Program and sampling from previous investigations and to recommend No Further Action or

further investigatton at screening sites th _ parcel The remainder of this report present_ the

resul_ of past investigation_; Screening Sites Sampling Program strategy, procedures, and

results; and recommendation5 for each site•

Surface soils, subsurface soils, surface water, anti sedimenis were investigated as part of the

Soeennig Sites Sarapling Program. Surface soil samples (any sample whose lowest depth is two
feet or less) were taken both as independent samples and as the upper interval of a soll boring

profile. Thus, surface soil samples taken as Poxt of a soil boring naay have an "SB" designataon

and are initially discussed under Subsurface Soil Sampling Procedure (Section 22.2.2)

However, the results from that upper interval are presented in the surface sniIs tables and

discussions in Section 3.0.



Screening Site 70171--AII RailroadTracks

1.0 Introduction

This site consists of all of the potential railcar spills throughout the Mare I_stanailon and,

therefore, is not associated with any individual parcel. For this phase of the program, only

surface and subsurface soil samples are collected and analyzed.

The chart below presents the location and status information for this screening site

par_l eulldlng Number RI]FS 10U Site Number CERCLA =Status

M ultiplo RH Tracks 4 70/71 Screeniag

'RUFS: Remedial Invesligatlon/Feasibility Study
=CERCLA: Coraprohensive Environmental Response, COmpensation, and UEbil_y ACt

Screening Site 70/71 includes all railroad tracks at the Math Installation. Pesticides and

herbicides have been applied to the railroad tracks throughout the DDMT for weed and pest

control purpose& Historically, weed control also has been conducted through the use of a waste

oil and pentacidorophenol (PEP) mix (1970s) Additionally, the wooden planks used as railroad

ties have been pressure treated with PeP and other heavier hydroca_rhon residues that contain

polycyclic aromatic hydrocarbons (PAHs).

2.0 Study InvestigationArea

2.1 PreviousInvestigations

According to the Remedial In_s_gations at DDMT, Final Report (Law Envtroxxmental, 1990),

eight surface soil sample (SS21, S_22, 5523, .6529. 5532, 5S.34, SS.36, and GS40) and four

subsurface _oll sample_ (STE81, STB82, ST383, and STB84) were collected at Soreenlng Sit_

70/71 m 1989. Historical data from ,Screening Site 70/71 is sttmmartzed by media below, and

significant historical data are shown on Figure 1.

2.1.1 SurfaceS0il

In Sample SS29, methylene chloride, toluene, and acetozxe were the only volatile organic

compounds (VOCs) that were detected. However, all three compounds were detected at

concentrations less than sample qu,_.nilM tion LEmi_. Bis(2_thyLSexy]) ph thal_t e was the only

semlvola_e organic compound (SVOq detected in surface soLEat the site, and as with the

VOCs, it was detected at concentrations less than sample quanthation limits,

In Sample SS32, methylene chloride was the only VOC that was detected at concentrations

greater than sample quanti_tion limits, _owever, it was also debected in the method blank. No

SVOCs, pesticides, or polychlorlnated biphenyls were detected in surface soLE at the site at

concentrations greater Lhan sample quanllt_LE on limits.

Methylene chloride, acetone, and toluene (the ordy VOCs detected in surface toil) were

detected at 11, 13, and 6 micrograms per kilogram (_g/kg), respectively in Sample SS34 The
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methylene chloride and acetone o0ncenh-allons are suspect, however, because they also were
detected in the method blanks. No SVOCs were detected in surface soil at concentrations

greater than sample quantlrafion liralts

Several VOCs were detected in the other five surface soft samples collected at Screening Site

70/7), however, only four were detected at concentrations greater than sample quantitation

lin_its These four VOCs and the highest detected concentrations are total xyienes, toluene, and

acetone (detected in Sample SS40) at 9, 34, and 31 _g/kg, respectively, and 1,1,2,2-

tetrachloroethane (detected in Sample 5S23) at 19 _g/kg. No SVOC was detected in suxface sol]

at the site at oancentra tiotxs greater than sample quantit_bon Limits,

Four pesticides were detected in surface soft at ScTeening Site 70/71 during the 1989 site work:

eztdosnlfan sulfate, dichlor odip henyldichlor oetha ne (DDD), dichlo rochphenyldicldo rcethe ne

(DDE), and diddor o diphenyltrichloroe thane {DDT). DDE and DDT were detected at the

highest concentrations; 1,100 and 5,900 #g/kg, respectively. Several inergardc compounds

commonly found in sol] weie also detected in sample surface soil samples near railroad t_acks.
The concentrations of these compounds will be compared to established backgrotmd

cc ncenl_a tions and critical values in Section 3.1.

2.1.2 Subsurface Soil

Methylene chloride, 2 tiutanone, toinene, 1,2,-dichoroethane. and acetone ware found in

subsurface soil samples colfacled near railroad tracks in Parcel 32. However, the later three

were the only VOCs detected at concen_afio_s greater than the sample qumatit_tion limit.

Furthermore, methylene chloride was not reported without a qualifier designating that it was

also present in the method blanl¢. Bis(2-cthytizexyDphthalate is the only SVOC detected at
conc_rafions greatei than the sample quantibafion linlJt; it was also detected in the method
blank.

2.2 Screening Site Sampling Program

2.2.1 Sampling Strategy

The sitmpling sffategy was developed to evaluate whether releases have occurred to surface

and subsurface soils. A Level I (screening) analysis was conducted on surface soil samples in
the field for PAHs and PCPs. Subsurface soil smmples were analyzed for target compound

list/target analyte ilst (TCL/TAL) constituents in accordance with the Screening Sites Field

Sampling Ptan (CH2M HILL, 1995). The following sections present the s_mptLug pr_:edures and
laboratory analyses performed for surface and subsudace soils

2.2.2 Sampling Procedures
Sections 2.2.2.1 and 2.2.22 describe the sampling proccilures and laboratory _na]yses

performed for surface and subsurface soils.

2.2.2.1 Surface Soil Sampling Procedures

With the recommendation of the Termessee Department of Environment and Conservation

(TDEC) and the United S_tes Environmenlal Protection Agency (EPA), 70 surface soil samples

were collected along the railroad t_acks at the DDMT. The 70 surface soft sample_ locations

SANt_'PtI3144_T_CE pARCEL REP_T_RR_CKS D_C 5



were uniformly distributed over the railroad txaeks in open storage areas and warehouses with

railcar loading and unfoadmg areas.

At each sampling location, the sctl was removed fi'om the g_ound using a standard stainless

steel ti_wel and collected directly into a s_mpling jar. The sod samples were analyzed in the

field for PAHs end PEPs using an ¢_zyme-linked immunosorbent assay (ELISA) immunoassay

techmque. ALl sampling tc_ls were decontaminated before use at each sample Iota [ion

ac¢ording to the procedures specified in the Generic Quality Assr_rance Project Plan (CH2M H[LL,
1995) for the Rl/FS currently being conducted at DDMT.

2.2.2,2 Subsurface Soil Sampling Procedures

Subsurface soll samples were collected from 10 focallons (SBTOA, SB70B, SB70C, SB70D, SB70E,

SBTOF, SB70G, SBTOH, SB70I, and Stlg0J) at this site (shown in Pig_ce 2). At each location

samples were o0llected at two depths: 3 to II feet and 8 to 10 feet. The focatloz_s of the ten

borings were based on the fact that Levnl I PAH values in surface sods at these lccallons were

greater than 100 parts per million (ppm).

The following det_aLa the sample focatfons:

• SampleSBTOAwastakeneastoftheloadmgdockontheeastsideofBuilding970.

• SampleSB701lwastakenattheraikoadt_ackjustwestofllthSt_eet_ndSouthof6thStreet.

• Sample SBTOC was taken at tbe railroad bracks just east of 13th Sb-eet a_d south cf D Sbreet.

• Sample SllTOD was taken approximately 400 fcet nor th of 6th Sh'eet and 100 feet east o f 10th
Street.

• Sample llB7OE was taken at the railroad tracks nor thwest of Building 7ll6.

• Sample SB70F was t_ken south of Builtling 649 just norin (_f E Skeet.

• Sample SBTOG was taken at the ratiroad t_acks approximately 600 leet west of the southwest

corner of Braiding 319.

• Sample SBTOH was taken south of Budding 429.

• Sample SB70I was taken at the railroed t_acks located near the southeast corner of Building
449.

• SampLa SB70J was taken just south of Building 229.

Samples were colIected using a 2-inch_iameter, stainless*steel push sampler, VOC soil sampIes

were col]oct_d dir ¢,ct] y _om the conUnuous sampler using s_inless-st_al spoons Part of the

VOC sample was placed into a sealable plastic bag and allowed to equilibrate. The head space

in the plastic bag was measured for VOCs using a hand-hold photo ionization detector (PID).

The rema h_ing soil was placed into a stainless-stceI bowl mixed, and then t_ans_crred into the

approprm_e sample jars.

All sampling tc_ls were decontaminated before use at each Sample location according _o the

prccedures specified in the Cener/c Q_allly Assura_c_ Pro_ect P_an (CH2M HILL, 1995)¸
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2.2.3 Analytical Procedures

Twenty subsurface sod samples were sent to CH2M HILL's AnatyUcal Services in Montgomery,
Alabama for TCL/TAL analyses. Samples received at the laboratory were analyzed in

accordance with the prtxedures outlined in theC,enprie Qualihj Assurance Project Plan

(CH2M HILL, 1995).

United States Army Corps of Engineers (COE) split samples were collected from the 8- to 10-

foot interval of Sample SB70C and from the 3- to 5-foot interval of Sample SB70D. These two

subsurface soft samples were sent to COE's Alia_nta, Georgia laboratory for analysis of

TCL/TAL parameters. TDEC also collected split samples of the same two intervals in these

borings for analysis of TCL/TAL parameters in TDEC's laboratory

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

p_cess on the usability of the data. 1he DQE established that the detection of acetone and

bis(2-ethythexyl) p h tbala te can be atUibuted to field sampling and laboratory contamination
rather than environmental conditions at the site. ALso, tow concen_adons of dioalns and furaz_

can be attributed to background or insuntment noise and are not mdicative of environmental

conditions. With exception to the ql._lificafions listed above, the DQE concluded that dab can

be used in the project decision-making process.

3.0 Interpretation of Sampling Results

3.1 Presentation of Results

The following sections present results of the screening sit_ investigation for ._creening Site

70/71. Data are presented separately for surface soft and SUbe_Lrface sOdl and compared with

appropriate screening crlteda in three summary tables: Tables 70-A, 70-B, a_d 70_C. Data from

the 1997 CH2M HILL investigation are presented along with h:storical data from the Remedial

Invesligation_ 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

concentzation is compared with t_e observed range of backffmund values as reviewed lind

established by the BRAC Cleanup Team (BCO.

Seven COPCs were identified for Screenin b Site 70/71: arsenic, antirnony_ chromium,

dibenz (a,h) anthzacene, PCBs, dieldrin, and beta hexachlor ocycloh exane [beta BHC1)

3. 1.1 Suflace Soil

Results of the surface sod analyses with values above detection limits are shown in Tables 70-A

and 70-8. The results presented in the tables consist of data (1990) onIy since CH2M HILL did

not perform LeveI 3 analyses for surface soils. The 70 surface soil samples analyzed using the

ELISA immunoassay technique were used to position the locatinn of the subsurface borings Lq
areas with hJgbest PAH and PCP concentTation, Only ten samples had PAH co_centralJons

_bWP/137_9/MULTIpLF pARCEL REPORTS_RTRACK$ DOC 9



above 100 ppm (Figure 1). The surface soils were all positioned adlacent to the railroad h'acks in

areas where PAH deposition from the track5 would be expected to be greatest¸

3.1.1,1 BCT screening Criteria

Table 70-A summarizes constituents for which the BCT has selected a screening criteria,

A_enic. antimony, chronfium, dibanz(a,h)anthr ace ne, and PCBs were detected in the previous

investigahon conducted by Law (1990) at concentrations exceeding the BC_ criteria and

background values,

Arsenic was detec_d in Samples SS29, $823, SS36, a_d 5S40 at respecrdve c_ncentrations of 23

mihigr ares per kilogram (ms/ks), 23 ms/ks, 25 ms/ks, and 21 ms/g, all di which slightly

exceed the _ criteria (background I value of 20 rag/ks, However, these concentrations a_e

considered to be within the range of background values.

Pmilmon X was detected in Sample SS21 and SS23 at 8 rag/kg _nd 12 rag/ks, i_ which both

concentrations exceed the BCT criteria (background) vahie of 7 ms/ks.

Chromium was detected in four surface soft samp]_ at concer_tTations ranging from 15 ms/kg

to 115 ms/ks, The highest co ncenlw_ilon detected, 115 ms/ks in Sample SS21, exceeds the BCT

criteria value of 30 ms/kg and the background value of 24,8 ms/ks,

Dibenzo(a,h)an thr acene was detected in Sample S,623 at 21 ms/kg (esllmated), w hicll exceeds

the BCT criteria value of 0 088 rag/ks and the background value of 0.26 ms/ks.

PCBs (PCB-1016, PCB-1232, I2CB-1242, PCB-]254, and PCB-1260) were detected in Samples SS21
and SS23 at concentzafior_ ranging f:om 0,1 ms/ks to 0.4 rag/ks, all of which exceed the BCT

criteria value di 0,003 ms/kg. A background value of 0,11 rag/ks is available for PCB-1260 for

comparison, PCB-1260 was detected in Sample S$Z3 at 0.32 mg/kg, wblch exceeds the

background value of 0,11 ms/ks.

3.1.1,2 Other Screening Criteria

Table 7_B compar_ the remaining constituents with the soft thge$ilon screening criteria for

both re.sidential and Lqdustfial exposure scenarios. Dieldrin was the only compotmd detected at

co_tcent_a_dsns exceeding screening level values,

DieIdrin was detected in Samples $521 and SS23 at 0.12 ms/ks and 0:16 rag/kg* m which both

concentra_ons exceed the residential soil ingestion screening criteda value of 0,04 mg/k S and

the background value o_ 0,086 ms/kg However, these values did not exceed the induslribl

risk-based concen_ations (RBC) of 0.36 ms/ks. Dieldrin has been identified by the BCT as a
sitewide COPC and will be evaluated on a sitewide basis,

3.t.2 Subsurface Soil

TabIe 70_ summarizes subsurface soil samp]ing data. Lead values generally exceeded the

groundwater protection standard but were below the background value. One constituent, beta

BHC, was detected at concentrations exceeding the groundwater protection screening level
Values.

The ounslituent beta BHC wva detected in the Law (1990) Sample $TB84 (at a depth of 217 to

222 feet) at a concentration of 0.019 ms/ks, This value exceeds the groundwater protect_on
cri_er fa value of 0.003 ms/ks There _ no background value fo_" beta BHC lot comparison.
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3.2 Vertical and Lateral Extent

Surface and subsurface soil samples were collected in areas where potential radcar spills may

have occurred throughout the Main [nst_ilation. In addition, suxface and subsurface soils

surrounding railroad tracks in the western haL_ of the Main IngratiatiOn were evaluated in a

previous invesUgetion conducted by Law (]990).

Elevated concen_afions of antimony, alarc rmum, arsenic, dJeldrm, PAH_, and PCtis were

detected in the s_face soft samples as presented in the Law data (1990). Most of the Law (1990)

surface soti samples (SS2], ._ 22.,SS2.3, _2, ._, SS36, and _il) were taken in the
northwestern part of the Main htstalladon, either north of iluilthng 835 cr east of Building 9Z5,
All ccncenixafions of PAHs and PCBs detected in the surface soils were found at these

incahoz_s

An elevated concentration of chromium and an_mony was detected in Sample $621, iust west

of 21st Stxeet and northeast of Building 9/2.5. AntLmony was also detected m Sample SS22s which

is north of G Sh'eet just north of Building 970.

The Law (1990) surface soft 5ample _29 was taken Ln the southwestern part of the Main
[rls_]Jation, just east of Building 873_ where only an cJevated concentration of arsenic was
detected.

Only three of the COPC_ (arsenic, chromiun_ and beta BHC) were detected in the subsurface

soils, as presented in CH2M HILL and Law data (1990) Concentrations of arsenic and

chromium detected in the subsurface softs were within bsckgrotmd value ranges.

The exceedance of beta BHC in subsurface soils was detected at a depth of 217 to 222 feet in a

Law {1990) boring crumple located north of Building 835.

The dist_b_tion of PAHs along the railroad tracks will be hrrLheI characterized and results will

be submitted in the Main InstaIMtfon Remeduzt fnvesttgellon Report.

3.3 Potential Migration Pathways

The following pazagrapbs provide a general discussion of potential migration pathways for

COPCs found at Screening Site 70/71.

Arseme is present at several sites on the DDMT in surface soils at concentrations above

scTeerdag 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 migrate as suspended sod m surface water or as a

sediment. Arsenic can exist in four common oxidation states, a_d these control its solubility. It

readily transports through aquatic envimranenis as a dissolved salt or as a complex with an

organic compound

Chromium has been reported from surface and subsurface soils at the DDMT in concentrations

greater than the screening levels. Chromium occurs in two oxidation states: +3 and +6. The

hnvalent form readily combines with aqueous hpdxoxide to form insoluble ehron_ium

hydroxide and is of little risk. The bexavalent form is soinb]e tends to stay in solution, urdess
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some activated carbon material is present for it to sorb onto. Dissolved chromium is readily

adsorbed onto sediments but may be tnoaccumulated through aquatic organisms.

Dieldrin is present at the DDMT m surface and subsurface sods. Since this compound is only

minutely soluble in water, its most likely migration pathway at this site is via erGsion as

suspended soil particles in the surface water where it potentially would be available to aquatic

orgablsm_. Dieldrin in the subsurface soils should be relatively immobile and should not

unpact groundwater quality.

PCBs, as a group, are relatively insoluble in water; therefore, they tend to imgrate prlmarfly

through physical transport such as erosion via surface water. At the DDMT, PCB-1260 has been

detected at concentrations of concern in surface sods. This material is subject to imgrarion either
via wind action or su-r face water _anspor t and the FCB would be present as an absorded

chemJcal on the clay piatelets comprising the soil. This material could potentially be ingested

either by breathing contaminated dust or by aqueous organisms exposed to tttrbid water or

bottom feeding of contaminated sediment.

PAHs have been found in surface soll sitewide at DDMT possibly due to railroad operations.

PAHs may come from creosote seepage from railroad track cross ties, from historical raiica r

leaks to the surface, or from application of a PCP/used oil mixture that was historically applied

for weed control along the tracks. Migration of PAH across the surface may occur with surface

soft _ranspoff¢ mechanism thcinthng surface water runoff and wind action.

PAils have are a rmxture of heavier hydrocarbons and are similar in chemical and physical

characteristics, and tend 0o migrate and behave in the enviconment in a similar manner.

Gemerally, these compounda have low vapor pressures, and are only nutr glnally soluble in

water, and have a l_gh aff_ty for soils. All of these compounds have been detected at
concentrations above screening values for surface soils at the DDMT. They would lie expected

to migrate as adsorbed components of the s &xis. and would potentially be available to aquatic

or ganisn_ in turbid surface water or to bottom feeders in areas with con_minated sediments,

That none of these compounds was detected in sediments indicates this £_ not a major source of

contaminant migration for these compounds at this site. These compotmds do not

bioaccumulate signifrcantly due to their rapid metabolism and excretion by most aquatic

orgy.

3.4 Additional Data Needs

The PANs dds lIibulion along the railroad I_acks will be further defined in the near f_tttre and

will be submitted as an addendun_4.0 Interpretation of Screening Cdtefia Compadscns

4.1 Methodology

The Preliminary Rtsk Evaluation (PRE) was performed m accordance with the Guidance an
Preliminary Risk Evalitations for tl_ Purpose of Reaclting a Finding of Sintabitity ta Lease (FOSL)

(EPA Region W, 1994). A discussion of the PRE methodology is provided as Appendix A to this
document.
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4.2 Screening Site 70/71 Risk
An evaluation of human health risks assoQated with Screening Site 70/71 has not been

performed.

5.0 Summary and Recommendations

5.1 Summary

Screening Site 70/71 consists of all cf the potential raflcar 5pills throughout the Main
Instatlatio_ and is not associated with any individual parcel. However, some conmaon risks

have been identified at this site just as they have been identified at other sites at the facility.

Arsenic was detected at concentrations just above background levels; metals were detected at

elevated o0ncen_ations; dieldrin concentrations were detected in the surface soils, and PAHs
weie detected at elevated concent_:ations.

5.2 Recommendations

A site specific human health evaluation is recommended for thts site, to determine appropriate

risk management actions. Other smdlar railroad tracks data will be used as a guidance as

suggested by BCI" Depending on the results of this evaluation, the site may require no further

action or could require remediation due to the presence of PAH compounds and other

constituents. Possible remedial options may include removing and replacing contaminated

material and conta_r_Aat_d soil al(mg the tTacks. Removal of t_aeks that are no longer needed

for ifitiLre facility use sh(_uld be considered.
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3.0 Preliminary Risk Evaluation (PRE)

Methodology

3.1 Introduction

Initial draft letter reports, which included a screenLng evaluation of the data collected, were

prepared for an sites identified at the Defense Dislzibution Depot Memphis, Tennessee

(DDMT). These data included samples coUected as part of the Screening Site (SS), Base

Realignment and C1o_ur e (BRAC), and RemPdial Lnvestigation (R D site characterization
efforts. The purpose of this evaluation was to evaluate whether sit_s have con_mination at

levels that would requ_e fmther Lnvcsfigatio_s for protec_on of human health and the

env_ronmem. During the BP-_C Cleanup Team (BCT) meelings, the United States
Enviroment_] Protection Agency (EPA) and Tennessee Department of Environment and

Conservalion (TDEC) suggested using a risk evaluation methocLology f_m Lhe Preliminary
Risk Evaluation (PRE] guidance (EPA, 1994) to reach Findings of Suitability to Lea_e (FC_L)

conclusions at these sites. This doclmlent presents the fLndLngs ef the PRE as we]] as
recommendations concerning whether the site can be used for indusixiaL residential, or

other purposes while being protective of human receptors. Ecological receptors do not drive

the sit_ management decisions at tids site due to the highly L'xdtLsla_nlized nattgre o[ DDlVlT.

EcoIo_cal risk assessments were therefore not performed as pa_ of tids PRE.

3,2 PRE Methodologyand Screening Criteria Selection
The PRE methodology (EPA. 1994) identifies a screening protocoI m evefuate sites, which is

aecomphahad by preparation of tables that compare the site concentratiot_ with designated

s_ating ¢oneent*atiom, generally tha Region III risk-based com'enh-afion values.

The tables also present a risk ratio betwom the maxmaum conom_ration reported and the

screeofrtg values, For candnogsns, these ratios are multiptied by 10 _, thus providing a risk

_si_te. For systemic toxicants, the risk ratios provide an estimate of the non-cancer
h.._d. The riskscalculatedfor the ind/vidual chemicals are summed to estimate the

ag_e_te risk at each sample siatio_.

guJda.nce was applied to the DDMT sites as follows:

• The cnteda used for PRE were selected from the EP._ Re#on m Risk-Bcsed

Concentration (RBC) tables (EPA, 1997).

• A PP3:. was conducted for each sampling point at a site. The _um s_nplms_ation-

epeci_e risk assodated with a site was used Ln the risk evaluation. Lnaddition, the
average of the sample Hsks was provided for each site.

• Maps of sample-specific PRE values were prepmxd that provided geographical
dJstz_bution of the cont_tion across each site as well as across the ent_'e DDMT

LnstaJ]ation. SedLmems and surface water ratios were also calcefated u._g
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EPA Region IV ecological screening values. These are presented only in Appendix A,
and are no| included in the site discussions

• Both industrial worker exposure-based and residential exposure-based PRE risks were
calculated.

A risk ratio was not calculated (assumed to be "if') where a chemical was detected below

the background concentrations (see Set, on 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 sild The risk ratios based on

comparisons of groundwater concmlirations with conservative potable water criteria are

used because the screening level effort is designed to provide a cor_ervafive screening
evaluation.

Because most of the DDMT facility is well developed and has been industrial for a long

period of t_ne, there are no ecologically sensitive habitats present within the Main

Installation of the facility. Thus only human health protection-based eval ua tio_xs were
conducted for the PRE evaluation discussion in Section 4.

3.2.1 Background Criteria

The background criteria for inorganic co_sbtuents are the _o-times mean values estimated

in the Background Sampling Program Technical Memorandum (CH2M HILL, 1996). All of

the sample result_ were compared with background values for the naturaUy occurring

inorgamc corLstibJents. The background values were obtatoed from the con_espcnding

media, and the detected conc_t_ations were statistically evaluated to _limate the mean
COnCez it:ratio1 t.

Some of the hack_:ound values tocksded in this draft report have since been modred to

account for more conservative evaluation of the background. The modified values were

calculated by eliminating outliers in the data sets or re_aoving background sampIes taken

from the DDMT perimeter. The DDMT perimeter samples may be influenced by pesticide

xpp]/catio_ which wouId b_ the natural beckgromld levels to higher values. The new
backg0round values have been proposed to the _Tf, and the values subsequently approved

by the BC]" were used as the bad<groined values in th_ report- A PRE rkk ratio value was
not emIculaled when a chemical did not exceed the bed<ground.

According to EPA Region IV guidance, two Kme_ the memb or upper 95 percer tt

conceJltTation (only for selected orglmic chendca_) was considered as the background
concerllxation and used for comparison with sample-specific detected concentrations at

each site and for soft and groundwater.

A _xlorinated hydrocarbon pesticide, dieldrin, was detected across the site at DD ivlT as well

as in some of the offsite background samples. A techmcal memorandum was prepared for
the BCT review, analyzing the statistRcalsignificanceof the detecteddieldrincompared to

the background (see Appendix B}. All data _om the stie were _vided into three sub-groups
bas_ on the t_oe of land use and eompa_d a_st the backgrocmd. Lq accordance with
this st_tis_nl evaluation, dieldrin was not a chemical of potential concern (COPC) in the

railroad t_acks and open storage areas of the site. ]t was a COliC at all other areas of the alte

including the GoV Comse and su_oundLug ase_s, and warehouse areas, A concentration



• .
above0.5mildgeamperlifio rara(mg/kg)inthegol courseareamificatesan xce  ce
above background die]driftlevels,and a sLm_l_ concentrationforthe warehouses areais

1.3 mg/kg, as per the staOstical evaluation. As a conservative measure, 0_5 rag/kg is used as

a cut-off point in this screening level effort. The site-specific discussion is included Ln
Section 4.0.

3,2.2 ResidentialRBCs

Residential RBCs are the talget screening criteria protec_dve nl human health under

residential exposure assumptions. Thee values are caloflated by EPA Region HI to be

protective ageLrkst ingestion intake only. Each detected s_eface sod concenlmation was

compared against these criteria. A carcinogenic and noncarcmogeinc ratio was calculated in

separate t_bths in accordance ,with the PRE guidance, An average risk per site and a sample
representing the mammum risk at a site are presented in these tables.

The groundwater RBCs are the values s_lected from EPA Region HI RBC tables. Da_a from
each individual well were compared with these criteria.

3,2.3 IndustrialRBCs

Industilal RBCs are the t_rget scTeemng values protective of indusb-_l worker exposures.

These values are calculated by EPA Region l_ to be protective against ingestion intake only;

however, the EPA (1994) prescribes use of the Region 1II rlsk-based criteria in the PRE

calculation. Detected chemicals from surface soii were compared against these criteria.

Detec_d chemicals from each t_ample were also compared with these worker protection

criteria for rlsk management decisions at sites that will continue to be used as indv._ _ad

facilities. Both carcinogenic risk ratios and noncarcinogeinc PRE ratios were calculated

separately foUowing PRE guidance.

A wed-specific risk ratio and noncarcinoge_ic PRE ratio were calculated for groundwater as

p_ the guidance. An industrial scenario was evaluated using the residential water RBC

values divided by 0.Z5 for volatile orgeme compounds (VOC.s), 0.5 for all other chemicals.

In summmy, constltue_ts that were detected at a site, but not exceeding the background or

PRE risk ratio above I in a million C104) or a ratio of 1.0 for sysi_dc to_dcants are

consid_ed unimportant or not significant.

Wheneve¢ an inorganic chemical is presenting a risk ratio above one in a million or a

_-_,d Index (HI) above a value of 1.0, yet the chemical is naturally pccurrmg and the

observed concent_atio_ are dose to background levels, the ratio exceedance was not

considered critical for the following r e_Lsons:

• These chemicals are naturally occurring and ifie concentTation ranges could be simdar to

the site concentxation ranges, and a point comparison cannot account for the upper

levels in the background, which can be similar in concemtrations to the site

• Several of the_e chemicals are not reD, toxic andl are nui_itionany _senfisi to human
health

• No apparent site-related activities involving these chemicals -- and/or-

• Ratios were exceeded only for the residential scenario
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An additaonaI data m erpret_tion no st_cfly based on the rink ratios L_used for dieldrin at

the site. Dieldrin was statistically evaluated for its distxibutlon across the site compared to

the background (see Append_ B). It is considered a COPC in the Golf Course area and its

$urrotmding parcels, emd in the parcels arotmd the warehouses, if concentrations exceed

0.5 rag/kg.

3.2.4 DataEvaluation

Inorganic chemical lead does not have an exislSng toxi_ty factor. It is regulated by the EPA

based on blood lead uptake in the exposed individuals, which accounts for muidpIe sources

for exposure (e.g., from food) in addition to the environmental media. Lead levels are

comidered "mile" by m_st regulatory ag_acies under residen0al exposure conditiem at 200

to 400 mg/kg, and under ind_Jsbial exposure conditions aL 1,000 mg/kg. The drinking

water action level for Iead is 15 micrograms per ther (_g/L}. Therefore because lead is not

c],_ss_ed as either a carcino_=dc or noncarcinogedic cbem_cal, lead concentrations from

DDMT oze compared with the_e criteria and PRE ratios are Included in both carcinogenic

and noncarcino geldc bth]es.
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