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Proposed Groundwater Action Plan

Defense Depot Memphis, Tennessee

Introduction

In 1992, the Environmental Protection Agency 0EPA) placed the Defense Depot Memphis,

Tennessee (DDMT) on the National Priorities List (NPL). A shewlde Remedial Investigation/

Feasibillty Study (R.I/FS) is being planned. An Interim Remedial Action (IRA) is planned

for contaminated water beneath Dunn Field to stabilize the site until a permanent remediai
actloa is identified¸

This proposed plan identifies the prefe_ed option for the IRA for the contaminated

groundwater beneath Du_m Field at DDMT. In addition to identifying the preferred _ the

proposed plan identiSes other remedial options in detail. It solicits public review and

conmlents, and provides information on how the public can be involved in the remedy

selection process.

Tbe proposed plan is issued by the DDMT, the lead agency for the cleanup operation. The

EPA, along with the Tennessee Department nf En_aronment and Conservation (TDEC), are

the lead regulatory agencies for the site. A public comment period will be held, dunn s which

the pubtic will have the opportunity to comment on this proposed plan Allot the public

comments have been received, they wll be reviewed by the EPA, TDEC, and DDMT before a

response action for the site is selected or approved. Terms in bold print are defined in a

glossary at the end nfthe proposed plan•

This proposed pIan is prepared by DDMT to comply with section I 17(a) of the

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

as part of DDMT's public participation responsibility. Additional information and studies on

this site can be found in the Administrative Record. The public is encouraged to review these

documents Io get a comprehensive understanding nf_e site and the activities that have been

and may be conducted at DDMT

The Administrative Record and an Information Repository for the DDMT site can be found

at the following locations:

Public Information

The Memphis/S helby County Public Library
Main Oranch_3overnment and Law Section

1850 Peabody Avenue

Memphis, TN 381<34-4025

(901) 725-8877

HOURS:

Monday-Thureday 9-9

Fnday and Saturday 9-6
Sunday I-5



Ch_okee Public Library

3300 Sharp Avenue

Memphis, TN 38111-3755

(901) 743-3655

The Memphis/Shelby County Public Hoahh Depm_ment
Pollution Control Division

814 Jefferson Avenue

Memphis, TN 38106

(901) 576-7741

For Further Information
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HOURS:

Monday and Tuesday 10-7

Wednesday and Thursday 12-6

Saturday 12-6

Closed Friday and Sunday

HOURS:

Monday-Frlday 8_1:30

To request further information, call (901) 775-4569 or write to:

Defense Distribution Depot Memphis

Environmental Protection and Safety Office, DDMT-DE

2163 Airways BIvd•

Mempi_s, "IN 38114-5210

Send written comments before the close of the comment period or address questions to:

Ms. CIwistine Kanman

Defense Distribution Depot Memphis

Envaronmenml Protection and Safety Office, DDMT-DE

2103 Airways Bird

Memphis, TN 38114-5210

Cenunont Hotline (901) 7754509

Fax: (901) 775_1372

ATTENTION!

Public Comment Period

Date: December 12, 1994, to January 17, 1995

Purpose: to comment on the DDMT

Groundwater Action Plan

Site Background

The Depot, established in 1942, was previously a cotlon farm. On January 20, 1942, the

facility opened as the Army General Supply Depot In 1962, the Defense Logistics Agency

(DLA) assumed command of the Depot with a primary mission of the receipt, storage, and

rag_RIIT/_6 d_e 2
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shipment of a variety of stock ite_m$ such as clothing, medlaines constmedon supplies, and

pot entially dangerous materials (such as hulk quantities of household aleaners) Between •

1954 and 197fi_ solid waste and chemicals were buried in the facility's landfill area, known as

Dunn Field. In 198 I, DLA began evaluating its past management of hazardous waste at DLA
ins_fiatinns around the world,

Because of the size of DDiVlT (642 acres) and the site's complexity, it has been broken down

into th_ following four manageable Operable Units (OUs). as agreed to by DDMT, EPA. and
TDEC:

OO-l: Durra Field

OU-2: Southwest quadrant, main installation

OU-3: Southeast watershed and golf course, main installation

OUJ,: North area. main installation

This proposed plan addresses the contaminated groundwater beneath the nonhero poninn of
OU-1. The remainder of OU-I and OUs 2, 3, and 4 will be addressed in future documents.

The IE.A represents the first step in the remediatinn of the contaminated groundwater beneath

the northern poninn cfOU-1. The remainder of OU-1 and OUs 2= 3, and 4 will be evaluated

later Additional actlons will be necessary to provide long-tome definitive protection for

OU-1. The location of Ounn Field and its associated OUs are shown in Figure 1.

Previous Studies

Several studies have been conducted at DDMT as follows:

Army Environmental Hygiene Agency (AEHA) Reports, 1982 and 1986

US. Army Toxic and Hazardous Materiels Management Agency
0JSATHAIVIA) Installation Assessment, 1981

Summm 3, Report On-site Remedial Activities at the Defense Depot Memphis,
OH Materials Company, 1996

Remedial Investigation (KI), Law Environmental, 1990

Feasibility Study (FS), Law Environmental, 1990

Pump Test, Engineering Science, 1991

Focused Feasibility Study: Durra Field, Engineering Science, July 1994

m_n R _TJ1006.do¢ 3
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Environmental Assessment Removal Action for Groundwater, Engineering
Science, 1993

Groundwater Monitonng, Envirormlened Science and Engineering (ESE), 1993

The RI implemented by Law Environmental was conducted on a sitewide basis to confirm the

presene_ or absence of conlamlnadon, to evaluate the extent and significance of detected

contamination, and to provade a scientific foundation fur cleanup alternatives.

During the groundwater investigation phase of the RI, monitoring wells were installed in the

Fluvial Aquifer and Memphis Saed Aqui for beneath Durra Fiald These walls aed existlng

wells were smupled and analyzed to determine the presence and extent o f cent aminatinn in 1:h¢

groundwater¸ The results indleated that elevated levels of vointlle organic compounds

(VOCs) and heavy metals were present _t_d that the contamination appears to be migrating to
the west of Du_n Field.

Contaednan_s in the Fluvial Aquifer include _olvents such a.s t richloroethylene (TCE). TCE in

its concentrated form is a Dense Nonaqueous Phase Liquid (DNAPL). The source of solvent

contaminants may have been a release of solvent in DNAPL farm *.hat migrated downward. If

DNAPL is present beneath Dunn Field, it would represent a possible continuing source of

groundwater Conlaminatiorl. DNAPL solvent has not been fuund in previous investigations.

An objective of the ILl currently being planned is to locate the source ot_the solvents (as well

as othe_c_ntarainants) and to evaluate the.presence and extent of any DNAPLs. Specific
future remedial action alternatives will be evaluated fur conlsminant sources and DNAPL

cleanup during the RI/FS process.

The FS prepared by Law Envimrtmental evaluated wdous cleanup alternatives fur DDMT.

The documenl dlscussed remedial action alternatives fur three areas ofDDMT: Dunn Field

groundwater, surl-_ee soils, and Lake Danielsotv'GolP Course Pond. Because the proposed

plan only addresses contaminated groundwater in Dunn Field, tins proposed plan will be
limited to thai topic

The objective of Engineedng Science's FocusedFeasibility Study: Dunn Field was to

evaluate tr_atn]ent alternatives _or the contaminated grounllwat er beneath Dunn Field On all

interim basis to below EPA and TDEC action levels in an effort to mitigate offslte migration

of contaminants. Engineering Science developed the fallowing seven alternatives to remediate

the contaminated grourtdwater below l)unn Pield:

No action

Exiract groundwater using pumping we[Is located witinn Dunn Field and treat

usdlg air stripper techniques, followed by disposal into the municipal sewer

system cr Publicly Owned Treatment Works (POTW) Treat for heavy metals
as required.

m_,RBT_O_.dae 5



87 7

Extract groundwater using pumping wells located within Dunn Field and off

government property,trcal using air stripping techniques and follow by disposal

in the municipal sewer system or POTW. Treat heavy metals as required.

Extract groundwater using pumping wells located within Dunn Field and treat

using ultraviolet (UV)loxidation techniques, foUowed by disposal into the

municipal sewer system or POTW. Treat for heavy metals as required.

E_ract groundwater using pumping wells located within Dune Field and treat

using alr stripper techniques, folhiwed by dlsposal into surface drainage Treat
for heavy metals as required.

Extract groundwater using pumping wails located within Dunn Fiaid and treat

using UV/oxidatlon techniques, foIIowed by disposal into surface drainage.

Treat for heavy metals as rcquired.

Extract groundwater using pumping wells located within Dunn Field and treat

using air stripping techniques, followed by reaijecgon into the Fluvial Aquifer

Treat for heavy metals as required.

The alternatives were evaluated by Engineenng Scien_ using selection criteria (discussed in

the "Evaluation mithe Afrernadvcs" section of this document). Engineering Science

tentatively selected a preferred akernative, in which the groundwater is extracted onsite and

treated using air stripping, followed by discharge to surface water drainage

The environmental assessment eondt_ctcd by Engineering Science evaluated the possible

effect s of the preferred ahernative The effects (positive and negative) o f this action inelude
the following:

Control of groundwater contaminants beneath Duns Field

Reduction of future volumes of contaminated groundwater

Indirect protection ofthc Memphis Sand Aquifer

Short-term increase in noise levels from operation of ccnstrdction equipment

Release of low levels of VOCs into the atmosphere

Increased noise levels from the operation of the water treatment system
Release of metals to surface water

Mee!ing National Pollutant Discharge Elimination System 0qPDES) permit
rcquffemenls

Currently available information on groundwater quality and discussions with the City of

Memphis indicate that treatment may nnt be required to meet city discharge requirements.

However, a treatment contingency has been included with the preferred alternative should

treatment be needed to meet permit [infits
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Englneedng Science's assessment found no significant edvcrse effect on the environment as

the result of the consU_CtlOn and operation of the propose([ action.

[n 1992, the EPA placed DDMT on the NPL pdmafily because of the potential for

contamination from Dunn Field to reach the Memphis Sand Aquifer, from which the City of
Memphis draws its drinking water. The _PL i_ EPA's llst of hazardous waste sites idengficd

for possible long-term remedial action under the Supcrfund. PJs must be conducted for all
sites that arc placed on the NPL.

Scope and Role of Response Action

Data collected in the previously mentioned documents indicated the presence of VOCs and

heavy me_als in the Fluvial Aquifer. Because the contaminated FMv_al Aquifer poses a threat

to the deeper Memphis Sand Aquifer, it is considered as a potentla] threat to human health and

the environment. Thus, the objective of the groundwater _ is to provide a quick response
measure that will help prevent the possible contamination of the area's drinking water supply.

Follow-on activities include monltodng the grouadwater plume migration and responso to the

IT_A. Once thu plume has been characterized, subsequent action may be taken to provide

long-term definitive protection, including remediation of source areas and potential DNAPL.

To the extent possible, the interim action will not be inconsistent with, nor prealudc
implementation of, the expected final remedy.

Summary of Site Risks

In 1990, as part of the RI/FS, Law Envi¢cnmental performed a qualitative and a quamitative

risk assessment based on EPA's risk assessment guidance in effect at that time. Information

from this effort was included in the FocusedFeasibilily Study/ Dum_ Field (Engine_fng
Science, fuly 1994).

Potemial exposure points ['or contaminated groundwater from Dunn Field were identified as
fellows:

Ingestion of groundwater through the public waLer supply

Contact with potable waterdurlng bathing

Inhalation of vapors from VOCs in potable water during household use

The transport medium and exposure pathway for the exposure scenarios identified above are

identified in the Preliminary Risk Assessment as follows:

Leaching from materials from past disposal activities at Dunn Field.

Contaminants from leaching are present in the Fluvial Aquifer as a result of

dispersion and infiltration.

m_R87¢006doz 7
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The Fluvial Aquifer potentially recharges the Memphis Sand Aquifer by leakage

through what is otherwise considered a regional confining clay that separates

the two aquifers. Potential future contamination resulting from this leakage

could provide a pathway for ¢ontmninants tc the deeper Memphis Sand
Aquifer.

Allen Well Field, located approximately 1 mile south of Dunn Field, is one of nix

pumping centers serving the Memphis area With 35 wells, Allen Wail Field

pumps approximately 21 nfiilion gallons a day (mgd) of potable water from the

Memphis Sand Aquifer and accounts for approximately 15 percent of the water

used by the Memphis area. Contamination of the Memphis Sand Aquifer could
affect this water supply source.

Maximum Contaminant Levels (MCLs) for groundwater have been established by the Safe

Drinking Water Act. Ten of the groundwater contaminants present in the Duan Field area

exceed the MCLs. Table 1 lists the contaminants that have been found in the groundwater

beneath Dunn Field above their respective MCLs.

Results of the Preliminary Risk Assessment indicate that there is a potential pnfilic he.nit h nsk

associated with the Fluvial Aquifer groundwater. Actual or threatened releases of hazardous

substances from Dunn Field, if not addressed by the preferred alternative or one of the other

active measures considered, may present a current or potential threat to pnfille health, walfare
or he environment

The preferred alternative must increase the overall protection of human health and the

environment By implementing a groundwater IRA contanfinants 1) will be incrementally
removed from the Flu'.qal Aquifer; 2) will be contained to mitigate migration toward the Agen

Well Field; and 3) will have a reduced likelihood of ereatlng a potential exposure pathway as
identified in the Preliminary Risk Assessment.

Although this option will not immediately achieve compliance with MCLs, it is consistent with

the objective to protect the Memphis Sand Aquifer. Long-term operation of a groundwater

removal system will help to aeh2eve MCLS by reducing the concentration of contaminants.

DDMT is taking a proaetive approach for responding to the risks associated with the site

The following is a summary of alternatives that have been evaluated and analyzed. DDMT is

seeking to implement the preferred alternative (Ahematlve S) to accelerate the schedule for
cleanup.

Summary of Alternatives

The alternatives that have been evaluated for the IRA are listed in Table 2.
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Table 1

Maximum Concentration of

Contaminants Found in Dunn Field Groundwater

Constituent

Volatile'O_anicComul_vn_ds

1,1 -Dicbloroethylene

1,2-Dichloroet hylene (total)

tetrachloroethylene

trichloroethylene
carbon tetrnchloride

7

70

5

5

5

Highest Level Detected

During Law's RI

(p-g/L)/0ocatio n_

16oOv v-lo)
520 Ovlw-i 1)

24o (MW-10)

5,100 (MW-12)

77 (MW-6)

arsenic 50 210 (MW- 14)

barium 2000 3,740 (Ma, V- 14)

chromium 100 1,240 (MW-7)

lead 15 L 1,000 (MW- 10)

nieke[ I00 602 (lvlW-7)

Source: Engineering Science, 1994. Focused Feasibility Study: Dunn Field

Notes:

tAction Level

Abbreviations:

MCL-Maxlmum Contaminant Level

_glL-Micrograms per liter

MW-Mon_toring well
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Ati©rnadves for Interim Remediadon
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Alternative Extraction Treatment Disposal

I No Action none nono

2 D_p wells air stdppkng municipal

ongti_ mctais option s_r

3 D_ wells air stdpping municipal
on- and of_it¢ nmtals option sewer

4 Deep wells UVtoxzdation municipal
onsit¢ metalsoption _ewer

5 Dccp wells air stripping surface

onstic metals options dminaga

6 D_p wells UV/oaldation surface

onstie metalsoption drainage

7 Dccp wells air stripping reinj e.ction

onstie metalsoption upgradi_nt
onsit¢

8 Deep wells none municipal
(prefcrrgxl) on-and offsitc server

Alternative 8 is the preferred alternative.

_RST_06d_ l0



Alternative 1: No Action

Capital Costs: N/A

Annual Operation and Maintenance Costs (O&M): N/A

Present Worth (PW): N/A
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The no aetlon alternative assumes no further action at the site and is used as a baseline to

measure the other alternatives. Under thi_ alternative, no action would be taken in terms of

containment and treatment of"the groundwater plume.

Alternative 2: Extraction Onsite, Air Stripping, POTW
Capital Costs: $600,(]00

O&M: $270,000

PW: $6,OOO,O0O

The groundwater extraction system for Alternative 2 consists of eight wells located in Dunn

Field. The wells would he located to extract groundwater from the most contaminated

portion of the plume baaed on existing data The groundwater would be removed from the

eight wells and stored in a holding tank,

The egtracted groundwater would be pumped fcom the holding tank to an air stripping tower

for removal of VOCs. On the basis of the concentration of VOCs in the air stripper exhaust, a

carbon treatment system may also he necessary Removal of heavy metals, if necessary,
would be performed after VOC treatment. The treated groundwater would be released into

the Meal sewer system, where it would be treated at the POTW.

Alternative 3: Extraction On/Offsite, Air Stripping, POTW (Contingent
Alternative)

Capital Costs: $600,000

O&M: $230,000

PW: $5,200,000

The pumping and treatment system for Alternative 3 is similar to Alternative 2 except for the

placement and pumping rate of the waits. Like Alternative 2, tiffs alternative has eight
extraction waks. but with different locations. Two of the wells are located west of Dunn

Field, downgradicnt of the property boundary, with the remainder on DDMT property.

Alternative 3 would provide greater capture of the contamination groundwater offsite of Dunn

Field. The treatment and handling of the groundwater would he similar to Altemative 2.
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Alternative 4: Extraction Onsite, UV/Oxidation, POTW

Capilal Costs: $830,000

O&M: $300,000

PW: $6,900,000

The extraction well system would be identical to Alternative 2. The e_raczed groundwater

would be treated by a UV/oxidation process using ultraviolet light, ozone, and hydrogen

peroxide to break down the VOCs into carbon dioxade, water, and inorganic chlorides.
Treatmcnl for heavy metals, if needed, would foilow UV/oxidatlon Tho treated water would

be discharged to the POTW

Alternative 5: Onsite Extraction, Air Stripping, Surface Discharge

CagRa[ Costs: $470,000

O&M: $130,000

PW: $3, I00,000

The extraction and treatmem system of Alternative 5 is identical to Ahemative 2. However.

the treated water would be discharged into the existing surface water drainage syslem rather

than to the POTW, Surface drainage chan.els exit from the north and west boundaries of

Dunn Field. Both of these ch_rmels temfinate at Crane Creek, located north of Dunn Field¸ A

NPDES permit would be required before discharge would be allowed,

AIternativet: Extraction Onsite, UV/Oxidation, Surface Drainage
Capital Costs: $660,000

O&M: $160,000

PW: $3,900,000

Alternative 0 is similar to Alternative 4, except foot the treated groundwater would be

discharged into the surface water drainage system discussed in Alternative 5

Alternative 7: Extraction Onsite, Air Stripping, Reinjection
Capital Cost_: $500,000

O&M: $150,000

PW: $3,500,000

Alternative 7 would ex'traogroundwater from six wells on government property The

extracted water would be treated by air stripping (similar to the treatment method in

Alternative 2), and treated for heavy melals, if needed. The treated water would be reinject ed

into the Fluvial Aquifer upgradient from the extraction wells at Duan Field Reinjectioa
would be completed using four injection wells located on the eastern side of Dunn Field•

Pumps and piping would gave to be installed to transmit the water from the treatment site to
the east side of Durra Field,
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Alternative 8: Extraction On/Offsite, POTW (Preferred ALternative)

Capital Costs: S50fi,O00
O&M: $2Sfi,OfiO

PW: $5,600,000

AlternadveglsthepreferredaficmativeandisahybfidofAltemafiv¢3. However. unllkc

Alternative 3. Alternative g places most of foe groundwater recovery wells offsite along the

leading edge of foe plume. This placement will be more effeaive in protecting the Memphis

Sand Aquifer from contaminants in the shallow aquifer at OU-I Additionally. this alternative

does not assume that gretreatment before discharge will be required. However, this

alternative uses the treatment eompotlent o f Alteraagve 3 as a contingency should

pretreatment be required.

Alternative B would be used to contain the comamluat ed groundwater by inducing a hydraulic

barrier. The hydraulic barrier will be achieved by pumping the groundwater from the

containment wells placed along the leading edge oPthe plume. The leading edge of the phime

will fie located as part of the RI activities or IRA design actlvitles planned for OU-1. Data

gathered during the 0U-I gI will be used to develop the remedial design of foe proposed

IRA. Leading edge identification and containment of the plume will be achieved in the

following manner:

A groundwater recover, well will be installed onsite in the middle of foe plume to

determine aquifer charactndsties.

Additional monitoring wells will be installed to determine the western edge of the

contaminant plume

Once the aquifer characteristics are determined and the leading edge of the plume is

identified, additional groundwaler recovery wells, which are lueated along the

leading edge of foe plume screened to the confining clay layer of the Memphis Sand

Aquifer, will be installed as appropriate to contain the plume

The groundwater and the associated contamination nd]l be captured by the recovery wells (see

Figure 2). The spacing and pumping rate of the walls will he such that the contamination

should not move beyond foe line of walls. Once the recovery wells are operating, the system

will be checked frequently and any neeessa_, adjustments made (including the installation of

additional recovery wells if"needed} to verify that the plume is contained.

DDMT will obtain a discharge permit to allow the groundwater pumped from the wells to be

discharged into the T.E, Maxson Waslewater Treatment Plant POTW. The discharge permit

wid set max;mum levels for groundwater constituent concentrations If the extracted

groundwater exceeds these limits, the treatment contained in Alternative 3 will be used. The

cost of Alternatlue 8, without the use ofa eonllngency treatment remedy, assumes foat tile

groundwater will meet the City's permit fehits and that no treatment will be needed

mwnsTleo_ a_ 13
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Cost Estimates

Cost information is preliminary and is provided for making relative comparisons among
diff_renl air erllarives. Costs are based on infOtlnarion available at the rime the estirnate w_

made and are considered to be order ofmngnitude. These are estimates made without

detailed engineering data. EStimates nf this type are generally expected to he accurate within

plus 50 percem and minus 30 percent. These costs do not represent government estimates for
procuremenL

Cost information will be evaluated forlher during design and implementatloa of the iRA.

Costs pre_eat ed for Alternatives 2 through 7 are taken from Ihe Focused Feasibili_ Study:

Dunn Field by Engineering Science. These costs are based on prdimlnary assumptions that
will be vedfied during RI and IRA design activities. Present worth calculations in Ihe

Engineering Sclenee report were revised to use a 30-year period of operatlon and a 2,8
percent discount rate¸

Implementation Time

The implementation time for each of the alternatives is approximately the same. Scheduled

activities include three phases-preconstruetion, coast_ctlon, and operations The activities
within each phase and the approximate duration are as follows:

Approximate
Phase Duration

PrecnrLstruetaon 8 to 12 months

Co_tnanaon 3 to 6 months

Construction Treatment g to 12 months

System (if required)

Operations Indefinite

Acliviges

Respond to public comments on the proposed plan

Select the IRA remedy

Prepare a Record of Decision

Permit application

Obtain property access

Perform P-.I to locale the westeh3 extent of the pltlme

Peri'o rm a pump text to determine aquifer
char aeteristfos

Complete the Remedial Design for the IRA

Constraelion Contractor Procurement

Install groundwater recovery wells and discharge
piping

Construct groundwater pretrealment system, if

required, to meet discharge permit lirmts

T_e system of recovery wells will be operated unlil the
risk associated wath the contaminants is reduced to

acceptable levels or unid the final remedy is in place
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Evaluation ofthe Alternatives

This section evaluates the alternatives for the trine criteria set forth by the EPA, The crltefia

are as follows:

Overall Protection of Human Health and Environment-Assesses degree to

which alternative climinat e_, reduces, or controls health and environmental

threats through treatment, engineering methods, or institutional controls

Compliance with Applicable or Relevant and Appropriate Requirements

(ARARs)-Assesses compliance vAth federal and state requirements

Long-Term EiTectiveness-Degrec to which a remedy can maintain protection of

health and environment once cleanup goals have been met.

Reduction o f Toxlalty, Mobility. or Volume Through Treatment-Refers to

expected performance of the treatment technologies to lessen harmfiil nature.

movement, or amount of contaminants.

Shnrt-Term Effectiveness Length ofthne for remedy to achieve protection and

potential effects of construction and implementation oPa remedy.

Imphim ent abiIity-R e Pers to the technical feasibility and administrative ease of a

remedy.

Cost-Weighing the benefits of a remedy against the cost of implementation

State Acceptance-Conslderation of the State's opinion oPtbe preferred
alternative

Community Accept ancc_Consideratlon of public cortmaents on the preferred

alternative and the proposed plan¸

Analysis

Overall Protection of Human Health and Environment. The preferred interim action

would contain the contarrdnation plume and prevent it from migrating while removing a

portion ofthn comarn_nated groundwater. Because the plume is believed to have migrated

offsit e, the preferred alternative must have extraction wells located o ffslte. All of the wells in

Alternatives 2, 4, 5, 6, and 7 are located onsite and would no_ sufficiently contain the plume.
This lack of cent alnment would lead to further environmental effect s and would be a continual

threat to human health Alternative 1 offers no protective measures for human health and the
environment.
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Alternatives 3 and $ offer adequate degrees of protection by reducing and controlling the risks

through removal and containment Alternatives l, 2, 4, d, 6. and 7 are not options for this site
because they do not adequately reduce the risks associated with the contaminated

groundwater.

Compliance with ARARs. Under the preferred alternative, groundwater will be discharged
to the POTW. Discharge to the POTW will be subject to both the substantive and

administrative requirements ofthn national pretreatment grogram and nil applicable state and

local prelreatment r eguhitions. Discharge to the POTW will only continue as long as the

POTW is in compliance with EPA's off'ire policy. Should treatment be required, Alt ematlve

3 will be implemented as a conringen;y to provide groundwater treatment

Alternative 3 uses an air stripper for the removal of VOCs from the extracted groundwater

Air stripping is a viable treatment process for removal of VOCs from water and will be used if
treatment for VOCs is required.

Long-Term Effectiveness and Performance. Alternatives 3 and 8 should be effective in

reducing long term contaminated groundwater levels and associated health risks. Because of

residual contamination, the size of tile aquifer, and inherit ccmplenities, it may not be possible

to completely remediate the aquifer to its original condition using technology currently

available Addhiona_ actions will be necessary to provide long-term definitive protection for
OU-I

Reduction of Toxicity, Mobility, or Volume of the Contaminants through Treatment.

The toxicity and volume of the contaminated groundwater would be reduced by the

groundwater extraction in Alternatives 3 and 8. Mobility of the contamination plume would

be restricted by the physical forces of the groundwater extraction. This hydraulic barrier

should prevent lateral and vertical movement of the cont amJnated groundwater, thus reducing
the threat to the Memphis Sand Aquifer•

Short-Term Effectiveness. Groundwater removal should contain the groundwater

contamination plume fairly rapidly and help reduce further lateral contamination migration

Implementing the preferred alternative would result in a reduction of the potential effects to
nearby residents from contanrinants at Dunn Field•

lmplementablity. The groundwater recovery systems xx_ll be relatively sin]pie to implement
The tealmohigy and processes have been reliably demonstrated Equipment and materials are

readily available. However. as previously stated, Ihe Fluvial Aqnifur and the contaminated
groundwater plume wit[ have tn be fiJrther characterized•

Cost. The cost analysis in Alternative 3 was conducted by Engineering Science and included

the cost of well installation and operation and maintenance cost ofthn air stripper.

The cost of Ahernarive 8 is based o. the installation of eight recovery wells This cost

esttmate assumes a quarterly samphng plan to ensure that the system is operating elficiently

and that no prior trealment before discharge wg[ be required, However, because of the
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uncertainties associated with groundwater recovery, eddidonni wells may be required that
would affect the estimated cost. Additionally, the cost nf Alternative 8 does not include
pretrcatment Costs

State Aceeptance_ DDMT has been actively worldng with TDEC throughout the cleanup

process. TDEC supports tFfis approach. However, information obtained during the RI may

suggest other alternatives that would involve the concurrence of the state.

Community Acceptance. The community will have an opportunity to comment on this

alternative, and these comments will affect the proposed plan nf aclion.

Selection of the Preferred Alternative

Of the eight alternatives reviewed, only two were considered viable options. Because "no

action" does not address or rectify the problem and Alternatives 2, d, 5, 6, and 7 do not

coat aln t he coat amination plume, they are not considered appropriate The preferred

alternative is Altemagve 8_ which is a hybdd o f Alternatlve 3. However, Alternative 8 puts

more emphasis on plume containment and does no1" assume that pretreatment before discharge

will be required. The placement of grouedwater recovery wells in Alternative g will bE more

effective in protecting the Memphis Sand Aquifer from contaminants in the shallow aquifer at
OU-1.

If the remedy process yields information indicating that treatment before discharge is required,

the treatment option contained in Altemedve 3 will be used. The preferred alternative for the

IRA of the contaminated groundwater below Duma Field is Alternative 8--_a/offsit e extraction

and POTW dlsposal.

On the basis of current information, this alternative appears to offer the most reasonable

approach for the protection of the dnnking water supply and containment of the plume.

Currently, groundwater recovery is the only appropriate alternative to contain the plume

This alternative represenls interim action and is intended only to stabilize the site and to

prevent further degradation, However. with the additional information that will he collected

during the ILl ether alternatives may become availabhi. No conditions are currently foreseen

where the interim actior_ will be inconsistent with. or preclude implementation of, the final
remedy.

Observational Approach

The approach used to design and implement the preferred alternative will consist of the
following:

Establishing the conditions that are believed to erJst based on available information.

Design will be based on expected conditions.
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Establish. in advance, conditions that are reasonable deviations from the probable
¢ondltions.

Implement the base design and monitor conditlans.

Implement contingent designs as warranted by monitoring¸

Tiffs approach is referred to as tie oheerValional method. The approach recognizes and

manages uncertainties inherent in groundwater remediation. Table 3 _lustrates the planned

approach for managing uncertainties on this project

The observational method will be used during design and implementation and is not part of the

selection proeass for the interim remedial aetinn alternative, If changes to the selected remedy

are required based on information obtained through the observational approach, then the

public will be made aware of tiese changes either through a fact sheet, explanation of

significant differences, or ROD Amendment.

Community Participation

Alternative g is the preferred alternative I.{owcvcr, changes to the preferred alternative, or a

change from the preferred alternative to another alternative, may be made if public comments

or additinnal data indicate that such a change would result in a more appropriate sointinn.

The public is encouraged to actively participate in the selection process of tiis proposed plan

and any other actions that may or will be conducted at DDMT

Send written ¢olnment $ before tie close of the comment peded or address questions to:

Ms. Christine Ka_maa

Defense Distrtbutio. Depot Mempiffs

Environmental Protection and Safety Office, DDMT-DE

2163 Airways Bird

Memphis, "IN 38114-5210

Comment Hotlina (901) 7754569

Fax: (gol) 775-4372

ATTENTION!

Public Coir.nent Period

Date: Deeemher 12, 1994, to January 17, 1995

Purpose: In comment on the DDMT

Groundwater Action Plan
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Table 3

Observational Method for Dunn Field Groundwater Remediation

Probable

Condition*

8 recovery wells
needed

Pump at 75 gpm

Groundwater meets

Plume extends 6G0

feet west of Dunn

field

Reasonable Parameters to

Deviation* Observe

12 recovery wells Capture zone entent
needed Observe water levels

wells

Pump at 125 gpm Capture zone extent

Observe water levels

in monitoring wells•

Limits not met Permd parameters

Plume extends 1,200 Data fromRI

feet west of Dunn monitoring wells
Finid

*Will be u dated as additional information becomes avdilabie

Continenc Plan
Install additional

wells

Pump aI increased

rate: pro,Ade

adequate sewer

Provld¢ groundwater
treatment

Uo_ate recovery

wells at western

extent of lume

_agT_O6d_ 20
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Tho public's comments will be reviewed by the EPA, TDEC, and DDMT and incorporated

into the R_cord of Decision {ROD)¸ Additionally, DDMT selected a Restoration Advisory

Board (KAB), COnSisting of represeatatives from the Memphis area community and from the

state and fed¢_l gowrnme, at, to discuss the ongoing restoration actlv_fi_s al DDMT. The

RAB meets monthly and encourages pub]ic participation,

m_R87_6 _¢_ 21
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Glossary of Terms

Air Slripping-The tra-nsfer of gas (volatiles) from liquid to air by the agi at on of he air-
water [nterfaca_.

Applicable or Relevant and Appropriate Requirements (ARAI_}-Any federal or state

regulation or law (such as the Clean Water Act) that is and can be federally and state
enforceable.

Aquifer-A saturated permeable geologic unit that can transmit significant quantitie_ of water
under _ormal hydraulic gradients¸

Comprehensive Environmental Response, Compen_atian, and Liability Act

(CERCLA)-Superfund law that provides for identification and cleanup of b_'_dous

materials released over the land and into the air, waterways, and groundw_er.

Feasibility Study (FS_A study that evaluates aleanup alternatives for a site based on •

information gathered during a concurrently c_ndueted remedial investigation of the site.

_leavy Metals Metallic elements with high atomic weights, such as antimony, arserde,

barium, cadmium, chromium, copper, lead, mercury, nickel_ selenium, or _dne. They can

damage living things al low concentrations and tend to accumulate in the food web.

Hydrocarbons_hemlcal compounds that consist entirely Of carbon and hydrogenl

Interim Remedial Actlon-The actual construction or implementation phase of a site cleanup
Follows remedial design and is also known as Remedial Action¸ ¸

Maximum Contaminant Levels 0VlCLs)-The maximum pernusslble level (eoneent ration) of

a cotttanmnan_ in water that is dalivered to any tase[ ofa pxtblie water system.

Observational NI e t h ad-Tradltlo nally applied in gent echnleal engineering, the observational
method incorporates several key elements applicable In hazardous waste site remedialion

inaluding: (1) remedial design based on most probable site conditions; (2) identification of

reasonable deviations from those conditions; (3) identification of parameters to observe so as

to detect deviations during remediatloni and (4) preparation of o0atlngency plans for each
potential devialion.

Operable Unit-Discrete parts or'an entire response action.

Pe_ ticides-ChemJcals used to dest_y insects or pests.

Physio Chemical I'rocess-The use of physical and chemical means for treating a specific
media (most _ommonly water).
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POTW-PubIic[y Owned Treatment Works, the City's Wastewater Treat ment Plant.

Plume-A visible or measurable discharge of a contaminant from a given point of origin.

Present Worth-Value of project reduced to today's cost for equal comparison. Present

worth computations use a 30-year planning period with a 2.8 percent discount rate (real
interest rate).

Proposed P/an-One of several decision documents involved in Superfund's remedial process
The document provides a brief sumn_ary of all the alternatives studied in a site's RI/FS and

highlights key factors dial led to the identification nfthe preferred alternative for a site

Record of Decision (ROD)_One of several public deeislon documents involved in

SuperFund's remedial process This document certifies that the remedy complies with

CERCLA, outline3 the technical goals of file remedy, provides background information on the

site, _urnmadzes the analysis of alternatives, and explains the rationale for he remedy
se ected.

Repository A faalIity where official Superfend documents are kept for public reference.

Remedial lnvestigallon (RI)-An investigation that assess the extent and nature of the

contamination and the potential risks associated with the contamination, Typically, an RI is
conducted concurrently with a feasibility study.

Resloration Advisory Board (RAB_A board of Memphis area community members, federal

employees, and slate employees selected by DDMT's technical advisory board to represent
tbe public and commurlity interests and concerns,

Slurry Wnll Barriers used to eontain the flow of contamthated groundwater.

Ultraviolet (UV)/Oxldation-Tbe use nf ultraviolet light to supply the energy needed to
remove hydrogen or elect ron_.

Volatile Organic Compound5 (VOCs_Pot entlally toxic volatile chemicals used as solvents,
degreaaers paint thinners, and fuels
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