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FOREWORD

The Agency for Toxic Substances and Disease Registry, ATSDR, is an

agency of the U.S. Public Health service. It was established by

Congress in 1980 under the Comprehensive Environmental Response,

Compensation, and Liability Act, also known as the Superfund

law. This law set up a fund to identify and clean up our

country's hazardous waste sites. The Environmental Protection

Agency, EPA, and the individual states regulate the investigation

and clean up of the sites.

Since 19S6, ATSDR has been required by law to conduct a public

health assessment at each of the sites on the EPA National

Priorities List. The aim of these evaluations is to find out if

people are being exposed to hazardous substances and, if so,

whether that exposure is harmful and should be stopped or

reduced. (The legal definition of a health assessment is

included on the inside front cover.) If appropriate, ATSDR also

co_ducts p_hlic health assessments when petitioned by concerned

individuals. Public health assessments are carried out by

ehvironmental and health scientists from ATSDR and from the

states with which ATSDP. has cooperative agree_ents_

E_osure: AS the first step in the eva!u_ticn, ATSDP. scientls%s

review environmental data to see how much C@V;_aml_a_lon is _5 a

:_- where" !5 is, =no-" how people mioht co_e into contacu with

i _ _nvir 3_me_t _iit Generally, ATSD_ toes no_ cc!!ect i__ c,c_

sampling data but reviews inf0r_ation proviend by EFA, onher "

government agencies, businesses, and the Duh!ic. %';hen uhere is

noL enouch environmental infoln_ation availab!e_ ti_e repor_ will

indicaZe what further sampling data is neeced.

Health Ef-_ects: _f %he " " of the _nvl__snm_nta! daze snows

the5 Feop!e have or could come into contac5 with hazardous

substances, ATSDR scienKists then evaluate whether or not there

will be any harmful effects from _hese exoosures. The report

focuses on public health, or the h_alth im_a_ on the comr.un!ty

as a who!e_ rather than on individual risk_ Again, ATSD_

generally makes use of exissing scientific information, which can
include _he results of medical, toxicologic and eDidemiologic

s_udies and the data collected in disease recistries. The

science of environmental health is still developing, and

sometimes scientific information on the health effects of c_a_n

subsnanc_s is not available. When this is so, the report will

sugges_ what further research studies are needed.

Conclusions: The reoor_ presents ¢onclusicns abou5 the level of

heal_h _h_ea_, i_ any, posed by a site and _omme.._

stop or reduce exposure in J_s public health action mlan. ATSDR

is primarily an advisory agency, so usually _hese reports
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idenLify what actions are appropriate to be undertaken by EPA.

other responsible parties, or the research or education divisions

of ATSDR. However, if there is an urgent health threat, ATSDR

can issue a public health advisory w_rning people of the danger.

ATSDR can also auLhorize health education or pilot studies of

health effects, full-scale epidemfology studies_ disease

registries, surveillance studies or research on specific

hazardous substances•

Interactive Process'. The_ health assessment is' an _n_eractive'
process. ATSDR solicius and evaluates infoz-mation _tom numerous

' _ e and fed _ral agencies, the companies responsible for
clty, sLa£ , _ • . - •
cleaning up the slte, an_ _he communlty. It then shares its

conclusions with them. Agencies are asked to respond to an early

version of the report to make sure that the data they have

provided is accurate and current. When infomed of ATSDR's
COnClUsions and recommendations, sometimes the agencies will

begin to act on them before the final release of the report.

Co_%unity: ATSBR also needs to learn what people in the a[ea

know about the site and what concerns they may have about its
impact on their heal_h. Consequently, throughou_ the evaluation

process_ ATSDR acalve!y gathexs lnformstlon and comments from the

DooDle WhO live or worn near a slte ]nc!un!ng res!aen-s o- _._e
-_ - c_vic leade_= _=a]tn pro_essio_als ant comm_!bv c-o_=s.
a_ea, _ ...... • , . _ - _ -

TO ensure tha_ the report responas to tn_ commun!tv s boa!in

[heir comments. ...._-,i -_-_;._co_ents rece!veQ zrom zne __=!c =_=---

responded to in th_ final version of the report.

Co_nents: if, after reading this repor_ you have c_/es_ions or

common%s, we encourage you to s_nd them to us.

Letners should be addressed as follows:

Attention: Chief, Program Evaluation, Records, and _nformation

Services Branch, Agency for Toxic Substances and Disease

Registry, 1600 c!ifzon Road (E 56], Atlanta, GA 30233
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The Defense Depot Memphis Tennessee (DDMT) is located on 642 acres in Memphis,

Shelby County, Tennessee. It is about five miles east of the M_sslsfippi River, and four

miles east of the Memphi_ central business district..

DDMT was eonstmetod in 1941. Operations began in 19_.2. DDMT has served as a supply,

storage and mainmnanc= facility for tbe U.S. Army since that time. The supplles include a

broad range of eommotildes, such as clothing, food, medical supplies, electronic equipmeab
petroleum products, construction materials and kodustrial chemicals. Many of the supplies

contain gsalponenl5 which axe now considered hazardous materials. During the course of

normal aedvifies leaks and spills occurred. Also, items were disposed in the oosim disposal

In 1981, the Defense Logistics Agency began evalualing the management of hazaxdous waste

materia2s al its facilities, including DDMT In 1988, DDMT began to investigate soil and

groundwater coniaminalinn. TO aid in the study, DDMT was divided into four operable
units (0Us) The facRity was proposed for placement on the Nalianal Prinfifies List in

Au_st, 1991, and placed on the NPL in October of 1992. The chemicals eonmrninants that
have been most found ate volalile organic compounds (VOCs- ma_y cleaners and solvents):

peLmlcmn products, peslicides, and metals.

DDMT is no[ the type of faniliry generally associated widl produedon large amounts of

hazardous wasms The types of conmmmaliorl Ihat exist are from burial of unusable

industrial supplies mid chemical agents in Dunn Field. from isolated spills, or [zorn thz

normal application of pesticides and hcthieides m the facility.

The contamhmtinn issues a_ DDMT that wLll be evaluated for puhfic health implications m-e:

• contamination buried in Dunn Field (reaching the grotllniwater under that

axea);

• the possibifity of contaminatinn in dra/lage chmmeis;

• the possinility of air contamination; _,%qd
isolated areas of sod contaminedon on the Main Instnilaodn

Contamination buried at Dunn Field has coEliaf_ated lhe shallow groundwater under Dtmn

Field However, pubfic water supplies have been pronided to neighbors of DDMT since Ihe

late 1940's easly 19>0's, before the disposal axea had been extensively used Neighbors or

DDMSF were likely using public water supplies and would not have been exposed to any

eontaxninated gromniwater. Public water supphes aze monitored and contaanhlafion from

DDMT bas not been detected Additionally, the municipal water supply can be trea_ed g

necessary, so that [f contzaninatinn from DDMT _ere to reach the pubhc water supply, i_

would be _reated and would not become a pubhc henith problem for drinking water
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The possibility of contamination in the drainage ditches is an issue that is being investigated,

Although it is very unlikely that enough contmnina_ion exists to pica.sent a public health

threat, ATSDR is recommending that sample_ be analyzed to verify that no threat exists.

Operations at DDMT (for example, waxehou_ing and skipping activities) are not generally
a_sckiated with slgkifica_t amounts of air eonmmkiafion. However, over the years, isolated

aecldeats and incidents have occurred that are evaluated in this public health assessment. For

the most pan, these do not appear have released enough contaminants to present a threat to

public health. However, with the absence of air sampling information, ATSDR recommends

that soil samples be analyzed from the area of the sanilbLastlng pperatiot_. Soil samples in

this area will provide information on whether metals from the sandblasting opemilon were

Lransported by air currents _nd deposited outside tho facility.

Access to areas containing contain _-nated soil is controlled by warning signs, fencing, or

paving. AS a resdt, the areas contahring conl_minated soll are not a threat to public health.
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INTRODUCTION

General Information

The Agency for Toxic Substanze_ and D_ Rcglstry (ATSDR) was e_tabfshed under the

mandate of the Comprehensive EnvhOlLqleural Response, Compenmfion _md Liability Aei

(CERCLA) of 1980. (Note: Appendix A provides a listingof ahbrevladons and acronyms

used in this report.) CERCLA, also known as ths "Supoffund" law, authorized the U.S.

Envi_0nmental Protex:fon Agency (_,PA) to conduct clean-up activities at hazardous wa_e

sites, EPA was directed to compile a llst of sites considered h_7_rdous to public health.

This fist is terme/the Nafion_ Priorities List (NPL). The 19_6 Super_nd Amendmenls and

Reauthonzaffon Act (SARA) directed ATSDR to perform a public health assessment for each

NPL site. In 1990, federal faei_tie_ were h_aleded on the NPL.

Public health assessments (PKAs) _re conducted by scientists from ATSDR (or from states

with which ATSDP- has coopemlive agreements). The puq_3se of a PHA is to determine

whether people have been (in the past) or _ being exposed to (in contact with) hazardous

substancez anti if so, whether that exposure is harmful anti should be _toppod or reduced.

In conducting the PHA, three types of inhirmadon are used. A major source of information

is the extenalve envifomnenm/th_ta col/ecled for EPA. Tl_s infonnatlon is emunined to

detenhine whether people in the community mifht be exposed to hazardous ma_ehzJs from

Ihe NPL facility. If people are being exposed to these chemicals, ATSDR will determine

whether the exposure is at tevels v, lfich might cause harm A second source of information

used in the PHA is commuth_y health concerns. ATSDR will e','aluate he:/th concerns e_

community members and determine whether he&ilh concerns cou]d he relined to exposure to

chemicals released from the NPL facility, if ATSDR finds that harmful exposures have

occurred, health outcome data (information from local hqspitals _d other medical

organizations) can he used to thnher assess the occun-ence of speci_c illnesses.

The PEA presems conclusions about wheiher exposures _e occurring, and whether a heath

threaL is presented. In some cease:, if enough _formallon is avathb]e, it is possible to

deten:lme whelher exposures occurred in the past If b is found that a threat exists

recommendations a_e made to stop or reduce the threat to public health. ATSDR is

advisory agency 1Is reconmendatinns identify actions wlticb EPA, the facility or local

agencies may u_lde_ake. If exposures are occurnng o_ Ieve_ which cotdd po._e a thrdat to

pubhc health, ATSDR can undenzke health education acilvides or cerizin additional follow

up studies. ATSDR can also identify _/pes of mhirmedon which might be needed to make

public health decisions, if such information is lacldng.
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In order to evaluate the effect on public health of coataminants at NPL sites, the public

health assessment focuses on examining whether people have been exposed to (in contact

with) the contaminants. TO thisend, the two most important tasks in the public health

asSCSSGlg_t _;

1) determining whether people have been exposed to hazardous materials from the

NPL facih'ty, and,

2) _/exposure is possible or has occurred, determining whether the erpoaure is at a

level the2 could be a threat to pubic health.

In this pHA we will examine:

$ whether contamination exists in the envkonment,

• whether contamlnation is in places where people in the surrounding

community might come in contact with the contaminants, and

• ff there h exposure, whether it is at a level high enough to affect the

health of people in the communit 7.

TO make these decisinos, each of the possible environmeatal "pathways" will be exaramed.

An enviromneata/ pathway can be described as the route that the contamination foUows to get
from the source to where people may be in contact with it. The envbonmental routes that

this PHA will examine are:

1. groundwater, or underglound (well) watzr, in both public water supphes and

pnvate weUs,

2 surface water (creeks, ponds),and

3 sediments under the creeks and ponds aJni on their banks; 4 air;

5. soU; and

6. the "food chain", such as hvestoak, crops, game and fish (spec_qcally, ac DDMT,

heine gardens)

Figure 1 portrays the envh-onmenta/ routes we will havestlgate in thls PkL,k The numbers 1

through 6 on the figure match the numbers for the routes shown above, and will he referred

to throughout the Iext as the pathways and possSbiiny of exposure are discussed Fibre 2

_hows the questions ATSDR asks about whether exposures could occur thaiwould cause

public heahh



i :

]SigolmI Legend -- In the envlfolL, nental ¢xposu_ evaluation, ATSDR exarnin_ the TYPES

rand A_A4OIINTS of ¢ontamiaam_ present at their SOURCF_ (such as spills, l_fi¢_ or

landfills). The RObin. these contaminants might take is then demunincd (These are noted

on the figure by the numbers 1 through 6). ATSDR looks at envhortmeatal data to decide

whether it is 1hk¢ly that one or more of thee ROUTES is in fact ¢ont_m_n_ed. If

contmmLnation is found, ATSDP-- decides whether people can be in CONTACT with these

chemicals, by BREA'] ¸llh'_¸G, DR/NKE_G, EATING, or TOUUlIJ'4G them. Finally

ATSDR detemfi_es whether the AMOUNT present is _uffi¢ient to be a public hcahh

p_oblem.
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ATSDR Exposure Evahmtion Process

WHAT ARE THW CONTAMINANTS AT DDMT?

WHICH _VIRONM_,NTAL MEDIA ARE CONTAMINA:I_D?

(AIR, WATER, SEDIMENT, SOIL, FOOD)
AND

HOW MUCH cONTAMINATION IS PRESENT hN EACH?

HOW DO "]'H E cONTAMINANTS TRAVEL TO W H v:RE PEOPLE
CAN BE IN CONTACT WITH '1 HWM?

HOW COULD PEOPLE BE EXPOSED?

(BREATHE,, DRINK, EAT, OR

TOUCH)

' ]3? EXPOSURE IS oCCURRInG, OR OCCURRED IN 'tHe, PAST

IS\WAS THERE COh_F,A2vlTNATION IN AMOUNTS THAT WOULD
AJo'_'ECT HEALTH?
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prcblems. 1 3 1 1 8

Ailotbor irnporlant factor is the way that people nugnl contact the ¢cntaminanL By this we

me.&rl whether the chemical is:

• inhaled;

• ingested (eaten or drunk); or

• absorbed through the skin.

Not all chemicals arc a hazard for each of these methods of contact. For example, most

metals are not harmful, particul_'ly in vet 7 low amounts, if the only contact is by way of the

skin.

BACKGROI/ND

Site Description

The Defense Depot Memphis Tennessee (DDM_ is located on 642 acres th Memphis,

Shelby County, Tenn_see. See 17igure 3 for the location of the _ite (1). DDMT lies in the

south central section of Memptfis. It is about five mi]e._ east of the Mississippi River, mad

fouI" ffi_es east of the ivfem]2his central business district.

Located on land that was previously used for growing co_ton, DDMT was constructed in

_941. Operations began th 1942. DDNPP has served as a supply, storahe and maintenance

mcility for the U.S. mi_ma-y since thin time. hi 1962, the Defense LO_SLieS Agency (DLA)

assumed cormnand Of DDMT The supplies include a broad range of conxmodides, such _s

clothing, food, n_odicnl supplJe_, nlectrohie equipment, pelznleum p_epucts, ¢onsLoacdon

materials and industrinl chemicals (2). Many of the supplies contain components which are

now considered hazardous materials. Over the 50+ year history of the facifity, during the

course cf normal ac[ivities and due to the la_e volumes handled, leaks af, d spills occurred¸

Alsoj ilems conlalrdng hazardous maLerials were disposed onsbo. With the exception of the

early mustard agent disposal activity, DDMT has kept comphile and derailed records of

matel_als 5piUed or disposed, and theLr locations For this reason, [he sources and _.'pes of

contamination at DDMT are henemUy well ide_I_ed.

A review by the A-rTny of insbaLhition records suggests that about 77 waste disposM _bes, spill

locations, and othe_ altos of possible enviromllental concern exist at DD.NIT. These _hes erie

called In_tzlladon Restoration Program (IR_) sites. Mmay of these IRi? silos a_e located in

Dutm Field (2) (See Figure 4).

It_ 1981, DLA beg_n evaluating the manzgemem of haza_'dous wasle matelials at bs facades,

including DDMT (3). In 1988, DDlvIT
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bogml to h_vesdgatc soliand groundwater contaminating. To aid in the study,DDIvIT was

divided intofour operable units(OUs)(4). These are showu inFibre 4. Based primarilyon

concern thatthe groundwater aquiferused to Supplydd.kin_ water could he conuninnated_

the facilitywas proposed for placement on the Nadonni PrioritiesList(NFL) in Au_st

1991, _d placrxlan the NPL in October of 1992. The abemical contaminantsof greatest

concern are volatileorganic compounds (VOCs), mainly cleanersand solvents,petroleum

products,pesticidesand me_Is.

Demographi_

According to the 1990 Census, a totalof about 825,000 peopin livein Shelby County, where

DDMT islocated. In the two census tractssurroundingDD_%f]?,thmling 6._4 squaremiles,

there are about 25,0(]0r_side_ts(15). Figure 5 shows populationdensltyof the _ around

DDhfT.

DDIVI2" employs about 1,200 civiliansand 16 militarypersonnab B_se housing consistsof 8

unitswith a population cf about 24, includingmilitaryper_oauelaed familymembers (14).

Tlli_housing islocatedin the _outhr2_teracornerof the site.

Land Use and Natural Re_ourc_s

DDMT is located in the metropolitan Memphis area. The vicinity is an area of mLxed

residential, commercinl_ and thdustlSai land use.

The facility is divided into two sections. 'The Main Installation, covering 578 acres, is

heavily developed. The land area is graded, paved and built-up with waxabouses, storage

areas and administrative buildings. There _re relatively small open, grassy areas throughout

the main facisky.

The small base housing areas are located in the extreme southeastern corner of DDNIT. The

inrges_ grassed area is the golf course, incated in the southeastern portion of the facilJly. 231e

only significant onslie water bodies axe the Golf Course Pond and Lake Danielson, both

within the golf course area. F[_hing and swimming are not allowed hi either Of th_se poed_.

The other portion of the facility, Durra Field, covers 64 acres of level to gently rolling

terrain. It is located next to the nonhweslern portion of the Main Installation. Dunn Field is

an open storage axea, with about half the land stlrfaee covered by glass. The remainder o[

the area is mostly graded, paved or covered in grovel or by _arge bauxitc piles. A majority

of the





77 listed waste disposal mad spill a_eas _ located in Dunn Field (2).

S tj!_ace Water

Sulqacc water drainage from DDMT enters two neighboring creeks, Came Cre_k, about th

mile northwest of DDMT, and Nonconnah Creek, about one mile to th_ south. Cane Creek

is a tributary of NonconnmE Creek. Noacon._h Creek is a trlbutal_ of the iv[isshslppi River.

The dralnagc channels from DDMT m_ often d_, depending on sea.hal l_infall. The

cr_el_ arc cLx_sified by the state cf Tennesse_ for propagation and maintemmce of fsh a_d

other aquatic species, liv_tock and wi]dliin watering and brigafioa. Both creeks are also
classhried for recreation. Some fishing mad other rmcrealioual use occur on both th_c cre_ks.

Bas% bthcgl]l, and catftsh am the pred_mi._nt fish found in surface waters _cuDd DDMT.

]Recreational fi_htho, doms occur in Nonconnah Creek and to ]_ser extent in Cane Creek.

Fishing wculd not occur in the drainage ditches from DDMT because they rarely ccnLaln

appreciable amounts of water, and are often dry. Wildlife species such as squinels, red fox,

mounathg dove and quails have been observed within DDMT mid in th_ vicinity. Due to the

extensive urbma development in th_ a/ca, huntin_ is not meowed within ciry limits and is

therefore not a normal or freduem acdviry.

Geoingv and Ground_vale:

Soils at DDMT hinges in thickness from six to forq¢ feet. Although not a pthmar_ water-

beating unit, folinwin_ born-all, the surface sol]s may briefly contaln small, shallow water-

hem/ng zones.

Sediments under the surface soils compdse the shallow watenable aquifer (:in aquifer is a

wamr bea_ng zone). This aquifer i_nges in dfickness from 40 feet to about 131 feet. Ii is

this aquifer that is believed Io be contaminated by chemicals from DDMT. This aquifer is
not believed to disch_m_e tc surface waters in th_ area of DDMT (2).

The groundwater flow in _h_s shallow aquife% in the DDMT _rea. is in two general
dh'eetinns. From Dunn Field, the flow is to th_ west. At the MaJ_ Installation, the general

difectinn of groundwaIer flew is we_t to nonhwe_L Recent information obtained in the

northwest poriinn of the Main InsUmEmEon and Dunn Field _rea _ugge-_ts _hat, in places_ there

may be leakage from the shmEow aquifer thto deeper units (7).

Directly under the shmEo_." aquifer is a layer of clay like material thai p_ovldes a baninr that

ll
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1Lmits (but does not necessaxSly eliminate) leakage between that aquifer and the deeper

aquifer, called the Memphis Sand Aquifer. The Memphis Sand Aquifer is the primar/

source of water for the area, providing about 95 percent of the water supplies for the

Memphis area. In accordance with EPA and state safe di_,klng water requirements, the

Memphis water supply is monitored on a regular b_is and is treated if necessa_ before the

water is used (5). Most of the recharge (repIenlshmen0 of this aquifer occurs where the

aquifer is at the surface _veral miles to the east of DDMT. Water hi this aquifer is under

regionally artedzn conditions, which means that in m_my areas, however, as the Tennessee

Depagmeat of Envirormaent and Conservation ('I'DEC) poi.nt_ out, a local water level

depression exists, indicating a negative head ne,_ the DDblT. Tiffs negative head _s

attaibuted to the presence cf the Allen Well Field to the west. The presence of the local

depression in the water levni in the DDMT a_as o0hid be dee to leakage from the fluvisl

aquifer into the deeper aquifer (6).

MLG&W has in place a monitoring and treatment program for the water supply, in order to

pro_ect the supply from the possibility of cortmm_n_fion from any possible source. MLG&W

dozs monitor for the types of chemicals that are pessihin contaminants from DDMT.

Additionally, M3.G&W has in place plans to treat the water supply, if necessary, to keep

these chemicals from reaching the public (5). Interisn remedial plans for DDivIT include a

program of pumping the contamination for the shallow aquifer and treating the water to

further limit the possibility that contamination reaches the water supply (4).
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EaNVIROLNq',IF2Cl'AL CONTAMINATION AND ENVIRONMENTAL EXPOSURE

pATflSVAYS

IntroduCtion

This sectinn e;t_mlnes each of the environmental routes (water, sediraeat, air, _oil,

fo_dchath) to dete rmlnn whether contamination is present, and if people in the comm,mity

axe exposed to (or in contact with) the con,_m_._llon. I/people are exposed
contamination in any of the media, we will evaluate whether there is enough co_t_mtaation to

pose a threat. This analysis will folio V the pattern depicted in ]Figure 1 to systematically

evaluate each of the envlXonmentzl routes.

Each secfioQ contains a summary box numbered to match the [outes as shown in l_igure 1.

;Evaluation of Posalble Water Routes

people can be exposed to contaminated water by dH.l_ng it, balhing or swimmiag in it, or in

some c2_es, breathing Vapors from water (for in$_2dlCe, steam from _ hot shower). "]2here are

two main water pathways to consider. These pathways m_;

a, groundw_.t_r, that is, w_ler frDm wells, eiEher pilvate wel/s or pubic water

sui_ply wells:

o surface water, that is_ ponds, lakes, creeks¸ The sediment on the beztom and

along the edges of these water bodies will be co_s[dered along with surface

wzter, since any e_xposnre to cont3ramated sedinletltS would OCCUr in Ihe

vkinlty of the surface water.

Groundwater

Groundwater is actually ur.dergrottnd waler.

People use this water from either pd.vate

wells or municipal well systems

Currently there _e no known private wells

in use within one mile of DDMT (2),

Municipal water supplies have been
available to the homes and businesses hi the

vicinity of DDMT for domestic use since

the 1940's to e_rly 1950'S (12).

13



- Defense Dis_ribuzion Depot Memphis Tennessee .. I 3 1 2

The shallow groundwater aquifer under DDMT is contaminated (2,4). Memphis Light, Gas

and Water Division (MLG&W) obtains this water from the Memphis Sand Aquifer, not the

overlying shatlow aquifer. The pfima_ contam3nants are volatile organic compounds

(VOCs) (mainly cleaners and solvents), metals, petroleum prodaets and pesfinides. The

following sections will describe the levels of contamination and the possibility of exposure.

The zhal]ow aquifer gcoundwater has net been used by DDMT (9). Domes'de water supplies

for the facility have always been obtained from municipal sources. As stated above the

municipal water supply comes from the deeper aquifer, the Memphis Sand Aquifer.

MI.G&W has in place a monitodng and treatment program for the water supply. MLG&W

does monitor for the types of chemicals that am possible contaminants from DDMT.

Additionally, MLG&W has in place plans to beat the water supply, if necessary, to keep

these ehemlaals from roaching the public (5).

Remedial plans for DDMT mehida a program of pumping the coto_mlnauon for the shalhiw

aquifer and treating the water to further limit the possibili_ that contaminad0n reaches the

water supply (4). These factors greatly limit the possibility that people have been exposed to

contaminated groundwater from DDMT.

- ]_ast Gi"oundwater _ects

The only location where contaminated groundwater is suspected to have moved offshe is

immediately to the west of Duarl Field (2). The following describes the primary

contaminants that might be (_f concern, _f they were present at high enough concentrations:

and If pepple dr,_nk them regulaxly for extended periods of dine.

According to DDMT disposal records in the 1990 envknnrn_atal hiveslJgafion ned the 1995

Draft Fhial EI\FS Work Plan (1,2), with the excspdon of the chemical agent desmIcdon,

very hale waste disposal activity occurred before 195,L Maledal disposed before 1954,
haled in the 1990 envinortrnental study, h]chides food waste, constmppon materini, and

"eombusdbhi material", presumably ilot hazardous ehemieaJ% since such chemicals are

specifically listed as such m the records, q'ha materia]s fisted as disposed prior to 1954 do

not appear to reprezent a chemical cootaminauon hazard to uoundwater T'ms date is

importam in that municipal water has been provided since 1953 for the area immediately

west of Durtn Field (8). Prior to 1953, water would have been ohiained from privale wetls.

According to the 199(3 envirotmaenta/ study (2) and the 1995 draft f'mni work plan for Dunn

Field (1), _oundwater movement from Duan Field is to the west. Eowever, shice municipal

water has been provided to the area west of Dunn Field since 1953 (8), it is ,nlikely that

neighbors to DE)NIT were exposed to a hazard from contaminated gToundwater.

DDMT records show that mustaa'd agent was destroyed Braddisposed at Durra Field in 1946.
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AccordLn_oto av_filableh_fonnafion_th_ mustard was Lrcate4in a bleach slurry_md csscnfially

_deacdvat_A" (10). Must_rfiagent thatishurledwi[hout bch_g [rcatcdwillbreak dow_ hltoa

number of lesstoxicchemicals,s_ch as thi_xligLyco|m'_dhydrochlorlcacid. The pfimm2e

problem thatwou14 resu][from exposure to thes_chcmlc2ds (athlgh _nouF_hleveh) isskin

krltadon. "[h_neut_1_ing pro¢cs_ can break the compound intoa aumbcr of lesstoxic

compound_, includingmustard sulfo_ (b_ (2-cWorccthyD sulfo_e)and half-musical(2-

cblome[hyl, 2 hydroxy ethyls_bsd_) (l1,13)m_d dec_a.scsthe mnouat of the _amml

b*_z,kdown chemicals thatwillbc produced.

According tothe ATSDR Mustard "Gas" Toxicolo_cal Profile([3),mustard ageut isnot

solubleis w_r. For thh reason,8nN mustard a_,cntthatremained would nol bc likelyto

move offsit_in th_ grou_dwa_cL Also, thel_rinc_l breakdown pr_duc_s of mustard agent

tend to deterioratewithin a matterof weak% so [h_y wo_Id no[ llk_lybe health_hreats.

Conscquendy, the mustard _0_ destroyed atDunn _Ficldwas not a dh_.atto publlchcal_hin

th_ past.

- Prcse_t-Day Groundwatc[ F_fcct_

A/fellWell Field isthe sourccof the m_nicip_flwater _pply for the area _u_oundDDMT.

lqfisf_cUJ_yisl_catcdabout I[2 m[lo west of DDI_T q_c_ w_lh produce wa_er from the

Memphis Sand Aquifer. (Apocnd[x B providc_ more detzil_on [hg _ou_dwaler _qu_rs in

th_ vlch_ry of DDi_[T.) To dale,conmnfinationrelatedtoDDMT ]_a_not be-°u[ouad in

_ILG&W w_]Is. Conmnfin_fiou appca_ _o bc u_dgr DDMT and i_ lJmhcd areas

immedimclv ouL_d_ th_ b_ (2). Tabl_ l ]Jslsthe con_zm_nanls found in =oTou_dwa_eru_Ider

Du_u i_i=Id.DDMT isdc._eiopin_a plmL whh oversigh_by _.PA m_d TDEC, Io pump and

try.atco_mnfin_ed _v_tcrfrom this_hallow aqu_n "Iblsinter:anmeasure w6] dccreas_ by

halfthe m_gmtion of _he coatmnhlmut pl_me (2).

Th_ mumcip_l water s_pp]y istestedfor conmmL_m_ts (prhnm61y rneml__:d VOC_) _nd

ucated, ifnec_ssmry,ac_o_om_ Io HPA drinkingwat=r _t_udard requbements (5,8) A_ this

dmc, lher_hzw been no h_z_rdous chcmic_h f_om DDMT detectedwhich p_e_cn_a danger.

A_ lo_ _ peopl_ usg the _adi_y _vailablcmuu_cip_l water supp[ic_,the groundwa_e_

conlamLnsdon from DDMT i_nol a

!5
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Contaminants l'v_Yimv.m Level ATSDR Comparison Value

Detect_,d (ppb) (ppb) - Based on ingestion

1,1,2,2-Tcu'achloroethme

i,I,I-Tfiehinmethanc

l,1-Dkldomcthylenc

1,2-Dichlcroethylene

'retrachloroethcn_

Trich]oioethens

N Nitmsodlphenylamine

krsenic

Lead

Cbxomium

Nickel

1900 0.2 CKEG

300OEMEG

12 200 MCL

13 7 MCL

1100 70 MCL

240 5 MCL

5100 5 MCL

7 7 CREG

50 50 MCL

1000 15 EPA Action Level

260 100 MCL

1900 700 MCL

170 100 MCL

16
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_Sun'ac_ Water

Contammatlon of water in the DDMT

drainage ditcheswould be caused when

,_inwater nlIlO[f ff0m p_tved a/ess or afea_

wkh contaminated _urface &ollentersthe

ditches, lqowever, b_7_rdous waste buried

below the surfaceat Dunn Field,i_not

lJlcelyto colllaminate_urfa¢_.wate_or caus_

¢ontaJadnationto accumulate in the drainage

ditches. According to the Remedial Investiga_oa(BD (17),the water tableunder theDDMT

is about 40 feetbelow laud surface. Rainwater thatsoal_ intothe ground (and doe_ not run

off)wD/infiltratetlL_ugh the subsurface to the water_abin,40 feetbelow the _urfaee.For

thisreason, itisnot likelythatthiswater could enterthe overlyingdrainage ditches.

- DDMT Golf Course Ponds

Surface water bodies within the boundaries of DDMT are the Golf Course Pond and Lake

Danielson Surface water from both of these ponds wele sampled in the 19g0's and v, ere

found to be contaminated, primax_y by pesticides _nd metals, with some polynucie_r

aromatic hydrocarbons (PAHS). Th_ main source of the pestiEides i_ suspected to he

chemicals osed to m_inTaln the goff coorse and pesticides stored in a shed adjacent to tile

Goff Course Pond. Some of the metal and PA_-I conmmhlaticn is probably the _asini of

runoff from paved areas and roads within DD_NtT. (Both Pg_-Is and metals can be

components of the paving material used in roads, and can also come from vehicle exhaust).

In 19_6, both po_ld_ wer_ closed to all recreatiofla[ aclfvides Ever1 though the present

sudace water contm_spa_inn levels are low, both have remained closed _). There is no

information of signuqcant exposures to contam_ant_ prior to Ihelx closing, and no indication

that pubbc health has been affected. For these reasons, it is not andclpat_d that _he

contaminado_ of these two water hodins poses a threat to public health¸

- Drainage Ditches

Other surface water pathways that need to be evaluated a_e the ditches that drain from the

site These ditches axe alao possible routes forcontamination _o reach the waters and

sediment of Cane and Noocormah Creeks. According to RI spforraadon, several ditches or

stremns drmn from DDMT to Cane of Noncormah Creeks. These _e shown in Figure 6 (I)

17
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An open, concrete-linedch_mnel runs nor[h from Dura FieldintoCane Creek. Two unlthe,d

ditchesrun west from Du_n Field through the RozelleSu._t area. During a Febmm 7 1995

sitevisitby ATSDR, these were beth observed to containrelafivdysmall volumes of water.

Tin-Tam Branch tans west from the main fae[B_,eventuallyenteringNonconn_ Creek to the

somh. Drainage ditches run from the Golf Course Pond and Lake Dmfiels;n south,e_g

Noncorma.h Creek. An utl_amed dlichn]ns _t from ine Maln In_nl1_on to the storm

sewer sy_m. Each o.fthe ditchesexceptT_ra_t Branch _,_ dry for at lea_tpan of the year

Smee there islittlech_ce thatpeople would drink water from the drainage ditchesinaay

si_itie.m_tqmmdty, the only possibleexposure _ncem would he dermal expo_r_ (coamct

with the skin). Them _ few _dies on dermal eaposure_ of people to low levelsof these

chemicals. However, m general,thisismuch 1_s likelyto be a healthproblem than

exposure hy dds]_g the conmmmate.d water. _ isbecause thee chemicals _ not as

easilyabsorbed into the body through the ._klnas they would be if_hey m_ taken in by

ddn1_g water.

Because the most likelyexposure would be from w_lldng l_sideor wading m the ditches,the

most likelycontact with the chemicals would be a person's feetand possibly hands¸ These

are the partsof the body thataxe the leostableto absorb con_a_i_ts (18). A]_O. itis

impormm to remember thatfor exposure to a low levelof eonmmlnadon to be a problem, the

exposure has to occur frequently(generallydaily)over a long pe_od of thne (many years)

08).

SLxtce, n dr-_inage ditch samples were Collected for Ihe 1990 P_I (2). These _amp]es were

collected enslte, from each of the ditches that drained from DDMT to of/site. The

contaminm_t_ found in these samples _xe listed in Table 2. With the exception of _he

pesticides DDT and DDE, the VOC bis(2_thylhexyl)phthalath (DEHIO), a/ld the p.A.ES

fluormathene asd pyrene, levels were lower than EPA dnnldng water smsdm-ds. For the

contaminants found in zbese ditches_ dermal exposure is therefore not a public health

concelIL

DDT and DDE do not enter the body tl_ough the skin very easily, so that exposure to these

chemicals in the sinai/amount_ present in the southern onsite dr/nage ditches is not hkely to

be a public health problem (19). DEHP is nol easily absorbed through the skin, panical_.riy

in smKll aznounts, such as ?.re present in
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these onslte ditches (20). The amount of DEttP present also does uot present a pubic

health threat.

If enough fluorandiene and pyrene are preaent, dermal exposure can result in a noticeable

skin krrIafion. However, neither chemical h believed to cause cancer or other long-term

problems (16). These eo_ t_mirtants axe not present at lewls that would be considered health
threats. Based on the low leveh present, and the fimied possihRity of contact, is not likely

that these pAYls present a hea_th threat.

There is currently no information available on contamination in the ditches on western side

of Dunn Pthld. Surface water contamination i5 not likely to be a problem in ditches _i_ing

Dunn l:ield slnee, for the most pan_ the cctxtamlnafion is buried below the surface, and is not

likely to affuet rainwater r_noff. Also, may rainwater $o_k_n_ into Dunn Field would

percMate dowx_ward to the water table, which is about 40feel below ground surface in the
DDMT area. It i_ highly improbable that rainwater pereoladng into Duma Field could move

• • - " . The ditches themselves will be
laterally off Dunn Field to get rata the drainage ditches

"rechaIged" by groundwater within 10 to 20 feet of their streamb_nk_ and would not be

affected by groundwater contaminators under Dutm Field.

Additionally, VOCs and memh a_e the co.,*mi._nts buried at Duma Field. VOCs were

found at elevated levels in the groundwater samples. Several metals were aim detected at

elevated levels. Table I shows these contaednanls. In general, ff VOCs h_d been present at

one time in surface soft, they do not remai_ in surface soil5 for _ny length of time and

therefore would n_t be present to be earned in rainwater runoff into the ditches Also,

VOCs are not easily absorbed through the skin in amounts large enough to be a problem,

pat_cularly when amounts axe as low as eou d possibly be present in the drainage ditches

(23,24,25,26,27,28,29).

The metals found m the _rouedwater s_nples at Dunn Field axe also not generally a problem
• the skin Tins is especially true when these metals a¢e in water and

in terms of contact w_th "

are present in such sm_il araounts (30,31,32,33,34).

In summZxy, it is unhkaiv that bazaxdous waste buried in Durra t:ield is carried offsde by

rainfall runoff. II is not b-holy that surface water would be contaminated as much as

_oundwarer.

The actual ccnteoa_inadon of surface water ,r_ the ditches has not been detev-nined Additional

ditch water sampling planned for DDIXCf will provide informadon on any contaminants

present. However, using th_ assumptions made above, it is unIkely that shin contact with

the ditch water (or sedL, nent) is harmful.

. _Tonco_ and Cane C_eks

25
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NO information i&availableon the possibleeo_mminml/on of Nonconnah C_._k or Caae

C_eek. However, consideringthe _lafivnlylow levelsof coatmnloatinhfound in surface

water onslie, _md the dilutionthatwould occur when th_ ¢ontmninants reached thesecreek%

the_ is vczy littlechance thatpublic healthcould be affectedby cont,mhi_mts from DDMT

in th_._ creeks. Additionalsampling of the dmloage ditcheswillprovide _cmo information

on the likelyIcve/sof conmmiQa_ion tha_mlgbt _ach thes_cmel_.

Evaluation of Po_ible Sediment Routes

]]le only s_'_dlm_,l_ts that ndght be a concern

those in the drainage ditches. However,

the leve/s of contamination would hav_ to

be far greater than the l_vdis found in

surfac_ water at DDIVIT to be a public

healfn problem.

No sediment samples have been collected in

NWO+U+LQ CALLSEI+A_PU+B++L[CHE4LTH_TH_EA'[ ,_,?<+_+++

the drainage ditches. However, sediment

samples collected from th_ Golf Cours_ Pond and Lake Da/elson detected PAHs, V0Cs,

pesticides and metals. The Golf Course Pond sediments contained N-Nitrosodipbeny1_mlnc,

p.aJ:Is and po_tloid_s at e_ncentladons that might b_ a concern for soil¸ Even for these

co_harninanis timf_ is no health thxeat from iofreque_t and _hort-_erm exposure, blore

important however, they axe not a hazard since them ls no _pportuni_ for conta¢_ by people

with th_s¢ sediments.

As state.d+ above, the conmminatiolt of the Golf Cours_ Pond sediments is not a th/eaL to

public hea/th since there is no contact by the public with these sediments. However, the

conram_na/lIs in thes_ sediments and in el]site ditch Samples c_rl _v_ an indication of wh_.t

contamSzamats might be found in offske ditches wldch drain them.

The upcoming sample and analysis of offska ditch _edimem samples will provide infoimation

o11 the _otendal fo_" contanllnadon in thes_ ditches However, fo_ thes_ sediments tc be a

th/_at to publlo health, the leveis Of contamination would have to bc much higher than th_

levels of contmninaimn found in onsim ditch water and pond sediment samples¸

Evaluation of Possible Air Routes

The normM opel_dOns , such as storage a_d wal_housing activities, that occurred at DDMT

in th_ past axe not hndustri_l activities which caus_ ]_rg_ amounts of air contn_'din3don.

There are not cun_ndy any acdvides occulTkng at DDIVIT which could cause ah-

contamination that w¢2uld be a threat to public heahh. This determination _s based on the
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typ_ of activities (storage and waixhouslng)
which axe currently occurring at DDMT,

and the fact that the.se activities are

regulated by the state and E°A under

RCRA. Under delegated a_thorlty of the

Clean Air Act (Amended 1990), the

Memphls\SheLby County Health DL-pa_ne_t

is the penaltti_g agency for air emissions at . .

DDMT. Aoy such emlsslons w°rdd be r_egush.t_ede_Am'tm_, tu_° _fa_'Veqhua_ty_eClme_w_

Act(21). As a pan of the CERCLA pr°¢ , re,q

during any ixmedlal actlv_ti_ that occur at DDMT (22).

The following a2_ activities related to air ¢o_t_mlv_afion that occurred in the past that have

caused community concerns.

_fio._

A possible past air contamination issue at DDMT that requk_s evaluation is the pallet-

dipping operations at DDMT. The dip t_nha were located near the center of the Magi
fe_t from the nearest DDMT Imun&ary (Se_ Finur_ 4). From the

Instalintion, about i,200 in the preservatSve pentachhirophen_l (PCP). i_ an
1960 _s until 1985, paJlets were dipped
enclosed dlptank buildthg, and stacked outside to dry. This operation ceased in 1985. In

1986, under the direction of EPA, pCP-contamlaated soil was removed (2).

No zdr samples were collacted durin_ the ume the dipmnk was k_ operation. Howeve:. there

is no _vidence in DDMT occup au°n_l health records that worker health problems occurred
tdthough this is not tie, r-cut evidence that no worker exposures

from exposure to PCP. •
occurred, it provides _om_ suppor_ that such exposures did not r_sdit in a_ ogvinus worker

health problem. As such it is no_ bkelg that enough air contamlnadon from PCP occurred to

be a problem f_r neighbors. Also, sinc_ the dip_k operation was locaied mintively distant

from DDMT boundaries, it is unfikely that neighbors would have been exposed o gamafdi

amounts of PCP through air emissions.

FinaLly, k is k_own thai PCP is not likely to become airborne in sigui_Xcam amounts from

contaminmed soil, even _f k is disturbed, as would occur during excavation It h therefer_

not likely to have been a public hezlth problem during soil removals (35)

S aedblastin_ F ac_

Another sit_ tha_ was ev_inated is the sandblasting m'ea, located in the area of Buil_ilag 108_,

about 300 f_et fo0m the w_st_ra boundary of the l_hain Inslalimion (Se_ Fibre _.). Paint with
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metnll}d components was stripped from various types of machinery in this buildlng.

Operations were upgraded in the late.19gO's to leduce the possibility of aLeoorDetransportof
malals from thissource. No _ monitoring recordsare availablefor metal in the areaof

_cse opera,.inns.However, a soilanalysiswould provide evificnceon whether mem|_ in dust

had been carded by aircurrents to the neighborhood surrounding the mndblas_g buildings.

Sampling of surface sods m the alv.awould provide informationon whether metal

concentrat_ot_s(in the soil)m_ higher than normal. ATSDR has asked tha_solisamples be

collectedand _nniy'zedas a pB_q of the ongolng pd actlvitfos.

ust dA entDestruetinn

An issue that has caused sores community concern is the report that mustard agem bad been

buried at DDMT folkiwing World War H. Documents from the post-war poried suggest that

scve_.l thousand pounds of mustard were destroyed and buried in 1946 (10,36). TRis

material was from twenty-nine 500-pound aerial bombs captured from Germany during the

war. The mustard was drained into bleach shar_ pits, neutr_liTe_5 (by the bleach solution)

and buried (3"0. The method used to doL;0I}t_mlnate th e-._e Weapo ns is generally considered a

safe and effective means of neuLrali:'ing mustard (3g), (/'he bleaching agent and resulting

breakdown products can cause ski_ irritation iS exposures to high enough levels occur.) Any

remainhag mustard agent would have most likely deteriorated in the time since its burial. In

the event that any icsiduni amounts of must.ard did not deteriorate ha the last 49 years, there

is little possibility for air contamination from these burial sk_, as long as the x_quizc_

procedutxs are frdkiwe_i during any digging (38). In view of thase facts, air eont_mlnarion

from the 1946 mustard agent burial should not be considered a hazed to public health.

ChamicM Aent Ideufuqead n Kits

In a relaled issue, DDMT records reveal the disposal of abom six chemical agent

idcnritication kits. These hits were used for _mlrdng mdkar2¢ pcrsomlel th detection of v_ous

chemical wa_thse agents. Although the specific type Of }dt discarded is urtknown, lhes_ }dis

can contain tes_ tube-sized vials cf d_h_ted chcnrical agents, including musta_l agent,

phosgene, lcwisite and cb]oropicri_ (39). _ It should be emphasized that the amounts

believed to he pre_ent in these kits is sma21 and, iI released, would n_t bc a thaeat over an

area as large as DUlm Field.

t Mustar d a_d lewisite _er_ deve!cDed during _orld War I and cause

bllS_s. Phos_e ne was Rlso used i_ W_ I a/2d _a_ses E_rlo_s lung inju_l _

high doses: it is _w used in _i_us industri_i processes. Ch!O_icrln

i_ _ riot C_rol &_n_ _ich has b_e_ replaced by newer _he_c_ls which a_e

conside_e_ s_fe_ (401-

2_



However, the*T,in concertithatremecfi_1actlvifieasuch as w_lldrillingor excavationmay

uncover and damage thesekits,¢aLisinga _lease. Ba_ed off_he _mall t_nountspI_,_ntIn

these kits and the fact that they a_c in a dilute form, we have conclude/that the poteotlal

har/n wou]d b6 restrintedto the pelsoanel Involvedin the,dfillin5 oJ"excavationactivity.The

health of the commuulty would aot be affectedby excavationof thesekits.

Federal Iaw requlres that any activity involving the removal, tmospor_ or dlsposa] of

chcminal agents be coordinated with the U.S. Army Chemical Demilihxexation Pro_ram

(USACDP) and th8 National Center for Envminmegtal _ealth (I%TCI_)of the Centersfor

nheas¢ Control a_d P_vendon (CDC). The,_ two ori_-i_sdons develop safetyprocedures

for chemical agent removal Safe_y programs include plans for; ddlling and excavation that

min_m_Te the possibility of a.n accident, monitoring dul_g acfivi_ez to detect any leaks that

occur, llmi_ing the spread of any conl_mlnaats that m_ght leak, and emergency respoase and

emergency me._Sical proce/ul'es, if ne_ed. DD_ isworking with these agencie_ to [ssure

that safety procedures a*x used that arc plote_iv¢ of the health for both workers _md the

surrounding commutfity (41,42).

Dxm to strong winds and heavy rains, a fabric stmctu_ known as a "spa_dome" paziially

coilspsed on the mornh_g of Januaa'y 19, 198_. Tae stntc_t_ wa_ lacated on the western

side of the Main Installation. Memphis\Shelby County emergency response teams reposed

the detectlon of nifoonae hazaa'd_us chemicals. The materials released were solvents, such as

toluene and xy_ene (_t3). 131e Spandome floor was concrete, with concrete bermed

perimeter. TherefOtX, relemsed chemicals were contained within this co_crete a_x.a.

The Memphis l_irc Depanmca_ _mtes that the herin held the spilled matei_l. Impact on the

neighborhood was termed "_eutml" in the File Dspanmeat report of _he spill i_spoase (43).

Ba_-exi on this information, the incldenl involnin_ the colinp_e of the spandome is not h_h_ved

to have had a negative impact on public health.

Evaluation of Possible Soil Routes

_lere are _everni _reas within DDMT that

have contmninated _oil (2_) However,

access to these area_ is controlled by

warning sign_, fenchl_, or paving¸ As a

result, tho _reas containing contmminated

so_l _e not a threat to public health.

-T_E _R_ CONTAINING COD_[AMINA]]_)[_ <

....SOLARF. NOI,_ _]H_EAT:_0 PuBUCHE_I._

Cunenfly, DDMT is conducting studies

rextuircd by the U.S EPA and ihe state to measure the contamination. Based on the resuhs
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of tbese studies,cleanup activifia_willbe completed to protactthe publichealthfrom _my

harmful con_ts (44).

42

Evaluation of Possible Foodchain Routes

Concern has beea _xprcs_d that

eonmminafioa could affect food grown in

home ga_:iens in the _ around Du_l

Field, and possibly in the area of th_ ditch

d_inlng we_t from the Main hl_t_ll_fion.

"me followlag factors are important in

considering the possibility of food

co_t_ m_na_on:

- only cermln O/Fes of contamf_s are

taken up or remain in &e _nimal or plant to be a threat to people who may eat them,

- for the vegetables to be Cop I_minated, the roots 171usl be in direct contact w_th

contamlaated sell or water for a large part of the growing season,

the amm_ of coot_mln_'aat in soil or water must be high enongh to be taken up by plants

or ardma/s in amounts that would be hanuf_l to people who e_t them,

- for incatly grown food contnmtaadon to be a problem, people woula ]_ve to twve

regularly ond frequer_ eaten large amounts of contaminated vegetabins for a tlember of

years, and

- as stated in the Surface Water section above, it is very unlikely lhat groundwater

contarnina_ts from Dunn Field have &ached into the drainage ditches.

A_ described in the surface water and sediment semions above, the drainage ditches _ound

Durra Field a_e not likely to have large araounts of contamination hi either water cr

sediment. At Dunn Field the main conrami_mts of interes; are: mustard agent, VOCs, _g

metals. For the ditch dlah_ng west from the Main tnstallation, the main contaminants are

VOC and metes.

The mustard agent was neutralized in 1946. Even if some mustard agent had survived the

neutralization, the chemical composition of mustard agent is such that it is ldghly urdlkely

that the mustard would have migrated through the groundwater into the drainage ditches and

even less likely that it would have been absorbed by plants or animals and passed on to

people when _hese plan_s or ardmala were eaten (t3).

3O



131 43

-- D_fense Dist_ib_tlon Depot Memphln TennenseB --

The VOC solvents would not migrate through surface water and do not eaally accumulate in

plants or animals, so that it is unlikely that they would be a health problem to people through
this route (23,24,25,26,27,28,29,45). T_.ere is bttle information to suggest that plants can

accumulate enough meta/s to be a bem_n health problem, especially at the low levels present,

as indicated by the samples eoUected to date (Shown in Table 2)(30,31,32,33,34).

It may not be possible to make a dal-mlte matement about paar cont_mlnafion from this

.source. However, sedlmest _amples from the drainage ditches wilJ. provide present levels

that can be evaluated.
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QUALrrx ASSITRANCE AND QUALITY CO_I_OL

In p_g thh l_b_e H_dth A_s_sme_t (PHA), AYSDR _ on themfonna_on

p_ded m the _fc_nc_d dccum_nts. The Agency _sum_ _t ad_uate query _ee
we_ foUow_ with_g_d toch_-of_usmdy, ]at_to_

and qu_ty cont--!m_u_ The v_dity of the_dys_ a_d the_nc]usloDsd_wn

thisdocument _m detenn_ed by theav_zh[_ty _nd _L_b_ty ofthe_fe_c_ [_fo_afio_.

. • . , .

The envho_menm/data p_nt_d m thispubic h_l,h _s_smem isflorathe 1990 _po_

and f_m the follow_p I_ pl_._g docum_ (I,2).Gener_ly,themethodologyu_d Ln

thee _p_ isapp_te for¢h_mc_efiTingcont_m_-_o_ atDDMT. AddiSon/
mformatlon coU_don _ p_.n_ forthe foUow-upEl. T_s work h seh_l_ tohe_

th__Zd of 1995 T_ mforma_on w_l bc ev_uat_dby ATSDR. Cooclu_ion_and

Recommendations of thisPICA w_] be modiS_d _ n_dcd
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PUBLIC WF, ALIn Ev_LICATIONS
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Genera]

ATSDR considers that a confirmed exposure pathway for people m c01al_m_na_tS iS necessar$

to suggest that a public health threat exists. In order to evaluate the effect on pob_Jc health

of cO l_t_mitTa/lts at NPL sites, ATSDR focuses on e'c_naln_n_ whether people couM have been

exposed to (in c_ntact wlth) or are being exposed to the coPt_min_ntb.

For hea/th problems to result in the community surrounding a hazardous waste site,

cont_mlnsnts must exist in the envlromcnt_ ¢o0mm_nants must be in places where people in

the surrounding Corlmauility might come in contact with them, and_ if there _s exposure, there

must be enough co p*amlttAtiOn to affect the health of poopin.

It is very important to remember that for harm to occur, each of the conditions listed above

mu_t occur The American Cmacer Socinty publication Cancer Facts and Fimares - 1995.

dealln_ Sp_lCally with cancer risks, states; *Although many toxic chemical,; comcdoed in

such (harordova) wastes can be carcinogenic at high doses, raos community exposures

appear to involve very low or negligible dose levds. 771e degree of hazard (for cancers or
oIher iIbless) posed depends on the amoum of comaminam and the exposure, or "dose" that

a peraon receives. _Vhen concenrrano_u and e_rposurea are high, a hazard may edar Wllere

concenrrmiom are low and exposures are limited, hazards are often negligible" (47).

Eeslth Outcome Data

He_dth outcome data (HOD) record heMth effects tha_ occur in populations. The data can

provide information on the general health of the community llvlag ne_ a hazardous waste
site. k cnn ,xho pzovide bffonnation on patte_s af speclfled outcomes. Som_ exampins of

health oulcome darnbases ale tumor [egislrlas, bhTh defects regist/es, and virtu1 _ta_istlc_.

Sines there is very thnhad potential for exposure resulting from acdvitins at DD_v_T.

extensive health ouLcomc data would not provide usethl information for this health

RSS_SSIII_t]t.

Currently, the Tennessee Department of Health (TJDhO is looking at information from the

state cancer registry. TDH is the apprepdate agency to do tins work, since the information

available is TDI-I data_ This work is intended to study th_ amoutats of vm/ou_ cancers

occulting in the ccnsu_ blocks that include DDMT and vinirdty. Although this work may

provide infollnation _bout the rype_ o[ catlc_r5 occurnng near DDNIT, it will not be posslb_e

to identify speinlfo causes of those cancer_ (46).
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Community Health Concerns

The following concerns have been identified by ATSDR through meetings, correslmndence,

telephone conversations a_d information from DDlvlT, I_PA, stem and loc,_ agency files and

community members. A number of coucems were expressed in comments to the thaf_

version of this reporL They _e included in summarized form. Additionnily, ATSDK

l_ersoonni attended a DDIAT public ava_abdity session on August 10, 1993, and citizens'
Restoration Advisory Board meethlgs on October 20, 1994, and February 16, 1995. At these

sessions ATSDR perSonnni had the opportunisy to meet wi_ numerous members of the

public to discuss he,_dth c_ncer_s of members of the community. ATSDR has also re_fiewed
the transcripts of a DDMT publin meeting held May 28, 1993 and the federal facilities

agreement public heating held December 20, 1994. These transcripts include a number of

lie_th-re_ted concerns.

• ude those wl_eh veinte specifically to DDMT and general henith concera_ that
Concerns reel

may not relate to ¢ontaminanon from DDMT. The order that these following concerns are

addressed does not imply any priority assigned by ATSDR to the questions.

• Drinking contaminated groundwater, especially people living west of Dunn Field.

MemphiS Light, Gas and Water DiviSion (IvILG&W) has provided water for dom_ic

use to DD_MT neighbors since the 1940s and 1950s. ThiS water coma from a deeper

aquger than that which has shown contamination from DD1WF. MLG&W reguhrly
monitors its water wells and tests for all contaminants, as required by ]_PA and state

regulations. Althoug2a it is not possible to make definite statements about levels of

contamination in groundwater in the past, _M3_G& "v_ was provlning water suppfies to

residents very early in the history of DDNIT and Dumu Field. Also, DDMT records

show that there was only limited disposal activity at Dunn Field prior to the time that

municipal water was made evadable- For this reason, the period of time that r_dients

m_ght have been exposed to contaminants is relatively short and the amount of possible

coutamlnation would have been very small.

• Eating vegetables grown in home gardens.

Because there is no speCiYte information avnilabl% it is not possible to make de[mite

statements about the past _posure to people through _ting vegetables watered with
However, it is unlikely that sit.fit'*cant amounts of eont_mlnatlon

contaminated _ratar. via the drainage ditches. It is there[ore not
have reached the areas surrounding DD M_F o[ e0ut_rnln_nts tO be

likely that the vegetables have been exposed to high euough levels
hazardous. Aiso_ vegutableS do not easily aee_tmulate the types of chemicals that mi°_ht

bavebeau pr_ent.

• Contact with comaminadon in dltches, especially by children at p_ay.

3_
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Since offsRe samples have not been collected and analyzed, deFmlte statements c_n not

be made about past exposure, R is unlikely that si_dificant amounts of contamination

could have reached the drainage ditches. Also, dermal exposure or other incidental

contact is_ot likelyto present health problems for the chemicals that would be present

in, at worst, very low levels in these ditches.

• Concern over mustard agent disposed a_ Dgnn Field.

Based on records of the disposal activity, it appears that the mustard agent destroyed

and disposed at Dunn l?ield did not in the past and does not today represent a threat to

public health. During disposal activities, the mustard agent was broken down into

components that are much l_s hazardous than the original rn_ferlal. The neutralized

material would not present a threat to groundwater or surface water in the area of

DDMT. The bleaching agent and resultlng breakdo_u products cau cause skin

irritation if exposures to high enough levels oecnr. Any rem_in_n_ mustard agent is not

likely to migrate through the groundwater to offsite since it is net mobile in water,

hiduding groundwater.

• Public concern over the illnesses, espedally cancer, in the vidnky of DDMT.

The health of the community, is an important concern to ATSDR, DDivY/', EPA_ and

State and local agencies. A primary purpose of the pHA process is to address concerns

of neighbors of NPL sites.
There is no evidence that si_eant amounts of the contaminants from DDMT have

been in places where people could come in contact with them. There is no evidence of

aa 3 significant exposures In DDM-f-relrged conlaminrmts occurring today. And_ if similar
conditions (similar coammlnants at s;mllar concentrations in the environment) occurred

in the past, it is no1 likely lhal serious exposures occurred in the past. For these reasons

it is got likely that adverse public affects have occurred.

o Concern has been _pressed that waste disposal records for DDMT ore incomplete,

and that mmer_ais _ have been disposed at Du_ln Field without records being kept.

DDMT environmental officials have provided the inventory of _vaste disposals which

were recorded to have occurred at Duma Field during the history of DDMT. 2q_ese

records are presented a_ being complete and comprehenslve. ATSDR evaluations

regarding possible exposures are necessarily based on actual, available information.
ATSDR is requiting that DD_ undertake all possible efforts to locate ex_ing records

of onsite waste disposals. If KI dzta collection t-rods evidence of further contamination,

ATSDR will provide aD evaluation of public health impact. ATSDR will also suggest

that the chemical agent disposals be appended to the DDMT waste disposal list.
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• Concern has been expressed that eontamincaed groundwater.from under Dunn Field

could be leaching onto the _u,face and affecting the surface water to the west of Durra

Field.

Rainwater that soaks into the ground will percolate almost straight downward until it

reaches the watertable, In the area of Dunn Field the watertable is about 40 feet below

the ground s_arface- Even though Dunn Field is at a higher elevation than the

surrounding comrn,lnity, it is rery unlikely that contaminated groundwater could move

laterally above the watertable for any distance (of more than a few feet). For this

re_on it is very unlikely that any eolltarnlnate d groundwater is leaching out onto the

surface at the lower elevations.

It is also vel7 unllkely that the drainage ditches are being recharged by contaminated

groundwater, as they would only be receiving groundwater from the immediate area of

their streambanks (no more than 10 to 20 feet away at the most). For buried

Coninrn_nauta to reach the dJfches_ the source of contamination would have to be within

this area ;mmediately adjacent to the ditches.

• Therequestwasmadetoinclude, intlffsPI-1A, amapsha_ngthelocalionofareas

within DDM'I" that corua_ned soil contamlnat_on. 7he concern was tha_ these ares

should be knov_a to the public as DDMT is closed and released to other o_¢nership

The remedial process overseen by ]SPA and TDEC will ensure that no eontnrnln_nL_

" remain that would pose a threat to human health or the environment. The pr_ent

status and location of sob contamination would not be as important to future owners a_

would be information on the final status of these areas. ATSDR will coordinate with

EPA, State and local agenci_ and DDMT to ensure that no potential exposures remain

that could r_-ult hi a threat to public health.

• In a renew of the public comment draft of Ibis docuraent, a cornmlzniry member raised

several quesdor_s about the possibility of _posures a_ DDMT. Tl_ese questions are

related to four general concernL which have been grouped as folio*vs:

proximity of neigbbarhoods, schools and recrea_olml area_ to DDMT;

Merely being located in the area of DDMT is nat a public health problem if there are no

completed pathways for contamination. As stated in sections above, there is uo evidence

that environmental exposures have occurred through contamination of offsite air, soll or

water. Specifically, current data from offsile do_ not _pport a concern that

contnralnation is present that would be in the ditches outside the DDMT fauces.

Additional data are being collected by DDMT from drainage ditches offsita. These data

should provide definhe information on the absence or presenco of significant amounts of
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chemicals from DDMT that might have r_ached offsite.

- the possibility of contarainadon of surface wazer bodies in the general v_dnity

of DDld'T;

As stated in sections above, it is not likely that themlcals buried in Duma Field could

have been trattsporind by any reasonably expected natural proCeSS into the surface

drainage ditches in the Duma Field area. Samples collected from drainage ditches in

other area_ of DDtN{T do not show chpm_eal co#nralnation of a type or amount that

would present a public health threat from the type of contact (eonin_t to the slda and

infrequent ingestion of very small amounts) that would occur in these ditches. Again,

new samples liekag collected will address this issue and should provide a f'mal answer.

- the effects ofeadngfrmt or vegetabl_ grown in a one-mile rad2_ of DDMT;

and

There is no evidence that chemicals from DDMT have "migrated" ofisite through air or

water contamination in t3"pes or amounts that would cause a public health prchfom from

being present in vegetable or fruit grown in the DDMT vicinity. There do not appear to

he completed environmental pathways lalr, soil, or water) through which chemicals

from DD.MT could have gotten into fruit or v_etables grown in the DDMT area.

various illnesses and ailmems of people living and worMng in the DDMT

v$cinity.

AS stated above, there is no evidence that sigulficant amounts of the e0ntzm_nantS from

DD_'IT have been in placeS where people could come in contact with them. There is no

eridence of any sigaiflctvxt exposures to DDMT-relatod conta.'nlnants occurring today.
• " ar conditions (similar cont._mlnants at similar concentrations in the

And, if simil
envkrormaent) occurred in the past, it is not likely that serious exposures occurred hi the

pe_I. For these reasons [t is not likely that adverse public affects have occurred.

• IW,at are current acdaides rha_ will pro_4de oddi_ondi information on public health

isst_es in the DDMT arer2.

New ininrmation is being cdilected by DD_IT for the state and EPA as n part of the

Remedial investigation. This information will be evaluated hy ATSDR. If this

information provides evidence that exposures ar_ occurring, actions will he

recorm_eudad to protect public health.
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The State of T_s_ _ _ndu_g an _v_igat[on that may provide hffo_ation on

the general n_ture of canc_ occurring m the c.mmuv/_. The r_|_ of th_ _udy w_

be avs_able for review _ the n_r future.
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coNCLUSIONS

The enviromnental routes, as shown in Figu_ 1 bavo been evaluated by ATSDR, using

• ental information collected during the remedial process• The following are
Cnvx_OFfl_ . • . .

conclusions reached by the ATSDR followmg th_ evalua_on. _he numb_I_ i_efer to the

Numbers of the routes as shown in Figure 1.

1.

51

! Water from the shallow aquifer under DDMT i_ not used for domestic put]poses

Memphis\Shelby County ha_ provided municipal water for DDMT and neighbom

since the 19_'0s -19502. Current monitoring procedures _uft'tcient ?rotect of public

health from contamiuants, including those that might m_grale the shallow aquifer

co_mm_natinn under DDMT. As a parL of the remediation process DDMT is

planning to pump and treat groundwater to halt migration of the contaminated _h_llow

groundwater plume.

2. • ConUols enacted by DDMT in 1936 have greatly restricted, if not completely
eliminated, the possibility of contact of people with corl_mlnated water in Golf

Course Ponds. Coatamthaifon present in water bodies within the base golf course

does not represent a hmr2Jd to public health• There is no infonmatinn on p_t

exposure. }Iowever, the short term exposUle that would have occurred coald not he

expected, to cause siguificant heath problems.

• The onsite dm ina-=e ditch w_ter comaln_ low levals of VOCs, metals, petroleum
• - Tllese levels a/_ not suf/_cthnt to cause a threat _o public

producl£ and pesucldes.
health from dermal con_cL. Adli_tinnal smnpling scbedaled for summer of 1995 'xrdl

provide further information•

o onalte drains °e dkch sediment coalah_ low leveh oF VOCs, met2d_,

3. petroT_leeum products a_d pesticides. These leve|s are not suffqclem to cause 2. du'cat to

public health Adthtional samph_g scheduled for summer of 1995 will provide

_nher informsdon

4. o There _re currendy no air emissions occur/ng at DDMT that _re a threat t0 pubhc

health.

• Iaforma_inn is needed on extenx of surface soil contmnination resulting from

sandblasting opem6ons at DDMT This i_foITnation w_d addres_ the issue c[ possible

offs_te air transportof memls from these operations.

5. • Localized sell contamination exists wlilfin the bounharies of DDMT. DDMT has
timlied access to these contmnthated areas so as to suff-tcleedy reduce possible

exposure to the puhtic.
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• Home g_dens in the area have prchably not been exposed te I/gh enough amounts

of chemic2h from DDMT to have _ceived by the fruit or vegetables. It is ual_ely

that laxge amounts of cot! =r_ina_ion have heen present in nithcr the soil in the areas

whet_ gardens haw bcetl grown, or in the thtch water that l_gin ha'_e been treed tc

irrigate thasc gaedcns. During the years bolero municipal water was supplied, ]Dunn

Field disposal records show vel'y little ¢otlt_m{nant that could have reached

gxoundwater or pfivat_ wells. Finally, most of the chemicals that might ha present

are not easilytaken up by dermal contact.

Conununity concerns have been expressedabout publicliea]theffects:from

contamination in dmioage ditches and from food grown in m_as near these ditches;

from contaminated groundwat@r; and from mustaaxlgas destroyedand disposed at

DDMT in 1946, as well as other chemical agents disposedat Dunn Field.

ATSDR Coneluslo_ Categories of No Appa_t Public Hca_th I-l_nt have beeu

assigned to all of the envhromnenmi route_. Table 3 provlde-s additional derails or*

each of the routes.
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RECOMA4]_NDATIONS

The Comp_heasive Environmental Response Compenmfion, and Liability Act (CERCL_;

also known as Supeffund) as amended, requires ATSDR to conduct needed follow-up health

actions in communities living neat haxa_dous waste sites. To ide_di_ aFpropriate acdon%

ATSDR created the Health Activities Recommendation Panel (HARP). I-IARP has evaluated

the data and information coom_ned in the DDMT Public Health Assessment for approptialc

pubUc health actions. HARP determined that health education and health studies follow-up
actions by ATSDR ax_ not warnmted. There do not appear to have been exposures [n the

past which resulted [n pub]in health problems, and there are no curr_nt exposures.

• A_eS$ £hou[d COntiI111_ to _ _P_,Sh'ict ed t_ all _Teas with known (:oot_ m_ng.toll until

r_mediaton is completed.

• To fuflhcr assess the pdtentizdof offslte surface water and seHiment contantinalion,

ATSDR recommends that the DDMT sampling programs tho_ld include provisions to

rumple sediment from drainage ditches near to and beyond the base boundaries,

haeludlng west and south of the _aln Installation and west of Dunn Field. T_is

sampling and analysis will address major concerns on the pan of neighbors to

DDMT.

• To fulther assess the possible contamination from the sandblasting areas, ATSDR

recommends that the DDMT sampling programs should include provisions to s_ple

soil at the base boundary betWeen the nelghbodng residences and the smadbtasting

operations.

• ATSDR recommends that DDMT undertake to verify, to the extent possible, the

completeness of records concerning waste disposal at Dunn Pleld. If additthafl

records are located or if envkonmental evidence of addiiional di_osals ,s found

during RI activities, ATSDR wiH provide a_ ev_uafion of publin health h_pacts.

a ATSE)R recommends that DDNIT continue close coopemlion with USACDP and CDC

over safety procedures concerning remedial operations that may encounter chemical

agents disposed at Duma Field.

• ATSDR will evaluate analytina3, dam from the sampling as described above.

a.2
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PUBLIC HEALTH ACTIONS

The publlc health action plaa (PHAP) for the Defense Dcpet Memphis Tennessee NPL site

contakns a dasctipfion of actioDs to bc taken by ATSDR aad/or other governmealaJ, ageacies

at and in the vinhfity of the site subsequcm to the completion of this public health

a_scssm_nt. The purpose of pHAP is to ensure that this public he23th assessment not nnly

identifies public health haTmzds, but provide_ a ]flan of action designed to m_figat_ and

prevent edvcrsc human health effects that would rc_uli from any exposure to hmardaus
substances in the cnvL_onment. Included is a commitment on the part of ATSDR to foliow-

up on rids plan The public health actions to lie implemented are as follows:

Actions planned

].. Grouudwatcr pumping and treatment is planned for the shallow aquifmr under DDMT.

2. ATSDR will continue to coordinate with DLA, EPA and stat_ agencie_ to assure that

recommcndadoDs ar_ implemented.

3. DDMT w_ll collect and analyz_ water and sedimenl samples from drainage ditch_s

that extend pas_ base bouudad_s_ as a part o[ ongoing R1 acfivkin_,

4. DDMT wi_ collect and an_yzc sod samples from the vicinity of Ihe base bouuda_

Ele.ar the sandblasth_g operation_ at Building 972, as a pa_x of on2okn_ RI acllvide_.

5. DDMT wkl_ coordthatc wkh USACDP and CDC on safety procedures dalin_ remedla_

oi_ratinns thaL iTlay encounter ¢h_mJ.¢al a=_cnt_ d_sposed at DDMT

6. AqTSDR wi_d t'evi_w the remed_ acllvine5 at DDMT, _o eva]u_le the proposed

remediaticms in rcladon to prolectthu of public health. ATSDR comments, and

recommendations, _s approprim_, w_ll b_ provided to EPA. th_ DLA _nd State of

7. N_LG&W will Conthluc [o monitor fol" DD_[T-ialated conta_]_.inant5 at the c_t_ wells

in the '_ c nky of DDNIq"

ATSDP- w_ll re_valuate and modify th_ Public Health Action plan as needed. N_w relevam

data, or the r_sulis of implemen_kng tha above p_oposed aetiou_ may d_tcrmine the ueed for

additional actions at thin site.
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APPENDIX A - ACRONYMS AND ABBREVIATIONS

ATSDR

BRAC

CDC

CERCLA

CRaG

CV

DDD

DDB

DDMT

DDT

DmiV

DLA

E_A_G

EPA

HOD

LTHA

MCL

MLG&W

NCEH

I-EPL

OUs

PAH(s)

PCP

PH-_(0
]?HAP

ppb

pprn
RCRA

RI

Pa_fEG

SARA

SVOCs

IuEC

TDH

ug/l
USACDP

Agency for Toxic Substances and Disease Regi_v]

Base Realignment mad Closure

Centers for Di.r.ez_ Contxol a_d Prevention

Comprehensive Envlmnmeatal Response, Compensation and l.iahilit_ Act of 1980
Cancer Risk Evaluation Guides

comparison value (ATSDR)

p,p'-dic hlo rodiphenyldiehloroeth ane

p ,p'- dlchlorodiphe_yltriehloroethetae

Delete Dgpot Memphis Tennessee

p,p'-diehlorophenyltriehlorothane

bis (2-ethy lhexyl)phthalat e

Defen_e Logistics Agency
Environmental Media Evaluation Guide*

U.S. Envkomnental Protection Agency

Health Outcome Data

Lifetime Health Advisory

M_'dmum Cc/_t_mi_rlnt Levni (fol" sale dnnkang water)

Memphis Light, Gas and Water

National Center for _.IlVia_nment&l HeaLth (CDC)

National Priorities List

operable units

poLynuelear aromatic hydrocarbons

pentachlorophenol

public health assessment(s)
Public Health Action Plan

pmns per biRion

parts per milhon

Resource Coliser_atlon and Recovery Act

Remedial Lavezdgation
Reference Media Evaluation Guide

Superfund Amendments and ReauthonzaOon Act of 1986

senti-volatile orgame compound(s)

Tennessee Depazmaent of Environment and Conservatnin

Tennessee Depaffment of Health

micm_nams per liter (equals p_rts per billion)

U.S. Azmy ChemicaJ Demilitarization Program
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APPEI_DIX B - GEOLOGY OF DDIVIT AND _]CI_I_Y

Over 90% of the land _ wldal. DDMT is _eded and developed. Extensive modtiicmion ha_

occurred, including the addition of fill material.

Regionally, the stratigraphy of this area includes, from the land surface dowaw_-rd,'loess, fluvial

deposits, Jackson ]_ormafion\Upper Claibome Group clays and the Memphis Sand Aquifer. 'Un¢

surface sea,roosts are glacinlly_erlved loess, a fine-grain sedim_at consisting of silty clay, to thins

sandy clayey silt. Tnis loess ranges in thickness from six to forty feet. Although not a primary

water-bearing unit, following ra_al], the loe._ may iltiefly eontaiu perched water-bearing zones.

Fluvial (river-derived s_'Jqlmcnt) deposits underlie the Io_s. The_e consist of clayey sand to gravelly

sand, and range in thickness from 40 feet to about 131 feet. These sediments comprise the shallow

watertable aquifer. It is this aquifer that is contsm_n_ed by chemicals from DD.MT. The fluvial

aquifer is not boil.eyed to discharge to suffac_ waters in the area of DDMT, Groundwater flow in the

DDMT area i5 in two general directions. A_ stated in the 1995 CI-12M ltill report: "I_ the Dulm

iCleld aiea, a wesledy direction of flow is apparenl in the installation's _halinw aquifer.. ". " At the

Main Inalallatlon, a different flow regime is sugg_ted by water hival data...'. "The closure of water

Ievel contours around 1VIW-34 and STB-8 suggests that groundwater flow in thJ_ area is directed

mwaJrd what may be a 'sink' or buried stream channel of poorly defined proportions...the flow is to

the west." CulTent information s_pporls that a general west to northwest orountlwaler flow 15
hidicated for tbo rest of the Main Installation.

The Iackzot_ Formation\Upper ClaJboine Group underiles the fluvial deposits. Regionally, these

sediments comprise a significant confining unit separating the shallow, fluvial aquifer from underlying

major aquifers. Thickness of this unit ranges from 15 to about 92 feet in the area This confuting

layer appears to extend across DDMT and viclnisy ._dihough this is the case, as suggested above,

evidence suggests that erosion of this unit may have resulted in streman channels or sinks in its surface
that may aihiw leakage.

The Memphis Sand Aquifer is composed of fme to graveily sand ranging la tinckncss from 500 to
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890 feet. This is the primax_ source of water for the area, proxdding about 95 percent of the water

supplies for the Memphis agm. Most of the recharge to this aquifer is pn)vided hy outctupl?ings
several mi]e.s to the east of DDMT. Water in this aquifer is under atxesisn conditions, Water in this

aquifer is under regionally artesian conditions, which means that in many areas_ however, as die

Tennessee Deplutmcnt of Environment and Comervadon (q'DEC) points out, a local water level

depression exists, indicating a negative head near the DDMT. This negative head is attributed to the

presence of the Allen Well Field to the we.at. The presence of the local depression in the water level
in the DDMT areas could be due to le_ltaSe from die fluvial aquifer into the de_per aquifer. The

remainder of die local water supply is provided by the deeper Fort Pillow Sand aquifer, from a depth

of about 1,400 feet.
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APPENDIX C - ATSDR C0_XfPARISON VALUES

The conclusion thaia con_Amhiant exceeds the CV does not mean thatitwi_lc_us¢ adverse

healtheffects.CV5 _re contaminant concentrationsin speci_c media thatR_ used to select

contaminants for f_rther ev_uation to determine _e possibility of adverse public health

effects,

Actinn Level

An EPA Action Level is the conmmln_nt concentration that is high enough to w_"_t

action (such as water treatment) under CERCLA.

Background concentrations

Background concentrations for the state, region, or nation can be used for

comparison, when background samples for the medium of concern, such _s soU, have

not been collected and when other comparison values do not exist. Baekg_oued

coEcentration$ can be used provided the m_dum has the same basic chzracteris_cs a5

foe medium o[ concern at the site.

Cancer Risk Evaluation Guides (CRECY)

CRaGs arc cstinlated cQnL_tn[haJat concentrations that would he expected to cause no

more tha_ one excess comcer in a million (10E-6) persons exposed over a li/ctime.

CP.EGs a_e calculated from EPA's cancer slope factors (CSFs).

Ettvironmental Media Evaluation Guide_ (ENfEGs)

ElV[EGs are based on ATSDR mi,/ma] risk levels (iVfR/_) and factor in body weight

and ingestion rates An E_G is an esdmme of daily human exposure to a chemical

(in mg/kg/day) that is likely to he without _ nonca2ci_oger2c effects over a speclPted

duration cf exposure to include acute, intermediate, and chronic exposures.

Lifetime Health AdvEory (LTHA)

An LTH._ represents c0ntarammlt concentrations that EPA conslders protecuve of

nonc2xcinogerfic he_dth effects during a l_ethne (70 years) of cxposure. Drinking

water concentrations _re dcveinped to prechet aecep_bin exposuI_ lcveis for both

aduhs and cl_ldren when dam on a NOAEE or LOA_I e_st from animal or human

s_dins. LTHAs axe not lega2dy caforceabin standaids.
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lXff_xlmum Cont_m_nalat Level k'I_CL)

The enforc2abl¢ diinld_g water SLand2dd for a speciiic contaminant, Th_s level is

pmtccdve of long-telm Oife_nc) human health.

Reference Media Evaluation Guide (RM_G)

RlvIEGs are derived by ATSDR from the _PA oral Reference Dose. It is the

concentration in water or soll at which da_ly human exposure is unlikcly to result in

adverse noncancerous _ffects.
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