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MEMPHIS DEPOT ANNOUNCES
PROPOSED PLAN

This Proposed Plan identifies the Preferéd
Alternative Tor the cleanup of environmental
impacts found i soil and groundwater a0 the
Memphis Depot Dunn Field and provides the
rationale for the selection of cleanup methods. In
addition, this plan summanzes other cleanup
alternativies evaluated Tor the site

iz document is issued by the Defense
Logistics Agency (DLA), the lead agency for
site activities at the Memphis Depot DLA and
US Environmental Protection Agency (EPA),
i consultation with Tennessee Department of
Environment and Conservation (TDEC), wall
select a final remédy For the site alter reviewing
and considering all wformation receved from
the Depol community dunng a 30-day public
comment period Based on new mformation or
public comments that provide substantive new
information, DLA, in consultation with EPA and
TDEC, may modify the Preferred Altemative o
select another remedial action desenibed i thes
Proposed Plan. The approved alternative will be
included in a Record of Decision (RODY for
Dunn Field

lherefore, the public is encouraged 1o
review and comment on all the alternatives and
on the ratonale for the Preferred Alternative
presented in thas Proposed Plan, LA 1ssues this
Proposed Plan as part of is public participation
respansibilities under Section 30043052 ol
the Mational Oil and Hazardous Substances
Pollwtion Contingency  Plan  (NCP).  This
Proposed Plan summanizes information that can
be found in greater detail i the Final Dunn Figld
Remédial  Investigation (RI), the  Final
Feasthibity Study  {F5) Report, and - other
documents contained i the Admmstrative
Record file for this site. DLA, EPA and TDEC
encourage the public to review these documents
to gain a better understanding of the site and
remadial investigation activities that have been
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conducted. The Dunn Field FS presents a range
of remisdial alternatives to address the nature and
extent of environmental impacts related 1o
disposed  substances, and to  reduce the
associaled nisks 1o human  health  and  the
environment

IMPORTANT DATES

PUBLIC COMMENT PERIOD

May & - June 6, 2003

DLA will accept written, elactronic and verbal comments
on this Proposed Pian during the public comment period
PUBLIC MEETING

May 15, 2003

DLA will conduct a presentation and public maeling o
explain the Proposed Plan and all the alternatives
presented in the Feasibility Study Verbal and written
nnn:r;:nl: will also be accepled at the meeting, which will
be held at

South Memphis Senior Citizens Center

1620 Marjorle St., Memphis, TN

Presentation begins 8:00 p.m.

Public Mecting begins 6:30 p.m. ;

Contact Persons. John De Black (901) 544-0622
Alma Black Moore (801) 544-0813

OTHER WAYS TO COMMENT
Leave comments on the Environmental Information
Line at {901) 544-0817 or send comments (o
Dafensa Distribution Center (Memphis)
BRAC Environmental Coordinator
2183 Alrways Bivd,, Bidg 144
Memphis, TN 38114
Comretiddde dia mil
For more information, visit the Information
Repositories at the following locations:
» Defense Distribution Center (Memphis)
2163 Alrwarys Blvd | Bldg, 144
Mermiphis, TN (801) 544-0813
Hours: Monday to Friday, 8:00 am.-4:30 p.m
Community Outreach Room I8 in Bullding 144

«  Memphisfhetby County Health Depariment
Puallution Control Divislon
814 Jefferson Avenue
Memphis, TN (B01) 5786-7775
Hours: Monday to Friday, 7230 a.m -4 30 p.m

«  Memphis/Shelby County Public Library
Cherckes Branch
3300 Sharpe Avenue
Memphis, TN {901) 743-3855
Hours: Monday to \Wednesday. 10 am.-8:30 p.m
Thursday, noen-8:30 pm.; Saturday, noon-6 p.m
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SITE HISTORY

The Memphis Depot consists  of
approximately 642 acres on two adjacent sites
(see Figure 1). The Main Installation (MI)
includes open storage areas, supply warehouses,
military  family housing, and outdoor
recreational areas., Dunn Field includes former
mineral storage and former waste disposat areas.
Starting in the 1940s, the Memphis Depot
received, warehoused, and distributed supplies
common to all U.S. military services and some
civil agencies. These materials included food,
clothing, medical supplies, and hazardous
industrial materials.

To facilitate the investigation of this site, the
Memphis Depot was divided into two areas: the
M1 and Dunn Field. This Proposed Plan focuses
on the Dunn Field area of the Memphis Depot.

Dunn Field is a 64-acre rectangular area that
joins the MI on the north, across Dunn Avenue,
and has been designated Operable Unit (OU) 1.
Most of the Dunn Field surface is unpaved.
Specifically, about two-thirds of the area 1s
grassed, and the remaining area is covered with
crushed rock and paved surfaces. Dunn Field
was used for aboveground bulk mineral ore
storage (bauxite and fluorspar) and underground
waste disposal. Based on information obtained
from Depot records and interviews with former
Depot personnel, Dunn Field was used
intermittently for burial of waste. Disposal
records and interviews with facility personnel
identified specific instances when some of the
burial occurred. The earliest records of burial
date back to 1946.

Important dates for the Memphis Depot as
part of the cleanup process are as follows:

¢ The site was placed on the National
Priorities List (NPL) on October 14, 1992.

¢« On March 6, 1995, a Federal Facilities
Agreement (FFA) was reached by EPA, TDEC
and DLA under the Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA), Section 120, and
Resource Conservation and Recovery Act
(RCRA), Sections 3008(h), and 3004{u) and (v).
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The FFA outlined the terms by which the
investigation and cleanup would be conducted.

The Memphis Depot has conducted public
participation activities throughout the CERCLA
site cleanup process prior to this Proposed Plan.
This includes monthly Restoration Advisory
Board (RAB) meetings since 1994, periodic
Community Information Sessions and public
meetings, a regular newsletter, and the
establishment of three information repositories,
including a Community Qutreach Room. As part
of an ongoing commitment to public
participation, the findings from the Dunn Field
Rl, including the baseline risk assessment, were
presented to public during the February and
April 2002 RAB meetings. A summary of the
Dunn Field FS was presented at the February
2003 RAB meeting.

SITE CHARACTERISTICS

From 1998 through 2002, the Memphis
Depot conducted an RI/FS with oversight by
EPA, TDEC, and DLA. The RI/FS identified the
types, quantities, and locations of substances
detected in the environment and studied the
feasibility of potential cleanup solutions. Dunn
Field was divided into three geographic areas to
facilitate the investigation {see the description
below and Figure 2).

DUNN FIELD AREA DEFINITIONS AND ACTIVITIES

Northeast Open Area — Approximately 20 acres of land
located in the northeast quadrant of Dunn Field. This area is
mostly grass covered with some lightly wooded areas. Table
1 describes the seven sites located with the Northeast Open
Area. The Memphis Depot Redevelopment Plan identified this
area as future public open space for recreational purposes.

Disposal Area — Approximately 14 acres of open land
located in the northwest quadrant of Dunn Field, where
disposal sites are located. This area encompasses 25 sites,
described in Table 1. Historical information conceming the
location of the disposal sites are included in Dunn Field Rl
Report {(July 2002). The anticipated future land use within this
area is light industrial.

Stockpile Area - Approximately 30 acres of open land
located in the scutheastern and southwestern poitions of
Dunn Field. This area inctudes the former bauxite and
fluorspar stockpiles (removed in 1999) and burial areas in the
eastern and southwestern portions of Dunn Field. Table 1
describes sites located in this area. The anticipated future
fand use within this area is also light industrial.

Note: Groundwater from beneath the 3 onsife areas
referenced above and offsite groundwaler wells are also
presented and discussed in the Dunn Field Ri report {not
including the Main Installation)
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Ihe kev findmgs from the Dunn Field Rl
ticheated that

Northeast Open Area

« Vplatile organmic compounds (VOCs) were
found n surface and subsurface sol samples, In
particular letrachloroethene (PCE)  and
trichloroethene (TCE) were delected at 5 o

feet below ground surface {bgs) and 8 ta 10 feet
bes at multiple locations. The concentrations of
these VOCs do not appear to be high enough o
indicate that a release from a definable source
ares. However, the VOO results from the passive
soil gas vestigation sugpest that incidental
surface waste disposal of chlorinated solvents
may have occourred in the Northeast Open Area
durmg operations ol Dunn Field VOCs detected
along the westem boundary of the Northeast
Open Area may be associated  with waste
disposal operations in the adjacent sposal

Arcn

o There 15 no indication that zne or sem-
volatile  organic compounds (SVOCs) have
migrated from the XXCOC-3  (stabilized
tnpregnite) bunal site (Site 21) along the eastern
boundary of the Northeast Open Aren

o LElevated lead concentrations were detected
i the surface sol al the former pstol range (Stte
il

* The distnbution of pesticides across the
Northeast Open Area is similar to that at the M1
imhicating  widespread surficial  pesticide
appheiton on the ground surface rather than
releases from the temporary pesticideé storage
area [(Si1e 83)

o Concentrations of compounds detected i
somples of surface water and sediment m the
drainage ditch (Site 50) are no different than
background

Disposal Area

¢ The followine chlonnated VOCs (CVOCs)
were  defected st elevated concentrations i
subsurface sotls in the Dhisposal Area
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. Tetrachloroethene {PCE)

+  Trichloroethens (TCE)

+« 1.2 Dichicroethene (1,2-DCE)
+«  Vinyl Chioride

1,1,2,2 Tetrachloroethane (1,1.2,2-PCA)
« 1,12 Trichloroathane (1,1,2-TCA]
+  Carbon Tetrachloride (CCL)

. Chioroform

o VOUOS detected o sols via  laboratory
analysiz of soul samples correlate well with the
extent of VOCs detected during the passive sl
gis survey. 1he apparent clustering of the higher
VOO concentrations correlates well with the
historical  iformatton  indicating  that  the
disposal puts and trénches were relatively small
und separate. ' VOCs havie been transported from
near the base of the disposal trenches (8 10 10
feet bes) o the Nuwial aquifer (up (o B3 fee

leep)

¢ Based on <companson of soml sample
analytical results to environmental condifions in
groundwater under Dunn' Field, there appears o
be a complete migration pathway from disposal
aren to subsurface soil and then to groundwater
for CVOCs

o  Chromigm and lead detected o surface and
subsurface soil consistently exceed background
concentrations (levels at which these substances
are commenly found in other areas of Memphis)
It is expected that these levels resull from waste
management operations at the [Disposal Area
Arsenic, aluminum, copper, and zine also exceed
backiground concentrations in so;l, Metals in
buth surface and subsurface sonl are widely
disinbuted or random and do not correlate
conststently with specific disposal locations or

sies

e Pestucides were detected i surface and
subsurface samples across the [hsposal Area
The distribution of concentrations 15 ndicative
of past application of pesticidey to the surface

rather than disposal operations

e  Polvevehe aromatic hydrocarbons (PAHs)
were detected o swrface and subsurface soil
samples in the Disposal Aren. The PAHs appear
1o be related 10 former'existing calroad tracks on

and of f Dhnn Field



D

730 b

Stockpile Area

s There is no indication that VOCs or SYOCs
were disposed of at the Stockpile Area. The
elevated concentrations of polycyclic aromatic
hydrocarbons (PAHs) detected in surface soil
samples appear to be related to former/existing
ratlroad tracks and asphalt roadways on this area
of Dunn Field.

o Detected metals are primarily associated
with ore storage and in general are close to
background levels, including arsenic.

¢ The distribution of pesticides across the
Stockpile Area 1s similar to that at the MI,
indicating  widespread  surficial  pesticide
application rather than releases.

¢ The alleged CC-2 (impregnite) burial trench
is suspected as being located adjacent/near to
Site 24-B in the west-south portion of the
Stockpile Area. Information indicates the
possible burial of 86,100 pounds of
containerized CC-2 material in a 40-foot long
trench in the southwest quadrant of Dunn Field
in 1947, Impregnite (unstablized [CC-2] and
stabilized [XXCC-3, stabilized with zinc oxide])
was used for impregnating or permeating
protective clothing after laundering to protect
personnel against the action of vesicant-type
chemical agents. This area was not directly
investigated during the RI field activities due to
the chemical warfare materiel (CWM) removal
action, which was completed in 2001.

Groundwater

¢ The groundwater in the fluvial aquifer (the
water table under the site) is not a drinking water
source for area residents.

¢ The nature and extent of environmental
conditions in the shallow groundwater aquifer
underlying Dunn Field and areas to the west
were assessed based on an evaluation of data
obtained from groundwater samples collected
during 16 sampling events from January 1996
through February 2001. Groundwater samples
were collected and analyzed for the presence of
explosives, herbicides, metals (total), pesticides,
polychlorinated biphenyls (PCBs), SVOCs, and
VOCs. Groundwater Samples were also
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analyzed for CWM breakdown products,
including thiodiglycol, 14-oxathiane, and 1,4-
dithiane, Of all these parameters, VOCs,
SVOCs, and total metals were the most
frequently detected analytical constituents in
groundwater samples.

e The investigation has identified three major
VOC plumes in the shallow groundwater under
Dunn Field: a northern plume; a west-northwest
plume; and west-southwest plume. There is
some mixing of the plumes, as expected from
influence by the active groundwater extraction
system, natural groundwater flow, and
degradation processes. All of the plumes have
on- and offsite components. Nine primary VOCs
have been detected in groundwater during
sampling events, including;

Tetrachloroethene (PCE)

Trichloroethene (TCE)

{Cis & Trans)1,2 Dichloroethene {1,2-DCE)
1,1 Dichleroethene {1,1-DCE)

1,4,2,2 Tetrachloroethane (1,1,2,2-PCA)
1,4,2 Trichloroethane {1,1,2-TCA)

Carbon Tetrachloride (CCly)

Chloroform

¢ The plume along the northern boundary of
the site contains PCE, TCE, and 1,1-DCE.
However, since the TCE, and 1,1-DCE have
been detected in offsite monitoring well MW-51
and offsite piezometer PZ-02, which are
upgradient to the northeast of Dunn Field, an
offsite source is suspected. Additional sampling
and analysis is being performed to determine the
location and origin of the offsite source.

s The west-northwest plume is a mixture of
PCE, TCE, 12-DCE, 1,I-DCE, 1,1,2,2-PCA,
1,1,2-TCA, CCl;, and chloroform. Offsite
portions of this plume flow to the west and
northwest. The suspected source of the west-
southwest plume under Dunn Field appears to be
located at the southern end of the Disposal Area
of Dunn Field. The west-southwest plume is
principally composed of 1,1,2,2-PCA, CCl,,
1,1,2-TCA, and chloroform, but contains TCE,
PCE, and 1,2-DCE.

e Some metals were found to occur at
frequencies and locations that suggest their
presence could be related to past waste




management practices at Dunn Field  These
metals include (From highest to lowest [requenty
of detection above background) aluminum,
vimadium, iron, lead, beryllium, and manganese

* During the five Rl sampling events (1996
through 1998), wsemic was detected in
groundwater samples at concentrations above
the labiratory detection limits'in 3, 15,4, |, and
2 samples, respectively. The second quaner
1997 samphing event was. anomalously high
since m the preceding st quarter 1996
sampling event, arsenic was detected in only
three samples  During the 1998 guarterly
sampling events, exceedances were reported in
samples collected from only three wells
Samples were collected from the basite recovery
wells in November 1999 and 2000, and arsenic
wits nol detected in 17 of 18 samples. Arsenic
was detected at a concentration of 0,003 mg/L n
the sample from RW-01 in November 2000, In
addition, arsenic was analyzed in 33 samples
collected  from the groundwater extraction
systemn effluent between October 1998 and April
2002, OF the 33 samplés analvzed, pone had
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arsenic concentrations that excéeded the MDL
of 0003 mg'l.. Therefore, arsenic does not
appear to be a groundwater contaminant m the
Auvial aquiter at Dunn Field

o SVOKs and postiondes detocted
groundwater samples  were  annbuted  to
sampling and analytical arufacts such as the
introduction of plasticizers (e.g, bis-éthylhexyl
phthalate) via the sampling and analysis process
rather than 1o waste management praclices al
Dunn Field. The reason for this 150 due o low
frequency of their detection, low concentrations
of detection near detection limits and  thein
detection is possibly associated with turbidity in
samples which may have been introduced as a
sampling. Also based on the innate nature of
these chemicals, they bave low solubility, and
subsurface soils above the aquifer do not have
significant {above leachability based levels)
levels of these chemicals. Thus metals and non-
VOC chemicals are not selected as constituents
of concern (COCs) and will not be addressed
further in this IS

WHAT ARE THE "CONSTITUENTS OF CONCERN"?

The Memphis Depol, EPA and TDEC have identified the follawing fubstances in the soll or groundwaled that, H'laq:loud
iy pose unscceptatile risks to uman haaith #t his sie based on he anticipaed hitute land sse. (Under the currenl
condfions &l Dunn Field, thase substancas are contained in soil benealh the ground surface of in the shabiow aquifer,
harmhy minimizing thie potential for direct exposure. )

P A COC in surface soll in the Dispotal Aven for future residentiol use, Arsenic s an inorganic chemical that
munmwﬁy It i released 1o the envicsnment through metal smelling, combustion, and waste disposal, and it some
pestickos. In solls it is relatively nonmobile. Arsenic is found at relatively low levels In mary Wpes of feod, including
seafood, meats, and grains, Symploms of acule inorganic amsenic pasoning In humans may nchide nouses, anoraxis,
vomiting, epigasiric and abdominad pain. and dismhea. Longterm exposures 1o high levels of arsenic in danking walay zre
known o cause cancers and “black-fool” diseass In Humans,

Antimony: A4 COC in surfece soll in the Ceposal Area for future residential use. Antimory s & silvery-white mistal ihal |5
found in the aanh's crust, Antimony ores are mined and then mixed with other metals to form antimony slleys or oombined
*wilh cogygan 1o form: antimany oxkde Antiriony is relopsed 1o the epvionment from natural sourcss snd from industny. In
the alr, antimony is altached 1o very small partices that may stay in the air for many days. Most antimony ends up in soll
where i attachirs strongly Io particles that conlain iron, manganese, or aluminum. Antimony is feund sl low lsbels in some
rivers, lakes, and streams, Exposure 1o antimony st high levels can resalt in a variety of adverse health effects, Breathing
high levels for @ long time can Irmitate your eyes and lungs and can cause hean and lung problisms, stormach pain,
diarthea, vamiting, and stomach ulcers. The EPA has not clissified antimony a5 (o 5 human carcinaganicity

1A COC in subsurface soil jn the Disposal Ares and In the groundwater of Lhe fluvial Bquifer
used for dry-cleaning textiles and for metal degreasing Occupational expubuns aro mosi
ng workers &l dry cleaning faclifies. High exposures can cause effects o fhe central nerous syslem,
1o dizziness, headache, skeepintss, conlusion, nausea, and dificulty in coordination and speech. Exposure of
at high levels (considerably higher than detecied al the Depol) can cause unconsciousness and death. In animal
with axpodure 1o long-term higher-than-typioal enviroimental concenirations, PCE &5 shown to cause lver
damage, developmental effects, lvar cancer, and leukemia Based an animal evidence PCE s presumed to
4 of causing concer In Pimang. however, humen exposure deta do nol conclusively indicate thal It s
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WHAT ARE THE "CONSTITUENTS OF CONCERN"? (cont'd)

Trichloroethene (TCE): A COC in subsurface sail in the Disposal Area and in the groundwater of the fluvial aquifer. TCE is a
halogenated organic compound used historically as a solvent and degreaser in many industries. Exposure to this compound has
been associated with deleterious health effects in humans, including anemia, skin rashes, diabetes, liver conditions, and urinary
tract disorders. Based on laboratory studies, TCE is considered a probable human carcinogen.

1,1,2,2-Tetrachloroethane {1,1,2,2-PCA]: A COC in subsurface soil in the Disposal Area and in the groundwater of the fiuvial
aquifer. 1,1,2,2-PCA is a manufactured chemical histerically used to make other chemicals, as a solvent, to clean and degrease
metals, and in paints and pesticides. Cemmercial production for these uses has stopped in the U.S. and it is currently only used
as an intermediate in the production of other chemicals. 1,1,2,2-PCA can be found at low levels in indoor and outdoor air. In
closed environments, inhalation of high levels of 1,1,2,2-PCA can cause fatigue, vomiting, dizziness, and possible
uncensciousness. Exposure to large amounts over long pericds in time can cause liver damage, stomachaches, or dizziness.
The health effects to long-term exposure to low levels are unknown. Based on animal studies, 1,1,2,2-PCA is a possible human
carcinogen.

1,1,2-Trichloroethane {1,1,2-TCA}: A COC in subsurface soil in the Disposal Area and in the groundwater of the fluvial aquifer.
1,1,2-TCA is an insoluble, colorless, liquid used as a solvent, as an intermediate in the production of 1,1-DCA, or 45 an impurity
in other chemicals, Most 1,1,2-TCA in the environment is released into the air. Exposure of 1,1,2-TCA to the skin causes stinging
and buming. Based on animal studies, inhalation of 1,1,2-TCA at high levels effected the liver, kidneys, and nervous system and
ingestion of 1,1,2-DCE affected the stomach, blood, liver, kidneys, and nervous system. There is no information as to whether
1.1,2-TCA is a carcinogen.

1,1-Dichloroethene (1,1-DCE): A CQC in the groundwater of the fluvial aquifer. 1,1-DCE is an colorless liquid that is used to
make plastics, packaging materials, flame retardant coatings for fiber and carpet backings, coating for steel pipes, and in
adhesive applications. Occupational exposures may occur to workers in industries who make or use 1,1-DCE. Long-term
inhalation of 1,1-DCE may damage the human nervous system, liver, and lungs. Short-term exposure to high levels may damage
the central nervous system. Contact of 1,1-DCE on skin or in the eyes causes irmitation. Based on animal studies, 1,1-DCE is
listed as a possible carcinogen although cases involving human have been inconclusive.

1,2-Dichloroethene {1,2-DCE): A COC in subsurface soil in the Disposal Area and in the groundwater of the fluvial aquifer. 1,2-
DCE is a highly lammable, colorless, liquid that is present in two forms: cis-1,2-DCE and trans-1,2-DCE. It is commonly used to
produce solvents and chemical mixtures. In the environment, it may break down into vinyl chloride. Short-term inhalation of 1,2-
DCE at high levels can cause drowsiness, nausea, and fatigue. Inhalation of very high levels may cause death. Exposure to
lower doses of cis-1,2-DCE can cause a decrease in red blood cells and affect the liver. Long term human health effects after
exposure to low levels of 1,2-DCE are unknown. Cis-1,2-DCE is not classifiable as a human carcinogen and trans-1,2-DCE is not
classified.

Carbon Tetrachloride {CCl,): A COC in subsurface soil in the Disposal Area and in the groundwater of the fluvial aquifer.
Carbon tetrachloride is most often found as a colorless gas. It was historically used in the production of refrigeration fluid and
propellants for aerosol cans, and as a pesticide, as a cleaning fluid, as a degreasing agent, in fire extinguishers, and in spot
removers. Presently, these uses are now banned and carbon tetrachloride is only used in some industrial applications. Exposure
to high levels through inhalation, ingestion, and possibly skin contact, can cause liver, kidney, and central nervous system
damage. In severe cases, coma and death can occur. Carbon tetrachloride may reasonably be anticipated to be a carcinogen,
however it is inconclusive.

Chloroform: A COC in subsurface soil in the Disposal Area and in the groundwater of the fluvial aguifer. Chioreform is a
coloress liquid that is presently used to make other chemicals and may be formed in small amounts when chlorine is added to
water. Short-term inhalation of 900 ppm of chloreform in air can cause dizziness, fatigue, and headache. Long-term exposure to
high levels through breathing or ingestion may damage the liver and kidneys. Exposure of large amounts to the skin may cause
sores. Chloroform may be reasanably anticipated to be a carcinogen.

Vinyl Chtoride: Vinyl chloride is a colorless, flammable, gas used to make polyviny! chloride (PVC), which is used in plastics and
fumniture and automobile upholstery. Vinyl chioride also results from the breakdown of other substances, such as TCA, TCE, and
PCE. Short-term inhalation of high levels of vinyl chloride can cause dizziness or sleepiness; inhalation of extremely high levels
can cause unconsciousness or dealh, Long-term inhalation can cause changes to the structure of the liver. Exposure to skin will
cause numbness, redness, and blisters. Workers have developed nerve damage and immune reactions, problems with blood
flow in the hands, and destruction of bones in the tips of fingers. Vinyl chloride is a known carcinogen.

Polycyclic Aromatic Hydrocarbons (PAHS): A COC in surface soil in the Disposal Area for future residential use. PAHS are a
group of over 100 different chemicals formed during the incomplete burning of coal, oil, and gas, garbage, or other organic
substances fike tobacco or charbroiled meat. PAHs are found in coal tar crude oil, creosote, and roofing tar; some are used in
medicines, to make dyes, plastics, and pesticides. Cccupation exposures are possible for people who work in coke, coattar, and
asphalt plants, smokehouses, and municipal trash incineration facilities. Animals studies show that short and long term exposure
to PAHs may cause harmful effects on skin, bodily fluids, and the immune system, impact fertility, and cause birth defects,
however, these impacts have not been seen in humans. Long-term exposures to PAHs with other chemicals have caused cancer
and some PAHs may be reasonably expected to be carcinogens.
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WHAT IS A "PRINCIPAL THREAT" WASTE"™ AND A “LOW-
LEVEL THREAT WASTE"?

Principal threat wastes aro highly toxic or highly mobile source
rmalerials thal generally cannol be reliably contmined, or that are
A slgnificant rsk lo hemian healih of the enviconmeant il exposure
OEOlUS

Low-level threat wastes are those source matoeripls (hat
gonorally can be relkebly coplamed of managoed through
imstitutionad cantrols, and that would presant only a low risk i the
evant of Bxposure. Thisy include source matarkals that exhibn low
toxdcity, low mobility in the environment, or gre near health-based
b ks

Wherevar practical, treastment s used 1o eddress the prngipal
ihrvals posed by o gite (National Contingency Plan, Seotion
300 A30(a) T IN(AY, This: princrpal freal ooncept characterizes
soure materals al a sfe. A source matenal is any matenal that
inclinded  or confaing hacardous Subsiahoss, pollitans, or
confaminants and acls as a esenolr for moving contamination lo
groundwatar, surfaco water, of @i, or thal serves s 8 source for
direst  exposure  to  contamination. \While  comtaminuated
groundwater is nol usually consafered a source material, ron-
nquesus phase liguids (NAPLz) in groundwater may be. The
deciion fo treat hese wasies 8 made for each site by snalyzing
the alerhatives in delai with rine femedy Selection  criteria
(These onlera are provided in the lables al the end of this
Propasad Plan) This defaiod analysin provides a stabutory basis
for & remedy with lrestmen] a5 & phincipal element

Subsurface soils, including the disposal sites
in the Disposal Area arc considered to be
prineipal threal wastes as defined by EPA
guidance (see the delinition above) The principal
threal wastes bave sigmificantly depgraded ground-
water gquahity in the shallow Huvial aquifer. Based
on the highest observed concentration of the
detected solvents TCE and 1,1,22-PCA in
groundwater, free-phase solvents may be present
in Dunn Field pgroundwater and would be
considered principal threat wastes. However, free-
phase solvents were nol besn detected dunng the
RI and subsequent operations and mmntenance
{ D&M groumdwater sampling events

SCOPE AND ROLE OF THE RESPONSE
ACTION

The overall strategy lor remediating Dunn
Freld 15 fo select the most elfective response
action  to address  sotl and  groundwater
comtamination that will allow transfer or lease of
the property Tor s imtended land ase This
itended land use 15 industrial for the Disposal
and Stockpile Areas, and recreational for the
Mortheast Open Area. This 15 consistent with the
current and planned future land use of Dunn Field
fas  detatled the Memphis Depot
Redevelppment Plan), The curreént zoming for
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Durn Field is Light Industrial (I-L), which
prothibies restdential use

Intenm remedial actions have laken place
for the locatons at Dunn Freld

o [n 1996, an [ntenim Remedial Action (IRA)
RO was submutted for a groundwater removal
action-at Dunn Freld. The selocted HRA was for
hydrauhic control of the contaminant plume in
groundwatetr benesth  Dunn Field wvia
groundwater extraction and discharge to the
mumeipal  sanitary  sewer. The  seven-well
extrachion system was constructed o 1998 on
the northwest boundary of Dunn Freld. Four
additional recovery wells were added to the
system in early 2000, A five-yvear review of this
interim remedy was completed in January 2003
The technology was also evaluamed m the Dunn
Field FS. but is not included in the preferred
alternative {or reasons detailed below and in the
IS

« Remedial sctions were conducted From
mipd-2000 to mid-2001 at Swes [, 24-A, and 24-
B to redude or éliminate the potential CWM risk
posed by these wastes A tofal of 1,981 cubic
vards of affected soil and debiris, and 29 bomb
casings were excavated and transported offsite
for dispesal

¢ In Januan and Februan 2003,
approximately 930 cubic vards (1211 tons) of
lend impacted surface soil was  excavated,
transported and disposed offsite at an' approved,
permitted landfill as padt of the non-time eritical
removal action at Site 60

o The MI RI and F5 has been conducted | for
OLs'2 3 and 4) and the final reports are part of
the Admnustrative Record (January 2000 and
July 2000, respectively) The Ml Proposed Plan
(July 2000} was presented (o the pubhc in
August 2000, The M1 Record of Decision
( September 2001) was completed and signed by
DLA and TDEC m February 2001, and by EPA
in September 2007, The Memphis Depot Main
[nstallation Remedial Design Workplan (CH2ZM
HILL, July 2002) has béen approved by EPA and
IDEC, and the Remedinl Design (RD) s
currently underway at the M1
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SUMMARY OF SITE RISKS

A baseline nisk assessment (BRA), including
an ecological nisk assessment and human health
risk assessment (HHRA), was conducted for each
of the three areas of concern within Dunn Field
and the underlying groundwater. Details of the
BRA are presented in the Dunn Field RI Report.
The baseline risk assessment focused on health
effects for both children and adults, in industrial,
recreational, and hypothetical residential settings
that could result from contact with contaminated
soil or groundwater. Examples include children
ingesting soil while playing in the area or adults
using groundwater for drinking water. The risk
assessment included the following receptor

groups:

1. Current/future onsite maintenance worker;

2. Future onstte commercial/industrial worker;

3. Future onsite recreational adult, youth and child
{Northeast Open Area only),

4, Future onsite utility worker (Disposal Area and
Stockpile Area)

5. Future onsite resident (at the Surrogate Sites);

6. Offsite resident - inhalation exposure to VOCs in
site soils; and

7. Offsite resident - adult and child (groundwater)

The HHRA compared site- and contaminant-
specific risk estimates with the acceptable health
risks and hazard index (HI) levels. At NPL sites,
acceptable excess lifetime cancer risks (ELCRs)
for site-related carcinogenic chemicals in the
environment range from 1 to 100 in 1 million (1¢°
% to 107). Cancer risks lower than 100 in 1 million
are acceptable. For non-carcinogenic site-related
chemicals, the acceptable HI level is 1.0 or lower.

The current judgment is that the Preferred
Alternative identified in this Proposed Plan, or
one of the other active measures considered in this
Proposed Plan, is necessary to protect public
health or welfare or the environment from actual
or threatened releases of hazardous substances
into the environment.

The BRA conclusions for human health and
ecological protection for Dunn Field are as
follows:

Rev. 2: May-03
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Northeast Open Area

¢ None of these exposure scenarios resulted
in risks above acceptable levels for this area.
Therefore, site-specific risk-based remedial goal
options (RGOs) were not calculated for the
Northeast Open Area.

s The carcinogenic risks for industrial worker
exposures to Sites 60/85 (Surrogate Site)
surface soil resulted in an estimated risk of 9 x
10° and a noncarcinogenic HI of 0.03. The
carcinogenic tisks are from dieldrin. The
resulting risks are well within the acceptable
limits for cancer risks and HI1.

¢ The estimated cancer risk to future
hypothetical onsite adult and child residents at
Sites 60/85 was estimated at 7 x 10°, which is
within the acceptable range. The estimated risk
is due to dieldin at exposure point
concentration (EPC) of 2.54 mg/kg. The total
noncarcinogemi¢ health hazard was estimated to
be an HI of 0.07 for an adult and an HI of 0.7
for a child, from dieldrin. Overall risks and HlIs
to future residents are within acceptable limits
for the Surrogate Site 60/85.

e Lead detected at sample Location 60/85 is
reported at 2,100 mg/kg. This particular sample
concentration was well above a residential
screening concentration of 400 mg/kg, and was
also above the Memphis Depot industrial
worker target value of 1,536 mg/kg. Lead-
contaminated soil at Site 60 (including the area
of dieldrin referenced above) has been removed
as part of a removal actton at the site, allowing
for unrestricted land use for the majority of the
Northeast Open Area.

e No further assessment of ecological risk
associated with contaminants at the Northeast
Open Area was found to be warranted.

Disposal Area

e The nisk assessment indicated unacceptable
nisks in the Disposal Area primarily due to the
potential exposure to the following classes of
COCs: CVOCs, SV(OCs, metals, and PAHs.



e lhe combined rsks and hazards for the
mdustnal worker from all applicable pathways
(surface water, sediment, surface soil and soil
column ambient air) in the Disposal Area resulted
in atotal ELCR of 6 x 10 * and a total HI ot 0 3,
which are within acceptable limits  The 1otal nisk
and hazards for the industnal worker exposed to
indoor air 1n the hsposal Area are estimated to be
8 » 10™ tor an ELCR and 4 for an HI These
unacceptable nisk and hazard levels are due to
VOCs in the so1l column

e Combined nishs from sol, sediment, and
surface water exposurc pathways tor the
maintenance worker o the Disposal Area resulted
1 atotal ELCR of 4 x 10 * and a total HI of 0 008,
primartly from PAlls The cumulative exposure 1s
within acceptable hmits

¢ Combined nsks from soil and ambient air
pathways for the utiity worker in the Disposal
Area resulted in a total ELCR of 8 x 107 and a
total HI of <001 Howgever, the disposal sites
the Disposdl Area are not suited for utihty
workers because of possible intrusive disturbance
of buried wastes

e The nsk and hazard estimates from 1,1,2,2-
PCA for the offsite residenual receptor from the
inhalation of ambient air ongmatng from the
Dhsposal Area are within acceptable imits (LLCR
of 4% 10” and an HI of 0 02)

¢ The maximum observed lead concentration 1n
surface so1l at the Ihsposal Area 1s 789 myg/hg,
with an estimated anthmetic mean of 94 mg/hp
Both concentrations, except the masimum, are
below a residential exposure-based screening
level of 400 mg/kg, and all concentrations are
below an industnial worker exposure-based target
concentration of 1,536 mg/kg Thus, the obsened
lead levels at the site are not expected to pose
health hazards

o The results of the nsk assessment for Disposal
Area - Site 61 Surrogate Study indicate the
following

- Industna! Worker (Qutdoor) Fxponsure 1o surface
sorl and groundwater (potable wse) Total Risks &

Hazards — total EI CR | x 107 and total Hi { 4
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COCs anclude arsemic, PAHs, antimony and
VOCs,

- Industnal Worker (Indoor)} £ xposure to soil-to-
mdoor air and growundwater {potable wve; Total
Risks & Hazards - total FLCR 2+ 10" and total
H1 6 COCsinclude primanly VOUCs,

> Unlity Worker Lxposure to surface soil lotal
Risks & Hazards total FLCR 2 % 10° and total
HI 001 COCs include primanly arsemic and
PAHs,

= Residential Chnld {Onsite) Ffxposure to surfuce
so,  soll-to-indosr  arr and  groundw ater
(potable wse) 1otal Hazards total HI 94 COCs
include PAHs, arsemc, anumony and VOCs,

> Rewidential Adult {Onsite) Lxposure to surfuce
sor,  sad-to-imdoor  arr and  groundw ater
fpotable wwe) lotal Risks & Hazards - total
ELCR 1 x 10" and total HI 25 COCs include
PAHs, arsenic, antimony and VOCs

e As detailed above, the total site nsks and
hazards from Surrogate Site 61 from arsenic,
antimony, PAHs (surface so1l) and CVOC (soil-
to-indoor air and potable use of site
groundwater) levels render Site 61 unusable as a
residential site under current  contamination
conditions Both cancer nisks (1 x 10 *) and non-

cancer hazards (HIs of 24 and 95) are
unacceptable for future onsite resident
{adult/child)

s (Ghven Lhe poor quality of onsite habitat at
the Disposal Area and the lack of surface sol
COPCs, ecological impacts are cxpected to be
neghgible and are not expected to change 1n the
foreseeable future

Stochpile Area

¢ The surface soil ELCR to an onsite
mamntenance worker at the Stockpile Area was
estimated to be 9 x 107 lhe noncarcinogenic
HIl1s 0 005

s The ELCR to a future onsite industnal
worker from the surface souls at the Stockpile
Arca was estimated to be 7 x 10°°, prnimanly due
to arsecmc and benzo{a)pyrene (a PAH) Total
noncarcinogenic HI was estimated at 0 04

11
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e The LLCR from exposures to the soil column
for an wndustrial worker was estimated at 4 x 10°,
and HI was estimated at 0 05

e The FICR to a futur¢ onsite utility worker
from exposures to the sotl column at the Stockpile
Area was estmated to be 4 x 107 The HI was
estimated at 0 005

s The maximum observed lead concentration n
surface soul at the Stockpile Arca i1s 107 mg/kg,
with an ¢stunated anthmetic mean of 29 4 mg/kg
All concentrahons (including the maximum) arc
below a residenvial exposure-based  screeming
level of 400 mg/kg, and an industnal worker
cvposure-based  target concentration  of 1536
myg/’hg

e The ELCR for industnal worker exposures to
SSLFF (the Surrogate Site) surface soil resulted n
estimated nisks of 8 x 10%and an H1 of 0 06, due to
the presence of arsenic at 26 mg/kg

e The total FI.CR to futurc hypothetical onsite
adult and child resadents at Surrogate Site SSLEL
was csimated at 6 x 10°, which 1s within the
acceptable range of 10° to 10° Total HI was
estimated to be 0 2 for an adult and 2 for a child
The estimated risk and HI are also duc to arsenic
The maxitum arsenic level of 25 5 15 within the
range of backhground levels of 4 to 28 mg/g
detected clsewhere 1n Shelby County as reported
in the Background Sampling Program Report
(CH2M HILL., May 1998) The maximum arsenic
concentration was used to calculate the risks and
hazards tor Surrogate Site SSIEFF  Arsetic was
detected at an average concentration of 11 mgikg
m surface soil samples from across the entire
Stochpile Arca (a total of 26 samples) These
results suggest that site arsenic levels are within
background, therefore, no action 1s proposed

Groundwater

e The groundwater in the shallow fluwial
aquifer under Dunn Field 1s not suttable for usc as
dnnking water due to the concentrations of
CVOCs detected dunng the RI

e Overall, nsks to a future industnal worker or
hypothetical resident from exposure to onsite
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groundwater are not within the acceptable range
of 1 toe 100 1n a million (LLCRs range from 1 x
10 to 1 x 10 and Hls range from 1 6 to 34)
(Note  there (v no intent to use groundwater as
potable water in the future) The affected
groundwater plumc under the site extends
beyond the  property  boundary The
groundwalter  concentrations  do  not  meet
maximum contamimant levels (MCLs)

e There arc no fluvial groundwater users
(private dninking water wells) within the site
and none have been identified in the offsite
arcas impacted by the atfected groundwater

e There are houses in the offsite areas west of
Dunn Field, however, all of the restdents are
supplied water via a municipal waterline
Groundwater impacts n the fluvial aquiter have
been detected in sclected offsie wells and
indoor air exposures are the most pertinent
exposure pathway Risks through this pathway
to the offsite residents are well wathin the
acceptable limits, presenting neghgible risks
(indoor air inhalaton nsks ranged from 2 x 10 !
to 5 x 10 ') and hazards (HlIs were all <0 01)

REMEDIAL ACTION OBJECTIVES

lhe Remedial Action Objectives (RAOS)
describe the goals that the remedial actions
identified in this Proposed Plan are expected to

accomphish

The following RAQs have been developed
for surface soil at Dunn Field:

¢ Limit use of the surface sol in the Disposal
Arca 1o activitics  consistent  with  Light
Industnal use and prevent residential use
through institutional controls

I'he following RAQOs have been developed
for the disposal sites at Dunn Field:

e Ehmunate potential for groundwater impacts
from a release of buried containensed

hazardous liqmds and the leaching of

contaminants from buried hazardous sohds

e Elmmate future unacceptable nish of direct
contact with buncd hazardous liqmd and/or



solids due (o intrusive activities dunng future land

use or site development

The following RAOs have been developed
for subsurface soil impacted with CVOUs at
Dunn Field:

¢ Prevent direct inhalation of indeor mir vapors
i

fromm  subsorface sonls in excess of ndustrial
worker and residential risk-based critena

o  Reduce or eliminate forther impacts to the
shallow fluvial aguifer from the CVOCs in the

stibsurface sml

lhe BRA also dentified condions in
groundwater that could pose unaceeptable nsks
VOCUs 1n the shallow fuwial aguifer may migrate
further affsite or into deeper aguiters, pesing.
concern to water supphes. (Note: conditions in thy
flavial dgutfer hove not affected the deéeper
Memphis aquifer, which ix a sourde of drinking
waler, to date,) Based on analysis of the
conditions.  onsite  and  offsite
potential  receptors, and  acceplable exposure
levels, the following RAOs have been developed
for groundwater at Dunn Field:

groundwater

* Prevenl EXPOSuUT il groundwater
contaminated with VOCs in excess of protective

target levels from potential future onsite wells

o  Prevenl further offsite mugration of VOCs

grouncdwater in excess ol protective uirgel levels

o  Remedinte Quvial aquier groundwatér o he
protective of the deeper Memphis aguifer

Bused on the outcome of the risk asséssment
ind the surthce soil removal action al Sive 60, the
majority of the Northesst Open Area  and
Stockpile Area do not require further remedial
goeton, and the RAOs Listed above focus on waste
primarly located in the Disposal Area

No futare riestdential use is planned for the
[sposal Aren of Dunn Field. However, it s
nonetheless necessary (o select a remedy that
affords certitude to the local planning authority
nod 1o use the Property us residental use property.
Based on the Tuturs land use for the [hsposal
Area, RAOs and aliernatives for remedsation to
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residential standards are not presented in this

Propased Plan

Because there are no federal or stite cleanup
standards for soil contamination, larget levels
where established that would both reduce the nsk
associated with exposure (o soil contaminants (o
an acceptable  level, and  ensure  minimal
migration of contaminants into the groundwater
The subsurface soils, pnmarily within [hsposal
Area of Dunn Field, have residual CVOC levels
thut exceed the soil-to-groundwitér migration
based screening levels, and  potential vapor
mtrusion 0 indoor air under altered land use
comditions,  Sitesspecific target wvalues were
caleulated for the loess and fluvial deposits and
are summarized below (values are expresses in
mgfkg of parts per million [ppm])

Loess Fluvial
PCE 0.180 0.092
TCE 0.182 0.093
Cis 1,2-DCE 0.755 0.404
Trans 1,2-DCE 1.520 0.790
Vinyl Chloride 0.024 0.015
1 l1+2r2 "'Pcl D.Q‘i 1 ﬁ,ﬂm
1.1,2-TCA 0.062 0.035
CCly 0.215 0.108
Chioroform 0.917 0.485

The findings of the HHRA for the CVOCs
detected in the groundwater in the tluvial
aquifer indicate that concentrations are high
enough to make the water unfit for drinking
gither by industnal workers or residential
recepiors
predicted excess nsk are pomanly CVOCs

The chemicals: responsible for this

Currently there 15 no exposure o th
comtaminated groundwater i the Nuvial agquifes
al Dunn Feld. Thus the focus of this proposed
plan is to protect human health from potential
future CXPOSUrCs 4s well as protection againsi
muximum beneficial uses of a potable squifier

Since muluple CVOCs were detected in
groundwater al the site and 1 the immediate
downgradient ares, targeéting o meet the MCls
may not be  adequately  protective of o
potenually exposed receptor due 1o the
possibility of cumulative toxicity exceeding the
upper-bound hmt of the acceptable nsk or HI
Following the EPA gwidance for Superfund
sites, an upper-bound Limit on target cumulative

13
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risk level of 1 in 10,000 (1 X10™) and an HI of 1.0
are selected as the target remedial goals for the
plumes within and immediately downgradient of
Dunn Field. Thus upon implementation of the
remedial actions the residual risks will not exceed
these target levels at the receptor points. The
individual concentration of each COC within
these plumes will be different from contaminated
area to area; however, they will be within MCL
levels and combined concentration levels will not
exceed a cumulative upper-bound target risk of 1
in 10,000 (1 X10* and HI of 1.0 in any given
plume.

These calculated target remedial goal
concentrations assume that all the chemicals are
present in each of the plumes. However, these
levels will be revisited during the evaluation of
remedial action groundwater monitoring to ensure
target risk levels are met. Some of the individual
chemical concentrations can be higher or lower
depending on proportion of the cumulative risk
each COC presents in that particular plume at that
time, while meeting target risk level.

COCs in groundwater and their respective
target concentration levels based on cumulative
target risk level of 1 in a million (10°) and 1 in
10,000 (10™*) are shown below (in microgram per
liter [ug/L] or parts per billion [ppb]l. The
proposed concentration levels in this target level
table are likely to change, although target risk
levels will remain the primary goal during
groundwater remediation.

Groundwater Target Goal

PCE 2.5
TCE 5

Cis 1,2-DCE 35
Trans 1,2-DCE 50

1,1 DCE 7/340*
1,1,2,2 -PCA 2.2
1,1,2-TCA 1.9
CCl, 12
Chloroform 3

* EPA has recently raclassified 1,1-DCE as a non-carcinogan; however,
existing MCL is based on previous assumption that it is a carcinogen. EPA
may revise this MCL.

As  stated  earlier, these individual
groundwater target goals will change with the
number and concentrations of chemicals present
in a plume during remediation, while target risk
level (e.g. 1 x 10™) will remain fixed.
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SUMMARY OF REMEDIAL
ALTERNATIVES

The remedial alternatives for Dunn Field
that are presented in the following text and are
numbered as shown below to correspond with
the Dunn Field FS Report.

LIST OF REMEDIAL ALTERNATIVES

Feasibility

Study (FS)
Medium Alternative  Description
All 1 No Action

Soil Containment with
Institutional Controls

Disposal Sites DS3
& Associated

Subsurface . .
Soil DS5 Ex-situ Soil Treatment
with Institutional Contrels
DS6 Excavation and Offsite
Disposal with Institutional
Controls
Subsurface SB1 Presumptive Remedy (Soil

Soil Vapor Extraction [SVE])
with Institutional Controls

Groundwater Gw2 Zero-Valent {ron (ZVi}
Injection, Enhanced
Bioremediation and
Enhanced Groundwater
Extraction, and MNA with

Institutional Controls

GW3 Zero-Valent Iren (ZV1}
Injection, Permeable
Reactive Barrier {(PRB),
and MNA with Institutional
Controls

GwW4 Air Sparging with SVE,
PRB, and MNA with
Institutional Controls

D8 = Disposal Sites  SB = Subsurface Soif GW = Groundwater

The ‘No Action’ alternative was evaluated
for Dunn Field as a whole in accordance with
the CERLCA statute. Based on the results of
the baseline risk assessment, unacceptable risks
exist at portions of Dunn Field, therefore the
‘No Action’ alternative is not protective and
therefore does not meet the threshold criteria for
remedy selection. It is not a medium-specific
alternative and it will not be evaluated against
each set of alternatives for each medium.



Common Elements

Many of the alicmatives have common
components Institutional controls, such as deed
restnictions and land use controls, are a common
element 10 all of the active altematives for all
media  (soil  and  groundwater)  Institutional
controls it the use of parts of Dunn Ficld
(primanily the Disposal Area) and to make sure
that the shallow fluvial groundwater 1s not used as
drinking water These resource-use restnctions,
along with emisting land use and groundwater use
controls  (such as zomng restrichions  and
Memphis-Shelby  County  groundwater  use
restrictions) provide protectrve fayers of land use
restrictions They are discussed in each alternative
where appropnate  The costs associated with the
implementation  of institutional  controls  are
specific to each alternative for each medium, and
are not addivve

The type of land use restnction, momtonng,
and enforceability will need to be determined for
the sclected remedy 1n the Record of Decision
(ROD) As described i CERCLA regulanons,
none of the alternatives rely on nstitutional
controls alone 1o achieve protectivencss
Monitoring to cnsure the etfectiveness of the
remedy, including deed restnictions, 1s part of each
active alternative Momitored natural attenuation
{MNA) 1s part of each groundwatcer alternative

Fach alternative for the disposal sites includes
a pre-design iveshigation for selected sites This
ficld effort 1s designed to

¢ define the locaton and dimensions of cach
disposal  site  as  compared w0  cexisting
information on cach site,

e o¢valuate  the chemical and  physical
characteristics of matenals present wathin the
former  disposal  sites  along  with  the
surrounding sl media, and

e develop estimates of the physical condition
and quantity of potentally hazardous
matenals present in each disposal site

Although the Dunn Field Ri and FS evaluated
potential residential reuse, alternatives that would
clean up 1o a level that would allow this use were
not carned forward because it 1s not part of the
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planned reuse of Dunn Field All active sml and
groundwater alternabives are expected to attain
the RAOs

Site Wide — All Media

Alternative 1: No Action

Capital Costs Sa
Present worth (PW) OLA Costs S0
Total PW Costs S0

Duration to Achieve RA(H {nknown
Regulations  govermng CERCLA  require
that the "No Action” alternative be evaluated to
establish a baseline for companson Under this
alternative, the Memphis Depot would take no
action at the stte to prevent exposure to syl and
groundwater contamination at Dunn Field

Disposal Site and Associated Subsurface Soil

Alternative DS3: Soil Containment with
Institutional Controls

§304.000
§312.000
5616000

“f Year

Capital Coss

PH O& M Costs

Total PIW Costs

Duration o Achieve RAOs

This alternative involves the placement of a
protective cover or cap over disposal sites and
residual waste to act as a physical barner
against direct contact to workers or residents
and water percolation  Natwral clean  soil
consisting of low-permeatulity (clay) and high-
pcrmeabihity (sand) sol, asphalt, concrete or
other matenal such as flexible gecomembrane
liner from oftsite will be placed over disposal
sites  Surface controls such as stormwater
controls and vegetative cover will be necessary
to prevent erosion damage to a soill cover The
location of the contaimed or capped matenals
onsite will be required to be recorded in the
deed records for the site This altemative wall
require

e deed restnctrons hmiting the use of the
property or portions of the property,
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e regulation of intrusine activities during which
potential receptors can encounter COCs,

e maintenance of access bamers to Lt entry
into contaminated areas,

e gighage to warn visitors to the site that these
dreas enist, and

s perodic inspection for cover disturbance

Alternative DSS; FEx-situ  Treatment with
Institutional Controls

Capital Coses $2.069.000
PH O&LM Cones S60.000
Total PI Cosis $2.129.000
Duration to Achieve R4 “Iyear

This alternauve includes the ex-situ treatment
for subsurface wastesfsolls by sohdification/
stabilization Treatment  physically  binds
constituents within a stabihzed mass | x-situ
treatment assumes removal of residual waste and
affected soil by excavation and then utihzes
processes  such as  emulsifiecd  asphalt,
pozzolan/Portland cement, or vitnfication/molten
glass to immobilize or contain the harmful
constituents of concern This altemative would
also  mmolve  permanent  deed  restrictions
prehibiing residential use in the Dhisposal Area of
Dunn Ficld Under CERCI A, matenal can be
replaced on site, however, the locations available
for placement of sl mav be hmited due to
treatment ‘lTherefore, ex-situ sotl treatment may
also be used to comply with disposal requirements
for offsine disposal tacilites Some excavated
receplacles/waste may be required to be disposed
of at an appropriate offsite disposal facility The
location of the treated matenal replaced onstte
will be required to be recorded in the deed records
for the site

Alternative DS6: Excavation, Transportation,
and Offsste disposal with Institutional
Controls

Capital Coun 51772000
PHOKAM Coss $37.000
Total PW Coss S1.772.000
Duration to Achieve RAON ~ ! year

T his alternative includes excavation of buned
waste andior affected sol, and transportation and
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permanent offsite disposal im a RCRA-permutied
landfill as an ndustnal waste or hazardous
waste, dependimg  soil/waste conditions  and
landfill permit requirements  Some  oftsite
pretreatment processes might be required to
meet land disposal  restrnictions  Following
excavatton of the disposal sites, clean backfill
(laboratory-tested) would be placed in all areas
excavated, and the site would be restored 1o 1t
original condition This alternative would also
nvolve permanent decd restrictions prohibiting
residential use for the Lisposal Area of Dunn
Field

Subsurface Soil Impacted by VOCs

Alternative SB1: Presumptive Remedy (SVE)
with Institutional Controls

Caputal Costs 53 183000
PH O M Costs S1.228.000
Total PW Costs S4.411 000
Duration to Achieve RAOs ~ 3 years

This alternative  combines nstitutional
controls with SVE as the presumptive remedy
VOCs 1n soil at Dunn Teld For this alternanve,
airflow will be induced through affected soil by
applymg vacuum through vapor cxtraction wells
and thus, creaung a pressure gradient n the
vapor phase within the unsaturated zone of the
targeted soil treatment area As the soil vapor
migrates through the sl pores toward the
extraction vents, VOCs will be velathrsed and
transpotted out of subsurtace The extracted sol
vapor may orf may not need trcatment before
release o the atmosphere depending on the
COC, 1its concentration, and the system flow
rate SVE may be implemented without any
ecnhancements or i comunction  with
technologies that enhance permeabihity or vapor
transport, including a vapor seal at the land
surface Site controls will be n place to hmut
aceess during implementation  Further, process
controls will be mplemented to mimmaze
fugitive emussions and releases of VOCs above
the acceptable levels
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Groundwater Alternatives

Alternative GW2: ZVI Injection, Enhanced
Bioremediation and Enhanced Extraction, and
MNA with I[nstitutional Controls

Capital Costs SH.306.000
P OL M Casts 54,322,000
FTotal PW Costs S14.828,0010
Duration to Achieve RAON 13 years

This altemauve combines the mmjection of
zero-valemt aron (ZVI) mto the groundwater
source areas on Dunn keld as a treatment sone,
enhanced toremedianon while enhancing the
eusting groundwater extraction system positioned
along the western boundary of Dunn Field MNA
and mstitutional controls are the also considered
as part of this groundwater remedial alternative
ZVI1 myection 1s mntended to destroy chlonnated
orgamic  contaminants by n-situ chemical
reduction utilizing ZV1 mjected into the source
areas on Dunn Freld Through a senes of
reactions, the ZVI treatment process breaks down
the CVOCs to an ultimately less toxic chermical

The ZVI will be injected nto the groundwater
through boreholes or wells to maximum depth of
100-ft below land surface A bench-scale and pilot
ficld study will asstst design of the 7 VI treatment
zone for the groundwater source areas and the
groundwater COCs

The existing extraction system reduces turther
oftsite plume migration by creating a hvdrological
bamer along the western side of Dunn Field For
this altemative, additional extraction wells will be
added to the existing svstem to decrease the
possibility of contarminated groundwater traveling
offsite and placing recovery wells oftsite in the
areas of highest VOC concentrations If system
effluent concentrations fail to comply with
effluent discharge standards established via a
permit wath the City of Memphus, onsite treatment
will be required (as a contingency)

Fnhanced bioremediaion  will  reduce
contamnant levels n those parts of the plumes
outside the influence of the enhanced extraction
system | his remediation method involves adding
nutnents, microbes, and/or chemicals  that
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accelerate n-situ anaerobic  or  acrobic
brodegradation  processes wvia  njection
boreholes  or wells  The imjecbon  of
microorgamsms  into  the  subsurface 1s
considered an expenmental technology, while
the injection of nutnients has been shown to be
effecive This alternative will consider only
injection of nutnents, such as vegetable ol and
sodum lactate, to enhance broremediation

Long-term groundwater monitoring will be
needed to record ate  condiions  and
contammation levels and o momtor the
progress of the enhanced bioremediation
Additonal injections mav be necessary as part
of the enhanced bioremediabon process

This altermative also relies on deed
restnctions, coupled with existing groundwater
use controls established by the Memphis/Shelby
County Health Department, Water Quality
Branch, prohibiing installauon and use of
groundwater production wells until groundwater
plume concentrations meet MCLs  [his
alternative also relies on MNA (dilution,
volanlization, hwdegradation, adsorption, and
chemical reactions with subsurtace mmatenals) to
reduce groundwater COC concentrations in the
untreated parts of the groundwater plumes

Alternative GW3: ZVI Injection, PRB, and
MMNA with Institutional Controls

Capital Coss §$7.827.000
PW O& M Costs S981.000
Total PW Coss 38808000
Duration to Achieve RAC 15 vears

This alternative combimes 7 VI imjection as a
more aggressive method of remediating the
maost contaminated portions of the groundw ater
plume in the source area (as described in GW2)
and more passive remedial method, a permeable
reactive barmer (PRB) 1w an offsite,
downgradient position The altemauve also
includes MNA (to reduce groundwater COC
concentrations 1n the untreated parts of the
groundwater plumes) and mstitutional controls
(prohtbiting nstallation and use of groundwater
production wells until  groundwater plume
concentrations meet MClLs) ZVI, MNA, and

17
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imshitutional  controls  are the same as those

indicated 1in Altenatives GW?2

A PRB 15 a passive in-situ chemucal reduction
treatment sone of reactive matenal hke granular
won or ZVI that degrades contammants as
groundwater flows through . A permeable
treatment barner will be installed as 4 permanent
umit  across the flow path ot the offsite
contaminant plume (approximately 1000 linear
fect 1 length) through jetung or vertical
hydrofractuning to a maximum depth of $0-ft
below land surtace Both delivery techmques use
ron suspended in a biodegradable slurmy  Natural
groundwater  flow  transports  contaminants
through strategically placed treatment media This
degradation barmer will facihtate reactions that
breakh down contaminants m the plume nto
harmless by products through chemical reduction
The apphicability ot PRBs 1o the site COCs wall be
demonstrated with the use of bench-scale testing

Alternative GW4: Air Sparging with SVE,
PRB, and M\ A with Institutional Controls

Capital Costy $7.193.000

PW O M Costs 1,949,000
Tatal PW Costs §9. 144,000
Duration to Achieve KA 13 years

This alternative combines a method that
volaulizes the VOCs in groundwater  (air

sparging) and removes the vapors (soil vapor
extraction, or SVF) In addition, a PRB will be
used to remediate the downgradiem, offsite
portion of the plume MNA and institutional
controls will also be used to monitor groundwater
contaminant levels and control groundwater use
PRB, MNA, and msntutronal controls are the
same as those indicated in Altematives GW3

Alternative GW4 imvolves ingecting air via
wells into the fluvial aquifer n the source on and
near Dunn Field This technology removes
contaminants  from the groundwater through
volatilizaton into the injected air stream  VOCs
removed from  the proundwater will move
upwards into the vadose zone and ultimately
towards the presumptive remedy SVE system A
network of sparge wells will be lacated within the
source areas and corresponding  contaminant
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plume The treatment will immediately affect
concentrations within the zone of mfluence of
the sparge wells and ulimately reduce levels of
VOUCs downgradient of the sparge wells The
number and placement of sparge wells will have
to be determined from pilot testing at the site
Results of the pilot tests wall also indicate the
release rate of VOCs nto the soil and further
ard 1in the development of the presumptive
remedy for subsurface sl (SVL)

CRITERIA FOR EVALUATING
REMEDIAL ALTERNATIVES

The selection of the preferred alternative for
the so1l and groundwater at the Memphis Depot
Dunn Field, as described in this Proposed Plan,
15 the result of a comprehensive screemng and
cvaluation process  lhe FS identfied and
analy zed appropriate altematives for addressing
the contamunation at Dunn Fietd The FS and
other documents descnibe, 1 detall, the
altematives considered, as well as the process
and cnteria used to narrow the hst of the
potential remedial altematives to address the
comamination at Dunn Hield These documents

are avallable for public review 1 the
Information Repositories
The ning critena used to cvaluate the

different remediation alternatives individually
and against cach other n order to select a remedy
are discussed below

I hreshold Criteria

1. Overall Protection of Human Health
and the Environment - Addresses whether a
remedy provides adequate protection of human
health and the environment, and describes how
rishs posed through each exposure pathway are
eliminated, reduced. or controlled through
treatment, engincering controls, or institutional
controls

2. Compliance with Applicable or Relevant and
Appropriate  Requirements  (ARARy) -
Addresses whether or not a remedy 15 expected
to meet any 1denufied “applicable’ or ‘relesant
and appropriate” federal or more stnngent state
enmvironmental law or regulations (1¢ , ARARS)
Alternatis ely, addresses whether a wanver of an
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ARAR can be invoked under CERCLA Section
12T0d 4

Evaluating Criteria

3. Long-Term Effectiveness and Permanence -
Refers to the expected magnitude of residual nsk
and the ahlity of a remedy to mamntain relable
protection of human health and the environment
aver tme, onee cleanup goals have been miot

4. Reduction of Toxicity, Mobifitv, or Volume
through Treatment - Refers to the anticipated
performance of the treatment technologies thal
may be employed i a remedy

3 Short-Term Effectiveness - Addresses the
penad of time needed to acligve protection and
any adverse impacts on buman health and the
environment that may be posed during the
construction and implememanon  period until
cleanup goals are achieved

b, Implementability - Refers 1o the technical and
administrative feasibihity of a remedy, moluding
the availability of matenals and services needed to
implement a particular option

7. Cost - Includes estimated capital and operations
and matehance (O&M) costs, also expressed as
net present wirth cosls

Maodifying Criteria

8. Srate Acceprance - Indicateés whether, based on
its review of the FS and Proposed Plan, the state
concurs with, opproases, or has oo comment on the
preferred alternative  The assessment of state
concermns may not be complete until after the
public comment peniod on the F5 and Proposed
Plan

9 Community Acceptance - Summarizes the
peneral response to the altematives described in
the F5 and Proposed Plan on public comments
received. Like state scoeptance, evaluations under
this eritenon asoally will not be completed until
after the public comment period 15 held
Commumty acceptance will be assessed in the
ROD following a review of the public comments
recetved on the FS and Proposed Plan

Each ol the alternatives 15 evaluated by the
nmie eriterna 1 the following tahles. Note that the
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wosts listed ih this table are ooder-of-magitude
estimates, meaning  that they are  typically
accurale within plus 50 to minus 30 percent

e presumphive remedy for VOU's in sml
is SVE. The SVE alternative 15 protective of
human health and the environment by treating
VOC-contaminated soil to levels that are
acceptable for industnial land use and that are
protective  of proundwater, This  alteniative
complies with ARARs This alternative remains
effective after completion because the treatment
removes VOUs from the subsurface soil 1o site
specific cleanup levels. Treatment 15 reliable
and permanent. No monitering or management
bevond completion will be required

This alternative meets  the  statutory
preference for usimg treatment as a principal
element and few waste streams are produced. In
the short-term, site engineenng controls will be
required 1o mimmize fugitive dust and
stormwater  releases  during  installation  of
treatment systém.  Site  workers  might  be
required to  wear dermal and  respiratiory
protection to minimize the likelthood of
exposure during intrusive activities in the VOC-
contaminated areas, Temporary contrals will be
required 1o prevent exposure or disturbance 1o
contaminated soil during the treatment penod
SVE treatment is expected to take <5 years (o
meel RAOs SVE is reasomably casy to
implement and & proven technology. Equipmaent
is readily avalable

The 4-year presemt worth cost is estimated
to be $4411000, with a capital cost of
53,183 000 1o treat areas exceeding RGOs. The
capital cost is primanly for construchion of the
treatment system and establishing controls, and
sampling and analyses. The aniitial O&M cost 15
prumarly for mantenance of the treatmend
system, sampling requirements, and adherence
to controls

The "Detailed Analysis of the Alternatives
and the “Comparative Analysis of the
Alternatives™ con be found i the Dnn: Field
FS, Sections 5, frand 7

D
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Evaluation Criteria

___ Disposal Sites Remedial Alternatives

DS3
Soil Containment with
Institutional Controls

with Institutional Controls

DSs
Ex-situ Soil Treatment

Excavation and
Offsite Disposal with
Institutional Controls

Protective of Human Low High High
Health and Enviran.

Complies with ARARS Yes Yes Yes

Effective and Permanent Low Medium High

Reduces Toxicity, Mability No Yes No
or Volume through

Treatment
Short-term Effectiveness High Medium Medium
Implementable Yes Yes Yes
Cost $616,000 $2,129,000 $1,772,000

State Acceptance

Will be determined after comment

period

Will be determined after
comment period

Will be determined after
comment period

Community Acceptance

Will be determined after comment

period

Witl be determined after
comment pericd

Will be determined after
comment period

GW2
ZVI Injection, Enhanced

Bioremediation and Enhanced

Extraction, and MNA with

edial Alternatives

GW3
ZVl Injection, PRB, and
MNA with Institutional

GW4

Air Sparging with
SVE, PRB, and MNA

with Institutional

Evalua_tion Criteria Institutional Controls Controls Controls
Complies with ARARs Yes Yes Yes
Effective and Permanent Medium High High
Reduces Toxicity, Mability
or Volume through Yes Yes Yes
Treatment
Shornt-term Effectiveness Medium High Medium
Implementable Yes Yes Yes
Cost $14.8 million $8.8 million $9.1 million

State Acceptance

Will be determined after comment
period

Will be determined after
comment persiod

Will be determined after
comment period

Community Acceptance

Will be determined after comment
period

Will be determined after
comment period

Will be determined after
comment period

Rev. 2: May-03
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PREFERRED ALTERNATIVE

After conducting a detailed analysis of
all the teasible cleanup altematives based on
the cntena descnbed 1n the previous
sections, the following cleanup plan s
proposed to remediate soil and groundwater
at Duon Field of the Memphis Depot

The preferred [hsposal Area alternative
15

Alternative DS6, Fxcavation
Transportation, and Offsite Disposal, with
capitol costs of $1,715,000, present worth
O&M costs of $57,000, and a net present

worth cost of $1.772.000

The preferred altematve for VOCs
in subsurface soil 1s

Alternative SBI, SVE, with capital costs of
$3,183,000, present worth Q&M costs at
$1,228,000, and a net present worth cost of
$4.411,000

L ARENLE ELE LA LA 4

The preferred altemative for
groundwater n the fluvial aquifer 1s

Alternative GW3, ZVI Injection, PRB, and
MMNA  with _[nstitutional Controls, with
capitol costs of $7,827.000, present worth
O&M costs of $981,000, and a net present
worth cost of $8 808.000

I'he Preferred Alternative for cleaning
up Dunn Field combines

s Altemauve DS6 (Lxcavation,
Iransportation and Offsite Disposal) to
nvestigate and document the
contents/location of 16 Disposal Sites and
remove approximately 3,900 cubic vards of
affected soil and debnis (see Figure 3)

+ Altematine SB1 (SVE) to treat soil
contaming  VOCs to  levels that are
protective of human health and acceptable
for industnal land use, and that are
protective of groundwater (see Figure 4)

o Altemative GW3 (ZVI Imection, PRI,
and MNA with Insututional Controls) to
accelerate destruction of VOCs 1n the most
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impacted ar¢as of the groundwater plumes
on/near Dunn Field, and to treat the offsite
VOC plume downgradient of Dunn Field
{see Figure §)

Deed restrictions, in conmjunction with
existing land use controls, are the mamn types
of nstituttonal controls proposed for Dunn
Field The deed restnctions for the Dunn
Field are

s Prevention of residential development
land use on the Disposal Arca of Dunn
Freld

s Mamtenance of fencing around the
disposal area duning active remediation to
protect the public

e Production/consumptive use proundwater
well controls to restnict use of water 1n the
fluvial aquifer, and preventing dnlling nto
aquiters below the fluvial aquifer unul
aquifer restoration 1s achieved

Tennessee Code (TAC) § 68-21-225
requires “Notice of Land Use Restnctions”
to ensure that the land use restnctions are
recorded into the deeds transfernng the
property TAC § 68-21-225 requires that the
locations and dimensions of the areas of
environmental concemn be 1denufied through
surveyed, permanent benchmarks

DS6 was chosen as the preferred
altemative for remediation of the Disposal
Sites due toats expediency, permanency, and
moderate ¢ost  DS6 provides permanent
reduction through removal verses
containment as descnbed i D82 and
treatment as descnbed 1in D83 This
alternative (s expected to allow the property
to be used for the anucipated 1ndustrial land
use, and does not preclude future removal
actions 1f warranted Some of the soil and
disposcd matenals that are excavated (¢,
generated) may exhibit a RCRA hazardous
charactenstic because 1t contamns elevated
concentrations of constituents
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Subsequent management of these wastes
ts subject to those RCRA Subutle C
requirements 1dentified as ARARs in the FS
and forthcoming ROD Also, any hazardous
wastes that are removed from the area of
contarmination for treatment and subsequent
disposal are¢ subject to the RCRA 1 and
Disposal  Restnction  (LLDR)  treatment
standards

SBi (SVL) 1s the presumptive remedy
for VOCs n soil  Approximately 1200
pounds of VOCs are present in the soils n
the Disposal Area, which require treatment
Presumptive  remedies  are  “preferred
technotogtes for common categones of sites,
based on historical pattems of remedy
selecion  and  LPA’'s  scienbfic  and
engincening evaluation of performance data
on technology mplementation”  (FPA,
1993y SVE has been selected as the
preferrcd remedy based on data analyses of
similar types of sites conducted by LPA
Through this  evaluation, 1t has been
deternuned that certain remedies have been
consistently  selected as the approprate
remedy and other alternatives are typically
screencd  out  based on  effectiveness,
implementability, excessive costs, and the
nine detafed cntena The use  of
presumptive remedies are recommended by
EPA because they allow the FS process to
be strcamlined by bypassing the technology
wdentification and  screeming  steps,
potentially saving time and money

The preferred groundwater ((GW3)
alternatine  was  sclected over the other
alternatives because 1t 1s expected to achieve
nsk  reducton  through the reductive
destruction of VOC's via the injection of 7 V1
mto the four source arcas of the groundwater
plumes on and near Dunn Field (total arcas
of appronmimately 312,000 square feet) Ihe
offsite, downgradient VOC plume will be
passively treated through an iron PRB that
will be installed as a permanent umt across
the flow path of the offsite contaminant
plume (approxmately 1000 lincar feet n
length) [his alternatve also relies on MNA
(dilution,  volauhization,  biodegradation,
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adsorption, and chemical reactions with
subsurface matenials) to reduce groundwater
COC concentrations in the untreated parts of
the groundwater plumes

Groundwater monitonng would occur to
document changes 1n plume concentrations,
and to detect potential further plume
migration to offsite arcas or mto deeper
aquifers [t also provides use restnctions to
prevent tuture exposure to currently affected
groundwater duning the life of the remedy

Hence, the combination of Alternatives
DS6, SB1 and GW3, hereafter referred to as
the Preferred Alternauve, reduces the nisk
within a reasonable time frame and provides
for long-term rehability of the remedy Ihe
net present worth cost for the Preferred
Alternative 1s $14,991,000 A contingency
plan would be developed and implemented
if an unacceptable nsk were indicated during
the implementation of this altemative (1 ¢,
concentrations of VOCs mugrating decper
into underlying aquifers greater than the
MCLs) It a significant or fundamental
change to remedy would be warranted, then
an bxplanation of Significant Differences
(ESI}) or a ROD amendment would be
required in accordance  with  CERLA
§117(c) and NCP §300 435(c}2)¥1) and (1)
Because the Proposed Plan leaves waste
place at levels that do not allow for
unrestricted future use at the site, CERCL.A
requires  that the protectiveness of  the
remedy be reviewed at least every S years

Based on the information available at
this time, the Memphis Depot, EPA and
TDEC beheve the Preferred Alternative will
be protective of human health and the
environment, will comply with ARARs, will
be cost-effective, and will utihize permanent
solutions  and  alternative  treatment
technologies  to  the maximum  extent
practicable The Preferred Altemative can
change 1 response to pubhc comment or
new information, such as a detected change
in  groundwater condiions  that  would
require an additional or more active remedy
For example, f a responsible party s
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tdentified and ordered to address the offsite
groundwater contamination entering Dunn
Field from the northeast prior to 1ssuance the
ROD or implementation of the remedy, then
certain aspects of the preferred alternative
may be performed ditferently

COMMUNITY PARTICIPATION

[he Memphis Depot, EPA and 1DIC
provide information reparding the cleanup
of the Memphis Depot 1o the public through
Restorabon  Advisony Board  (RAB)
meenngs, public information sessions, the
I nviroNews commumty newsletter, the
Administrative Record file for the site that
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can be found n the Intormation
Repositories, and announcements published
m fhe Commercal  Appeal. Ir-State
Defender and  Sihver  Stur News  The
Memphis Depot, FPA and 1DEC encourage
the public to gam a more comprehensive
understanding of the site and the remedial
investigation  activities that  have been
conducted to date

The dates for the public comment
period. as well as the date, locaton and
ume of the public meceting, and the locations
of the Information Repositorics, are
provided on the front page of this Proposed
Plan
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