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THE ATSDR PUBLIC HEALTH ASSESSMENT: A NOTE OF EXPLANATION

This Public Healith Assessment-Public Comment Release was prepared by ATSDR pursuant to the Comprehensive
Environmentul Response. Compensation, and Liability Act (CERCLA ar Superfund) section 104 (i3{(6) (42 [J.5.C.
9604 (1)(6), and (n accordanee with aur implementing regulations 42 C.F.R. Part 90}, In preparing this decument,
ATSDE has collecied relevant health data, environmental daa, and cemmunity health concerns from the
Environmental Protection Agency (EPA), state and local health and envirommental 2gencies, the community, and
potentially responsible partics. wheee appropriate. This document represents the Agency’s best efforts, based on
currently available informartion. w [ulfill the statutory eriteria set out in CERCLA section 104 (i)(6) within a
limited timeframe. Tathe exilent possible. it presents an assessment of the polentiul risks to human health. Actions
awrhonized by CERCLA section 104 (i)(11). ar otherwise authorized by CERCLA. may be underiaken (o prevent
or mitigate human exposure or risks to human health, En addition, ATSDR will utilize this document 1o determine
if follow-up health actions are appropriale at this time.

This dacument has been provided 1o EPA and the affecied state inaninitial release, as required by CERCLA section
104 (i}(6)(H} for their information and review. Where necessary, it has been revised in respanse o comments or
additional relevant information provided by them to ATSDR. This revised document has now been released for
a 30t day public comment period. Subsequent o the public comment period, ATSDR will muidress all public
comments and revise or append the document as appropriate. The public health assessment will then be reissued,
This will conclude the public health assessment process for this site, unless additional information is obtained by
ATSDR which, in the Agency’s opinion. indicares a need to revise or append the conclusians previously issued,
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FOREWORD

. The Agency for Toxic Substances and Disease Registry, ATSDR, is an
& agency of the U.S5. Public Health Service. It was established by
Congress in 1980 under the Comprehensive Environmental Response,
i 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 Envircnmental Protection
Agency, EPA, and the individual states regulate the investigation
and clean up of the sites.

Since 1986, ATSDR has been required by law to conduct a public
health assessment at each of the sites en the EPR National
Prierities List. The aim of these evaluations is teo find ocut if
pecople are being exposed to hazardous substances and, if so,
whether that exposure is harmful and should be stopped or
roduced. [(The legal definition of a health assessment is
included on the inside front cover.} If appropriate, ATSDR also
conducts public health assessments when petitiocned by concerned
individuals. Public health assessments are carried out by
environmantal and health scientists from ATSDR and from the
ctatss with which ATSDR has cooperative agrsaments,

Exposure: As tha first step in the evaluaticn, ATSDR sciencists
review environmental data to ses how much czntaminetion is zt =
cits, whers ic is, &nd how Deople might coms into contect with
i=. Ganeraglly, RTEDR do2:c not ccllect its cwm environmanczl
campling date but reviews informetion proviczi by EFA, other
govérnment agencies, businesses, and the pukliic When thera isg
not enoucgh environmental information availablie, the report will
indicats whet further sampling data is neeced

Health Effect=: If the review of the envircnmental dazba shows

that geople nave or could come into contact with hzzardous
substances, ATSDR scientists bthen evaluate whether or not there
will be any harmfu}l effects Zrom chese exposures., The report
focuses on public health, or the health imzact on the community
as a wnole, rather than on individual risks. RAgain, ATEDR
generally makes use of existing sclentific information, which can
include the results of medical, toxicologic and epicemiologic
studies and the datz collected in disease rscistries. The
science of environmental health is still dsvsleoping,

2wal ang
sometimes scilientific inficrmatlon on the hezliin effects of certain
substenc=s ig not availlable. When this is so, the report will

suggestc what further resezrch stuedieses are neczded.

Conclusions: The ranort presents conclusicns about the level of
healtn threat, if any, posed by a site and racommends ways o

stogp or raduce exposure in 1ts public heal:th acrion plen. ATSDR

is primarily an advisory agency, so usuallwy these raportse




=

131 b

jdentify what actions are appropriate to be undertaken by EPA,
sther 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 warning people of the danger.
ATSDR can also authorize health education or pilot studies of
health effects, full-scale epidemiology studies, disease
registries, surveillance studies or research on specific
hazardous substances.

Tnteractive Process: The health assessment is an interactive
process. ATSDR solicits and evaluates information from numerous
city, state and federal agencies, the companies responsible for
cleaning up the site, and the community. 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.

Community: ATSDR also needs to learn what people in the area
know about the site and what concerns they may have about its
impact on their health. Consequently, throughout the evaluation
process, ATSDR accively gathers information aznd comments ifrcm the
people wWno live or work near a site, including resicdsncs of Lhs

----- [
arez, civic leazaers, nzzlth professicnals and communit

iy CITCoUCDS
To ensure that the repart Tresponas to tne community’s hezlch
concerns, an early version is also distributes o the public Ior
“heir comments. &1l the comments received from ths pun-iic ars
responged to in thz final version of the resori.
Comments: If, =fter reading this report, you have gusastiong or
CcOommEnTS, we encaurags you te sené them to us.
Letrers should be adfressed as foligws:
Attencion: Chief, Program Evaluation, Racords, anc ILafcrmalion
Qervicses Branch, Agency IoT Taxi¢ Substances and Disezsse
Registry, 1600 Cliiton road {(E-36), ARtlants, GA 30323
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SUMMARY

The Defense Depot Memphis Tennessee (DDMT) is located on 642 acres in Memphis,
Shelby County, Tennessee. Tt is about five miles east of the Mississippi River, and four

_ miles east of the Memphis central business district. .

DDMT was construcied in 1941. "Operations began in 1942, DDMT has served as a supply,
storage and maintepance facility for the 1.5. Army since that bme. The supplies inclode a
broad range of commaodities, such as clothing, food, medical supplies, electronic equipment,
petroleum products, construction materials and industrial chemicals. Many of the supplies
contain componenis which are now considered hazardous materials. During the course of
normal activities leaks and spills occurred. Also, ltems were disposed in the onsite disposal
area.

In 1981, the Defense Logistics Agency began evaluating the management of hazardous waste
materials at its facilities, including DDMT. In 1938, DDMT began to investigate soil and
groundwater contamination. To aid in the study, DDMT was divided into four operable
units (QUs). The facility was proposed for placement on the Nationai Priorities List in
August, 1991, and placed on the NPL in Qctober of 1992. The chemicals contaminants that
have been most found are volatile organic compounds {VOCs- mainly cleaners and solvents),
petroleum products, pesticides, and metals.

DDMT is ror the type of facility generally associated with production laree amounts of
hazardous wastes. The types ol contamination that exist are from burial of unusabla
industrial supplics and chemical agents in Dunn Field, from isolated spills, or frem the
normal application of pesticides and herbicides 1o the facility.

The contaminaiion issues at DDMT that will be evaluated for public health implications are:

. contamination buried in Dunn Field (reaching the groundwaler under that
area):

. the possibility of contamination in drainage channels;

. the possibility of air contamination; and

. isolated areas of soil contamination on the Main Installation.

Contamination bured at Dunn Field has coniaminated the shallow groundwaier under Dunn
Field. However, public water supplies have been provided to neighbers of DDMT since the
late 1940's-early 1930's, before the disposal area had been extensively used, Neighbors of
DDMT were likely using public water supplies and would not have been exposed to any
contaminated eroundwaier. Public water supplies are monitored and centamination from
DDAMT has not been detected.  Additionally, the municipal water supply czn be treased if
necessary, so that if contamination from DDMT were 1o reach the public water supply. it
would be treated and would not become a public hezalth 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 ualikely that enough contamination exists to present a public health
threat, ATSDR is recommending that samples be analyzed to verify ihat no threal exists.

Operations at DDMT {for example, warehousing and shipping activities) are not generally
asscciated with significant amounts of air contamination. However, over the years, isolated
accidents and incidents have occurred that are evatuated in this public health assessment. For
the most part, these do not appear have released enough contaminants to present a threat 1o
public health. However, with the absence of air sampling information, ATSDR. recommends
that soil samples be analyzed from the area of the sandblasting operation. Soil samples in
this area will provide information on whether metals from the sandblasting operatan were

transported by air currents and deposited outside the faciliry.

Access 10 areas containing contaminated soil is controlled by warming signs, fencing, or
paving., Asa result, the areas centaining contamipnated soil are not a threat to public health.
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General Information

The Agency for Toxic Substances and Disease Registry (ATSDR) was established under the
mandate of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) of 1980. (Note: Appendix A provides a listing of abbreviations and acronyms
used in this repori.) CERCLA, also known as the "Superfund” law, authorized the U.S.
Environmental Protection Agency (EPA) to conduct clean-up activities at bazardous wasie
cites. FPA was directed to compile a list of sites considered hazardaous to public health.
This list is termed the National Priorities List (NPL). The 1986 Superfund Amendments and
Reauthorization Act (SARA) direcied ATSDR to perform a public health assessment for each
NPL site. In 1990, fedeml facililies were included on the NPL.

Public hezlth assessments {(PHAs) are corducted by scientists from ATSDR (or from states
with which ATSDR has cooperative agresments). The purpose of a PHA is to determine

whether people have been (in the past) or are being exposed to (in contact with} hazardous
substances and if so, whether that exposure is harmful and should be stopped or reduced.

In conducting the PHA, threc types of information are used. A major source of information
is the exiensive environmental daia collecied for EPA. This wiformation is examined 10
determine whether people in the community might be exposed to hazardous materials from
the NPL facility. If people arc being exposed to these chemicals, ATSDR will determinz
whether the exposure is at levels which might cause harm. A second source nf informaton
used in the PHA is community health concems. ATSDR will evaluate health concems of
community members and determine whether health concerns could be related to exposure W0
chemicals released from the NPL facility. If ATSDR finds that barmful exposures have
occurred, health outcome data (information from local hospitals and other medical
oreanizations) can be used to further assess the accurrence of specific illnesses.

The PHA presents conclusions about wheiher exposures are accumng, and whether a heaith
threat is presented. In some rases, if enough information is available, it is possibla to
determine whether exposures occurred in the past. If 1t is found that a threat exisis,
recommendations are made to siop or reduce the threat to public healih. ATSDR 1s an
advisory agency. lts recommendations identify actions which EPA, the facility or local
agencies may underake. [/ exposures arc accurring ai levels which could pese a threat (o
public health, ATSDR can undernake health education activities or certain additional follow-

up studies, ATSDR can also identify types of information which might be needed to make
public health decisions, if such information is lacking.

Exposure Evaluation Process
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In order to evaluate the effect on public bealth of contaminants at NPL sites, the public
health assessment focuses on examining whether people have been exposed to (in contact
with) the contaminants. To this end, the two most important tasks in the public health
assessment arc, .

1) determining whether people have been exposed to hazardous materiols from the
NPL facility, and,

2) if exposure is possible or has occurred, determining whether the exposure is at a
level that could be a threat 1o public health.

In this PHA we will examine:

. whether contamination exists in the environment,

* whether contamination is in places where people in the surrounding
community might come in contact with the contaminants, and

[y if there is exposure, whether it is at a level high enough te affect the

health of people in the community.

To make these decisions, each of the possible environmental "pathways" will be examined.
An environmental pathway can be described as the route that the contamipation follows to et
from the source to where people may be in contact with it. The environmental routes tha[a
this PHA will examine are:

1. groundwater, or underground (well) watzr, in both public water supplies and
privaie wells,

2. surface water (crecks, ponds),and

3. sedimentis under the ¢reeks and ponds and on their banks: 2. air:

5. soil; and ' ,

6. the "food chain", such as livestock, crops, game and fish (specificaily, at DDMT,
home gardens). '

Figure 1 parirays the environmental routes we will investigate in this PHA. The numbers 1
through 6 on the figure match the numbers for the routes shown above, and will be referred
to throughout the text 25 the pathways and possibilicy of exposure are discussed. Fioure 2
shows the questions ATSDR asks about whether exposures could occor thai would cause
public health
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Figure 1 Legend -- In the environmental exposure evaluation, ATSDR examines the TYPES
and AMOUNTS of contaminapts present at their SOURCES (such as spills, leaks or
landfills}. The ROUTE these contaminants might take is then determined (These are noted
on the figure by the numbers 1 through 6). ATSDR looks at environmental data to decide
whether it is likely that one or more of these ROUTES is in fact contaminated. If
contamination is found, ATSDR decides whether people can be in CONTACT with these
chemicals, by BREATHING, DRINKING, EATING, or TOUCHING them. Finally
ATSDR determines whether the AMOUNT present is sufficient to be a public health
probiem.
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ATSDR Exposure Evaluation Process
WHAT ARE THE CONTAMINANTS AT DDMT?

WHICH ENVIRONMENTAL MEDIA ARE CONTAMINATED?
(AIR, WATER, SEDIMENT, SOIL, FOOD)
AND
HOW MUCH CONTAMINATION IS PRESENT IN EACH?

; : HOW DO THE CONTMANTS TRAVYEL TO WHERE PEOPLE
i CAN BE IN CONTACT WITH THEM?

HOW COULD PEOPLE BE EXPOSED?
: (BREATHE, DRINK, EAT, OR
TOUCH)

'IF EXPOSURE IS OCCURRING, OR OCCURRED IN THE PAST
[S\WAS THERE CONTAMINATION IN AMOUNTS THAT WOULD
AFFECT HEALTH?

Figure 7 — ATSDR Exposure Evaluaton Process
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Another important factor is the way that people might contact the contaminant. By this we
mean whether the chemical is:

. inhaled;

. ingested {eaten or drunk); or

. absarbed through the skin.

Not all chemicals are a hazard for each of these methods of contact. For ‘exmnple, most
metals are not harmful, pardcularly in very low amounts, if the only contact is by way of the
skin.

BACRKGROUND
Site Description

The Defense Depot Memphis Tennessee (DDMT) is located on 642 acres in Memphis,
Shelby County, Tennessee. See Figure 3 for the location of the site {1). DDMT lics in the
south central section of Memphis. Tt is about five miles east of the Mississippi River, and
four miles east of the Memphis central business district,

Located on land that was previously used for growing cotton, DDMT was construetzd in
1941, Opemtions began in 1942. DDMT has served as a supply, storags and mainienance
facility for the U.S. military since that time. In 1962, the Defense Logistics Agency (DLA)
assumed command of DDMT. The suppiies include a broad range of n:ommodities.'mch as
clothing, food, medical supplies, electronic equipment, petroleurn products, construction
materials and industrial chemicals (2). Many of the supplies contain components which are
now considered hazardous materials. Over the 30+ year history of the facility, during the
course of normal activities and due {0 the large volumes handled, leaks and spills c:acc:l;rred.
Also, items coniaining hazardeus materials were disposed cnsite. With the exception of the
early musiard agent disposal activity, DDMT has kept complete and denailed records of

materials spilled or disposed, and their locations. For this reason, the sources and tvpes of
contamination at DDMT are generally well identified. o

A review by the Army of insiallation records suggests that about 77 wasle disposal sites, spill
locations, and other sites of possible environmenial concern exist at DDMT. These sitgs are

called Installation Restoration Program (IRF) sites. Many of these IRP sites are located in
Dunn Field (2) (See Figure 4).

In 198} DLA began evaluziing the management of hazardous waste materjals at its facilities,
including DOMT (3). In 1928, DDMT )

1%




Sossauudl 'SIdWSW yadagq esudjad

V3l NV LINOdOHLIN S1HIWIAW NI NOILVYDO™ Lndd

uoFlIvoeT BIAFS - - ¢ 2anbTa ’ WIJHD HIAH
- " NI JLYLS - —
= J1Y LSHIALNI —
n.“ \ 1ddISSISSIN anAo:
— 3385 NNDL

335SaNnNIL
'SIHAW AN
40 v3dvy

§ITN NI_TTV3S
—%

4t )




H B N 131 U
Elj' h
g o 500 0 o0 ’
; — e ——
; SCALE 1M FEET /
PERSON AVENUE
i
CARVER AVENUE
: g | o 2
- oY DUNN FIELD 3|2 e )
O —
& © <
wn < 0
% 2 <
ey - v
0 S
<
DUNN FEOAD . 1| H\ il DN 2020 f
T T T T T T T T T —- ——————————————————————
ou-4 1 5;:-:-1 . ﬂ
i z'cl E .
’ £S5 :- =] ] g
| | O e s B =
| T —3 ] ——— T
1 E = l E:El t-:sl l 445] L _..51 L =t} ‘;?E‘
1 £52 = [ =3 Z - <
o | l L= FCH i\
: ——— =] | =] i)
. (] | D
ja-od
: 1
LEGEND SALL FOAD
'....-_. mirmia DOMT BOUNDARY
il e O] BOUNDARY Figure 4 --
i - sovrie ) DOMT and Its Operable Units Source: {1}

!i“l



.- Defense Distribution Depot Memphis Tennessee -- 131 2 1

began to investigate soil and groundwater contamination. To aid in the study, DDMT was
divided into four operable units {OUs)(4). These are shown in Figure 4. Based primarily on
concern that the groundwater aquifer used to supply drinking water could be contaminated
the facility was proposed for placement on the National Priorities List (NPL) in August '
1991, and placed on the NPL in October of 1992. The chemical contaminanis of g:'eate.sl

concern are volatile organic compounds (VOCs), mainly cleaners and solvents, petroleum
products, pesticides and metals.

Demaographics

According to the 1990 Census, a total of about 825,000 people live in Shelby County, where
DDMT is located. In the two census tracts surrounding DDMT, tataling 6,84 squm,mi}es

there are about 25,000 residests (15). Figure 5 shows population density of the area around
DDMT.

DDMT employs about 1,200 civilians and 16 military personnel. Base bousing consists of 8

units with a population of about 24, including military persoanel and family members (14)
‘Ihis housing is Jocated in the southeastern comer of the site. '

Land Use and MNatural Resources

DDMT is located in the metropolitan Memphis area. The vicinity is an area of mixed
residential, commercial, and industrnal 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 warehouses, storage
areas and administrative buildings. There are relatively small open, grassy areas throughout
the main facility. B

The smali base housing areas are located in the extreme southeastern corner of DDMT. The
largest grassed area is the eolf course, located in the southeastern poriion of the facilitv. The
cnly significant onsite water bodies are the Golf Course Pond and Lake Danielson, both
within the golf course area. Fishing and swimming are not allowed in either of these ponds.

The other portion of the faciliry, Dunn Field, covers &4 acres of level 1o gently roiling
terrain. It is located next e the northwesiem portuon of the Main Installztign. Dunn Field is
an cpen storage area, with about hall the Yand surface covered by grass. The remainder of

the area is mosily graded, paved or covered in gravel or by large bauxite piles. A majority
of the
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77 listed waste disposal and spill areas zre located in Dunn Field (2).

Surface Water

Qurface water drainage from DDMT eaters two neighboring creeks, Cane Creek, about 14
mile northwest of DDMT, and Nonconnah Creek, about one mile to the south. Cane Creek
is a tributary of Nonconnah Creek, Noncounah Creek is a tributary of the Mississippi River.
The drainage channels from DDMT are ofien dry, depending on seasonal rainfall. The
creeks are classified by the state of Tennesses for propagation and mainteaance of fish and
other aquatic species, livestock and wildlife watering and irrigation. Both creeks are also
classified for recreation. Some fishing and other recreational use occur On both these creeks.

Game and ¥ish

Bass, bluegill, and catfish are the predominant fisk found in surface waters around DDMT.
Recreational fishing does accur in Nonconnah Creek and to lesser extent in Cane Creek,
Fishing would not occur in the drainage ditches from DDMT because they rarely contain
appreciable amaunts of water, and are often dry. Wildlife species such as squirrels, red fox
moumning dove and quails bave been chserved within DDMT and in the vicinity. I;uc to thE;
extensive urban development in the area, huntine is ot allowed within ¢ty ﬁm}IS and is
therefore not a normal or frequent activiry, ’

Geoloev and Groundwate:

Soils at DDMT ranges in ihickness from six to forty feet.  Although not a pnmary water-
bearing upit, following rainfall, the surface soils may bnefly contain small, shallow water-
bearing zooes.

Sediments under the surface soils comprise the shallow watenable aguifer (An aquifer is a
water-bearing zone). This aguifer ranges in thickness from 40 feet to about 131 feet. It is
this aquifer that is believed te be contaminated by chemicals from DDMT. This aquifer 1s
not believed to discharge 1o surface waters in the area of DDMT (2).

The groundwater flow in ihis shallow aquifer, in the DDMT area, is in two general
directions. From Dunn Field, the flow is to the west. At the Main Installation, the general
direction of groundwater flow is west 10 nenhwest, Recent information obtained in 1?13
northwest portion of the Main Installation and Dunn Fleld area suggests that, in places, there
may be leakage from the shallow aquifer into deeper units (7). )

Directly under the shallow aguifer is & layer of clay-like material that provides a barrier that

11
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limits (but does not necessarily eliminate) leakage between that aquifer and the deeper
aquifer, called the Memphis Sand Aquifer. The Memphis Sand Aquifer is the primary
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 drinking water requirements, the
Mcmphis water supply is monitored on a regular basis and is treated if necessary before the
water is used {3). Most of the recharge (replenishment) of this aqui_fe.r occurs where the
aquifer is at the surface several miles to the east of DDMT. Water in this aquifer is under
regionally artesian conditions, which means that in many areas, however, as the Teonessee
Department of Environment and Conservation (TDEC) points out, a local water leve)
depression exists, indicating a negative head near the DDMT. This negative head is
attributed to the presence of the Allen Well Field to the west. The presence of the local
depression in the water level in the DDMT areas could be due to leakage from the fluvial
aquifer into the deeper aquifer (6).

MLG&W has in place a mornitoring and treatment program for the water supply, in order to
protect the supply from the possibility of contamination from any possible source. MLG&W
does monitor for the types of chemicals that are possible contaminants from DDMT.
Additionally, MLG&W has in place plans to treat the water supply, if necessary, to keep
these chemicals from reaching the public (5). Interim remedial plans for DDMT include a
program of pumping the contamination for the shallow agnifer and treating the water to
further limit the possibility that contamination reaches the water supply (4),

12
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ENVIRONMENTAL CONTAMINATION AND ENVIRONMENTAL EXPOSURE
PATHWAYS

Introduttion

This section examines £ach of the environmental routes (water, sediment, air, soil,
foodchain) to determine whether contamination is present, and if people in the community
are exposed to (or in contact with) the contamination. If people are exposed to
coptamination in any of the media, we will evaluate whether there is encugh contamination to
pose a threat. This analysis will follow the pattern depicted in Fipure 1 to systematically
evaluate each of the environmental routes.

Each section contains a summary box numbered to match the routes as shown in Figure 1.

Evaluation of Possible Water Roufes

People can be exposed to contaminated water by drinking it, bathing or swimming in it, or in
some cases, breathing vapors from water (for instance, steam from 2 hot shower). There are
two main water pathways to consider. These pathways are:

o groundwater, that 1s, water from wells, either private wells or public water
supply wells,

o surface water, that is, ponds, lakes, crecks. The sediment on the bonom and
along the edges of these water bodies will be considered along with surface
water, since any exposure (o contaminated sediments would occur in the
vicinity of the suriace water.

Groundwaler

. S
Groundwater is actually enderground waler. 77T
People use (his water from either private L TS URLIK oy

s - {T.45 UNLIKELY ‘THAT NEICHBORS TQ.
wells or municipal well sysiems. eyl

-, DOMTSIN THEPAST WERE: EXPOSED T0 A
. < HAZARD FROMECONTAMINATED =0 -7
Currently thers are no known privale wells ¥ GROUNDWATER  FROM:DOM
in use within one mile of DDMT (2). T BOUNDWATER
Municipal water supplies have been AAMT. TR RS N
available to the homes and businesses in the
vicinity of DDMT for domestic usc since
the 1940°s to early 195Q"s (12).
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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, nor the
overlying shallow aquifer. The primary contaminants are volatile organic compounds
(VOCs) (mainly cleaners and solvents), metals, petroleum products and pesticides. The
following sections will describe the levels of contamination and the possibility of exposure.

The shallow aquifer groundwater has not been used by DDMT (8). Domestic 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.
MLG&W has in place a monitering and treatment pregram for the water supply. MLG&W
does monitor for the types of chemicals that are possible contaminants from DDMT.
Additionally, MLG&W has in place plans to treat the water supply, if necessary, to kesp
these chemicals from reaching the public (3). ’

Remedial plans for DDMT include a program of pumping the contamination for the shallow
aquifer and treating the water {0 further limit the possibility that contamination reaches the
water supply (4). These factors greatly limit the possibility that pecple have been exposed to
contaminated groundwater from DDMT.

- Past Groundwater Effects

The ooly location where contaminated groundwater is suspecied to have moved ofisite is
immediately io the west of Dunn Field (2). The following describes the primary
contaminanis that might be of concem, if they were present at high 2nough concentrations
and if people drank them regularly for extended perieds of time. ) :

According to DDMT disposal records in the 1990 eavironmental investigation and the 1993
Draft Final RIVFS Work Plan (1,2), with the exception of the chemical agent destructon
very linle waste disposal activity occurred before 1954, Material disposgd before 19354 ’
Lisied in the 1990 environmental study, includes food waste, construction material, and
"combustible material”, presumably not hazardous chemicals, since such chemicals are
specifically listed as such in the records. The materials listed as disposed prior to 1934 do
not appear to represent a chemical contaminatign hazard to groundwater. This date 15
important in that municipal water has been provided since 1953 for the area immediately
west of Dunn Field (8). Prior to 1953, water would have been cbiained from privae wells.

According 1o the 1990 environmental study (2) and the 1895 draft final work plan for Dunn
Field (1), groundwater movement from Dunn Field is to the west. However, since municipal
water fas been provided to the area west of Dunn Field since 1953 (8), it is unlikely that
neighbors to DDMT were exposed to a hazard from contaminated groundwater. -

DDMT records show that mustard ageni was destroyed and disposed at Dunn Field in 1946

1z
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- According to available information, the mustard was treated in a bleach slurry and essentially
‘| sdeactivated” (10). Mustard agent that is buried without being treated will break down 1nto a
number of less toxic chemicals, such as thiediglycol and bydrochloric acid. The primary
problem that would result from exposure o these chemicals (at high enough levels) is skin
srritation. The neutralizing process can break the compound into a number of less toxic
compounds, including rustard sulfone (bis (2-chlorgethyl} sulfone) and half-mustard (2-

':'; chloroethy!, 2-hydroxy ethyl sulfide) (11,13) and decreases the amount of the gawral
breakdown chemicals that will be produced.

According to the ATSDR Mustard "Gas" Toxicological Profile (13), mustard agent is not

e soluble in water. For this reason, any mustard agent that remained would nor be likely to
move offsite in the groundwater. Also, the principal breakdown products of mustard agent

tend to deteriorate within a matter of weeks, so they would not likely be bealth threats.

Consequently, the mustard agent destroyed at Dunn Field was not a threat to public health in

the past.

- Present-Day Groundwater Effects

Allen Well Field is the source of the municipal water supply for the area around DDMT.
This facility is located about 1/2 mils west of DDMT. These wells produce water from the
Memphis Sand Agquifer. (Appendix B provides more details on the groundwaier aguiiers in
the viciniry of DDMT.} To date, ¢contamination related to DDMT bas not been found in
MLG&W wells. Contamination appears to be under DDMT and in limited areas
immediately outside the base (2). Table 1 lisis the contaminants found in groundwater under
Dusn Field. DDMT is developing a plan, with oversight by EPA and TDEC, to pump and
rreat contaminated water from this shallow aquifer. This interim measure will decrease by
half the migration of the contaminant plume (2).

The municipal water supply is tested for comaminanis {primanly melals and VQCs) and
treated, if necessary, according to EPA drinkine water standard requirements (3,8). At this
time, there have been no hazardous chemicals from DDMT detected which present a danger.
As lone as peaple use the readily available municipal water supplies, the groundwater )
contamination from DDMT is not &
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Table 1; Groundwater Analyses for Dunn Field (2}

——

——

Contaminants Maximum Level ATSDR Comparison Value
Detected {ppb) {ppb) ~ Based on ingestion
L — — — -
1,1,2,2-Tetrachloroethane 1500 0.2 CREG
3000 EMEG
1,1,1-Trichlaroethane 12 200 MCL
1,1-Dichloroethylene 13 7 MCL
| 1,2-Dichloroethylene 1100 70 MCL
lrl‘etrachlomethene 240 5 MCL
Trichloroethene 5100 5 MCL
N-Nitrosodiphenylamine 7 7 CREG
Arsenic 50 50 MCL
Lead 1000 13 EPA Action Level
Chromium 260 100 MCL '
Barium 1500 700 MCL
Nickel 170 100 MCL

NOTE: ATSDE Companson valuss are generally derived assuming long-term (many years) exposures. [nivequent
and short-tcrm exposure would not result in the same chanes of harm. Also, since neighbors currently use public
walgr, 00 £XpasUres ore DCCUITINS,

sMCOL — EPA Maximem Contaminant Level is the maximum allowable by EPA for safe drinking wacer
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threat to human health.

Surface Water

Contamination of water in the DDMT
draipage ditches would be cansed when
rainwater runcff from paved areas or areas
with contaminated surface soil enters the
ditches. However, hazardous waste buried
below the surface at Dunn Field, is not
likely to contaminate surface waler or Cause
contamination to accumulate in the drainage
ditches. According to the Remedial Investigation (RI) (17), the water table under the DDMT
is about 40 feet below Iand surface. Rainwater that soaks into the ground (and does not run
off) will infiltrate through the subsurface to the wateriable, 40 feet below the surface, For
this reason, it is not likely that this water could enter the overlying drainage ditches.

- DDMT Golf Course Ponds

Surface water bodies within the beundaries of DDMT are the Golf Course Pond and Lake
Danielson. Surface water from both of these ponds were sampled in the 1980's and were
found to be contaminared, primarily by pesticides and metals, with some polynuciear
aromatic hydrocarbons (PAHs). The main source of the pesticides s suspected to be
chemicals used 1o maintain the golf course and pesticides stored in a shed adjacent 10 the
Golf Course Pond. Some of the metal and PAH contamination is prebably the result of
runoff from paved areas and roads within DDMT. (Both PAHs and metals can be
componeats of the paving material used in roads, and can also come from vehicle exhaust).
In 1986, both ponds were closed ta all recreational activities. Even though the present
surface water contaminacion Jevels are low, both have remained closed (2-), There is no
information of significant exposures to contaminants prior o their closing, and no indication
that public health has been affected. For these reasons, it is not anlicipa‘ied that ihe
contamination of these two water bodies poses a threat to public heakh,

- Drainage Diches
Other surface water pathways that need 1o be evaluated are the ditches that drain from the
site. Thesc ditches are also possible routes for contamination to reach the waters and

sedimeat of Cane and Nooconnah Creeks. According t¢ RI information, several diiches or
sireams drain from DDMT to Cane or Nonconnah Creeks. These are shown in Figure 6 (1)

17
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An open, concrete-lined channel runs north from Dunn Field into Cane Creek. Two unlined

ditches run west from Dunn Field through the Rozelle Street area. During a Febuary 1995
site visit by ATSDR, these were both observed {0 contain relatively small volumes of water.
Tarrant Branch runs west from the main facility, eventually entering Nonconnah Creek to the
south. Drainage ditches run from the Golf Course Pond and Lake Danieison south, entering
Noncornoah Creek. An unnamed ditch rns east from the Main Installation to the storm
sewer system. Each of the ditches except Tarrant Branch are dry for at least part of the year
).

Since there is little chance that people would drink water from the drainage ditches in any
significant quantity, the oaly pussible exposure concern would be dermal exposure (contact
with the skin). There are few studies on dermal exposures of people to low levels of these
chemicals. However, in general, this is much less likely to be a health problem than
exposure by drinking the contaminated water. This is because these chemicals are not as
easily absorbed into the body through the skin as they would be if they are taken in by
drinking walter.

Because the most likely exposure would be from walking beside or wading in the ditches, the
most likely contact with the chemicals would be a person’s feet and possibly hands. These
are the parts of the body that are the least able to absorb conlaminants {18). Also, it is
important to remember that for exposure to a low level of contamination to be a problem, the
exposure has to occur frequently (generally daily) over a long period of time (many years)

(18).

Sixtesn drainage ditch samples were collected for the 1990 RI (2). These samples were
collected onsite, from each of the ditches that drained from DDMT to offsite. The
contaminants found in these samples are listed in Table 2. With the exception of the
pesticides DDT and DDE, the VOC bis(Z-ethylhexyl)phthalate (DEHP), and the PAHs
fluoranthene and pyrene, levels were lower than EPA dnnking water standards. For the
contarminants found in these ditches, dermal exposure is therefore not a public health
concern.

DDT and DDE do nat eater the body through the skin very easily, so that exposure 1o these
chemicals in the small amounts present in the southern onsite drainage ditches is not likely to

be a public health problem (19). DEHP is not easily absorbed throuch the skin, panicularly
in small amounts, such as are present in
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hese onsite ditches (20). The amount of DEHP present also does not present a public
health threat.

If egough flucranthene and pyrene are present, dermal eXpoSuTE can result in a poticeable
skin irrtation. However, neither chemical is believed to cause cancer or other long-term
problems (16). These contaminants are Ro present ol levels thar would be considered health
threatrs. Based on the low levels preseni, and the limited possibility of contact, is not lLikely
that these PAHs present 2 health threat.

There is currently no information available on contamination in the ditches on western side
of Duna Field. Surface water contamination is not likely to be a problem in ditches draining
Dunn Field since, for the most part, the contamination is buried below the surface, and is oot
likely to affect rainwater rupoff. Also, any rainwater soaking into Dunn Field would
percalate downward to {he water table, which is about 40 feet below ground surface in the
DDMT area. 1t is highly improbable that rainwater percolating into Dunn Field could mave
lateraily off Dunn Field to get into the drainage ditches. The ditches themselves will be

"recharged” by groundwater within 10 to 20 feet of their streambanks and would not be
affected by groundwater contaminants under Duna Field.

Additionally, VQOCs and metals are the contaminants buried at Dupn Field. VOCs were
found at elevated Jevels in the groundwater samples. Several metals were also detected af
clevated levels, Table L shows these contamipants. In general, if VOCs had been present at
ope time in surface soil, they do not remain in surface soils for any length of time and
therefore would not be present to be carried in rainwater runoff into the ditches. Also,
VOCs are nof easiiy ahsorbed through the skin in amounts large enaugh to be a problem,

particularly when 2mounis are as low as could possibly be present in the drainage ditches
(23,24,25,26,2‘?,28,‘29).

The metals found in the eroundwater samples at Dunn Field are also not generally a problem
in terms of contact with the sk, This is especially true when these metals are in water and
are present in such small amounts (30,31,32,33 34).

In summary, it i% unlikely that hazardous waste buried in Dunn Field is carried offsite by
rainfall runoff. It is not likelv that surface waier would e contaminated as much as
oroundwater.

The acmal contzmination of surface water in the diiches has not besn dztermined. Additonal
ditch water sampling piansed for DDMT will provide information oo any contaminants
presenl, However, using the assumptions made above, it i

s unlikely that skin contact with
the ditch water (or sediment) i5 harmful.

. Nenconnah and Cane Crecks
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No information is available on the possible contamination of Nonconnah Creek or Cane
Creek. However, considering the relatively low levels of contamination found in surface
water onsite, and the dilution that would cccur when the contaminants reached these creeks,
there is very litle chance that public health could be affected by contaminants from DDMT
{0 these creeks. Additional sampling of the drainage ditches will provide some informaton
on the likely levels of contamination that might rach these creeks.

Evalnation of Possible Sediment Routes

]

The only sediments that might be a concern —— —
are those in the drainage ditches. However, z HmTMTﬁsm?ﬁﬁE%Ts et
the levels of contamination would have (o e ey e

be far greater than the levels found in

surface water at DDMT to be a public

health problem.

No sediment samples have been collected in
the drainage ditches. However, sediment
samples collected from the Golf Course Pond and Lake Danieison detected PAHs, VOCs,
pesticides and metals. The Golf Course Fond sediments contained N-Nitrosodiphenylamine,
PAHs and pesticides at concentrations that might be a concern for soil. Even for these
contarinants there is no health threat from infrequent and short-term exposure. More
important however, they are 1ot a hazard since there is no opportunity for contact by peoplz
with these sediments.

Ag stated above, the conamination of the Gelf Course Pond sedimenis is not a threat to
public health since there is no contact by the public with these sediments. However, the
contaminants in these sediments and in onsite ditch samples can give an indication of what
contaminants might be found in offsite ditches which drain them.

The upcoming sample and analysis of offsite ditch sediment samples will provide information
on the potential for contamipation in these ditches. However, for these sediments 1o be a
threat to public health, the levels of contamination would have to be much higher than the
levels of contamination found in onsite dirch water and pond sediment samplf:_s,

Fvaluation of Possible Air Routes

The normal operations , such as storage and warehousing activities, that occurred at BDMT
in the past are not industrial activities which cause large amounts of air contamination.
There are not currently any activities occurring at DDMT which could cause air
contamination that would be a threat to public health. This determination is based on the
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type of activities (storage and warehousing}
which are currently accurring at DDMT,
and the fact that these activides arg : BT, :

regulated by the state and EPA under ST THREAT HAT, CAUSE & EVL
RCRA. Under delegated authority of the T
Clean Air Act (Amended 1590), the
Memphis\Shelby County Health Department
is the pernmitting agency for air emissions at
DDMT. Any such emissions would be regulated and limited to safe levels by the Clean Air
Act (21). Asapart of the CERCLA protess, the FEPA requires that air quality be protected
during any remedial activities that occur at DDMT (22).

H.CONTAMINATIO

The following are activites related 1© air contamination that occurred in the past that bave
cauged commupity CONCErns.

PCP Diptank Operation

A possible past air contamination issue at DDMT that requires evaluation is the pallet-
dipping operaticns at DDMT. The dip tanks were located near the center of the Main
Installation, about 1,200 feet from the nearest DDMT boundary (See Ficure 4). From the
1960"s until 1983, paliets were dipped in the preservative pentachiorophenol (PCP). in an
enclosed diptank building, and stacked outside to dry. This operation ceased in 1985. In
1986, under the direction of EPA, PCP-contaminated soil was removed (7).

No air sanpies were collected during the nme the diptank was in operation. However, thers
is no evidence in DDMT occupational health records that worker heaith problems acoursed
from exposure o PCP. Although this is not clear-cut evidence that no worker exposures
occurred, it provides s0me support that such exposures did not result in an obwvious wo

rker
health problem. As such it is not likely that enou gh air contamination from PCP aceurred 1o
be a preblem for neighbors. Also, since the dipiank operation was Jocated relatively disant
from DDMT boundaries, it is unlikely that neighbors would have been exposed (0 harmful

amounts of PCP through ar emissions.

Finally, it is known that PCP is not lkely 10 pecome airbome in significant amounts from
contaminated soil, even i it is disturbed, as would eccur during excavation. Itis therefare
not likely to have been 2 public health problem during soil removals (33).

Sandblasting Facility

e L e L e

Another site that was evaluated 1s the sandblasting area, located in the area of Building 1088
about 300 feet from the western woundary of the Main Installation (See Figure 4). Paint with
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metallic components was stripped from various types of machinery in this building.
Operations were upgraded in the late 1980°s to reduce the possibility of airborne transport of
metals from this source. No air monitoring records are available for metal in the area of
these operations. However, 2 soil analysis would provide evidence on whether metals in dust
tiad been carried by air currents to the neighborhood surrcunding the sandblasting buildings.
Sampling of surface soils in the area would provide information on whether metal
concentrations (in the soil) are higher than normal. ATSDR has asked that soil samples be
collected and analyzed as a part of the ongoing RI activities.

Mustard Agent Destruction

An issue that has caused some community concern is the report that mustard agent had been
buried at DDMT following world War II. Documents from the post-war period suggest that
several thonsand pounds of mustard were destroyed and buried in 1946 (10,36). . This
material was from twenty-nine 500-pound aerial bombs captured from Germany during the
war. The mustard was drained into bleach slurry pits, neutralized (by the bleach solution)
and buried (37). The method used to decontaminate these weapons is generally considered a
safe and effective means of peutralizing mustard (38). (The bleaching agent and resulting
yreakdown products can cause Skin jrritation if exposures to high enough levels occur.) Any
remaining mustard agent would have most likely deteriorated in the time since its bunal. In
tpe event that any residual amounts of mustard did not deterioraie in the last 49 years, there
is lirtle possibility for air contaminatioa from these burial sites, as long as the required
procedures are followed during any digging (38). In view of these facts, air contamination
from the 1946 mustard agzni burial should not be considered 2 hazard to public health.

Chemical Agent Identification Kits

In a related issue, DDMT records reveal the disposal of about six chemical agent
identification kits. These kits were used for training military personnel in detecticn of vanous
chemical warfare agents. Although the specific type of kit discarded is unknown, these kiis
can contain test tube-sized vials of dijured chemical agents, including mustard agent,
phosgene, lewisite and chloropicdn (39).' 1t should be emphasized that the amounts
belicved to be present in these Kits is small and, if released, would not be a threat over an
area as large as Dunn Field,

| Mustard and lewisite were developed during Werld wWar I and cause

blistezs. Phosgene was also used in WA I and causes Eerious lung injury at
high doses: it is pav used in varieus industrial processes. Chlozopicrin
i= & riot control agent which has beern replaced by newer chemicaels which are
congidared safer (40].
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Eowever, there is concern that remedial activities such as well drilling or excavation may
uncover and damage these Kits, causing a release. Based on the small amounts present in
these kits and the fact that they are in a dilute form, we have concluded that the potential

harm would be restricted to the personael involved in the drilling or excavation activity. The
health of the commuuity would not be affected by excavation of these kits.

Federal law requires that any activity invelving the removal, transport or disposal of
chemical agents be coordinated with the U.S. Army Chemical Demilitarization Program
(USACDP) and the National Center for Environmental Health QNCEH) of the Centers for
Disease Control and Preventon (CDC). These two organizations develop safety procedures
for chemical agent removal. Safely programs include plans for; drilling and excavation that
minimize the possibility of an aceident, monitoring during activities to detect any leaks that
occur, limiting the spread of any contaminants that might leak, and emergency response and
emergency medical procedures, if necded. DDMT is working with these agencies to lnsure
that safety procedures are used that are protective of the health for both workers and the
surrounding community (41,42).

"Spandome’ Collapse - 1938

Due to strong winds and heavy rains, a fabric structure known as a “spandome” partially
collapsed on the morming of Jamiary 19, 1988. The structure was located on the .
side of the Main Installation. Memphis\Shelby County emergency response teams reported
the detection of airborne hazardous chemicals. The materials released were solvents, such as
toluene and xylene (#3). The Spandome floor was concrete, with concrete bermed '
perimeter. Therefore, released chemicals were contained within this concrete ared.

The Memphis Fire Department staies that the berm held the spilled material. Impact on the
neighborhood was termed "neutral” in the Fire Department report of the spill response (43).
Based on this information, the incident involving the collapse of the spandome is not believed
to have had a negative impact on public health.

Evaluation of Pessihle Soll Routes

------

There are several areas within DDMT that -——————'—,L,_
have contaminated soil {2). However, C_TH y M
access o these areas is controiled by
warning signs, fencing, or paving. Asa
result, the areas containing contaminated 5 R : .
soil are not a threat to public heaith, e —————————t——
Currently, DDMT is conductng snudies

required by the U.5. EPA and the state to measure the contaminaiion. Based on the results
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of these studies, cleapup activities will be completed to protect the public health from any
harmful contaminants (44).

Evalnation of Possible Foodchain Routes

Concern has been expressed that
contamination could affect food growa in
home pardens in the area arcund Duan
Field, and possibly in the area of the ditch
draining west from the Main Installation.
The following factors are important in
considering the possibility of food
contamination:

- only certain types of contaminanis are
taken up of remain in the animal or plant to be a threat to people who may eat them,

- for the vegetables to be contaminated, the roots must be in direct contact with
conraminated soil or waier for a large part of the growing season,

- the amouns of contaminant in soil or water musi be high enough ro be 1aken up by planis
or animals in amounts that would be harmful 10 people who eat them,

- for Iocally grown food contamination to be a problem, people would have 10 hove

regularty and frequently earen large amouwnis of contaminated vegetables for @ number of
years, and

- as stated in the Surface Water section abave, it is very unlikely that groundwarer
contaminants from Dunn Field have leached into the drainage ditches.

As described in the surface water and Sediment sections zbove, the drainage ditches around
Dunn Field are not likely 1w bave large amounts of contamination in either water or
sediment. At Dunn Field the main contaminants of interest are: mustard ageni, VOCs, and
metals. For the diich draining west from the Main Installation, the main contaminants are
VOC and metals.

The mustard agent was peutralized in 1946. Even if some mustard agent had survived the
peutralization, the chemical compaosition of mustard agent is such that it is highly unlikely
that the mustard would have migrated through the groundwater into the drainage ditches and
even less likely that it would have been absorbed by piants or animals and passed on to
people when these plants or animals were eaten (13).
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The VOC solvents would not migrate through surface water and do not easily accumulate in
plants or animals, S0 that it s unlikely that they would be a health problem to people through
this rouie (23,‘24,25,26,27,28,29,45). Tuere is Little information to suggest that plants can
accumulate enough metals to be a human bealth problem, especially at the low levels present,
as indicated by the samples collected to date (Shown in Table 2)(30,31,32,33,34).

It may not be possible to make 2 definite statement about pasr contamination from this

source. However, sediment samples from the drainage ditches will provide present levels
that can be evalvated.
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QUALITY ASSURANCE AND QUALITY CONTROL

In preparing this Public Health Assessment (PHA), ATSDR relies on the information
provided in the referenced documents. The Agency assumes that adequate quality assurance
and quality control measures were followed with regard to chain-of-custody, laberatory
procedures, and data reporting. The validity of the analyses and the conclusions drawn in
this document are determined by the availability and reliability of the referenced information.

! The environmental data presented in this public health assessment is from the 1990 report
and from the follow-up Rl planning documents (1,2). Generally, the methodology used in
these reports is appropriate for characterizing contamination at DDMT. Additional
information collection is pianned for the follow-up RI. This work is scheduled to begin in
the Fall of 1995. This information will be evaluated by ATSDR. Conclusions and
Recommendations of this PHA will be modiﬁed if peeded.
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PUBLIC HEALTH IMPLICATIONS

General

ATSDR considers that a confirmed exposure pathway for people to contaminants iS NeCessary
to suggest that a public health threat exists. In order {o evaluate the effect on public health
of contaminants at NPL sites, ATSDR focuses on examining whether people could have been
exposed (o (in contact with) or are being exposed to the contaminants.

For bealth problems to result ia the community surrounding a hazardous waste site,
contaminants must exist in the environmeni, contaminants must be in places where people in

the surrounding commuuity might came in contact with them, and, if there is exposure, there
must be enough contamination to affect the health of people.

It is very imporiant to remember that for harm to occur, each of the conditions listed above
must oecur, The American Cancer Society publication Cancer Facts and Figures - 1995,
dealing specifically with cancer risks, states; "Although many toxic chemicals conrained in
stch (hazardous) wasies can be carcinogenic at high doses, mast communiry exposures
appear ¢ involve very fow or negligible dose levels. The degree of hazard (for cancers or
other illness) posed depends on the amown of coniaminant and the exposure, or "dose” thai
a person receives. When concentrarions and exposures are high, a hozard may exsr. Where
concentrations are low and expasires are limited, hazards are gfien neg!fgib!e-" (471,

Health Qutcome Data

Health outcome data (HOD) record health effects that oecur in populations. The data can
provide infornation on the general health of the community living near a hazardous waste
site. It can also provide informarion on paderns of specified outcomes. Some examples of
health outcome databases are umor registries, birth defects registries, and vital statistics.
Since there is very limited potential for exposure resuliing from activities at DDMT,
extensive health outcome data would not provide useful information for this health |
assessment.

Currently, the Tennessee Department of Health {TDH) is looking at information from the

state cancer registry, TDH is the appropriate agency to do this work, since the information
available is TDH data. This work is intended to study the amounts of various cancers

occurring in the census blocks thas include DDMT and vicinity. Although this work may

pravide information about the types of cancers occurring near DDMT, it will net be possible
to identify specific causes of those cancers (46).
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Cnﬁmunity Health Concerns

The following concems have been identified by ATSDR through meetings, correspondence,
telephone conversations and information from DDMT, EPA, state and local agency files and
community rmembers. A number of concems were expressed in comments to the draft
version of this report. They are included in summarized form. Additiopally, ATSDR
personnel attended a DDMT pubbc availability session on August 10, 1993, and citizens'
Restoration Advisary Board meetings on October 20, 1994, and February 16, 1993. At these
sessions ATSDR personnel had the opportupity to meet with numMErous members of the
public to discuss nealth concerns of members of the community. ATSDR has also reviewed
the transcripts of a DEMT public meeting held May 28, 1993 and the federal facilities
agreement public hearing held December 20, 1994, These transcripts include a number of
health-related concems.

Concerns include those which relate speciﬁcally to DDMT and general health concerns rhal
may not relase 1o contamination from DDMT. The order that these following concems are
addressed does not imply any priority assigned by ATSDR to the questions.

. Drinking contaminated groundwaier, especially people living west of Dunn Field.

Memphis Light, Gas and Water Division VMLG&W) has provided water for domsstic
use to DDMT neighbaors since the 1940s and 1950s. This water comes from a deeper
aquifer than that which has shown contamination from DDMT. MLG&W regularly
monitors its water wells and tests for all contaminants, as required by EPA and state
regulations. Although it is not possible to make definite statements about levels of
contamination in groundwater in the past, MLG&W was providing water supplies to
residents very early in the pistery of DDMT and Dunn Field. Also, DDMT records
show that there was only limited disposal activity at Dunn Field prior to the time that
municipal water was made available. For this reason, the period of time that residents
might have been exposed to contaminants is relatively short and the amount of possible
coptamination would have been very small.

. Earing vegetables grown in home gardens.

Because there 15 1o specific information available, it is oot possible to make definite
statements about the past exposure to people through esting vegetablies watered with
contuplinated water. However, 1 is unlikely that significant amounts of contamination
have reached the areas surrounding DDMT via the drainage ditches. It is therefore not
likely that the vegetables have been exposed to high enough levels of contaminants to be

hazardous. Also, vegetables do not easily accumulate the types of chemicals that might
have been present.

. Contact with confamination in diiches, especially by children ar plaoy.
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Since offsite samples bave not been collected and analyzed, definite statements can not
be made about past exposure, it is uniikely that significant amounts of contamination
could have reached the drainage ditches. Also, dermal expasure or other incidental
contact is not likely to present health problems for the chemicals that would be present
in, at worst, very low levels in these ditches.

. Concern over mustard agent disposed at Dunn Field.

Based on records of the disposal activity, it appears that the mustard agent destroyed
and disposed at Dunn Field did not in the past and does not today represent a threat to
public health. During disposal activities, the mustard agent was hroken down into
components that are much less hazardous than the original material. The peutralized
material would not present a threat to groundwater or surface water in the area of
DDMT. The bleaching agent and resulting brezkdown products can cause skin
irritation if exposures to high encugh levels occur. Any remaining mustard agent is not

likely to migrate through the groundwater to offsite since it is not mobile in water,
including groundwater.

. Public concern over the illnesses, especially cancer, in the vicinity of DDMT.

The health of the community is an important concern to ATSDR. DDMT, EPA, and

State and Jocal agencies. A primary purpose of the PHA process is to address concerns
of neighbors of NPL sites.

There is no evidence that significant amounts of the contaminants from DDMT have
been in places swhere people could come in contact with them. There is no evidenice of
any significant exposures 10 DDMT-related conteminants accurring today. And, if similar

conditions (similar coptaminants at similar concentrations in the envirenment) occurred

in the past, it is not likely that serious exposures occurred in the pest. For these reasons
it is Dot likely that adverse public affects have occurred.

° Concern has been expressed that wasie disposal records for DDMT are incomplete,
and that materials may have been dispesed ai Dunn Field without records being kepr.

DDMT environmental efficials have provided the inveutory of waste disposals which
were recorded to have pceurred at Dunn Field during the history of DDMT. These
records are presented as being complete and comprehensive. ATSDR evaluations
regarding possible exposures are pecessarily based on actual, available information.
ATSDR is requesting that DDMT nndertake all passible efforts to locate existing records
of onsite waste disposals. If RI data collection finds evidence of further contamination,
ATSDR will provide an 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 contaminated groundwater from under Dunn Field

could be leaching onto the surface and affecting the surface water to the wes! of Dunn
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 surface. Even though Dunn Field is at a higher elevation than the
surrounding community, it is very unkikely that contaminated grovndwater conld move
Jaterally above the watertable for apy distance (of more than a few feet). For this
reason it is very unlikely that any contaminated groundwater is leaching out onto the
surface at the lower elevations. '

1t is also very unlikely 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 ta 20 feet away at the mast). Fer buried
contaminants to reach the ditches, the source of contamination would have to be within
this area immediately adjacent to the ditches.

. The request was made 10 include, in this PHA, a map showing the location of areas
within DDMT thar contained soil contamination. The concern was 1hat theye ares
should be Jmown to the public as DDMT is closed and released 10 other ownership.

_ The remedial process overseen by EPA and TDEC will ensure that no contaminants
remain that would pose a threat to buman health or the environment. The present
ctatus and location of soil contamination would not be as important to future owners as
would be information oo the final status of these areas. ATSDR will coordinate with
EPA, State and local agencies, and DDMT to ensure that no potential exposures remain
that could result in a threat to public health.

o In a review of the public comment draft of this docment, a communiry member raised
several questions abour the possibitity of exposures ar DDMT. These questions are
related to four general concerns, which have been grouped as follows:

- proximity of neighborhoods, schools and recrearional areas to DDMT;

Merely being located in the area of DDMT is not a public health problem if there are no
completed pathways for contamination. As stated in sections above, there is no evidence
that environmental exposures have occurred through contamination of offsite air, soil or
water. Specifically, current data from offsite does not support a concern that
contamination is present that would be in the ditches outside the DD T fences.

Additional data are being collected by DDMT from drainage ditches offsite. These data
should provide definite information on the absence or presence of significant amounts of
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chemicals from DDMT that might have reached offsite. 131 4%

- the possibiliry of contamination of surface warer bedies in the general viciniry
of DDMT;

As stated in sections above, it is ot likely that chemicals buried in Dunn Field could
have been transported by any reasonably expected natural process into the surface
drainage ditches in the Dunn Field area. Samples collected from drainage ditches in
other areas of DDMT do not show chemical contamination of a type or amount that
would present a public health threat from the type of contact (contact to the skin and
infrequent ingestion of very small amounts) that would occur in these ditches. Again,
new samples being collected will address this issue and should provide 2 fipal answer.

- the éﬁecrs of eating fruit er vegetable grown in a one-mile radius of DDMT;
and

There is no evidence that chemicals from DDMT have "migrated® offsite through air or
water contamination in types Or amounts that would cause a public health problem from
heing present in vegetable or fruit grown in the DDMT vicinity. There do nof appear to

be completed envirommental pathways (air, soil, or water) through which chemicals
from DDMT could have goiten into fruit or vesetables grown in the DDMT area.

_ varigus tlinesses and ailmens of people living and working in the DDMT
Victnity.

As stated above, there 1s 0o evideoce that sigpificant amounts of the contaminants from
DDMT bave heen in places where people could come in contact with them. There is ns
evidence of any significant exposures to DDMT-related conteminants occurring today.
And, if similar conditions (similar contaminants at similar concentrations in the
environment) oceurred in the past, it 15 no? likely that serious exposures occurred in the
pasi. For these reasons 't is not likely that adverse public affects have occurred.

° What are current activies thar will provide addirional informarion on public health
issues in the DDMT area.

New information 15 being collected by DDMT for the state and EPA as a part of the
Remedial Investigation. This information will be evaluated by ATSDR. If this
information provides evidence that exposures are oceurring, actions will be
recommended to protect public health.
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The State of Tennessee is conducting an investigation that may provide information oo
the general nature of cancers occurring in the community. The results of this study will

be available for review in the near future.

[P
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The environmental routes, as shown in Figure 1 have been evaluated by ATSDR , using
environmental information collected during the remedial process. The following are
conclusions reached by the 'ATSDR following this evaluation. The numbers refer to the
numbers of the routes as shown in Figure 1.

1. e Water from the shallow aquifer uader DDMT is not used for domestic purposes.

Memphis\Stelby County has provided municipal water for DDMT and neighbors
since the 1940s -1950s. Current monitoring procedures sufficient protect of public
health from contaminarts, including those that might migrate the shallow aquifer

con ticn under DDMT. As a part of the remediation process DDMT 15

plapning o pump and treat groundwater to halt migration of the contaminated shallow
groundwater plume.

2. e Controls enacted by DDMT in 1986 have greatly restricted, if oot completely
eliminated, the possibility of contact of peaple with contaminated water in Golf
Course Poads. Contamination present in water bodies within the base golf course
does not represent 4 hazard to public health. There is no information on past

exposure. However, the short term exposure that would have occurred could not be
expected to cause sienificant health problems.

e The onsiie drainage ditch water coniains low levels of VOCs, metals, petroleum
products and pesticides. 'These levels are not sufficient to cause a.threat to pblic
health from dermal cOntact. Additional sampling scheduled for summer of 1993 will
provide further information.

3. o The onsite drainage ditch sediment contains low levels of VOCs, metals,
petroleum products and pesticides. These levels are noi sufficient to cause 2 threat Lo

public healih. Addiriopal sampling scheduled for summer of 1995 will provide
further information.

4, o There are currenty no air emissions occurring at DDMT that are a threat to public
health.

o Information is nesded on exient of surface soil contamination resalting from
sandblasting operations at DDMT. This information will address ib

! e issuc of possible
offsite air transpoTl of metals from these operations.

5. e Locatized soil contamination exists within the boundaries of DDMT. DDMT has
limited access 10 Hese contaminated areas so as 1© sufficiently reduce possible
exposure to the public.
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6. @ Home gardens in the aréa have probably not been exposed te high enough amounts
of chemicals from DDMT to have received by the fruit or vegetables. It is unlikely

| that large amounts of contamination have been present in either the soil in the arcas
where gardens have beed grown, of in the ditch water that might have been used {0
irrigate these gardens. During the years befcre municipal water was supplied, Dunn
Field disposal records show very little contaminant that could have reached §

groundwater Of private wells. Finally, most of the chemicals that might be present :
are not easily takea up by dermal contact.

. Community coacemns have been expressed about public health effects: from
contamination in drainage ditches and from food grown in areas near these ditches;
from contaminated groundwater, and from mustard gas destroyed and disposed at
DDMT in 1946, as well as othet chemical agents disposed at Duna Field.

. ATSDR Conclusion Categories of No Apparent Public Health Hazard have besn
agsigned to all of the environmental routes, Table 3 provides additional details on

each of the routes.
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RECOMMENDATIONS

The Comprehensive Enviropmental Response Compensation, and Liability Act (CERCLA;
also known as Superfund) as amended, requires ATSDR to conduct needed follow-up bealth
actiogs in communities living near hazardous waste sites. To identify appropriate actions,
ATSDR created the Health Activities Recommendation Panel (FLARP). HARP has evajuated
the data and information contained in the DDMT Public Health Assessment for appropriate
public health actions. HARP determined that health education and health studies follow-up
actions by ATSDR are not warrented. There do not appear to have been exposures in the

past which resulted in public health problems, and there are no CurTEnt €XPOSUTES.
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Access should continue to be restricted to all areas with kmown contamination until
remediation is completed.

To further assess the potential of offsite surface water and sediment contamination, 1
ATSDR recommends that the DDMT sampling programs should include provisions to

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

including west and south of the Main Instaliation and west of Dunn Field. This

sampling and apalysis will address major concerns on the part of neighbors to

DDMT.

To further assess the possible contamination from the sandbiasting areas, ATSDR
cecommends that the DDMT sampling programs should include provisions to sample
goil at the base boundary between the neighboring residences and the sandblasting
operations.

ATSDR recommends that DDMT undenake to verify, to the extent possible, the
completeness of records concerning waste disposal at Dunn Field. If additional

records are located or if environmenial evidence of additional disposals is found
during R1 activiiies, ATSDR will provide an evaluation of public health impacts.

ATSDR recommends that DDMT coatinue close cooperation with USACDP and CDC
over safety procedures concerning remedial operations that may encounter chemical
agents dispesed at Dunn Field.

ATSDR will evaluate apalytical data from the sampling as described above.
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PUBLIC HEALTH ACTIONS

The public health action plan (PHAF) for the Defensz Depot Memphis Tennessee NPL site
contaips a description of actions (0 be taken by ATSDR and/or other governmental agencies
at and in the vieiniry of the site subsequent to the completion of this public health
assessment. The purpose of PHAP is to ensure that this public health assessment oot only
identifies public health hazards, but provides a plan of action desigaed to mitizate and
prevent adverse human health effects that wonld result from any exposure 10 hazardous
substances in the environment. Included is a commitment on the part of ATSDR to follow-
up on this plan. The public health actions to be implemented are as follows:

Actions Planned

1. Groundwater pumping and treatment is planned for the shallow aquifer under DDMT.

2. ATSDR will continue to coordinate with DLA, EPA and state agencies to assure that
recommendations are implemented.

[ 7%

DDMT will colject and analyze water and sediment samples from drainage diiches
that extend past base boundaries; as a part of ongoing RI activides.

DDAMT will collect and analyze soil samples from the vicinity of the base boundary
qzar 1he sandblasting operations al Building §72, as a part of ongoing RI activiues.

:J:L

3. DDMT will cocrdinate with USACDP and CDC on safety procedures dunng remedial
operations that may encounter chemical agents disposed at DDMT.

6. ATSDR will review the remedial activities ai DDMT, to evaluate the proposed
remediations in relation 1o protection of public health. ATSDR comments, and
recommendanons, 28 appropriate, will be provided to EPA, the DLA and State of
Tennessce.

7. MLG&W will continue to monitor for DDMT-related contaminants at the ciry wells
in the vicinily of DDMT.

ATSDR will reevaluate and modify the Public Health Action Plan as neecded. Mew relevant
data, or the resulis of implementing the above proposed actions may determine the need for
additional actions at this site.
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APPENDIX A -- ACRONYMS AND ABBREVIATIONS

ATSDR
BRAC
CDC
CERCLA
CREG
Ccv
DDD
DDE
DDMT
DDT
DEHP
DLA
EMEG
EPA
HOD
LTHA
MCL
MLG&W
NCEH
NFPL
OUs

PAH(S)

PCFE
PHACS)
PHAP
ppb
ppm
RCRA
Rl
RMEG
SARA
SVQCs
TDEC
TDH
ug/l
USACDP

Agency for Toxic Substances and Disease Repgistry
Base Realipnment and Closure
Centers for Disease Control and Prevention
Comprehensive Environmeantal Response, Compensation and  Liability Act of 1980
Cancer Risk Evaluation Guides
comparison value (ATSDR}
p,p’-dichlorodiphenyldichloroethane
p,p'-dichlorodiphenyltrichloroethene
Defense Depot Memphis Tennessee
p.p'-dichlorophenyltrichlorothane
bis(2-ethylhexyl)phthalate
Defense Logistics Agency
Environmental Media Evaluation Guides
U.S. Fnvironmental Protection Agency
Health Qutcome Data
Lifetime Health Advisory
Maximum Contaminant Level (for safe dnnking water)
Memphis Light, Gas and Water
MNational Center for Environmental Health (CBC)
National Priorities List
cperable units
polynuclear aromatic hydrocarbons
pentachlorophenol
public health assessment(s)
Public Health Action Flan
parts per billion
parts per million
Resource Conservation and Recovery Act
Remedial Invesdgation
Reference Media Evaluation Guide
Superfund Amendments and Reauthonization Act of 1986
semi-velatile organic compound{s)
Tennessee Department of Environment and Conservation
Tennessee Depanment of Health
micregrams per liter (equals parts per billion)
U.S. Army Chemical Demilinization Program

R R
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;:'Ij YOC(s) Volatile QOrganic Compounds
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APPENDIX B —~ GEOLOGY OF DDMT AND VICINITY

Over 950% of the land area within DDMT is graded and developed. Extensive modification has
occurred, including the addition of fill material.

Regionally, the stratigraphy of this area includes, from the land surface duwnwa.rd,‘luess, fluvial
deposits, Jackson Formation\Upper Claiborne Group clays and the Memphis Sand Aquifer. The
surface sediments are glacially-derived loess, 2 fine-grain sediment consisting of silty clay, to fine
sandy clayey silt. This loess ranges in thickness from six to forty feet. Although not a primary
water-bearing unit, following minfall, the loess may briefly contain perched water-bearing zones,

Fluvial (river-derived sediment) deposits underlie the Joess. These 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 contaminated by chemicals from DDMT. The fluvial
aquifer is noi believed to discharge to surface waters in the area of DDMT. Groundwater flow in the
DDMT area js in two general directions.  As stated in the 1995 CHIM Hiil report: "In the Dunn
Field area, a westerly direction of flow is apparect in the installation's shaliow aquifer...”. " At the
Main Instailation, a different flow regime is suggested by water level data...”. "The closure of water
level contours around MW-24 and STB-8 suggests that groundwater flow in this area is directed
toward what may be a sink’ or buried stream channel of poorly defined proportions...ihe flow is to
the west." Current information supports that a general west to northwest groundwater flow is
indicated for the rest of the Main Installation.

The Jackson Formation\Upper Claiborne Group underiies the fluvial deposits. Regicnally, these
sediments comprise a significant confining unit separating 1he shallow, fluvial aqu{fer from underlying
major aguifers. Thickness of this umit ranges from 13 to about 92 feet in the area. This confining
layer appears to extend across DDMT and vicinity. Although this is the case, as suggested abov.::

evidence suggesis that erosicn of this unit may have resulted in stream channels or sinks in its surface
that may allow leakage.

The Memphis Sand Aquifer is composed of fine to gravelly sand ranging in thickness from 500 to
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890 feet. This is the primary source of water for the area, providing about 95 percent of the water
supplies for the Memphis area. Most of the recharge to this aquifer is provided by outcroppings
several miles to the east of DDMT. Water in this aquifer is under artesian conditions, Water in this
aquifer is under regicnally artesian conditions, which means that in many areas, however, as the
Tennesses Department of Environment and Conservation (TDEC) points out, a local water level
depression exists, indicating a negative bead near the DDMT. This negative head is attributed to the
presence of the Allen Well Field to the west. The presence of the local depression in the water level
in the DDMT areas could be due to leakage from the fiuvial aquifer into the deeper aquifer. The
remainder of the local water supply is provided by the deeper Fort Pillow Sand aquifer, from a depth
of about 1,400C feet.

Reference
1 aw Environmental, 1990, Defense Depot Memphis Tennessee (DDMT) Remedial Investigation Final
Report, for U.S. Army Corps of Engineers, Huatsville Division, August 15990.

CHZM Hill, 1995, Defense Distribution Depot Memphis, Generic Remedial Investigation/Feasibility
Study Work Plan Draft Final, March 1995, '

English, Jordan, 1995, Tennessee Department of Environment and Conservarion, Comments RE:
Draft of the Public Health Assessment for IDEfense Depat, Memphis, TDFS775-736, ccd2, August

11, 1995.
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APPENDIX C — ATSDR COMPARISON VALUES

The conclusion that 2 contaminant exceeds the CV does not mean that it will cause adverse
health effects. CVs are contaminant concentrations in specific media that are used to select
contaminants for further evaluation to determine the possibility of adverse public health
effects.

Action Level

An FPA Action Level is the contaminant concentration that is high enough to warrant
action (such as water treatment) under CERCLA.

Background concentrations

Backgrouad concentrations for the state, region, or nation can be used for
comparison, when background samples for the medium of concem, such as soil, bave
not been collected and when other comparison values do not exist. Background'
concentrations can be used provided the medism has the same basic characteristics as
the medium of concem at the site.

Cancer Risk Evaluation Guides (CREGs)

CREGs are estimated contaminant concentrations that would be expecied io cause no
more than one excess cancer in a million (10E-6) persons exposed over a lifetime.
CREGs are calculaied from EPA’s cancer slope factors (CSFs).

Environmental Media Evaluation Guides (EMEGs)

EMEGs are based on ATSDR minimal risk levels (WMRLS) and factor in body weight
and ingestion rates. An EMEG is an estimate of daily human exposure (0 a‘chcm:i.cal
(in mg/kg/day) that is likely to be without an noncarcinogenic effects over a specified
duration of exposure to include acute, intermediate, and chronic exposures.

Lifetime Health Advisory (LTHA)

An LTHA represents contaminant concentrations that EPA considers protective of
noncarcinogenic health effects during a lifetime (70 years) of exposure. Drinking
water concentrations are developed to predict acceptable exposure levels for both
adults and children when data on a NOAEL or LOAEL exist from animal o7 buman
studies. LTHAs ate not legally enforceable standards.
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Maximum Contaminant Level (MCL)

The enforceable drinking water standard for a specific contaminant, This level is
protective of long-term (lifetime} human health,

Reference Media Evaluation Guide (RMEG)

RMEGs are derved by ATSDR from the EPA oral Reference ﬁosc_ It is the
concentration in water or soil at which daily buman exposure is uniikely to result in
adverse noncancerous effects.
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