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SUBJECT: Transrditto]ofEnvirnnmentalScieace'sEnuimnrnentalAssessment

Removal Action for Groundwater, July 1994

TO: Ms. Martha Berry

U.S. Environmental Protection Agency
Federal Facilities Branch

345 Courtland Street N.E.

Atlanta, GA 30365

Dear Ms. Berry:

i. Defense Depot Memphis, Tennessee CODMT) is pleased to tr_;_rait

Environmental Science's EnoimnrnentaJ Assessment for official transfer to the

DDMT repositories. This document'has now been superseded by the final

Proposed Groundwater Action Plan, but is sl_ll to be used as a reference

document v_th the following changes:

a. Chapters 2.and 6 of the Environraental Assessment have been

superseded by the decisions in the Proposed Plan, anii therefore no longer apply.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 fiual Proposed Groundwater Action Plan will also be

placed in the zegesitories, so that the public may have a current understanding

of the planned acti_ties by reading the proposed plan and the amended
Environmental Assessment.

Sincerely,

t4'_ NOVITZKI

DDMT Project Manager

CC:

TDEC (J. English)
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Commander

U,S. Army Co_s of Engineers
Att11: CEHND-PM-AE (1. Romeo)
106 Wynn Drive
Huntsville, Alab_na 35805-1957

RE: Fit_I Env_onmental Assessmem, Enmoval Action for Ground Water
Defense DLsuibution Mere his, Tennessee
Conwact DACA87-90-D-_30

ES-SL016,23

Dear Mr. Romeo:

Engineering-Science, Inc. (ES) is ple._sed to submit the Final Environmental

Assessment, Removal Action for Ground Water at Defense Distribution Memphis,
Tenneasee ('DDiVIT) under the above referenced contract.

ES appreciates tkis opportunity m serve the Huntsville Division. If you have any
questions about this work, ple_¢- give me a call

Yours a'uly,

David E. Mizell, P.E.
Project Manager
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1.0 PURPOSE AND NgCn

1.1 Introduction

The National Environmental Policy Act (NEPA) of 1969 (PL-190) directs the federal

"governmen_ to assess the environmental impacts associated with its proposed plans,

functions, progr'ams and ufiliT_lion of natural resourc.es_ Section 102(2) contaias

provisions to make sure that federal agencies acl according to the letter and spirll of the

law. The regulations that implement NEPA for all federal agencies and federal actions

are found in 40 CFR Parts 1500-1508.

U.S. Army regulations for protezting the environment are found in AR 200-1,

Environmental Protection gad Enhancement and AR 200-2, Environmental Effects of

Army Actions. Chapter 5 of AR 200-2 si3ccifies that an environmental assessment

(EA) is prepared to dctarmine the extent of environmental impacts of a project and

decitie whether or not those impa_ts are significant. Listed asaong the 23 actions

normaJ]y requiring &n'EA are instaJlation restoration projects untier_aken in response to

CERCLA (AR 200-2,5-3-s), Sectioas 2-2(8)(a) anti Co) in AR 200-2 note that vezy

often a Feasibility Study (IS) prepared for a CERCLA project in accordance with 40

CFR 300 contains procedures to ensure foil coasideration of environmental issues. In

most _ when the FS is corapleEed and complies with NEPA tha_ document can meet

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

This EA was prep&red to investigate and document possible environmental effects

resultiag from implementation of the proposed RemovaJ Actio_ a]tcmatives that are

fully described in the Engineering Report. This EA was prepared to ensure compliance

with NEPA and applicable public participation requirement.

SLO _61_d_RFFJane 2A, 199_t 1_I
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1.2 Background

Defen_ Depol Memphis began operations in 1942 with the mission to mvento_ and

supply materials for the U.S. Army. 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). Tae Depot b_.me known as Defeas¢ Distribution Region Central

(DDMI") in 1993.

DDMT warehouses and distributes an extensive inventor, of supplies to U.S. military

services and fedeuff agencies. These supplies span a broad range of COmmodities

including clothing, food, medical supplies, electronic equipment, petroleum products,

and industrial chemicals.

Until 1970, ha_'_,dous and nonha"ardous materials whose containers we_ damaged or

whose shelf life had expired were occasinnally burned _ed/or buried in a portion of

Dural Field. Wa.sles.disposed of in this manner included: oil and grease, paint and

paint thinner, methyl bromide, pe-stialdes, herbicide.s, and food supplies. Other wastes

included minutes quantities of mustard and lewisite gases contained in nine m_niag

canisters. Most of the documented ha,_,dous materials which were disposed during

this period were buffed in the northwest portion of Darn FinId.

During an intital ivestigatiort and report performed at DDMT, hereinafter referred to

• s the Law Study (1990 Law), volatile org_ic compounds were found in the uppermost

aquifer beneath Dunn Finld. The finding of the Law StUdy detenniaed that further

investigations were necessary to fully define potential 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.

sL0lr_._n_wiu_ ze, i_4 I-2
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A ground water "pump and _'cat" system is being proposed for design, constraedon

and operation in Dunn Field as a non-time critical Removal Aaction (RA) under

C_RCLA until a permanent solution can be found. Since DDMT is also a RCP.A-

_rmhl_i facility, the same _pes of actions that _n_ initiated under CERCLA's

"Remov_ Authority are equivalent to RCRA Interim Measures. Unfortunately, the term

"Ir_t_im Remedi_ Me._ure" (IRM) is a hyb_d of both RCRA and CERCLA

terminology. 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

Asse_ment eddre_xe_ the potential environmen_,I impacts the RA may pose to Dunn

Field, the community of Memphis and the nearby receptors.

1.3 Affccte d Area

Public water supplies in the Memphis axea are drawn from the Memphis Sand Aquifer,

which is a confined aquifer that underlies the entire Memphis metropolitan area. The

Memphis Sand Aqalfef is confined by an overlying deposit of clay soils known as the

laekson-Clalbome Formation. Above this formation is a tifin unconfined aquifer that is

the upper-most water-being zone beneath the Memphis area. This upper-most aquifer

is known as the Fluvial Aquifer, after the Fluvial Deposits of s_qd ant/ sill in which it

re_ide.s.

The Fluvial Aquifer is not usod for public ware," supply. "f_e Fluvial Aquifer may be

hydrologically connected to the underlying Memphis Saad Aquifer. Ther_ 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 melropolitan area.

Past field investigations have revealed that ground water leveIs in the Fluvial Aquifer

arc some 80 feet higher than invels in the Memphis Sand Aquifer. This difference in
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ground water levels creates a downward flow potential for both water and contaminants

in ,he Dunn Field region.

1.4 Nature of Problem

.DDMT consists of two sections: Dunn Field, an open storage area about 6,* acres in

size, and the main installation, which is intensely developed with warehouses and

ou_oor storage areas for commodities a_d equipment. DDMT warehouses aild

distributes a wide variety of supplies including industrial chemicals, petroleum

products, electronic equipment, clothing, food and medical supplies. Because of the

large volumes handled, some items were spilled, leaked or disposed within the

Installation boundaries.

In the past, Dean Field was periodically used for waste disposal. The west half of

Dann Field has received a wide range of ha"_rd0us was_es for disposal by burial in

m_ncbes. The burial h'encbes within Duan Fie.ld are the potential source of

contamination in the ground water. Much of the disposed solid waste m Dunn Field is

thought to be disposed of e_ther in a dry state or as containerized liquid wastes. Waste"

constiteenta _ enter the _uiTouuding soil _k_ their containers deteriorate or as water

percolates downward through the soil. Water percolating through these soils can then

¢an_ waste constitaents into the Fluvial Aquifer some 60 feet beinw the surface.

1.5 Purpose of Proposed Action

An /RM is proposed for the Duan Field area of DDMT to control groand water

contamination in the Fluvial Aquifer. The primary contaminants of concern are

volatile organic compounds (VOCs). The VOCs of concern include tdchthroetbene;

temachIoroethene; i, l-dichforoetherte; 1,2-dichloroethene; and l,l,2,2-

tetracgloroetbene. Metals were observed in the Fluvial Aquifer in 1989 and 1990 at

levals 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.



"Die proposed action will reduce these conl_u_inant_from migrating across DDMT

boundaries and contributing Io future contamination in the Fluvial Aquifer

downgradient from DDMT. This action is a p_nial remedy to ground water

contamination in the Dunn Field area, since Lt does noI halt the migration of

contestants from theirsources. Future remedial measures willbe formulated once

more informationhas becm obtained upon the extentand natureof thLscontamination.

1.6 Intent of lh_oposed ActioDs to SatNfy Regulatory Requiremenls

All work relatingto the proposed removal action was initiatedby DDMT in 1991.

T_is work included:preporation of a pump testwork plan (which was approved by

both the U.S. I_nvtronmental Protection Agency, Region IV and the Tennesse_

Departm*nt of Environment and Conservation); performance of an aquiferpump test;

a reporton the _esultsof the aquiferpump test;and an Engineering Report (also]_own

:-"as an Engineering Evaluatlon/Cost Analysis _.F/CA)). The next phase of thisproject

will be the design of the prefcned alternativefollowed by the constructionof the

preferred alternative. The purpose of this removal action is to t_.atground water

contaminants in the fluvialaquifer and prevent f_rthermigration of contaminants to

grufflyneduce the threatof possible human exposure. This document willbe 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

regulatorycommunity willbe eitherincorpofaledintothe document_ or a valid reason

why the comment cannol be incorporated will be provided. The term "Intenm_

Remedial Measure" (IIlM) is used in this report as a descriptorof the preferred
\

./

\, alternative. The equivalent CERCLA terminology for "IRM" is "removal action.SJ

(RA). Reviewers of _is reportshould be aware thatthe preferredalternativewillbe

implemented under CERCLA and NCP provisions thalpermit the facility(DDMT) to
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!_rforrn 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 tids task. This report should be reviewed in

conjunction with the Englnecdng Report for maximum understanding of the iss0es

addressed.



87 15

2.0 DESCRIPTION OF PROPOSED ACTION

Tile proposed action involves installing eight extraction wells along the northwest

boundary of Dunn Field and consmacting a water treatment facility in the same area.

7rhe extracted ground water would be continuously pumped tho0ugh an air sUJpping

tower for removal of VOCs. Treated water would be discharged to surface drainage

along the north boundary of Dunn Field.

When tiffs system is placed in operation, water will be pumped from the extraction

wells at the rate of 520 gallons per minute (gpm). The extracted ground water vail

contain an estimated 908 micrograms per liter (ug/L) of VOCs plJor to treatment. The

air stxJpping process will remove about 97 percent of these VOCs cre_ting an effluent

that will meet state and federal standards to protect human health and the environment.

Tile treateti water will be discharged into surface dt-_inage flowing north from Dunn

Field into Cane Creek some 1,600 feet away.

2.1 Ground Water Exti-actinn Method

The proposed ground water e_L_-_ction system consis_ of eight wells located on

Government property in Dunn Field. The approximate configuration of these eight

webs is shown in Figure 2.I;_ The wells are placed downgradieat along the

Government property boundary to extract contm'ninated 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

capoble of pumping 75 gpm. Eight wells pumping at rates between 30 and 75 gpm

would ergatc a capture zone of approximately 40 acres, including 12 acres outside the
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boundaries of Dunn Field (see the Engineering Report for details). This capture zone

wil! cover the _own VOC con_aminafon shown in Figure 2. 1.

2.2 Ground Water Treatment

.The extracted ground water will be collected in a 70,000 gallon holding tank to

equ_liTe flow prior to treatment. Minimizing vaxiaiivns in flow would improve

performance and reduce the size of the ffe_tment systezn. The exh"aeted ground water

would then be pumped from the equalization tank to an air s_ipping tower for removal

of volatile organic compounds (VOCs). Air stripping is a physical process of mixing

water anti air to cause a mass transfer of the volad]e organics from the liquid to the

gaseous phase.

The air sapping tower would contain ceramic, plastic or glass media. The

contaminated water enters at the top of the tower and trickles down across this media

while air is forced upward using an air blower. The volatile organics transfer to the

gaseous pha._ and ar_ 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 2(] fe_t

high.

During the operation of an air stripping tower, volatile organics would be rele_._:l to

the atmosphere. Air emission requirements axe therefore a factor in the design and

operation of an air s_pping tower. Based upon VOC concenwations that have been

obse_'ved in the ground water, the extraction wells wiI1 produce an estimated 2,910

pounds per year (_bs/yr). The air stfipplag tower will emit aboul 2,820 Ibe/yr (I,280

kg/yr) of VOC's. A schematic diagram of the treatment process is shown in Figu_

2.2.
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2.3 Dispesal of Treated Effluent

The ta'eated water from the air stripping tower would be discharged to a surface water

channel in the northe2,_t quadrant of Dunn Field. This water would be pumped to the

ouffall using 10qnch pipe buried in a shallow tI_nch. This channel conveys runoff to

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

Noncormad Creek travels westward another 3 mile_ 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 I foot deep and has a capacity to carry about 20 cfs.

Typical summer thunderstorms produce flows in this channel of about l0 cfs at the

property Iine. The treatment system flow would not sigrdflcaztly raise water elevations

in the channel during wet weather.

The impact of this continuous flow upon the channel during dry periods will be

minimal. Flow will be conflnad to the floor of the channel, and will hydraulically

resemble _noff from fight l-alnfall'. Discharge into the surface dt_tinage channel would

be conside2xd an on-site, direr di_berge and would be required to m_t substantive

NPDES ARAR& Because this wouId be considered an on-site, direct discharge,

administrative ARARs would not apply in accordance with OSWER Directive 9355.7-

03, Permita and Permit Equivalency Prooes._es for CERCLA On-Sith Response Actions

and the EPA. A copy of this dlx¢ctive is provided in Appendix G of the _F]CA.
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Other applinabe references that support this finding are: CERCLA Compliaace with

Other Laws Manual, August, 1988, EPA/540/G-89/006; CP.KCLA Compliance with

Othe_ Laws Manual:Pa_t II, August 1989, EPAI5401G-891009, and OSWER Directive

9234.14)2.

$1_16/_tl)RFI/Jum 25, 1994 2-7
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3.0 ALII_.NA J WES TO "l'tl_ PROPOSED ACTION

3.1 Preliminary Alternative Consiflered and Rejected

To cteveJop an interim _tment system to mifiga_ contaminant migration in ground

•wa[er at Dunn Field, thr_ functions werv cvadtm[cx:i: extraction, _1"eatm_ and disposal.

Potendally viable _hnologi_ for _ch function and their associated process options

which w_re consldg_d and rcjcc_l are di_cus_cl in thv following sobsecfions. Several

exoacfion/Iiea_nenl/di_posal _ys_ms were feinted clue to their inability to meet one or

more of the following objectives:

• 60n_I conhlmlnant mi_'afion

• proven t_chnology O.e, applicable to specific contamin&nC_)

• ability to be permitted

• O0_ eff_tivene4$

The [oUowing sections _ divided into sobsecdons with respect to their basic functions:

e.x_c_on, O_atment and di_o_&l t_hno]ogi_s.

3.1.1 Extraction Methods

3.1.1.1 Intcrcc.ptorTrenches

Trvnches may be used to interceptground water flow to contain a conlarninantplume,

primarilyin sltuafion_involvingshallow ground watc:r.Two types of ucncl_esare open

tr_nche.sand bufi¢_1trenches. Use of open trcnch_s is co_fin_d to very shallow

aquifers,while buffedtrenches may be us¢_ for deeper aquifers. Trench_s work on the

principleof creatinga path of leastresistance,which allows capture of ground water

and contaminants. The depth to the FluvialAquifer at Dunn Field isapproximate]y 60

fcgt. T1_cnchcsof thisdgpth are not fc,_ibl_tocon_ta_ctin a s_,f¢manner.

SL016fE*d)RF1_Jur¢2_.199'I 3"1
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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 generally small in diameter, grouped closely

together, and are relatively shallow in depth. The system opurates by connecting a

"suction pump to a common header pipe which connects to 011wells, 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, thereby eliminating the use of well points to

extract contaminated ground water.

Pumping well systems provide greater flexibility than well points sine

e the wells can be thstallcd at any depth and spacing. Pumping wells are 4 to 12 bathes

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 &re higher due to the larger size and

greater depth of pumping wells. Spacing of the wells is dependent upon the anticipa_d

drawdo',v'n and dista_aceMrawdown in the aquifer. Overlapping capture zones can

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

There arc techniques that can be used with pumping wells to increase their effectiveness

in preventing ground water migration. Relnjection of Urcated ground water c_n be used

down gradient of the conta_nant plume to aceelea'ate ground water flow back toward

the extraction we_s. Rethje_lion wells thstaJled up gradient of the plume can assist by

accelerating ground water toward the extraction wells.

For the purposes of this IRM, pumping wells will hn retained for further consideration

as a component of an alternative. At this time there is not sufficient data available to

determine the lccalion of the down gradient edge of the plume. Therefore, neither

pumping wells nor rethjection wells placed down gradient of the plume will be

considezed. The use of pumping wells within the plume and relnjcctlon wells up

tL016tEADm_dJttm 2a, 1994 3-2
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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 extent of the plume is

un_own_

3.1.2 d W m n

•3.1.2.1 In Sire Treatment

In-sire treatment of ground water would employ the use of physiced, chemical or

biological t_chnologie_ to degrade, immobilize or remove the contaminants. Current

technologies for in $itu ta'eatment of ground water contaminants include bioremediation,

chemical immobiliT_on, chemical mobilization, dctoxilleafion and vapor extraction.

Bioremediation is a process that uses naturally occurring microorganisms in the soil to

decompose toxic or h_7_-tous organic compounds. The suitability for bioremediation

must be evaluated through site characterization, laboratory treatability studies, mad a

I_nch-scule study. Time would be required to implement these studies. Chlorinated

solvent.s such as those present in the ground water at Dunn Field are not readily

biodegradable using in $itu technohlgies, and the intermediate products of microbial

metabolism of chlorinated solvents may result in compounds which are more haTardous

than the original contaminant. This process w_ rejected because of excessive time to

design _nd implement a suitable treatment system.

Immobili;.ation processes _ designed to stabilize or solidify the contamth&nli thus

reducing the wastes solubility, toxicity or mobility. Most stabilization and

solidification technologies are effective on inorganics 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 agent to

the contaminated soil which renders specific contaminants soluble. Most applications

SL016t_d_lLm/lu_ 7_, 1_94 3-3
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of chemical mobilization reqnii_ that the contaminated soil be excavated, which is not

desirable at Dunn FieM. This technology would not contzol conta.,ninants already in

the Fluvial Aquifer beneath Dunn Field.

• Detoxification technologies utilize the chemical reactions of hydrolysis,

oxidadon]reducton, and neutralization to transform contaminants to a Iess toxic state.

This process is _n effective treatment for certain 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 rcmadiate a site when the contaminant sour(a:

and the extent of the plume ha_ been defined. Because vapor extraction will not

directly control contaminants in the Fluvial Aquifer, it is not appropriate for Dunn

Field.

3.1.2.2 Treatment by Activated Carbon Adsorption

Activated carbon adsorption is a chemiceJ process of collecting soluble substances onto

the surface of activated carbon. A typical carbon system uses granular activated carbon

in a series of downflow reactor vessels. Periodic monitoring will indicate when the

adsorptive capacity has lost its effectiveness and the carbon is considered spent.

Economical application of carbon ttxatment depends on an efficient means of

regenerating the carbon after its adsorptive capacity has been re.ached. Another

alternative is disposal of spend carbon as h_7_rdous waste at an off-site ]andfill. Use of

tu:tivatad carbon as the primm'y me2_s of ground water treatment was determined to be "

cost prohibitive due to the expensive operation and maintenance of a carbon adsorption

and regeneration/disposal system,
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5.1.2,3 Biological Treatment

Extracted ground water conta_ng VOCs may be treated in biological tream_eat

reactors, generally of the aerobic process type. Aerobic biological tre_tmem reactors

c_n be _par_ted into two major categories: suspended growth reactors and &ted-film

fC_*tOtS.

In suspended growth rcsctors, bacterial growth occurs in the walef, which must be

mixed to promote oxygen transfer to the microbes for respifa_on. Oxygen and othe_

macro-nutncnts _kr¢ supplied ]11 these reactors by meehanlc_ m_s. The major

di_dvan_ge to su_f_ded growth rc'artor$ is the large rcactor vessel _ize is required

due to long hydraulic detention time.

In fixed-_m reactors, bacteria are growa on an inert support medium. Oxygen and

macro-nutrients are added to Lhe system to support microbial activity. Two primary

types of fixed-film reactors are triclding t-fiter s and rotating biological conLactors.

Rotating Biological Contactors (RBC) are modular in design and adapt easier to flow

and contar_nant varla_ons, which would be better suited than _ckling filters for

implementation at Dunn Field. An RBC ccnslsts of multiple plastic discs mouated on a

horizontal shaft at a fighl angle to wastewater flow. The bJoadsorption and blo-

omdation t_ place on the surface of the disc. Multiple RBC's may be connec_d in

series to achieve higher degree of contaminant removal. Microbial growth which

sloughs off the RBC must be removed by fin _I clarification in a settling tank, a_d the

subsequent sludge will require trestmeat en disposal in a ]_7_rdous water landfill. The

po_entlal fo_ gas emlsslen may result and require air monitoring and/or [_ecEmen| pilot

t.o release to the atmosphere. Laboratory treatability s_udles, bench-scale _dy and a

complete materla] balance would be necessary te further define fate of contaminants

snd process in greater detail. The major disadvantage to this alteraative is the

SL_l_RF_June 2A, 1994 3 5
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excesslve amount of tim_ prior to implemel_tfag the Ix_.,atment method and subsequent

treatment _'ps for sludges generated _d air emissions.

3.1.2.4 Off-SiteT_atmeat

All Opfiofl tO _tabU._i;Ig a.qd operating a corlteminated ground water tlx:atmenl facility

at Dun. Field would be to tra_sporg the water Off-site for _eatment at art approved,

permitted treatrn_ml facility. Municipal wastewater treatment systems could not

adequately remove VOCs; thus a specialized fadus_al w_tewater 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

cost to transport water is not cost effective.

3.1.3

disposal of treated ground water is a edtical factor since the method of disposal

may impact the surrounding environment and ean_ significant costs. Disposal options

which were considertM and rejected involved the following options: down gradient

reinjection, infiltration, mad deep well reinjt_tion, Reuse of water in the public

d_g water supplies were not considered because of strong possibility Of public

objection and potentiallinbilities.

3.1.3.1 Downgredient Re_njection

Tr_t¢_d ground water could_be reinjeeted into the Fluvial Aquifer through wells, in a

mmmer which would control contaminant migration, Reinjt_ction downgradient of the

contaminant plume COuld reverse the gradient in the ground water and send the

contaminants back in the dtre*:fion of the extraction wells. Since the extent of the

plume is not fully defined, a location downgradient cannot be selected. If reinjection

were done in the middle of the plume, it would accelerate movement of the

downgredient contaminants. Therefore, downgradinnt was rejected as a viable disposed

alternative.

SL_ I$/IL_DRFt_Iu rte _, 1_94 3-6
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3.1.3.2 Infiltration

Upon final treatment of cont2dnthatcd ground water, it could be released onto the

t;Jugnd surface and allowed to infiltrate through the soil to the Fluvial Aquifer. This

lnethod used repea_dly could flush contaminants out of the softs at Dunn Field and

toward the e_tra¢_on wells for UeaLmenl. The possibility exists, however, that greaLer

contamination of the ground water would occur a_ the water passes through the

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

3.1.3.3 Deep Well Injection

Deep well injection consists of conveying treated water a_d reintroducing it through

veJ-y deep injection wells to deep aquifers beneath Dunn Field. Deeper aquifers

beneath Dunn Field are aot viable candidates to receive treated water, because the gram

and Federal ageacies would be concerned over the accidental release of contaminants

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

3.2 Viable Altei'natives to Proposed Action

Potentlal]y viable technologies which could be used to mitigate ground water

contmninadon at Dunn Field were retained for use in remedial alternatives. Six

alternatives, in addition to the proposed action, were identified by combining viable

teclmologies and process options. These alternatives are discussed below, using the

same numbering system used in the Engineering Report (EF.tCA). Alternative 5 is

omitted here because it was ultimately selected as the proposed action (and is described

in more detail in Section 2 of this document).

3.2.1 Alternative 1

• No remedial action performed

• 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 contaminants affect sensitive

receptors

This is the No Action Alternative. Selecfon of the no action Almmallve at Dunn Field

will be considered as a ha._line comparison for the other five alternatives. With no

"action, the constituents of concez'n (VOCs) will continue to migrate downward into the

Fluvial Aquifer from stk_pected but currently unidentified soure.e_ in Dunn Field. The

Fluvial Aquifer will continue to receive these contaminants, and will trampon them

downgradient to the west. The concentration of these contaminants will diminish at

greater distances from Dunn Field as mixing, adsorption and absorption occur. VOCs

will be further diminished by chemical breakdown and natu_tily occurring

biodegradation. The rate at which these process would occur in the Fluviui Aquifer is

not ka_own and cannot be predicted without further study. Furthermore, the distance

and area off-site that would ultimately he affected by the consfuuents of concern cannot

be predicted until further studies are performed.

3.2.2 Alternative'2

• Extraction by Fluvial Aquifer wells located on _to

• Treatment using air stripping with the option of carben fibeting.

• Disposal of treated water to publicly owned treatment works

The ground water extraction system would consist of eight wells located on government

property in Durra Field. Tile wells would be lc_'tted to extract ground water from

those areaL_ beneath Dunn Field found to 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 to 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

sth-ipping tower to facilitate the removal of volatile organic compounds (VOCs). Air

_gl_ 16/_Jt_e_ 29. 1_94 3-8



G7 30

stripping is the physlc.a] process of mixing water contaminated with volatile organics

with clean air. This contact of water and air causes a mass Lran_fer of the volatile

organics from the liquid to the ga.seous phase. A liqtdd-through-alr type air stripper

would be ud/ized. The c_atzminated water enters at the top of the tower and talc!de4

"down acro_ the media thus encouraging contact with air. Air is forced upward using

an air blower. The volatile organics transfer to the ga-_eous phase and axe exhausted

with the air out the top of the tower,

With air sl_ipping, volatile organics would be released to the atmosphere. These

emissions could be controlled if alrhome concenwadons were high enough to impa_t the

surrounding envh'onment. Carbon adsosp_/on is _ eff_dve means of capturing the

volatile orgaaies from an air stream, and would _dsfy regulatory air emission

concerns. Regeneration of spent carbon, or disposed at a haTardous waste landfill,

would be necessaJ_. Disposel of Lreated water would be to publicly owned treatment

works (POTW) via a sanlt.'_ry sewer that is capable of handling art additional 520 gpm

discharge from the te_ttment system. Sewer line upgrades would be necessary due to

the insufficient size of sewers in the viainity of Kyle Street, just west of Dunn Finid.

Sainta_ sewage at Kyle Street is conveyed to the City of Memphis-South Wastewater

Treatment Facility also lmown _ T.E. Maxon Facility. The plant has sufficient

capacity to h:tndle the additional flow of treated ground water. A sewer charge would

be assessed by the City of Memphis and would be based on the water quality.

3.2.3

• Extraction by Fluvial Aquifer wells on- and off-site

• Treatment using air stripping with the option for carbon filte_ng.

• Disposal of treated water to 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

$1_0 I_ _RFI/]u_ 21[, t994 3-9
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greater capture of contaminated ground water off-site by placing two of the eight

extraction wells we_t of Dunn Field outside of DDMT boundaries. This configuration

is designed to intercept the contaminant plume as it migrates off goved'nment property

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

Extraction weals operating off govt:a'nment property would require casements, rights-of-

way or property transaedon from Land holders. Security problems, and additional

ground water conveyance piping would be neoded due to increased distances off-site.

3.2.4 Alternative 4

• Exwacfion by Fluvial Aquifer wells on-site

• Treatment by using ultraviolet (OV)/oxidation.

• Disposed oftzeatud 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 disposed to the POTW.

Extracted _,u,Jnd water would be conveyed to a OV/oxidailon treatment system.

UV/oxidadon is a process which can be used to destroy organic contaminants.

Contaminated ground water is m!xed with hydrogen peroxide in a reactor vessel and

exposed to ulWaviolet light. Ozone is transferred to the contaminated water forming

hydroxyl radicals which are_powerful chemical oxidants capable of brealdng down a

v_de variety of organic contaminants. The end products of such a process are carbon

dioxide, water and eMorine. Fugitive ozone is captured in an ozone decomposition

urdt, so 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. Primal2t concerns are the safe handling of ozone, and

susceptibility of OV lamps to fouling which diminishes their effectiveness. Treatability
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studies would be necessa_ prior to implementation, and the need for greater technical

exlxn_se necessai_, for oversight of operation all add to the higher cost compared with

o_¢_ _able _tmcnt systems.

3,2,5

• Extraction by Fluvial Aquifer wells on-site

• Trcamlent using ultraviolet (UV)/oxidatlon with the option for carbon

filtering

• Disposal of u'cau:dwater intostorm water drainage systems

The extraction methoti described for Alternative 2 would be identical for Alternative 6.

Treatment would use UV/oxidatlon as described in Alternative 4. Water would he

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

Alternative 7

• Exuaction by Fluvial Aquifer wells located on-site

• Tr_tmeat using air sapping with the option for carbon filtering

• Disposal of treated waler by reinjectlon into Fluvial Aquifer

3.2.6

Alternative 7 woulti extract ground water from six pumping wells on government

prope_, and the extzacted water would be tzeated using air stripping as described in

Section 3.2.2 for Alternative 2. The treated water from the air stripping tower would

be relnjected directly into the FlUvial Aquifer through four wells on the east side of

Dunn Pinldi The reinjecdc!n wells would be placed upgradient from the extraction

welIs so that injected water could be re-tr_ted 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 water is not normally allowed to be ralnjected into the ground

by the Memphis/Shelby County Ground Water Quality Control Board. It would be

neePq_ry to obtain a waiver to this regulation before this Alternative is acceptahin.
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4.0 Art _CTED ENVIRONMENT

4.1 Site Location and Description

4..1.1 Site Locatlo d

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

Termessee, situated on 642 acres of Federal land in Shelby County, Tennessee. The

Installation lles 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 MempMs International Airport. Airways Boulevard bounds the site

on the e_a_t, and provides primary access to the instalLation (Figure 4.1). Dunn Road,

Bail Road and Perry Road sexwe _ the northern, southern and the we,stern boundaries,

respectively. DDMT consists of two sections: Dunn Field, an open storage area

Iocated on the north end of the site about 64 acres in _ize, and the main inst_ll_tion

whLah is highly devehiped and occupies tile remaining 578 acres.

4.1.2

DDMT is a major field instalLation of the Defense Logisncs Agency (DLA), whose

primary misnon is to warehouse'and distribute supplies common to all U.S. Military

Services and some civil agencies, primarily in the southeastern United States, Puerto

Rico and Panama area. DDMT's rMssion is to receive, store, maintain and ship items

which are centraily managed by the Defense Logistics Agency (DLA), and supplied to

the United States milita_. Stocked items include food, clothing, electronic equipment,

petroleum products, construction materlais, industrial, medical and general supplies.

The Lastallation 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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5.5 million square feetof covered storage. "I_e land and buildingsare owned by the

U.S. Army and leasedby DLA.

Defense Depot Memphis Tennessee began operations in 1942 with the mission to

jnventoD' and supply materials for the U.S. Army _ngincer, Chemical and

Quartermaster Corps. In 1964, the Depot's mission was expanded to includea complete

range of commodities for Department of Defense activities,under the auspices of the

Defense Supply Ag_'Icy, now k_own as the Defense LogisticsAgency (DLA). In 1993,

the Depot became k_own as Defense DistributionMemphis, Tennessee (DDMT).

4.1.3

Defense Distribution Memphis, Tennessee (DDMT) is set in a mixed residential,

commercial and industrial land use area, within the south centr-,d Memphis city limits.

Most of the land in the proximity of the installation is intensely devcl_x_d. To the nor_

of the site are tracks for the Illinois Central R_lroad and the Burlington Nozlhem

R_irroad, with numero_ warehousing facilities along these lines. A trlz_gular 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 de_ers and service

stations. Remaining commercial establishments to the north, south and west of the site

eon_st 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 malti-family developments in

the area, with the older units m 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 one mile to the west of the site, MLGWD operates a number of public

_tter supply wells at the Allen Well Field (primarily west of Elvis Presiey Boulevard).

4.2 Topography and Geology

4.2.1

Dural Field lies just nor[h of the main installation and Dunn Road, and consists of

almost 64 acres of undeveloped land. Dunn Field is unpaved, with approximately one-

half the are_ covere_ by grass. An arc shaped ndgeline separates the northeast quadrant

from the rest of Durra Field.

The northeast quadrant of the field i_ gently rolling with a grass cover and numerous

mature u_e$. The northwest quadrant is grass covered and is level to gently sloping

westward. The southwest quadrant of the field is gr_4 and gently sloping to the

west. The southeast quadrant is a level area that is utilized for storage of covered and

uncovered bulk materials (Figure 4.2).

The lowest surface elevation is 273 feet, National Geodetic Vertical Datum of 1929

(NGVD). The storage piles of bal_xite ore at the southeast q,,_d,ant, average 10 feet in

height, peaking at about 315 feet (NGVD).

4.2.2

4.2.2.1 Geaemi

The Memphis, Tennessee area straddles two major subdivislons of the Atlantic Coastal

Plain Physiographic Province (Figure 4.3). The westhra Memphis urban area ties

within the Mississippi Alluvial Plain Subdivision. DDMT and eastern Memphis axe

situated with the Gulf Coasted Plain Subdivision.







Tnc generalized gcofogic setting for the Memphis area is situated within a major

st]ucturaJ feature termed the Mississippi Embaymcnt. The embayment is a w_ge

d_pod, southward dipping stnJcture composed of stratified sediments which have

_"umulated since late Cretaceous Pcrkx:i and have undergone a period of subsidence

aad subsequent up]ii_. This area is described as a youthfol to mature, behed coastal

pIAi. The prmclpal river in the area is the Mississippi River; the major tributaries are

the Wolf River, th_ Loosac)tatchie River, and Nonconnah Cr_¢k (1986 G_ and

Parks).

4.Z.2.2 Geologic Units

The Geologic Units that comprise the Quaternary _nd Te_ary sU,uta in the Memphis

axea are composed of loosely consolidated deposits of marine, tluvial, ftuivalglaciaJ and

deltaic sediments (Late Cretaceous through Quaternary). These sediments reach their

maximum thickness at Memphis whet= they range from 27(]0 to 3(;00 feet in thlc]mess.

Periods of Pleistocene gl_clation are tesponsthle for the odgfo, dlsUibution, cud

character of all of the Quateraary deposits in die Mississippi Embayment.

The following geologic units have been identified in th_ study area (]990 Law), and arc

important in that many of the,_¢ units contain substantial qua.qdtics of ground wa_er of

local and regional importance:

]) Alluvium (No t_: not present at DDMT)

2) Loess

3) Fluvial (Tc,',a_e) Deposits

4) Jackson Formation and Upper Clatbomc Group

5) Memphis Scud

6) Flour Island Formation

7) Fo_l PiLlow Sand

8) Old Breastworks Formation

Descdptlons of the.a¢ units are presented in Tublc 4.1.
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4.3 Soils

Five soll types were mapped and described in the study area, based on information

funushed by the U.$. Department of Agriculture Service (I970). Four of these soil

types are found m the Durra Field area (Figure 4.4). A bzJef de.scnpdon of these four

units is _s follows:

• Falava Silt loam (Fro). This soil unit may have developed as a narrow

shlp of aUuvlum on a bench above a $_ cha_nel. The unit has been

maplz:d on a small pordon of notthea_ Dunn Field, and is described as a

siIt loam, poorly co moderately drained, and possesses a shMIow w;_tef

table and typically low to modem_ ]x:rmeabilities.

• Graded land (GO. Tais soil unit has been anificiaJly developed from silty

natJw up]_d materJsl$ as _, 7esult of numetogs site modific_ons and

consisLs of silty sandy clay or clayey _.ndy silt. This unit _nay in_]ude

co,_rser materials such as constnJc_on ma_aJs and demo]itJofl debz_s.

The pemeability is _poned as highly variable. This soil unit OCcupies

over 90 percent of the land area at DDMT.

• Memphis silt loam (Me._). This soil unit developod m siI_y native upland

n_ls on low b_Jltops, benches, and nearby gradual slopes. It is

des_lxM as a _t lo_m or si_ty cIay loam, and is w_] drained and

possesses low to moderate permeabilities. This unit is significant because

was te_ buried in Dunn _e.2d lie within this unit.

• Memphis silt loam (MeD2). This unit developed in sil_ nadve upland

mat_i_l on in_._:med_te slope benches. It is described as a silt loam or a

silty cIay loam. It is deep, well drained and posses.ses low to moderate

!_ezTneabilitles.

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

uni_, where t_e permeability is considered highly variable, du_ to past disturb_ce_ and

possible mixing of debris and other units nearby. Thi_ condition is significant in L_at

infi3tra_on from precipitation is likely.
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The area of Dunn Field at the northeast quadrant is overlain by Memphis silt Ioams

{MeB, MeD2) which are well drained and exhibit low to moderate permeabilities.

These unli_ may reduce rainfall infilu_adon while the Graded Land unit may encourage

infiltration.

_'.d Water R_urces

4.4.1

Water resource.s at Dunn Field incind¢ surface water (in the form of runoff), and ground

water from the Fluvial Aquifer, the Memphis Sand Aquifer and to a lessor dagre¢, the

Fort Pillow Sand aquifer. This s_ction summarizes the major ehmmctcrisdcs) theaf

relationship and use.

4.4.2 Surface Wa_

No permanent surface water bodies exist at Dunn Field. Be.c.ausc of its relative

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

Runoff from Dunn Field flows off DDMT to the north and west. The northeast

quadrant di-,tins 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 ainng Kyle Str(_t. The southern haIf of the Dunn Field n]noff flows

to the west into drainage ditches which convey the smrmwater offsite to 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 dischaxge subsides after periods of rainfaIl. Cane Creek empties into

Nonconnah Creek, which drains approximately 180 square miles of southern Shelby

County and southwestern Tennessee.
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4.4.3.1 Regional Hydrology

Water supply systems in the Memphis area depend heavily upon $,vund water

l_souree.s. The uppermost aquifer beneath Dunn Field is the Fluvial Aquifer. The

Fluvial Aquifer is not utilized as a drinking water source due to its variable water

quality, high hardness and devaled iron concentrations. Due to the propertie$ of the

overlying loess daposi_, which allow infiltration and recharge to Fluvial Aquifer, this

unit is susceptible to contamination from the surface. The fluvial deposits have a

limited saturated thickiless that tends to fluctuate, and may not he a dependable source

of water.

The Memphis Sand Aquifer lies beneath the Fhivial Aquifer, and is the shallowest

art_ian (confined) aquifer in the area. The Memphis Sand Aquifer receives most of its

recharge from azccs where it crops out. The out crop axea forms a wide no,-,heast

tzending belt several miles east of the Memphis metlopolitan area, This aquifer is

locally and regionally important, in that it supplies about 2fl0 million gallons per day

(MGD) to the city of Memphis and the surrounding unincorporateci 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 Alien Well

Field is nearest to Dunn Field, only 1 to 1.5 miles west of DDMT.

The Fort Pillow Sand Aquifer l/es beneath the Memphis Sand, and supplies over 10

MGD to the City of Memphis. However, it is not significant with respect to this study,

because its hydraulic head is higher than the Memphis Sand Aquifer.

4.4.3.2 Site Hydrogcology

Refer to subsection 4.2.2.2 of this report for lithologieal description(s) of the following

strata encountered beneath Dunn Field. The following describes the aquifers and

reslxcfive confmlng bed present at Dunn Field.

SI._ 16/r_DR_I_ 2II, [994 4-13
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• I.oess - The loess is not typically a water beming zone. There is no

evidence that it produces water to wells in the DDMT vicinity. The loess

deposits permit recharge into underlying fiuvi21 deposit during r_nfall

event. So_,,nld perched ground water may cccur 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 towaxd the

Mississippi River to the west _md possibly by leakage into the underty_ng

Memphis Sand through the facksontUppcr Clalborne 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.

• laek._on Clav/UDoer Claiborne Formation - The Jackson Clay/Upper

Clalborne unit is a regional confining bed which separates the Fluvial

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 lshak/Muhamad) that some areas of the Memphis Sand

_x¢ directly overlain by the fluvial deposit.

- 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 9(30 feet thick and is

under confined conditions. Rechaxge to the aquifer Gccurs from rainfall

infiltration on the outcrop located to the east of Memphis and possibly

from leakage from the overlying Fluvial Aqalfex. Pumpag¢ for municipal

water supplies (see well fields shown in Figure 4.2) is the prima_

discharge from the aquifer.

4.$ Air Quality

The Memphis/Shelby County Health Department has adopted the State of Tennessee Air

Code, which conforms to the provisions of the Clean Air Act (CAA) of 1990. Under

tim provisions of the CAA, the Memphis/Shelby County area has been designated a

nonattxinment area by EPA Region IV for ozone, czrbon monoxide and lead. The
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nonatminmcnt designation means that _m_bienl _ir quality exceeds federal standards for

these pollutanLs at least part of the dmc. At present, the nonattalnment status of ozonc

and carbon monoxide is being rc_vainated by SPA Region IV of improved _ quality,

Regatdle.ss of the ouleome for ozone and carbon monoxide, Memphis/Shelby County

n_main a nonattalnment area for I_'_d until the state and local officials can

demonstrate improved air quality.

4.6 Ecological ReSources

4.6.1

DDMT has two main surfac_ water features: Taire Danielson and the gulf course pond.

Both are located in the southeastern quadrant of the facility. They accept no surface

ranoff from Dunn Field, o.nd 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 Honconnah Creek to the south of DDMT. In turn il empties into Lake McKeilar

which is a backwater zone of the Mississippi River.

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

interest. The uses for waters include:

1) Sources of water supply for domestic/indus_ial purposes;

2) propagation _d maintenance of fish and other desitabhi aquatin life;

3) recreation in and on the waters;

4) stock watering,and irrigatinn:

5) navigation;

6) ganeradon of power; lind

7) the enjoyment of sceale and aesthetic qualities of water.

The Tennessee Water Quality Control Act states that when waters _we classified for

multiple uses, the most s_ngant criteria will apply. ALSO, waterways that _re

considered as wet weather conveyances shall be protective of wildlife zmd humans that

may come into contact with them, and maJn_n s_dards that are applicable m all

dowrlstr_tm war e.i"S,
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Both Cane and Noncormah Creeks have be(m classified for propagation a_d maintenance

of fish and other desirable wildlife, Livestock _d wildlife watering and inJgation.

Furthermore, the section of Cane Creek neat Dunn Field is cIassified for recreation.

The propagation and maintenance offish and aquatic life is the most stlingeal criteria.

Specifically, it states that the waters shall not contain toxic _ubstances which cause d_th

or serious illness to aquatic biota and refers to critaria put into effect under the Clean

Water Act and Safe Drinking Water Act (SDWA) (I987 Tennessee Water Quality

Board).

4.6°2 Flora

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 altered the surface and probably removed many native species which may account

for the limited vegetation. Some areas of the feld have native Bermuda grass and a few

matore, deciduous bla_k oak tines (Quereus velutina).

4.6.3 Fauna

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

a._¢_ciated with the Memphis area have been sighted on the DDMT facility. The most

prevalent forms of animal life was reported to be pest_ such as roaches, rats and

mosquitos. Additional species noted at Dunn Field include _!uirrels (Sciurus niger), the

red fox (Vulpes vulpes fulva), mourning doves (Tanaidura m_roura), quail (Colinuus

• i_iur0zalus) and land turtles (Ten, aerie carolina) (1987 DDMT).

4.7 Cont_mlnutlon

4.7.1

The RCRA Facility Assessment (P,FA) performed in 1989 identified Solid Waste

Management Uniu_ (SWMUs) and Areas of Concern (1990 A.T. Kearney). The
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purpose of the RFA was to assessthe releasepotendel of ha-_rdous constituentsfrom

these units. Further investigato_ sampling and analysis were recommended for the

SWMU's identified in Dunn Field.

_caus_ it was suspect_ that the uppaz aquifer may have been adversely impacted by

past w&ste disposal activities, DLA imtiatad a more detailed investigation in 1989 and

1990, which culminated in a report (I990a and 1990b Law).

4.7.2 Soils

4.7.2.1 Surface Soils

During the Law Study, a total of five surface soil samplc_ were collected at Dunn Field.

The purpose of these sampling events was to determine if past or present activities at

Dunn Field were contributing haeardous materinl to the environment. Elevated levels of

volarilc organic compounds (VOCs), semi-volatile organic compounds, postieides, and

metals were detected in the surface soilsof Dunn Field. Several compounds were

demoted in excess of State of Tennessc_ guidelines for soil criteria. The surface soils

are not affected by the proposed action.

4.7.2.2 Subsurface Soils

During the Law Study, a total of four soil borings were advanced at Dunn Field. The

purpose of these soil borings was 'similar to the surface soil sampin rationale, however,

additional information _ to _e extent, and proximity of contaminant concentratzon with

respect to ground water were obtained. Generally, soil samples were obtained at c_eh

soil boring from three zones 1) vados¢ zone, 2) the top of saturated zone and 3) from

within the saturated zone. Elevated levels of volaRle organic compounds (VOCs), semi-

vointile organic compounds, pesticides and metals were detected in the subsurface soils.

Several compounds were in excess of State of Tenn_se¢ guidelines for soil criteria.

The subsurface soils vail not be affcctcd 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 Study at DDMT in 198911990 (1990 Law) conducted sampling and analysis of

surface waters draining off Dunn Field. Samples were taken on two occ_mons from the

chaanei draining north off Dunn Field, and no elevated levels of constituents were

"found in either sample.

4.7.4

During previous investigation at DDMT, the ground water beneath Dunn Field was

found to be contaminated with volatile organic compounds (VOCs) _d metals at levels

exceeding the federalprimary drinking water standards. The contaminants of concern

included the VOCs tetucI'dorc_thene, tfichlon:ethene, l,l,2,2-tetrachloroethane, l,I-

thchforoethene, and 1,2_dichinroethene. Metals included arsenic, barium, chromium,

lead, and nickel. The Law Study (1990 Law) coneluded that the plume of contaminated

ground water had migrated toward the west. The source was believed to be waste

material buried in trenches in the northwest quadntal to Dunn Field. Additional

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

A pumping test to aid in the design of the IRM was performed in Dunn Field in

September 1992 (1992 ES). Ground water was pumped at a constant rate while draw-

down in the surrotmding aquifer 'was monitored. Water samples were taken at the

beginning, mid point and end of the 4g-hour test, ;Lqd analyzed for organic and inor-

ganic chemicals. VOCs found during the Law Study were present in the pump test

water at generally the same thve]s, while rneL3Js were below levels raquiring corrccdve

action. Follow-ep _ampling and analysis of monitor weiss in 1993 confirmed that

me_,ls are below action levels.
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$.0 ENVIRON?dENTAL CONSEQUENCES OF THE PROPOSED ACTION

This section tiescribes the short and long terra impacts a._ocinteA with implementing the

proposed action to control the migration of contaminated ground water ben_th Dunn

Field. Impacts of the alternatives _ also tilscussad. Where appropriate, a discussion

of the effecLs of the construction phase as well as the operational phase of the interim

remedial measure are included.

5.1 F_.ilit y and Surroundings

The construction mad operation of extraction wells and an air stripping tower will not

impact any usage of Dunn Field. The extraction webs 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 atmve-groand storage tank. The presence of a 20

to 25 foot high air strlppthg tower will not be a visual intrusion to the DDMT vicinity,

dec to the mined light industrial activities which occur in. the vicinity north and west of

Dunn Field.

Several single family residential straetores are located some 400 to 1,000 feet from the

proposed location of the air stripping tower. The line of sight from most of these

residences is obscured by vegetation and foliage of numerous trees and therefore,

minimizes any visual impac_ reselling from the proposed action. The U'Woxidation

treatment system in Alternatives 4 and 6 would be similar in character to the air

stripping tower and suppor'dng facilities.

5.2 Soils

Surface

For the Proposed Acnon and all alternatives, surface soils will be disturbed by vehinles

and excavation equipment during installation of extraction wells, laying subsurface

piping, and construction of the treatment system. For Alternative 3, there will be short-
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term disrdrbance of soils off-slteduring the constnJcdon of extraction wells and

=L_ociatedpiping and Controls. The impacts willbe temporary and can be millgatvdby

erosion control measures. In order !o minimize any runoff from the pmj_l area,

measures will be employed to contain sediment runoff via plasticsheeting and/or bay

bales. This willbe done wherever surfacedisturbanceoccurs.

During oparaffoa of the pumping and treatment system, soils in Dunn Field will not be

disturbed. Soils along the surface wamt clmmle] leading to Cane Creek will not be

adversely affected because the flow will be confined to the very betlom of the channel.

At the conclusion of the 1P.M when the project facilities are dismantled, ground cover

compatible with the surrounding landscal:C elements shall be reestablished.

Subsurface

The subsurface deep soils will experlcnce [_dal dewatc_ng due to exmacdon of ground

water from the Fluvial Aquifer. Since the saturated zone of the 17uvinl Aquifer is about

20 feet thick, the chance of subsidence due to dewatcl"ing is rcmo_. The proposed

_fion is linta Soul_¢ control measure, thereforeadditionalcontaminanL_ willpossibly

continue to re.ach deep soils through surface water infiltration and percolation.

$.3 Water Quality and Quantity

Surface

For the Proposed Action and_Aliemailve 6, the water treatment process will produce an

efflueat meeting state and federal standards in compliance with substaative NPDES

requirements for surface water discharge. The continuous discharge to surface drainage

I_aing 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 a/ong down stream channels

where the hydraulic capacity is higher. A typical summer thunderstorm would preduee

SI.016 tF.ADKFItlu_ 28, 1994 _-2
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a discharge of 10 cfs in this cha_nel at the north boundary, so the added flow from the

treatment system is not significant.

Alternatives 2, 3 and 4 would require enlarging the sanlta_ sewer lines in the vicinity

of Kyle Street and nearby roads. The 520 gpm discharged to 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 roues. 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 drains

approximately 180 square miles of southern Shelby County and southwestern Tennessee.

Neither Cane Creek nor Nonco_ah Creek will be _.ffected by the proposed discharge

from Dunn Field.

The ground water ext"action system will be designed to automatically shut down if the

blower system on the air sia'ipping tower should fail. Other key components, such as

intermediate pumps in the Ireatrnent process, Will have a similar over-ride feature, so

that water wiU stop flowing if the treatment system fails. These measures will prevent

the discharge of untainted water into surface drainage.

Subsu a 

For the Proposed Act.inn and Alternatives 2-4 and 6, the Fluvial Aquifer will expedenee

a drawdown effect of up to 13 feet below prevailing water levels in the vicinity of each

e_12-action well. This drawdown will diminish to less ina_ one foot at distance_ grca_er

than 400 feet away from the exl_action wells. There a_¢ 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 upgr-_dient.

SL016,T_,DRfl/J.ae 28. IP94 5-3
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Water quality in the Fluvial Aquifer will be improved as a result of the proposed action.

Operation of the exh'amion wells will alter flow patterns of contaminated ground water

beneath Dunn Field, causing ground water that is currendy contaminated to move

toward these wells. This system will capture contamin_ts beneath Dunn Field within a

few years aft_ start up, but continued opemtJ.on would be r,_l until a permanent

solution is found to halt or intercept the contaminants migrating downward from the

burial m'eas into the Fluvial Aquifer.

$.4 Air Quality

For the Proposed Action and Alternatives 2,3 _.nd 7, the ground water treatment system

will use an air stopping process to n_move VOCs from the extx'acted water. VOC

emissions from the treatment process arc 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 par cubic meter (ug/m 3) The greatest single constituent in the

emission will be aiohlbrcethene at 34 ug/m 3. The air emissions from this process will

be in an extremely dilute concentration (estimated to be 119 microgcams per cubic meter

at the closest (wes0 fence.line under the worst case conditions; see Appendix A) that will

not exceed risk limits to human health.

A1tsrnatives4 and 6 would employ [P,/loaidationto destroyVOCs in the ground water

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

$.5 Noise

For the P,,:,p,:_mi Action and Alternatives 2,3 and 7, the chief source of noise will be

the ground wate_ h_tment system. The operation at the blower fan on the air smppor

tower will emit an estima_ _-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 decreas_ measurably. The

$1.0 I_f/F.ADRFI71_ 2B, 1994 5_"
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nearest i'v,sidentlal units are 400 feet west of the proposed l_.ation. Given that the area

to the nollh of Dunn Field is heavily industrialized, the alose proximity of the

Bttdington No_aem Railroad tracks, and the position of Dunn Field along flight

approach path to Memphis International Airport (l mile south), the sound emitted from

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

Noise levelsassociated with the other altemaaves will not be significantbegause the

t_ttment systems will _aeratc within enclosed structures.

5.6 Ecological Rfsourees

Flora

For the Proposed Action and all Alternatives, miner disturbances of grass covered areas

will occur during drilling, piping installation anti treatment system construction. The

consm_ction 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

stimttlatad 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 P_uposed Action and all Alternatives, the construcuon of the treatment system

will have no significant impact on any wildlife. Wildlife may be temporarily displaced

during construction aerivities; but will return to the area after construction is completed.

No threatened or endangered species are known to occur on the installation or adjacent

lands.

$,7 I_,',loum Waste/Solid Waste

For the Proposed Action and all Alternatives, the exlraction wells and subsurface piping

are to be located away from Imown disposal areas at Dunn Fiald. This will minimize

the possibility of encountering contaminated soils while drilling wells or digging during

S I_ Ifi/EADKFI_une 2g. Ig@4 5-5
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construction. Excavated soils will be sampled and anelyzed for contaminants, and if

contaminants are found, the matetlal witl be disposed in accordane.e with foder-',d and

State n_uircmenI_.

During drilling and excavating operations, proper health and safety procedures will be

enforced to minimize contact with potentially contaminated soils, fluids and air

emissions.

5.8 Utilities

For the Ptopos_ Action and all Ahemadves, utility impacts will consist pr;ma_ly of

elcctricel power requirements for the extraction/t'_e.atment 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 accommodam this additional flow. The South Treatment Plant has

adequate capaci_ to receive this additional flow.

5,9 Short Tet'_ Impacts

Several short term impacts will (xcur due to the constr'Jction and operation of the

propound action.

Adverse impacts during construction include short-term disturbance of surface soils and

the creation of noise on-slte. Adverse impacts during operation include VOC emissions

to the atmosphere, noise on-site, and consumption of elecUic power. If activated carbon

t_*_r_ent is required by state and local autho,ritins to reduce VOC emissions, then

contaminated carbon residues will be generate_ periodic.ally and will require

tzansportetion off-site for re-generation. Short term beneficial impacts include effective

t2"eatment of contaminated ground water beneath Dunn Field, including capture of 40

acres of contaminated zone beneath Dunn Field and off-site and the prevention of

fm'_er dispexsinn of contaminants downgradient. The short term effectivenesss of

$L016tF_RL_/Jun¢ 28, t994 5-6
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ground water pumping almrnatives cannot be determined and verified without

downgradieat monitoring wells and definition of the groundwater plume.

$.lfi Long Term Impacts

_round water pumping and tixatment to mitigate contaminant migration at Dunn Field

ia a pmxlni solution to achieving long term effectiveness and improvement of ground

water quality ben_.th DDMT. The succe_ful treatment of the Fluvial Aquifer through

this IRM process will minimize may contaminants entering Memphis Sand Aquifer and

therefore reduce th* chance for deg,_d_tion of the drinking water supply from the

contaminants in the Fluvial Aquifer. The long term effectivenesss of ground water

pumping Mk:rnafive_ cannot he determined and verified without downgradient

monitoring wells anti definition of the groundwater plume. A summmT of the

en_onmental consequences is preaented in Table 5-1.

SL01 @t_d_lKFIlJ,m,: 2@. i99(i 5-7



Table 5-1

IMPACT EVALUATION MATRIX

6'7 9I

POTENTIAL IMPACT CATEGORY

1 FAC[LIT'( SURROUNOINGS

USE

2 _OIL$

SURFACE

SUBSURFACE

ADVERSE

EFFECT

NO

EFFECT

3, WATER QUAUTY

FLUVIAL AQUIFER

MEMPHIS SAND AQUIFER

$. AIR QUAUTY

VOC EMISSIONS _,_ _

_. NOISE

ON SITE

OFF SITE
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6.0 CONCLUSION

A ground water pumping and treatment system is being proposed for the northw_t

comer of the Dunn Finlti axca of DDMT. This system will conm01 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

stop further migration of conhaminants off-site and help prevent possible conmatination

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 action will be made at the conclusion of the study phase (RIFFS) 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 ad.sc from increased noise levels emitted by the ground

water treatment syster0 and the emission of low levels of volatile org_min compounds

(VOCs) into the atmosphere. All of these impacts will cease when the system is shut

down. Short term negative impacts during construction will include disturbing surface

soils and noise due to opecation of construction equipment.

The positive impacts of this action include the control of ground water contaminanLs

beneath Dunn Field. "[llis action will reduce contaminant migration away from Dunn

Field, thereby reducing f._ture volumes of Contaminated ground water in the Fluvial

Aquifer. This action inky protects the Memphis Sand Aquifer which serces _s the

pobilc watc_ supply in the Memphis metropoI_mn armL

This ¢nvlronmental assessment finds no significant impact upon the environment as a

result of the construction and operation of the proposed action.

S_.015m.ADgF1/Xu_,c 28. ]gq/* 6.1
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7.0 l.lk IIP/G OF AGENf_I_._ AJNrD P_ONS CONTACTED

Jordan Fmglish
.Supervisor of Superfund programs

John Leonard
Water Pollution Control

Greg Parker

Supervisor of Water Quality Control

Mac Paxker
Air Pollu6on Control

Bafi'y Moore
Water Pollution Control

lohn Yeganeh
Air Pollution Control

Ro_rt Foster

Assistemt Director of _.Vater Supply

Ed O'Neil

Manager of Water Supply

Clure Win frey
Administrator of Wastewatet

AI Chokhaehi

Environmental Engineer

Rodney Thomas

Randy Niccolli

Jim Widlak

Affiliation and Phone Number

Tennessee Division of Superfund
Field Office, Memphis
9011543-6695

Tennessee Division of Supeffund
Field Office, MempMs, Tennessee
901/543-6695

Memphls-Shelby County Health Departmealt
Water Quality Control
9011576-7741

Memphis-Shelby County Health Department
901/576-7741

Memphis-Shelby County Health Department
9lll/576-77_,I

901t_6-7653Memhls-Shelby County Health Department

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

Tennesst_e Division of Water Supply,
Memphis
9011423-6600

City of Memphis, Environmental Maintenance
Collection Facilities
901/528-2917

Dept. of Public Works, Memphis. Tennessee
9011353-2392

South Treatment Plant, Memphis, Tennessee
9011353-2392

Met-Pro Corporation, Dual Division
Owosso, Michigan
5171725-8184

United States Department of the Interior
Fish and Wildlife Service

Cookeville, Tennesr.ee
615/528-6481
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The latest ve[sinn of the EpA-spproved short-telm ver$1on of the lndusLnal Sou_

Complex air pollutant dispersion model, ISCST2, wa_ u_ed to estimate concentrations
of TCE resulting from the 24-hour operation of _nd air stripper at DDRC. This memo

summarizes the modeling methodology _d results obtained.

Methodology

• Meteorology

Since general worst-ca_ estimates of TCE concentrations at the feneeline of thfl

DDRC are desired, detailed meteorological data for the _reci is not needed.

Met_rological pa rameters needed for the modeling are ba-ced on the wind rose for the

Memphis International Axrport obtmned _'om the National Oee_mtc and Atmospheric
AdminlsWadon (NOAA), attached as Figure 1. The numbers in the wind rose give the

average percent of time that winds of a specified direction mad speed will occur, based

on a thiret-ye_r average of wind data in the a.rez. The diagram shows that windl from

the south _-re the most probable (they occur 12.5 % of the time), and that calm winds,

which are those having speeds from 0 to 3 MPH, occur 16% of the time. Wind speed

aze generally moderate. The most probable range of wind speeds is from 3 to 13

MPH, which occurs 59.9% of the time• Wind speeds greater than 13 MPH occur le_

frequently. Wthd _eds in the range of 13-19 MPH occur 20•6% of the time, and

wind speeds greater than 19 MPH occur only 2.5 % of the time.

The ISCS'F2 model becomes increasingly inaccurate at slow wind speeds. The

model does not calculate concentradon_ for wind speeds less than 1.0 meter per s_eond

(m/s) beeau_ the model produceS inaccurate concentration estimates under there
conditions. The wind speeds chosen for the modeling were 1.5 m/s, 0.3 MPH) which

is near this accuracy timit, and co¢/esponds approximately to the high end of the calm

winds _tegory, 5 $ m/s, ( 3 MPh0, which corresponds to the upper end of the most

probable wind range, mid 8.5 rds (19 MPH), which cot'responds to the upper limit of

wind s_s in the area.
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Atmospheric stability categories used by the model ch_acterize the ability of the

atmosphere to disperse air pollutants through vertical mixing. Stability category A is

tho most unstable and dispersive. Category F is the most stable a_ad stagn_t. Since

the air stripper would operate 24 hours a day, the worst dispersion would occur under

• nighttime conditions when the atmosphere is more stable, and less dispersive:. The

i stablilty categories were chosen according to the wind speed for nighttime conditions,

as F for speed 1.5 m/s, E for speed L$ m/s, and D for speed 8.5 mls.

Receptors

Receptor locations, which arc the locations where concentrations are calculated,

were chosen to be on the feacelthe of the DDRC as shown in Figures 2 _nd 3. Fifteen

location_ were selected. The coordinates of these receptors, in a Cartesian coordthate

system centered on the air stripper, with the y-axis pointing north _'ad x-axis pointing

east are given in Table 1. The height at which concentratlons axe calculated at each

receptor is 1.5 m (about 5 feet) in all cases.

The worst case. concentrations will occur when the wind is blowing the plume from

the air stripper directly'toward each receptor. At each wind speed used in the

modeling, 15 different wind directions were chosen so as to direct the plume from the

air stripper toward each of the fencellrlo receptors. In this way, the maximum

conceatr_tion that would occt_r at each receptor was calculated.

EmL_io_t_

Tbe air stripper was specified as emitting TCE at the rate of 0.162 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 horizoatal jets oa the

circumference of the air strpper. 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 _vlih a zero vertical speed, and at ambient

temperature. Con_eCluentiy there is no plume rise.

Results

The results of the modeling axe shown in figures 4-9, where that modeled

eonc.e[tLrations a_ givetl next _ ¢_.¢h focl_.lth¢ r_eptof. The greatest concentration
determined from the dispersion modeling was 119/_g/m 3 at receptor numper 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 1.5 m/s wind speed, the

eoaeeatrations drep to 49/_g/m 3 for receptor 63 (which is just oppo_im of the air 3
strpper on the east side), to about 12-14 _g/m at Dunn Road, and to 1.9 #g/m at the

point on the boundary of the DDRC fertbest from the air stripper (receptor 14).
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