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1. Defense Depot Memphis, Tennessee (DDMT) is pleased to transmi t.
Environmental Science's Environmental Assessment for official transfer to the
DDMT repositories. This documenthas now been superseded by the final
) Proposed Groundwater Action Plan, but is still to be used ag a reference
- . document with the following changes:

a. Chapters 2 and 6 of the Environmental Assessment have been
superseded by the decisions in the Proposed Plan, and therefore no longer apply.

b. References to the Interim Remedial Measure (IRM) should be replaced
with Interim Remedial Action (IRA). -

2. Please note that the final Proposed Groundwater Action Plan will also be
placed in the repositories, so that the public may have a current understanding
of the planned activities by reading the proposed plan and the amended
Environmental Assessment.

FRANK NOVITZKI
DDMT Project Manager

Cc:
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1 July 1994

Commander

U.S. Army Corps of Engineers
Atin: CEHND-PM-AE (J. Romeo)
106 Wynn Drive

Huntsville, Alabama 35805-1957

RE: Final Environmental Assessment, Removal Action for Ground Water
Defense Distribution Memphis, Tennessee
Contract DACAR7-90-D-0030
ES-81016.23

Dear Mr. Romeo:
Engineering-Science, Inc. (ES) is pleased to submit the Final Environmental

Assessment, Removal Action for Ground Water at Defense Distnbution Memphis,
Tennessee (DDMT) under the ahove referenced contract.

ES appreciates this opportunity to serve the Huntsville Division. If you have any
questions about this work, please give me a call.

Yours truly,
EN RING-SCIENCE, INC.

David E. Mizell, P.E.
Project Manager
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1.0 PURPOSE AND NEED
1.1 Introduction

The National Environmental Policy Act (NEPA} of 1969 (FL-190) directs the federal
“government o assess the environmental impacts associated with it proposed plans,
functions, programs and utilization of natural resources,  Section 102(2) contains
provisions to make sure that federal agencies act according to the letter and spirit of the

law. The regulations that implement NEPA for all federal agencies and federat actions
are found in 40 CFR Parts 1500-1508.

U.S. Ammy regulations for protecting the environment are found in AR 200-1,
Environmental Protection and Enhancement and AR 200-2, Environmental Effects of
Army Actions. Chapter 5 of AR 200-2 specifies that an environmental assessment
(EA) is prepared to determine the extent of environmental impacts of a project and
decide whether or not those impacts are significant. Listed among the 23 actions
normally requiring an'EA are installation restoration projects undertaken in response to
CERCLA (AR 200-2,5-3-5), Sections 2-2(8)(2) and (b) in AR 200-2 note that very
often a Feasibility Study (FS) prepared for a CERCLA project in accordance with 40
CFR 300 contains procedures to ensure fyll consideration of environmental issues. In
most cases when the FS is onmple;ed ard complies with NEPA that document can meet

the needs for an EA and therefore a second NEPA document is not required.

This EA was prepared io investigate and document possible environmental effects
resulting from implementation of the proposed Removal Action alternalives that are
fully described in the Engineering Report. This EA was prepared (o ensure compliance
with NEPA and appiicable public participation requirements.

SLOLS/EADRF une 28, £994




67 10
1.2 Background

Defense Depot Memphis began operations in 1942 with the mission to inventory and
supply materials for the U.S. Army. In 1954, the Depot's mission was expanded to
include a complete range of commodities for Department of Defense activities, under
“the auspices of the Defense Supply Agency, now known as the Defense Logistics
Agency (DLA). The Depot became known as Defense Distribution Region Central

(DDMT) in 1993,

DDMT warehouses and distributes an extensive inventory of supplies to U.S. military
services and federal agencies. These supplies span a broad range of commodities
including clothing, food, medical supplies, electronic equipment, petroleum products,

and industrial chemicals.

Until 1970, hazardous and nonhazardous materials whose containers were damaged or
whose shelf life had expired were occasionally burned and/or buried in a portion of
Dunn Field. Wastes disposed of in this manner included: oil and grease, paint and
paint thinner, methyl bromide, pesticides, herbicides, and food supplies. Other wastes
included minutes quantities of mustard and lewisite gases contained in nine training
canisters, Most of the documented hazardous materials which were disposed during
this period were buried in the northwest pertion of Dunn Field,

During an intital ivestigation and report performed at DDMT , hereinafter referred to
as the Law Study (1990 Law), volatile organic compounds were found in the uppermost
aquifer beneath Dunn Field. The ﬁndmé of the Law Study determined that further
investigations were necessary to fully define potental sources and extent of
contaminated ground water plume. DDMT was placed on the National Priorities List
(NPL) in 1992 (see 57 FR 47180, October 14, 1992), and is now regulated under
CERCLA.

SLO16/EADRFIun: 20, 1994 1-2




67 li
A ground water "pump and treat” system is being proposad for design, construction
and operation in Dunn Field as a non-time critical Removal Aaction (RA) under
CERCLA until a permanent solution can be found. Since DDMT is also a RCRA-
permitted facility, the same types of actions that are initiated under CERCLA's
"Removal Authority are equivalent to RCRA Interim Measures. Unfortunately, the term
"Interim Remedial Measure” (IRM) is a hybrid of both RCRA and CERCLA
terminclogy. To help ease confusion for all reviewers, whenever the term "IRM" is
used in this report, substitute the words "Removal Action”. The intention is that this
proposed system will be a non-time critical removal action. This Environmental
Assessment addresses the potential environmental impacts the RA may pose to Dunn

Field, the community of Memphis and the nearby receptors.

1.3 Affected Area

Public water supplies i the Memphis area are drawn from the Memphis Sand Aquifer,
which is a confined aquifer that underlies the entire Memphis metropolitan area. The
Memphis Sand Aquifer is confined by an overlying deposit of clay soils known as the
Jacksen-Claiborne Formation. Above this formation is a thin unconfined aquifer that is
the upper-most water-bearing zone beneath the Memphis area. This upper-most aquifer
is known as the Fluvial Aquifer, a.fter the Fluvial Deposits of sand and silt in which it

resides.

The Fluvial Aquifer is not uséd for public water supply. The Fluvial Aquifer may be
hydrologically connected to the underlying Memphis Sand Aquifer. There is a
potential for contaminants in the Fluvial Aquifer to migrate from the Dunn Field area
into a zone where they could enter the Memphis Sand Aquifer and affect the public

water supply for the Memphis metropolitan area.

Past field invest.igatibns have revealed that ground water levels in the Fluvial Aquifer

arg some 80 feet higher than levels in the Memphis Sand Aquifer. This difference in

SLO1G/EADRFL fune 24, 1954 1-3
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ground water levels creates a downward flow potential for both water and contaminants

in the Dunn Field region.

1.4 Nature of Problem

.DDMT consists of two sections: Dunn Field, an open storage area about 64 acres in
size, and the main installation, which is intensely developed with warehouses and
outdoor storage areas for commodities and equipment. DDMT warchouses and
distributes a wide variety of supplies including industrial chemicals, petreleum
products, electronic equipment, ciothing, food and medical supplies. Because of the
large volumes handled, some items were spilied, leaked or disposed within the
Installation boundaries.

In the past, Dunn Field was periodically used for waste d'ispnsal. The west half of
Dunn Field has received a wide range of hazardous wastes for disposal by burial in
trenches. The burial trenches within Dunn Field are the potental source of
contamination in the ground water. Much of the dispesed solid waste in Dunn Field is
thought to be disposed of either in a dry state o as containerized liquid wastes. Waste™
constituents can enter the surrounding soil as their containers deteriorate or as water
percolates downward through the soil. Water percclating through these soils can then

carry waste constituents into the Fluvial Aquifer some 60 feet below the surface.

1.5 Purpose of Proposed Action |

An IRM is proposed for the Dunn Field area of DDMT to control ground water
contamination in the Fluvial Aquifer. The primary contaminants of concern are
volatile organic compounds (VOCs). The VOCs of concern include trichloroethene;
tetrachioroethene; 1, 1-dichloroethene; 1,2-dichloroethene; and 1,1,2,2-
tetrachloroethane. Metals were observed in the Fluvial Aquifer in 1989 and 1990 at
levels above action levels, but were found below action levels during a pump test in

Dunn Field in 1992 and during follow-up sampling of monitor wells in 1993.

SLOLG/EADRFTIupc 38, 1994 14
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. The proposed action will reduce these contaminants from migrating across DDMT
boundaries and contributing to future contamination in the Fluvial Aquifer
downgradient from DDMT. This action is a partial remedy to ground water
.contamination in the Dunn Field area, since it does not halt the migration of
contaminants from their sources. Future remedial measures will be formulated once

more information has been obtained upon the extent and nature of this contamination.

1.6 Intent of Proposed Actions to Satisfy Regulatory Requirements

All work relating to the proposed removal action was initiated by DDMT in 1991.
This work included: preparation of a pump test work plan (which was approved by
both the U.S. Environmental Protection Agency, Region IV, and the Tennessee
Department of Environment and Conservation); performance of an aquifer pump test;
a report on the results of the aquifer pump test; and an Engineering Report (alse known
. _,:::lﬂ;ﬂ Engineering Evaluation/Cost Analysis (EE/CA)). The next phase of this project
will be the design of the preferred alternative followed by the construction of the
preferred altemative. The purpose of this removal action is to treat ground water
contaminants in the fluvial aquifer and prevent further migration of contaminants to
greatly reduce the threat of pos_sible human exposure. This document will be released
for public comment in accordance with CERCLA and the National Environmental
Policy Act (NEPA). A responsiveness summary/response to comments will be
prepared following the public comment period. Comments from the public and the
regulatory community will be either incorporated into the documents or a valid reason

ﬁrhy the comment cannot be incorporated will be provided. The term "Interin\i\
/ Remedial Measure™ (IRM) is used in this report as a descripior of the preferred

{\ allernative. The equivalent CERCLA terminology for “IRM" is “removal aclion'}/

| (RA). Reviewers of this report should be aware that the preferred alternative will be
. implemented under CERCLA and NCP provisions that permit the facility (DDMT) to

SLOIS/EADEFVlune 25, | 904 1-5
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perform a removal action. DDMT intends to remain as the lead agency in
implementing this preferred alternative and will cooperate with other Federal, State,
and local agencies to accomplish this task, This report should be reviewed in

conjunction with the Engineering Report for maximum understanding of the issues

"addressed.

SLOIWEADRF Tune 28, 1954 1-6



2.0 DESCRIPTION OF PROPOSED ACTION

The proposed action involves installing eight extraction wells along the northwest
boundary of Dunn Field and constructing a water treatment facility in the same area.
The extracted ground water would be continugusly pumped through an air stripping
tower for removal of VOCs. Treated water would be discharged to surface drainage
along the north boundary of Dunn Field.

When this system is placed in operaton, water will be pumped from the extraction
wells at the rate of 520 gallons per minute (gpm). The extracted ground water will
contain an estimated 908 micrograms per liter (ug/L) of VOCs prior to treatment. The
air stripping process will remove about 97 percent of these VOCs creating an effluent
that will meet state and federal standards to protect human health and the environment.
The treated water will be discharged into surface drainage flowing north from Dunn

Field into Cane Creek some 1,600 feet away.

2.1 Ground Water Extraction Method

The proposed ground water exiraction system consists of eight wells located on
Government preperty in Dunn Field. The approximate configuration of these eight
wells is shown in Figure 2.1:1 The wells are placed downgradient along the
Government property boundary to extract contaminated ground water flowing down
gradient from the source and reverse the migration of the contaminants already down

gradient.

The average depth of these wells is estimated to be 80 feet, with the bottom 20 feet
screened across the aquifer. Each well would be equipped with a submersible pump
capable of pumping 75 gpm. Eight wells pumping at rates between 30 and 75 gpm

would create a capture zone of approximately 40 acres, including 12 acres outside the

SLOIG/EADRFLJum 28, 1994
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boundaries of Dunn Field (see the Engineering Report for details). This capture zone

will cover the known VOC contamination shown in Figure 2.1.

2.2 Ground Water Treatment

.The extracted ground water will be collected in 3 70,000 gallon holding tank to
equalize flow prior to treatment. Minimizing variations in flow would improve
performance and reduce the size of the treatment system. The extracted ground water
would then be pumped from the equalization tank to an air stripping tower for removal
of volatile organic compounds (VOCs). Air stripping is a physical process of mixing
water and air to cause a mass transfer of the volatile organics from the liquid to the

gaseous phase.

The air stripping tower would contain ceramic, plastic or plass media. The
contaminated water enters at the top of the twower and trickles down across this media
while air is forced upward using an air blower. The volatile organics transfer to the
Baseous phase and are exhausted with air out the top of the tower. For operations in
Dunn Field, the air stripping tower will be about 6 feet in diameter and 15 to 20 feet

high.

During the operation of an air stripping tower, volatile organics would be released to
the atmosphere. Air emission requirements are therefore a factor in the design and
operation of an air stripping tower. Based upon VOC concentrations that have been
observed in the ground water, the extraction welis will produce an estimated 2,910
pounds per year {lbs/yr). The air stripping tower will emit about 2,820 Ibsfyr (1,280
kg/yr) of VOC's. A schematic diagram of the treatment process is shown in Figure

2.2.

SLOLG/EADRFL une 26, 1994 23
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2.3 Disposal ﬂf. Treated Effluent

The treated water from the air stripping tower would be discharged to a surface water
channel in the northeast quadrant of Dunn Field. This water would be pumped to the
outfall using 10-inch pipe buried in a shallow trench. This channel conveys runoff to

"Cane Creek located about 1,600 feet north of Dunn Field. This channel traverses an

undeveloped area between Dunn Field and Cane Creek. Cane Creek flows
southwestward some 3 miles before its confluence with Nonconnah Creek (Figure 2.3).
Nonconnah Creek travels westward another 3 miles where it empties into Lake

McKellar, which is an oxbow lake connected to the Mississippi River.

The discharge from the treatment system would be 520 gpm, which is equivalent to
about 1.2 cubic feet per second (cfs). The channel at the north property line of Dunn
Field is about 1.5 feet wide and 1 foot deep and has a capacity to carry about 20 cfs.
Typical summer thunderstorms produce flows in this channel of about 10 cfs at the
property line. The treatment system flow would not significantly raise water elevations

in the channel during wet weather.

The impact of this continugus flow upon the channel during dry periods will be
minimal. Flow will be confined o the floor of the channel, and will hydraulically
resemble runoff from light rainfall. Discharge into the surface drainage channel would
be considered an on-site, direct discharge and would be required to meet substantive
NPDES ARARs. Becavse this would be considersd an on-site, direct discharge,
administrative ARARs would not apply in zccordance with OSWER Drrective 9355,7-
03, Permits and Permit Equivalency Processes for CERCLA On-Site Response Actions
and the EPA. A copy of this directive is provided in Appendix G of the EE/CA.

SLOIS/EADRFI Tune 21, 1994 2-5
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Other applicabe references that support this finding are: CERCLA Compliance with
Other Laws Manual, August, 1988, EPA/540/G-89/006; CERCLA Compliance with
Other Laws Manual:Part IT, August 1989, EPA/540/G-89/009, and OSWER Directive

9234.1-02.
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3.0 ALTERNATIVES TO THE PROPOSED ACTION

31 Preliminary Alternatives Considered and Rejected
To develop an interim treatmen? system 1o mitigate contaminant migration in ground
. water at Dunn Field, three functions were evaluated: extraction, treatment and disposal.
Potentially viable technologies for each function and their associated process options
which were considered and rejected are discussed in the following subsections. Several
extraction/treatment/disposal systems were rejected due to their inability to meet one or
more of the following objectives:
" control contaminant migration
® proven technology (i.e. applicable to specific contaminants)
»  ability to be permitted

® cost effectiveness

The following sections are divided into subsections with respect to their basic functons:

extraction, treatment and disposal technologies.

3.1.1 Extraction Methgds

3.1.1.1 Interceptor Trenches

Trenches may be used to intercept ground water flow to contain a contaminant plume,
primarily in situations involving shallow ground water. Two types of trenches are open
trenches and buried trenches. Use of open trenches is confined to very shallow
aquifers, while buried trenches may be used for deeper aquifers. Trenches work on the
principle of creating a path of least resistance, which allows capture of ground water
and contaminants. The depth to the Fluvial Aquifer at Dunn Field is approximately 60

feet. Trenches of this depth are not feasible to construct in a safe manner.
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3.1.1.2 Wells

Another means of ground water extraction is from wells, using either well points or
pumping wells. Well point systems are generaily small in diameter, grouped closely
together, and are relatively shallow in dept.h. The system operates by conner:ting a
“suction pump 0 a common header pipe which connects to all wells, Well points are
feasible where ground water is within 25 feet of the surface. The depth to ground
water beneath Dunn Field is about 60 feet, thersby eliminating the use of well points to

extract contaminated ground water.

Pumping well systems provide greater flexibility than well points sinc

¢ the wells can be installed at any depth and spacing. Pumping wells are 4 to 12 inches
in diameter to accommodate a submersible pump which lifts ground water to the
surface. The pump selection is a key component of the pumping well to achieve the
desired operating conditions. Installation costs are higher due to the larger size and
greater depth of pumping wells. Spacing of the wells is dependent upon the anticipated
drawdown and distance-drawdown in the aquifer. Overlapping capture zones can

effectively intercept a plume which is wider than the capture zone of one well.

There are technigues that can be used with pumping wells to increase their effectiveness
in preventing ground water migration, Reinjection of treated ground water can be used
down gradient of the contaminant plume to accelerate ground water flow back toward
the extraction wells. Reinje;::tinn wells instalied up gradient of the plume can assist by

accelerating ground water tpward the extraction wells.

For the purposes of this IRM, pumping wells will be retained for further consideration
as a component of an altemative. At this time there is not sufficient data available to
determine the location of the down gradient edge of the plume. Therefore, neither
pumping wells nor reinjection wells placed down gradient of the plume will be

considered. The use of pumping wells within the plume and reinjection wells up
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gradient of the plume will be retained for further consideration. Physical barriers will

not be considered further since the location of the sources and the extznt of the plume is

unimown.

3.1.2 dwW men

.3.1.2.1 fn Sirw Treatment

In-situ treatment of ground water would employ the use of physical, chemical or
biological technologies to degrade, immobilize or remove the contaminants. Current
technologies for in situ treatment of ground water contaminants include bioremediation,

chemical immobilization, chemical mobilization, detoxification and Vapor extraction,

Bioremediation is a process that uses naturally occurring microorganisms in the soil to
decompose toxic or hazandous organic compounds. The suitability for bioremediation
must be evaluated through site characterization, laboratory treatability studies, and a
l;ench-sca.lc study. Time would be required to implement these studies. Chlorinated
solvents such as t.hn§e present in the ground water at Dunn Field are not readily
bicdegradable using in sitw technologies, and the intermediate products of microbial
metabolism of chlorinated solvents may resuit in compounds which are more hazardous
than the original contaminant. This process was rejected because of excessive time Lo

design and implement a suitable weatment system.

Immobilization processes are designed to stabilize or solidify the contaminani, thus
reducing the wastes solubility, toxicity or mobility. Most stabilization and
solidification technologies are effective on inorpanics and metals, but have limited
application for organic compounds at Dunn Field. The relatively large size of the
potential area of contamination and the relatively dilute concentrations of wastes would

result in prohibitive costs to use immobilization technologies.

Chemical mobilization, or "soil flushing®, is the process of applying a liquid zgent to

the contaminated soil which renders specific contaminants soluble, Most applications
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of chemical mobilization require that the contaminated soil be excavated, which is not
desirable at Dunn Field. This technology would not control contaminants afready in

the Fluvial Aquifer beneath Dunn Field.

_ Detoxification . technologies  utilize the chemical reactions of hydrolysis,
oxidation/reduction, and neutralization to transform contaminants to a less toxic state.
This process is an effective treatment for certzin metals; however, it is not effective
with organic compounds present in the ground water at Dunn Field and does not

warrant further consideration.

Vapor extraction is a proven in situ process for removing volatile organic compounds
from the unsaturated zone of soil. Vapor extraction indirectly affects the underlying
ground water. It is an effective means to remediate a site when the contaminant source
and the extent of the plume has been defined. Because vapor extraction will not
directly control contaminants in the Fluvia! Aquifer, it is not appropriate for Dunn

Field.

3.1.2.2 Treatment by Activated Carbon Adsorption

Activated carbon adsorption is a chemical process of collecting soluble substances onto
the surface of activated carbon. ﬁr typical carbon system uses granular activated carbon
in 2 series of downflow reactor ;.'essels. Periodic monitoring wiil indicate when the
adsorptive capacity has lost its effectiveness and the carbon is considered spent.
Economical application of carbon wreatment depends on an efficient means of
regenerating the carbon afier its adsorptive capacity has been reached. Another
alternative is disposal of spend carbon as hazardous waste at an off-site landfill, Use of
activated carbon as the primary means of ground water treatment was determined to be
cost prohibitive due to the expensive operation and maintenance of a carben adsorption

and regeneration/disposal system.
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3.1.2,3 Biological Treatment

Extracted ground water containing VOCs may be treated in biological treatment
reactors, generally of the aerobic process type. Aerobic biological treatment reactors
can be separated into two major categories: suspended growth reactors and fixed-film

' reactors.

In suspended growth reactors, bacterial growth occurs in the water, which must be
mixed to promote oxygen transfer to the microbes for respiration. Oxygen and other
macro-nuirients are supplied in these reactors by mechanical means. The major
disadvantage to suspended growth reactors is the large reactor vessel size is required

due to long hydraulic detention time.

-

In fixed-film reactors, bacteria are grown on an inert support medium. Oxygen and
macro-nutrients are added to the system to support microbial activity. Two primary

types of fixed-film reactors are trickling filters and rotating biological contactors.

Rotating Biological Contactors (RBC) are modular in design and adapt easier to flow
and conlaminant variations, which would be better suited than wickling filters for
implementation at Dunn Field. An RBC consists of multiple plastic discs mounted on a
horizontal shaft at a right anglc} to wastewater flow, The bicadsorption and bio-
oxidation take place on the surfac.:e of the disc. Multiple RBC's may be connected in
series to achieve higher degree of contaminant removal. Microbial growth which
sloughs off the RBC must be removed by final clarification in a settling tank, and the
subsequent sludge will require treatment on disposal in a ha.zardouls water landfill. The
potential for gas ernission may result and require air monitoring and/or treatment prior
W release to the atmosphere. Laboratory treatability studies, bench-scale study and a
complete material balance would be necessary to further define fate of contaminants

and process in greater detail. The major disadvantage to this altermative is the
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excessive amount of time prior to implementing the treatment method and subsequent

treatment steps for sludges generated and air emissions.

3.1.2.4 Off-Site Treatment

An option to establishing and operating a contaminated ground water treatment facility
at Dunn Field would be to transport the water off-site for reatment at an approved,
permitted treatment facility. Municipal wastewater treatment systems could not
adequately remove VOCs; thus a specialized industrial wastewater facility would be
needed. A major concern would be the large amount of manpower and numerous tank
trucks to transport water to the treatment facility. The excessive amount of effort and

¢ost to transport waler is not cost effective.

3.1.3  Disposal Altcmatives
The disposal of treated ground water is a critical factor since the method of disposal

may impact the surrounding environment and carry significant costs. Disposal options
which were considered and rejected involved the following options: down gradient
reinjection, infiltraton, and deep well reinjection. Reuse of water in the public
drinking water supplies were not considered because of strong possibility of public
objection and potential Habilities.

A

3.1.3.1 Downgradient Reinjection

Treated ground water could:be reinjected into the Fluvial Aquifer through wells, in a
manner which would control contaminant migration. Reinjection downgradient of the
contaminant plume could reverse the gradient in the ground water and send the
contaminants back in the direction of the extraction wells. Since the extent of the
plume is not fully defined, a location downgradient cannol be selected. If reinjection
were done in the middle of the plume, it would accelerate movement of the
downgradient contaminants. Therefore, downgradient was rejected as a viable disposal

alternative.
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3.1.3.2 Infiltration

Upon final treatment of contaminated ground water, it could be released onto the
ground surface and allowed to infiltrate through the seil to the Fluvial Aguifer. This
method used repeatedly could flush contaminants out of the soils at Dunn Field and
toward the extraction wells for treatment. The possibility exists, however, that greater
contamination of the ground water would occur as the water passes through the

contaminant sources beneath Dunn Field. It is therefore rejected as viable alternative.

3.1.3.3 Deep Well Injection

Deep well injection consists of conveyving treated water and reintroducing it through
very deep injection wells to deep aquifers beneath Dunn Field. Deeper aquifers
beneath Dunn Field are not viable candidates to receive trested water, because the State
and Federal agencies would be concemed over the zccidental release of contaminants

into these aquifers, Therefore, deep well injection was not considered further,

3.2 Viable Alternatives to Proposed Action

Potentially viable technologies which could be used to mitigate ground water
contaminaton at Dunn Field were retained for use in remedial alternatives. Six
alternatives, in addition to the proposed action, were identified by combining viable
technologies and process options-.: These alternatives are discussed below, using the
same numbering system used in the Engineering Report (EE/CA). Aliernative 5 is
omitted here because it was ultimately selected as the proposed action (and 1s described

in more detail in Section 2 of this document),
3.21 lternative 1

= No remedial action performed
w Natural processes, including mixing, adsorption absorption and in the case

of VOCs, biodegradation, will act to disperse contaminants
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» Dispersion may or may not occur before conmaminants affect sensitive
receptors

This is the No Action Alternative. Selection of the no action Alternative at Dunn Field
will be considered as a baseline comparison for the other five alternatives. With no
"action, the constituents of concern (VOCs) will continue to migrate downward into the
Fluvial Aquifer from suspected but currently unidentified sources in Dunn Field. The
Fluvial Aquifer will continue to receive these contaminants, and will transport them
downgradient to the west. The concentration of these contaminants will diminish at
greater distances from Dunn Field as mixing, adsorption and abserption occur. VOCs
will be further diminished by chemical breakdown and naturally occurring
biodegradation. The rate at which these process would occur in the Fluvial Aquifer is
not known and cannot be predicted without further study. Furthermore, the distance
and area off-site that would ultimately be affected by the constituents of concern cannot

be predicted until further studies are performed.

3.2.2 emative

& Extraction by Fluvial Aquifer wells located on site
® Treatment using air stripping with the option of carbon filtering.
® Disposal of treated water to publicly owned treatment works

o

The ground water extraction system would consist of eight wells located on government
property in Dunn Field. The wells would be located to extract ground water from
those areas beneath Dunn Field found 10 be most heavily contaminated. The Fluvial
Aquifer wells would be 4 to 6 inches in diameter to accommodate a submersible pump
capable of pumping 75 gpm. The average depth of the wells is estimated to be 80 feet
each. A total of eight wells, with pumping rates between 30 and 75 gpm, would be
needed o create a capture zone of approximately 40 acres, including 12 acres outside
the boundaries of Dunn Field. The extracted water would be pumped to an air

stripping tower to facilitate the removal of volatile organic compounds (VOCs). Air
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stripping is the physical process of mixing water contaminated with volatile organics
with clean air. This contact of water and air causes a mass transfer of the volatile
organics from the liquid to the gaseous phase. A liquid-through-air type air stripper
would be utilized. The contaminated water enters at the top of the tower and trickles
‘down across the media thus encouraging contact with air. Air is forced upward using
an air blower. The volatile organics transfer to the gaseous phase and are exhausted

with the air out the top of the tower,

With air stripping, volatile organics would be released to the atmosphere. These
emissions could be controlled if airbome concentrations were high enough to impact the
surrounding environment. Carbon adsorption is an effective means of capturing the
volatile organics from an air stream, and would satisfy regulatory air emission
concerns. Regeneration of spent carbon, or disposal at a hazardous waste landfill,
would be necessary. Disposal of treated water would be to publicly owned treatment
works (POTW) via a sanitary sewer that is capable of handling an additional 520 gpm
discharge from the treatment system, Sewer line upgrades would be necessary due to

the insufficient size of sewers in the vicinity of Kyle Street, just west of Dunn Field.

Sanitary sewage at Kyle Street is conveyed to the City of Memphis-South Wastewater
Treatment Facility also kmown as T.E. Maxon Facility. The plant has sufficient
capacity to handle the additional flow of treated ground water. A sewer charge would
be assessed by the City of M;mphis and would be based on the water quality.

3.2.3  Algmative 3

® Extraction by Fluvial Aquifer wells on- and off-site
= Treatment using air stripping with the option for carbon filtering.
® Disposal of treated water 10 POTW

The extraction methods, treatment and disposal systems would be identical to

Alternative 2 except for the placement of extraction wells. Alternative 3 provides for
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greater capture of contaminated ground water off-site by placing two of the eight
extraction wells west of Dunn Field outside of DDMT boundaries. This configuration
is designed to intercept the contaminant plume as it migrates off government property

as well as collect contaminated ground water that has already migrated off-site.

Extraction wells operating off government property would require gasements, rights-of-
way of praperty transaction from land holders. Security problems, and additional
ground water conveyance piping would be needed due to increased distances off-site.

3.24  Alternative 4

® Extaction by Fluvial Aquifer welis on-site
®» Treatment by using ultraviolet (UV)/oxidation.
» Disposal of treated water to POTW

The extraction methods, and disposal configuration described for Alternative 2 in
Section 3.2.2 would be used in Alternative 4. Ground water extracted on government

property would be treated using UV/oxidation prior to disposal to the POTW.

Extracted ground water would be conveyed to a2 UV/oxidation treatment system.
UV/oxidation is a process which can be used to destroy orgé.nic contaminants.
Contaminated ground water is mixed with hydrogen peroxide in a reactor vessel and
exposed to ultraviolet light. Ozone is transferred to the contaminated water forming
hydroxyl radicals which are* powerful chemical oxidants capable of breaking down a
wide variety of organic contaminants. The end products of such a process are carbon
dioxide, water and chlorine. Fugitive ozone is captured in an ozone decomposition

urit, 50 that no harmful ozone is released to the atmosphere,

The major benefit of this system over other alternatives is that it provides destruction of
organic contaminants. Primary concerns are the safe handling of ozone, and

susceptibility of UV lamps te fouling which diminishes their effectiveness. Treatability
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studies would be necessary prior to implementation, and the need for greater technical
expertise necessary for oversight of operation all add 10 the higher cost compared with

other viable treatment systems.

3.25 Alternative &
= Extraction by Fluvial Aquifer wells on-site
" Treatment using ultraviolet (UV)/oxidation with the option for carbon
filtering
= Disposal of treated water into storm water drainage systems

The extraction method described for Alternative 2 would be identical for Alternative 6.
Treatment would use UV/pxidation as described in Altemnative 4. Waler wauld be

disposed by release to nearby surface drainage, as in the Proposed Action.

3.2.6  Allemative 7

" Extraction by Fluvial Aquifer wells located on-site
¢ Treatment using air stripping with the option for carben filtering
* Disposal of treated water by reinjection into Fluvial Aquifer

Alternative 7 would extract ground water from six pumping wells on government
property, and the extracted water would be treated using air stripping as described in
Section 3.2.2 for Altemnative 2. The weated water from the air stripping tower wouid
be reinjected directly into the Fluvial Aquifer through four wells on the east side of
Dunn Field. The reinjection wells would be placed upgradient from the extraction
wells so that injected water could be re-treated if a treatment system failure allowed
contaminants to be reinjected. The capture zone would be reduced in size under this
alternative, becoming more localized beneath Dunn Field and having less effect off-
site. Chemically altered walter is not normally allowed to be reinjected into the ground
_by the Memphis/Shelby County Ground Water Quality Control Board. It would be

necessary (o obtain a waiver to this regulation before this Altemative is acceptable,
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4.0  AFFECTED ENVIRONMENT

4.1 Site Location and Description

4.1.1  Site Location
Defense Distribution Memphis, Tennessee (DDMT) is located in the city of Memphis,

Tennessee, situated on 642 acres of Federal land in Shelby County, Tennessee. The
Installation lies in the south central section of Memphis, and just northeast of the

Interstate 240, Interstate 55 junction.

DDMT is approximately four miles southeast of the Central Business District and one
mile northwest of Memphis International Airport. Airways Boulevard bounds the site
on the east, and provides primary access to the instaliation (Figure 4.1). Dunn Road,
Ball Road and Perry Road serve as the northern, southern and the western boundaries,
respectively. DDMT consists of two sections: Dunn Field, an open storage area
located on the north end of the site about 64 acres in size, and the main installation

which is highly dcveldped and occupies the remaining 578 acres.

4.1.2  Facility Description

DDMT is a major field installation of the Defense Logistics Apency (DLA}, whose
primary mission is to warehouse'and distribute supplies common to all U.S. Military
Scr;.'iucs and some civil agne;ncies, primarily in the southeastern United States, Puerto
Rico and Panama area. DDMT's mission is to receive, store, maintain and ship items
which are centrally managed by the Defense Logistics Agency (DLA), and supplied to
the United States military. Stocked items include food, clothing, electronic equipment,

petroleurn products, construction materials, industrial, medical and general supplies,

The installation consists of 118 buildings, 24 miles of railroad tracks, and 36 miles of
paved streets. The site has approximately 6.0 million square feet of open storage, and
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3.5 million square feet of covered storage. The land and buildings are owned by the
U.5. Army and leased by DLA.

Defense Depot Memphis Tennessee began operations in 1942 with the mission to
inventory and supply materials for the U.S. Ammy Engineer, Chemical and
Quartermaster Corps. In 1964, the Depot's mission was expanded to include a complete
range of commodities for Department of Defense activities, under the auspices of the
Defense Supply Agency, now known as the Defense Logistics Agency (DLA). In 1993,
the Depot became known as Defense Distribution Memphis, Tennesses {DDMT).

4.1.3  Facility Surroundings

Defense Distribution Memphis, Tennessee (DDMT) is set in a mixed residential,
commercial and indusirial land use area, within the south central Memphis city limits.
Most of the land in the proximity of the installation is intensely developed. To the north
of the site are tracks for the Illinois Central Railroad and the Burlington Northern
Railroad, with numercus warehousing facilities along these lines. A triangular shaped
area immediately to the north of DDMT along Dunn Road contains several industrial

firms with a few single family residences nearby.

Airways Boulevard, to the east of DDMT is lined with a wide range of businesses
including: convenience stores, liquor stores, restaurants, used car dealers and service
stations. Remaining commercial establishments to the north, south and west of the site

congist of small grocery or convenience stores.

DDMT is surrounded by residential development, including single family homes and
multi-family apartment buildings. There are several large multi-family developments in
the area, with the older units to the north of the site and the newer units to the south

along Ball Road.
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Institutional uses include many small church buildings within the residential
neighborhoods, as well as several schools and five cemeteries. Memphis Light, Gas and
Water Division (MLGWD) operates a large substation along Person Avenue.
Approximately cne mile to the west of the site, MLGWD operates a number of public
water supply wells at the Allen Well Field (primarily west of Elvis Presley Boulevard).

4.2 Topography and Geology
4.2.1  Topography

Dunn Field lies just north of the main installation and Dunn Road, and consists of
almost 64 acres of undeveloped land. Dunn Field is unpaved, with approximately one-
haif the area covered by grass. An arc shaped ridgeline separates the northeast quadrant
from the rest of Dunn Field.

The northeast quadrant of the field is gently rolling with a grass cover and numerous
mature trees. The northwest quadrant is grass covered and is level to gently sloping
westward. The southwest quadrant of the field is grassed and gently sloping to the
west. The southeast duadrant 18 a level area that is utilized for storage of covered and

uncovered bulk materials (Figure 4.2).

The lowest surface elevation is 273 feet, Nadonal Geodetic Vertical Datum of 1929
(NGVD). The storage piles of baiixite ore at the southeast quadrant, average 10 feet in
height, peaking at about 313 feet (NGVD).

4.2.2 Geolopy

4.2.2.1 General

The Memphis, Tennessee area straddles two major subdivisions of the Atlantic Coastal
Plain Physiographic Province (Figure 4.3). The western Memphis urban area lies
within the Mississippi Alluvial Plain Subdivision. DDMT and eastern Memphis are
situated with the Gulf Coastal Plain Subdivision.
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The generalized geologic setting for the Memphis area is situated within a major
structural feature termed the Mississippi Embayment. The embayment is a wedpe
shaped, southward dipping structure composed of stratified sediments which have
accumulated since late Cretaceous Period and have undergone a period of subsidence
and subsequent uplift. This area is described as a youthful to mature, belted coastal
plain. The principal river in the area is the Mississippi River; the major tributaries are
the Wolf River, the Loosachatchie River, and Noncornah Creek (1986 Graham and
. Parks}).

4.2,2,2 Geologic Units

The Geologic Units that comprise the Quaternary and Tertiary strata in the Memphis
area are composed of loosely consolidated deposits of marine, fluvial, fluivalglacial and
deitaic sediments (Late Cretaceous through Quaternary). These sediments reach their
maximum thickness at Memphis where they range from 2700 to 3000 feet in thickness.
Periods of Pleistocene glaciation are responsible for the origin, distribution, and

character of all of the Quaternary deposits in the Mississippi Embayment.

The foilowing geologic units have been identified in the study area (1990 Law), and are
important in that many of these upits contain substantial quantities of ground water of

local and regional importance:
1) Alluvium (Note: not present at DDMT)
2) Loess
3) Fluvial (Terrace) Deposits
4} Jackson Formation and Upper Claibome Group
5) Memphis Sand
6) Flour Island Formation
7} Fort Pillow Sand
8} ©O1ld Breastworks Formation

Descriptions of these units are presented in Table 4.1.
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Table 4-1 g7
Geologic Strata 4 1}
' DDMT Study Area

{Aluvium Is ahowmn hure 0 the nomrlnﬂnnal poaiian at the youpesl statigrephlc unit Actualy, almnst nowhere does it overtie the Loses but may aver
. e any of the aiter siratigraphic unis)

LITHOLOGY AND HYDROLOGIC SKINIFICANCE

SERIES GROUP | STRATIGRAPHIC | THICKNESS
UNIT {foat))

Sand. gravel, sil, and ctay, Undertes v Missisippi athuvia)
platn und alhrein) plaing of streams in the Gulf coastal

He ben ne piaby. Thickest baneath the atluvial plaln, whem
and - Awrvium - 175 eemmanty behwvesn 100 and 153 feat thick: gensmally mas
Plalatocans than 30 Mgl thick elsewhers. Provides water bo domestis,
- " farm, induetrial, and irigaticn wels in the Missboaip pi
eluvial plan

5@, sity clay, anc minor sand. Prinzipal unit at the surtace
in vpland areas of the guif comatal plain, Thickest on the
ek D& bluffy that bordes the Missisaizpi aluvial pain: thinpar
ne Loess sastward from the bluMy. Tends 1o retard downward
movemarnt of watsr groviding recharge o the fuvlal
doposita,

Sand, gravel, minor ciay and femugintus sandaione.
Qustsmary Pleiccene Fiuvia) Depasia Goneraly underie the loesa iy uptand areas, but are
and Tertary ang (tmrrace depoaita) S-100 locaily absant. Thickness variss grealty bacayse of
{3 Placene (7] emalonal surfaces at top and base. Provides water to
many domeste and farm wells in Riral greas.

Clgy, %ilt. sand, ang lignite. Becacwse of similarits in

O :::h:mnl:ur:n::?n lithakogy, tha Jecksan formaticn and upper part of tha

! Chih?:: C‘frou Claidbarme group cannot be rellably subidivided beaed on
hctudn'c-nckfhp;:l 0-380 avaiable informabon. Most of the presarved asquence ia
and Cook Mountain the Cockfiald and Coak Mountin formatiors undiviges,

tut locally the Cocklald may be avarain by the Jackson
formatiana .
. eapping clay) formation. Servas ma the uppar confning bed far the

¢ Memphis sand.

Tartary Evcana

Sand, clay, and miner Ggnite. Thick body of sand with
lenses of glay at varous stratigraphic horzase end minor
Memphis Sand Ggnite. Thlnkns: [n the southwestem part ?r the Mun-:_phlu
(SOC-nat” Sand) 500-2940 area: thimnent in the narﬂ'!enlnm part, Principal aquiler
providing water for municipal and indysirtal suppies easl
of tha Missisipp| River; 30k source of water lor the city
af Memphin,

Clay, sik, sand, and fignite. Conaist primasily of sity clays
and pandy sty with lenses and interbeds of e sand ard
Formation 180-310 ligniten, Servas an the lower confining bed lor the
Mamphis 3and and the upper confning bed for the Fort
Pillow sang,

Sand with minor clay ard Ggnite. Sand Is fine t» medhum.
Thickeat in {he scuthwestern part of the Memphis area;
Fart Piliow Sand thinnexd in the nosthesm and northeastem pars. Onee the

Whcon 1400-foot" Sand) 125-204 +450nd principal aquiler supplying the city of Mamphls;

! siill usad by an induatry, Principai Bquiter providing water
hor municlpal and industrial supplias weet of the
Mizsissippl River,

Clay, all. sand lignie, Coneints pimariy af sity ctaye and
ciayey aittn with janses and Interbaca af fne sends and
Palwocena OHF?:::';':M 180-350 lignite. Sarves an the lowsr confining bed for the Foet
o Pilaw sand, 8lsng with underlying Forters Creek clay and
Clayton formation of the Midway graup.

.Suurne: Modified from Grahm and Parks, 1988
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4.3 Soils

Five soil types were mapped and described in the study area, based on information
fumnished by the U.S. Department of Agriculture Service (1970). Four of these soil
types are found in the Dunn Field area (Figure 4.4). A brief description of these four

units is as follows:

® Falava Silt Loam (Fm). This soil unit may have developed as a narrow
strip of alluvium on a bench above a stream channel. The unit has been
mapped on a small portion of northern Dunn Field, and is described as a
st loam, poorly 10 moderately drained, and possesses a shallow water
table and typically low to moderate permeabilities.

® Graded land (Gr). This soil unit has been artificially developed from silty
native upland materials as a result of numerous site modifications and
consists of silty sandy clay or clayey sandy silt. This unit may include
coarser materials such as construction materials and demolition debris.
The permeability is reported as highly variable. This soil unit occupies
over 90 percent of the land area at DDMT.

» Memphis silt loam (MeB). This seil unit developed in silty native upland
materials on low hilltops, benches, and nearby pradua! slopes. It is
described as a silt loam or silty clay loam, and is well drained and
possesses low to moderate permeabilities. This unit is significant because
wastes buried in Dunn Field lie within this unit.

® Memphis silt loam (MeD2). This unit developed in silty native upland

material on intermediate slope benches. It is described as a silt loam or a

silty clay loam. It is deep, well drained and possesses low to moderate
permeabilities,

In summary, the surface soils at Dunn Field are predominantly of the Graded Land (Gr)

unit, where the permeability is considerad highly variable, due to past disturbances and

possible mixing of debris and other units nearby. This condition is significant in that

infiltration from precipitation is likely.

SLOIG/EADRFU Tune 18, 1594 4-9
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The area of Dunn Field at the northeast quadrant is overlain by Memphis silt loams
(MeB, MeD2) which are well drained and exhibit low to moderte permeabilities.
These units may reduce rainfall infiltration while the Graded Land unit may encourage

infiltration.

4.4 Water Resaurces

4.4.1 Introduction

Waler resources at Dunn Field include surface water (in the form of runoff), and ground
water from the Fluvial Aquifer, the Memphis Sand Aquifer and to a lessor degree, the
Fort Pillow Sand aquifer. This section summarizes the major characteristics, their

relationship and use.

4.4.2  Surface Waters
No permanent surface water bodies exist at Dunn Field. Because of its relative

elevation, Dunn Field receives little or no runoff from surrounding areas (Figure 4.5).

Runoff from Dunn F'ield flows off DDMT to the north and west. The northeast
quadrant drains to a concrete lined channel, and then proceeds north via an open
drainage ditch into Cane Creek. The northwest quadrant of Dunn Field flows overland
to a drainage ditch along Kyle Street. The southern half of the Dunn Field runoff flows

W the west into drainage ditches which convey the stormwater offsite 1o surrounding

property.

Dunn Field lies within the Cane Creek watershed which has a drainage area of about 7.7
square miles, all of which lies within the city of Memphis. Flow in Cane Creek is
intermittent, and discharge subsides after periods of rainfall. Cane Creck empties into
Nonconnah Creek, which drains approximately 180 square miles of southemn Shelby

County and southwestern Tennessee.

SLOJS/EADRFI/ Tune 28, 1994 4-11
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4.4.3  Ground Waier Hydrolggy

4.4.3.1 Regional Hydrology

Water supply systems in the Memphis area depend heavily upon ground water
resources. ‘The uppermost aguifer beneath Dunn Field is the Fluvial Aquifer. The
.Fluvial Aquifer is not utlized as a drinking water source due to i1s variable water
quality, high hardness and elevated iron concentrations. Due to the properties of the
overlying loess deposits, which allow infiltration and recharge to Fluvial Aquifer, this
unit is susceptible to contamination from the surface. The fluvial deposits have a
limited saturated thickness that tends to fluctuate, and may not be a dependable source

of water.

The Memphis Sand Aquifer lics beneath the Fluvial Aquifer, and is the shallowest
artesian (confined) aquifer in the area. The Memphis Sand Aquifer receives most of its
recharge from areas where it crops out. The out crop area forms a wide northeast
trending belt several !-niles east of the Memphis metropolitan area. This aguifer is
locally and regionally important, in that it supplies about 200 million gallons per day
{MGD) to the city of Memphis and the surrounding unincorporated areas. The
Memphis Light Gas and Water Division operates ten well fields in Shelby County,
Tennessee, extensively using the Memphis Sand Aquifer (Figure 4.2). The Allen Well
Field is nearest to Dunn Field, only 1 to 1.5 miles west of DDMT.

The Fort Pillow Sand Aquifer lies beneath the Memphis Sand, and supplies over 10
MGD to the City of Memphis. However, it is not significant with respect 10 this study,
because its hydraulic head is higher than the Memphis Sand Aquifer.

4.4.3.2 Site Hydrogeology
Refer to subsection 4.2.2.2 of this report for lithological description(s) of the following
strata encountered beneath Dunn Field, The following describes the aquifers and

respective confining bed present at Dunn Field.

SLDIS/BEADRFITure 29, 1994 4-13
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» Loess - The loess 15 not typically a water bearing zone. There is no
evidence that it produces water to wells in the DDMT vicinity. The loess
deposits permit recharge into underlying fluvial deposit during rainfall
event, Seasonal perched ground water may occur within the loess.

= Fluvial Deposit - The fluvial deposit forms the water table aquifer in the
Dunn Field vicinity. In this area, the Fluvial Aquifer is about 20 feet thick
and receives recharge from rainfall infiltration through overlying loess and
lateral ground water inflow from the east. Discharge is toward the
Mississippi River to the west and possibly by leakage into the underiying
Memphis Sand through the Jackson/Upper Claiborne confining bed. Based
on data collected during the Law Study {1990 Law}, ground water flow in
the Dunn Field vicinity is generally toward the west.

8 Jackson Clay/Upper Claiborne Formation - The Jackson Clay/Upper
Claiborme unit is a regional cenfining bed which separates the Fluwial

Aquifer from the Memphis Sand Aquifer. Through erosion, this unit is
thinned at DDMT immediately south of Dunn Field. It is documented
{1989 Smith and Ishak/Muhamad) that some areas of the Memphis Sand
are directly overlain by the fluvial deposit.

= Memphis Sand - The top of Memphis Sand is approximately 125 to 150
feet above MSL in the vicinity of DDMT. The base of this unit is about -
750 feet below MSL. Thus, the aquifer is about 900 feet thick and is
under confined conditions. Recharge to the aguifer occurs from rainfall
infiltration on the mi‘tcrop located to the east of Memphis and possibly
from leakage from the overlying Fluvial Aquifer. Pumpage for municipal
water supplies (see well fields shown in Figure 4.2) is the primary
discharge from the aguifer.

4.5 Air Quality

The Memphis/Shelby County Health Depariment has adopted the State of Tennessee Air
Code, which conforms to the provisions of the Ciean Air Act (CAA) of 1990. Under
the provisions of the CAA, the Memphis/Shelby County area has been designated a

nonattainment area by EPA Region IV for ozone, carbon monoxide and lead. The

SLOIG/EADRFUTune 28, 1994 ’ 4-14




e ISCST2 - VERSIDM F20862 wor we8 TCE COMCEWTRATIONS FOR ALR STRIPPER AT DDSC

== YIND SPEED 8.5 N/S
FLEPOL

Wi MIDELIKG OPTIDRS USEG: CONC  RLURAL  FLAT

MODEL SETUP OPT[ONS SUMMARY

*"ocdel Is Setup For Calculetion of Average CONCentration Values.
*"podel Uses RURAL Digpersion.

**Model Uses User-Specified Optiona:
1. Flnal Plume Rise.
£. Etack-1ip Dowrmosh.
3. Buoysmey-indused Disperaion.
4. Calms Frocezaing Rourine.
5. Not Use Wissing Data Processing Reutine.
d. Defsult Wind Profile Exponents.
7. Defaclt Yertical Potential Temperoture Gradients.

“*Model Assumes Receptors on FLAT Terrain,
**Model Accepts FLAGPOLE Receptor Heights.

"*Moded Calcyletes 1 Short Term Averageis) of: 1-HR

*=This Run Includes: 1 Sourea{s); 1 Source Groupisi; and 15 Recepterds)

**The Model Aszumes & Pollutant Type of: TCE
.Jd-!l. Set Te Cantinue RUNNIng After the Setup Testing.

*Ooutput Oprioms Selected:

Model Dutputs Tables of Highest s.hurt Term Values by Receptor (RECTABLE Keyword)

"YWOTE: TtThe Following Flags May Appesr Following CONC Values: e for Colm Houra

m for Missing Hours

& far Both Calm amd Missing Houra

**Misc. Irputs: Anem. Hgt, (m) = 10.00 ;
Ealission Units = GRAMS/SEC

Output Units = MICROGRAMS/H3

Decay Coaf, = .Q0Do
-

w wm

**input Runacresa Filg: DORCS.INP

e 08720,93
-ra 17:21:54
PAGE 1
67 47
e .
’
Rot. Argle = .0
Emiasfon Rate Unit Fectar = - 100C0E +&7

“*Output Print File: DORCA.QUT



T |ECSTE - VERSION Y2042 ™ “** TCE CONCEWTRATIONS FOR ATR STRIPPER AT QDAC bl 38/20,93
whe WIND SPEED 8.5 W/5 - ik 17:27:56
PAGE 2

T MOOELING OPTQRS USED: COMC  RURAL  FLAT  FLGPOL ' G ‘;l 4 8

et PQINT SOURCE OATA wiw

MANEBER EMWISSTON RATE BASE BTACK  BTALX STACKE STACK BUILDING EMISSTION RATE
SCLIRCE PART. (GRAMSSSEC) X ¥ ELEV. HEIGHT TEMWP. EXIT VEL. DMMETER EXISTS SCALAR VARY
o CATS. {METERS) (METERS} (METERS) (METVERS) (DEG.K) (M/SEC] ([METERS) gy
STRIPPER ¢ « 16200E -1 -0 .0 .0 F.al  293%.00 .00 1.20 KO

-

Fha




wea [SeeT? - VEREION 920452 mea we* TCE CONCENTRATIONS FOR AIR STRIPPER AT DORS ' e 08/20/93
=== WIND SPEED 8.5 W/S e 17:21:5&

PAGE 3
#++ ODELING OPTIONE USED: CONC  RURAL FLAT  FLGPOL 6 ? d 9

== SOURCE ID8® DEFINING SOURCE GROUPS *v~

CROUP 1D | SOURCE [Ds

ETRIPPER,



war fgEET2 - VERSION 92052 w%+  #%% TCE COMCENTRATIONS FOR AIR STRIPPER AT DORC *ae 05/20/53
ws IND SPEED 8.5 M/S wun TOAT:5

5? 5” PAGE 4

v WOOELING OPTIONY USED: CONC  RURAL FLAT  FLGPOL

*=* DISCRETE CARTES[AN RECEPTORS v+
(X-{TORD, Y-COORD, IELEY, ZFLAG)

{MEFERS)

t -&7.0, .0, .0, 1.53; ¢ -61,1, 0.0, .0, 1.5);
¢t 101.0, 174.0, .0, 1.8); ¢« 2810, 235.0, =, 1.53;
¢ 262.0, .0, .0, 1.5); ( 250.0, -122.0, .0, 1.5);
¢ 232.0,  -356.0, .0, 1.53; € 214.0, -&3.0, ., 1.5);
¢ -1z2.0, -816.0, .0, 1.5); ¢ -107.0,  -368.0, .0, 1.5);
¢ -8&.0, -122.0, .0, 1.53; ( -430.0, -702.0, .0, 1.5);
¢ 1549.0,  -72.0, 0, 1.51; { 1546.0, -1821.0, .0, 1.5);
¢ -476.0, -1821.0, .0, 1.5);




e [ECSTZ - YERSION 92042 * wer TCE COMCENTRATIONS FOR ALR STRIFPER AT DORC b 08720503
wew WIND SPEED B.5 M/S - 1Ta21:54
PAGE 5

»== WDELING OPTIONS USED: CONC SURAL FLAT  FLGPOL &7 51

*at METEOROLOGICAL DAYS SELECTED FOR PROCESSING *iw
[1=YES; O=NO)

1111111111 111ttt P11 eI TP 1Tt 11t 11
1114111111 118111111 11111111141 TIY11 1111 1111141111
1131 v11 111 1111111111 111811111 171411t #®8110 1111111111
11111111 1111111111 1711111111 1111111111 1111117111
T11711 11111 3111111311 114111111 11111131131 1111111111
1111119111 1131131811 1111011711 1113811111 1111151111
111111111 101171114811 11110811111 1111114411 111171183111
111111111y 111111

METECROLOGICAL DATA PROCESSED BETWEEM START DATE: ¥3 1 1. 1

’ AND ERD DATE: 93 1 115
WOTE: METEQROLOGICAL DATA ACTUALLY PROCESSED WILL ALSQ DEPEND OM WHAT [S [NCLUDED IN THE DATA FILE.

*** UPPER HOLND OF FIAST THROUGH FIFTH WIND SPEED CATEGORIES %+
(METERS/SELC)
1.56, 3.0%, 5.4, 8.23, 10.80,
. ¥ WIND PROFEILE EXPONENTS wed

STABILITY WIND SPEED CATEGDRY

CATEGORY 1 2 3 4 5 &
A TO000E-O1 . TR0O0nE-01 . TOODOE - D% LTO00CE-01 . 7UO00E -01 L TO000E D4
B - 7OOUDE -1 . 70000E -0 - TDOOGE-0 . TUO0ODE-01 . TEUO00E - 01 - TO00CE-01
€ . 10DDGE+DD - 100GRE+DD A0000E 00 . T00DDE+QQ - 1D0BOE+DQ - 10000E~C0
D - 15000E+0D . 15000E~+0D -15000E«00 . 1500CE+00 -15000E+Q0 < 1300CE+00
E LY5000E+00 -35000E+00 | ~SSOOGE+CD . 35DD0E+0D «S35000E+0D -35000E+D0
F -SI000E+00 - 55000E+DD LI3000E+QD -330C0E+00 LSS000E+00 « 39000E « 00

**+ VERTICAL POTENTIAL TEMPERATURE GRADIENTS s+
(DECREES KELVIN PER METER}

ETABLLITY WIND SPEED CATEGORY

CATEGOW Y 1 Z. 3 & 5 ]
A .000GOE+0C .000D0E+Q0 « J0OC0E+DD -00000€+G0 . Q0DDOE+D0 .50000DE+DD
] .000DOE+DR -Q000nE+D0 . Q000QE+00 -00000E+00 « UDQO0E+DD - DO0CUE +00
c -00000E+00 .0D00QE+QD . GRCO0E+D] -00000E+00 Q0000 E+ 0D - 0ODOIE +30
4] -00000E-GD . 0COO0E+00D -0000pE+00 -DOO0OE DD «00GQ0E+00 -000CAE+00
E . 20000E-01 « 200C0E - 01 -20000€E -1 . 20000E-D1 -20000z-01 -20000E-01
F .35000e-01 .3500DE-MH -35000&8-D1 «35000E-01 35000 ~01 . IS0DOE-01




#+* |SCSTZ - VERSION 92042 we*  ¥» [CE CONCENTRATIONS FOR AIR STRIFPER At DORC ' aen 0872093
== WIND SPEED B.5 W/S ew 17:21:54
PAGE &

e WOELING OPTICNS USED: €ONC  RURAL FLAT  FLCPOL B '? 5 2

" w%% THE FIRST 15 HOURS OF METEQRULOGICAL DATA “++

FILE: WINDS.MET FORMAT: €412,2F9.4,F6.1,12,2F7.1)
SUMFACE STATION KO.: 50000 UPRER AIR STATION NO.: 99959
" BAME: MONAME NAME: NOPLACE

YEAR: 1993 YEAR: 1993

" Ll

FlLow SFEED TENP STAB MIXING HEIGHT (M)
YEARL MONTH DAY KO VELTOR  (M/5) 1% CLASS RLRAL URE AN

V3 1 1 1 2r0.0 £.50 2935.0 4 50b.o &00.0

3 1 1 2 Je.a 8.50 3.0 4 500.0 &00.0

9 1 ' 3 o 3.50 234 4 i00.0 409,40

. 73 1 1 L] 9.7 3.50 293.0 4 500.0 600.0
= ¥3 1 1 5 0.0 8.5¢ 293.0 & 500,98 tae.o
93 1 1 ] 116.0 B.50 293.0 4 500.4 &00.0

93 1 1 T 147 & B.50 293.% & 300.0 S00. 0

3 1 1 -] 161.9 8.50 293.0 4 500.0 &00.0

¥5 1 1 ¢ 191.2 E.50 293.0 4 500.0 600.0

93 1 1 10 1967 2.0 293.0 & 500.0 &00.0

L) 1 1 n 235.0 8.5 293.0 4 500.0. &00.0

93 1 1 12 211.5 8.5 293.0 & 500.¢ &00.0

V3 1 1 13 114.4 B30 293.0 -] £30.0 400.0
. 3 1 1 14 139.7 8.50 213.0 & s00.0 &00.0
o 1 1 15 194 .4 B.50 293.0 & 500.0 &00.0

WY NOUTES: STABILITY CLASS 1=A, 2=8, 3=C, 4ch, 5= AND d=f.
FLOW YECTOR IS OIRECTION TOWARD WHICH WIND 1% BLOW[NG,

T




**® ISCETZ - VERSION 92062 v *=* TCE CONCENTRAVIONS FOR AIR STRIPPER AT DDRC e 03/20/9%

=sx YIND SPEED B.5 N/S wes 17:21:56
67 23 PAGE T
“e= MODELING OPTIOMS USED: CONC MURAL FLAT  FLGPOL
.' T THE  1ST WIGHEST 1-HR AVERAGE CONCENTRATION  VALUES FOR SOURCE CROUP: ALL wee
INCLUD ING SOURCE(S) STRIPPER,

%4+ DISCRETE CARTESIAN RECEPTOR POINTS www

** DONC QF TCE IN MICHOGRAMS /i3 : an

’

X-COORD (M), ¥-COORD (M) oNe {YYMMDDHH } X-COORD (M} Y-CDORD M) CONC CYYMMDOHH)
~47.00 0o 8. 11327 (93010101) =51.00 70.00 11.75345  (930%0102)
101.00 174.00 4.01262 (¥I0TDIO05} 281,00 238.00 1.4880% (93010104)
262.00 -0g 2.61602 (93010105) 256.00 ° -122.00 409006  (F3010113)
252.00 -344.00 1378 (93010107) 214.00 =653.00 52114 (93010108)
-122.00 -514.00 80728  (9301D109) ; -107.00 -365.00 3.B0B40 (93010115}
+B5.00 -122.00 485582 (93010112 -430.00 -702.00 33325 (EIDI0N1)
1549.00 -f02.00 -55201 {(¥3010113) 1544.00 -1821.30 33489 (93010114)
476,00 =1821.00 -4T339  (F3010115) -




ek 100ST2 - VERSION F2042 Wi s TCE CONCENTRATIONS 7OR AIR STRIPPER AT DDAC n 0820793
=& IND SPEED B.% M/S wid 17:21:54
. PALE B
**[5C5T2 FILE FOR DEFENSE DEPOT REGIOM CEWTRAL (DDRC) E "rl 54
b CLING OF TCE EMISSIONS FROM AIR STRIPPER TO OBTAIN
" LCENTRATIONS AT FENCEL IKE
R 20793 CLAIRE CHAPIN

3
e
CO STARTING
TITLEGNE TCE COMCENTRATIONS FOR AIR STRIFPER AT DCRC
TITLETWO VIND SPEED B.5 W/S ¥
MCOELOPT COKC RURAL
AVERTIHE 1 ?
POLLYUTID TCE
FLAGPOLE 1.5
RLNCENOF FL
FINTSHED

a
"
0 STARTING
i

ik

*% EOURCE 15 SIRGLE ALR STRIPPER LOCATED AT ORIGIN OF COORDINATES
** STACKE VELOCITY ZERO SINCE EMISSION [5 WORLZONTAL FROM RADIAL QRIFICES
** AND RAFIDLY ATTAINS AMBIENT AIR EPEED

LGCATION STRIPRER POIKT 0.0 0.0
SRCPARAN STRIPPER 0.0162 7.625 273.0 0.0 1.2
SRCGROUP ALL
SO FINISHED A

[ o - '

. "l'ﬂr[ﬂﬂ

=% RECEPTORS ARE ALL ON FENCELINE
= ORIGIN 1S AT STRIPPER .
[ 1]

DISCCART -47. 0.

DISCCART =81. 74,

GISCCART 101, 174,

DISCCART 2B1. 713,

OISCCART 242, 0.

PISCCART 250, -122.

DISCCARTY 232. -3a5.

DISCCART 214, -453.

DISCCART -122, 14,

DISCCART -107. -344.

DISCCART -B%, -122.

ODLISCCART =430, -702,

DISCOART 1549, -702.

BISCCART 13456, -1821

OISCCART -&74. -1‘5.21

iy

RE FIMISHED

ME STARTING
L L]

FILES ARE FADRICATED FILES GIVING PROPER WIKD SPEED
- YARYING W1ND DIRECTION EACH HOUR

INPUTFILE WINDS_ MET
ANEMHGHT 10.
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There is more dispersion of pollutants at greater wind speeds, and, consequently,
smaller s:::m;:r.*.ntrauor!1 At a wind speed of 5.8 m/s the largest concenu'anon at the
f ine is 29 pg/m>, and at 8.5 m/s the greatest concentration at the fenceline is 16

pg/m-. The fenceline concentrations diminish from these maximum values with
distance from the air stripper.

Complete output files from the ISCST2 cnde are included in Append:x A,
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*re [SIST - VERSION §2062 =% ™% TCE CONCEMTRATIONS FOR ALR STRIPFER AT DOGC L8243
= YD SPEED 5.8 /S 57 17:21:29
. 67 PAE 9

it MDELING OFTIONS USED: CONC BURAL FLAT  FLGAOL

11

ot gpita0e Tummary For 15C2 Model Exacution "

rrvsranma a-rr of Totai m” A mm——————

A Total of 0 Fatal Error Reasage(r)
A Total af 1% Wamming Message{s) ’
A Jotal of O Inforwatioral Messagels}

4

R FATAL EREOR MESSAGES wvwwewew
"R NE e

i WARNENG MESSAGEE -

BE VZZH X% OISCAR: Default(s} Usel for Wissing Farameters on Leyward BISCCMAT
RE WZ24 3 DISCAR: Oefaultis} Usez for Missing Parsseers on feveard  30SCCART
BE WZ28 35 DISCAR: Defacltial usez far Missing P2rasessrs on Ceyword  O1SECART
RE W2Z% 54 DISLAd: Defoulr(s) Usex for Missing Parameters on Cevword OFSCCat
BE W28 37 DISCAR: Defaultis! Usec for Missimg Permsecers on Esyword O[5CCART
EE WFF3 38 DISCAR: Defaylt{s} Use= for Missing Parmowers on Teyword DISCCART
ol WZZE 39 DISCAR: Default{a) Uaes far Missing Parameters on Zeyword OfSCCART
BE w222 L DISCAR: Defsulris) Uses for Mizsing Paramesers on Kepword  DISCCART
RE WZZE 4% DISCAR: Defaulr(s) Usex for Wissing Params:iert on Eeyword DISCCART
. RE W233 42 OI1SCAR: Defaultis) Usad for Missimg Parmeecers on Esywnrd  DSCCART
RE V273 A3 DISCAR: Default(s) Use2 for Missing Paramerers on Kepward DISCLART
RE V273 &% DISCAR: Defaule(a) tses for Wissing Paraoesers on Keyword DISCCART

" BEWZZ 45 DISCAR: Dafsultis) Used for Miusing Parameters on Kepword OISCCART
RE w229 45 DISCAR: Defmult(s) Usec for Mizsing Parseeters on Leyword 01SCCART
RE WM 47 DISCAR: Qefaultis) Used for Misasing Parmseters on Ceyeord DISCOART

e 15CST2 Finishes Sucressfully ™
T*|5CET2 FILE FOR CEFENSE DEPOT REGIOM CENTRAL [DDREC)
SDELING OF TCE EMISSIONS FEOM AIR STRIPPER TO-CRTA[M
TTCOMCERTRATICNS AT FENCELINE
EL20/98 CLAIRE CHAPIN

L g )

e

0 STARTING
TITLEOME TLE COMCENTRATIONS FDR A2 STRIPFER AT DORC
TITLETWO WIND SPEED 1.5 MyS
MOELOPT CONC RURAL
AVERTIME 1
POLLUTID TCE
FLAGPOLE 1.5
RLACRNOT RUN

O FINISHED
e

. 5 STARTuC
-

“* SORLE IT SINGLE AR STRIPPER LOCATER AT DRIGIN CF COGKD [NATES
= STALX VELOCITY ZERU STMCE EMISSICH IS BORIZINTAL FROM RADIAL O81FICES
- ** AMD EAPIDLY ATTAINS MMELENT AlR SP52D




LOCATION STRIPPER POINT 0.0 0.0
SCPALA STRIPPER 0.0142 7.425 2¥3.0 0.0 1.2
SECROP ALL )

FINESMED 6 ? | 5 8

STARTING

RECEFIORS ARE ALL O FEMCEL INE
CRICIN IS AT STRIPPER

riimg

QISCCART -57. o, (]
CISCCART -41. 7).
DITCOART 10%. 174.
DISCOART 281, 2N,

DISCOART 242. 0,
PISCCART 0. -122, )
DISCCART 2. -3a5 B

DISCLART 214, -&53.

DISLCART -122, -&1A.

DISLCART -107, -345. -
DlSCCART -BS. -122,
CISCOART -434. -712,
DISCOART 1549, -2,
DISCTART 1546, -1E1
DISCLART 475, -1B21

FIuESHED
STARTING

METFELES ARE FARGICATED FILES GIVINEZ PROPER WIND SFE53
AUD VARTING WiMD DIRECT!ON EACH HOLR

13t 1Him

INPUTFILE JIMD1,MET
ANEMMGHT 10,

S DATA 50000 1993 LR
UATROATA $999% 199% mOPLACE
JTARTEMD ¥ 1115731115

FI¥]SHED E

STARTING N

QUTPUT IS TABLE OF RECEPTOR VYALUES EACM HOLR I 33 2E3
VIMD INCREMENTS STARTING VITH WIND BLEWING FROM WCRTH

st Y IAm

RECTABLE 1 FIAST

H

& FINDSHED

*"uuunea._ryrnru:zmmnnpm

' Soesemeo- Rumaty of Toral meztages --------
A Totel af 0 Fatal Error Messyoecs)
A Total of 15 Uarning Message(s)

A Tatal of ¢ informational Messtageis}




wraawred FATAL ERROR HESSALES wrwwewmee
wEE ey wes

L a1yl ]
RE W228 33 DISCAR:
RE V228 & DISCAR:
RE W228 35 O1SCAR:
RE WZ22B 346 DISCAR:
RE WZZ8 37 DISCAR:
RE w228 3B DISCAH:
RE 228 39 DISCAR:
RE w228 40 DISCAR:
RE U228 41 DISCAR:
RE w228 &Z DIsCaR;
RE w228 &5 DISCAR:
BE w228 &L DISCAR:
RE W225 43 DISCAR:
‘RE W228 &4 DISCAR:
RE w228 47 DISCAR:

WUARNING MESSAGES

Defoult(s)
Dafaultis)
Cafault(s)
Cefoult(s)
Defouitis)
Dafaultis)
Defauit{s)
Defaultis)
Detaultie)
befaul i)
Defaulreis)
Defaul tis)
Dafaultie)
pefault(s)
Default(z)

Pt

Used for Misaing
Uged for Migaing
Uaed for Misaing
Used for Riasing
Used for Migging
Used for Missing
Used for Miaaing
Used for Rissing
Used for Migsing
Used for Missing
Used for Missing
Uswed for Miseing
used for Missing
Used for Mitsing
Used For Missing

haa oo g bt a s pa bl L e s b et bl gty

w44 CETUP Flnishes Successfully *+
ek il b d kel i ik i e T .

Parameters
Porometers
Paramaters
Parsmeters
Paramaters
Parsmeters
farameters
Parometers
Faraceterag
Farameiers
Faramstars
Paramsters
FArBMECErs
PArmmerers
Paramaters

on
o
o
on
on
on

E9838888 %

Eeyword
Kayworg
Keyword
Keyword
Reyword
Keyward
Eeyword
Keyword
K#yword
Keyword
Xeyword
Keyword
Keyword
Keyword
Keysward

C1SCCART
DI1SCCART
DISCCART
CiSCCART
DI1SCCART
DISCCART
DISCOART
DISCCART
DISCCART
OISCCART
D1SCCART
GISCCART
BISCCART
DISCCART
DISCTART

e |

03




e 1SCST2 - VERSION 92042 %= =+® TCE CDHCENTEAT]I:HS FOR AIR STRIPPER AT ODRC e 0B/20/93
*ss UIND SPEED 1.5 M/S ’ e 17:20:16

. B ? 6 n PACE 1

wer MODELING OPTIDNS USED: CONC  HURAL FLAT  Florar

. ew MODEL SETUP OPFTIOWS SUMMARY -

Thodel I Setup For Calculstion of Average CONCentration Values.
“tModel Unes RURAL Cispersion.

**Model Liges User-Specified Optisma:
1. Final Plupe Rise.
2. Stock-tip Downunsh.
3. Buoyancy- induced Disperaion.
4. Calms Processing Routine,
5. Mot Use Wiss{ng Data Processing Reutine.
4. Default Wind Frofile Exponents.
T. Default vertical Potential Temwereture Cradients.

"hndel I.s;unus Receptors on FLAT Terrain.

**Nogel Accepts FLAGPOLE Receptar Heights.

“"Model Calculates 1 Short Term Averspe{s) of: 1-HR

**This Run [ncludes: 1 Sourca(s}; 1 Souree Greupls): and 15 Receptor(s)
'i'-.- Model Asgumes A Pollutant Type of: TCE

"*Hode| Ser To Continue RUNning After the Setup Tasting,

"output Options Selected: !
Model Outpurs Tables of Highest Short Term Values by Recoptor (RECTABLE Keyword)

"NOTE: The Following Flags May Appear Foliguing CONC Values: c for tala Heurs
@ for Hisaing Mours
b for Both Cala and Missing Heurs

TMisc. Imputs: Anem. Hgt. (m) = 16.00 ; Decay Cowf. = .0RoD : Rot. Angle = .0
Emission Units » GRAMS/SEC . ! Emizsion Rate Umit Factor o «100D0E+O7
Dutput WUnits = MICROGHANS/M**3

**Input Runatreom File: DDRCY, INP I *™Output Print File: DORCY.OUT




ek |SCSTZ - VERSION 92042 =w»

L3

% MOOELING OPTIONS USEC: CONC

KUMBER EMISSION RATE

SOURCE PART. (GERAMSSSEC)
{1 CATS.
STRIFPER 9

. 16200E-M

wut TCE COMCENTRATIONS FOR AR STRIFPER AT DDRC

- 0Bs20,93
" UMD SPEED 1.5 W/S e 17:20:14
PAGE 2
RURAL FLAT  FLGMOL B.? 51
we= POINT SOURCE DATA ===
BASE STACX  STACK STACK STACK BUILDING EMISSION RATE
X Y ELEVY. HEIGHY TEMP. EXIT VEL. OMMETER EXISTS  SCALAR YARY
{METERS) (METERS) {METERS) (METERS} (DEG.K) ([M/SEC) (METERS ) ay
.0 Q .0 T.63 293,00 .00 1.20 RO



v [CESTZ - VERSIOH 92052 *+%  w++ TLE CONCEWTRATIONS FOR ALR STRIPPER AT DORC nae 0872093
= YIND SPEED 1.5 M/5 R en 17:20: 1%

. _ PAGE X
*v* WCOELING OPTIONS USED: CONC RURAL FLAT  FLGPOL

o 67 6

we* SOURLE IDe DEFINING SOURCE GROUPS #w+

g

GROUP IR SUURCE (D5

ALL STRIPPER,




wws [SLSTZ - VERZION $2052 wew wit TCE CONCEMTRATIONS FOR AIR STREPPER AT DORC bk 08/20,/93
v YIHD SPEED 1.5 mrs ' ket 17:20:14
r PAGE &
svs WOELING DPTIONS USED: CONC  RURAL FLAT  FLGROL
67 63

wat BISCRETE CARTESIAN RECEPTORS ===
(X-COORD, T-COORD, ZELEV, ZFLAG)

{METERS)

{ -67.0, .0, - .0, 1.5); { -61.0, fo.0, .0, 1.5y

[ 101.0, 174.0, ) .0, 1.53; q 281.0, 238.0, n, 1.5);

4 2.0, 0, .0, 1.5); { 250.0, -122.0, .a, 1.5%);

¢ 232.0,  -3486.0, .0, 1.5); { 214.0,  -&53.0, .0, 1.5 -
¢ -122.0, -616.0, .0, 1.5); { -107.0, -354.0, .0, 1.5);

( -85.0, -122.0, .0, 1.5); { -430.0, -702.0, .0, 1.51;

(  1549.0, -702.0, .0, 1.5): ¢t 1545,0, -1R21.Q, .a, 1.51;

€ -475.0,. -1821.0, 0, 1.5):




saw 15CST2 - VERSION 72062 ++* *as TCE CONCENTRATIONS FOR AIR STRIFPER AT DORC wew 0B/20/53
=e% YIKD SPEED 1.5 WSS e 17:20:14
r PAGE 5

MODELING OPTIONS USED: CONC  AURAL FLAT  FLGPOL E ? 5 l

¥« NETEOROLOGICAL DAYS SELECTED FOR PROLESSING w4+
{1=YES: 0=0)

[ e e
P
T I I ]
. L ™ T B
— el et ol ol ol e e
e R . T B e
[ T R S R
N e
- . me ww s i
[ R R e
- il ok ok ol ol eh -l
L I e e
[ R . e
[ i )
N L
[ . B I )
e i T
-t ot b ok ol b
[ ]
N e e .
T ™ A
P e e
i el ek o = A m
J N e
N N I Iy
— o m mt wF s s
P e R e gy
e s R Y
— ol Al ol ol e b
[ R e e
N N e ]
P A B
e ]
e s
— ol el ol ol omb b
[ e N
= gy s
T )
e
e e R )
e I ]
I T
T T |
-l wE k8 i o —a
T S i
- el ok gl ek el b
- am M mk ot mm aa
— A wE mt aa aa
e e
mt mlk wk md ok gk ol

METEORGLOGICAL DATA PROCESSED BEYWEEN START DATE: #3 1 1 1
AKD EWD OATE: 93 1 115

NOTE: HETEQROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED 1N THE DATA FILE.

=¥ UPFER BOUND OF FIRST THRCUGH FIFTH WIND SPEED CATEGOR|ES ***
{METERS/SEL)

1.54, 3.09, 5.14, 8.23, 10.B0,

okt UIND PROFILE EXPORENTS wo®

STABILITY WIKD SPEED CATECURY

CATEGCRY 1 2 3 4 5 &
A . T0Q00E -01 -T0000E-01 -7UDROE-CH . TORROE - « TODDOE - 01 .70000E~01
8 - TO00RE-Q1 . TUOROE -0 . TOO00E -1 . FOOCOE -0 - TRODOE- 01 - TODDOE-01
c . 100002 +00 - 10DDOE+00 . 100COE+Q0 . 100CgE+Q0 - 10000E+0D - 1GQ00E+O0
1 + 15000E+00 AS000E+00 L5000 +00 . 1508488 +00 - 150D0E+DD . 150D0E+G0
E - 35000€+00 .3I50D0E+CD -3S000E»00 - 350C8E~00 - 55000E+00 - 330D0E+00
F .55Q00E+00 +35000E+00 . S50D0ESL0 -55000E+00 -535000e+00 .55000E+00

*rw VERTICAL POTENTIAL TEMPERATURE GRADIEWTS ***
{DEGREES XEL¥IM PER METER)

STABILITY VIND SPEED CATEGORY

CATEGORY 1 2 3 & 5 &
A L0000C+00 L00O0CE+OD . QO00E+DO .0DODDE~GQQ .000DQE+DL -00G30E+00
B O0000E+0G .DOOCOE+00 -C2000E+00 .00Q00E+QD . 00000E+0G L00000E+00
< <QO0A0E+0D) DOOROE+QQ . D0OQ0E+DO .CO00DE~00 .000CGE+00 .0Q000E+0]
o 00000E+0D .00goQE-00 .D000DE«DD -QO0DDE+Q0 -dobooE+O0 00000E+C)
E .20000E-01 -2000%E - 01 .2D000E-D% . .20000€-01 -20000£-01 L20000E-0
F .35000E-01 -35000E-01 .35000€-01 .35000E-01 -33000E-01 L35000E - 01




woe 1orSE2 - VERSION 92042 ot 4% TCE COMCEWTRATIONS FOR AIR STRIPPER AT DORC e 08/ 20,143

=ws YIND SPEED 1.5 W/3 ’ bl 17:20:16
r B PAGE &
=+ WODELING OPTIONS USED: DONC RURAL FLAT  FLGPOL
67 6D
wer THE FINST 15 HOURS OF METECROLOGICAL DATA *v=
FILE: WIeD1,MET FORMAT: {412,2F9.4, FA.1,12,2F7.1}
SURFACE STATION KO.: 50000 UPPER AIR STATION HO.: 99999
NAKE: NOWAME MAME: NOPLALE
YEAR: 1993 YEAR: 1993 T

FLOW SPEED TEmP ~ STAA HIXIRG HELGHT {M)

YEAR MOMTH DAY HOUR VECTOR (MS5) iK) CLASS RLIRAL URBAN -
75 1 1 ! 270G 1.50 293.0 & 500.0  500.0
3 1 1 2 9.0 1.50 293.0 6 500.0  &00.0
93 1 1 3 3.1 1.50 293.0 ) 500.0  &00.0
9 1 1 4 4.7 . 150 293.0 & 500.0  &00.0
73 1 1 5 96.0 - 1.50 293.0 b 500.0 0.0
73 1 1 & 116.0 1.50 293.0 3 500.0  &00.0

93 1 1 7 147.6 1.50 293.0 & 500.0  &00.0
&3 1 1 8 161.%  1.50 293.0 & 500.0  &00.0
¢3 1 1 9 191.2  1.50 263.0 8 50D.0  &0D.0
63 1 110 196.7  1.50 293.0 6 500.0  &00.0
93 1 Tomn 35.0  1.%0 295.0 8 500.0  400.0
93 1 1 12 211.5 1.5 293.0 b 500.0  400.C
a3 1 1 13 11646 1.50 3.0 & 500.0 400.0

. 93 1 1 14 139.7 1.50 293.0 8 500.0 4000
e 1 1 15 1946  1.50 293.0 & 500.0  &00.0

=t NOTES: STABILITY CLASS 1=A, 2=B, 3=C, 4=, 5=F AND &-F.
FLOW VECTOR IS DIRECTION TOWARD WHICH WIND [5 BLOWLNG.




*r |SCEF2 - VERSION 9306 *»= wee TCE CUNCENTRATIONS FOR AIR STREPPER AT DDRC bl 08,2093

et UKD SPEED 1.5 W/S e 17:20:14
r 8 ? E [; PAGE 7
sak WDELING OPTIONS USED: CONC  RURAL  FLAT  FLGPOL
. w** THE 157 HIGHEST 1-HR AVERAGE COMCEWTRATION  VALUES FOR SOURCE GROUP: ALL e
INCLUDING SOURCECS): STRIPPER,

wird DISCRETE CARTESIAN RECEFTOR POINTS =+

& CONC OF TCE IN HICRDGRAMS /H*=T bl
L ]

x-0o0nD (M) Y-COQRD (M) CoNg CYTMMDOHN) X-COORD (M} Y-COORD (M) cowe CYTMHDDHHY
~&7.00 .00 11924270 (9301014013 =-&1.00 fo_oa 11477520 (93010102)
101.00 174.00 &5 35485 (93010103) 281.00 28.00 I1.34R5,  (93010104)
242,00 i) 4513413 (930101051 250.00 -122.00 45.50301  (93010104)
232.00 -344.00 26.892357 (¥3010107) 214.00 -§53.00 12.2705% (9ID10409)
-122.00 514,00 1413976  (9301D109) =1Q¥.00 ~388.00 29.30556 (93010110}
-55.00 -122.00 2899841 (VI010112) 630,00 -70Z.00 9.33498  (V3010112)
1549, 00 -702.GD 3.12805 (93I0IE) §546,00 -1821.00 1.BP748  (¥301011%)
474600 ~1821.00 2.68252 (93010115




#% [SCST2 - VERSION 92042 r= sak TCE CONCENTRATIONS FOR AIR STRIPPER AT DDRC - 08520793

®=t UIND SPEED 1.5 m/3 —rn 17:20:14
. 6 ? B '? MOE 2
e NODELING OPTIONS USED: CONG RURAL FLAT FLGPOL
. **® THE SUMMARY OF HIGHEST {-HR RESLALTS wrr
** CORC OF TCE IR MICROGRAMS fu*+3 13 ]
DATE ' NE TWORK
GROUP 1D AVERAGE CQuC CYYHMODHH ¥ RECEPTCR (XR, YAJF ZELEV, IFLAG) OF TYPE GRID-I0
AL HIGH 15T HIGH YALUE IS 119.24270 ON 930101D1: AT ¢ ~&7.00, A0, .ad, 1.50 bc

W RECEPTOR TYPES: G = GRIDCART
GP o CRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY




“i SCET2 - VERSION 92082 **  wws TCE CONCENTRATIONS FOR AIR STRIPPER A! DDRC , T e 0820793
’ wre YIHD SPEED 1.5 M/ bl 17120: 18
v PAGE ¢

==+ WODELING OFTICMS USED: CONC RURAL FLAT  FLGPOL

® 67 68

T Maggage Summery For 15C2 Model Execution wee

mensass-- Dummmry of Total Measages ------- .

A Total of 0 Fatal Error Messepe(s}

A Total of 15 Warning Messagefs) ’
A Total aof . 0 Inferpational Message(s)

#eerwean CATAL ERROR MESGAGES *+wtwewe
iy "m’E [ 1]

Swwawsrr  JARNTHG WESSAGES Shbirbihy

RE U225 33 DISCAR; Qefpult(s) Used for Missing Parmmeters on Keywerd O1SCCART
AE W225 34 DISTAR: Defoult(s) Used for Missing Parsmeters an Keyword [JSCOART
BE w228 35 DISCAR: Defaul tis) Used for Missing Perameters on Keyword DISCCART
BE U228 35 DISCAR: Defaul tis} Used for Missing Parameters en Leyuord OISCCART
RE W22 37 DISCAR: Umfault{s) Uard for Missing Parametsrs on Keyword DISCCART
RE W228 3B DISCAR: Dafsulr{s) Used for Missing Parsmeters on Keyword OSCCART
RE W228 3% DISCAR: Default{s) Used for Missing Parameters on Keyward DISCCART
NE W228 40 DISCAR: Default({c) Used for Missing Parameters on Keyword DISCCART
RE V220 41 DISCAR: Default(s) Vsed far Missimg Parameters om Keyuord DI1SCCART

28 42 DISCAR: Default{s) Used for Migsing Parameters on Keyword DISCCART
tza 43 DISCAR: Default(s) Used for Missing Porameters on Keyword DESCCART
RE W238 44 DISCAR: Defoult(s) Yged for Mizsing Parsmeters on Keywart DISCCART
BE w228 45 DISCAR: Cofsultfs) Used for Wissing Parameters on Kwymord Q1SCEART
RE 4228 48 DISCAR: Defaultia) Used for Missing Paramcters on Xeyword 0)SCCART
RE W228 47 DISCAR: Default{s) Used far Migsing Paramters an Keyword DISCCART

b L L LD L L DL DL T 0L T A R

*=* ISCST2 Finishes Suceegsiylly oe»

A i ol ol el i A R




wue ISCSF2 - VERSION 92042 == w»« TCE COMCENTRATIONS FOR AIR STRIPPER AT DDRC - 08/20/73
== YIND SPEED 8.5 W/S wew V72156
. ) PAGE ¢

“ % WODELING GPTIONS USED: CONC RURAL FLAT  FLGPOL

® 67 69

v Measege Summary For 1SC2 Modsl Exscution ***

wawrrnaws Summaty af Total MeisAges remv=ces

A Total of 0 Fatal Error Hessage(s}
A Total of 15 Warnimg Mesasngel(a} L
A Tocal of * Q Informational Messageis)

L 20 L] 'l‘l’lL EnEm uEss‘ﬁEs - i
- Hn"E el

Sddiidk  PARNING MESSAGES ~ weweeeww

AE W22B 33 DISCAR: Default({z) Used for Miszing Paramerers on Keyuord OISCCART
RE V228 M DISCAR: Defaultis) Used for Misging Paremalers on Keyword DISCCART
HE U228 35 DISCAR: Default(s) Used for Missing Pargmeters on Keyword DISCCART
RE w228 34 DISCAR: Default{s) Used tor Misting Paremeters on eyword DISCCART
RE W228 37 DISCAR: Default({s) Used for Missing Pargmeters on Keyword OISCCART
RE W228 3B DISCAR: Default(s) Used for Miasing ParameTers on Keyword OISCEART
AE W22E 3P DISCAR: Defoult(s) Used for Mizsing Parameters on Eeyword [1SCCART
RE W228 &0 DISCAR: Defeult(a) Used for Midsing Parameters on EKeyword D1SCCART
RE WZ22 &7 CISCAR: Defsult(a) Used far Mizsing Poremeters Keyward DISCCARY
.::23 42 DISCAR; Defaulzrs) Used for Missing Paraocters Keyword DISCCART

2B &3 DISCAR: Defaubt(s) Used for Missing Parameters Keyword DISCCART
RE W228 &% DISCAR;: Default{s) Ueed for Misaing Faramersrd Keyword DISCCART
RE U223 45 DISCAR: Defaultis) used for Missing Parameters Koyword OI[SCCART
RE W228 44 DISCAR: Default(s} Used for Wissing Paramaters Keyword DISCCART
RE W228 &7 DISCAR: Default{s) Used for Missing Parameters on Eeyword 01SCCART

398888

etk T TR R R Y ]

Sk [SC5T2 Finishes Sutcessfully »=~

A A ol - e i o iy ol e e syl el
**]1SC572 FILE FOR DEFENSE DEPDT RECION CENTRAL {0ORC}
*=MODELIMG OF TCE EMISSIONS FROM AIR STRIPRFER TO CSTALM
*RCONCENTRATIONS AT FESCEL [NE
8720793 LLALRE CHAPIN B}

O STARTING
TITLEGNE TCE DONCENTRATIONS FOR AIR STRIPPER AT ODRC
TITLETWO WIND SPEED 5.8 M/S
WOELOPT CONC RURAL
AVERTIME 1
POLLUTID TCE
FLAGPOLE 1.5
AUNORNOT RUN
CG FINIEHED .

.TMI'IIHG

*= COURCE 15 SINGLE AIR STRIFPER LOCATED AT CRICIN OF COORDINATES
" STADCX VELOCITY IERG SINCE EMISSION IS5 HOR[ZONTAL FRCM EADIAL DRIFICES
& OAND RAPIDLY ATTAINS AMSLENT AIR SPEED




LOCATIONM STRIPPER PGINT 0.0 0.0
SRCPARAN STRIPPER 0.01682 7.625 293.0 0.0 1.2
SRCGROUP ALL

. NI SHED

RE STARTING 5 ? ? ﬂ

L4 )

** RECEPTORS ARE ALL ON FENCELINE
DRIGIN IS AT STRIPPER

3

DISCEART -&7. O, . r
DISCOART -&61. -1,

DISCCART 101. 374,

DISCOART 28t. 234,

DISCOART 282, 0,

OISCCART 250, -122.

DISCCARY 232. -384.

DISCCART 214, -4A53.

DISCCART -122. -414. ¢

DISCEART -307. -3&&.

DISCCART -85, -122.

DISCCART -430. -7O2.

DISCCART 1549, -2, B
DISCCART 1544, -1821

DISCCART -&74. -1821

RE FINISHMED
-

. -

.-.TART [NG

“* METFILES ARE FABRICATED FILES GIVING PRGPER WIND SPEFD
** AND VARYING WIMD GIRECTTON EACH HOUR
Lo ’
IKPUTFILE WINDS.MET
ANEMHGHT 10.
SURFDATA 50000 1953 NONAME
UALHOATA 9999¢ 1993 NORLACE
ETARTEND 95 1 1 1931 115
[ ]
ME F1N1SHED 2
-k
L L
&) STARTING
ird
** CUTPUT 1% TABLE OF RECEPTOR VALUES EACH KOUR ¥ 30 DEG
“® WIND INCREMENTS STARTING WITH WIND BLOWING FROM NORTH

RECTABLE T FIRST
L

U FINISHED

T Message Summary For [SC2 Medel Setug wee

.----- Sumary of Total Messages ---=r-=va

A Tota! of 0 Fatal Error Mespnge(a)
A Totol of 15 Warning Message(p)
A Totol of 0 Informstional Measagefs)




waewvers CATAL ERROR MESSAGES weveiims
Al -E“E L L]

¢ 87 71

il m"llﬁ "ES“GES il el il ik
RE W228 X5 DISCAR: Default(s) Used for Kissing Peremeters on Enyword DISCCART
RE W223 34 DISCAR: Oefoultis} Used for Missing Parameters on Keyword DISCCART
RE uéza 35 DISCAR: Detaulti{s) Used for Mizairg Paraceters on Keywtird DISCCART
RE W2Z2B 36 DISCAR: Default(s) Used for Missing Poramaters on Keyword 0fSCCART
RE WZ28 37 DISCAR: Dafoult(s} Used for Migaing Parsmeters on Keyword DISCCART L
RE VXA 35 DISCAR: Defsule{s) Usaed for Mizsing Parammtors on Keyuord DISCCART
RE \228 3% OISCAR: Defaulr(s) Used for Missing Paremeters on Keyword OISCCART
RE W28  AQ DISCAR: Defoult(s) Used for Missing Paramaters on Keyword OISCCART
BE W2Z8 &1 DISCAR: Defeyit(a) Used far Missing Parsmetera on Keyword DI1SCCART
BE V228 &2 DISCAR: Default(s) Used for Missirg Paraaerars on Kayword D]SCCART
RE W228 &3 DISCAN: Default(s) Used for Misasfng Parameters on Keyward DISCCART
RE 228 &4 DISCANT Defsult{a} Used for Missing Parsmeters on Keyword O1SCCART
RE WX2B 45 DISCAR: Default{s) Used far Missting Paraoeters on Keyword ODI1SCCART
RE W228 & DISCAR: Defeult(c) Used for Missing Farameters on Eeyword DISCCART
RE w228 47 DISCAA: Cefeult(s) Used for Missing Percmeters on Keyuord OTSCCART

TRk bk T r AR AR TRV T SRR

et SETUP Finishes Successfully ==«
Ao il A R R o




*mk ISCST2 - VERSION 92082 we== *+* TLE COMCENTRATIONS FOR AIR STRIPPER AT DORC e 0B/20/93
"% WIKD SPEED 5.8 mys5 wew 17:2: 9

67 e PAGE 1

*** NODELING OPTIONS USED: CONC  RURAL FLAT  FloPOL

¥S*  RODEL SETUP OPTICNS SUMMART e

"“Modgl [s Satup Far Caleuviat{on of Aversge COMCentration Values.
*Model Lizes BURAL Dispersion.

**odel Uses Usar-Specified Options:
§. Firal Plume Rige.
2, Steck-tip Downwash.
I, Guoyancy-induced Digpersion.
4. Calme Processing Routine.
5. Nat Use Missing Data Processing Routipe.
6. Default Wind Profile Exponents.
7. Default Vertizal Potential Temperaturz Gracienta.

**Model Assumes .I-!ecq:toru on FLAT Terrsin,
THodel Accepes FLAGPOLE Recepter Heights.
*Model Calcuintes 1 Shart Term Averagefs) of: 1-HR

**Thig kun Includea; 1 Seurce(s); 1 Scuree Groupi{s); and 7% Receptor{z)
‘1 Hodel Assumes A Pollutant Type of: TCE

**Hodel Sat To Contimue RUHning After the Setup Testima.

-

“Outpur Gprfons Selected: ]
Model Outpute Tables of Highest Shere Term Values by Receptor (RECTABLE Keyword)

**NOTE: the Following Flags May Appear Follewing CONC Volues: c for Calm Hours
m for Missing Hours
b for Both Calo and Misaing Houra

fet. Angle = .0
Emisaion Rate Unit Factor = L10000E+07

*"Mizc., Inputs: Anem. Hgt, (m) = 10,80 ; Decay Coef. = ~oog
Enissian Units = GRAMS/SEC
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nonattainment designation means that ambient air quality exceeds federal standards for
these pollutants at least part of the ime. At present, the nonattainment status of ozone
and carbon monoxide is being reevaluated by EPA Region IV of improved air quality.
Regardless of the outcome for ozone and carbon monoxide, Memphis/Shelby County

'-;vill remain a nonattainment area for lead until the state and local officials can

demonstrate improved air quality.

4.6 Ecological Resources

4.6.1  Surface Water
DDMT has two main surface water features: Lake Danielson and the golf course pond.

Both are located in the southeastern quadrant of the facility. They accept no surface
runoff from Dunn Field, and therefore are not affected by the proposed action. Surface
water on Dunn Field empties into Cane Creek to the north of the site, in turn empties
into Nonconnah Creek to the south of DDMT. In tum it empties into Lake McKellar
which is a backwater zone of the Mississippi River.

The Tennessee Water Quality Standards define uses of waters which are in the public

interest. The uses for waters include:
1) Sources of water supply for domestic/industrial purposes;
2) propagation and maintenance of fish and other desirabie aquatic life;
3) recreation in and on the waters;
4) stock watering.and irrigation;
5) navigation;
6) generation of power; and
7} the enjoyment of scenic and aesthetic qualities of water.

The Tennessee Water Quality Control Act states that when waters are classified for
multiple uses, the most stringent criteria will apply. Also, walerways that are
considered as wet weather conveyances shall be protective of wildlife and humans that
may come into contact with them, and maintain standards that are applicable to all

downstream waters,
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Both Cane and Nonconnah Creeks have been classified for propagation and maintenance
of fish and other desirable wildlife, livestock and wildlife watering and irrigation.
Furthermore, the section of Cane Cregk near Dunn Field is classified for recreation.
The propagation and maintenance of fish and aquatic life is the most stringent criteria.
Specifically, it states that the waters shall not contain toxic substances which cause death
or serious illness to aquatic biota and refers to criteria put into effect under the Clean
Water Act and Safe Drinking Water Act (SDWA) (1987 Tennessee Waler Quality
Board).

4.6.2 Florz
DDMT has been developed for urban use, and does not support vegetative or a rural

life. Dunn Field is predominantly an underdeveloped area, however, past activities
have aliered the surface and probably removed many native species which may account
for the limited vegetation. Some areas of the field have native Bermuda grass and a few

mature, deciduous black oak trees (Quercus velutina).

4.6.3 Faupa
According to the Law Study (1990 Law), no threatened or endangered species

associated with the Memphis areajhﬁve been sighted on the DDMT facility. The most
prevalent forms of animal life was reported to be pests such as roaches, rats and
mosquitos. Additional species noted at Dunn Field include squirrels (Sciurus niger), the
red fox (Vulpes vulpes fulva), mouming doves (Zanaidura m'acroura), quail {Colinuus
virgianianus) and land turtles (Terrpaene carolina) (1987 DDMT).

4.7 Contamination

4.7.1  Background _
The RCRA Facility Assessment (RFA) performed in 1989 identified Solid Waste

Management Units (SWMUs) and Areas of Concern (1990 A.T. Keamey). The
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purpose of the RFA was to assess the release potential of hazardous constituents from
these units. Further investigatory sampling and analysis were recommended for the

SWMU's identified in Dunn Field.

Because it was suspected that the upper aquifer may have been adversely impacted by
past waste disposal activities, DLA initiated a more detailed investigation in 1989 and
1990, which culminated in a report (1990a and 1990b Law).

4.7.2  Sojls

4.7.2.1 Surface Soils

During the Law Study, a total of five surface soil samples were collected at Dunn Field.
The purpose of these sampling events was to determine if past or present activities at
Dunn Field were contributing hazardous material to the environment. Elevated levels of
volatile organic compounds (VOCs), semi-velatile organic compounds, pesticides, and
metals were detected in the surface soils of Dunn Field. Several compounds were
detected in excess of State of Tennessee guidelines for soil criteria. The surface soils

are not affected by the proposed action.

4.7.2.2 Subsurface Soiis

During the Law Study, a total of four soil borings were advanced at Dunn Field. The
purpose of these soil borings was ‘:simila.r to the surface soil sample rationale, however,
additional information as to the extent, and proximity of contaminant concentration with
respect to ground water were obtained. Generally, soil samples were obtained at each
50il boring from three zones 1} vadose zone, 2) the top of saturated zone and 3) from
within the saturated zone. Elevated levels of volatile organic compounds (VOCSs), semi-
volatile organic compounds, pesticides and metals were detected in the subsurface scils.
Several compounds weré in excess of State of Tennessee guidelines for soil critzria.
The subsurface soils will not be affected by the proposed IRM, in that the remedial

measure will involve removal of contaminated ground water for treatment at the surface.
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4.7.3 Surface Water
The Law Stutiy at DDMT in 1989/1990 (1990 Law) conducted sampling and analysis of
surface waters draining off Dunn Field. Samples were taken on two occasions from the
channel draining north off Dunn Field, and no elevated levels of constituenuwere

found in either sample.

4.7.4 nd Water

During previous investigation at DDMT, the ground water beneath Dunn Field was
found to be contaminated with volatile organic compounds (YOCs) and metals at levels
exceeding the federal primary drinking water standards. The contaminants of concern
included the VOCs tetachloroethene, trichloroethene, 1,1,2,2-tetrachloroethane, 1,I1-
dichloroethene, and I,2-dichloroethene. Metals included arsenic, barium, chromium,
lead, and nickel. The Law Study (1990 Law) concluded that the plume of contarminated
ground water had migrated toward the west. The source was believed to be waste
material buried in trenches in the northwest quadrant to Dunn Field. Additional

investigations were recommended to define the extent of ground water contamination,

A pumping test 10 aid in the design of the IRM was performed in Dunn Field in
September 1992 (1992 ES). Ground water was pumped at a constant rale while draw-
down in the surrounding aquifer ‘was monitored. Water samples were taken at the
beginning, mid point and end of the 42-hour test, and analyzed for organic and inor-
ganic chemicals. VOCs fOLll-ld during the Law Study were present in the pump test
water at generally the same levels, while metals were below levels requiring corrective
action. Follow-up sampling and analysis of monitor welss in 1993 confirmed that

metals are below action levels.
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5.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION

This section describes the short and long term impacts associated with implementing the
proposed action to control the migration of contaminated ground water beneath Dunn
Field. Impacts of the altenatives are also discussed. Where appropriate, a discussion
of the effects of the construction phase as well as the operational phase of the interim

remedial measure are included.

51 Facility and Surreundings

The construction and operation of extraction wells and an air stripping tower will not
impact any usage of Dunn Field. The extraction wells will be located along the
northwest property boundary of Dunn Field and the air stripping tower will be built
adjacent to the existing 70,000 gallon above-ground storage tank. The presence of a 20
0 25 foot high air swripping tower will not be a visual intrusion to the DDMT vicinity,
due to the mixed light industrial activities which occur in the vicinity north and west of

Dunn Field.

Several single family residential structures are located some 400 to 1,000 feet from the
proposed location of the air stripping tower. The line of sight from mest of these
residences is obscured by vegeta‘tion and foliage of numerous trees and therefore,
minimizes any visual impacts resulting from the proposed action. The UV/oxidation
treatment system in Alternatives 4 and 6 would be similar in character to the air

stripping tower and supporting facilities.

5.2 Soils

surface
For the Proposed Action and all alternatives, surface soils will be disturbed by vehicles

and excavation equipment during installation of extraction wells, laying subsurface

piping, and construction of the treatment system. For Altemnative 3, there will be short-
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term disturbance of soils off-site during the construction of extraction wells and
associated piping and controls. The impacts will be temporary and can be mitigated by
erosion control measures. In order to minimize any runoff from the project area,
measures will be employed to contain sediment runoff via plastic sheeting and/or hay

bales. This will be done wherever surface disturbance occurs.

During operation of the pumping and treatment system, soils in Dunn Field will not be
disturbed. Soils along the surface water channel leading to Cane Creek will not be
adversely affected because the flow will be confined to the very bottom of the channel.
At the conclusion of the IRM when the project facilities are dismantled, ground cover

compatible with the surrounding landscape elements shall be reestablished.

Subsurface

The subsurface deep soils will experience partial dewatering due to extraction of ground
water from the Fluvial Aquifer. Since the saturated zone of the Fluvial Aquifer is about
20 feet thick, the chance of subsidence due to dewatering is remote. The proposed
action is not a source control measure, therefore additional contaminants will possibly

continue to reach deep soils through surface water infiltration and percolation.

53 Water Quality and Quimtit}'

Surface

For the Proposed Action and: Alternative 6, the water treatment process will produce an
effluent meeting state and federal standards in compliance with substantive NPDES
requirements for surface water discharge. The continuous discharge to surface drainage
leading to Cane Creek will be 520 gallons per minute (gpm) or about 1.2 cubic feet per
second (cfs). The surface drainage channel at the north boundary of Dunn Field is
approximately 1.5 feet wide and 1 foot deep, and has a capacity to carry over 20 cfs.
The hydraulic impact of this discharge will be negligible along down stream channeis

where the hydraulic capacity is higher, A typical summer thunderstorm would produce
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a discharge of 10 cfs in this channel at the north boundary, so the added flow from the

treatment system 1s net significant.

Alternatives 2, 3 and 4 would require enlarging the sanitary sewer lines in the vicinity
pf Kyle Street and nearby roads. The 520 gpm discharged o the sewer system wouild
flow to the South Treatment Plant operated by the City of Memphis, which has adequate
hydraulic capacity of accommodate this flow.

Cane Creek is a local watershed within the city of Memphis with a drainage area of
about 7.7 square miles. The drainage area upstream of the Dunn Field discharge is
about 2.5 square miles., Flow in Cane Creek is intermittent, and discharge subsides
after periods of rainfall. Cane Creek empties into Nonconnah Creek, which c!mins
approximately 180 square miles of southern Shelby County and southwestern Tennessee.
Neither Cane Creek nor Nonconnah Creek will be affecied by the proposed discharge
from Dunn Field.

The ground water extraction system will -be designed to automatically shut down if the
blower system on the air stripping tower should fail. QOther key components, such as
intermediate pumps in the treatment process, will have a similar over-ride feature, so
that water will stop flowing if thﬁ treatment system fails. These measures will prevent

the discharge of untreated water into surface drainage.

Subsurface
For the Proposed Action and Altematives 2-4 and 6, the Fluvial Aguifer will experience

a drawdown effect of up to 13 feet below prevailing water levels in the vicinity of each
extraction well. This drawdown will diminish to less than one foot at distances greater
than 400 feet away from the extraction wells. There are no users of the Fluvial Aquifer
that will be affected by this drawdown. For Alternative 7, the drawdown effect would

be off-set by the reinjection of water upgradient.
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Water quality in the Fluvial Aguifer will be improved as a result of the proposed action.

Operation of the extraction wells will alter flow patterns of contaminated ground water
beneath Dunn Field, causing pround water that is currently contaminated to move
toward these wells. This system will capture contaminants beneath Dunn Field within a
few years after start up, but continued operation would be needed until a permanent
solution is found to halt or intercept the contaminants migrating downward from the

burial areas into the Fluvial Aquifer.

5.4 Air Quality

For the Proposed Acton and Alternatives 2,3 and 7, the ground water treatment system
will use an air stripping process to remove VOCs from the extracited water. VOC
emissions from the treatment process are expected to be about 2,820 pounds per year
(1.4 tons/year). The treatment process will use a blower supplying about 1,000 cubic
feet of air per minute. The concentration of VOCs in this emission is estimated to be
about 86 micrograms per cubic meter (ug/m® The greaiest single constituent in the
emission will be trichlorcethene at 34 ug/m3. The air emissions from this process will
be in an extremely dilute concentration (estimated to be 119 micrograms per cubic meter
at the closest (west) fenceline under the worst case conditions; sec Appendix A) that will

not exceed risk limits o human health.

Alternatives 4 and &6 would employ UV/oxidation to destroy VOCs in the ground water

flow, and would emit harmless carbon dioxide and water vapor into the atmosphere.

5.5 Noise

For the Proposed Action and Alternatives 2,3 and 7, the chief source of noise will be
the pround water treatment system. The operation at the blower fan on the air stnpper
tower will emit an estimated 85-100 dBA sound level in the immediate vicinity of the
unit. The blower fan will operate continuously 24 hours per day. As the distance

increases from the unit, perceived sound pressure levels will decrease measurably. The
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nearest residential units are 400 feet west of the proposed location. Given that the area
to the north of Dunn Field is heavily industrialized, the close proximity of the
Burlington Norhem Railroad tracks, and the position of Dunn Field along flight
approach path to Memphis International Airport (1 mile south), the sound emitted from

the unit would not affect any sensitive receptor in this particular setting.

MNoise levels associated with the other alternatives will not be significani because the

treatment systems will operate within enclosed structures.

5.6 Ecological Resources

Flora

For the Proposed Action and all Alternatives, minor disturbances of grass covered areas
will occur during drilling, piping installation and treatment system construction. The
construction phase will be relatively short in duration and the vegetation will be replaced
at the end of the project. Vegetation along the drainage channel to Cane Creek will be
stimulated by additional water in the channel. Vegetation along Cane Creek itself is not

expected to be significantly impacted by the additional flow.

Fauna
For the Proposed Action and all J.tﬂut.srrl.ati‘.res, the construction of the treatment sysiem

will have no significant impact on any wildlife. Wildlife may be temporarily displaced
during construction activities; but will return to the area after construction is completed.
No threatened or erdangered species are known to occur on the installation or adjacent

lands.

5.7 Hazardous Waste/Solid Waste
For the Proposed Action and all Alternatives, the extraction wells and subsurface piping
are to be located away from lmown disposal areas at Dunn Field. This will minimize

the possibility of encountering contaminated soils while drilling wells or digging during
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construction. Excavated soils will be sampled and analyzed for contaminants, and if
contaminants are found, the material will be disposed in accordance with federal and

siate requirements.

During drilling and excavating operations, proper health and safety procedures will be
enforced lo minimize contact with potentially contaminated secils, fluids and air

emissions.

58 Utilities

For the Proposed Action and all Altemnatives, utility impacts will consist primarily of
electrical power requirements for the extraction/treatment system. Alternatives 2, 3 and
4 would involve the discharge of 520 gpm (about 0.75 million gallons per day) into the
municipal sewer system. Sanitary sewer lines serving the Dunn Field area would have
to be enlarged to accommodate this additional flow. The South Treatment Plant has

adequate capacity to receive this additional flow.

59 Short Term Impacts
Several short term impacts will occur due to the construction and operation of the

proposed action.

Adverse impacts during construction include short-term disturbance of surface soils and
the creation of noise on-site. Adverse impacts during operation include VOC emissions
to the atmosphere, noise on-sile. and consumption of electric power. If activated carbon
treatment is required by state and local authorities o reduce VOC emissions, then
contaminated carbon residues will be generated periodically and will reguire
transportation off-site for re-generation. Short term beneficial impacts include effective
treatment of contaminated ground water beneath Dunn Field, including capture of 40
acres of contaminated zonme beneath Dunn Field and off-site and the prevention of

further dispersion of contaminants downgradient. The short term effectivenesss of
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ground water pumping alternatives cannot be determined and verified without

downgradient monitoring wells and definition of the groundwater plume.

5.10 Long Term Impacts

Ground water pumping and treatment (o mitigate contaminant migration at Dunn Field
is a partial solution to achieving long term effectiveness and improvement of ground
water quality benéath DDMT. The successful treatment of the Fluvial Aquifer through
this IRM process will minimize any contaminants entering Memphis Sand Aquifer and
therefore reduce the chance for degradation of the drinking water supply from the
contaminants in the Fluviai Aquifer. The long term effectivenesss of ground water
pumping alternatives cannot be determined and verified without downgradient
monitoring wells and definidon of the groundwater plume. A summary of the

environmental consequences is presented in Table 3-1.
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T Table 5-1
. IMPACT EVALUATION MATRIX
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VOC EMISSIONS ALY BRI
5, NOISE
ON SITE AT S
OFF SITE (e S o 1
6. ECOLOGICAL RESCURCES
. FLORA - R s
FAUHA '.'.‘:..-'..3 ﬁ:::g
7. HAZAROOUS WASTE/SOUD WASTE |
DRILL CUTTINGS . ST TR |
OPT. CARBON TREATMENT o e
8. UTILTIES ‘
ELECTRIC USE
9. PROTECTION HUMAN HEALTH 7 i PR
r
.1
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6.0

CONCLUSION
A ground water pumping and treatment system is being bmposed for the northwest
corner of the Dunn Field area of DDMT. This system will control ground water
contaminants in the Fluvial Aquifer that have apparently originated from burial of
various wastes into trenches in this area of Dunn Field. The proposed system will be
implemented as a non-time critical removal action under CERCLA and is intended to
siop further migration of contarninants off-site and help prevent possible contamination
of the Memphis Sand Aquifer. This action is not intended as a final remedial action at
this site, but will hopefully supplement the final remedial action. A decision on the
final remedial acticn will be made at the conclusion of the study phase (RI/FS) by the
community, the State of Tennessee, the USEPA, and DDMT.

Several negative impacts will occur from the construction and-operation of this system.
Short-term negative impacts will arise from increased noise levels emitted by the ground
waler treatment system and the emission of low levels of volatife organic compounds
(VOCs) into the atmosphere. All of the;: impacts will cease when the system is shut
down. Short term negative impacts during construction will include disturbing surface

soils and noise due to operation of construction equipment.

The positive impacts of this action include the control of ground water contaminants
beneath Dunn Field. This action will reduce contaminant migration away from Dunn
Field, thereby reducing future volumes of ¢ontaminated ground water in the Fluvial
Aquifer. This action indirectly protects the Memphis Sand Aquifer which serves as the

.
public water supply in the Memphis metropolitan area.

This environmental assessment finds no significant impaci upon the environment as a

result of the construction and operation of the proposed action.
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7.0 LISTING OF AGENCIES AND PERSONS CONTACTED

Name and Title
Jordan English
Supervisor of Superfund Programs

John Leonard
Water Pollution Control

Greg Parker
Supervisor of Water Quality Control

Mac Parker
Air Polluticn Control

Barry Moore
Water Polluhon Control

John Yeganeh
Air Pollution Control

Robert Foster
Assistant Director of Water Supply

Ed O'Neil
Manager of Water Supply

Clure Winfrey
Administrator of Wastewater A

Al Chokhachi
Environmental Engineer

Rodney Thomas

Randy Niccolli

Jim Widiak

SLOIGMEADRFLTune 18, 1994

Affiiiation and Phone Number

Tennessee Division of Superfund
Field Office, Memphis
901/543-6695

Tennessee Division of Superfund
Field Office, Memphis, Tennessee
901/543-6695

Memphis-Shelby County Health Department
Water Qualiry Control
901/576-7741

Memphis-Shelby County Health Department
001/576-7741 ¥ part

Memphis-Shelby County Health Department
901/576-7741

Memphis-Shelby County Health Department
001/576-7653

Tennessee Division of Watar Supply,
Nashville
615/532-0155

Tennessee Divisien of Water Supply,
Memphis
901/423-6600

City of Memphis, Environmental Maintenance
Collection Facilities
S01/528-2917

Dept. of Public Works, Memphis, Tennessee
901/353-2392

South Treatment Plant, Memphis, Tennessee
001/353-2392

Met-Pro Corporation, Dual Division
Owosso, Michigan
I17/725-8184

United States Department of the Interior
Fish and Wildlife Service

Cookeville, Tennesses

615/528-6481
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AIR STRIPPING TOWER EMISSIONS
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approved short-term version of the Industrial Source

The latest version of the EPA-
Complex air pollutant dispersion model, ISCST2, was used to estimate concentrations

of TCE resulting from the 24-hour operation of and air stripper at DDRC. This memo
summarizes the modeling methodology and results obtained.

" Methodology
- Meteorology

Since general worst-case estimates of TCE concentrations at the fenceline of the
DDRC are desired, detailed meteorological data for the area is not needed. '
Meteorological parameters needed for the modeling are based on the wind rose for the
Memphis International Airport obtained from the National Oceanic and Atmospheric
Administration (NOAA), attached as Figure 1. The numbers in the wind rose give the
average percent of time that winds of a specified direction and speed will occur, based
on a thirty-year average of wind data in the area. The diagram shows that winds from
the south are the most probable (they oceur 12.5% of the time), and that calm winds,
which are thase having speeds from 0 1o 3 MPH, occur 16% of the time. Wind speed
are generally moderate. The most probable range of wind speeds is from 3 to 13
MPH, which occurs $G.9% of the ime. Wind speeds greater than 13 MPH occur less
frequently, Wind speeds in the range of 13-19 MPH occur 20.6% of the time, and
wind speeds greater than 19 MPH cccur only 2.5% of the time.

The ISCST2 model becomes increasingly naccurate at slow wind speeds. The
madel does not calculate concentrations for wind speeds less than 1.0 meter per second
(m/s) because the model produces inaccurate concentration estimates under these
conditions. The wind speeds chosen for the modeling were 1.5 m/s, (3.3 MPH) which
is near this accuracy limit, and corresponds approximately to the high end of the calm
winds category, 5.8 m/s, (13 MPH), which corresponds to the upper end of the most
probable wind range, and 8.5 m/s (19 MPH), which corresponds to the upper limit of

wind speeds in the area.
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Atmospheric stability categories used by the model charactenze the ability of the
atmosphere to disperse air pollutants through vertical mixing. Stability category A is
the most unstable and dispersive. Category F is the most stable ahd stagnant. Since
the air stripper would operate 24 hours a day, the worst dispersion would occur under
nighttime conditions when the atmosphere is mere stable, and less dispersive. The

* stability categories were chosen aceording to the wind speed for nighttime conditions,
" as F for speed 1.5 m/s, E for speed 5.8 m/s, and D for speed 8.5 m/s.

Receptors

Receptor locations, which are the locations where concentrations are calculated,
were chosen to be on the fenceline of the DDRC as shown in Figures 2 and 3. Fifteen
locations were selected. The coordinates of these receplors, in a Cartesian coordinate
system centered on the air stripper, with the y-axis pointing north and x-axis pointing
east are given in Table 1. The height at which concentrations are calculated at each
receptor is 1.5 m (about 5 fezt) in all cases.

The worst case concentrations will eccur when the wind is blowing the plume from
the air stripper directly toward each receptor. At each wind speed used in the
modeling, 19 different wind directions were chosen so as to direct the plume from the
air stripper toward each of the fenceline receptors. In this way, the maximum
concentration that would occur at each receptor was calculated.

Emissions .

The air stripper was specified as emitting TCE at the rate of §.162 grams per second
{g/s) from a height of 25 feet (7.625 m) from a tower with diameter 1.2 m
{approximately 4 feet). The emission actually occurs from horizontal jets on the
circumference of the air stripper. The speed of the jet is assumed to rapidly mix with
the atmosphere, and acquire the ambient wind speed. The emission is assumed to be
equivalent to a stack emitting TCE with a zero vertical speed, and at ambiznt
temperature. Consequendy there is no plume rise.

Results

The results of the modeling are shown in figures 4-9, where that modeled
concentrations are given next to each fenceline receptor. The greatest concentration
determined from the dispersion modeling was 119 _u.g;'m?' at receptor number 1 (which
is the receptor closest to the air stripper) at a wind speed of 1.5 MPH. Concentrations
diminish with distance from the stripper. At the .5 m/s wind speed, the
concentrations drop to 49 pg!m3 for receptor 63(which 15 just opposite of the air
stripper on the east side), to about 12-14 xg/m~ at Dunn Road, and to 1.9 ,ug;’m?'
point on the boundary of the DDRC farthest from the air stripper (receptor 14).

at the
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