
1 _ 0 File: 541.460.000n
C.H.

THE MEMPHIS DEPOT
TENNESSEE

ADMINISTRATIVE RECORD

COVER SHEET

AR File Number _IS-_



615 1 _. 5q,_o, cc_,_
C.H. _3

MainInstallation /_/ ___/

Recordof Decis 

/-

Memphis Depot Caretaker

February 2001 -- Rev. 2

CH2MHILL U.S. Army Engineering
and Support Center, Huntsville

U.S. ArmyEngineeringandSupportCenter,Huntsville
ContractNo. DACA87-94-D-0009
DeliveryOrderNo. 11



615 2.

Contents

Section Page

1.0 Declaration ......................................................................................................................... 1-1

1.1 Site Name and Location ....................................................................................... 1-1

1.2 Statement of Basis and Purpose ........................................................................ 1-1

1.3

1.4

1.5

1.6

1.7

Assessment of the Site .......................................................................................... 1-1

Description of the Selected Remedy ................................................................. 1-1

Statutory Determinations ................................................................................... 1-2
ROD Data Certification Checklist ....................................................................... 1-3

Authorizing Signatures ....................................................................................... 1-4

2.0

Frontmatter

Decision Summary ............................................................................................................ 2-1

2.1 Site Name, Locahon, and Description .............................................................. 2-1

2.2 Site History and Enforcement Activities ........................................................... 2-1

2.3 Conununity Participation .................................................................................... 2-3

2.4 Scope and Role of Response Action ................................................................... 2-3

2.4.1 Past Response Actions at the MI .......................................................... 2-4

2.4.2 Planned Response Actions at the MI .................................................... 2-5
2.5 Site Characteristics ............................................................................................... 2-6

2.5.1 Overview of Site ..................................................................................... 2-6

2.5 2 Groundwater Conceptual Model ......................................................... 2-7

2.5.3 RI Summary ............................................................................................. 2-8

2.5.4 Constituent Fate and Transport .......................................................... 2-12

2.6 Current and Potential Future Land and Groundwater Uses ........................ 2-15

2.6.1 Land Use ............................................................................................... 2-15

2 6 2 Groundwater Use .................................................................................. 2-16

2.7 Summary of Site Risks ........................................................................................ 2-16

2.7.1 Summary of Human Health Risk Assessment (HHRA) .................. 2-17

2.7.2 Summary of Ecological Risk Assessment ........................................... 2-24

2.8 Remedial Action Objectives ............................................................................. 2-24

2.9 Description of Alternatives ............................................................................... 2-25

2.9.1 Description of Remedy Components .................................................. 2-25

2.9.2 Common Elements and Dlstingnishing Features ............................. 2-32

2.9.3 Expected Outcomes of Each Alternative ........................................... 2-32

2.10 Summary of Comparative Analysis of Alternatives ...................................... 2-33
Evaluation Criteria ....2.10.1 ........................................................................... 2-33

2.10.2 Surface Soil .................................................................. ......_C'_'X_..2-34

2.10.3 Groundwater ............................................ __ ::4_\..x._\N2_37/.\v_ \\\\\

2.11 Selected Remedy .................. ...................... _ - ."-(N\--x_._-40

2.11 4 Expected Outcomes of the Selec

Rev2 _ I



615 3
MEMPHIS DEPOT MAIN INSTALLATION-RECORD OF DECISION 2/19/01

Section

2.12

o

°

2.13

Page

Statutory Determinations .............................................................................. 2-48
2.12.1 Protechon of Human Health and the Environment ........................ 2-48

2.12.2 Comphance with ARARs ................................................................. 2-49
2.12.3 Cost-Effectiveness ............................................................................... 2-51

2.12.4 Utilization of Permanent Solutions and Alternative Treatment

Technologies to the Maximum Extent Possible ............................... 2-51

2.12.5 Preference for Treatment as a Principal Element .............................. 2-51

2.12.6 Five-Year Review Requirements ......................................................... 2-52

Documentation of Significant Changes ........................................................... 2-52

Responsiveness Summary ............................................................................................... 3-1

3.1 Stakeholder Issues and Lead Agency Responses ............................................ 3-1

3.2 Remedy Selection Rational ................................................................................ 3-19

3.2 Technical and Legal Issues ................................................................................ 3-19

References ........................................................................................................................... 4-1

Tables

2-1 Functional Unit Titles and Descriptions
2-2 List of MI Sites from the FFA

2-3 Number of Soil, Sediment and Surface Water Samples Collected m FUs I through 6

during CH2M HILL RI/FS Sampling Events

2-4 Analytes Investigated in FU7 (Groundwater)

2-5 Concentration, Range, and Frequency of Detection of COCs

2-6 Exposure Point Concentrations for Surface Soil and Groundwater

2-7 Potential Receptors

2-8 Carcinogemc Toxicity Factors

2-9 EPA Weight-of-Evidence Classification System for Carcinogemcity

2-10 Noncarcinogenic Toxicity Factors

2-11 Risk Characterization Summary: Carcinogenic Risk and Noncarcinogeruc Hazards

2-12 Sources of Uncertainty and their Contribution to Conservatism in Risk Assessment

2-13 Cost Estimate Summary: Surface Soft Selected Remedy, Excavation and Off-site

Disposal Industrial Planned Use

2-14 Cost Estmaate Summary: Groundwater Selected Remedy, Enhanced Bioremediation

Figures

2-1 Memphis Depot Location
2-2 Functional Units at Main Installation

2-3a Past Response Actions at the Main Installation
2-3b Main Installation Areas Available for Unrestricted Use

2-4 Potentiometric Surface Map of the Fluvial Aquifer

2-5 Water Table Elevataons in Fluvial Deposits

2-6 Conceptual Model of Contaminant Transport

Frontmatter Rev 2 it



615 4
MEMPHIS DEPOT MAIN INSTALLA_ON-RECORD OF DECISION 2/19/01

Figures

2-7 Distribution of Surface Soil Lead Across the Main Installation

2-8 PCE Concentrations in Groundwater March 2000

2-9 TCE Concentrations in Groundwater March 2000

2-10 PCE Concentrations in Groundwater February 1996
2-11 PCE Concentrations in Groundwater October/November 1998

2-12 TCE Concentrations in Groundwater February 1996
2-13 TCE Concentrations in Groundwater October/November 1998

2-14 FU4: Candidate Area for Surface Soil Remedial Actions

2-15 Injection of Chemicals/Nutrients to Enhance Bioremediation

2-16 Potential Injection Zone for Enhanced Bioremediation

2-17 Air Sparging of Groundwater

2-18 Potenhal Air Sparge Zones

2-19 Groundwater Extraction and Discharge to POTW
2-20 Potential Extraction Well Locations

2-21 Conceptual Site Model for Potential Human and Ecological Exposures: Funchonal
Units 1-6

Frontraatter Re/ 2 liB



6i5 5

Acronymsand Abbreviations

AEHA

AFCEE

ARAR

AST

ATSDR

BMP

BRA

BRAC

BCT

CERCLA

CFR

COC

COPC

CSF

CSM

CVOC

CWA

CWM

cy 3
DDD

DDE

DDT

DLA

DNAPL

DoD

DOI

DQE

DRC

DRMO

ELCR

EPA

EPC

ERA

ESD

FDA

FFA

FS

FOD

ft

ft2

FU

Army Environmental Hygiene Agency
Air Force Center for Environmental Excellence

Applicable or relevant and appropriate requirement

Aboveground storage tank

Agency for Toxic Substances and Disease Registry
Best management practice
Baseline Risk Assessment

Base Realignment and Closure

BRAC Cleanup Team

Comprehensive Environmental Response, Compensation, and

Liabihty Act

Code of Federal Regulations
Chen'ucal of concern

Chemical of potential concern

Cancer slope factor

Conceptual site model

Chlorinated volatile organic compound
Clean Water Act

Chemical Warfare Materiel

Cubic yards

Dichlorodiphenyldichloroethane

1,1,1-Dichloro-2,2-bis(4-chlorophenyl)ethylene

Dichlorodiphenyltrichloroethane

Defense Logistics Agency

Dense non-aqueous phase liquid

U.S. Department of Defense

U.S. Department of the Interior

Data quality evaluation

Depot Redevelopment Corporation

Defense Reutilization and Marketing Office
Excess lifetime cancer risk

U.S. Environmental Protection Agency
Exposure point concentration

Ecological risk assessment

Explanation of Significant Differences

Food and Drug Administration

Federal Facilities Agreement

Feasibility Study

Frequency of detection
Feet

Square feet
Functional Unit

Frontn_tter Re_ 2 N



615 6
MEMPH]$ DEPOT MAIN INSTALLATrON-RECORD OF DECJSION 2/19/01

HHRA

HI

HQ
hr

IA

ID

IRA

IRP

LDR

LUCAP

LUCIP

m 3

MCL

MCLG

MI

#g/L

mg/kg
MNA

MOA

MSCHD

msl

NA

NAPL

NCP

NOAA

NPDES

NPS

O&M

OSHA

OU

PAH

PCB

PCA

PCE

PCP

POTW

ppm
PIKE

PW

RA

RAB

RAO

RBC

RCRA

RD

RiD

RFI

Human Health Risk Assessment

Hazard index

Hazard quotient
hour

Installation Assessment

Identification number

Interim remedial action

Installation Restoration Program

Land disposal restriction
Land Use Control Assurance Plan

Land Use Control Implementation Plan

Cubic meters

Maximum contaminant level

Maximum contaminant level goal
Main Installation

Micrograms per liter

Milligrams per kilogram
Monitored natural attenuation

Memorandum of Agreement

Memphis-Shelby County Health Department
Mean sea level

Natural attenuation

Non-aqueous phase liquid

National Oil and Hazardous Substances Pollution Contingency Plan

National Oceanic and Atmospheric Administration

National Pollutant Discharge Elimination System
National Park Service

Operatmn and maintenance

Occupational Safety and Health Administration

Operable umt

Polynuclear aromatic hydrocarbon

Polychlorinated biphenyl

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Pentachlorophenol

Publicly owned treatment works

Parts per million

Preliminary risk evaluation
Present worth

Remedial action

Restoration Advisory Board

Remedial achon objective
Risk-based concentration

Resource Conservation and Recovery Act

Remedial design
Reference dose

RCRA Facility Investigation

FmnVnatter Rev 2 v



615 ?
MEMPHIS DEPOT MAIN INSTALLATION-RECORD OF DECISION 2/19/01

RGO

RI/FS

ROD

SARA

SDWA

SWDA

SWMU

TCDD

TCDF

TCE

TCL/TAL

TCLP

TDEC

TEC

TMV

UCL

UIC

VOC

yr

Remedial goal option

Remedial investigation/feasibility study
Record of Decision

Superfund Amendments and Reauthorization Act

Safe Drinking Water Act

Solid Waste Disposal Act

Solid waste management unit

Tetrachlorodlbenzo-p-dioxin
Tetrachlorodibenzoflaran

Trichloroethene

Target compound list/target analyte list

Toxicity characteristic leaching procedure

Tennessee Department of Environment and Conservation

Topographic Engineering Center

Toxicity, mobility, or volume

Upper confidence level

Underground injection control

Volatile organic compound
Year

Fro_tm_ler Rev 2 vl



615 8



615 9

1.0 Declaration

1.1 Site Name and Location

Mempins Depot
Main Installatton, Functional Units (FUs) 1 through 7

2163 Airways Boulevard

Mempins, Shelby County, Tennessee
U.S. Environmental Protection Agency (EPA) Identification Number (ID): TN4210020570

1.2 Statement of Basis and Purpose

This decision document presents the selected remedy for the Mare Installation (MI) of the

Memphis Depot, in Memphis, Tennessee. This action was chosen m accordance with the

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

amended by the Superfund Amendments and Reauthorization Act (SARA), and, to the

extent applicable, the National Oil and Hazardous Pollution Contingency Plan (NCP). This

decision is based upon the Admmistrahve Record for the MI, including EPA Policy, Land

Use in the CERCLA Remedy Selection Process (OSWER Directive No. 9355 7-04). This policy

provides for consideration of the likely future land use of the Memphis Depot when

selecting the remedy.

The State of Tennessee Department of Environment and Conservation (TDEC) and EPA

concur with the selected remedy.

1.3 Assessment of the Site

The response action selected in this Record of Decision (ROD) is necessary to protect human
health and welfare, and the environment. The selected action will prevent imminent or sub-

stantial danger from actual or threatened releases from the MI of pollutants, contaminants,
or hazardous substances.

1.4 Description of the Selected Remedy

The selected groundwater and surface soil remedy addresses the remediation of surface soft

and groundwater contamination, which will allow the transfer or lease of the MI property
for its intended land use (industrial and recreational) The selected surface soil remedy

consists of land use controls for FUs I through 6, coupled with excavation, transport, and

off-site disposal of an estimated 7,200-ft 2 area of surface soil in FU4. The selected

groundwater remedy for FU7 is enhanced bioremedlation, which includes land use controls

and long-term momtoring. The selected remedy apphes to the MI portion of the Mempins

Depot and does not include Dunn Field (Operable Unit 1), located to the north of the MI.
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The remedial investigation (RI) and feasibility study (FS) for Dunn Field are scheduled to be

completed in 2001 and the final ROD in 2002.

The major components of the selected remedy include:

Excavation, transportation, and off-site disposal at a permitted landfill of an estimated

7,200 ft 2 of surface soil containing lead concentrations equal to or greater than 1,536 milli-

grams per kilogram (mg/kg) near the southeast comer of Building 949 in FU4.

Deed restrictions and site controls, wl-uch include the following.

- Prevention of residential land use on the MI (except at the existing Housing Area).

- Daycare restrichon controls.

- Production/consumptive use groundwater controls for the fluvial aquifer and for

drilling into aquifers below the fluvial aquifer on the MI.

- Ehmination of casual access by adjacent off-site residents through maintenance of a

boundary fence surrounding FU2.

Enhanced bioremediation of chlorinated volatile organic compounds (CVOCs) in the

most contaminated part of the groundwater plume.

• Long-term groundwater monitoring to document changes in plume concentrations and

to detect potential plume migration to off-site areas or into deeper aquifers.

• 5-year reviews of the selected alternatives.

The land use controls (deed restrictions and site controls) that are included as part of the

selected remedy provide additional layers of protection above the existing land use and

groundwater controls as established by the: (1) City of Memphis and Shelby County zoning

regulations; (2) Federal Property Management Regulahons; and (3) Ground Water Quality

Control Board for the City of Memphis and Shelby County.

No source materials on the MI are "principal threat wastes" as defined by EPA guidance.

Surface and subsurface softs across the MI are not considered to be principal threats. No

evidence of non-aqueous phase liquids (NAPL) has been discovered on the MI. Although

contaminated groundwater poses a risk, it is not considered a principal threat.

1.5 StatutoryDeterminations
The selected remedy is protective of human health and the environment, comphes with

Federal and State requirements that are applicable or relevant and appropriate to the

remedial action, is cost-effechve, and utilizes permanent solutions and alternative treatment

(or resource recovery) technologies to the maximum extent practicable. The selected remedy

allows the entire MI to be available for the anticipated future land use.

The selected remedy for groundwater contamination at the MI satisfies the statutory

preference for treatment. The selected remedy for surface soil contamination at the MI does

not satisfy the statutory preference for treatment as a principal element of the remedy.

However, the remedy for surface soil was chosen for the following reasons:
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Deed restrictions and site controls can be xmplemented quickly.

Deed restrictions and slte controls provide addEtional layers of protectaveness above

existing land use restrxctions and controls.

• Excavation and off-site disposal provides permanent risk reduchon at the MI through

removal.

• The remedy will allow the property to be used for industrial and recreataonal land use,

and does not preclude future response actions, if warranted.

The remedy is cost-effective at achieving antacipated industrial (and recreational) land
use criteria.

The remedy will result in hazardous substances, pollutants, or contaminants remaining on-
rote above levels that allow for unlimited use and unrestricted exposure; therefore, in

accordance with Section 121(c) of CERCLA and NCP §300.430(f)(5)(iii)(c), a statutory review

win be conducted within 5 years of initaation of remedial action, and every 5 years there-

after, to ensure that the remedy continues to be protective of human health and the

environment.

Hazardous substances above health-based levels will remain in groundwater beneath the

Memphis Depot after implementation of this remedy. Because hazardous substances are to

remain, the Defense Logistics Agency (DLA), TDEC, and EPA recogmze that Natural

Resource Damage Assessment (NRDA) claims, m accordance with CERCLA, may be

appficable. This document does not address restoration or rehabihtatlon of any natural

resource injuries that may have occurred or whether such injunes have occurred. In the

interim, neither DLA nor TDEC waives any rights or defenses each may have under

CERCLA, Sect. 107(a)4(c).

1.6 ROD Data Certification Checklist

The following information is included m the Dectszon Summary section (Section 2) of this
ROD. Additional information can be found m the Administrative Record for the MI.

Current and reasonably anticipated future land use assumptions and current and

potential future beneficml uses of groundwater used in the baseline risk assessment and

ROD (page 2-15).

• Chemicals of concern (COCs) and their respective concentrations (page 2-17).

Baseline risk represented by the COCs (page 2-21).

• Clean-up levels established for COCs and the basis for these levels (page 2-24).

Key factor(s) that led to the selection of the remedy (page 2-40).

Eshmated capital costs, annual operation and maintenance (O&M) costs, total present

worth costs, discount rate, and number of years over which the remedEal cost estxmates

are projected (pages 2-46 to 2-47).
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• Potential land and groundwater use that will be available at the MI as a result of the

selected remedy (page 2-48).

There are no source materials constituting principal threats on the MI; therefore, this topic

will not be addressed.

1.7 Authorizing Signatures

For this document, DLA is the prime signatory while EPA and TDEC concur with the

findings of the ROD.

Captain, SC, USN
Commander

Richard D. Green, Director

Waste Management Division
U.S. Environmental Protection Agency,

Region 4

Date

Date

ynes, Director

uperfund
epartment of Environment

and Conservation

./
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2.0 DecisionSummary

2.1 Site Name, Location, and Description

The Memphis Depot (Depot) is a former nulitary supply facihty that closed in September

1997 under the Base Realignment and Closure (BRAC) Act. The Depot is located in

southeastern Memphis, Tennessee (Figure 2-1), approximately 5 miles east of the Mississippi

River and just northeast of Interstate 240. The Depot includes two components" the MI,
which as the focus of this report, and Dunn Field. Airways Boulevard borders the Depot on

the east and provides primary access to the installation. Dunn Avenue, Ball Road, and Perry
Road serve as the northern, southern, and western boundaries of the MI, respechvely.

For the purposes of completing the RI and FS, while complying with BRAC requirements,
the term "Functional Umt" (FU) was established to identify groups of sites on the MI based

on operational history, expected use, location, and where the human health exposure is

generally uniform. The FUs are a refinement of the "Operable Unit" (OU) designation and

are based on common past and anticipated future use of the land on the MI. The MI is

divided into six FUs. A seventh FU is the groundwater beneath the MI. They are defined in

Table 2-1 and shown graphically on Figure 2-2. This ROD addresses FUs I through 7 at the

MI. At the _ne of closure, the Depot included approximately 118 buildings, 26 miles of

railroad track, and 28 miles of paved streets, the majority of which lie within the MI. The

facility includes approximately 5 5 million square feet (ft 2) of covered storage space and

approximately 6 million ft 2 of open space.

The lead agency for site activities at the Depot is the DLA. The regulatory oversight agencies
are EPA and TDEC. DLA will unplement the selected response actions and will incur all

associated costs. The Depot has an EPA Identificahon Number listed as TN4210020570.

2.2 Site History and Enforcement Activities

Starting in the 1940s, the Depot received, warehoused, and distributed supphes common to

all U.S. unlitary services and some civil agencies. Activities at the MI included storing and

shzpping various materials (e.g, food, clothing, medical supphes) and industrml supphes

(e.g., hazardous materials). Several commonly used hazardous materials were also used for

facdlty maintenance. Hazardous materials which were used or stored at the Depot during

its operational period include: flammables, solvents, petroleum/ofl/lubncants (POL),

paints, pestiades, herbicides, wood treating products, oxidizers, corrosives, and reachves.

Types of past activflies that led to the presence of hazardous materials in the environmental

rnedm at the facility include pesticide applicahon, painting and sandblasting, vehicle

maintenance, and hazardous material handling/storage. Other historical activities in open

and enclosed storage areas included storing transformers with polychlorinated biphenyls

(PCBs), storing and using pesticzdes/herblcldes, and treating wood products with

pentachlorophenol (PCP). These industrml activities (e.g., sandblasting of lead based paints,
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application of pesticides, use of hazardous materials) resulted in the presence of metals,

pesticides, and other less frequently detected chemicals in surface soil, surface water, and

sedLment above background concentrations.

Important dates for the Depot as part of the clean-up process for these chemicals are as
follows:

• From 1989 through 1990, Law Environmental through a contract with the U.S. Army

Engineering and Support Center (USAESCH) conducted an RI at the Depot.

• In January 1990, EPA Region 4 conducted a Resource Conservation and Recovery Act

(RCRA) Facility Assessment (RFA) at the facility through a contract with A.T. Kearney,

Inc. (EPA, 1990).

• On September 28, 1990, the Depot was issued a RCRA Part B permit (No. TN4 210-020-

570) by EPA Region 4 and TDEC. Subsequently, m accordance with Section 120(d)(2) of
CERCLA, Title 42, Section 9620(d)(2) of CERCLA, and Title 42, Section 9620(d) (2) of the

United States Code (USC), EPA prepared a final Hazard Ranking System (HRS) Scoring

Package for the facihty. On the basxs of the final HRS score of 58.06, EPA added the

Depot to the National Priorities List (NPL) by publication in the Federal Reg@ter (FR),

57 FR 47180 No 199, on October 14, 1992.

• On March 6, 1995, a Federal Facilities Agreement (FFA) under CERCLA, Section 120,

and RCRA, Sections 3008(h), and 3004(u) and (v), was reached by EPA, TDEC, and the

Depot. The FFA identified a list of sites for investigation (Table 2-2). The FFA also

outlined the terms by which the investigation and clean-up will be conducted. The

selected remedy addresses all concems related to these sites.

• In July 1995, the Depot was identified for closure under the BRAC process, which

requires environmental restoration at the Depot to comply with requirements for

property transfer under Public Law 101-510 of Title XXIX, Defense Base Closure and

Reahgnment. After the Depot was placed on the BRAC closure hst, the CRy of Memphis

and County of Shelby estabfished the Memphis Depot Redevelopment Agency, now the

Depot Redevelopment Corporation (DRC), to plan and coordinate the reuse of the

Depot. The DRC conducted several pubhc meetings during the preparation of its

Memphis Depot Redevelopment Plan to obtain community feedback on future land use

plans. The Memphzs Depot Redevelopment Plan was approved in 1997.

• From 1995 through 2000, the Depot conducted an RI/FS under EPA, TDEC, and DLA

oversight. The RI work plans were prepared m 1995 (and amended m 1998) and the RI

report was fmahzed in January 2000. Separate FS reports were prepared for the sods and

groundwater on the MI. Both FS reports were fmalized m July 2000. The Proposed Plan

for the MI was finalized in August 2000.

In addition, a number of interim remedial actions (IRAs) were conducted at the MI. These

IRAs are detailed m Section 2.4.1 of this ROD.
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2.3 Community Participation

The Depot has performed pubhc participation activ:hes throughout the CERCLA site clean-

up process. This includes monthly Restorahon Advisory Board (RAB) meetings since 1994,

numerous Commm:ity Involvement Sessions and public meetings, production of a bi-

monthly newsletter, and the establishment of informahon repositories and a Depot

Community Outreach Room. The importance of Environmental Justice issues has been

addressed through the Depot's community outreach programs, which consider the needs,

interests, and concerns of those most darectly impacted by the site clean-up activ:ties. One of

the more frequently raised Environmental Justice assues relates to anecdotal evidence from

former Depot workers that past exposure, assoc:ated with their job duties, to hazardous

substances, pollutants, or contaminants has resulted in occupahon-related health problems.

This issue is a common topic m meetings with community members, but it is not within the

scope of the Superfund program to address, except to remedlate any release to the extent

that future site workers do not experience an undue risk related to past releases of these

chemicals.

As part of the public participation activities, the Depot placed the final MI RI report m the

Depot's four Informahon Repositories in January 2000 and announced the report's

availability at the February 2000, March 2000, and April 2000 RAB meetings. The findings

from the RI, including the baseline nsk assessment (BRA), were presented to the public

during the June and July 2000 RAB meetings.

Pursuant to CERCLA Sections 113(k)(2)(B)(i-v) and 117, the RI/FS reports and the Proposed

Plan for the MI were released to the public for comment. The Depot released the RI report in

January 2000 and released the Soils and Groundwater FS reports and the Proposed Plan m

August 2000. These documents can be found at the following information repositories:

• Memphis Depot Community Outreach Room

• Memphis/Shelby County Health Department

• Cherokee Branch, Memphis/Shelby County Public Library System

• Hillview Village Ne:ghborhood Network Systems

The notice of the availability of these documents was published in the Commercial Appeal,

Trz-State Defender, and Silver Star News. A public comment period was held from August 14,

2000, to October 13, 2000. In ad&tion, a public meeting was held on August 24, 2000, to

explain the Proposed Plan and all the alternatives presented in the FSs At this meeting,

representatives from DLA accepted oral and written comments about issues at the MI and

the remedial alternatives under consideration. The response to the comments received

during this period is included in the Respousxveness Summary, in Section 3.1 of this ROD.

2.4 Scope and Role of Response Action

The overall strategy for remediatlon of the Depot is to select and unplement the most

effective response action to address soil and groundwater contamination that will protect

public health and the environment while allowing for transfer or lease of the property for its
intended land use.
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As with many NPL sates, the problems at the Depot are complex As a result, the Depot was

divided into two components'

• Dunn Field (Operable Umt 1)

• MI (FUs I through 7)

A ROD for an IRA of the groundwater at Dunn Field was completed in January 1996 and

was signed m April 1996. The Drum Field mterun ROD presents the selected IRA for

hydraulic control of the contarrunant plume in groundwater beneath Dunn Field via

groundwater extraction and discharge to the publicly owned treatment works (POTW) or

murucipal sanitary sewer. Contaminants identified as those of potential concern include

VOCs, such as solvents used for cleaning mechanical parts, and metals. The IRA is not

intended as a permanent solution; however, it is mtended to be compatible with the final

remedy.

The final design for this IRA was completed in August 1997, and included the installation of

seven groundwater extraction wells, one pre-cast concrete building, an underground

conveyance system, flow measurement and control systems, and associated civd, electrical,

and instrumentation/controls work. Construction began in January 1998 and was complete

in October 1998. The interim groundwater extraction system began operation in November

1998 and continues to operate as of the date of this report. The groundwater extraction

system was expanded to include four additional groundwater extraction wells to the south

of the original seven wells. The expansion of the groundwater extraction system is

scheduled to be operational in early 2001.

As noted previously, the RI and FS for Dunn Field are currently underway and are

scheduled to be completed m 2001 and the final ROD in 2002.

This ROD addresses the soft contamination within the MI and groundwater contamination

located only under the MI. Exposure to surface soil poses a current and potential risk to

human health of residential users m FUs i through 6 and mdustrial users in FU4. Ingestion

of groundwater (FU7) poses a current and potential risk to human health.

2.4.1 Past ResponseActions at the MI
Interim actions have been taken to remove soils containing pesticades, PCBs and PCP

surrounding the MI Housing Area, cafeteria (Buildmg 274), and PCP dip vat area (Building

737), respectively (Figure 2-3a). The removal of surface soils containing elevated metals and

polynuclear aromatic hydrocarbons (PAHs) near the southwest comer of the MI (FU3) was

completed m August 2000. Interim actions that have been performed at the MI are detailed
below.

Approxunately 602 cy 3of surface and subsurface soft was removed from the PCP dip vat

area in FU4 (Building 737) because of elevated levels of PCP (completed in 1985).

Approximately 5,000 tons or 3,700 cy 3of surface soil in the Housmg Area of FU6 was

removed because of the presence of dleldrm (began in June 1998; completed in October

1998). The soft was disposed at a RCRA-permitted Subtitle D landfill. The Housing Area

is an exception to the overall mdustrial land use for MI and is acceptable for residential
reuse.
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Approximately 530 tons or 400 cy 3of surface soil surrounding the cafeteria (Building

274) in FU6 was removed because of elevated levels of PCBs (began in October 1998;

completed m November 1998). The soil was disposed at a RCRA-perm_tted Subtitle D
landfill.

Approximately 980 cy 3 of surface and subsurface soil from near Butldmgs 1084, 1085,

1087, 1088, 1089 and 1090 was removed because of elevated levels of metals and PAHs

(began m May 2000; completed in August 2000). The soil was disposed at a RCRA-

permitted Subbtle D landfill.

2.4.2 Planned Response Actions at the MI

To achieve acceptable residual risk levels and allow for the planned industrial and
recreabonal land use for the MI, the remedial actions listed below are planned for the MI:

• Restrict (1) future residential land use (except for the existing Housing Area in FU6) in

FUs I through 6, (2) day care operations m FUs 1 through 6, and (3) casual access to FU2

from adjacent off-site residents through land use controls. It should be noted that FU6
consists of BRAC Parcels 1, 2, 4, and 5. In 1998, surface soft in the Housing Area of FU6,

BRAC Parcel 2, was removed because of the presence of dieldrin (see Section 2.4.1). The

Housing Area is the only area of the MI that may be used for future residential

purposes, according to the DRC's Memphzs Depot Redevelopment Plan. As such, it has been
restored to meet the risk criteria for both industrial and residential use. Results of soil

samples collected in the open land area around Btulding 144 and the north and south

paved parking lots within BRAC Parcel I also indicated levels that are not inconsistent
with unrestricted use. Parcel i was used in the past for administrabve and employee

parking purposes and does not contain any long-term operational areas. A hazardous

substance release occurred as a result of pesticide application during routine grounds

maintenance, but not at concentrations that require remedial action. Figure 2-3b depicts

the areas of FU6 (Parcels I and 2) available for unrestricted reuse. The remainder of FU6

is safe for industrial use but not suitable for future residenbal use Land use controls will

be placed on these areas to prevent future residential use and day care operabons.

• Attain soil concentrations of lead acceptable for industrial land use for FU4 (see Section

2.13 for Documentation of Significant Changes).

• Prevent future groundwater use on the MI while concentrations of the chermcals of

concern (COCs) are above maximum contaminant levels (MCLs).

• Reduce concentrations of COCs in groundwater rmgrating away from the MI to MCLs.

• Conduct 5-year reviews of the remedial action according to Section 121(c) of CERCLA

and NCP §300.430(f)(5)(iii)(C) if there are any hazardous substances, pollutants, or

contaminants remaining at the site above levels that would allow for unlimited use and

unrestricted exposure. The review will be conducted no less often than each 5 years after
the initiation of such remedial action to assure that human health and the environment

are being protected by the remedial action being implemented.
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2.5 Site Characteristics

2.5.1 Overview of Site

The Depot covers 642 acres of land. The MI comprises 574 acres of the Depot. Dunn Field, to

the north of the MI, comprises the balance of the acreage. FU and parcel boundaries within

the MI are presented on Figure 2-2.

Geology

The principal geologic units beneath the Depot are (from oldest to youngest): Paleocene Old
Breastworks Formation and Fort Pillow Sand, Eocene Flour Island Formation, Memphis

Sand, and Clalborne Group-the Cockfield and Cook Mountain Formations; the Jackson

Formation; the Pliocene/Pleistocene fluvial deposits, and the Pleistocene loess deposits.

Monitoring wells drilled for the RI at the MI penetrate all formations down to and including

the top of the Memphis Sand. The lithology of these units is described m the RI.

A clay-rich unit typically occurs near the base of the fluvial deposits beneath most of the MI.

This upper clay of the Jackson Formation/Upper Claaborne Group does not appear to be

present at the base of the fluvial deposits m the northwestern part of MI and m the

southwestern part of Dunn Field. Hydrogeologic cross-sections based on boring logs are

presented in the RI and Groundwater FS. The RI concluded that clay-rich units (clay or

clayey sand) occur in the Jackson Formation/Upper Claaborne Group at variable elevations,

and also are highly variable in thickness.

Hydrology

There are only two surface water bodies on the Depot: Lake Danielson and the Golf Course

Pond (Figure 2-2). No perennial streams, flood-prone areas, or wetlands occur within the

Depot. The lake and pond are fed by drainage ditches conveying stormwater runoff. There

is no groundwater inflow to these water bodies because both are too shallow to intercept the
local water table.

The uppermost aquifer beneath the Depot appears to occur under water-table conditions in

the fluvial deposits at an average depth of 87 feet below ground surface (CH2M HILL, July

2000a). Water levels m wells mdxcate the fluvial aquifer in the fluvial deposits ranges from

approximately 5 to 25 feet (ft) in thickness.

Underlying the fluvial aqmfer is a confined sand aquifer within the Jackson Formation/

Upper Clalborne Group (Cockfleld and Cook Mountain Formations). In some places,

ancient erosion or variations in thickness during deposition have removed or thinned the

clay units in the Jackson Formation/Upper Claiborne Group deposits. In these areas, the

sand within the Cockfield and Cook Mountain Formations is intermittently In hydrauhc

connection with the overlying fluvial deposits, and there _s strong potential for downward

movement of groundwater.

Beneath the confined sand aquifer in the Jackson Formation/Upper Claiborne Group is the

Memphis Sand aquifer. Regional hydrogeologic reports state that a thick clay unit typically

occurs between the confined sand aquifer in the Jackson Formation/Upper Clalborne Group

and the Memphis Sand aquifer. The Memphis Sand is the source of water supply for the
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City of Memphis. Due to extensive pumpage from the Memphis Sand for water supply,

there are strong downward gradients from the shallow aquifers to the Memphis Sand

beneath most of Memphis and Shelby County (Graham and Parks, 1986).

2.5.2 Groundwater Conceptual Model

A groundwater conceptual model was created for the RI and re-analyzed for the

groundwater FS. Both models and findmgs are discussed below.

The initial conceptual model of the water-table aquifer relied on the presence of an

underlying clay layer to sustain saturation of the fluvial aquifer. A potentuometric map

displaying the water table surface of the fluvial aquifer (Figure 2-4) was developed for the

RI report (CH2M HILL, January 2000). Water levels in wells that were screened above the

uppermost clay in the Jackson Formation/Upper Claibome Group were used to determine

the potentuometnc contours (water-level elevations) shown on Figure 2-4. A principal

feature of the map on Figure 2-4 ns a large depression in water levels centered at MW34 (in

the southwestern comer of Dunn Field). If this feature is an accurate representation of the

fluvial aquifer, then contanunants within the water-table aquifer under the northern part of

the MI should imgrate toward this depression.

Between completion of the RI and the FS, a revised conceptual model of the fluvial aquifer

was developed. The revised model is based on the concept that the fluvial aquifer occurs

within the fluvial deposits, regardless of the presence of an underlying clay layer. A new

map of the water-table aqurfer (Figure 2-5) was developed using only water levels from

wells screened in the fluvial deposits. A significant difference between Figures 2-4 and 2-5 is

the absence of the depression contours in the north-northwestern part of the MI, as the

elevation of the water table is inferred in the area of MW34, MW38, and MW18. As

indicated on Figure 2-5, groundwater in the fluvial deposits is expected to flow from the MI

property boundaries toward the south-central part of the MI. Flow into this area is believed

to be due to downward leakage from the water table to the underlymg sand aquifer m the

Jackson Formation/Upper Claiborne Group.

The differences between the two conceptual models of the water-table aquifer have

slguificance for remedial actions. In particular, the model m the RI suggests monitormg

wells are needed to detect potential plume rmgration toward the north and northwest of the

MI. The revised model in the FS suggests monitoring is needed in the central and south-

central part of the MI. Likewise, remedxes that might be used to intercept and treat the

leading edge of a contaminant plume may be located in different areas, depending on which
model is confirmed.

Because of the uncertamty and the importance of deciding which conceptual model

accurately represents water-table conditions beneath the MI, additional soil borings and

monitoring wells will be installed at various depths in the northern part of the MI and

southeastern part of Dunn Field. This additional hydrogeologic data collectuon effort will be

conducted to continue refining the conceptual model and prowde necessary information on

the sRe hydrogeology. Evaluation of the results of this fieldwork will be conducted prior to

the design/implementation of the preferred groundwater remedy. It is nnportant to note
that the additional data to be collected are intended to refine the specific locations where
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remediatlon will be implemented; the selection of the remedial action will be identical

regardless of which conceptual model is ultimately proven correct.

Whichever conceptual model is used, water levels in April 2000 in the fluvial deposits

ranged from about 195 to 240 ft mean sea level (msl) beneath the MI. At the same time,

water levels m the sand aquifer within the Jackson Formation/Upper Clalborne Group were

about 178-ft msl (at MW18), and in the Memphis Sand aquifer were at about 150 ft msl (m

MW67). These data indicate a strong downward gradient between the fluvial aquifer, the

confined sand aquifer in the Jackson Formation/Upper Claiborne Group, and the Memphis

Sand aquifer at the Depot. For these gradients to be sustained, the confining clay layers

within the Jackson Formation/Upper Claibome Group must be horizontally extensive. The

presence of these clay layers (except in the areas where the clay layer is thinned or absent)

strongly retards the potential downward migrahon of contaminants from the fluvial

deposits into the Memphis Sand.

2.5.3 RI Summary

Previous Investigations

In conformance with DLA environmental programs, several technical studies have been

conducted at the Depot prior to the RI that began in 1995.

Installation Assessment - In 1981, the DLA and the U.S Army Toxic and Hazardous

Materials Agency (USATHMA) conducted an Installation Assessment (IA) to identify

prewously used waste disposal areas and waste management practices pursuant to the

Installation Restoration Program (IRP). The IA mdicated that some past waste management

practices were not compatible with waste management practices m use at the time of the

inquiry. This study identified areas where hazardous materials might have been used,

stored, treated, or disposed at the site. Based on this assessment's findings, USATHMA

recommended that DLA conduct a field survey (USATHMA, July 1982).

Geohydrologic Study - In 1982, the Army Environmental Hygiene Agency (AEHA)

conducted a geohydrologic study to characterize the geohydrologic setting and to identify

and monitor sources of potential groundwater contamination. The study identified two

areas as having the potential for groundwater contamination: Dunn Field and the PCP Dip

Vat Area (AEHA, 1982). More detailed reformation regarding groundwater investigations

and investigations at the PCP Dip Vat Area is presented in Sections 1.4.8 and 1.4.9 of the MI

RI, respectively.

Environmental Audit - In 1985, AEHA conducted an environmental audit of the Depot's

waste management and disposal practices. The audit revealed the presence of damaged

containers of acids, bases, solvents, and cleaners in the wcmity of Building 873 (the area

designated as Site 27). In addition, spill areas and potentially contaminated soil areas were

identified adjacent to this building (AEHA, 1985).

Water Quality Biological Study - In 1986, AEHA performed a water quality biological study

at the Depot. This study was conducted to mvestigate possible metal, pesticide, and other

inorganic and organic contamination of Lake Danielson and the Golf Course Pond waters,

sediment, and associated fish species. The major finding from the water analysis was the

presence of DDT in the stormwater influent to Lake Damelson.
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Lake Damelson sediment analysis results indicated that several metals (cadmium,

chromium, copper, lead, and zinc) and pesticides (chlordane and DDT) were effectively

bound up in the sediments.

The following were the highest contaminant concentrations detected in the fish tissue

samples:

• There were 23.64 lrulhgrams per kilogram (mg/kg) of DDT, plus breakdown products in

Lake Danielson fish tissue samples, compared to the U.S. Food and Drug Administration

(FDA) action level of 5.0 mg/kg.

• Chlordane was detected at 2.13 mg/kg m the Lake Damelson fish tissue samples and 0.6

mg/kg m the pond fish tissue samples, compared to the FDA acbon level of 0.3 mg/kg.

• PCBs and chlorpynfos (Dursban ®) were detected in the fish tissue samples

The result of thks study was a recommendation to place these water bodies off-hmits to

fishing (AEHA, 1986).

RI/FS (1990) - In 1989 and 1990, the Depot initiated an RI/FS of several known and

suspected sources of contamination. This study was performed by Law Environmental

through a contract with the U.S. Army Engineering and Support Center (USAESCH). The

fmal work plan for this effort was presented to EPA in April 1989. The study was performed

in two phases, referred to as Phase I (primarily activities in 1989) and Phase II (prunarily

activities in 1990). The final 1990 RI report (Law Environmental, 1990a) was provided to

EPA in August 1990 and the final FS report (Law Environmental, 1990b) was subnutted m

September 1990. The study indicated that the fluvial aquifer under Dunn Field was
contaminated and that additional investigation was needed to fully identify contaminant

source areas and to delineate the contammant phtme.

RFA - In January 1990, EPA Region 4 conducted an RFA at the facility through a contract

with A.T. Kearney, Inc. (EPA, 1990) The RFA identified 49 solid waste management units
(SWMUs) and 8 areas of concern (AOCs) at the site (a total of 57 sites). Of these, 12 SWMUs

and 4 AOCs required no further action (NFA). Twenty-eight SWMUs and three AOCs

required further mvestigatlon in the form of confirmatory sampling and analysis. Four

SWMUs and one AOC were identified as needing RCRA Facility Investigation (RFI)

characterization On September 28, 1990, EPA and TDEC issued a RCRA Part B Permit to

the Depot, No TN4 210 020 570, under the Solid Waste Disposal Act (SWDA), as amended

by RCRA of 1976.

Sediment Sampling - Sediment samples were collected from 18 off-site drainage pathway

locations in October 1995 to assess the presence of contaminants in sediment from

operations at the Depot (EDAW, January 1996). PAH compounds were detected at all

sedunent sampimg locations, but exceedances of background and screening criteria were

noted at only three sampling locations. Lead was the only metal detected above screening

criteria throughout the sampling stations. DDD, DDT, and DDE were detected at numerous

sampling locahons at concentrations that exceeded background values or the National

Oceanic and Atmospheric Administration (NOAA) sediment screening criteria.

In 1997, Radlan International collected sediment samples from Lake Danielson and the Golf

Course Pond for the basehne RA of surface impoundments at the golf course (Radian
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International, May 1999). A total of 13 sediment samples and 1 duplicate were taken from

the impoundments and analyzed for peshcides and PCBs. In late 1997, Radlan International

resampled both impoundments for sediments and Lake Danielson for fish tissue. Two

composite samples of hsh were collected from Lake Danielson: (1) whole body and (2) fillet.

Both the whole body and fillet had pesticides-heptachlor epoxide, chlordane, &eldrin, DDE,

and DDD No hsh were present in the Golf Course Pond. The sediment samples from the

pond had the same pesticides as the hsh samples, except dieldrin.

The Radlan International report concluded that the presence of DDT, DDE, and DDD does

not pose adverse health effects from direct exposure to pond sediments and surface water

(risks ranging from 10-10to 10 `7 level) or mdirect exposure through the ingestion of fish (risks

at 10 .6 level). All of the detected concentrabons were below the ecological screening values.

This report was fmalized in May 1999.

Groundwater Monitoring Study - In 1993, Environmental Science & Engmeermg, Inc. (ESE),

performed a groundwater monitoring study usmg existing momtormg wells at the Depot

(ESE, 1994). The study was conducted to assess changes in groundwater quality since the

RI/FS was completed in 1990. Groundwater samples were collected from 35 existing

monitoring wells on- and off-site. The results indicated that all parameter concentrations
above the federal and State of Tennessee MCLs were detected within the fluvial aquifer.

RI Sampling Strategy

Field Investigations as part of the RI were conducted from 1995 through 1999 to characterize

the contamination in surface and subsurface soft, groundwater, surface water, and sediment

at the MI and the surroundmg areas in accordance with the existmg work plans. Samples

were collected by CH2M HILL during the following events: the RI/FS sampling events

(three events total), the BRAC sampling event, and the groundwater samphng events in

1996, 1997 and 1998. In addition, a groundwater sampling event to evaluate the efficacy of

natural attenuahon as a remedy was conducted m 2000 as part of the FS.

A phased approach was used to implement observational methods of investigation at the

MI. Soil, surface water, and sedunent samples were collected from the hrst RI/FS samphng

event for each site at locahons and depths of most probable contaminabon based on

available informabon. For example, if a sandblasting or painting operation (includmg

storage of pamts) occurred outside or within a building m a particular FU, the soil

surrounding the operations and paint storage area was sampled for constituents that

typically result from such activihes.

Table 2-3 presents the number of samples collected m FUs I though 6 during the RI

sampling events. Because of the wide variety of areas investigated, a complex array of

analyses was conducted at a fixed-base laboratory. At least one sample from each FU was

analyzed for the target compound list/target analyte hst (TCL/TAL). Efforts were made to

analyze for the TCL/TAL on samples from the area of known highest contaminahon from

prewous samphng events, or the areas of most probable contamination as discussed above,

to increase the likelihood of detecting compounds not previously identified at the site.

After inihal samples were collected, additional data were collected to meet the following

needs:
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• Provide sufficient data population to support a statistical eshmate of the exposure

concentration at each site to support a BRA.

• Assess the extent of contamination.

• Characterize the nature of contarrunation.

• Evaluate the potential for groundwater contamination. If present, then

• Provide data for FSs.

If, at any point, analytical results mdlcated either that contamination was not present or that

the nature and extent of contamination had been defined based on comparison to the higher

of eEther the background or risk-based concentration (RBC) of target compounds, no

subsequent samphng was performed. However, if these criteria were not met, additional

samples were collected and analyzed to more fully assess the nature and extent of

contamination.

In 1998, m an effort to characterize the extent of both groundwater contamination beneath

the MI and off-site, the Depot installed 12 groundwater monitoring wells, addmg to the

existing network of monitoring wells, obtamed 7 groundwater quahty samples with push

methods, and installed 7 piezometers to momtor water levels. The groundwater samples

collected during the RI were analyzed for a full spectrtun of potential contaminants,

includmg inorganics, trace metals, VOCs, semi-volatile organics, peshcides, herbicides, and

PCBs (Table 2-4).

Chemicals of Concern

Known or Suspected Sources of Contamination
Types of past activities that led to the presence of hazardous materials in the environmental

medta at the facility include pesticide application, painting and sandblashng, vehicle

maintenance, and hazardous material storage. Other historical activities in open and

enclosed storage areas included storing transformers, storing and using pesticides and

herbicides, and treating wood products.

Specific MI sources of the VOC plumes were not identified during the RI or previous studEes

(CH2M HILL, January 2000, Sec. 32; Law Environmental, 1990a). Considenng the nature of

the industrial operahons at the MI, it is likely that the plumes resulted from mulhple small-

volume, undocumented releases, both on- and off-site. Extensive sampling during the RI did

not identify any dense nonaqueous phase liquids (DNAPLs) (separate-phase solvents) in the

soil at the MI (CH2M HILL, January 2000).

Tetrachloroethene (PCE) in the southwestern part of the MI appears to be rmgrating to on-

site locations from off-site sources. Groundwater mvest_gahons have defined the boundary

of the PCE plume in the upgradient d_rection but have not identified any off-site sources. A

trichloroethene (TCE) plume in the southeastern comer of the MI also appears to result from

unidentified off-site sources. Other data indicate that TCE and PCE plumes underlying the

MI may have on-site origtus. TDEC intends to conduct a site assessment of potential off-site
sources of PCE and TCE. Remedlation of off-site sources will be the responsibihty of the off-

site property owners and/or TDEC.
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Surface Soil
The soil COCs identified for consideration m the FS for surface soil included two metals

(lead and arsenic) and the chlorinated pesticide dieldrin.

PAH compounds were not carried forward as COCs for several reasons. High PAH

detentions are uniformly associated with transportation infrastructure (railroads, roadways,

and associated runoff locations) and are assumed to be the results of auto, train, and

airplane emissions The current practice for the Depot is to remove railroad tracks as

portions of the MI are developed for mdustrial land use. Therefore, they are not considered

a CERCLA release at the Depot in accordance with the defimbon of a release under

CERCLA §101(22).

Surface and subsurface soil across the MI are not considered to be principal threat wastes as

defined by EPA guidance.

Groundwater

The COCs identified for consideration m the grotmdwater FS were PCE and TCE.

Although contaminated groundwater poses an unacceptable risk through the mgestion

pathway, it is not considered a principal threat as defined by EPA. None of the available RI

or groundwater FS data suggest that DNAPLs occur in the groundwater under the MI;

however, prior to the remedial design phase and implementation of the selected

groundwater remedy, additional pre-design soil and groundwater sampling is planned to

confirm that no DNAPLs are present at the top of the uppermost clay within the Jackson

Formation/Upper Claiborne Group beneath the historic long-term operational areas on the

MI that have been identified by TDEC (see Section 3.3 for additional information on the pre-

design teshng).

Sediments and Surface Water

Results from the BRA presented in the RI indicated that direct exposures by human

receptors to sedunent and surface water in the ponds in FU2 did not present risks above the

acceptable levels and thus no COCs were identified. Appendix M of the RI provides a list of

all detected parameters in the surface water samples collected at FU2 and presents a

comparison to screening and background values. In addition, a quantitative evaluation of

chlordane, DDT, and metabolites, as well as dieldrin m fish and amphibian bssues, was

conducted by Radian International (1999), and found that risk to pisclvorous birds was

unlikely. Therefore, it was concluded that the ecological rLsk at FU2 is neghgible, and there

is no need for remedlation based on ecological risk.

2.5.4 Constituent Fate and Transport

Figure 2-6 presents a conceptual site model (CSM) of contaminant transport beneath the MI.

Surface Soil

The fate and transport of each of the COCs in soil are briefly summarized below from

Section 6 of the RI report (CH2M HILL, January 2000).

Metals
Metals have been detected in all media at the MI and in general, are persistent m the

environment. A direct relationsinp between the measured total metal concentration m soil
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and the extractable aqueous concentrahon cannot be assumed. The metal may be hxed m

the mterior of the soil and unavailable for exchange or release to water, or an exchangeable

metal may be present at the surface of the parhcles. The potenbal release and migrabon of

metals in the subsurface environment _s a complex process.

Lead has a strong tendency to adsorb to the soil A significant fraction of lead is insoluble

and may be associated with colloidal particles. On the basis of the site data, lead is limited to

the surface soil, indicating that it is tightly bound to the soil and paint material and is not

leaching. The adsorption of arsenic onto clays, iron oxides, and organic (humic) matter

reduces its mobility.

Chlorinated Pesticides

Dieldrin was the most commonly detected chlormated pesticide at the MI. This pesticide _s

not expected to volatilize significantly. Dieldrh_-type pesticides (e.g., DDT, DDE, and DDD)

are more likely to sorb to soil and are less mobile m aqueous phases. The most likely

migration pathways for chlorinated pesbcides are transport m airborne particulate

emissions and transport of sorbed materials in surface runoff.

Dieldrin is extremely nonpolar and, therefore, has a strong afhmty for organic matter in soil

and sorbs tightly to soil particulates. It has low mobility through the soil column and

migrates extremely slowly, even under saturated sod condibons. This low mobility is

consistent with what was observed at the MI, where soils deeper than 2 ft are essentially free

of dieldrin.

Use of these chlorinated pesticides has been discontinued in the U.S. for over a decade. The

detection of high concentrahons in the exposed soil after so many years since the last

apphcabon indicates that the degradabon rates of these pesticides are slower than the rates

cited in the literature (Agency for Toxic Substances and Disease Registry [ATSDR], 1992).

Pesbcide persistence is reduced by chemical or biological transformahon processes and/or

environmental sequestration. Sequestrahon of peshcides usually means natural burial in

soils or sediments, where the compounds are tightly bound to organic carbon structures and

there is httle biological activity. Transformation processes, on the other hand, are variable

and complex. A pesticide molecule that undergoes physical, chemical, or biological

transformabon m one environmental matrix might continue to be transformed/degraded in

the same (or another) matrix by similar or different processes.

Pesticides are subject to three major transformation processes: biodegradahon, abiotic

oxidabon and hydrolysis, and photolysis. The rate of these processes depends on

environmental conditions such as temperature, oxygen content, and vapor pressure, as well

as the chemical structure and properties of the substance (e.g., water solubility) and the

distribution of the pesticides in various environmental matrices. However, while sufficient

exposure to transformation processes will eventually transform all common pesticides to

benign constituents, as a group, pesticides are very resistant to transformation (i.e., they

have long environmental persistence).
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Groundwater

Fluvial Aquifer

Recharge to the fluvial aquifer occurs through infiltration of rainfall. Ehssolution of soil

contaminants can occur as the water percolates through the soil and loess depos:ts. These

dissolved contaminants may move downward to reach the aquifer. Within the unsaturated

soil, multiple natural attenuation processes retard the migration of contaminants, including:

• Adsorption (shcking) to soil grains

• Volahlizahon (transfer from water to sod vapor phase)

• Dispersion (dilution)

• Biological transformation into different compounds, i e., plants and sod bacteria can

degrade many organic contaminants

As contaminants reach the water table, they may migrate within the groundwater flow

system. Many of the same processes that attenuate contaminants in the soil horizon also are

achve in the aquifer.

Natural attenuahon within an aquifer appears to be an important process controlling the

TCE and PCE plumes at the MI. PCE levels in the fluvial aquifer at the southwestern MI

boundary are greater than 50 micrograms per liter (_tg/L), but these levels decrease to non-

detectable within three-quarters of a mile northeast of th:s point. TCE concentrahons are

greater than 30 _tg/L at the southwestern MI boundary, but decrease to non-detectable also

within a half-mile northeast of this point.

Natural attenuation studms were performed during the RI and in March 2000 to measure

the significance of biological degradation. The March 2000 results are detailed m Appendix

A of the Groundwater FS (CH2M HILL, July 2000a). The mitial studies were inconclusive,

but the second measurements showed that bmdegradahon is occurring as a slow process.

Regardless of the exact contribuhon of each factor that contributes to natural attenuahon,

historical monitoring results indicate generally dechrung VOC concentrations since 1996,

and no migrahon of VOCs from the MI to off-site areas

Memphis Sand Aquifer

As noted above, the Memphis Sand aquifer is the sole source of potable water supply for the

C:ty of Memphis. Contaminants m groundwater are, therefore, a major concern for

Memphis residents. Reports addressing the potential for contamination of the Memphis

Sand aquifer (Graham and Parks, 1986; Parks, 1990; Kingsbury and Parks, 1993) emphasize

that this hydrogeolog:c unit receives most of its recharge from the outcrop area, several

miles east of Memphis. Some recharge is derived from overlying or hydraulically

communicating umts. In the northwest part of the MI, lower water level elevations in the

fluvial aquifer suggest that this is an area of leakage into a confined sand aquifer at the top

of the Jackson Formation/Upper Claiborne Group. Tritium (a radioactive component of

water) analyses conducted for the RI also md:cate that mixing of groundwater from the

fluvial aquifer into the underlying confined sand aquifer of the Jackson Formation/Upper

Clalborne Group occurs m the southern part of Dunn Field and the north-central to

northwest portion of the MI (CH2M HILL, January 2000). The potential also exists for

leakage from this confined sand aquifer into the Mempkus Sand aquifer between the MI and

the nearby Allen Well Field. Neither vertical gradients nor the degree of vertical migration
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have been determined yet but in order to evaluate potential impacts, it is assumed that once

groundwater flows to the area of downward leakage from the fluvial aqmfer, it will

continue to flow verhcally to the Memphis Sand aquifer In the future, dkssolved

contaminants in plumes beneath the MI may begin to migrate downward. If contannnants

reach the Memphis Sand beneath the MI, they may be drawn toward the Allen Well Field.

To address this concern, calculat*ons of potential transport of VOCs in the Memphis Sand

were performed for the Groundwater FS. The BIOSCREEN model (Air Force Center for

Environmental Excellence [AFCEE], 1997) was chosen to estimate potential VOC transport

within the Memphis Sand aquifer beneath the MI to the nearest pumpmg well at the Allen

Well Field. The calculations were based on the following assumptions:

• The model assumes that PCE and TCE at concentrations of 10 _tg/L each enter the

Memphis Sand aquifer.

• The horizontal dimension of the breach area into the Memphis Sand aquifer was
assumed to be 500 ft. It was also assumed that the concentration held constant at this

level to a depth of 50 ft within the Memphis Sand aquifer.

• Due to the lack of data, VOC degradation rates wlthm the Memphks Sand aquifer were

assumed to be only one-fifth of the minimal rates calculated within the fluvial aquifer

beneath the MI from the March 2000 natural attenuation study (CH2M HILL, July

2000a). The assumed PCE degradation rate was 0.017/year (yr), one-fifth of the 0.086

value calculated for the fluvial aquifer. The assumed TCE degradation rate was

0.012/yr, one-fifth of the 0.062/yr value calculated for the fluwal aquifer. Ttus

information can be found in Appendix A of the MI Groundwater FS.

The calculahons show that the maxunum PCE and TCE concentrations at the closest public-

supply well will be below the MCL of 5 _tg/L. The model calculations are based on very

conservative assumptions and, m all likelihood, are gross overestimates of potential VOC

concentrations that may reach the Memphis Sand aquifer beneath the MI. However, the

results of the modeling indicate that it is prudent to monitor the confined sand aquifer in the

Jackson Formation/Upper Clalborne Group to guard against the potent*al for VOCs from

the fluvial aquifer which have nugrated downward and could potentially migrate into the

Memphis Sand aquifer.

2.6 Current and Potential Future Land and Groundwater Uses

2.6.1 Land Use

The DRC board of directors, the City of Memphis, and Shelby County approved the

Memphis Depot Redevelopment Plan m 1997. The intended land use ks industrial for FU1 and

FU3 through FU6, and recreational for FU2. The Housing Area in FU6 has been identified

for use as transihonal housing for the homeless. The MI is zoned as Light Industrial (I-L).

The principal uses permitted are manufacturing, wholesaling, and warehousing. According

to Section 24 of the Memphis and Shelby County zoning regulation, single-faunly, or mulh-

family residential uses are prohibited at the MI. Under the Federal Property Management

Regulations, FU2 is slated for transfer from the Department of Defense (DoD) (Army) to the

Department of Interior (DOI)/National Park Service (NPS). It wdl then be transferred by
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pubhc benefit conveyance to the City of Memphis for use as a park. According to 41 CFR

101-47.308-7, property for use as a public park or recreational area must be used and

maintained for the purpose for which it was conveyed m perpetuity, or be returned to the

United States (24 CFR 51D).

The installation ts currently surrounded by residential, commercial, and mdustrial areas.

2.6.2 Groundwater Use

There are no known users of groundwater from the fluvial or confined sand aquifer within

the Jackson Formation/Upper Clalborne Group at the Depot. A well survey conducted

within a 3-mile radius of the Depot did not identify any residential or downgradient

commercial wells pumping from the fluvEal aquifer. However, groundwater from both the

fluvial and confined sand aquifers within the Jackson Formation/Upper Claiborne Group

meets the requirements of General Use Ground Water as defined by TDEC (1200-4-3-.07).

This means that these aquifers could be used for water supply when the Depot is converted

to commercial and recreahonal uses It is unportant to note that groundwater use controls

established by the Memphis-Shelby County Health Department (MSCHD), Water Quality

Branch, prevent the installation of water wells within 0.5 rmle of the designated boundanes

of a hsted federal CERCLA site. In order to drill a well within the Memphis-Shelby County

boundaries, a perrmt must be obtained from MSCHD.

Approximately I n_le west of the Depot is the Allen Well Field, where 13 water-supply

wells pump from the Memphis Sand aquifer. This aquifer is the potable water source for the

City of Memphis and most of Shelby County. Therefore, one factor in evaluating the
effectiveness of a remedial alternative is the extent to which it controls the migration of

contaminants that might affect the quality of water produced by these public supply wells.

2.7 Summary of Site Risks
The response action selected in this ROD is necessary to protect human health and welfare,

and the environment. The selected action will prevent imminent or substantial danger from

actual or threatened releases from the MI of pollutants, contaminants, or hazardous

substances. The BRA estimates what risks the MI poses if no action were taken. It provides

the basis for taking action and identLfies the contarmnants and exposure pathways that need

to be addressed by the remedial action This section of the ROD summarizes the results of
the BRA for this MI.

A BRA was conducted for each of the FUs at the MI. Overall results indicate that, under

current (hmited) land use conditions at the MI, no threat to human health or ecological

receptors exists above acceptable lwnits. Health risks to industrial workers are within

acceptable levels for future industrial use of the property, except for lead in a lirmted surface

soil area in FU3. A future resEdential risk scenario was performed for comparison purposes

only. It is unhkely that this industrial facility will be used for future residential purposes

(except for the Housing Area m FU6) for several reasons. For example:

• The MI is currently zoned light-mdustrial, which prohibits residential use.

• Depot redevelopment plans do not include future residential development.
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• The large warehouses are still valuable for commercial uses.

• Industrial/commercial uses offer the potential for employment.

Future residential health risks due to exposure to chemicals m soil were addressed to

support remedial management decisions.

2.7.1 Summary of Human Health Risk Assessment (HHRA)

Identification of COGs

The HHRA compares site- and chemical-specific risk estimates with the acceptable health

risks and hazard index (HI) levels. Acceptable risk levels (risks) for NPL sites range from I to

100 excess lifetime cancer risks (ELCRs) per I million population. The acceptable target HI

for noncarcmogenic chemicals is 1.0. The chemicals that exceeded those criteria and require

remedial action for the protection of human health are identified as COCs. Target risk criteria
and calculations are discussed in more detail under the Risk Characterization subsection.

Sediments and Surface Water

Direct exposures by human receptors to sediment and surface water in the ponds in FU2 did

not present risks above the acceptable levels and, therefore, no COCs were identified.

Surface Soil

One COC in the surface soil and two COCs in groundwater have been identified that pose

unacceptably high potential risk to human health at this site under industrial and

recreational land use scenarios, which are the reasonably anticipated future land uses for the
MI. Two additional COCs for surface soil have been identified at the MI under a future

residential land use scenario. Table 2-5 summarizes the ranges and frequency of detection

(FOD) of COCs at each FU of the MI.

Lead is the only COC detected m surface soil on the MI that exceeds the industrial land use

criteria. Figure 2-7 shows the distribution of detected lead concentrations across the MI

(exclusive of areas previously remediated). Lead was detected m site soils at between 10 and

2,800 mg/kg.

The following summarizes the COCs found in each FU under the intended land uses: lead

was found to be above industrial land use criteria only at FU4. No COCs were identified in

FUs 1, 2, 3, 5, and 6 for the intended future land use (industrial and recreational).

COGsUnderEvaluatedRiskScenariosAcrossthe MI
MemphtsDepotMainInstallationROD

Industrial Land Recreational

FU Use Land Use Residential Land Use

1 (Twenty Typical Warehouses) None NI

2 (SE Golf Course Area) NI None

3 (SW Open Area) None NL

4 (Northern and Central Open Area) Lead is the COC NI

5 (Newer Warehouses) None NI

6 (Administrative and Resldenttal Area) None NI

7 (Groundwater) PCE, TCE NI

Dieldrin, Arsenic

Dleldnn, Arsenic

Arsenic, Lead

Dleldnn, Arsenic, Lead

Dieldrin, Arsenic

Arsemc

PCE, TCE

None No COCs for th_s land use FU is acceptable for this land use without remedlatlon
NI Land use scenario not intended for th=s FU
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As noted earlier, PAH compounds were not carried forward as COCs in surface sod for

several reasons. High PAH detenhons are uniformly associated with transportahon

infrastructure (railroads, roadways, and associated runoff locahons) and are assumed to be

the results of auto, train, and airplane emissions. The current practice for the Depot is to

remove railroad tracks as portions of the MI are developed for industrial land use.

Therefore, they are not considered a CERCLA release at the Depot in accordance with the

definition of a release under CERCLA 101(22).

Groundwater

The BRAm the RI report concluded that only three VOCs and one metal could pose a

potential risk to future workers or residents at the MI. PCE, TCE, 1,1,2,2-tetrachloroethane

(PCA), and arsenic were identified as chemicals of potential concern (COPCs) in

groundwater. Arsenic and 1,1,2,2-PCA were carefully evaluated in the BRA and are not

considered contaminants requiring remedial attenhon for the following reasons:

• Arsemc exceeded the existing federal drinking water standard (MCL) of 0.05 mg/L only

once in 65 discrete unhltered samples collected from monitoring wells at the MI

(excluding QA samples) during the RI. The detection of arsemc above the MCL occurred

in well MW20 in the third quarter of 1997 at a concentration of 0.091 mg/L. MW20 was

also sampled in the hrst quarter of 1996, second quarter of 1997, first quarter of 1998,

and fourth quarter of 1998. None of those samples exceeded the current MCL (the

results were 0.0017U rag/L, 0.0069J mg/L, 0.0023J mg/L, and 0.0014U rag/L,

respectively). However, since the RI was published in January 2000, the EPA has revised

the MCL for arsenic, as required by the 1996 amendments to the SDWA, to 0.010 mg/L.

Groundwater data were reviewed once again and one additional exceedance of the new
arsenic MCL was detected. The detection of arsemc above the new MCL occurred in well

MW22 m the fourth quarter of 1998 at a concentration of 0.021 mg/L. MVq22 was also

sampled m the first quarter of 1996, second quarter of 1997, thtrd quarter of 1997, and

first quarter of 1998. None of those samples exceeded the new MCL (the results were

0.00068U rag/L, 0.0024U mg/L, 0.0025J mg/L, and 0.0031U mg/L, respectively).

• The arithmetic mean of the 65 arsenic concentrations is 0.0038 mg/L and the geometric

mean is 0.002 mg/L. Both of these mean concentrations are below the new MCL of

0.010 mg/L. In addition, the background value for arsenic at the MI is 0.010 mg/L,
which is at the new MCL.

• PCA was detected m only 2 of 83 groundwater samples analyzed. The levels of PCA

were estimated to be 2 and 4 _tg/L There is no MCL for PCA.

The COCs identified m FU7 are PCE and TCE. In the BRA for FU7, the groundwater analytical

data from the RI sampling event were divided into three general groups, based on locahon of

the monitoring wells. The areas were designated as "Plume A" (southwestern), "Plume B"

(northwestern), and "Plume C" (eastern). According to the groundwater sampling data results

m the RI (as presented in Section 34), the average PCE concentrations from the three organic

contaminahon plumes ranged from 5.5 to 39/_g/L, and the average TCE concentrations ranged

from 6.8/_g/L to 9.3 #g/L. The maximum PCE concentration was 120 #g/L, and the maximum

TCE concentrahon was 58 #g/L. These data are summarized in Table 2-6.
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Upon closer analysis of groundwater analytical data durmg the FS, two distract VOC

groundwater plumes were delineated m the southwestern and southeastern porhons of the MI.

These plumes appear to be nearing each other in the central portion of the MI. Figures 2-8 and

2-9 show the extent of PCE and TCE in the fluvial aquifer on the basis of the most recent

analytical data available. The historical VOC plumes in the fluvial aquifer are shown on

Figures 2-10 through 2-13.

Exposure Point Concentrations

A risk assessment was not conducted at every site identified within the FFA for the MI (see

Table 2-2) Instead, selected representative sites were included for risk esttmations. The sites

were selected to represent the high-end of the potential exposures. Dependmg on the type of

exposure scenario(s) hkely to occur, a surrogate site or a single highest concentration data

point for worst-case exposure concentrations was used for risk estimations for a future

hypothetical resident, although the most reasonably anticipated future land use is

mdustrial. The surrogate site and FU-wide risk assessments are based on exposure uruts

where the maintenance worker's exposure umt is the entire area within an FU, and an

industrial worker exposure is assumed to be a smaller exposure unit represented by a

surrogate site. An exposure unit for a resident is assumed be a 0.5-acre lot, represented by

the highest prelirnmary risk evaluation (PRE) data pomt within the FU. Figures identifying

the exposure units within each FU are included in the human health RA sections of the RI.

A risk assessment was conducted for each FU using the data collected within the physical

unit, combming all of the data collected during the three sampling events from BRAC

parcels and screenmg and RI sites. These FU-wide risk assessments evaluated the current

and future industrial land use scenarios. Exposure pomt concentrations (EPCs) calculated

for an FU include data combined from parcels within the FU combmed with data from the

screening and RI sites.

Potential chermcal mtakes by receptors were estimated, where possible, from direct

chemical measurements in the soil and groundwater. For an industrial land use scenario,

EPCs in soil were estLmated for each FU as the upper confidence lmut at the 95th percentile

on the mean (upper confidence level 95 percent, or UCL95), calculated following EPA

guidance. Upperbound estwnates of the risks within an FU represented by a surrogate site
and the EPC were also UCL95 estimates. Field duplicates were not included in these

calculations, so results are for environmental samples only. Table 2-6 summarizes the EPCs

used to estunate the risk for each COC at each FU.

The EPC value for a future residential receptor _s the maximum detected concentration

within an FU, regardless of the location of the sample (see Table 7-2 of the RI). For the

selection of the maxunum potential risk sample, a PRE was calculated for all the samples,

and the sample location presenting the highest risk ratio was selected to assess the future
residential risks. For an industrial land use scenario, on the other hand, samples from wlthm

an FU were used as a set for UCL95 estimates for the EPCs. Upperbound estimates of the

risks within an FU represented by a surrogate site and the EPC were also UCL95 estimates.

Again, a surrogate site was selected based on the PRE ratio estimates.
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For organic COCs m groundwater, instead of a statistical estimate as the EPC value, average

concentrations from the wells withm a contaminant plume were selected as the EPCs. These

wells are hsted along with groundwater EPCs in Table 2-6.

Exposure Assessment

To identify potentially complete exposure pathways at the MI, a conceptual exposure model

was developed for each FU and the corresponding surrogate site. A CSM presents an

overview of site conditions, potential contaminant rrugrat_on pathways, and exposure

pathways to potential receptors. The site conditions include both current and likely future

conditions. The potential contaminant migration pathways are those by which a

contaminant could migrate through various media. The exposure pathways represent the

mechanism by which a contaminant could reach a potential receptor. The CSMs presented

m each FU-specific risk assessment section were formulated using professional judgment,

but relying heavily on site characterization data, including information on contaminant
sources, release mechanisms, routes of migration, potential exposure points, potenhal routes

of exposure, and potential receptor groups associated with the MI. These CSMs are
described in detail m the RI. For this document, the CSMs for each FU have been combined

and the result _s presented as Figure 2-21.

Potenhal current exposures include on-site workers who may come into contact with

surface media whale performing routine occupational duties at the facility. Several

categories of on-site workers were identified on the basis of their specific job responsibihtles,

the locations at wtuch they may work, and the environmental media they may contact. No

unusually sensitive subpopulations were identified within the receptor groups considered

relevant for surface media exposures from the MI. Hypothehcal future exposure scenarios

that were considered m the analysis include continued industrial and commercial

occupational activities, residential development, and recreational use of on-s_te constructed

ponds (the Golf Course Pond and Lake Danielson). Such hypothetical future exposures also

include evaluations of exposure of sensitive populahons (e g., pregnant women workers) to

on-site lead, following EPA guidance (EPA, 1996).

Table 2-7 smnmarizes potentially exposed populations for each area of the MI.

The routes by which each population group could reasonably be exposed to site

contaminants are ingestion, inhalation, and dermal contact. Ingestion exposures to the

surface soil, sediment, surface water, and groundwater were evaluated for all of the

receptors and media identified at each site. Skin surface area available for contact was

estimated through best professional judgment using current practice from available

gmdance.

Inhalation of dust was estimated for both current and future workers, using the default

mhalabon rate of 20 cubic meters/8-hour workday (m3/8-hr workday). For the smaller sites,

the hrne spent within the site is expected to be shorter; thus, the resulting inhalation from

the site was modified by the fraction of the workday spent in the contaminated area. Under

the residential scenario, adult and child receptors were evaluated, although this scenario

was considered hypothetical and was not used for site management decisions. Residential

receptors could come into contact with COCs in surface soil via direct contact and inhalation

of particulate emissions from surface soil. The risk assessment assumed that exposure to
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surface soil could occur 4 hours/day for 350 days/year, over 30- and 6-year residence times

for adults and children, respechvely. All residential adult exposure carcinogenic estimates

were age-adjusted for 6 years as a child and 24 years as an adult. Potential exposure to

potable groundwater was assumed to occur 350 days/year for 30 years and 6 years for

adults and children, respectively, with ingestion rates of 2 and I hters/day, respectively. A

10-minute daily shower also was assumed, which is calculated to be 0.007 of a 24-hour day.

Other assumptions related to the exposure assessment are described in Section 7 of the RI

(CH2M HILL, January 2000).

A separate risk assessment was performed for FU2 surface soils (see Appendix C of the Soil

FS), assuming a recreational golfer exposure scenario. Altemahve unlimited recreational

land use scenarios for FU2 were also considered. This assessment evaluates risks at the golf

course for additional recreational scenarios, such as jogging, playing soccer, and installation

of playground equipment associated with use as a public park. The assessment evaluates

the potential human health risks from using the golf course as a general recreational area

such as a public park. This supplemental risk assessment is not included m the final RI since

the alternative unrestricted land use scenario was estabhshed after completion of the final RI

report. Several exposure scenarios were evaluated for the golf course using the upper

confidence limit at 95 percent above the mean value (UCL95) the maximum detected

concentrations as EPCs, as reported in the streamlined risk assessment. The assessment

concluded that the golf course may be used as a golf course, baseball field, playground, and

soccer field. It may not be used as a future residential area under the assumed exposure
conditions evaluated in this risk assessment without access control or remediation.

Toxicity Assessment

A toxicity assessment was performed to determine the relationship between the magnitude

of exposure to a chermcal at the MI and the likehhood of adverse health effects to potentially

exposed populations.

Table 2-8 presents carcinogenic risk information that is relevant to the COCs in both soil and

groundwater. The dose-response relationship for cancer effects IS expressed as a cancer

slope factor (CSF) that converts estimated exposures directly to incremental lifetime cancer
rzsk. CSFs are presented m units of risk per level of exposure (or intake). Table 2-9 explains

the EPA weight-of-evidence classification system for carcinogenicity.

Table 2-10 provides noncarcinogenic risk information that is relevant to the COCs in both

soil and groundwater. For noncarcinogenic effects, toxicity values are derived based on the

critical toxic endpoint (i. e., the most sensitive adverse effect following exposure). The

toxicity value descnbmg the dose-response relationship for noncancer effects is the reference

dose (RfD). For most noncarcinogenic effects, the body's protechve mechanisms must be

overcome before an adverse effect is manifested. Once these protective mechanisms, or

thresholds, are exceeded, adverse health effects may occur. Because no toxicity values

specific to skin contact have been derived by EPA, oral RIDs were used for the dermal route.
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Risk Characterization

Table 2-11 summarizes the risks and HIs for future industrial and residential use, across the

MI for surface soil and groundwater (FUs 1 through 7). This table also summarizes the risk

calculations for COPCs considered in the RI and the selection of COCs usmg these risks.

Carcinogenic Risk Calculation for Carcinogens

ELCR is defmed as the unltless upperbound probabihty of the redly]dual receptor

developing cancer over a lifetime under the specihed exposure conditions. This nsk is above

the background lifetime cancer risk of approximately 1 m 3. The ELCR ]s derived for each

carcinogenic COPC as follows:

ELCR = CDI * CSF

where:

CDI = Route- and media-specific cumulahve daily intake (dose) of a COPC

(mg/kg/day)

CSF = Route-speohc CSF (mg/kg/day) -1 for the COPC

Summing all of the route- and media-specific ELCR estimates prov,des a total ELCR for a

given COPC for each receptor. The summation of total ELCRs for all of the COPCs provides

the total ELCR for the receptor at a site.

The ELCR levels due to intake of contaminated surface soil by a future receptor under

industrial land use are within acceptable hmRs of I to 100 in a n'ulllon Exposure to average

concentrations of groundwater orgamc COCs presents risks to future industrial workers and

hy-pothet_cal future residents that are also within the acceptable risk range of I to 100 in a milhon.

Hazard Index Calculation for Noncarcinogens

The potential for noncarcmogenic effects is evaluated by comparing an exposure level over

a specified tune period, e.g., lifetime, with an RfD derived for a similar exposure period. An

RfD represents a level that an individual may be exposed to that is not expected to cause

any deleterious effect. The ratio of exposure to toxioty is called a hazard quotient (HQ). A

HQ of less than I indicates that a receptor's dose of a single contaminant is less than the

RfD, and that toxic noncarcinogenic effects from that chermcal are unlikely. The HI is

generated by adding the HQs for all COCs that affect the same target organ, e.g., liver, or

that act through the same mechanism of action within a medmm or across all media to

which exposure by a given mdividual may reasonably be expected to occur. An HI of less

than I indicates that, based on the sum of all HQs from the various contaminants and

exposure routes, toxic noncarcinogenic effects from all contaminants are unhkely. An HI of

greater that I mdlcates that site-related exposures may present a risk to human health.

The upperbound noncarcinogenic health hazard is estimated initially by calculating HQs on

a route- and me&a-specific basis for each COPC for each receptor, as follows:
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HQ = CDI/RfD

where'

CDI = Route- and media-specific cumulative daffy intake (dose) of a COPC

(mg/kg/day)

RfD = Route-specific reference dose (mg/kg/day) (daily intake considered unlikely

to cause adverse effects over a hfetime of exposure) for the COPC

Summing the route- and media-specific HQs provides an estimate of a total HI for a given

COPC for each receptor. The summation of His across COPCs provtdes a total HI for the

receptor at the site. This procedure ignores toxtcological endpoints and mechanisms of

action as the basis for estimating the noncarcinogemc hazard from mulh-contammant

exposure, thus providing a highly conservative estimate of potential effects.

Soil HQs for future industrial workers and recreational users m FU2 are below a target

value of 1.0. Lead is above the industrial health protective level of 1,536 mg/kg in selected

areas. The site has a predominantly industrial and recreahonal (golf course and playground

areas in FU2) setting, which is the intended land use in the future.

Exposure to average concentrations of groundwater orgamc COC presents risks to future

industrial workers and hypothetical future residents that are within the acceptable risk range

of I to 100 m a million. His for a future industrial worker are within the acceptable level of 1.0,

whereas His for a hypothetical future residential adult and cfuld were at 1.0 and above 1.0,

respectively. Exposure to maxLmurn groundwater COC concentrations presents risks to future

industrial workers that are within the acceptable range, but presents risks for the hypothetical

futlxre residential adult that are in the unacceptable range. His for a future industrial worker

are within the acceptable level, whereas His for a future hypothetical residential child were

above 1.0. Currently, there are no users of the shallow, fluvial aquifer beneath the Memphis

Depot. Future concentrations of the VOCs are likely to decrease with time due to natural

attenuation processes, although monitoring will be necessary to conhrm this.

Other Health-Based Risks

Health-based risks from lead are not calculated like cancer and HI risks; rather, they are

addressed as a separate issue related to blood uptake models. Health-based protective target

concentrations for lead in soil were calculated during the RI for an industrial worker

(1,536 parts per rmllion [ppm]) and for a hypothehcal on-site resident (300 ppm).

Uncertainty

Numerous sources of uncertainty are inherent in the risk assessment, due to the

assumphons made. These generic uncertainty factors (and their relative effect on the risks

and noncarcinogenic health hazards estimated for each site) are summarized in Table 2-12

and described qualitatively below. In the absence of measured data for exposures, risk

calculations include conservative assumptions. Thus, when the actual situation is not known

(uncertain), bias toward conservatism was used (e.g., future exposure scenarios and

pathways, frequency of grass mowing, duration of time spent m a small area, exposure
concentrations). The uncertainties associated with toxicity factors estimated by EPA include

a bias to be conservative in RD and CSF eshmations.
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2.7.2 Summaryof EcologicalRiskAssessment
The natural habitat in the MI area is very hmited to non-existent. The golf course and the

extensive industrialized areas do not provide natural habitat for wxldlife. Ecological

receptors, such as terrestrial or aquahc antmals and plants m the ponds and streams, are not

being exposed to the site groundwater, and are not likely to be exposed m the future.

Occasional terrestrial amrnals visiting the facility or living nearby any of the six FUs are not

sub]ect to a significant threat from the site me&a.

A screening level Ecological lhsk Assessment (ERA) conducted across the MI indicated little

poten_al for significant ecological impacts or adverse effects to wildlife. The Screening

Ecotoxacity Criteria for soil, sediment, surface water, and groundwater used m the ERA are

listed m the RI. No ecological COCs were idenhhed at the facility.

The land uses on the MI are expected to remain unchanged in the future, therefore, the

potential for wildlife exposure is low. There are no unacceptable risks posed to ecological

receptors at the MI.

2.8 Remedial Action Objectives

Remedial achon objechves (RAOs) are medium-specific goals that the remedial actions are

expected to accomplish to protect human health and the environment. They guide the
formulahon and evaluation of remedial alternatives RAOs have been developed to reflect

the anticipated future land use for the MI in accordance with EPA Policy, Land Use in the

CERCLA Remedy Selection Process (OSWER Dzrecttve No. 9355.7-04).

The groundwater RAOs describe the goals that the remedial actions are expected to

accomphsh. The RAOs are expected to prevent ingestion of water contaminated with VOCs

in excess of MCLs from potential fu_xre on-site wells; restore groundwater to levels at or

less than MCLs; and prevent rmgration horizontally and vertically off-site of groundwater

contaminants in excess of MCLs. The MCLs for TCE (5 _g/L) and PCE (5 _g/L) are the

relevant and appropriate requirements for groundwater beneath the MI.

The surface soil RAO for protection of industrial workers is to prevent direct

contact/ingestaon of surface soils contaminated with lead in excess of industrial worker risk-

based criteria (1,536 mg/kg)

The surface soil RAO for protection of future on-site residents is to prevent direct

contact/ingestion of surface soils contaminated with dieldrin and arsenic in excess of

HHRA cmteria for residents; and prevent direct contact/ingestion of surface soils

contaminated with lead in excess of rxsk-based criteria for protechon of residential chddren.

The RAOs will reduce the excess cancer risk and HI associated with exposure to

contaminated soil to acceptable levels to future workers and will prevent future residential

development of the site. This will be achieved by reducing the exposure concentration of

lead to the target clean-up level of 1,536 mg/kg (calculated using blood-lead uptake models)

and by imposing land use restrictions

Because there are no federal or state clean-up standards for soil contan_unation, these clean-up

standards were established on the basis of the HHRA. Targets were selected that will both
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reduce the risk associated with exposure to sod contaminants to an acceptable level, and

restrict the migration of contaminants into the groundwater.

2.9 Description of Alternatives
The remedial alternatives for the MI that are presented m the following text are numbered

as shown below to correspond to the numbers in the MI FS reports.

Medium FS Alternative Description

Soil SS1 No Achon

SS2 Land Use Controls

SS3 Sod Contamment

SS4 In-sttu Sod Treatment

SS7 Excavat=on and Off-stte Dtsposal

Ground- GW1 No Actzon

water GW2 Land Use Controls with Long-Term

Momtonng

GW3 Enhanced Btoremedtatton

GW4 Atr Sparging

GW6 Extraction and D_scharge to POTW

SS Surface sell
GW Groundwater

2.9.1 Description of Remedy Components

SurfaceSoil

Physical remedial action is required for approximately 7,200 ft 2 (or 270 cy 3) of lead-
contaminated surface soil in FU4 (Figure 2-14) No other individual contaminant detected in

surface soil at the MI is above an unacceptable risk level; however, measured as a group,

contaminants may be above acceptable risk levels for future development scenarios for the

MI. Specifically, cumulative risk from COCs in all other surface sods on the MI is within the

acceptable risk range under the industrial and recreational reuse scenarios, but presents

unacceptable risk under a residential reuse scenario.

EPA policy on land use allows reasonably likely future land uses to be considered in

making risk management decisions, if properly documented. Through the BRAC process,

the local redevelopment authorEty (DRC) produced the Memphis Depot Redevelopment Plan.

This plan, in conjunction with current zoning for the MI (i.e., light industrial use), presents a

compelling case that future residential use is unhkely (with the exception of the Housing

Area m FU6, which is slated to be used for homeless veteran transitional housing). The only

RAO required to address residential risk is, therefore, prevention of residential use.

Each of the altematwes described in this section would result in contarmnants remaining at

the site above levels that would typically allow for unlimited and unrestricted exposure.

Therefore, as required by CERCLA and the NCP, a review of the selected remedial action

will be necessary no less often than each 5 years after imtiation of the remedial achon to
assure that human health and the environment are being protected.
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Alternative SS1: No Action

Regulations governing CERCLA reqmre that the No Achon alternative be evaluated to

estabhsh a baseline for comparison. Under this alternative, the Depot would take no achon

at the site to prevent exposure to soil contarmnahon. The No-Achon alternative would leave

contaminated soil in place.

Th_s alternahve employs no technologies, land use controls, or operation and maintenance

(O&M) activEties.

Alternative SS2: Land Use Controls
The land use controls alternative would leave contaminated surface soil in place, but would

involve deed restrictions prohibiting the future use/sale of the property or portions of the

property for residenhal use. These controls would be put in place through a land use

controls implementahon plan (LUCIP) that would be developed as part of the remedial

design. The use restrictions would be mcluded in Depot property transfer and leasing
documents. The time to achieve RAOs would be approximately 6 months. Present worth

(PW) costs use 30 years as a costing period, although the remedy may require momtormg,

maintenance, and enforcement beyond this 30-year period.

The following land use controls would be implemented by the Depot (excluding the

Housing Area [Parcel 2] and open land area around Building 144 and the associated north

and south paved parking lots [Parcel 1] in FU6):

• Permanent deed restrlChOns prohibitmg residenhal use (includmg day care operahons)

m FUs I through 6.

• Permanent deed restrichons precludmg casual access by adjacent off-site residents

through maintenance of a boundary fence surroundmg FU2 (recreational area).

• Permanent deed restrichons prohibltmg industrial land use at a 7,200-ft 2 area south of

Building 949 m FU4 where lead-contaminated surface soil is greater than or equal to

1,536 mg/kg (Figure 2-14).

• Use of fencing and Slgnage in FU4 (7,200-ft 2 area south of Btulding 949 in FU4

[Figure 2-14]) to regulate intrusive activihes and potential exposure to contaminants.

The following O&M and monitoring activities would be required:

• Mamtenance of access barriers and signage to limit entry into contaminated area in FU4.

• Periodic momtoring of the controlled area in FU4.

• An annual evaluation in accordance with the LUCIP, to verify that land use controls and

deed restrictions are in effect and to ensure that land use changes that may pose an

unacceptable risk to the users have not occurred.

Alternative SS3: Soil Containment

This alternative would involve the placement of a protective soil cover over lead-

contaminated surface soil to act as a physical barrier against direct contact under an

industrial land use scenario. Surface controls would be necessary to prevent erosion damage

or other disturbances to the protective cover. Under an industrial land use scenario, this

alternahve would also require the use of land use controls to prevent residential land use.
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The hme to achieve RAOs would be approximately less than I year. Present worth costs use

30 years as a costing period, although the remedy may require momtormg, maintenance,

and enforcement beyond this 30-year period.

The following containment component would apply:

• A 1-ft-thick cover of soil or asphalt/concrete pavement would be installed over the

contaminated surface soil.

The following additional land use controls would be implemented by the Depot:

• Regulation of mtrusive activities into the protective cover in FU4 (7,200-ft 2 area south of

Building 949 m FU4 [Figure 2-14]).

• Installation of access barriers and signage m FU4.

The following O&M and monitormg achvities would be reqmred:

• Maintenance of the cover.

• Periodic monitoring of the controlled area in FU4.

• An annual evaluation in accordance with the LUCIP, to verify that land use controls and

deed restrictions are m effect and to ensure that land use changes that may pose an

unacceptable risk to the users have not occurred.

Alternative SS4: In-situ Soil Treatment
This altemahve would include in-situ treatment for lead-contaminated surface soft. Under

an industrial land use scenario, this alternative would also require land use controls to

prevent residential land use. The time to achieve RAOs would be approximately 6 months
for industrial land use.

The following treatment technology would be apphed:

• In-situ treatment for lead-contaminated surface soils with a stabilizing chemical to fix, or

Lmmobillze, the contaminant (7,200-ft 2 area south of Building 949 in FU4 [Figure 2-14]).

The following O&M and monitoring activity would be required:

• Landscaping following treatment to restore the site to acceptable conditions.

Alternative SS7: Excavation and Off-site Disposal
This alternative would include excavation of contaminated surface soil and permanent

disposal in a RCRA-permitted landfill as a non-hazardous waste or hazardous waste

depending on levels of contamination Following excavahon of the contaminated soft, clean

backfill (laboratory-tested) would be placed in all areas excavated, and the site would be

restored to its ongmal condit*on. Under an industrial land use scenarEo, this alternative

would also require land use controls to prevent reslden_al land use. The tune to achieve

RAOs would be approximately less than 6 months.

The following excavation and off-site disposal components apply:

• Contaminated soft would be excavated to a depth of I ft and replaced with compacted

clean (laboratory-tested) backfill. All disturbed areas would be reseeded with grass.
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• Excavated lead-contaminated surface soil could require special handling and disposal at

a RCRA Subhtle C hazardous waste landfill; however, disposal characterization samples

would be analyzed prior to disposal. If the soil is determined to be non-hazardous, it

could be disposed at a local Subtitle D landfill. Based on the concentrations of lead, it is

conservatively assumed that all of the excavated lead-unpacted soil would be hazardous

and would be disposed at a hazardous waste RCRA Subhtle C landfill.

The following additional land use control would be unplemented by the Depot:

• Temporary deed restrictions during excavation of contaminated softs to prevent possible

use prior to and during the remedial action.

Groundwater

PCE and TCE plumes have been delineated at the MI (see Figures 2-8 and 2-9). The
concentrations of PCE and TCE in these plumes do not represent an unacceptable health

threat under current conditions, wherein all potable water is provided by the municipal

water supply. However, the concentrations of PCE and TCE do exceed applicable or

relevant and appropriate requirements (ARARs). Thus, alternatives have been developed to

achieve the RAOs.

Under each of these alternatives, contaminants would remain at the site above levels that

would allow for unhmited and unrestricted exposure, until such time that the remedy

attains the RAOs. Therefore, as reqmred by CERCLA and the NCP, a review of the selected

remedial action would be necessary no less often than each 5 years after inltiahon of the
remedial achon to assure that human health and the enwronment are being protected.

Alternative GWl: No Action

Regulations governing CERCLA require that the No Action alternahve be evaluated to

estabhsh a baseline for comparison. This alternative would allow natural attenuation to

reduce the contaminant plume in groundwater, but the lack of monitoring may allow

undetected plume rmgration to off-site areas or into deeper aquifers. It would rely solely on

existing groundwater use controls established by the MSCHD, Water Quality Branch, which

prevent the installation of water wells within 0.5 mile of the designated boundaries of a
listed federal CERCLA site.

This alternative would include no technologies, land use controls, or O&M activities.

Alternative GW2: Land Use Controls with Long-Term Monitoring

This alternative would rely on deed restrictions, coupled with existing groundwater use

controls established by the MSCHD, Water Quahty Branch. This alternative would also rely

on dilution, volatilization, biodegradation, adsorption, and chemical reactions with

subsurface materials to reduce groundwater plume concentrations. The limited

biodegradation processes would require between 15 and 50 years to reduce plume

concentrations to MCLs, as indicated by calculations described in the Groundwater FS

(CH2M HILL, July 2000a). The assumed duration of this alternative is 30 years.

The following land use controls would be implemented by the Depot:

• Deed restrictions would prohibit installation and use of production and consumptive

use wells into the fluwal aquifer during the operational hfe of the remedy and drilling
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into aquifers below the fluvEal aquifer. The deed restrictions would also guarantee access

to all momtoring wells for the life of the remedy. These restrictions could be removed at

the completion of the remedy.

• Contingency provisions would ensure that if groundwater contammahon exceeds MCLs

at the property boundary wells or interior sentinel wells, more active measures for

plume control would be evaluated and implemented as needed to protect public health
and the environment. The interior sentinel wells would be used to monitor the

groundwater within the confined sand aquifer, which underlies the fluvial aquifer and

the clay aqulclude beneath that. If, as noted above, samples obtained from these sentinel

wells indicate that groundwater m this confined aquifer has become contaminated,

additional active remedial measures would be necessary.

The followmg O&M and monitoring activities would be required:

• Monitormg of a network of groundwater wells, the frequency of which would be

determined during the Remedial Design phase of the project.

• Monitoring well maintenance (cleaning, wellhead repairs, plugging, and abandonment)
as needed.

• Annual summaries of monitoring data to document the site conditions and progress of

the remedy. An annual evaluation m accordance with the LUCIP to verify that land use

controls and deed restrictions are m effect and to ensure that land use changes that may

pose an unacceptable risk to the users have not occurred.

Alternative GW3: Enhanced Bioremediation

This alternative would use injection of nutrients/chemicals to enhance the natural

blodegradahon processes (Figure 2-15). It would also mclude land use controls and

groundwater monitoring similar to Alternatwe GW2 (Land Use Controls with Long-Term

Monitoring). In the absence of pilot test data, a conservative assumphon was made that the

nutrients/chemicals would triple the biodegradation rate within the fluvial aquifer, and that

the duration of the remedial action would be approximately 10 years.

The following treatment technologies would be applied:

Nutrmnt rejection into the fluwal aquifer would be accomplished via borings or wells.

Treatment zones would be estabhshed in the most contaminated parts of the plume

within the MI (Figure 2-16).

• Untreated parts of the groundwater plume would degrade under natural attenuation

processes (as described in Alternative GW2)

Contingency provisions would ensure that if groundwater contamination exceeds MCLs

at the property boundary wells or the interior sentinel wells, more active measures for

plume control would be evaluated and implemented as needed to protect public health
and the environment.

The following land use controls would be implemented by the Depot:

• Deed restrictions would prohibit the installation and use of production and

consumptive use wells during the operational life of the remedy, and dnlhng into
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aquifers below the fluvial aquifer The deed restrichons would also guarantee access to

all contmgency areas, monitoring, boundary, and sentinel wells for the hfe of the

remedy. These restrictions can be removed at the completion of the remedy; however,

any local controls separately in existence at the hrne would not be affected.

The following O&M and monitoring activities would be required:

• Monitoring of a network of groundwater wells, the frequency of which would be

determined during the Remedial Design phase of the project.

• Monitoring well maintenance (cleaning, wellhead repairs, plugging, and abandonment)
as needed.

• Annual summaries of monitoring data to document the site conditions and progress of

the remedy. An annual evaluation in accordance with the LUCIP, to verify that land use

controls and deed restnchons are in effect and to ensure that land use changes that may

pose an unacceptable risk to the users have not occurred.

Alternative GW4: Air Sparging

This alternative would treat groundwater through a network of air injection wells

(Figure 2-17). in the absence of pilot test data, a conservative assumphon was made that air

sparging would remediate the plume in 10 years. Therefore, this alternative would include

land use controls and groundwater monitoring snnilar to Alternative GW2 (Land Use

Controls with Long-Term Monitoring).

The following treatment technologies would be apphed:

• Air sparging of the fluvial aquifer would be conducted via a network of wells.

Treatment zones would be established m the most contaminated parts of the plume

within the MI (Figure 2-18)

• Untreated parts of the groundwater plume would degrade under natural attenuation

processes.

• Contingency provisions would ensure that if groundwater contamination exceeds MCLs

at the property boundary wells or the interior sentinel wells, more active measures for

plume control would be evaluated and implemented as needed to protect pubhc health
and the environment.

The followmg land use controls would be implemented by the Depot:

Deed restrichons would prohibit the mstallation and use of produchon and

consumptive use wells during the operational life of the remedy, and dnllmg mto

aquifers below the fluvial aquifer. The deed restrictions would also guarantee access to

all contingency areas, air spargmg, boundary, sentinel, and momtormg wells for the life

of the remedy. These restrictions could be removed at the complehon of the remedy;

however, any local controls separately in existence at the time would not be affected.

The following O&M and momtoring activities would be required:

• Monitoring of a network of groundwater wells, the frequency of which would be

determined during the Remedial Design phase of the project.
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Air sparging and monitormg well maintenance (cleaning, repairs, replacement,

pluggmg, and abandonment) as needed.

Off-gas soil vapor collection and treatment to meet air emissions standards.

• Annual summaries of momtoring data to document the site condttions and progress of

the remedy. An annual evaluation in accordance wzth the LUCIP to verify that land use

controls and deed restrictions are in effect and to ensure that land use changes that may

pose an unacceptable risk to the users have not occurred.

Alternative GW6: Extraction and Discharge to POTW

This alternahve would consist of pumpmg groundwater from extraction wells and

discharging off-site (Figure 2-19). The estimated life of the remedial action was set at

10 years. Therefore, the alternative would include land use controls and groundwater

momtoring similar to Alternahve GW2 (Land Use Controls with Long-Term Monitoring).

The following extraction and treatment technologies would be applied:

• Pumpmg from the fluvial aquifer would be conducted with extraction wells

(Figure 2-20) in the most contaminated parts of the plume. This extracted groundwater

would be discharged off-site to the City of Memphis POTW.

• Untreated parts of the plume would degrade under natural attenuahon processes.

Contmgency provisions would ensure that if groundwater contamination exceeds MCLs

at the property boundary wells or the interior sentinel wells, more active measures for

plume control would be evaluated and implemented as needed to protect public health
and the environment

The following land use controls would be implemented by the Depot'

• Deed restrictions would prohibit the installation and use of produchon and

consumptive use wells during the operational hfe of the remedy, and drillmg into

aquifers below the fluvial aquifer. The deed restrictions would also guarantee access to

contmgency areas and all monitoring, extraction, boundary, and sentinel wells for the

life of the remedy. These restrictions might be removed at the completion of the remedy;

however, any local controls separately m existence at the time would not be affected.

The following O&M and monitoring activities would be required:

• Monitoring of a network of groundwater wells, the frequency of which would be

determined during the Remedial Design phase of the project.

• Extraction well and monitoring well maintenance (cleaning, repairs, replacement,

pluggmg, and abandonment) as needed.

• Effluent monitoring as required by the discharge permit from the City of Memphis.

• Annual summaries of monitoring data to document the site conditions and progress of

the remedy. An annual evaluation in accordance with the LUCIP to verify that land use

controls and deed restrichons are in effect and to ensure that land use changes that may

pose an unacceptable risk to the users have not occurred.
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2.9.2 Common ElementsandDistinguishingFeatures

Many of the alternatives have common components as discussed hereto Some soil in the MI

may be characterized as a hazardous waste by RCRA and is therefore subject to RCRA LDRs
if the waste is excavated and treated or removed from the area of contamination. All

remedies involving these act*vit*es would have to comply with the LDR (63 Federal Register

28555; May 26, 1998) and achieve 90 percent removal efficiency or 10 t*mes the universal
treatment standard for that contaminant in the material before disposal in a RCRA Subtitle

C permitted landfill. The groundwater at the site does not contain RCRA hazardous waste;

therefore, the LDR standards are not apphcable.

As discussed in the Soils FS, no soil alternatwe was evaluated for the Housing Area (Parcel 2)

m FU6. A previous surface soil removal act*on was conducted and the area is acceptable for

resEdenhal reuse. This removal action was documented by OHM Remedlation Services Corp.

(March 1999a). In addition, the areas consisting of Building 144 and the adjacent north and

south parking lots (Parcel 1) in FU6 were eliminated from further evaluat*on in the Soils FS

because they do not require remedial action to facilitate the transfer of property or to meet

requirements of CERCLA (see Figure 2-3b). No historical waste handling activities were
conducted m Parcel 1.

All of the altematwes, except No Action, are consistent with CERCLA regulations, which

stress that remedies should utihze active components to the maximum extent practicable

and that land use controls should generally supplement act*ve measures or engineering

controls. Monitoring to ensure the effect*veness of the remedy, includmg deed restrictions,

is part of each alternative, except for the No Action alternat*ve. Natural attenuation IS part

of each groundwater alternative.

Several of the remedies would require land use controls, such as deed restrict*ons, to limit

the use of parts of the property or to make sure that the groundwater is not used as drinking

water. These resource-use restrictions, along with existing land use and groundwater use

controls (such as zoning restrictions and Memphis-Shelby County groundwater use

restrictions) prowde protective layers of land use restrictions. They are discussed in each

alternative where apphcable When a remedy employs land use controls to ensure

protect*on of human health and the environment, Et is necessary to specify the method or

system that would be used to momtor, mamtain, and enforce these controls. Therefore, a

LUCIP would be developed as part the Remedial Design of any remedy that reqmres land

use controls.

All soil and groundwater alternahves, except the No Action alternatives, would be expected
to attam the RAOs.

2.9.3 ExpectedOutcomes of EachAlternative

All soft alternat*ves, except for SS1 (No Act*on), would enable an industrml land use for the
MI.

All groundwater alternatives, except for GW1 (No Action), would reduce PCE and TCE
concentrations to MCLs.
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2.10 Summary of Comparative Analysis of Alternatives

2.10.1 EvaluationCriteria

The various remediation altemahves were evaluated individually against nine evaluation

criteria in order to select a preferred remedy for the MI. The nine criteria, divided mto

threshold, balancmg, and modifying criteria, are defined below.

Threshold Criteria

The two threshold criteria must be met or complied with by the selected remedial action

alternative. These include overall protection of human health and the envrronment, and

compliance with ARARs.

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 risks posed through each exposure pathway are

eliminated, reduced, or controlled through treatment, engineering controls, or land use
controls.

2. Compliance with ARARs

Addresses whether or not a remedy would meet the ARARs for federal and state

environmental statues and/or provide grounds for invokmg a waiver.

Balancing Criteria

Balancmg criteria are the five primary criteria on winch analyses of remedial actions are

based. These criteria provide decision-makers with a means to determine which alternative
best achieves the RAOs.

3. Long-Term Effectiveness and Permanence

Refers to the expected magnitude of residual risk and the ability of a remedy to maintam

reliable protection of human health and the environment over time, once clean-up goals
have been met.

4. Reduction of Toxicity, Mobility, or Volume through Treatment

Refers to the anticipated performance of the treatment technologies that may be employed

in a remedy.

5. Short-Term Effectiveness

Addresses the period of time needed to achieve protection and any adverse impacts on

human health and the environment that may be posed during the construction and

implementation period until clean-up goals are achieved.

6. Implementability

Refers to the technical and administrahve feasibility of a remedy, including the availability

of materials and services needed to implement a particular option.

7. Cost

Includes estimated capital and O&M costs, also expressed as net present worth costs. Per

EPA Guidance for Conducting Remedial investigations and Feasibility Studies under

CERCLA, present worth costs do not exceed 30 years.
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Modifying Criteria

State and community acceptance of a proposed remedial achon is an important element in

the decision to select and to implement a given alternative Concerns of state regulators and

the local community must be addressed during the selection process and are generally

termed "modifymg criteria."

8. State Acceptance

Indicates whether, based on its review of the FS and Proposed Plan, the State concurs with,

opposes, or has no comment on the preferred alternative

9. Community Acceptance

Summarizes the general response to the alternative described in the FSs and Proposed Plan

on public comments received. Each of the altemahves is evaluated by the nine criteria in the

following subsections.

2.10.2 Surface Soil

FUs 1, 2, 3, 5, and 6 are statable for an industrial land use scenano without any action. In

additzon, FU6 is statable for residential use of the Housing Area and FU2 is suitable for

recreational purposes.

Overall Protection of Human Health and the Environment

All of the alternatives would protect human health and the environment except Alternative
SS1 (No Action).

FU4 includes some lead in the surface soil (approximately 7,200 ft z south of Building 949 in

FU4; see Figure 2-14) in excess of human health criteria, which would be remediated in

preparation for industrial use Alternative SS1 would not be protective of the industrial

worker m FU4, but all other alternatives would provide adequate protection because they

would protect the industrial worker from lead exposure.

Alternative SS2 (Land Use Controls) would achieve protection by establishing land use and

site controls limiting access; Alternatzve SS3 (Soil Containment) would cover the lead-

contaminated soil and provide deed restrictions preventing future disturbance of the cover;

Alternative SS4 (In-situ Soil Treatment) would treat the soil to immobilize the lead; and

Alternative SS7 (Excavation and Off-site Disposal) would remove the lead from the MI.

Compliance with ARARs

All alternatives except Alternative SS1 (No Action) could be designed and implemented to

meet all respective ARARs

Long-term Effectiveness and Permanence

Alternatives SS4 (In-situ Soil Treatment) and SS7 (Excavation and Off-site Disposal) would

afford the highest degree of long-term effectiveness and permanence. Alternative SS4 would

include fixation of lead-contaminated surface soft, winch would not reduce the level of

contamination but would eliminate the exposure pathway. This would make the area

acceptable for the intended land use. Alternative SS7 would provide for removal of all

contaminants (specifically, lead) that were found to be above acceptable risk levels in the
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BRA. Figure 2-14 presents the candidate area of the MI for surface soil remedaal achons.
Both alternatives would reduce risk to levels m accordance with RAOs and could be

implemented in 6 months.

The long-term effectiveness and permanence of Alternative SS3 (Soil Containment) would

be less reliable because contammated soft would remain on-site and long-term controls

would be necessary to prevent disturbance to the cover. The cover would require about the

same amount of time to implement as land use controls, removal, or stabihzation. Long-

term maintenance of the cover would be reqmred as long as hazardous substances,

pollutants, or contaminants remain at the site; present worth costs use 30 years as a costing

period. Alternative SS2 (Land Use Controls) would be less effective than the other active

alternatives for the long term because there would be no physical barrier between potenhal

receptors and contaminated soft, except fences and signs. Alternative SS2 would require

long-term maintenance since hazardous substances, pollutants, or contaminants would

remain at the site; present worth costs use 30 years as a costing period

Reduction of Toxicity, Mobility, or Volume (TMV) through Treatment

Alternative SS4 (In-situ Soil Treatment) is the only action that would mclude treatment of

surface soil to reduce the risks posed by soft contamination. This alternative would use

stabilization of lead-contam'mated soil to reduce the mobility of metals m the soil to resxdual

levels acceptable for residential and industrial land uses. Alternative SS4 would sahsfy the

statutory preference for treatment as a principal element. None of the other alternatives

would include treatment technologtes. Although Alternattve SS3 (Soil Contamment) and

Alternative SS7 (Excavation and Off-site Disposal) would reduce the mobtlaty of chemicals,

the reduchon would not be achieved through treatment.

Short-Term Effectiveness

Alternative SS2 (Land Use Controls) would have the greatest short-term effectweness

because at would present the least risk to workers, the community, and the environment.

Alternative SS2 would be the quickest way to achaeve short-term protection (within

6 months). Alternahve SS3 (Soil Containment) would present minimal risks to workers

(dust) and the environment (stormwater) and could be unplemented quickly (less than

1 year). Alternatives SS4 (In-situ Soil Treatment) and SS7 (Excavahon and Off-sxte Disposal)
would have the same short-term effectiveness.

Alternatives SS4 and SS7 would both present limited risk during unplementation because of

short-term exposure to dust during treatment, or excavation and transport withm the area

of elevated lead in FU4, respectively. Alternative SS7 could cause traffic tmpacts due to

transportation of excavated material and backfill. Alternative SS4 could be tmplemented m

the same hmeframe as Alternative SS7 (wlthm 6 months). Alternatwe SS1 (No Achon)

would have no short-term impacts because no action would be taken.

Implementability

Alternative SS1 (No Action) would involve no implementability issues. Alternative SS2

(Land Use Controls) would be the simplest to implement because the site already has access

controls and an active caretaker, and is already zoned industrial. Alternatxve SS3 (Soil

Contamment) would be easy to construct m FU4, reqmring only pavement (or a soft cover)
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over the lead-contaminated area (see Figure 2-14). Alternatives SS4 (In-situ Soil Treatment)

and SS7 (Excavation and Off-site Disposal) both would require intrusive activities durmg

implementatton for lead-impacted soil, involving materials handhng and disruption to other

Depot activities. Also, specifically for Alternative SS4, depending upon the type of material

used to stabilize lead-tmpacted soil in FU4, a monolith would be formed conststing of

contaminated soft and stabilizer. Typically, such a monolith represents a volume increase,
which could interfere with some industrial uses.

Coat

No costs would be associated with Alternative SS1 (No Action). Alternative SS2 (Land Use

Controls) is typically the least expensive of the active reme&ation alternatwes because it
involves a fixed cost for all FUs. Costs for this alternative at the MI would include

implementation plans and deed (and lease) restrictions preventing unacceptable land use

and fencing to protect industrial workers or transttional residents at the Housmg Area m
FU6.

The costs for controls are assumed the same whether for one or all FUs smce the cost of

establishing the land use restrictlous is relatively independent of the anticipated number of

parcels involved. If FU4 ts not to be remediated, Alternative SS2 would be the least expen-

sive to unplement at FUs I through 6 for a present worth cost of $83,000. If FU4 is remedi-

ated by Alternatives SS3 (Soil Containment), SS4 (In-situ Soll Treatment), or SS7 (Excavation

and Off-site Disposal), the present worth cost for land use controls in FUs I through 6

would be only $71,000 because fewer controls would be required m FU4 after remediatlon.

With a present worth cost of $123,000, Alternative SS4 would be the least expensive alterna-

tive for makmg FU4 acceptable for industrtal use. Alternative SS7, with a capttal cost of

$240,000, would be more expensive than Alternative SS4 due to the assumed hazardous

waste disposal required Containment of contaminated soil in FU4 would be the most

expensive at $361,000 due to the long-term O&M cost assooated with monitormg of the

cover. Present worth costs are presented for each alternative in the Summary subsection
below.

State Acceptance

The State of Tennessee has issued a conditional concurrence letter regarding the MI FS and

Proposed Plan, including conditional acceptance of the preferred alternative for surface soil

that was presented m the Proposed Plan.

Community Acceptance

The pubhc comment period has been completed and no major reevaluations are required for

the FS and the Proposed Plan. During the public comment period, the community expressed

general support for the preferred remedial alternative for surface soil that was presented m

the Proposed Plan. The commumty opposed remediatlon to the anttcipated future industrial

land use standards, citing inadequate protection for residents m the communities adjacent

to the MI and preferring that soft at the MI be remediated to restdential standards.
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Summary

The comparative analysis of alternahves is summarJzed as follows.

Surface Soil Remedial Alternative - Industrial/Recreational Use

SS7
SS2 SS3 SS4 Excavation

SSI Land Use Soil In-situ Soil and Off-site

Evaluation Criteria No Action Controls Containment Treatment Disposal

Protechve of Human No Yes Yes Yes Yes
Health and Environ

Complies wdh ARARs No Yes Yes Yes Yes

Effechve and Permanent No Yes Yes Yes Yes

Reduces Toxtclty, Mobility No No No Yes No
or Volume through
Treatment

Short-term Effectiveness Unacceptable Acceptable Acceptable Acceptable Acceptable

Implementable Yes Yes Yes Yes Yes

Cost

Capital Cost $0 $19,000 $51,000 $51,000 $183,000

Present Worth O&M $0 $64,000 $310,000 $72,000 $57,000

Total Present Worth Cost $0 $83,000 $361,000 $123,000 $240,000

State Acceptance Unlikely Likely for FU 1, 2, Unhkely Likely Ltkely
3, 5, and 6

Unhkely for FU4

Unhkely for FU4,
Ltkely for FU1, 2,

3, 5, and 6

Community Acceptance Unlikely Unhkely Likely Likely

2.10.3 Groundwater

Overall Protection of Human Health and the Environment

All alternatives, except Alternative GW1 (No Achon), are considered protective of human

health and the envtronment under current groundwater use.

Alternative GW1 would not be protective for future groundwater users, but all other

alternatives would provide adequate protection because they prevent exposure to ground-

water contaminants. Alternatwe GW2 (Land Use Controls with Long-Term Monitoring)

would do this by limiting access to groundwater at the site and monitoring for contaminant

migration. Alternatives GW3 (Enhanced Bioremediation) and GW4 (Air Sparging) would

treat the groundwater in place unhl contamination is reduced to remedial goals. Alternative

GW6 (Extrachon and Discharge to POTW) would remove contaminated groundwater until

groundwater contamination is reduced to remedial goals. Land use controls would be

required for Alternatives GW2, GW3, GW4, and GW6 unhl remedial goals are met.

Compliance with ARARs

All alternatives, except Alternative GW1 (No Action), are expected to meet ARARs at the

completion of implementation.
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Long-term Effectiveness and Permanence

All alternatives, except Alternative GW1, are expected to be effective and permanent at the

completion of implementation.

Alternatives GW3 (Enhanced Bioremedlation), GW4 (Air Spargmg), and GW6 (Extraction

and Discharge to POTW) would be the most effective m that they would treat or remove
contamination Alternative GW6 would be somewhat more effective than GW3 or GW4

because it would capture contaminated groundwater through extraction. Alternative GW2

(Land Use Controls with Long-Term Monitoring) would be less effechve than Alternahves

GW3, GW4, and GW6 because it would leave the contamination m place and would rely on

access controls to prevent exposure unhl natural degradation is complete.

Reduction of TMV through Treatment

Alternatives GW3 (Enhanced Bioremediation), GW4 (Air Sparging), and GW6 (Extraction

and Discharge to POTW) are expected to reduce TMV through treatment of contaminated

groundwater. Alternative GW3 would treat the groundwater m-situ by inJechng

blodegradation amendments; Alternative GW4 would treat the groundwater in-situ wa

spargmg; Alternative GW6 would provide for treatment at the POTW. Alternative GW6

would also reduce rnobllity of contaminants by capturing groundwater during extraction.

No achve contamination reduction would be assocmted with Alternatives GW1 (No Action)

or GW2 (Land Use Controls with Long-Term Monitoring).

Short-term Effectiveness

All alternatives, except Alternative GW1 (No Action), would be acceptable for short-term
effectiveness.

Alternative GW1 would have no short-term effechveness. Alternatives GW3 (Enhanced

Bloremediahon), GW4 (Air Sparging), and GW6 (Extraction and Discharge to POTW) would

all begin to be effechve upon start-up, but would require pilot testing prior to full-scale

implementation. Alternative GW6 would present some limited risk to workers because of

short-term exposure to VOCs during installation, testing, and calibration, as well as O&M of

equipment for the extrachon and treatment system, and discharge to the POTW.

Alternatives GW3 and GW4 would present minimal risks to workers. Alternative GW2

(Land Use Controls with Long-Term Momtormg) could be Implemented quickly and would

present no implementation risk to workers.

Implementability

All alternatives are considered technically feasible and could be implemented with available

labor, materials, and equipment.

Alternative GW2 (Land Use Controls with Long-Term Monitoring) would be the simplest to

implement since there are currently no fluvial aquifer wells supplying water to the MI and

land use controls are already in place. Alternahves GW3 (Enhanced Bioremediation), GW4

(Air Sparging), and GW6 (Extrachon and Discharge to POTW) would require pilot testing to

determine an effective design for implementation. Alternatives GW3 and GW4 would be

easier to implement than GW6 because no water would be extracted from the ground.

Alternatzves GW4, and GW6 would require intrusive achwties during construction.
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Cost

No costs would be associated with Alternative GW1 (No Achon). Alternative GW2 (Land

Use Controls with Long-Term Momtornng) would be the least expensive of the treatment

alternahves at approximately $0.84 million. Alternative GW3 (Enhanced Blodegradation)

would be more expensive at $2.2 milhon. Costs for more aggressive remediation would be

considerably higher: Alternative GW4 (Air Sparging) and Alternative GW6 (Extraction and

Discharge to POTW) would cost approximately $4.3 million and $4 8 milhon, respectively.

Present worth costs are presented for each alternahve in the Summan d subsection below.

State Acceptance

The State of Tennessee has issued a condlhonal concurrence letter regarding the MI FS and

Proposed Plan, including conditional acceptance of the preferred alternative for

groundwater presented m the Proposed Plan.

Community Acceptance

The public comment period has been completed and no major reevaluabons are required for

the FS and the Proposed Plan. During the public comment period, the community expressed

general support for the preferred remedial alternative for groundwater at the MI that was

presented m the Proposed Plan. Some comments made by the community expressed

concern over remediation of groundwater to residenbal standards.

Summary

The comparative analysis of alternabves is summarized as follows.

Groundwater Remedial Alternative - All Users

GW2 GW6
Land Use Extraction

Controls with GW3 and

GWl Long-Term Enhanced GW4 Discharge to
Evaluation Criteria No Action Momtoring Bioremediation Air Sparging POTW

Protecbve of Human No Yes Yes Yes Yes
Health and Enwronment

Comphes with ARARs No Yes Yes Yes Yes

Effecbve and Permanent No Yes Yes Yes Yes

Reduces Tomclty, No Yes Yes Yes Yes
Mob=llty, or Volume
through Treatment

Short-term Effechveness Unacceptable Acceptable Acceptable Acceptable Acceptable

Implementable Yes Yes Yes Yes Yes

Cost

CapltalCost $0 $162,000 $1,019,000 $3,429,000 $2,228,000

Present Worth O&M $0 $676,000 $1,203,000 $876,000 $2,582,000

Total Present Worth Cost $0 $838,000 $2,222,000 $4,305,000 $4,810,000

State Acceptance Unhkely Likely Ltkely Likely Likely

Community Acceptance Unhkely Unhkely Ltkely Ltkely Likely
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2.11 Selected Remedy

Based on a detailed analysis of all the feasible clean-up alternatives using the criteria

described in the previous sechons, the following clean-up plan to address surface soft and

groundwater contammation at the MI of the Depot is proposed.

The selected soil altemahve is:

Alternatives SS2 and SS7, Land Use Controls, and Excavation and Off-site Disposal.

The selected groundwater altemative is:

Alternative GW3, Enhanced Bioremediation.

2.11.1Summaryof theRationalefor theSelectedRemedy

Surface Soil

The DRC board of directors, the City of Memphis, and Shelby County approved the

Memphis Depot Redevelopment Plan in 1997. The intended land use is industrial for FU1 and

FU3 through FU6. The selected remedies were chosen on the basis of anhclpated industrial

land use. The land use for FU2 will be recreahonal. Under the Federal Property

Management Regulations, FU2 is slated for transfer from the DoD (Army) to the DOI/NPS.

It will then be transferred by public benefit conveyance to the City of Memphm for use as a

park. According to 41 CFR 101-47.308-7, property for use as a pubhc park or recreational

area must be used and maintained for the purpose for which it was conveyed m perpetuity,

or be returned to the United States (24 CFR 51D).

With the exception of the lead-contaminated soil at FU4, the BRA determined that the risk in

all other areas of the MI is acceptable under reasonably anticipated future uses. Therefore,

the only actions needed to address the RAOs for surface soils m all other areas is to prevent

residential use. However, due to removal of dieldrin from surface soils, the Housing Area m

FU6 (Parcel 2) has been found suitable for the intended future land use as a transitional

residence, and Parcel I in FU6 _s available for unrestricted reuse.

Alternative SS7 (Excavation and Off-site Disposal) was chosen as the preferred alternative

for remediation to industrial uses due to its expediency, permanency, and moderate cost.

Altemative SS2 (Land Use Controls) was chosen for each FU, but with slight variations. For

FUs 1, 3, 4, 5, and 6, deed restnchons will be used to prevent residential land use, including

day care operations The same deed restrichons and site controls apply in FU2, but future

unlimited recreational achvities may occur. In addition, due to removal of dieldrin from

surface soils, the Housing Area in FU6 (Parcel 2) has been found suitable for the intended
future land use as a transitional residence, and Parcel 1 in FU6 is available for unrestricted

reuse.

The preferred soil alternative was selected over other alternatives because deed restrictions

and site controls can be implemented quickly, and they provide additional layers of

protectiveness above existing land use restrichons and controls. Alternative SS7 prowdes

permanent risk reduction through removal verses treatment as described in Alternative SS4.

This alternative will allow the property to be used for the anticipated industrial land use,
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and does not preclude future removal actions if warranted. Since contaminants will remain

on-site above levels that would allow for unrestricted and exposure criteria, the soil

remedial action will be reviewed on a 5-year basis to ensure that the protectiveness is still
effectwe.

Groundwater

Altemative GW3 (Enhanced Bioremedlatlon) has been selected as the preferred alternative

for groundwater on the MI. This alternative will allow for effective contaminant reduction at

lower cost than Alternatwes GW4 (Air Spargmg) and GW6 (Extraction and Discharge to

POTW), which reqmre more extensive construction of treatment systems. Although capital

costs associated with tins alternative are higher than those for Alternative GW2 (Land Use

Controls with Long-Term Monltormg), the contaminant plume within the underlying

aquifer will be reduced much more quickly through enhancement of natural btodegradatlon

processes than through land use controls and long term monitoring alone. In addition, this

alternative will result m faster reduction of the tnne required for monitoring of groundwater

compared to that in Alternative GW2. Also, groundwater use restnctxons are provided for,

makmg acceptance of this alternative by local communities less of an issue.

The combination of Alternatives SS2 (Land Use Controls), SS7 (Excavation and Off-site

Disposal), and GW3 (Enhanced Bioremediatzon), hereafter referred to as the selected

remedies, will reduce the risk within a reasonable time frame and provide for long-term

reliabihty of the remedy. The remedies will be reviewed on a 5-year basis to ensure that the

protectiveness is still effective. In the case where groundwater data review indicates that

PCE or TCE (or their degradation products) are migrating off-site or into underlying

aquifers at levels greater than MCLs, a contingency plan will be developed for remediation
of those constituents.

2.11.2 Descriptionof the SelectedRemedy

Surface Soil

Alternative SS2: Land Use Controls

The land use controls alternative will leave contaminated surface soil in place, but will

provide deed restrictions, m addition to the exlstmg land use controls, thereby limiting

exposure by defining the future use of the MI.

Deed (including lease) restrictions will restrict residential land use m FU1 through FU6

(exclusive of Parcels I and 2 in FU6) where dieldrin, arsenic, and/or lead in the surface soft

pose an unacceptable risk for such use. Residential use controls will include preventmg day

care operations in all FUs. In addition, a boundary fence surroundmg FU2 will be

maintained to preclude casual access by adjacent off-site residents.

Restrictions and controls will be coordinated with the Depot reuse implementation plans,

and will be included in all deeds and leases. The deed restrictions and site controls, m

addition to the existing land use controls, to be applied under this alternative are as follows:
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Deed Restrictions Preventing
FU Residential Land Use a Site Controls

1 X

2 X

3 X

4 X

5 x

6 Xc

X b

"Includes day care restnct,on

b Matntalnlng a boundary fence surrounding FU2 to preclude casual access by adjacent off-site residents

CDeed restrlct,ons do not ably to Parcels 1 end 2 of FU6

Land use controls contemplated for this altemahve (excluding Parcels I and 2 of FU6) will:

• Prevent future residenhal land use in FUs I through 6, thus eliminating the risks
associated with that land use scenario.

• Prevent casual access by adjacent off-site residents through maintenance of a boundary

fence surrounding FU2.

• Prevent day care operations m FU1 through 6.

Applying land use controls will result in the following m each FU (excluding Parcels I and 2

of FU6):

FUs 1, 3, 5, and 6 are acceptable for industrial use. With land use controls in place to

prevent future residential development, these FUs can be used for industrial purposes
with no further achon.

FU2 is acceptable for recreational use. With land use controls in place to prevent future

residential development, and prevention of casual access by adjacent off-site residents

through maintenance of a boundary fence, FU2 can be used for recreational purposes. In

addition, according to Section 24 of the Memphis and Shelby County zoning regulations,

single-family and mulh-family residential uses are prohibited. Also, under the Federal

Property Management Regulations, FU2 is slated for transfer from the DoD (Army) to

the DOI/NPS. It will then be transferred by public benefit conveyance to the City of

Memphis for use as a park According to 41 CFR 101-47.308-7, property for use as a

public park or recreational area must be used and maintained for the purpose for which

it was conveyed in perpetuity, or be returned to the United States (24 CFR 51D).

FU4 has 7,200 ft 2 of lead-contaminated surface soil that will reqmre remedial achon in

order to be protective for industrial use. Wxth land use controls in place to prevent

residential development, coupled with the referenced surface soft remedial action for

lead exceeding the industrial reuse criterion, FU4 can be used for industrial purposes.

Land use controls are part of the selected remedy for the Main Installation, and shall be

implemented through a land use controls nnplementation plan (LUCIP). The LUCIP shall

be developed as part of the remedial design. The timing and nature of the monitoring and

reporting for the land use controls shall be specffxed in the LUCIP. However, to remain

protective, land use controls depend on annual monitoring, and maintenance of fences and
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signs. The results of the annual evaluation shall be reported to TDEC and EPA. The deed

restrictions will add a layer of protechon against future residential use that will augment

current zoning restrictions There _s no mcrease m risk to the community or to workers due

to unplementahon of this alternative because there are no site actiwties that will affect

exposure. Controls and restrichons will take an estimated 6 months to implement Land use

controls are easy to implement and reqmre no special equipment or materials. The action

could be enhanced by extending the areas of control and related fencing.

Alternative SS7: Excavation and Off-site Disposal

This alternative mcludes the excavation, transportation, and off-site disposal of lead-
contaminated surface soil. One foot of contaminated surface soils will be removed from one

7,200-ft 2 area in FU4 where lead concentrahons are equal to or greater than 1,536 mg/kg and

disposed at an appropriate off-s:te landfill. Following excavation of the contaminated soil,

I ft of clean (laboratory-tested) backfill will be placed in all areas excavated, and the entu:e

area landscapmg will be restored to its original condition.

Excavation, transportation, and off-site d_sposal will reqmre temporary controls that will

limit the use of those areas immediately adjacent to the excavation sites within the MI

during implementahon. These restrichons will be coordinated with the Depot reuse

implementation plans. Under this alternative, excavahon confLrmation sampling and

analyses wdl be required to confirm that RAOs are met. Figure 2-14 depicts the area to be

addressed by this alternative (surface sods contaminated with lead in FU4 above the

industrial use criterion).

Implementation of this alternative will be fully protective in FU4 for industrial use by

eliminating risk of exposure to areas of surface soil with lead exceeding levels acceptable
under an industrial land use scenario. This alternative will remain effective after completion

because contaminated sod will have been removed. Removal is reliable and permanent. No

monitoring or management beyond the implementahon period will be required.

Tfus alternative prowdes no reduction in toyacity, mobility, or volume of the contaminated

sod through treatment. Disposal in an off-site landfill reduces the mobility of contaminants

by physical containment.

Site engineering controls wilt be required to minimize fugitive dust and stormwater releases

during periods of sod disturbance such as excavahon and hauling Site workers might be

required to wear dermal and respiratory protective equipment to minimize the likelihood of

exposure during mtrusive actiwties in the lead-contaminated areas of FU4. This alternahve

will take about 6 months to complete

This alternative is easily implemented and momtored. No special techniques, materials,

eqmpment, or skills are required. Native soil is available locally for backfill. Off-site

transportation may require specml controls on truckmg operations The removal action

could be enhanced by enlarging the excavated area if more contarrunation were discovered.
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Groundwater

Alternative GW3 - Enhanced Bioremediation

This alternative employs nutrients/chemicals to accelerate natural blodegradafion for

treatment, thus reducing the TMV of the plume through treatment. The short-term

effectiveness is considered acceptable because there will be no risk to workers, the

community, or the environment during implementation. This alternative is technically

feasible and could be implemented with readily available labor, matenals, and equipment

within a relatwely short period of time.

Alternative GW3 uses injection of nutrients to enhance the natural biodegradatlon

processes. The remedy will accelerate biodegradation in the most contaminated parts of the

plume. Untreated parts of the plume will degrade under natural attenuation processes (as

described in Alternative GW2, Land Use Controls with Long-Term Monitoring). In the

absence of pilot test data, a conservative assumption was made that the nutrients will triple

the blodegradation rate within the aquifer, and the dura_on of the remedial action was

assumed to be 10 years. Therefore, enhanced bioremediation must also include land use

controls and groundwater monitoring.

Preliminary design components will include the following:

• Nutrient miection into the fluvial aquifer will be conducted via borings or wells.

Treatment zones will be established in the most contaminated parts of the plume within

the MI (Figure 2-16). Pilot tests will be required to determine injection volumes, spacing,

and depth. Nutrient re-mjechon will occur at intervals determined by pilot tests and

monitoring results.

• Deed restrictions will prohibit the installation and use of production and consumptive

use wells and drilling into aquifers below the fluvial aquifer until cleanup levels are

achmved. The deed restrictions will also guarantee access to contingency areas, all

injection, boundary, sentinel, and monitoring wells for the life of the remedy. These

restrictions rmght be removed at the complehon of the remedy. An annual evaluation

will be conducted in accordance with the LUCIP to verify that land use controls and

deed restrictions are in effect and to ensure that land use changes that may pose an

unacceptable risk to the users have not occurred.

• A network of groundwater wells will be monitored at a frequency that will be

determined during the Remedial Design phase of the project; however, monitoring will

be no less than arLnua] for the first 5 years. Well locations will be chosen during the

Remedial Design phase with the following guidehnes:

- Wells inside the southwest and southeast plumes to measure the effect of enhanced

bioremediatmn and natural attenuation. Water samples will be analyzed for VOCs as

well as degradation products.

- Boundary wells to detect potential migration of a plume to the MI boundary. Water

samples will be analyzed for VOCs.

- Sentinel wells to detect potential rmgration of a p]nme into the deeper confined sand

aquifer. Water samples will be analyzed for VOCs.
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• Monltormg well maintenance (cleaning, wellhead repairs) will be performed as needed.

• Annual summaries of monitoring data will be produced to document the site condihons

and progress of the remedy.

• Groundwater concentrahons will meet MCLs in all monitoring wells for four

consecutive monitoring periods to demonstrate completion of the remedy. The sampling

schedule wdl therefore be subject to change in response to observed trends and

variability.

• Contingency provisions will ensure that if groundwater contamination exceeds MCLs at

the boundary wells or the senhnel wells, more achve measures for plume control will be

implemented.

Without detailed informahon regarding the magnitude of MCL exceedances at boundary or

sentinel wells m the future, development of a detailed contingency plan is not possible.

Rather, should it be determined that the selected alternative is not achieving RAOs and an

alternative remedlation strategy is warranted, a detailed contingency plan would be

completed at that time. The contingency plan would evaluate the existing site data and

evaluate alternatives that could be implemented to achieve RAOs. The contingency plan

would be reviewed by stakeholders, commented upon, and revised as necessary for the

purpose of fmalizmg the revised remedy. Following this, the public notification and remedy

modihcatlon phases of work would be completed to document the revised remedy. Fmally,

the revised remedy would be designed and then unplemented. The tune between

identffymg the need for an alternative remedy and unplementation of the revised

remediation strategy is estimated at 8 to 12 months, prowded funding is available.

The costs of this alternative are split between capital cost (one-third) and present worth of

O&M cost (two-thirds). These costs could increase ff pilot tests mdicate that more extensive

injection of nutrients/chemicals is needed to actueve MCLs. Also, no cost estimates have

been made for more extensive treatment, if required because of increased risk from plume

migration.

Extensive subsurface sampling during the RI did not identify a significant on-site source of

groundwater contamination. Should such a source be identified during future site activities,

alternatives to remove the source will be evaluated and appropriate changes will be made to

the remedy.

2.11.3 Summary of Estimated Remedy Costs

Surface Soil

The estimated costs for the selected soil remedy, Land Use Controls and Excavation and

Off-site Disposal, are as follows:

Capital Costs: $183,000
PW O&M Costs: $57,000

Total PW Costs: $240,000

Table 2-13 presents a detailed description of the costs assoc*ated with this remedy. The

assumptions used in developing the cost estimate for this alternative were as follows:
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• Soils with contaminant levels identified as exceeding the RAOs will be removed and

disposed as follows:

- For mdustrxal activaties m a portion of FU4, soils wath lead concentrations equal to or

greater than 1,536 mg/kg.

• The extent of lead contamination in the surface soil is adequately defmed

(approximately 7,200 ft 2 south-southeast of Building 949 in FU4).

• Land use controls will be applied to the entire MI (excluding Parcels I and 2 of FU6). An

annual evaluation will be conducted in accordance with the LUCIP to verify that land

use controls and deed restrictions are in effect and to ensure that land use changes that

may pose an unacceptable risk to the users have not occurred.

• Contaminated surface soil will be excavated to a depth of I ft and replaced with

compacted clean (laboratory-tested) backhll. All disturbed sites will be restored to

origmal conditions.

• Excavated lead-contaminated soil could require special handling and disposal at a

RCRA Subtitle C hazardous waste landfill; however, disposal characterization samples

will be analyzed prior to disposal. If the soil is determined to be non-hazardous, it could

be disposed at a local Subtitle D landfill. Based on the concentrations of lead, it is

conservatively assumed that all of the lead-excavated soil wdl be hazardous and will be

disposed at a hazardous waste RCRA Subtitle C landfill.

• Periodic 5-year reviews by regulatory agencies will be required as long as hazardous

substances, pollutants, or contaminants remain at the site above levels that will allow for

unrestricted use and unrestricted exposure. Present worth costs use 30 years as a costing

period.

The information used to create these cost estimate summaries was based on the best

available data regarding the anticipated scope of the remedial alternative. Changes m the

cost elements are likely to occur as a result of new information and data collected during the

engineering design of the remedial alternative. Major changes may be documented in the

form of a memorandum in the Administrative Record file, an Explanation of Significant

Differences (ESD), or a ROD amendment. The order-of-magmtude engineering cost

estimates presented are expected to be within +50 to -30 percent of the actual project cost.

Groundwater

The estimated costs for the selected groundwater remedy, Enhanced Bioremediation, are as
follows.

Capital Costs'
PW O&M Costs:

Total PW Costs:

$1,019,000

$1,203,000

$2,222,000

Table 2-14 presents a detailed description of the costs assocxated with this remedy. The

assumptions used in developing the cost estimate for this alternative were as follows:
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• The remedy will reqmre 10 years to achieve remed,al goals.

• Deed restrictions will be the only land use controls to be imposed under this remedy to

prevent the mstallatmn of wells for production or consumptive groundwater use.

However, as discussed in Section 2.12 below, there are local ordinances, which would

also prevent installation of wells on this site. An annual evaluation will be conducted in

accordance with the LUCIP to verify that land use controls and deed restrictions are in

effect and to ensure that land use changes that may pose an unacceptable risk to the

users have not occurred. New momtoring wells will be installed, and a network of wells

will be included in the momtoring program.

• A 6-month pilot study will be completed to determine design parameters, such as type

of injection material, injection amounts, depth, and zone of influence. During this test, a

su*table quantity of nutrients to enhance biodegradat*on will be mjected into the fluvial

aquifer at 10 locat*ons. After injection, groundwater concentrat*ons will be momtored

eight times. Samples will be analyzed for VOCs, degradation products, and metabolic

acids.

• 120 injection points will be installed by conventional drilling techniques.

• Re-injection will occur four times (years 2 through 5).

Groundwater momtoring will occur at a frequency to be determined during the

Remedial Design phase of the project; however, monitoring will be no less than annual

for the first 5 years. Water samples will be analyzed for VOCs and degradat*on

parameters. Field parameters (such as water level, pH, specific conductance,

temperature, oxidation-reduction potential, and dissolved oxygen) will be measured

during sample collection.

• Monitoring well maintenance will be performed every 5 years.

• All monitoring wells and inject*on points will be plugged and abandoned per Memphis-

Shelby County requirements at the completion of the remedy.

Annual monitoring reports will document the site status. These reports will include a

potentiometric surface map, a plume map, summary tables of detected parameters,

interpretative text, and an appendix that contains the laboratory data and field forms.

Periodic 5-year rewews by regulatory agencies will be required as long as hazardous

substances, pollutants, or contaminants remain at the site above levels that would allow

for unrestricted use and unrestricted exposure

The principal uncertainties associated with the selected groundwater remedy are the rate of

biodegradation that will be achieved using nutrients and the extent of the treatment zone of

influence. More Injection points or more frequent application of the nutrient compounds

may be needed to treat the plume during the life of the action. The scope and cost of the

actual application cannot be predicted without pilot test data. Information from the

additional wells to be installed to confirm the conceptual model of the fluvial aquifer may

change the number of long-term monitormg wells needed for nnplementat*on. The

preliminary design and cost estimate assume application amounts and frequencies based on

the experience of the queried vendor(s).
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2.11.4ExpectedOutcomesoftheSelectedRemedy
Based on the information available at this time, DLA, EPA, and TDEC believe the selected

remedy will be protective of human health and the environment, will comply with ARARs,

will be cost-effective, and w_ll utilize permanent soluhons and alternative treatment

technologies to the maximum extent practicable.

Implementation of the selected remedy will facilitate the transfer of this closed base to the

City of Memphis and Shelby County for redevelopment and reuse as commercial, light

mdustrial, and recreational faclhties, providmg a strong economic base to anchor the low-

income and &sadvantaged neighborhoods of southeast Memphis.

The time required to implement the anticipated land use controls is estLmated at

approximately 6 months. Groundwater is not currently used for drinking water and will not

be used for this purpose m the future. Groundwater concentrations of PCE and TCE (and

their degradation products) above MCLs is expected to be reduced to MCLs before the

groundwater migrates off-site.

As part of the Remedial Design, a LUCIP will be developed. This portion of the Remedial

Design will detail how the land use controls in the selected remedy will be implemented,

maintamed, and monitored by the Army over time. As a planning document pursuant to a

ROD, the LUCIP will be enforceable by any party under CERCLA.

2.12 Statutory Determinations
Under CERCLA and the NCP, the lead agency must select remedies that are protectwe of

human health and the environment, comply with ARARs (unless a statutory waiver is

justified), are cost-effective, and utilize permanent solutions and alternative treatment

technologms or resource recovery technologies to the maximum extent practicable. In

addition, CERCLA includes a preference for remedms that employ treatment that

permanently and significantly reduces the volume, toxicity, or mobihty of hazardous wastes

as a prmcipal element and a bins against off-site disposal of untreated wastes.

2.12.1Protectionof HumanHealthandtheEnvironment

Land use controls are protective of human health since exposure to contaminatmn is
controlled. Deed restrictions, which will be instituted and controlled by the lead federal

agency separate from the impact of local politics, provide an extra layer of prevention

against residential use and the drilhng of wells into or through the contarrunated aquifer.

According to Section 24 of the Memphis and Shelby County zoning regulation, single-family

or multi-family resldentml uses are prohibited on the MI. Also, under the Federal Property

Management Regulations, FU2 is slated for transfer from the DoD (Army) to the DOI/NPS.

It will then be transferred by public benefit conveyance to the City of Memphis for use as a

park. According to 41 CFR 101-47.308-7, property for use as a public park or recreational

area must be used and maintamed for the purpose for which it was conveyed in perpetuity,

or be returned to the Umted States (24 CFR 51D).

Excavation, transportation, and off-site disposal IS protective of human health and the

environment by removing contaminated soil. Removmg contaminants reduces mdustrml
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worker exposure to levels that are acceptable for the intended land use; however,

unacceptable levels for the residential scenario will remain at areas where no removal will

occur.

Enhanced bioremediation of groundwater is considered protective of human health and the

environment because groundwater wdl be treated m order to lower contamination levels to

MCLs. During implementation, momtormg will warn ff the plumes begin to migrate off-site

or mto deeper aquifers. The remedy will be reviewed on a 5-year basis to ensure that the

protectiveness is still effectwe. If a groundwater data review indicates that PCE or TCE is

rrugrating off-site or into an underlying aquifer at levels greater than MCLs, a contingency

plan will be developed for remedlation of those constituents.

2.12.2 Compliancewith ARARs

ARARs are federal standards, requirements, criteria, or limitations that remedial actions

must meet. Included in ARARs are state requirements if they are more stringent than federal

requirements. There are three types of ARARs: chemical-specific, action-specific, and

locahon-specific.

Chemical-Specific

There are no cherrucal-specific ARARs for the soil. Therefore, chermcal-specific remedial

goal options (RGOs) developed in the risk analysis were used for the remedial alternatives

analysis.

MCLs and maximum contaminant level goals (MCLGs) are relevant and appropriate as

clean-up levels for groundwater that is a current or potential source of drinking water. The

fluvial aquifer is a potential source of potable water at the Depot. Title 40 of the Code of

Federal Regulatzons Section 300.430 (40 CFR 300.430, the NCP) states that MCLGs (estabhshed

under the Safe Drinking Water Act [SDWA] at 40 CFR 141) above zero, shall be attained if

relevant and appropriate to the circumstances of the release. Where the MCLG for a

contarnmant has been set at zero, the MCL for that contaminant shall be attained. TDEC's

MCLGs and MCLs are listed at Tennessee Rule 1200-5-1-.06 and are idenhcal to the federal

MCLGs and MCLs.

Action-Specific

Disposal characterization of the excavated soil will be conducted in accordance with 40 CFR

261. Disposal of contaminated soil will meet RCRA LDRs. The disposal characterization

samphng and analysis may deterrmne that the lead-contaminated soil is a hazardous waste

(D008) per 40 CFR 261.24, and, therefore, will be reqmred to be treated and disposed in a
RCRA Subtitle C hazardous waste landfill.

Tennessee Rule 1200-3-1 on fugitive dust emissions during excavation, transportation, and

backfilling operation will be complied with. The existing National Pollutant Discharge

Elimination System (NPDES) requires compliance with regulahons pertaining to

stormwater in contact with contaminated soil during construction activities.
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The following groundwater ARARs are applicable:

• State of Tennessee Rule 1200-4-6 --Apphcable to underground injection control (UIC)

pernut with the Division of Water Supply, and mjection well permits.

• Rules and Regulations of Wells in Memphis-Shelby County Established by the Ground Water

Quahty Control Board for Memphis-Shelby County, Tennessee -- Applicable to the location,

design, installation, use, modification, repair, and abandonment of all types of wells.

• RCRA for the disposal of the waste soil generated during well installation and

groundwater momtormg.

• Clean Water Act -- Applicable to local groundwater and wellhead protection

requirements.

• Occupational Safety and Health Administratmn (OSHA)-- Apphcable to the protection

of site workers durmg remedial action.

Location-Specific

Currently, the MI is zoned as Light Industrial (I-L). The principal uses permitted are

manufacturing, wholesaling, and warehousing. Accordmg to Section 24 of the Memphis and

Shelby County zoning regulation, smgle-famfly, or multi-family residential uses are

prohibited at the MI Deed restrlctmns precluding future residential use across the MI

reinforce and add a layer of protectiveness over and above the existing land use controls

Under the Federal Property Management Regulations, FU2 is slated for transfer from the

DoD (Army) to the DOI/NPS. It will then be transferred by public benefit conveyance to the

City of Memphis for use as a park. Accordmg to 41 CFR 101-47.308-7, property for use as a

public park or recreational area must be used and maintamed for the purpose for which it

was conveyed in perpetuity, or be returned to the United States (24 CFR 51D).

The Ground Water Quality Control Board for Shelby County, Tennessee, has promulgated

Rules and Regulations of Wells in Shelby County Under these rules, water wells are defined as

wells developed for the primary purpose of producmg a supply of water regardless of the

intended use of the water supply. The rules prohibit water wells within a half-mile of the

designated boundaries of a listed federal or state CERCLA site or RCRA corrective action

sate, unless the owner can demonstrate that movement of contaminated groundwater or

materials into adjoining aquifers will not be enhanced by the well. Similar location

restrictions are not specified for any other type of well (e.g., momtormg, injection, and

recovery). In addition, these rules allow the Memphis - Shelby County Health Department

to reject a permit application for a proposed well if the well will be harmful or potentially

harmful to the water resources of Shelby County. Specific criteria for the determination of

harm or potential harm are not identified in the rules.

Deed restrictions placed on the property at the MI will also prohibit groundwater use within

the MI during implementation of the remedial action. These restrictions will not be removed

until the remedial action as complete.
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64

Other Criteria and Guidance

By removing contaminated surface soil and &sposing off-site, the site will meet surface sod
RAOs for industrial use.

2.12.3 Cost-Effectiveness

The selected remedies are cost-effechve and represent a reasonable value for the money to

be spent. In making this determination, the following definition was used. "A remedy shall

be cost-effective if its costs are proportional to its overall effectweness " (NCP

300.430(f)(1)(ii)(D)) This was accomplished by evaluating the overall effectiveness of those

alternatives that satisfied the threshold critena. Overall effectiveness was evaluated by

assessing three of the five balancing criteria (long-term effectiveness and permanence;

reduction in toxicity, mobility, and volume through treatment; and short-term effechve-

ness). Overall effechveness was then compared to costs to determine cost-effectiveness. The

relahonship of the overall effectweness of these remedial alternatives was determined to be

proportional to its costs; hence, this selected remedy represents a reasonable value for the

money to be spent.

The estimated present worth cost of the selected soft remedy is $240,000. The estimated

present worth cost of the selected groundwater remedy is $2,222,000. By removing lead

contamination equal to or greater than 1,536 mg/kg from the site, the selected remedy

allows for unrestricted industrial land use. Enhanced bioremedlahon for groundwater was

chosen over Alternative 2 because it is expected to actueve RAOs m a more reasonable

timeframe and satisfies the statutory preference for treatment.

2.12.4 Utilizationof PermanentSolutionsand AlternativeTreatment Technologies
to the MaximumExtent Possible

Of those alternatives that are protective of human health and the environment and comply

with ARARs, the selected remedies proved the best balance of trade-offs in terms of the five

balancing criteria, while also consEdering the statutory preference for treatment as a

principal element and bias against off-site treatment and disposal and considering State and

community acceptance

The remedy will sahsfy the criteria for long-term effectiveness by permanently removing

lead-contaminated soil that exceeds the industrial-use criterEa and reducing the

concentrations of PCE and TCE (and their degradation products) in the groundwater to

levels below MCLs. Enhanced bEoremedmtion will reduce the volume and toxicity of

contaminated groundwater through treatment. The selected remedies will not present short-
term risks different from the other treatment alternahves.

2.12.5 Preferencefor Treatment as a PrincipalElement

By treating the contaminated groundwater through the innovative treatment technology,

enhanced bioremediation, the selected groundwater alternative addresses potential

exposure pathways posed by the MI. By uhhzmg treatment as a significant portion of the

remedy, the statutory preference for remedies that employ treatment as a principal element
is satisfied.
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The selected remedy for surface soil contamination at the MI does not satisfy the statutory

preference for treatment as a principal element of the remedy. However, the remedy for

surface soil was chosen for the following reasons'

Deed restrictions and site controls can be implemented quickly.

Deed restrictions and site controls provide additional layers of protectiveness above

existing land use restrictions and controls.

Excavation and off-site disposal provides permanent risk reduction at the MI through

removal.

The remedy will allow the property to be used for industrial land use, and does not

preclude future response actions, if warranted.

The remedy is cost-effective at achieving anticipated industrial land use criteria.

Hazardous substances above health-based levels will remain in groundwater beneath the

Memphis Depot after wnplementation of this remedy. Because hazardous substances are to

remain, DLA, TDEC, and EPA recogruze that Natural Resource Damage claims, in

accordance with CERCLA, may be apphcable. This document does not address restoration

or rehabihtation of any natural resource injuries that may have occurred or whether such

injuries have occurred. In the interim, neither DLA nor TDEC waives any rights or defenses

each may have under CERCLA, Sect. 107(a)4(c).

2.12.6 Five-YearReview Requirements

Both selected soil and groundwater remedies will result in hazardous substances,

pollutants, or contaminants remaining on-site above levels that allow for unlimited use and

unrestricted exposure. Therefore, as required by Section 121(c) of CERCLA and NCP

§300 430(f)(5)(iii)(C), a statutory review will be conducted every 5 years from initiation of

remedial action to ensure that the remedy continues to be protective of human health and

the environment.

2.13 Documentation of Significant Changes

CERCLA Section 117 (b) requires an explanation of significant change if actions selected in

the final Record of Decision (ROD) differ significantly from the remedy presented in the

Proposed Plan. There are two aspects of this ROD that differ from the Proposed Plan

(CH2M HILL, August 2000), as presented below:

The Proposed Plan for the MI was released for public comment m August 2000. The plan

identified Alternative SS2, Land use Controls, as the preferred alternative for each FU as

a measure to prevent a residential land use scenario. In addxtion, the plan called for deed

restrictions, in conjunction with land use controls, as part of the land use controls. The

land use controls and thmr effect on the MI will differ slightly among the FUs.

Specifically for FU2, the Proposed Plan called for no fishing or swimming in the FU2

lake (Lake Danielson) and pond (Golf Course Pond) for safety reasons. During the

public comment period, review of the Administrative Record indicated that human

health risks from Lake Danielson and the Golf Course Pond do not materially increase
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the total risk at FU2. Absent such risk, there is no basis under CERCLA for a specific

response action to address the two water bodies. Therefore, deed restrictions are not

required for the prevention of fishing and swnnming m Lake Danlelson and the Golf

Course Pond. For safety and habihty reasons unrelated to exposure, the current owners

may continue the ban on fishing and swLmming through signage to be placed at the

perimeter of these water bodies. Future owners of the property, enclosed within FU2,

may also choose to enforce the ban for sinuiar reasons.

The small area of lead soil contamination located in FU 4 adjacent to building 949 is,

comcidentally, located in a key area for BRAC re-use needs. A lessee is currently re-

configuring a large portion of the western side of the Main Installation to accommodate

the lessee's business needs, and its plans call for construction of an administrative

building at this location. Timing is critical for this lessee to move forward with its plans.

Therefore, in order to accommodate the economic redevelopment of this site, the

Defense Logistics Agency exercised its removal authority under CERCLA Section 104, as

delegated m Executive Order 12580, and removed the lead contaminated soil subsequent

to development of, but prior to final execution of this ROD. This action has no effect on

the protectiveness of the selected remedy because it merely moved forward the time in

which the soil response action occurred. As part of the public comment period for the

Proposed Plan, the pubhc has had an opportunity under Section 117 of CERCLA to

comment on the appropriateness of the soil response action, and there was no

opposition to it. Both EPA and TDEC have agreed that the action is an appropriate part

of a final, protective remedy, regardless of the timing of the action and the CERCLA

authonty under which it is performed. In addition, EPA and TDEC parhcipated in

oversight of the action to the same degree that they otherwise would have done if it had

been conducted as part of the final remedy. However, because the early completion of

this action effectively eliminates it as part of the remedy selected under Section 121 of

CERCLA, this represents a significant difference from the remedy as ongmally

proposed Therefore, it is appropriate to document the change here.

As stated above, the removal action occurred subsequent to development and lead

agency approval of the ROD. Therefore, to the extent that this final, fully executed ROD

contains forward-looking statements about response actions to address the lead-

contaminated soil at Building 949, those actions have already been completed in full
coordination with both EPA and TDEC.
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TABLE 2-1
Functional Unit Titles and Descriptions

Memphis Depot Main Installation ROD

FU
No. Name Common Past Land Use Description

Twenty Typical
Warehouses

Southeast Golf
Course/
Recreational Area

3 Southwest Open
Area

4 Northem and

Central Open Area

5 Newer Warehouses

6 Administrative and
Residential Areas

7 MI Groundwater

Transportahon to and
storage m closed
warehouses

Golf, other recreation

Transportation to and
storage in open-sided
warehouses, painting and
sandblasting, open storage

Open storage, and
transportation to and storage
in closed warehouses

Transportation to and
storage in closed
warehouses

Off=ces, equipment storage
and maintenance, on-base

housing

Located in the northeastern area of the M[,

consmtmg of about 20 large warehouses, with
interspersed roadways and railroad tracks.

Located in the southeastern comer of the MI,

consisting of golf course (Pamel 3) This FU
also includes a baseball held and a small
playground =nthe southeastem comer. This FU
includes two constructed ponds and two
concrete-hned drainage ditches from the ponds
leading off-site.

Located inthe southwestern corner of the MI,

consisting of varied types of parcels and sites.

Located m the north-central to northwest area of

the MI, covenng a large area.

Located in the south-central area of the MI and

includes 10 large warehouse buildings

Located along the eastem property boundary of
the Depot along Airways Boulevard This FU
includes the admmlstretwe bu=ldmg,former
mdltary Housing Area, parking lots, and other
asphalt-paved areas.

Groundwater beneath the MI (exclusive of Dunn
Field)

MI = Main Installation
FU = Functional Unit
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TABLE 2-2

Dst of MI Sties from the FFA

Memphis Depot Main Insta//attonROD
INSTALLATION DSERTS SITE
RESTORATION NUMBER(=)
SITE NUMBER DESCRIPTION

Functlona/ Unit - Twenty Typlcals Warehouses

57 57 I Butldmg 629 Spdl Area

65 65 I XXCC-3 {Buildmg 249)
71 71 Herbtclde {All railroad tracks) {used to clear tracks)
73 73 2,4-Dichlorophenoxyacetlc Acid {all grassed areas)

Functional Unit 2 - Southeast Goff Course Area

25 25
26 26
51 51
52 52
69 69
73 73

I Golf Course Pond

Lake Dantelson
Lake Danlelson Outlet D_tch
Golf Course Pond Outlet Dttch

2,4-D, M2A1, and M4 Flamethrower Dquld Fuels (surface apphcatlon)
2,4-Dtchlorophenoxyaoehc Acid (all grassed areas)

Functional Unit 3 - Southwest Open Area

27 27
29 29
30 30
31 31
32 32

33 33

34 34
40 40
41 41
71 71
73 73
82 82
84 84
87 87
88 88
89 89

Functional Umt 4 - Northern

Former Recoupment Area {Bu=ldm9 873)
Former Underground Waste Otl Storage Tank
Paint Spray Booths (2 of 3 total, Bu=ldmgs 770 and 1086)

Former Paint Spray Booth (Budding 1087)
Sandblasting Waste Accumulat=on Area
Sandblastmg Waste Drum Storage Area {metal shed south of Building
1088)

Budding 770 Underground Oil Storage Tanks
Safety Kleen Umts - 5 of 9 total (all located m Buddmg 770)
Satellite Drum Accumulat=on Areas - 1 of 4 total (vtc=n=tyBudding 770)
Herbicide (All ratlroad tracks) {used to clear tracks)
2,4-Dtchlorophenox,/acettc Actd {all grassed areas)

Flammables (Bu=ldmgs 783 and 793)
Flammables, Solvents, Waste O=1,etc {Butld=ng972)

DDT, banned pesttcides (Buddmg 1084)
POL (Buddmg 1085)

Actds (Budding 1089)

and Central Open Area

28
35
36
37

28
35
36
37

38 38
39 39
41 41
54 54
55 55 Mam Installabon - DRMO North Stormwater Runoff Canal
42 42
43 43
44
45

44
45

46 46
47

53

47

53

56 56
7O
71

7O
71

Recoupment Area (Budding 865)

DRMO Butldmg $308 - Hazardous Waste Stora,qe
DRMO Hazardous Waste Concrete Storage Pad
DRMO Hazardous Waste Gravel Storage Pad
DRMO Damaged/Empty Hazardous Materials Drum Storage Area

DRMO Damaged/Empty Lubncant Contamer Area
Satelhte Drum Accumulation Area (1 of 4 total - Butld=ng210)
Mam Installation - DRMO East Stormwater Runoff Canal

Former pentachlorophenol D_pVat Area
Former Underground pentachlorophenol Tank Area
Former Wastewater Treatment Umt Area

Former Contammated Soll Stagmg Area
Former pentachlorophenol Pallet Drying Area
Former Contaminated Soil Drum Storage Area (300 feet west of Buddmg
689; removed 1988)
X-25 Flammable Solvents Storage Area (near Budding 925)
Mare Installatton- West Stormwater Dramage Canal
POL, Vanous Chem=cal Leaks {radroad tracks 1, 2, 3, 4, 5, and 6)
Herb=ctde (all ratlroad tracks) {used to clear tracks)
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TABLE 2-2 (cont'd)
List of MI Sttes from the FFA

Memphzs Depot Main Installation ROB
INSTALLATION DSERTS SITE
RESTORATION NUMBER I=}

SITE NUMBER DESCRIPTION
72 72

73 73

74

79

74

79

8O 8O

81 81

83 83

Waste Otl (DRMO yard) (surface apphcahon for dust control)

2,4-Dichlorophenoxyacetlc Actd (all grassed areas)
Flammables, Tox=cs (West End - Buddm 9 319)

Fuels, Miscellaneous Ltqu}ds, Wood, and Paper (Wcmgy $702)

Fuel and Cleaners Dtspenslng (Bu}ldmg 720)

Fuel Otl AST (Buddmg 765 - removed m 1994)

Disposal of Dned Paint Restdues- South of Buddmg 949

Functional Umt 5 - Newer Warehouses

75 75 Unknown Wastes near Butldmg 689

76 76 Unknown Wastes near Building 690

77 77 Unknown Wastes near Butldmgs 689 and 690
78 78 Alcohol, Acetone, Toluene, Naphtha; Hydrofluortc Acid Spdl

49 49 Medical Waste Storage Area

40 40 Safety Kleen Umts - 4 of 9 total units (Buildings 253, 469, 490, and 689)
41 41 Satellite Drum Accumulation Areas - 2 of 4 total areas (ButLdmgs 260 and

469)

71 71 Herblctde (all radroad tracks) (used to clear tracks)

73 73 2,4-Dtchlorophenoxyacetlc Actd (all grassed areas)

Funct}onal Unit 6 - Admimstrehve and Ree_denha/ Areas

3O 30

40 40

41 41

58 58

59 59

48

6666

67 67

68 68

48

71

73

Notes:

2,4-D
AST
CWM:
DDT
DRMO.

FFA
MDRA:
MOGAS

PCB
PO4'
POL"

a.

71
73

Paint Spray Booths (1 of 3 total - Buildmg 260)

Safety Kleen Units - 4 of 9 total units (Butldings 253,469, 490, and 689)
Satellite Drum Accumulahon Areas - 2 of 4 total areas (Butldmgs 260 and

469)

Pest,cldes, Herbicides (Pad 267)

Pesticides, Cleaners (Budd,ng 273)

POL (Budding 253)

MOGAS (Butldmg 257

POL (Building 263) (20 by 40 feet)

Former PCB Transformer Storage Area

Herbicide (all ratlraad tracks) (used to clear tracks)
2,4-Dtchlorophenoxyacettc Acid (all grassed areas)

2,4-D=chlorophenoxyacehc ac=d
Abovegraund storage tank
Chermcal Warfare Matenel

4,4'-Dichlomdtphenyltnchloroethane
Defense ReutihzaUon and Marketmg Office

Federal Factltttes Agreement
Memphts Depot Redevelopment Agency
Motor gasohne
Polychlonnated blphenyl

Phosphate
Petroleum, o11,and lubncants

Defense Stte Environmental Restorahon Tracking System (DoD Database)

MI = Mavn Installation
FU = Functtonal Untt

Tables RODkRev 2 Table 2-2 doc Rev 2 Page 2 of 2
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TABLE2-3

Numberof Soil, SedFment,and Surface Water Samples Collected rnFUs 1 through 6 DuringCH2M HILL RI/FS SamphngEvents

Memphis Depot Main Installation ROD

Sample Eventm

_ BRAC = DO4 b MAIN RI/FS c
SB SE SS SB SB SE SS SW

RId Screening Site e

SB SS SW SB SE SS SW

FU1

FU2

FU3

FU4

FU5

FU6

6

18

35

3

22 1

35

14

37 1

8 1

10

23

1 9 5 9

30 63

3 48

1 16

8 4

12 5

6 11

27 34

9 6

16

15

34 14 15

67

138 11

28

26

8

2O

48

101

14

13

aBRAC
bDo4

CMAIN RIFS

dRI

eScreemng Site

BRAC samples were collected m October 1996 as part of the RI
Dehvery Order 4 (DO4) tsthe groundwater samphng event that took place from March 1996 to
October 1998 as part of the RI
Adddional samples for RI, BRAC, and screenmg sttes (and inlt=almvestlgatrons for Topographtc
Engmeermg Center saes) collected tn September and October 1998
RI sttes sampled m December 1996 and January 1997
Screening sttes sampled m December 1996 and January 1997

SB - subsurface sod, SE - sediment, SS - surface soil, SW - surface water, FU -Functtonal Unit

10

16

Tab4esROD_Rev2Tables2-1,2-3-2-10,2d2doc Rev2
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TABLE 2-4

Analytes Investigated for FU7 (Groundwater)

Memphis Depot Main Installation ROD

Stahon Sample
HY01 HY015B

HY02 HY025B
HY03 HY035B
HY04 HY045B2

HY04 HY045B
HY07 HY075B
HY09 HY0958
HY-83A HY83A5

HY-83A HY83A5FD
HY-89A HY89A5
MW20 MW20NA

MW20 MW205
MW20 MW205FD
MW20 MW204
MW20 MW204D

MW20 MW203
MW20 MW203DUP
MW20 MW202

MW20 MW201
MW21 MW21NA
MW21 MW215
MW21 MW214

MW21 MW2] 3ADD
MW21 MW213
MW2] MW212
MW21 MW211

MW22 MW22NA
MW22 MW225
MW22 MW224
MW22 MW223

MW22 MW222
MW22 MW221
MW23 MW23NA

MW23 MW235
MW23 MW234
MW23 MW233

MW23 MW232
MW23 MW231
MW24 MW24NA

MW24 MW245
MW24 MW244
MW24 MW243
MW24 MW24DUP

Sample

Type

N
N

N
N
N

N
N
N

FD
N

N
FD
N
FD

N
FD

N

N

IN
IN

N

Date Collected

10/25/1998
10126/1998

] 1/08/1998
11/07/1 998

lO/28/1998
11/03/1998
11104/1998
10/24/1998
1012411998

10/23/1998

03/22/2000
10/17/1998

10/17/1998

03/25/1998

03/2511998
09/24/1997

09/24/1997

06/18/1997

02/07/1996
o3/24/2ooo
1011911998

o3/27/1998

o9/28/1997

09/27/I997

o612o/1997
o2/1o/1996

03/28/20D0
I0/19/1998

o312811998
0912511 997
06/19/1997

02/10/1996

03/23/2000
10/19/1998

03/26/1998

09/2611997
06118/1997

02/10/1996
03/22/20C0

10/19/]998
04/0211998

09/24/1997
06/19/1997

"6

£
a=

• c

0 <

e
= ._

X

X
X
X

X

X
X
X
X

X

X
X
X

X

X
X

X

X X

X
X
X

X
X

X X

X
X
X

X
X X

X
X
X

X
X X

X
X
X
X

2
e

e

,c

8
C
0

0

8
D

E
e

X
X
X

X
×
X

X
X

X
X
X

X
X

X
X
X
X

X
X
X
X

X
X
X

X
X
X
X
X

X
X
X

X
X

X
X
X

X
X
X

X
X
X
X

Tables ROD\Rev 2 Table 2-4 xls Rev 2 Page I of 3
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TABLE 2-4 (cont'd)
Analyles Investigated tor FU7 (Groundwater)

Memphis Depot Main Installation ROD

Station Sample

vlW24 MW242

MW24 MW241
MW25 MW255
MW25 MW254
MW25 MW253

MW25 MW252
MW25 MW251
MW26 MW265
MW26 MW264

MW26 iMW263
MW26 VlW262
MW26 k4W261

MW34 VlW344
MW34 k,lW344D
MW34 VlW343

MW34 ViW343DUP
MW34 VIW342DUP
MW34 VIW342
MW34 VtW341

MW38 VlW385
MW38 VIW385FD
MW38 VIW384
MW38 ",'lW384D
MW38 V1W383

MW38 'vlW383DUP
MW38 VIW382
MW38 VIW382DUP

MW38 VIW381
MW39 MW39NA
MW39 MW395
MW39 MW395FD

MW39 MW394
MW39 MW394D
MW39 MW393
MW39 MW393DUP

MW39 MW392
MW39 MW392DUP
MW39 MW391

MW41 MW415
MW41 MW414
MW41 MW4 ] 3
MW41 MW412
MW41 MW4i011796

MW43 MW435U

Sample

Type

N
N
N

N
N
N
N

N
N
N
N

N
N

FD
N
FD
FD

N
N
N
FD
N

FD
N
FD

N
FD
N

N
FD
N

FD
N
FD

N
FD
N
N

N
N
N
N
N

Date Collected

06/19/1997

02/10/1996

10/16/1998

03/26/1998
o9/25/1997
0611911997

02109/1996

] o12o1] 998
03/28/1998

09/2611997

o6/2o/]997
02/08/1996

03/27/1998
03/27/1998
09/2611997

09/26/1997

06/19/1997

06/19/1997

02/09/'1996

10/17/1998
10/17/1998

03/26/1998
03/26/1998

09/25/1997
09/25/1997
0611911997

06/19/1997

02/11/1996

03/23/2000
I011911998

I011911998

03/'27/1998

03/27/I998

09/26/'1997

09/2611997

0612011997

06/20/'1997
o2/10/1996
I011611998

03/25/1998

09/2711997

06/17/1997

01/17/1996

11/08/1998

"6

i/i

2
o

£

o° -ii
Z := O m

X X X
X X X X X

X X X
X X X
X X X
X X X

X X X X X
X X
X X

X X
X X

X X X X X
X X X

X
X X X

X

X
X X X X

X X X X X X
X X X
X
X X X
X

X X X
X
X X X

X
X X X X X

X X

X X X
X
X X X

X
X X X
X

X X X
X

X X X X X

X X
X X
X X
X X

X
X X

X

X

TablesROD\Rev 2 Table 2-4 xls Rev 2 Page 2 of 3
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TABLE 24 (oont'd)
Analytes Investigated for FU7 (Groundwater)

Memphis Depot Main InstaUatJon ROD

Station Sample

MW43 MW435B

MW43 MW435

MW47 MW475

MW47 MW474

MW47 _W473

MW47 _W472

MW47 VIW471
MW55 VlW555

MW55 ',AW554
MW55 VIW553
MW55 VIW552

MW55 iMW551
MW62 MW62NADUP
MW62 MW62NA

MW62 MW625
MW63 MW635
MW64 MW645
MW66 MW665

MW66 MW66.SFD
MW72 MW72NA
MW72 MW72
PZOI HYO65B

PZ03 HY78A5
PZ04 HY085B
PZ05 HY055B

PZ06 HY86A5
PZ07 HY67A5
PZ08 HY115B

Sample

Type Date Collected

N 10/24/1998
N 10/23/1998
N 10/19/1998

N 03/28/1998
N 09/26/1997
N 06/22/1 _x27

N 02/09/1996
N 10/16/1998
N 03/25/1998

N 09/26/1997
N 06/18/1997
N 02/10/1996

03/2312000

o3123/2ooo
N 10/26/I998

N 10/21/1998

N 10/25/1998

N ]1/12/1998
FD 11/12/1998

03/2]/2000

1010711999

N 10/27/1998
N 10/29/1998

N 11/03/1998
N 11/05/1998
N 11/08/1 998
N ]11o911998

N 11/11/1998
"X" - denotes that consihJent was analyzed for in that particular sample
N - Normal Sample

NA - Natural AJtenuaflon Sample

DUP - duplicate

FD - field duplicate
FU - Funchonal Unit

E

o

C
q)

®

X
X
X

X

X
X
X

X

"6

9

C

_o
I:1

< "o

o

,90

e

X
X
X

X
X
X

X
X
X

X
X

X
X

X
X
X

Q.

8
C
o

0

X

o

E o

X
X

X X
X X

X X
X X

X X
X X
X X

X X
X X

X

X
X
X

X X
X X
X X
X X

X
X
X
X

X
X
X
X

X

TablesROD\Rev 2Table2_4xls Rev 2 Page 3 of 3
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TABLE2-9

EPA We_ght-of-Evtdence Classtficat_onSystem for Carctnogentclty
Memphis Depot Main Installation ROD

Group Description

A

B1 or B2

C

D

E

Human carcmogen, based on evtdence from eptdemtologteal studies

Probable human cammogen
B1 md_cates that hm=ted human data are avadable

B2 indicates sufficient evidence mammals and inadequate or no evtdence m humans

Possible human carcinogen, based on hmtted evtdence m antmals

Not classifiable as to human caminogeniclty

Evidence of noncarcmogentctty for humans

Souse EPA, 1986

Tables ROD_R_,_ 2Tab_es2-1,2-3-2-10,2-12doc Rev 2



6i5 8±

d

o _

ii -

D

E

o
O_

__U.

E
o _>

__ o c

__0_

o_

WW{J_

o.S

w
oo o° o

o o 0

N

o _ -_

o g_

_-m o_ uo _ ¢0o o o$ , ,

o0 0 0 0

_0 c o
0

u-_

m _ _ _0 0
"_ _ o __o> >

-_ E

m p

7
8

-_ -o_ o _

"_ _ 0 ° _

Elu n_ =_ o E _ o-

--- c_c_o _ • _w_--c-- _ EZ_

_<_S_ w _Oosm<_w=_O_wOcmO

C-4

&
o

¢o

l--
oJ

0



615 82

N

I

O
E

&
O
C

oZ
8
E
O

Z

C

_O

O

_8

E
G

O

z

u

&
o

ll
O

Z

N

UI O

o _ 88 5
o Q o -

o o o o o o o o o o

°_ 88 _ '_ -<. -<- _ -<-'i A

- o-- = _--, z
"_ o • ol _ o o_

E _ _ SQ O

-_ _ _ _ _ _! _ _ _ _ _
°°_ _ _ _ ._ _

._ _ _ _ _ _._ , _ _ _

5

"5

8 8 "_ < 8 8 8 8

E E E E E

' * _ _ "_i _ _ _ _ _._
o_ o_ _ _ _:

It. _ M. W. _,

== ¢- £

8

LL L_ L_ U* LL

U.

_n

"0

|

E

o

E -

,o

_ E

8 _

e_

_ E

&

&

O

8



615 83

Z

o o o

E

r_ m

E

<

§
c

m

o

o

o

J

[

f_

_ Z c

!

z_

1

u

c

©

c_

=

5"

il
e_

°_°i}



615 84

ctJ

o

0

_.)

0

Z

co

u_

0

H
_N:
0 N

o

Z c_

0

0

LIJ W

(%1

g:)

<-
o

o

A

'B

&

i-

0



6i5 85

TABLE2-12

Sources of Uncertainty and thetr Contnbutlon to Conservatism in Risk Assessment

Memphts Depot Main Installation ROD

Sources of Uncertainty in Risk Assessment

Hazard Identification

F=eldsampling location btas

Inclusion of soil data from depths outside reahstic
exposure intervals

Use of one-half reporting hmitfor nondetects

Deterrnmabon of background condthons

Companson ontena used m selectmg COPCs

Exposure Assessment

Selectton of sde-speotftc exposure pathways

Estimation of exposure to multiple substances

Assumptton that exposure scenarios and contact
with affected medta wtll occur

Assumphon of frequent, routine exposure over
prolonged durattons

Assumption of equtvalency of phystochemtcal
charactenshcs of sod and sedtment

Selechon of UCL95 or maxtrnum coneentratton for
EPC

Use of default exposure values for physJologtc
)arameters:

- Skm surface area exposed

- Inhalahon rates

- Sediment ingestton rates

- Soil ingestion rates

Toxicity Assessment

Factors used in denvatlon of tox=c=tyvalues (e.g.,
rater-species extrapolation)

Weight of evidence for human oarcmogemcdy

Extmpolatton of less than hfehme exposure to
lifetime cancer nsks

Interactton of mult=plechemical substances

Use of pubhshed RfDs and SFs denved by
standard EPA methods

Denvat=on of dermal SFs and RfDs usLngGI
absorptron factors

Derivation of inhalation RfDs from pubhshed RfC
values

Lack of toxJcttyvalues for some chem=calsor
exposure routes

Assumption of addlttvtty of toxtcologtcaL effects

Use of default PEFs

Degree to which
Factor May Result
in Overestimated

Risk

Moderate-Htgh

Moderate-High

Htgh

High

Moderate-Htgh

Moderate-High

Moderate-Htgh

Moderate

Htgh

Moderate

Moderate-High

Moderate-High

High

Moderate-High

Modemte-Htgh

Degree to which
Factor May

Result in
Underestimated

Risk

Moderate

Low-Moderate

Degree to which
Factor May Result
in Overestimated

or Underestimated
Risk

Low-Moderate

Moderate

Moderate

Low-moderate

Moderate

Low-high

Moderate

Uncertain

Low-Moderate

TablesROD_Rev2Tables2-1,2-3-2-10,2-12d0c Rev2 1OF2
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TABLE2-12(cont'd)
Sources of Uncertaintyand their Contributton to Conservatism tnR=skAssessment

MemphisDepot Main/nstallatlonROD

Sources of Uncertainty in Risk Assessment

Risk Characterization

Addttton of nsks across mulhple exposure
pathways

Addltton of nsks from multiple chemical
substances

Lack of conslderat_on of source depletton, natural
degradabon, or attenuation of COPCs over tJme

Degree to which
Factor May Result
in Overestimated

Risk

Moderate-High

Moderate

Degree to which
Factor May

Result in
Underestimated

Risk

Degree to which
Factor May Result
in Overestimated

or Underestimated
Risk

Low-High

UCL95 95% of the upper confidence hmlt

COPC contaminant of potential concern

EPC exposure point concentrahon

GI gastrointestmal

PEF particulate emission factor

RfC reference concentration

RfD reference dose

SF slope factor

TabtesROD_Rev2Tat_es2-1, 2-3- 2-10, 2-12 doc Re4 2 2OF2
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Table 2-13

Cost Estimate Summary Surface Soil Selected Remedy, Excavation and Off-site Disposal, Industrial Planned Us_

Capital Costs

Memphis Depot Marn Installation ROC

Item l

1

2

3

4

5

6

Activdy/Component
Deed Rsatncbons

1 1 Attorney Fees

1 2 Record=ng of the Deed

Plans for Implementation

Excevahon of Soils (Lead Hot Spot =n FU4)

Surface Water Collectzon and Controls

Quantdy Unit

32 hr $200/hr

2 ea $500/ea

96 hr $75/hr

267 yd 3 $3 69/yd 3

1 ea $10,000 lea

_)lsposal of Contaminated Sods (Lead Hot Spot in FU4)

5 1 Laboratory Analysis - TCLP 1 ea $1,500/ea

5 2 Transportahon-Emelle, AL 373 b tons $33/ton

5 3 Disposal Fee and Taxes- Haz Waste Landfill 373 b tons $308/ton

5 4 Apphcat_on Fees-Haz Waste Landfill 1 ea $250 lea

Confirmation Samphng, 2 Events

6.1 Labor for Both Events 40 hr $75/hr

6 2 Laboratory Analys=s - Lead 8 ea $18/ea

6 3 Rental Equtpment 2 event $360/event

6 4 Mobthzatlon/Demoblhzatton 32 hr $75/hr

6 5 Supphes 2 event $500/event

Restoration of Stte

7 1 Imported Backfill (matenal) 267 yd 3 $10/y_

7 2 Transportation of Backfill On-site 267 yd 3 $11 38 /yd 3

7 3 Laboratory Analysis on Clean Sod

7 3 1 TCL Volahles (8260) 1 ea $198 lea

7 3 2 TAL Metals (6010/700) 1 ea $288 lea

7 8 3 Pesticides (8081A) 1 ea $141 lea

7.3.4 PCBs (8082) 1 ea $110 lea

7 4 Soil Conditioning 0 17 acre $885/acre

7 5 Seeding 0.17 acre $1,420/acre

Maintenance of Site- Landscaping 192 hr $75/hr

Und Cost Capital Cost'

$6,400

$I,000

$7,200

$1,000

$10,000

$1,500

$12,200

$115,000

$250

$3,000

$200

$800

$2,400

$1,000

$2,600

$3,100

$200

$270

$150

$110

$200

$300

$14,400

Total Capital Costs

a Estlmatas include remedral action, construction, and O&M costs that are expected to d_ffer between

alternatives Planning and englneenng costs are typically esttmated to be a percentage of remedy

cost and, therefore, do net factor in compantlve cost evaluebons The estimate is within plus 50 to

rmnus 30 percent

b Assumes sod bulk densrty of 1 4 tansJyd 3 based on historical surface soil removal acttons conducted

at the MI

TCLP - Toxlcdy Charactenshc Leachmg Procedure

$183,000

TablesROD_Rev2Ta_e 2-13 _s Rev 2 Page I of3
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Table 2-13 (cont'd)

Cost Esbmate Summary Surface Soil Selected Remedy, Excavabon and Off-s_teD=sposal,Industrial Planned Use

O&M Costs

Memphis Depot Main/nsta/_tlon ROD

Item Act wit_/Component
_nnual Evaluation (Year 2-30)

9 1 inspection

9 2 Reporting

I 0 5-Year Review (s=xover 30

years)

Quantit Unit Unit Cost

8 hr/yr $75/hr

32 hr/yr $75/hr

40 hr/yr $100/hr

Annual O&M Present Wortt

Cost = O&M Cost °_ Source/Comments

$6OO

$2,400

$4o00($300
averaged over

5 years)

$9,10(

.$36,30(

$11,70(

Total O&M Costs $3,800 $57,000

_.ssumes site conditions and use will be

nspected annually to deterrn_ne if instttohonal

.'ontrols are currently acceptable Evaluation

Nould OCCUrover 1 day

!Assume report wdl take 1 week to complete

Remedial alternative at site will need to be

reviewed every 5 years to ensure that

Institotlonal controls are prevJalng adequate
)rotectlon

a Estimates include remedial action, const nJctlon, and Operations and Maintenance (O&M) costs that are expected to differ between alternatives

Planntng and englneenng costs are typically estimated to be a percentage of remedy cost and therefore, do not factor in comparative
cost evaluations The estimate is typically accurate wdhln plus 50 to minus 30 percent

b Present worth cost calculated using an interest rate of 5 percent over 30 years

_The annual totsl O&M costs consist of cost for annual evaluation and an average of other costs over time penod they occur For example,

the annual cost for 5-year review ts total $4000 averaged over 5 years

dO&M COsts occur over a penod of 30 years

hr/yr - hours per year

TobiesROD_Rev2Table2-13Jds Ray2 Page2d3
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Table 2-13 (cont'd)

Cost Esttmate Summary Su#ace S0tl Selected Remedy, Excavation and 0ff-sJte Dtsposal, Industnal Planned Use

Cost Estimate Summary

Memphis Depot Mafn Installation ROD

Item Activity/Component

Inst=tut=onal Controls and Deed Restnct=ons

Plans for Implementat=on
Excavat=on of Sods

Surface Water Colleebon and Controls

D_sposal of Contaminated Soils

Confirmatron Samphng
Restorat;on of Site

Maintenance of S=te- Landscaping

Annual Evaluatton (Year 2-30)

5-Year Rewew (six over 30 years)

Total Cost for Entire Main Installation

Capital Costal

$7,400 NA

$7,200 NA

$1,000 NA

$10,000 NA

$128,950 NA

$7,400 NA

$6,930 NA

$14,400 NA

NA $3,000

NA $800 d

$183,000 $3,800

Present Worth

Annual O&M Coat" O&M Cost "b Total PW Cost c

NA

NA

NA

NA

NA

NA

NA

NA

$45,400

$11,700

$57,000

$7,400

$7,200

$1,000

$10,000

$128,950

$7,400
$6,930

$14,400

$45,400

$11,700

$240,000

a Esttmates include remedial actton, construction, and O&M costs that are expected to differ between alternatwes

Plannmg and engJneenng costs are typically estimated to be a percentage of remedy cost and therefore,

do not factor in comparatwe cost evaluations The estimate is typtcally accurate within
plus 50 to mrnus 30 percent

b Present worth (PW) cost calculated using an interest rate of 5 percent.

c Total PW cost includes capital plus PW O&M costs

The annual total O&M costs consist of cost for annual evaluation and an average of other costs over tlrce period they occur

For example, the annual cost for 5-year review ts total $4000 averaged over 5 years.
NA Not apphcable

TablesROD_Rev2 Table2-13)ds Rev.2 Page30f3
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Table 2-14

Cost EsttmateSummary Groundwater Selected Remedy, Enhanced Bioremedlatton

Capital Costs

Memphis Depot Mare Installation ROD

Item Actwity/Component Quantity Unit Unit Cost
1 Deed Restncttons

1 1 Attorney Fees 32 hr $200 /hr

1 2 Recording of the Deed 2 ea $500/ea
2 Plans for Implementation 88 hr $75 /hr

3 Installation of 0 Momtonng Wells
3 1 Mobdlzatlon 1 ea $1,200/ea

3 2 Dnll Well - Rotasonic 600 ft $100 /ft
3 3 2-inch PVC well casing 540 ft $10 /ft
3 4 2-tnch PVC well screen 60 ft $12/ff

3 5 Well Head 6 ea $200/ea
3 6 Develop well 6 ea $500/ea

3 7 Decontaminate Equipment 6 ea $200 /ea
4 Enhanced Btotreatment

4 1 Pilot Study
4 1 1 MatenaJ 900 Ibs $6/Ib
4 1 2 Installation of HRC TM 11 day $4,000/day

4 1 3 Labor 176 hr $75 /hr

4 1 4 Mobdfzatlon/Demobdizatton 1 ea $1,000 /ea

4 1 4 Pump 11 day $150 /day
Momtonng (8 Events)
4 1 5 Labor 1120 hr $75/hr

4 1 6 Laboratory Analyses (VOCs) 184 analysis $198/analysis

4 1 7 Laboratory Analyses (MNA Parameters) 184 analysm $450/analysis

4.1 8 Laboratory Analyses (Metabolic A_ds) 184 analysis $100 /analysts

4 1.7 Rental Equipment 56 day $330 /day
4 1 8 Mobilization/Demobtltzatlon 256 hr $75 /hr

4 1 9 Supplies 8 event $500 /event
4 1 10 Summary TM 320 hr $75/hr

4 2 Fuji Scale Remed_abon (Year 1)
4.2 1 Matenal 10,400 Ibs $6 ,'lb

4 2.2 Installation of HRC TM 126 day $2,000/day

4 2 3 Labor 2000 hr $75 /hr

4 2 4 Moblhzatlon/Demobdlzation 1 ea $1,000/ea
4 2 4 Pump 126 day $150 /day

5 Groundwater Momtonng (Year 1), 2 Events

5 1 Labor 280 hr $75/hr

5 2 Laboratory Analyses (VOCs) 46 analysts $196/analysis
5,3 Laboratory Analyses (MNA Parameters) 46 analysm $450/analysis

5 4 Laboratory Analyses (Metabolic Actds) 46 analysis $100/analysis

5 5 Rental Equipment 14 day $330/day

5 6 MoblltzatJon/Demob;Itzatton 64 hr $75 /hr
5 7 Supplies 2 event $500 /event

6 Abandonment of Wells (Year 10)

6 1 Mobdrzat=on/Demobthzabon 1 ea $1,200 lea
6 2 Abandon Wells 37 ea $1,000 lea

7 Annual Report (Year 1) 64 hr $75/hr

Total Capital Costs

Caprtal Cost a

$6,400

$1,000
$6,600

$1,200
$60,000
$5,400
$700

$1,200
$3,000

$1,200

$5,400
$44,000

$13,200
$1,000

$1,700

$84,000
$36,400
$82,80O

$18,400

$18,500
$19,200
$4,000

$24,000

$62,400

$252,000

$150,000

$1,000
$18,900

$21,000
$9,100

$20,700

$4,600

$4,600

$4,800
$1,000

$1,200 [PW $800]
$37,000 [PW$23900]

$4,800

$1,018,900
a Esttmates mclude remedtal action, construction, and O&M costs that are expected to dtffer between altemahves

Planning and engmeenng costs are typically estimated to be a percentage of remedy cost and, therefore, do not

factor in comparative cost evaluabons The estrmate is typically accurate wtthm plus 50 to minus 30 percent
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Table 2-14 (cont'd)

Cost Estimate Summary, Groundwater Selected Remedy, Enhanced Bioremedtation

O&M Costs

Memphis Depot Main Installation ROD

Item

8

10

11

12

13

Activlty/Component

Continued Enhanced BJotreatment (Year 2-5)

8 1 Material

8 2 Installation of HRC TM

8 3 Labor

8 4 Moblhzatlon/DemobtlzzatJon

8.5 Pump

;raundwater Monitonng (Year 2-5), 8 Events

9 1 Labor

9.2 Laboratory Analyses (VOCs)

9 3 Laboratory Analyses (MNA
Parameters)

9 4 Laboratory Analyses (Metabohc
Acids)

9 5 Rental Equrpment
9 6 Mobtltzatton/DemobJhzatton

9 7 Supplies

Groundwater Momtonng (Year 6-10), 5 Events

10 1 Labor

10 2 Laboratory Analyses (VOCs)

10 3 Laboratory Analyses (MNA
Parameters)

10 4 Rental Equipment
10 5 Mobzhzat_orYDemobd=zatJon

10 6 Supphes

Monrtonng Well Maintenance (2 over 10

years)

11 1 Cleamng
11 2 Well head and

mtscellaneous repairs

Annual Report (Year 2-10)

5-Year Rev=ew (2 over 10 years)

Quantity

10,400

32

512

1

32

280

46

46

46

14

64

2

140

23

23

7

32
1

20

20

64

40

Unit

Ibs/yr

day/yr

hr/yr
ea/yr

day/yr

hr/yr

analysis/yr

analysls/yr

anaiys=s

day/yr
hr/yr

evenVyr

hr/yr

analysls/yr

analysls/yr

day/yr

hr/yr

even_yr

ea

ea

hr/yr

hr

Unit Cost

$6 _b

$2,000/day

$75/hr

$1,000/ea

$150/day

$75/hr

$200/analys=s

$1,500/analysts

$100/analysis

$330/day
$75/hr

$500/event

$75/hr

$198/analysis

$450/analysts

$330/day
$75/hr

$500/avent

$125/ea

$200/ea

$75/hr

$100/hr

Annual O&M

Cost a

$62,400

$63,000

$38,400

$1,000

$4,800

$21,000

$9,200

$69,000

$4,600

$4,600

$4,800

$1,000

$10,500
$4,600

$10,400

$2,300

$2,400
$500

$2500 ($500
$4000 ($800

averaged over 5
years)

$4,800

$4000 ($800
averaged over 5

years)

Present Worth

O&M Cost a'b

$221,300

$223,400

$136,200

$3,500

$16,800

$74,500

$32,600

$244,700

$16,300

$16,400

$17,000

$3,500

$37,200
$16,100

$36,700

$8,200

$8,500

$1,800

$3,700

$5,900

$72,700

$5,9OO

Total O&M Costs (1-10 years) d' a $249,000 $1,202,900

a Estimates include remedial action, construction, and operation and maintenance (O&M) costs that are expected to

differ between alternat=ves Planning and engineering costs are typically est=rnated to be a percentage of remedy costfactor

and therefore, do not compantrve cost evaluations The est=mate =styp=cally accurate within plus 50 to minus 30 percent

b Present worth cost is calculated by using an interest rate of 5 percent for all costs beyond year 1

c The duration of O&M wtll be 10 years

The Total Annual O&M Costs are equal to an average of the annual cost for a year w;th semi-annual monitormg and a year

wtth annual momtonng and includes cost for blotreatment

e The annual O&M costs for monitoring well costs and 5 year review are an average of total cost over time period Item

occurs. For example, the annual cost for 5-year rev=ew is total $4000 averaged over 5 years ($800)
MNA - Mon=torad Natural Attenuatron

TablesROD_Rev2 Table2-14,)ds Ray 2 Page2 oi3
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3.0 ResponsivenessSummary

Public comments on the environmental remedial achon proposed at the Main Installation

(MI) have been requested and received. The Defense Logistics Agency (DLA) placed the MI

Proposed Plan, which documents and recommends a cleanup alternative, into the four

Depot Informatzon Repositories before August 14, 2000, when the 30-day public comment

penod began. A public meeting was held to describe the preferred alternative and solicit

comment from the public on August 24, 2000. The comment period was extended for

30 days until October 13, 2000. During that 60-day period, 65 comments were received by

DLA from the public. All comments were received either verbally during the public com-

ment meeting or in writing. During the 60-day period, no comments were received from the

public via the telephone answering system or via email.

Of the 65 comments, 12 are directly applicable to the proposed achon (Comments 6, 9, 12,

32, 34, 50, 54, 59, 61, 62, 64, and 65). Although the remaining 53 comments are not directly

applicable to the proposed action, responses are provided in the following documentation.

Comments 1 through 30 are not applicable to the documentation within the Administrative

Record, but rather to information provided at the June 20 and July 20, 2000, Restoration
Advisory Board (RAB) meetings.

Please note that not all comments ask a question or require a response. Some comments are

statements of opinion. Whenever this occurs, DLA will note the opinion and, if necessary,
prowde clarification or cite the legal requirement.

DLA, as the lead agency performing this remedial action, requested and received assistance

in developing these responses from the U.S. Environmental Protection Agency (EPA)
Region 4, the U.S. Army Corps of Engineers (USACE), and CH2M HILL.

3.1 Stakeholder Issues and Lead Agency Responses

Comments I through 30 refer to the Main Installation Remedial Investigation (RI) Risk

Assessment presentation provided by Dr. Ted Simon, EPA, and Dr. Vijaya Mylavarapu,

CH2M HILL, at the July 20, 2000, RAB meeting. These comments are not specifically on
the Administrative Record for this Record of Decision.

1. Do the Functwnal Umts represent 100 percent coverage of the Depot? If not, what percentage of
the Depot is not included?

Functional umts (FUs) represent 100 percent of the MI of the former Defense Distribution

Depot, Memphis, Tennessee.

2. One foot of surface soil was designated as the depth needed to determine chemical content. Why
weren't additional samples taken at greater depths zn suspected problem areas ?

Additmnal samples were taken at depths greater than I foot. The upper I foot of soil is

defined as surface soil. The soil at depths greater than I foot m defined as subsurface soil.

Responsrveness Summary Rev 2 3-1



615 118
MEMPHIS DEPOT MAIN INSTALLA330N-RECORD OF DECISION 2/19/01

Surface soil samples (580 samples) and subsurface soil samples (427 samples) were collected

for laboratory analyses to determine chemical content in suspected problem areas.

3 The report czted "off-site" pollution moving "on-site." What and where zs the origin o/the source

or sources_ In which direction zs itJlowing? What are the pollutants?

Groundwater elevation data indicate that the degreasing solvents (tetrachloroethene and

tnchloroethene)found m the shallow groundwater on the southeast (near Ball Road and

Airways Boulevard) and southwest (near the intersection of Ball and Perry Roads) portions

of the MI are moving from off-site to on-site. In the southeast portion of the MI, ground-

water flows toward the west-southwest. In the southwest portion of the MI, groundwater

flows toward the northeast. The sources for these off-site groundwater contamination

plumes are not known at tl-us time; however, the Tennessee Department of Environment

and Conservation (TDEC) plans to conduct a Site Assessment to identify potential off-site

sources. Cleanup of off-site, non-federal sources would be the responsibility of the party

that caused the solvents to be released into the environment, as determined by TDEC. Such

a party is referred to as the "responsible party."

. In the FU-Specific concluszons section, some areas are cited sa/e /or workers not sa/e /or residents,

and not sa/e /or recreation. I realize an exposure/actor is being figured in the sa/ety /actor of

workers vs. residents. Are you /actoring in the zndividual differences o/workers, including

genetic and physical resistance (or lack o99 to the toxicity o/the hazardous area, or are you relying

on a statistical average that does not provide/or individual differences?

The exposure scenarios used in the human health Risk Assessment included the potential

hypersensitivity of certain individuals in each of the groups (workers, residents, etc.). The

toxicity criteria used in the Risk Assessment also factored in uncertainties associated with

populahons that might be more sensitive. The methods used in Risk Assessments are meant

to protect individuals who might be more sensitive than the average population.

5. Can the government insure the safety of residents who move in close proximity to polluted areas ?

The Agency for Toxic Substances and Disease Registry (ATSDR) conducted public health

assessments for the Memphis Depot in 1995 and again in 2000. Both assessments concluded

that Depot operations and environmental conditions found at the Depot are not impacting

the surrounding, off-site areas. In addition, the Risk Assessment did not identify any

unacceptable risks from environmental conditions at the MI to people living in the nearby
residential areas.

The Preferred Cleanup Alternatives outlined m the Proposed Plan will ensure that the entire

MI is safe for future industrial use. The selected remedies for cleaning up the MI to indus-

trial reuse standards include provisions for federal and state regulators to momtor the

effectiveness of the remedies over time. Residential dwelhngs will not be permitted on the

MI property, now or in the future, with the exception of the former base Housing Area in
the southeast.

. My interpretatwn o/the comments in the report seems to indicate that some polluted areas wdl

not be cleaned. Is this correct? I/it zs correct, as a representative o/the Rozelle commumty, I

strongly suggest that the decision makers clean up ALL areas that are polluted to residential and

recreational living con&t_ons !!

Responsrveness Summary Rev 2 3-2
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All areas of the MI will be controlled and/or cleaned up to allow for the anticipated future

land use, as determined by the Depot Redevelopment Corporation's (DRC's) Memphis Depot

Redevelopment Plan. The pubhc was involved in the process that led to this reuse plan, wfuch

concludes that only the golf course area will be used for recreation in the future. Only the

former military Housing Area may be used for residential purposes. Light industrial uses

are planned for all other areas of the MI.

This plan was used by DLA and the Base Realignment and Closure (BRAC) Cleanup Team

(BCT) to establish the Preferred Cleanup Alternatives to meet or surpass the standards for

the anbcipated future use of the property.

EPA policy requires that cleanup and industrial controls be undertaken to meet or surpass

the standards of the intended future land use. This policy is apphed to all BRAC facilities

across the country.

For more information on EPA policy concerning future land use, refer to: Land Use in the

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

Remedy Selection Process, OSWER Directive 9355.7-04.

7. What testing of the residentzal areas (e.g., one foot of soil samples to determine chemical content

that you did on the depot property) was done to ehmmate the fear [and ensure] that the

residentlal areas are free of pollutwn?

Based on the findings of the MI RI, there is no evidence that environmental effects from

Depot operations have impacted the surrounding community. Samples of soil and storm-

water sediments were taken outside the Depot property and throughout the Memphis area.

The RI concluded that soil and surface-water sediments outszde the Depot fence line do not

pose an increased risk of health effects. In addition, the RI confirmed that substances

detected in the soft on the MI are not moving off-site and do not present an exposure con-

cern under the planned uses (with the exception of the small area containing lead, which
will be removed).

8. Please address air pollutwn as a possible transport of pollutants to the residential areas

throughout the 40 year history of the Depot.

Airborne contaminants are typically transported through the air in two ways:

• Fumes or vapors from volatile organic compounds (VOCs) such as solvents, which

dissipate rapidly and have no long-term effects.

• Dust, which may carry particles of certain compounds such as metals and pesticides.

VOC fumes and vapors are short-lived in the enmronment and cannot be measured after a

brief duration. Dust-borne contaminants can settle on the ground surface and remain for

many years. Impact from dust that may have been carried off the Depot property through

the wind was evaluated by sampling the surface soils. Samples were taken along the Depot

fence hne and m areas of the surrounding commuruty. The RI Risk Assessment concluded

that the risk to off-site residents from dust was well within the acceptable range. This indi-

cates that the dust has presented no increased health risk to residents living near the Depot

property. The ATSDR Pubhc Health Assessment report (ATSDR, 2000) concluded that

Responsrveness Summary Rev 2 3-3
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current environmental conditions at the Depot would not present unacceptable health risks

to the surrounding commumty.

. Groundwater underneath the Depot is not fit for human consumptzon. The report stated the

aquifer has an 80-foot buffer zone. Since the buffer zone is not uniformly 80-feet but is

dangerously narrow at certain places [therefore closer to] to the drinking water, has this been

taken under consideration and, if so, what zs being done about zt ?

The affected groundwater in the shallow aquifer under the Depot property has never been

used for drinking. The selected remedy for groundwater includes restonng the shallow

aquifer to drinking-water standards. In addition, throughout the remediation of the ground-

water, which may require several years, both the shallow aquifer and the deeper Memphis

Sand aquifer (drinking water) will be continually monitored to ensure that the drinking-

water supply is protected.

This remedy also includes deed restrictions that prohibit the installation and use of

groundwater production wells during the groundwater restoration.

The groundwater in the shallow aquifer is not expected to affect the deeper drinking-water

aquifer. However, the Proposed Plan allows for more aggressive treatment to be

implemented if monitoring indicates that an unacceptable risk may be present at any tune

during the remedy.

10. Mentiomng chemzcals such as arsenic, dieldrin and PAHs [Polynuelear Aromatic Hydrocarbons]

as residuals of routine pesticide application, asphalt and railroad tracks does not render them any

less lethal especially zn elevated toxic levels.

Routinely applying or spilhng a substance does not necessarily affect its toxicity. In a Risk

Assessment, the potential health risks associated with a substance are affected by the

availability of that substance to a person, as well as the level and frequency of exposures.

For a health risk to be present, exposure must occur. While some substances may pose

unacceptable risks at low levels, others require much higher levels of repeated, long-

term exposures before any risks are indicated.

To evaluate the need for corrective action based on potential risks, scientists must

examine the origin of the substance, its concentrations, and changes in those concentra-

tions over time. In addition, they must identify the exposure pathways, which are the

methods through winch humans become exposed to substances m their environments.

• Some substances (such as PAHs in asphalt or soil) are bound to solid matter, and are less

available for exposure.

• Other substances (such as low-level pesticide residues in soil) may require direct, long-

term, repeated exposures before any health effects are seen.

Based on the RI and Public Health Assessment conducted at the MI, the environmental

conditions at the Depot do not present any unacceptable health risks to workers or to the

surrounding community.

11. How much evaluatwn zs still ongoing7 Do you have a timetable?
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The MI RI and Feasibihty Studies (FSs) for Groundwater and Soil are completed. Before

finalizmg the Remedial Design for the MI, additional groundwater samples are being

collected and analyzed. The results of these tests may affect the methods and locations

within the MI where the remedy is applied and where monitoring is conducted. The

Remedial Design for the MI groundwater remedy is scheduled for completion in late 2001.

12. CERCLA and the RI evaluates the potential environmental effects on plants and ammals as well

as humans. The pollutants arsemc, lead, dieldrin, DDE and DDT detected in Lake Danielson,

and the Golf Course Pond does not appear to be a good physical environment for fish, plants,

animals or humans. Explain, considering the above, how BRAC could make a decision not to

clean up Lake Danielson and the pond?

The Human Health and Ecological Risk Assessments presented in the RI report concluded
that the overall risks from surface water and sediments in Lake Danielson and the Golf

Course Pond are within acceptable levels. Currently, fishing and swimming are prohibited

in both areas for safety reasons related to their location in the golf course fairways. -Signs

will continue to be posted restricting these activities.

13. Dr. Simon's report on Risk Assessment is severely handicapped because his toxicity data are

based on animal experiments. Until the experiments are performed on humans, the validity of
experiments cannot be conJh'rmed.

While it is true that toxicity research on animals must be carefully interpreted when

applying the results to humans, conducting similar research on humans is unethical.

According to EPA guidance, the procedures used in the Risk Assessment represent the most

reasonable approach to quantifying risks to humans from chemical exposures, as recognized

by the scientific community. The accepted approach to conducting a Risk Assessment for

humans includes safety factors that increase the protectiveness of the risk estunates, thereby

ensuring that conditions are 100 to 1,000 times safer (for humans) than animal data support.

Toxicity factors are developed using the results of extensive animal research performed

under controlled conditions. However, there are exceptions to this. The Risk Assessment

also takes into account dose-response information and other toxicity factors from available

human evidence. This includes documented occupational exposures (for example: metal

fume or benzene vapor exposures to workers) or environmental exposures (for example:

high natural arsenic levels in drinking water in Taiwan). All conclusive information that is
available and based on human evidence is taken into account in the risk data used for all

Risk Assessments.

For more information on EPA guidance concerning Risk Assessments, please refer to: Risk

Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (RAGS).

14. The Rzsk Assessment leads to the overcompensation of dividing the orzgznal dose that has no effect

in animals by 3000 to arrive at what EPA conszders a safe dose for humans. The toxicologist

cannot be certain of the threshold when the chemicals become physwlogzcally harmful until they

are able to include humans in their experiments. They speculate based on formulas. Some with

unit-less dimensions baffle me since they divide by zero and this cannot be done mathematzcally.

For clanhcatlon in response to this comment, see Comment 13 (above).

Responsrveness Summary Rev 2 3-5



122

MEMPHISDEPOT MAIN INSTALLATION-RECORDOFDECISION2/19/01

15. Screening values considered by EPA to be safe are calculated using the same risk-based methods

valid for animals and not yet proven in humans. The Rzsk Assessment model of EPA and zts

major diviszons: Hazard zdentification; exposure assessment, toxicity assessment; and rusk

characterizatwn are all based on ammal experiments

For clarification in response to this comment, see Comment 13 (above).

16. Dr. Simon stated that "without doubt that some people are more susceptible to chemzcals than

others." Dr. Simon believes thls without data from human experimentation but does not consider

it when workers are allowed to enter the workplace of a contaminated area. Instead, he deals with

a hypothetical worker. The model methodically follows a path to compensate for an obstacle that
cannot be remedied until humans are tested.

Those who are more sensitive than others when exposed to different chemicals and

allergens are referred to as "hypersensitive individuals." The methods used in Risk

Assessments are designed to protect these individuals who may be more sensitwe than the

average population. While the majority of the chemical dose-response information is from

animal studies under controlled conditions, there are some chemical toxicity factors that are

based on human evidence (see response to Comment 13 above).

17. The hypothetical industrial worker that spends 250 days a year, five days a week, ezght hours a

day at work does not take under consideration that the abdzty of that worker's biological

mechanisms to detoxzfy certain chemicals may not be functioning properly. So many variables in

the human physiology and environment may render this worker at greater risk than the

hypothetical worker. Do not forget that the threshold that overcomes the natural defenses are an

educated guess but not certain because no human has been tested.

Based on extenszve animal research and available human evidence, the toxicity factors

included in a Risk Assessment are designed to protect hypersensitive individuals. For

further clarification, please refer to responses to Comments 13 through 16 (above).

18. Dr. Simon states: "We zero out the background." I am curious to know what the data would look

like if the background level was added. Did the study start with hzgh, medium or low levels of
background?

The term "background level' refers to the levels at which certain substances are naturally

occurring in the environment or may be the result of common urban actwities such as

paving, traffic exhaust, or pesticide use. Samples were taken outside the Depot and

throughout the Memphis area to determine these background levels.

Once a chemical is determined to be above the background level, the risks associated with

the detected concentration are esttmated. For example, if background levels showed arsenic

at 13 milligrams per kilogram (mg/kg), and the site had 22 mg/kg, the risks were estimated

for the total level of arsenic detected at the site. In this example, risks would be calculated

for 22 mg/kg, not for the difference between background and detected levels (i.e., 22-13 =

9 mg/kg). Therefore, the background level it is not truly "zeroed out." This "zero out"
statement refers to the fact that risks are not calculated for areas where the concentration of

an identified substance is equal to or below the background level.

19. Functional Unit 2: Industrzal Worker = Acceptable; Residential = Unacceptable; Rated

200 mdhon. Unacceptable due to arsenic and dzeldrm. This data should be published.
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The data have been published in the MI RI report, which is available for public review at the

four Information Repositories in the commuruty.

20. Functional Umt 3: Industrial Worker = Acceptable. "Whde the risk numbers did not include the

lead because EPA assesses lead in a slightly diJferent fashion. But the lead concentrations .. were

not within acceptable levels.., around the paint shop area." Reszdential = Unacceptable due to

Polynuclear Aromatic Hydrocarbons (PAHs). What about the lead levels 7

The concentrations of lead were above both the residential and industrial land-use scenario

target levels around the paint shop area. The Engineering Evaluation/Cost Analysis

(EE/CA) for the Old Paint Shop and Maintenance Area addressed this issue, and the Soils

Feasibility Study (FS) for the MI also referenced the EE/CA. This soil was cleaned up as part

of the removal action. The results of this removal action were presented to the public at the

September 2000 RAB meeting and can also be found in the Remediation Report: Remedial

Action in Parcels 35 and 28 (September 15, 2000), available for public review m the four
Information Repositories.

21. Functional Unit 4: Residential = Acceptable; Industrial Worker = Acceptable. "Solvents levels

are above screenzng levels, whzch means they are not within the acceptable concentrations." This
to me is a contradiction.

When the term "acceptable concentrations" was used during the July 2000 RAB presentation

on Risk Assessment, it was in direct reference to screening values, which are not a measure

of risk. When a substance exceeds the screening value, this does not necessarily indicate that

an unacceptable risk is present. Screening values are within EPA's health-protective

standards and are used in the Risk Assessment process to identify where further

investigation is required for a specific substance.

When a substance is detected above the screening levels, it is considered to be a Chemical of

Potential Concern (COPC) and continues through the Risk Assessment process. Each COPC

is further investigated using risk factors that take into account exposure pathways and land-

use scenarios. If the COPC is found to pose an unacceptable risk, it becomes a Chemical of

Concern (COC) and a solution is required to reduce the risk of exposure to an acceptable

level. Solvents detected m one soil sample at Functional Unit (FU) 4 were not identified as

COCs since they were within the acceptable risk criteria.

FU4 does not present unacceptable risks to current and future industrial workers or

hypothebcal future residents.

22. Functional Unit 5: Residential = Unacceptable; Industrial Worker = Acceptable. "They didJind

solvents in one sample higher than the screenzng values." No further investigation ?

See response to Comment 21 (above) for clarification of screening values in the Risk

Assessment process.

Since the Risk Assessment concluded that the risks to current and future industrial workers

are within acceptable levels in FU5, no further investigation is required. The selected

remedy for this FU includes institutional controls to prohibit future residenbal land use,

thus eliminating any unacceptable risk to hypothetzcal future residents.
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23. Functzonal Umt 6. "Solvents are found in subsurface sods at one location above the screening

values, and the trichloroethylene (TCE) concentratzon . . TCE is one of the solvents. It was found

at 18 to 20feet depth .... " Why did thls exploration go so deep and does the two feet
explorations allow us to miss some undiscovered chemlcals ?

The MI RI included soil samples from the upper I foot of soil (surface soil) and as deep as 18

to 20 feet below ground surface (subsurface soil). Deeper samples were also collected at 38

to 40 feet below ground surface at many locations to evaluate if any residual materials m the

soil could impact the groundwater. This is a reasonable and accepted method to investigate

environmental sites and is in accordance with EPA guidelines. The results confirmed that

solvents in the subsurface soil showed no movement toward the groundwater.

Risks to current and future industrial workers in this FU are within acceptable levels.

24. Functional Umt 6: Industrzal Worker = Acceptable; Residential - "Housing area remedlated -

Acceptable. Parking lot - unacceptable. Future Hypothetical residents - unacceptable due to

PAHs in the parking lots, railroad tracks etc. How can the housing area be acceptable and future
residents unacceptable?

FU6 consists of BRAC Parcels 1, 2, 4, and 5. The entire area of FU6 is safe for current and

future workers. In 1998, surface soil in the Housing Area of FU6, BRAC Parcel 2, was

removed because of the presence of dieldrin. The Housing Area is the only area of the MI

that may be used for future residential purposes, according to the DRC's Memphis Depot
Redevelopment Plan. As such, it has been restored to meet the risk criteria for both industrial

and residential use. Results of soil samples collected in the open land area around Building

144 and the north and south paved parking lots within BRAC Parcel 1 also indicated levels

that are not inconsistent with unrestricted use. The remainder of FU6 is safe for industrial

use but not suitable for residential use due to the presence of PAHs in the paved areas and

around railroad tracks in BRAC Parcels 4 and 5. Institutional controls will be placed on
these areas to prevent future residential use.

25. Functional Unit 7: Three plumes of contaminants of potential concern (COPCs) are PCE, TCE

and PCA. Residential - Groundwater cannot be used for drinking - Unacceptable. Industrial

Worker - Acceptable, no drinking of the water. Risk to the offsite residents are acceptable.

Unacceptable levels must have been exzsting for long periods of time. Depot employees have been

working under conditions Dr. Mylavarapu has outhned since the areas were contaminated. Has
this ever been addressed?

Since the Depot was established in the 1940s, there are no records showing that the

groundwater in the shallow aquifer beneath the MI has been used by employees for

drinking or showering. There is no evidence to suggest that exposures occurred in the past,

and no exposures are occurring at the present time. Potable water at the Depot is drawn

from the deeper aquifer, which supplies drinking water to the municzpal water system.

26. Please provide the RAB members with a copy of the data presented by Dr. Mylavarapu. The

reformation should be published to the public at large and especially to new tenants.

The complete Risk Assessment data have been published in the MI RI report, which is

available for all community members to revzew at the four Information Repositories in the

commuruty, including the Community Outreach Room located in Building 144 at the
Memphis Depot.
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27. The EPA representative stated on page 15 (of the meeting minutes transerzpt), "we clean up the

source of which might be puttzng chemzcals in the air." Dr. Simon stated on page 17, "These are

specific ways chemicals get into your body ... It can be inhalation from soil. Agazn, you may get

some dust, and you may breathe the dust and ztgets znto your lungs." Dr. Simon stated on page

40, "Also our major concern for the off-site zndividual is when dust is generated from the area of

the Depot, which is then transported by the wind off-szte." The above three statements are defined

by me as air pollution. The chemicals, dust, etc. when transported by azr can cause serious

problems for people inhahng the contents. The years since 1940 are completely ignored because
it's another unsolvable problem.

The Risk Assessment process evaluates existing conditions and potential future health

effects that may be associated with substances found in the environment. The Risk

Assessment evaluated the current risk to off-szte residents from dust coming from surface

soils carried from the Depot through wind action. It was concluded that the dust presented

no increased health risks to surrounding residents.

It is not within the scope of the CERCLA process to assign potential past risks from

conditions that no longer exist, such as the fumes from solvents that dissipate rapidly in the
air.

28 On page 48, a former Depot administrator informed the RAB members of a PCB underground

leak, which was put off-limzts. A 12-znch cap of limestone was placed on it. "... and only then

were the employees allowed to go in there." "... historzcally, until I left here in '92, there was not

•. threat to the employees." How long were the employees exposed to the PCBs before the leak

was discovered? What was the concentration of the PCBs?

There are no historical records of polychlorinated biphenyls (PCBs) stored in underground

storage tanks at the Depot.

The statement by a former Depot employee at the July 20, 2000, RAB meeting was in

reference to pentachlorophenol, also known as PCP, a chemical used as an industrial wood

treatment. There was an underground tank that contained PCP for treating wood at

Building 737. Wood treatment started in 1952 and ended in 1971. The underground tank

was discovered to be leaking into the subsurface soil, which would hrait direct exposure to
workers. The PCP dip vat and affected soil were removed in 1985.

Tfus removal is documented in the Summary Report: On-Site Remedial Actzwtles (February

1986) and in the background information portion of the MI RI. These documents are

available in the four Information Repositories.

29 A former employee reminded the administrator of the removal of sozl from the houszng complex

that occurred sznce the PCB incident. Have there been other zncidents forgotten or conveniently

ignored by admmzstrators since the 1940 opening of the Depot 7 No records were kept or were
poorly kept.

All known or suspected areas of environmental impact from Depot operations, as well as all

documented hrstorical cleanup actions, were included m the MI RI, based on all available

records• These records provided important information for developing the sampimg plan.

However, the held invest, gators did not rely solely on the historical data to develop the hnal
sampling plan.
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In addition to sampling those areas where known events have occurred in the past, samples

were also collected from all areas where hazardous materials had been stored. To provide

additional confidence m the overall findings, samples were also taken from areas where

there were no known or suspected environmental concerns. These areas are discussed in the

BRAC Parcel Summary Reports (October 1998) and the sampling data were also included in
the MI RI.

For more information on historical records, refer to the following: Installation Assessment of

Defense Depot Memphis, Tennessee, Report No. 191 (March 1981); the Environmental Baseline

Survey (November 1996); and the Ordnance and Explosive Waste Chemical Warfare Materzels,

Archives Search Report for Memphis Defense Depot (January 1995).

All studies related to past events, which are known or suspected to have affected the

environmental conditions at the Depot, are available in the four Information Repositories.
Results from these studies were included in the MI RI.

30. On page 45, a person from the communzty asked these questions and received some interesting

answers from the Chairman of BRAC: "... is the complete area.., that was considered the

Depot, after you clean it up will that be acceptable?" Chazrman, "Yes." Community person,

"Everywhere." Chalrman, "Yes." Community person, "The entire site." Chairman, "Yes, szr." I

understood the answers by the chairman to mean that the entire s#e known formerly as the

Memphis General Depot will be cleaned to the acceptable specifications of the community person

that asked the questions. If this is not the case the chairman misled the community person and the

community.

The above exchange is documented in the RAB meeting minutes of July 20, 2000, in which

the RAB Facihty Co-Chair correctly stated that the MI would be restored to meet the

environmental standards for its intended reuse. The Chair correctly stated that the entire MI

would be cleaned as required to meet industrial reuse standards.

In addition to this, the Southeast Golf Course/Recreation Area (FU2) is also safe for

recreational use. The Housing Area in FU6 has been restored to meet the standards for
future residential reuse.

Comments 31 through 55 were received during the MI Proposed Plan Public Comment

Meeting conducted on August 24, 2000.

31. I would like to make a comment that we need to extend the public comment period another

30 days.

The extension was approved. The closing date of the public comment period was extended

from September 14 to October 13, 2000. The public comment period lasted a total of 60 days.

32. About this golf course, I read somewhere m some of these documents that the dieldrin level on the

golf course was hzgh, but acceptable by EPA standards. Is there going to be a plan to remove the

so-called high dieldrin levels on the golf course?

As part of the MI RI, a P,Jsk Assessment was performed on the Golf Course/Recreation

Area. Since it was determined that this area is safe for unrestricted recreational reuse, the

only action required is to prevent residential use through institutional controls.
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33. When we get ready to clean the Depot up, the reszdentzal standards are not gozng to be met all

over the Depot. It's just going to be like industrzal standards What's gozng to stop someone from

comzng zn and decidzng, "Well, I've got an industrzal szte. I ]ust want to dzrty thzs place up

again, provided I meet EPA standards." Is there any restrzctive covenant about what can come in

on the Depot? Because you've the paint shop. It was dirty once. Somebody mzght come and decide

to have the same problems they had before.

All businesses locating m Memphis must comply with existing federal and state

environmental laws. Please contact the DRC at (901) 942-4939 for reformation relating to the

leasing or selling of property in the Memphas Depot Business Park. The DRC is responsible

for attracting businesses that comply with municipal zoning restrictions.

34. Back to this recreatzonal area, _fyou're going to make this a city park, we're going to have to do

somethzng about this dzeldrin level.

Please refer to the response provided for Comment 32 (above).

35. One other thing I was concerned about is that we have a lot of technical manuals. Are we going to
be able to get all these manuals on the Internet before September 14 th, so I can download what I
need?

All administrative records relating to the Depot's environmental restoration program are

available at four Information Repositories in the commuruty. Some of these documents and

technical report summaries are available on the Depot's website at

www.ddc.dla.mil/memphis. DLA is working to make more documents available on the

Intemet. Unfortunately, at the time of the public comment period for the MI Proposed Plan,
all documents were not available online.

36. I'm one of the public people that feels like that this site should never be turned over to the city at

all, ever, because Ifeel like that the Depot did not do an extensive enough research on all the
chemicals that was found on this site.

The methods used in the MI RI for assessing the environmental conditions and potential

health risks at the Depot were approved by EPA and TDEC. These are the state and federal

authorities assigned to oversee the envtronmental restoration program at the Depot. Based

on the results of the RI Risk Assessment, these agencies are confident that the MI is safe for
future industrial use.

For more information, please see responses provided for Comments 21 (above), 27 (above),

37 (below), and 41 (below).

37 In going through documents in the early years when they_'rst started, there were chemicals

found on the site, and now those chemicals have disappeared some kind of way. You're showzng

only five chemzcals of concern on one of these documents. There are only )qve chemicals of

concern: arsenic, dieldrin, lead, PCE and TCE. But what happened to the other 249 chemzcals

that were found on this site _

A USACE-approved laboratory, using EPA-approved methodologies, performed 99,264

different analyses of 300 different substances, which are listed m the MI RI report. Each of

these substances was considered in the screemng and evaluahon process, which is also

summarized in the report. Note that some substances, such as lead and arsenic, are
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naturally occurring in the soils of western Tennessee. Most of the remaining chemicals were

either naturally occurnng or were not detected at levels that required further investigation.

See the response provided for Comment 21 (above) for further clarihcatlon of the screening

process for COCs, which is in accordance with EPA Superfund technical guidance.

38. I feel like that you're still pushing stuff up under the table and trying not to give the community

all the Information that they need to know about this s_te. I feel like until you give us full

disclosure of everything and all the activities that went along on this site, you're misleading the
city.

The community relations efforts at the Depot are beyond the requirements for National

Priorities List (NPL) sites. The four Information Repositories in the Depot community con-

tam the full Administrative Record of the environmental restoration program. This includes

historical information on environmental conditions and past Depot operations, as well as

technical documents dating back to 1981. All of these documents are available for public

review. In addition, regular presentations are made to the public at RAB meetings and

periodic Community Inforrnatlon Sessions, and through bi-monthly newsletters distributed

in the community. A community relations office is also available to direct enquiries from the

community to the appropriate source of information. The phone number and email address

of this office are widely publicized, as is the Depot's website address.

39. Institutional control means no clean up.

Institutional controls and land-use controls identified In the Proposed Plan Include

prohibiting future residential use across most of the MI and preventing access to the shallow

groundwater aquifer. These remedies comply with the National Oil and Hazardous

Pollution Contingency Plan (NCP), which allows for prevention of exposure as a remedial

alternative. By preventing exposure, these controls are protective of human health and the
environment.

40. If you bring in another company and something is found that is different from what you found on

this site, then what are you going to do? Will the company have to prove that they did not pollute

it and DLA walk away scott-free? How do we know that you're going to fulfill your

responsibility to this community, with all the pollution that is here?

According to CERCLA, the restoration program must ensure the protection of public health

and the environment, now and in the future. To accomplish this, CERCLA requires that the

remedy be reviewed periodically, at least every 5 years. The proposed cleanup alternatwe

for groundwater includes a monitoring program to ensure that the groundwater remedy is

working properly over time and continues to be protective of pubhc health and the
environment.

An organization that harms the environment is responsible for restoring it. If environmental

impacts are discovered after the Depot property is transferred to the City of Memphis, then

an investigation will take place to identify the responsible party. The responsible party must

ensure that the health of the public is protected in accordance with CERCLA.

41. I feel hke you did not do enough testing. 70 sites. Out of 77 sztes that were tested, 70 sites come

out dirty that you found chemicals in, and I feel like that you didn't do enough. I think this place

is actually too big to just do that few amount of testing.
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A total of 702 locations were sampled throughout the MI, resulting in 1,208 samples being

collected. The USACE-approved laboratory, using EPA-approved methodolog*es, per-

formed 99,264 different analyses of 300 different substances, which are listed in the MI RI

report.

To ensure that no area was overlooked, sampling included three different types of

investigation: RI sites, screening sites, and BRAC parcels. The results of these investigations

are included in the RI report.

See the responses provided for Comments 21 and 37 (above) for further clarification of the

screening process for COCs, which is in accordance with EPA Superfund technical
guidance.

42. You didn't do the broad spectrum testing. You told us you were going to do it. You told us you

were going to bring in another laboratory, and these are things that you didn't do.

See response to Comment 41 (above) for information on the scope of sampling conducted at

the Depot.

About 40 percent of all samples were analyzed for every compound on the target analyte list

and target compound list (TAL/TCL). This goes beyond EPA guidance, which suggests that

at least 20 percent of all samples be analyzed for the TAL/TCL. According to this guidance,

the remaining samples must be analyzed for what is reasonably expected on the basis of
historical activities at the site.

The BCT, which includes EPA, TDEC, and DLA, determined sampling locations on the basis

of their evaluation of historical documents. The results of EPA's initial evaluation of Depot

activ,ties (Resource Conservation and Recovery Act [RCRA] Facilities Assessment, 1990)

were also considered. All sampling locations have been reviewed and approved by both
EPA and TDEC.

43. I think that this has been lust a waste of time because I don't feel like DLA has come to us

completely honest in the beginning, and I don't think that this place will ever be clean. But what

I'm afraid of is a lot of workers being exposed to a contaminated site like the workers that worked

at DLA, and I think that EPA hasn't done their job extenswely enough and not pushing forward
the agenda like they should.

DLA, EPA, and TDEC, as members of the BCT are committed to ensuring that

environmental conditions at the Depot site meet or exceed the requirements for the intended
future land use.

DLA has not been reformed of any documented evidence linking former employee health

issues to environmental conditions at the Depot.

The United States Department of Labor is responsible for employee health issues. To begin

the process for investigating a health claim, a former employee must complete a CA-2 form

with assistance from a physician. This form is available at any federal office that has a

personnel/human resource office, and on the Intemet at

www.dol.gov / dol / esa /pub ;oc / regs / comphance / w ocp / forrus.htm.

44 I think things are done backwards, that so many people have been suffering in the commumty and

people who worked here And, I don't think any great effort has ever been done to find out why
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that is, and, therefore, how can we have any confidence that any remediation plan that's going to

be considered will actually do anything about that?

The MI RI Risk Assessment confirmed that the MI is safe for the intended future land -uses.

The selected remedy set forth in the MI Proposed Plan is protective of human health and the

environment, and complies with federal and state environmental requirements. Those areas

that are not within the acceptable standards for health protection will be (or have been)
restored.

The ATSDR has completed two Public Health Assessments for the Memphis Depot (1995

and 2000). Both reports concluded that Depot operations are not impacting the local com-

munity based on environmental conditions on the MI and at the boundaries of the property.

45. If we look at the remediation plan, it's based on several premises, whzch I think are dubious. The

first premise is that the toxic contaminants on this site have been correctly identified, all of them,

and that the levels of them have been correctly measured, you know, precisely enough. And, as I

think has been pointed out many times, not everything has been tested every place, and part of the

determination of what to test for is made based on the file, which was the first thing that was
cleaned out. That's dubious.

For clarification, see responses provided for Comments 29, 37, 38, 41 and 42 (above).

46. The second premise is that the effect on human health is negligible zf the particular contaminant

is below a certain level, which is specked, you know, at the action level or whatever. And I think

that there have already been scientific studzes that have questioned these levels.

The MI RI Risk Assessment was based on all available toxicity data and best practices

approved by EPA and TDEC and supported by the scientific community, including

information from extensive animal research and documented human experience.

For further clarification, please refer to the responses provided for Comments 13, 16, 18, and

21 (above).

47. The third premise zs that someone who's exposed to multiple chemicals, all of them below the

official level of concern, wdl still suffer a negligible health zmpact, and that's not really based on

any science. It's just an assumptwn, and there's evidence that it's not true.

The potential health effects identified in the Risk Assessment take into account possible

exposure to mulhple substances, assuming that the effects are addzbve. The scientihc infor-

mation available indicates that exposures below these levels are safe and have no adverse
health effects.

For further clarification, please refer to the responses provided for Comments 13, 16, 18, 21,

and 46 (above).

48. And the fourth premzse, of course, is that the amount that people are exposed to based on the

pathways of exposure zs known, whzch I doubt also that enough has been done to figure that out.

Exposure pathways are the ways m winch a substance moves from the environment into the

body. Three specific exposure routes are: mgestlon (eating or drinking), inhalation (breath-

ing), and dermal (contact with skm). In the Risk Assessment process, conservative exposure

assumptions are made using each of these possible routes of exposure for different types of
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activity. In addition, the exposure scenarios account for different types of activity performed

by people of various ages, body weights, and habits (i.e., adult, child, worker, and recre-

ational teenager). In all cases, estrmates of rusk are based on higher levels of exposure than a

typical human activity might involve. In other words, the risk estimations are designed to be

conservatively protective.

49. Because if we accept all these premises and we accept the conclusions that the reme&atzon plan zs

going to prevent significant health impact, then we're totally at odds with the actual situatzon.

Why are people still suffering and dying m the community - people who have worked at this

installatzon? It's a sham if we don't know why that's happening and we're not doing anything to

stop that from happening other than hiding behind the laws and regulatzons and pretending that

if we follow these procedures that that's going to solve the problem.

For clarification, refer to the responses provided for Comments 5 and 43 (above).

50. Who is going to do it (the cleanup), and when is it going to be decided who's going to do it and

what input would the community have in making the actual decision as to what alternative zs
chosen?

It is anticipated that the remedial action contractor (Jacobs Sverdrup, under contract with

the Mobile District of the USACE) will perform the cleanup actions, with oversight and

approval by EPA and TDEC. A 60-day public comment period for the MI Proposed Plan

and Preferred Cleanup Alternatives was held from August 14 through October 13, 2000. All

public comments relating to the MI Proposed Plan must be evaluated and may affect the

selected remedy.

51. Will there be a public meeting?

The results of the MI RI were presented to the RAB and members of the community in

attendance at the June 2000 and July 2000 RAB meetings. The public comment meeting for

the MI Proposed Plan occurred on August 24, 2000. The community was informed of these

meetings through advertisements in the Trz-State Defender, the Silver Star News, and the

Commerczal Appeal, and in newsletters distributed throughout the community encouraging

participation. Local radio stations also announced the meeting and the dates of the public

comment period. This document represents all responses received during the public

comment period.

52. Wzll the community be telephoned, newspaper, radio?

For clarification of the methods used to encourage participation in the public comment

period related to the MI Proposed Plan, please refer to the response provided for Comment
51 (above).

For further information on the Depot's community relations activities, please refer to the

response provided for Comment 38 (above).

53. How is the community gomg to have input as to what alternative is selected?

For clarification of the methods used to encourage participation in the public comment

period related to the MI Proposed Plan, please refer to the response provided for Comment
51 (above).
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54. How much money zs going to be figured into it, and when zs that decision going to be made?

As presented in the MI Proposed Plan, the estimated cost of the selected remedy is

$2,500,000. This Record of Decision presents the selected remedy for the MI, as well as all

public comments and agency responses, and is considered the "decision document." It is

anticipated that DLA will sign the MI Record of Decision in early 2001.

55. We need to just try and be more inclusive of the pubhc and of former workers, of people who

worked here, about maybe getting the input, asking what went on and how things went on what

would be good or just include everybody in what alternatives about cleaning up that you want to
do.

Interviews with current and former employees were an important aspect of the

environmental investigations conducted at the Depot. Current and former employees are

included on the Depot's community mailing list and receive copies of newsletters, bulletins,

and other notices promoting public meetings and events associated with the environmental

restoration program.

Any former employee or member of the community who is not receiving this information

and would like to be placed on the mailing list is encouraged to contact the Depot's

community relations office at 544-0613.

For clarification of the methods used to encourage participation in the public comment

period related to the MI Proposed Plan, please refer to the response provided for Comment
51 (above).

For further information on the Depot's community relations activities, please refer to the

response provided for Comment 38 (above).

56. Why don't you have mini comment period throughout the community instead of just having it

here on this site? There are people that don't want to come up here for nothing, and this is not

community friendly, not at all.

Opportunities for public comment are not limited to one public comment meeting. Members

of the public are encouraged to provide comments via letter, email, or telephone during the

public comment period. In addition, each RAB meeting includes a period for public

comments to be recorded. The June 2000 RAB meeting, which included a presentation on

the MI RI, was held at a local elementary school in the community.

Comments 57 through 65 were received in writing during the public comment period.

57. I am concerned that you now state the necessity to have a major clean-up plan. When this was

brought to the cztzzens that there was no reason for thzs to transpzre. So today you say that there
is a need, why the lies; why so much deception?

Since placement of the Memphis Depot on the NPL in 1992, DLA has followed the cleanup

process prescribed by federal environmental laws. DLA has informed the pubhc about the

need for and results of the environmental investigation. This commumcation has been

through placement of documents m the four Information Repositories; presentations at

regular RAB meetings and Community Information Sessions, and through fact sheets and

the bi-monthiy newsletter EnwroNews, which is mailed to approximately 4,900 people in the

community.
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Through these communications efforts, the public has learned about the groundwater

pumpmg system at Dunn Field; the voluntary removal actions taken at the Housing Area,

Cafeteria Area, and Old Paint Shop and Maintenance Area; and the CWM removal action at

Durra Field. The MI Proposed Plan, which will complete the cleanup of the MI, resulted

from the MI RI, which was presented to the public at the June and July 2000 RAB meetings.

For further information on the Depot's community relations activihes, please refer to the

response provided for Comment 38 (above).

58. So the chemicals that do exist -- can you say that it can not or has already caused major health

risk to persons within this community?

Pubhc Health Assessments (1995 and 2000) conducted by ATSDR concluded that Depot

operations have not impacted the local community. People living in nearby residential areas

are not exposed to the environmental conditions at the Depot on an ongoing, long-term

basis, so there are no unacceptable risks.

For further clarification, please refer to the response provided for Comment 44 (above).

59. The work that you are proposing will completely solve the problems that was sazd never to exist?

The MI RI identified areas where environmental conditions required a remedy, in order to

restore the site and meet the health-protective standards for the intended future land use.

The remedy outlined in the Proposed Plan will allow the safe transfer or lease of the MI

property to the City of Memphis.

60. How do you plan to ensure the residents in this community that our welfare is being looked after,

after this long denial of a real problem; what hability do you hold to this community?

The selected remedies proposed for the MI include provisions for monitoring the

effectiveness of the remedies in protecting human health and the environment over time. If

state and federal regulators determine that a remedy is not effectively protecting human

health and the environment, action will be taken to correct the remedy.

For further clarification of long-term monitoring, see the responses provided for Comments
5 and 40 (above).

61. My biggest concern, how can you truthfully replace soil that has been contaminated for over

50 years?

After the excavation of affected soil is completed, samples are then collected from the edges

of the excavation area and analyzed to confirm that any substances detected in the soil are at

levels that are protective of human health and the environment. Once that is confirmed,

clean soil or gravel is used to fill the excavation area. Before the excavatmn site is refilled,

this fill material is analyzed by a laboratory to confirm that it is acceptable and meets or

exceeds standards for health protection.

62. I have been reformed that you do not plan to clean up the Memphis Defense Depot to meet

residential standards. I am formally requesting that you clean up the Memphzs Defense Depot to

meet residential standards. The water zs not being cleaned up to adequate levels, and the sod

contamination is not being cleaned up to meet residential standards It _snot fair for you to leave

a polluted plot of 642 acres land in our commumty.
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The selected remedy for the MI was chosen in accordance with CERCLA, as amended by the

Superfund Amendments and Reauthorization Act (SARA), and, to the extent applicable, by

the NCP. This decision is based upon the Administrative Record for the MI, including EPA

Policy, Land Use in the CERCLA Remedy Selectzon Process (OSWER Directive No. 9355.7-04).

This policy allows for the consideration of the intended future land use of the site when

selecting the remedy.

The selected groundwater remedy is designed to remediate the groundwater to the

Maxwaum Contaminant Levels (MCLs) of tnchloroethene (5 micrograms per liter [_g/L])

and tetrachloroethene (5 pg/L). These concentrations represent acceptable residential

(drinking water) standards considered to be protective of human health.

For further clarification on intended future land uses, see the responses provided for
Comments 6 and 24.

63 I have been informed that you did not conduct a broad spectrum soil sampling as is required to

properly identify all possible forms of carcinogens presently located on the Memphis Defense

Depot property. I request that you conduct "Broad Spectrum Samphng Test" on the Memphis

Defense Depot to direct your clean up of the Memphis Defense Depot to meet residential

standards. I feel you are stopping short of what is legally and morally responsible for the clean up.

You are taking short-cuts to rush a clean up that zs not happening as it should. The property was

farmland and residential land before you created the polluted land that is now the Memphis
Defense Depot.

All sampling locations and methods have been reviewed and approved by both EPA and
TDEC.

For clarification of the soil sampling methods used in the MI RI, please refer to the

responses provided for Comments 41 and 42 (above).

64. I am formally requesting that you clean up the groundwater on the Memphis Depot Mare
Installation to meet residential standards.

This request is addressed in the Proposed Plan. The remedial goal for the groundwater is for

residential (drinking-water) standards.

For further clarification, see the response provided to Comment 62 (above).

65. I request that a much larger area of soil be excavated and removed from Functional Umt 4. The

soil should be excavated and removed to an off site location. The top 24" of soil should be

excavated and removed from the entire FU4. If you were to conduct a broad spectrum sod

sampling as I have requested, the results would show that zs the only alternative to remediate this

area. I request that you cleanup the Memphzs Defense Depot to meet resldential standards.

The selected remedy for the MI includes excavation of the surface soil (defined as the top

12 inches of soil) that has been impacted by lead above the mdnstrial health-protective level

of 1,536 mg/kg in the area of Building 949. After the excavation has been completed,

confirmation samples will be analyzed to confirm that the affected surface soil has been

remediated. If confirmation samples indicate concentrations of lead above the industrial

protective level, the excavation will be expanded to include additional surface soil.
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Accordmg to the MI RI Risk Assessment, FU4 does not present unacceptable risks to current

and future industrial workers or hypothetical future residents.

For further clarification on intended future land uses at the MI, see the responses provided
for Comments 6 and 24 (above).

3.2 Remedy Selection Rationale

Responsiveness summaries, as provided by CERCLA guidance (CERCLA 117 and NCP

300A30[f][3][I][F] and 300.430 [f][5][iii][B]), must include an attempt to address citizens"

concerns and explain why or why not or why not the selected remedies were or were not

altered as a result of issues raised by stakeholders. Based upon review of the responsiveness

summary for the MI, there are two major concerns expressed by the local community that

potentially may affect the remedy selection: (1) treatment or remediation of the site soils to

residential standards, and (2) treatment or remediation of the groundwater to residential

standards. These concerns are addressed in the following paragraphs.

Several of the comments made by the local community express concern that soil within the

/VII will not be treated or remediated to residential standards. CERCLA law and BRAC

guidance provide for remediation of a site to anticipated future land use. The DRC's

Memphzs Depot Redevelopment Plan and current land use zoning, as established by Memphis-

Shelby County, call for the majority of the MI property to be reused for light industrial

purposes and, at FU2 only, for recreational purposes. The Housing Area in FU6 will be

reused for transitional housing and has been remediated to residential standards. The

selected remedy for soil will remediate the property to provide adequate protection for the

anticipated future land use; therefore, no change was made to the selected remedy.

Other unportant comments made by the community express concern over remediation of

groundwater to residential standards. The remedial action objectives of the selected ground-

water remedy at the 1VIIare designed to remediate groundwater to MCLs as established by

the Safe Drinking Water Act. This act authorizes EPA to set standards for maximum levels

of contaminants in drinking water in order to be protective of human health and the

environment. Therefore, as part of the selected remedy, contaminated groundwater beneath

the MI will be remediated to levels protective of human health (i.e., residential standards).

Subsequently, a change in the selected remedy is not necessary.

3.3 Technical and Legal Issues

The BCT requested additional confirmation of the groundwater conceptual site model

(CSM) of the MI. There were significant differences between the CSM in the RI and the CSM

in the Groundwater FS. The BCT members agreed to complete the confirmahon prior to

beginning the remedial design. The work will include drilling new wells at selected

locations to determine the depth and base of the aquifer within the fluvial deposits under

the MI. The results of the work are not expected to change the effectiveness of the remedy

for groundwater, but may affect where groundwater monitoring occurs while the remedy is
implemented.
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TDEC requested additional confLrmation that no dense non-aqueous phase liqmd (DNAPL)

sources occur beneath historic long-term operahonal areas on the MI. There is no evidence

from the RI and groundwater FS that a DNAPL is present in the groundwater on the MI;

however, the Depot and EPA agreed to complete this testing prior to beginning the remedial

design. The pre-design tests will include d_ling new soil borings and monitoring wells at

selected locations within the MI and obtaining soil and groundwater samples for targeted

laboratory analysis. The results of these pre-design tests are not expected to change the

effectiveness of the selected remedy for groundwater; however ff results of the pre_design

tests indicate a significant or fundamental change to the remedy is warranted, then an

Explanation of Significant Differences (ESD) or a ROD amendment would be required in

accordance with CERCLA §117(c) and NCP §§300.435(c)(2)(i) and (ii).
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