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1.0 EXECU livE SIIMMARY

Defense Distribution Region Central (DDRq proposes to install an interim ground

water pumping and treatment system to control groufld water contsmJnatlon beneath the

Dunn Field ar¢_. VoT_te organic compounds (VOCs) and metals have bccn found in

monitor wells in Lhc unconfined Fluvial Aquifer beneath the northwest part of Dunn

Field since 1989. While the extent of coatamlnadon is not fully ]mown, DDRC

proposes to install a pumping z.nd ffe.atmcnt system as _,n initial mc_sure until the full

extent of contzanlnafion has been defincd.

The objcc_ve of this RcmovaJ Acfon is to mitigate off-site migration of contaminants

and to tze_t, on an interim basis, ground w_ter contaminated with VOCs and metals to

below USEPA and State of Tennessee action Ievcls. This action is being undertaken as

a non-tlme critic.a/removal action under CERCLA to heat ground water contamln_Ls in

the fluvial aquifer and prevent possible human exposure. When the full extent of

contaminafioa has bccn defined, DDRC will cooperste with Stat_ and Federal reguIators

to select a permazlc:nl rcm_:llal measure.

Me_ls in the aquifer were above action levels in 1989 _nd 1990, but below action levels

in I992. Another round of sampling and analysis for metals is required to determine if

metals warrant remodial acfioa. Treatment for VOCs is part ol" this action, with an

optioa to treat for mctaIs if m'c_s are found above cleanup goals.

A va._ety of techno|ogies wel_ cxarn[rtcd to achieve extractlon and treatment of

contaminated ground water, followed by disposal of ¢a_atcd wa_cr. These tcchnologlcs

included air stripping, UVtoxldation, and /n siru meLhods of treztment for VOCs.

Technologlcs considered for mmtmcnt of raemls included precipitation and ion

_Lfl16.23_ ECI-_D RF_Au_I I_. 199_ l-[
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exchange. Seven altemallves were developed using suitable fe_hnologies:

i) NO Action

2) Extractground water using pumping wellslocatedwithinDunn Field,treat

using airstrippertechniques,followed by disposalintothe munlcipal sewer

system. Treat for metals as required.

3) Extract ground water using pumping wells lc¢,ated within Dunn FieId and off

Government properly, treat using air stripper techniques, folinwed by disposal

into the municipal sewer system. Treat for metals a.s required.

4) Exaact ground water using pumping wells located within Dunn Field, txeat

using UV/oxSdation techniques, followed by disposal into the municipal sewer

system. Treat for metals as required.

5) Extract ground water using pumping wells legated within Dunn Field, treat

using air stripper techniques, followed by disposal into surface drainage.

Treat for metals as required.

6) Extract ground water using pumping wells located within Dunn Field, Ire.at

using UV/oxidatfon techniques, followed by disposal into surface drainage.

Treat for metals as required.

7) Extract ground water using pumping wells located within Dunn Field, Ireat

using air stripper leehniques, followed by reinjectlon into the Fluvial Aquifer.

Treat for metals as required.

These alternatives were evaluated for protection of human health a_d the environment;

compliance with ARARs; long-term effectiveness and permanence; reduction of

toxicity, mobility and voinme; short term effectiveness; implementabi21ty; cost; state

acr.eptance; and communily acceptance.

A hydrologic evaluation of these control options was performed using the ground water

model DREAM. An extraction system utilizing eight wells located in Dunn Finld and

penetrating into the Fluvial Aquifer provides control of contaminated ground water

beneath Government property, and provides some control of contaminated ground

$L016 _315,_71 _]_J31_FI_Auguq 11_, 1_93 I-2
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waters adjacent to Government property. Using two extractloa we.Ils off-site modi_es

the control pattern for cont,_minatcd ground water, but does not significandy eelmncc

capture in those areas. Further investigation and deUneadon of con_uriinated arca.s off

site is required before an effective off-site control strategy can be defined. Disposal of

tl'cated water by feinjecfion into the Fluvial Aquifer aocclcrates the removal of

contaminants in ground water beneath Dunn Field, but reduces the captul_ of off-sito

conmmlnan_.

"Fae preferred alternative is Alternative 5, in which water is extracted on-site and heated

using air stripping, followed by discharge to surface water discharge. This alternative is

responsive to protecting human health and the envlronmcnt, complying with ARARs,

and is effective in the short-term. This alternative offers the fewest obstacles to

implcmen_.fion, is cost-effcctlvc, and would appear acceptable to beth the Slate and the

COmmunJ[_.

STATEMENT OF IN i P.NT AND REGULATORY BASIS

"/his Engineering Report (F-R) is intended to meet all requirements of the Engineering

Evaluatlon/Cost Analysis (EF/CA) under CERCLA aad the National Contingency Plan

(NCP) for ;_ non time critical removal. All work relating to the proposed rcraoval

action ',_as initiated by DDRC in 1991. This¸ work included: preparation of a pump test

work plan (which _ approved by beth the U.S. Envlronmcntal Protection Agency,

Region IV, and the Tennessee Department of Environment and Coaservatlon);

performance of an aquifer pump test; a report on the results of the aquifer pump test;

this report; _md _n Environmental Assessment (EA) to investigate _d document

possible effects on the environment resulting from this removal action. The next phase

of this project will be the design of the preferred alternative folinwed by the

construction of the preferred alternative. The pu_osc of this removal action is to _,eat

5L016 _IgECI-EI_"I_LDR_I/AuKaa 19, I_@1 1 3
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ground water contaminants in the fluvial aquifer and prevent further migration of

contaminants w greatly reduce the threat of possible human exposure.

This d_cument wJI! be rcleas_ for public comment in ac.cordaace with CEXCLA and

• e National Environmental Policy Act (Nbt,A). A responsiveness summary/response

to comments will be prepared folIowing the public COmment period. Comments from

the pt_blic mad the regulato_ community will be either incorporated into the decun_ents

or a va_Jd reach why the comment cannot be ineorporat_ will be provided. The _rm

"Interim Remedial Measure" fIRM) is used in this report _ a descriptor of the preferred

almrnative. The equivalent CERCLA terminology for _IRM _ is _removal action."

Reviewer_ of this re[on slaould be aware that the preferred alternative will be

implemenaxl under CERCLA and NCP provisions that permit the fae_ty (DDRC) to

perform a removal action. DDRC intends to remain as the lead agency in implementing

tlfi_ preferred alternative and will cooperate with other Federal, State, and Iocal agencies

to accomplish this task.

SL0t6,11_I-E_l_DRFI/Au_,u_ 19, 1993 ]_.
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2.0 SCOPE OF SERVICES

This Engineering Report is the result of conceptual design activities to develop an

Interim Remedial Measure for ground water contamination at DDRC. The services

performed during this activity are described as follows:

1) Develop Work Plan - A Work Plan wa.s developed for installation of one

pump test well and three nearby observation wells into the Fluvial

Aquifer beneath the northwest corner of Dunn Field. Existing nearby

wells were also available to serve as observation wells.

2) Install Pump Test Well and Observation Wells - Well5 were drilled to a

depth of approximately 80 feet below the land surface. Chemical

_mples af soil ctlttings were collected and ana2yzed for organic and

inorganic constituents, and these results were used to develop data for the

Interim Remedial Measure.

3) Perform Pump Test - A step drawdown test and a 42-hour pump test was

conducted to determine aquifer properties. A sustained flow rate of 24

gallons per minute (gpm) created a drawdown of 4.1 feet at the end of

the test. Three chemical Samples of the pump test water contained

VOCs. Water was treated using activated ¢aIhon units and contained for

furL_er testing prior to release. Three samples of this water exhibited no

significant contamination.

4)

5)

Pump Test Data Analysis - Pump test data was examined using the Theis

Method, Cooper and Jacob Method, _md Net_man's Method modified by

Boulton. The estimated yield of this well was 75 gpm and would have a

radius of influence of 420 feet. These findings were presented in a Pump

Test Technical Memorandum (1992 ES).

Determine Ground Water Cleanup Levels - Contaminated ground water

shall be _eated to cleanup levels satisfying federal, state and local

requirements. Cleanup levels are presented in this report to satisfy these

requirements.

_1_16 71_'_ _Rr_rlt/t_fl_,k^. _, i0_1 7_1
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Ev-aluateTreated GrOund water Disposal Options - Options to dispose of

contaminated ground water includedischargeto a publlc_lly-owned

treatmentworks (POTW), dischargetosurfacedrainage, reinjecfionback

intothe FluvialAquifer,and truckingoff-sitefor disposal. These options

arc cval_ted in thisreport.

Determine Air Emissions Requilcments - The presence of VOCs in the

contaminated ground water will create emissions to the atmosphere

following extraction. This mix)it examines cmisslon standards for the

IRM, and describes actions to meet regulatox'_ requirements.

Evaluate Hydrologic Impacts - The hydrologic impacts of candidate

extraction systems are described in this repan. Recommendations arc

presented for extraction well locations. The impacts of re injection are

also evaluated.

9) Determine Pennlt Requirements - Permit requirements for the

constnindon and operation of the IRM have been def'mnd through

contacts with regulatory agencies. DDRC will comply with substantive

ARAR's identifind by Federal, State, and local agencies. Section 121(e)

of CERCLA exempts any response action conducted on slte from having

to obtain a Federal, State, local permit. Under the Clean Water Act,

operation of the preferred alternative would be considered to be a direct

discharge. By EPA definition, direct discharge of wastewater is

considered to bc on-site if the receiving water body is in the area of

contamination or is in very close proximity to the site and is necessary for

implementation of the response action (even if the water bnd y flows off.

site).

10) Recommend Treatment Alternative - The best IP..M alternative shall be

re,commended based upon economics, technical feasibility, regulatory

requiremcnLs, and environmental impacts.

11) Develop Cost Estimate for Alternatives - Cost estimates for the IRM

aJternadves arc developed and presented in this report.

SLOt 6._P_L_ ER/_R DRFVA_ g,ma 18. 19;3 2 2
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3.0 SIIE CHARACTERIZATION

3.1 SRe Loc_tlon and History

DDRC is situated on 642 acres of federal land in the city of Memphis, Shelby County,

Tennessee. Figure 3.1 shows the location and layout of DDRC. DDRC consists of two

sections: the main installation, which is intensely developed, and Dunn Field, an open

storage _a'ea about 64 acres in size located north of the main installation. The

installation lies in the south central section of Memphis, 4 miles southeast of the central

business district and 1 mile north of the Memphis International Airport. DDRC is in a

mixed residential, commercial, and industrial a_ea.

Defense Depot Memphis began operations in 1942 with the mission to inventory 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). The Depot became known as Defense Distribution Region Central

(DDRC) in 1991 to reflect a further expanded mission over this and several other DLA

facilities throughout the central United States.

DDRC wa.mhouses _nd distributes an extensive inventory of supplies to U.S. military

services and federal agencies. These supplies span a broad range of commodities

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

and industrial chemicaJs.

Until 1970, h_tTurdollS and nonhaTmdous 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 ofth this manner included: oil and grease, paint and paint

thinner, methyl bromide, pesticides, herbicides, and food supplies. Other wastes
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included minute quantifies of mustard and lewisite gases contained in nine training

canisters. Mosl of the documented hazardous materials which were disposed during this

poried were buried in the northwest portion of Dunn Field.

3.2 Topography and Geology

'l_e topography of Dunn Field can be characterized as a leval to gently rolling open

area. Figure 3.2 shows the ground surface contours around Duan Field recorded in feet

above Mean Sea Level. Dunn Field is unpaved; about half of the area is grass covered

and the other half is gravel parking or material storage. An arc-shaped ridge separates

the northeast quadrant from the remaieder of Dunn Ficld. From the ridge and the

norlheast corner of Dunn Field, the terrain gently slopes tOward a naturally occurring

drainage ditch which conveys runoff northward off the installation. The northwest

quadrant of Dunn Field, formerly used for burial of hazardous and non-hazardous

materials, is a level to gently sloping grassy area. The southwest quadrant is grassed

and gently sloping. The Soulheast quadrant of Dunn Field is level and is used for open

and covered storage of bulk materials. •

The Dunn Field area of DDRC is covered by loess deposits, which are underlain by the

Fluviai Deposit, the Jackson Clay/Uppor Clalbome Group, and the Memphis Sand

(1990 Law). More information about these units is summarized below:

Loess - DireCtly underlying the Dunn Field is loess, a seml cohesive wthd-

blown deposit of silt, silty sand, and silly clay. It is about 20 feet thick in

the Dunn Field vicinity and may occasionally reach 30 feet in thickness.

Thin, discontinuous fine grained sand lenses may occur locally within the
loess,

- Underlying the loess is the fluvial deposit. This unit

consists of a top layer of silty clay, silty sand, or clayey sand; a clean, fine

to medium-gralned mind; a_ld a basal gravelly rand. While the gravelly _and

layer frequently occurs below the fine sand layer, some horlag_ at DDRC

exhibit additional fine sand layers below the gravelly sand
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The upper sand layers are orange COlor indicating an oxidation environment.

The lower layers arc very clean, tan to white sand. The sand layers become

coarser downwards into the gravelly sand. Gravel size rdnges from pea-

sized pebbles to cobbles. The thickness of the fluvial deposit in Dunn Field
ranges from 50 to 70 feet.

• Jackson Clay and Uooer Claiborne Grouo The Jackson Clay and the Upper

Clalborne are laterally persistent and fairly uniform in thickness,

approximately 80 feet, throughout Dunn Field. This unit thins markedly in

the area immediately south of Dunn Field. It is a stiff, gray or orange

plastic, lean to fat ligaltlc clay. It forms a regional confining bed separating

the Fluvial Deposit and the underlying Memphis Sand.

The top of the Ciaiborne Formation slopes toward the northwest and west

beneath most of Dunn Field with a gradient of about one percent; however,

the top surface slopes southwestward beneath the extreme southern portion

of Dunn Field at a rate of about 7 percent.

Memohis Sand = The Memphis Sand of the ClaJborne Group is also called

the 500-foot Sand because its center occurs generally at 500 foot below

ground level. This formation ranges from 5(]0 to 900 feet in thickness. At

Dunn Field, the top of the Memphis Sand is at abot_t 180 feet below ground

level along the west property line and at approximately 140 feet below

ground level along the east property line. The formation is composed of

thin bedded, white to brown or gray, very fine grained to gravelly, partially
argillaceous and micaceous sand.

Underneath the Memphis Sand is the Faour Island confining bed. This
formation ranges from 150 to 300 feet in thickness.

3,3 Surface Water Hydrology

Due to ffs high relative elevation, Dunn Field receives little or no stormwater runof,f

from adjacent areas outside DDRC. The exposed, undisturbed surface soils in Dunn

Field are primarily grassed, fine-grained semi-cohesive materials which promote rtinoff

following storm events. Figure 3.3 presents the surface drainage boundaries at Dunn

Field and shows the direction of runoff.

The majority of drainage from Dunn Field proceeds by overland flow to adjacent

properties out_ide DDRC to the north and ",'est. The northeast quadrant drains to th_
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east to either a concrete-lined, open channel or to adjacent properties to the noah. The

conemte-lthed channel conveys stormwater from the adjacent residential neighborhood

east of Hays Road through the northeazt quadrant of Dunn Field. Runoff from the

northwest quadrant of Dunn Field flows overland to the roadside ditch along Kyle

Street. The remainder of the Dunn Field runoff flows overland to the west onto

adjaccm properlies outside DDRC. The natural relief in the central west side of Dunn

Field drains runoff into an unlined ditch which conveys stormwater east. Both the

concrete-lined channel in the northeast quadrant and this unlined ditch direct flow

northward to Cane Creek, a tribtaa_ of Noncannah Creek.

3,4 Ground Water HydroIogy

3.4.1 Regional Hvdroeeolo_y

Water supply systems in the Memphis area depend heavily upon ground water

resources. The uppermost aquifer beneath Dunn Field is the Fluvial Aquifer, which is

not used in the Memphis a_a for drinking water because of variable water quality, high

ha_-dness, and elevated iron concentrations. Furthermore, because the loess deposits

allow infiltration and recharge to the Ftuvial Aquifer, this unit is susceptible to

contamination from the surface.

Beneath the Fluvial Aquifer lies the Memphis Sand Aquifer, which is the shallowest

artesian aquifer in the area. The Memphis Sand Aquifer is heavily used for municipal

water supplles in the Memphis az-ea, providing 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 wei]fie]ds in Shelby County,

Tennessee, extensive]y using the Memphis Sand Aquifer The closest of these

weIlfields to Dunn Fietd is the Alien wallfield, which is about I to 1.5 miles west of

DDRC. A number of monitoring wells have been installed to characterize the FluviM

and Mcmphis Sand Aquifers in and around Dunn Field, Figure 3._..
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The Fort Pillow Sand Aquifer lies beneath the Memphis Sand and is not significant in

this study because of its depth and be.cau_ its hydraulic head is higher than the

Memphis Sand stratum.

3.4.2 Site Hvdroeeotogy

• Loess - The loess is not typically a water bearing zone, There is no

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

deposits permit recharge into underlying fluvial deposit during rainfall
events.

Seasonal perched ground water may occur within the loess. Monitoring well

MW-2 is 30 feet deep and screened within the loess. It exhibits water al the

bottom fogowlng rainfall events hut dries out afterward. Water levels in

adjacent wells completed in Ihe Fluvial Aquifer are approximately 60 feet

below ground level. The perched water table in northern Dunn Field is a

clay-sih layer encthsed within the loess. The exlent of this perched zone is
no[ known.

Fluvial Depo_R - The fluvial deposit forms the water table aquifer in the

Dunn Field vicinity. In this area, the Fluvial Aquifer is about 15 to 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 Pdver to the west and possibly by leakage into the underlying

Memphis Sand through the Jackson/Upper Clalborne confining bed.

Based on data collected during the KIIFS (Law, I990), the Fluvial Aquifer

beneath Dunn Field is moving generally toward the west (Figure 3.5).

Based on data collected during the pump test, the cedeulated ground water

flow velocity in the Fluvial Aquifer is 0.006 feet ,_r minute. This is based
on an average hydraulic eoeducdvity of 6.91 x 10 feet p_r minute and an
assumed porosity of 0.20.

• Jackson Clax;IUocer Claibome Formation - The Jackson Clay/Upper

ClaJbome unit is a regional confining bed which separates the Fluvial

Aquifer from the Memphis Sand Aquifer. Through erosion, this unit is

thinned at DDRC immediately south of Dunn Field. It is documented (1989

Smith _nd Ishak/Muhamad) that some areas of the Memphis Sand _e

directly overlain by the fluvla] deposit. No interconneetions have been

found between the Memphis Sand and the Fluvial Aquifer in the DDRC
vicinity.
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December 1989 measurements of MW-32 (Fluvial Aquifer) and MW-37

(lvfemphis Sand Aquifer) indicated that the water elevation of the Fluvial

Aquifer was at 226 feet above Mean Sea Level (MSL), compared to the

water level in the Memphis Sand of 143 feet MSL. The hydraulic head
difference is about 83 feel.

- The top of Memphis Sand is approximately 125 to 150 feet

above MSL in the vicinity of DDRC. The base of this unit is about -750

feet MSL. Thus, the aquifer is about 900 feet thick and is under confined

conditions. Recharge to the aquifer occurs from rainfall infiltration on the

outcrop located to the east of the site and possibly from leakage from the

overlying Fluvial Aquifer. The Memphis Light, Gas and Water Division

0VlLGW) operates eight well fields which extract water from the Memphis

Sand for municipal supply. The Allen wellfield, located 1 to 2 miles to the

west of DDRC, is one of these fields. Water levels in the two Memphis

S_nd wells installed during the RIIFS (1990 Law) suggest a gradient toward
the west.

3.5 Summary of Previous lnvestigatimts

A variety of environmental and industrial hygiene studies have been conducted at

DDRC over the past two decades, as described in Section 4.0 of Volume 1 of the PdlFS

Work Plan (1989 Law). An installation assessment of hazaa'dous materials practices was

prepared to assess potential so_rces ef contamination (1981 USATHAMA). The burial

sites at Dunn Field were identified (see Figure 8.6) and categorized as having the

greatest potential for off site migratiom As a result of this study, a geohydrothgi¢

evaluation was conducted (1982 AEHA). Seven wells were installed in the northwest

quadrant of Du/ln Field to determine gtourtd water quality and ground water elevallons.

Ground water from six of the walls were sampled and aiaalyzed for inorganic

compounds including /2uoride, chloride, phenol and metals. The results did not retJecl

any serlous ground water contamination from the disposal operations in Dunn Field.

No samples were analyzed for volatile organic compounds.
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A RCRA Facility Assessment (RFA) was performed in 1989 which identified Solid

Waste Management Units, SWMU, and Areas of Concern, AOC (1990 A.T. Kc,_'aey).

The purpo_ of the RFA was to _$scsg the release potential of haT_rcjol]$ consdtuenL_

from these units. Fur'the_r investigatory sampling and _alysis were recommended for

the SWMUs identified in Dunn Field.

TO mtisfy CERCLA requirements, the decision was made to ca_y oul a Remedial

lnvestigaEon/Feasibility Study (RI/FS) at DDRC. Law Environmental, Inc. was

retained and developed RI/FS work plans (1989 Law). The KI/FS field investigations

were completed in 1990 (1990 Law).

During the R1 study, vohtile organic compounds (VOCs) and metals were found in

ground water beneath Dunn Fthld at levels excel:ling the federal primary drinking water

standards. Ground water samples were analyzed for the 129 prlorily pollutants

excluding asbestos and ¢yanlde.

Y_latile Ov_anlc Cornpaunc]_ - Eleven volatile organic compounds were

detected in the Fluvial Aquifer. The plumes of teUachloroethene; l,l,2,2-

thtraehlorot hane; and I _1-dichloroethene were ilIustrated in Figure 4-4 of the

RI, page 3-14 of thls chapter. Due Io ground water flow and past hazardous

waste disposal site focadons, the plumes appear aligned with the north and

west property llnes. Well MW-30 is the northern boundary and MW-33 is

the southern boundary of the pEumes. The western boundary of these
plumes has not been delineated.

A tdchoroelhene CTCE) plume was four*d at the highest eoneentraEons of all

the VOCs detected at Dunn Field. TCE was about 2 ug/L at MW-15 and

1,500 ug/L at MW-12 during the Phase I ILl (April 1989). TCE was about

the same concentration at MW-15 during Phase I1 RI (January 1990) but had

increased to 5,100 ug/L in MW-I2,

,_ - Figure 4-5 of the RI, shown on page 3-I5 of this chapter, presents

the concentredon eoalour maps for chromium and IP_ld. These plumes Cover

a wider area than the organic plumes, possibly because the re]cases of metals

occurred first. However, metals were idso found in the background well

C/vI_V-16) du,Sng the RI/FS. This well is located in the northeast corner of

the main inshal]atfon, and has water levels tha_ are upgradienl of the entire
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installation. This well exhibited chromium at 50 to 55 ug/L, lead at g0

ug/L, and nickel at 29 to 40 ug/L during the RI]FS (1990 Law). The lead

and chromium both exceed the federal MCLs_ and the nickel exceeds the

State of Tennessee criterion. Lead exceeds the U.S. EPA action level of 15

ug/L. The presence of these metals in the background well indicates they

may originate from more than one source in the DDRC vicinily.

Memphis Sand Aouifer - Two wells from the RI study are installed in the

Memphis Sand. MW-36 is located at the southeast comer of Dunn Field

and can be considered as an upgrediem well. MW-37 is located west of

Dunn Field (Figure 3.4) and is a downgradient well. These wells exhibited

only low levels of metals. Acetone was detected in the water sample from

MW-37 at a concentration of 3,500 ug]L,

Three welts (126, 127, and 128) of the Allen Well Field were closed due to

vocs contamination. The Memphis Light, Gas and Water Division is

investigating the cause of the contamination but the source has not been

identified. Other Allen Wetl Field wells located between these three wells

and DDRC do not exhibit VOC contamination.

The RI/FS concluded that the plume of contaminated ground water had migrated in a

generally west and northwest direction. The source was believed to be from the wasle

material burial trenches in the northwest quadrant of Dunn Field. The western extent of

the plume was not defined. Additional.investigations were recommended to more fully

delineate the pthme and to better characterize the Fluvial Aquifer so that an effective

remedial measure could be designed. In 1992, DDRC was placed on the National

Priorities List (NPL) (57 FR 47180, October 14, 1992).

Engineering-Science, Inc. (ES) was retained in 1991 to perform a pumping test of the

Fluvial Aquifer, conduct a follow-on RIFFS to fill data gaps left by the previous RI;FS,

and recommend and design an Interim Remedial Measure fIRM) system for Dunn Field.

The pumping test was conducted in September 1992. A pumping test well and three

piezometers were installed in the northwest comer of Dunn Field. The Fluvial Aquifer

was found Io be relatively isotropic. The data generated from this test was used to
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. estimate the following parameters (1992 ES):

transmissivity

hydraulic conductivity

specific yield

spacific capacity

well efficiency

well yield

radius of influence

1.385 fl2/min

6.91 x 10 -2 ft/mln

0.19

5.84 gpm/ft

83%

75 gpm

420 ft

Ground water extracted during the pumping test was sampled at beginning, midpoint,

and end of the 42-hour long, constant-dlscharge test. The extracted ground water was

filtered to remove particulates, treated with activated Carbon tO remove VOCs and then

stored. Samples were collectex[ from the treated water. All water samples were

analyzed for volatile organic compounds, semivoladle organic compounds (including

ehloroacetophenone), pesticides, PCBs, selected metals, agent musLa_d, and

thiodiglyeol. Ft_rther discussion of these result_ is presented in Section 4.3 of this

report.
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4.0 PP_ELIMINARY RISK ASSESSMENT

Ground water contaminants beneath Dunn Field crealc a potential threat to human hcahh

and the environment in the ab_nce of a remedial measure. Th_ risk assessment _t ]Dunn

Field incorporates data identifying the extent, nature, and potential transpor_ of

contaminant_ with potential ground wa_r exposure pathways and receptors in order to

characterize polentlal human o_" environmental risks associated with the site. This risk

asscssmcul is intended to address only ground water pathways in the Dunn Field area of

DDRC. A ba_clin_ risk assessment for Ihe entire facility was included in the RI/FS

(1990 Law} which evaluated risks associated with soil, _r and water.

4.1 Identification of Receptors

The potentiaL] human receptors for the facility include lhe residents of Memphis, and the

employees and neighbors of DDRC.

The clty of Memphis is approximately 300 square miles in size and had a 1990

pepulation of 610,337 people. Althoagh the cily is experiencing a 5,3 percent negative

_Lqtlk_l population growth, it still remaJrl$ lhe l_rgcst cily in TcIlnesscc, The three

largest indus_ies in the Memphis Metropolltan Statistical Are_ _-c as follows: l) the

wholesale a_d retail industry, which employs approximately 125,50_ persons; 2) the

service industry, which employs _pproximately 120,200; aad 3) the government, which

includes federal, state and city, which employs approximately 75,700 people. The

average per capita and household income in Memphis is estimated to be $12,593 and

$33,432 rcspcctwely.

There are clgh_ permanent rcsidgnccs locatcd within DDRC boundaries. These

residences are located in Ihe southcastcm quadrant of the facility. The _verage number

of residents living at DDRC at any one time is about Iwenty-five people
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4.2 Identification of Exposure Pathways

An exposure pathway is a route for contm_inathd material to reach a receptor. This

pathway must have a source of conlamlnatlon, a transport medium and an exposure

point. The exposure pathway for the potentially contaminated ground water at Dunn

Field is 'discussed below.

The primary source of ground water contamination in Dunn Field is believed to be from

waste materials buried in unlined trenches. The transporting mechanism is rain water

infiltrating through these buried wastes into the underlying soils. Some contaminants

such as volatile organic compounds (VOC_) and metals, ale leached from the wastes,

transported downward through the _oil, and introduced into the upper-most aquifer

beneath Dunn Field. This aquifer, known as the Fluvial Aquifer, is separated from the

Memphis Sand Aquifer by a clay layer. There is potential for the Fluvial Aquifer to

recharge into the Memphis Sand Aquifer, which serves as the public water supply in the

Memphis metropolitan area. The potential exposure points and routes of exposure for

ground water constituents include the following:

1. Ingestion of ground water (Memphis Sand aquifer only)

2. Skin contact with potentially contaminated potable water during bathing and

3. Inhalation of vapors from voIatile organic compounds present in potable

water, which are emitted during househoEd use.

Figure 4.1 presen:s this potential ground water exposure pathway for the contaminants

in Dunn Field.
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Constituents of concern were identified in Dunn Field monitoring wells screened in the

Fluvial Aquifer. These constituents include the following compounds or elements:

Volatile Orvanie Comoound_

1,1 diehloroethene
1,2 dlchloroethene (total)
1,1,2,2 tetrachloroethane
tetraehloroethene
triehloroethene
carbon tetrachloride

a/_scnic
barium

chromium
lead

nickel

Constituents of concern in the Fluvial Aquifer have not been detected in Memphis Sand

ground water samples (MW-36 and 37). However these constituents were presenl in

some soil borings 0990 Law). One VOC, acetone, was found in MW-37 dunng the

second phase of the 1990 RI/FS, hut this observation has not been confirmed by a

second sample. Aeelone is a common laboratory contaminant, which is the potential

source of the 1990 observation. Acetone was not found in any consistent pattern in the

overlying Fluvial aquifer during the RI/FS, which strongly suggests that Dunn Field

was not the source of acetone in MW-37. Nonetheless, leakage of VOCs and me_s

through the confining unit into the Memphis Sand Aquifer can potentially occur in areas

not yet identified.

4,3 Comparison of Concentrations to Standards

The U.S. EPA has established Maximum Contaminant Levels (MCLs) _md Maximum

Contaminant Level Goals (MCLGs) for a number of chemicz2s. The State of Tennessee

has adopted guidelines which are equivalent to the federal guidelines (Appendix A). By

definition, the MCLGs aa-e nonenforceable goals whith the MCLs are enforceable

standards which must be set as close to the MCLGs as feasible. The MCLs combthe

health effects information on specific constituents with other inputs on exposure,

methods for chemical analysis, methods of treatment, economlcs, etc. The total huma_
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exposure to specific contaminants is considered in developing the MCL, which attempts

to tel lifetime limits at the lowest practical level to minimize the amount of toxlclty

contributed by drinking water. A dally intake of two liters of water i_ assumed in

devdoping these regulations (Dec. 1989 u_S. EPA).

The constituents of concern found in the ]Fluvial Aquifer beneath Dunn Field occur at

conccntratlons above the MCLS or MCLGs (Table 4.1). The comparison was made for

data collected during Phase 1 of the RI (1989), Phase II of the RI (1990) and the Pump

Test conducted in Dunn Field in 1992. Table 4.1 summarizes this data for both VOCs

a_d morals. Highlights of thls data are discussed below.

Trlchforc_thene was detected above the MCL of 5 micrograms per liter (ug/L) in

samples collected from 1989, 1990 and 1992. Tnehloroethene was found as high as

5,1(30 ug/L during the RI at IVD.V-12 (1,020 times the MCL). In 1992, the samples

collected from the PTW exhibited as much as 360 ug/L of trichloethene (72 tlmes the

MCL).

The MCL for tetrachloroethene is 5 t_glL, Tetrachloroethene was detected as high as

240 ug/L in MW-10 in 1990 (48 times the MCL), In 1992, the pump test well

exhibited as much as 100 ug/L (20 times the MCL).

The VOC 1,l-dichloroethene, which has an MCL of 7 ug/L, was detected in MW 10 at

160 ug/L in 1990 (23 times the MCL). In 1992, the PTW exhibited as much as 50

ug/L of 1, l-diehloroethene (7.1 times the MCL).

The highest levels of metals detected at Dunn Field are summarized in Table 4.1. The

action level for lead is 15 uglL. In 1989, water samples from MW-10 exhibited lead at

653 ug/L, while in 1990 lead was at 1,000 ug/L in this well (67 times the action level).

In 1992, the level of lead in the pur_p test well (located about 100 feet away from MW-

10) was 1.6 ug/L Niekal shows a similar pattern, being present in both Ivl_V 7 and

_L016 23/$E/74. EII/F_BRFUI L,n_ 24, 1993 4-5
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MW-1O above the MCL in 198911990, but not found in the 1992 pump test. The three

ground water samples from the 1992 pump test all exhibited arsenic, barium,

chromium, lead and nickel below the MCLs, and suggest a lack of metals contamination

over the 42 hour duration of pumping, partiealarly since water was drawn into the well

from the surrounding aquifer. The discrepancy in metals contamination from 1990 to

1992 strongly suggests that another round of sampling is needed, in which all

monitoring wells in the Dunn Field vicinity _nd the pump test well are tested. Once this

is done, a decision cem be made concerning the treatment of metals in the proposed

IRM.

4.4 Frequency of Detection of Chemicals of Concern

During the RI study in 1989 and 1990, ground water _amples were collected from 17

monitoring wells in Dunn Field• Volatile organic compounds (VOCs) _md metals were

detected in the ground water at levels exceeding the MCLs and the SLate of Tennessee

guidelines. During the pumping test conducted in 1992, three ground water samples

were collected from the pump test well location During the pump test, the same VOCs

were detected at levels exceeding the federal MCLs. However, metals were not found

above MCLs, raising the question about their significance in the ground water beneath

Dunn Fiald.

The frequency that VOCs and metals exceeded the MCLs was compiled to illustrate the

spatial extent and porslstence of these constituents (Table 4.2). This analysis considered

ground water samples analyzed during the KI/FS Phase I (March and April 1989) and

Phase II (/mlua_y 1990) and the pumping test (September 1992). Table 4.2 lists the

VOCs and metals that were detected and their corresponding MCLs. The range of

detection for each constituent identifies the lowest _nd hlghest coneentrauon detected

during analysis. In all cases the ranges span from below the detection limits to above

the MCLs. The dete_ction limits all fell below ]MCL concentrations. During the pd
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(1990 Law), 17 sites were tested and one site was tested during the pumping test (1992)

for a total of 18 sites. The number of ground water sampling sites with contaminant

detections above the MCLs is compared to the toted number of ground water sampling

sites in the study. A total of 35 analyses have been performed on these 18 sites between

1989 and 1992. The number of samples with c_ntaminant levels above the MCLs is

compared to the total number of samples analyzed.

The most frequently detected volatile organic compound found above the MCL was

trichloroethene fMCL is 5 ug/L). Tdchloreethene was identified in 14 out of 18 sites.

The detection limits ranged from less than the detection limit to 5,100 uglL. Levels of

triehlorcethene above the MCLs were detected in 22 samples out of a total of 35

samples.

Thtraehloroethene 0VICL 5 ug/L) was detected above the MCLs in 12 sites out of 18.

Concentrations in the _mptes ranged from less than the detectton limits to 240 uglL.
/

Levels of tetrachloroethene above the MCLs wer/e detected in 19 out of 35 samples.

Chromium arid lead were the two metals showing the highest frequency of detection,

being present at 15 of the 18 sites sampled in Dunn Field. Chromium was found in 24

samples and lead was found in 25 samples out of 35 collected.

4.5 Risk Evaluation and Summary

An assessment of Dunn Field reveals a l_ge number of constltuents present in the

grOund water. The most frequently detected VOCs above the MCLs were

triehloroethene and tetrachloroethene. Chromium and lead were the metals most

frequently detected above the MCLs in 1989 _d 1990, but were below MCLa in 1992.

Another round of chemical sampling and ana/ysis is needed to determine if metals

should be included among the constituents of eoncy-rn for Dunn Field ground water.
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A potential public health risk is associated with the Fluvial Aquifer. "l_is aquifer

contains VOCs which could negatively impact the Memphis Sand Aquifer, the potable

drinldng source for 610,000 people. /Zurther investlgation is needed to establish the

extent of ground water contamthztion at and near Dunn Field. Nevertheless, leakage

through the confining unit into the Memphis Sand Aqtfifer can potentially c_cur in areas

not yet identified.

/
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$.0 REM_.r) IAL 1_F-gPONSE OBJECI rYES AND CRIIE;RIA

The remedial response objectives at Dunn Field have been established, based on the

nature and extent of the cont,_Lralnation, the receptors that _re potentially threatened,

and the potentiui for human and _nvironrnental e_postzre.s. The following is a list of

response objectives for ground water at Dunn Fluid:

I. prevent exposure to currently contaminated ground water CFluvial Aquifer).

2. Protuc_ the ]ower aquifer (Memphis Sand) from contamination,

3. Reduce contarnin_,_t migration from beneath Dunn ]FicId to off-slle areas,

4. Satisfy the on-going requirements of the DDRC's RCRA Permit.

Response objectives _c formulated based on the goal of the Supoffund progzam to

protect public health and the environment by uither (1) re_tor_ng potentially usable

contaminated ground water to levels that are safe for present and potential users m3d/or

environmental receptors, or (2) prcven_ng exposure to ground water coz)_ninated

shove health-ba._ed levels. The preference of the Supcrfunc[ program is to restore and

protect usabin ground water. The fellowing s_ctions diseus_ the objectives and cnterin

for an interim remedial measure at Dunn Field.

5.1 Applicable or RelevaDt and Appropriate Requiremen_

Secdon 121 (d) of CERCLA requires the selection of a remedial acti.on that is

protective of human health and the environment. The U.S. Envh-onmental Protection

Agency's (USEPA) approach to dcterruiuing protectiveness invo]v_ a Iwo tier_

approach: 1) protectiveness based on AppUcablc or Rcinvant and Appropriatu

Requirements (A.RARs) and 2) protectiveness using risk calcuintions that develop

cvnccntz_tion llmitu based on the carcinogenic or non-_ruinogcuic _ffects of specific

chemJc.zJs under given exposure conditions.

An ARAR repl'esents a rthuim_m Stun_,fti or _1 actiozt inv¢l/cthm3up value that a

remedy must attain. When ARARs do not e×ist or arc que.sdonabtu, ri_k ba.sed

$ I_16 ZIlSECS-_tSE:2_D RF_A_t_ m 19. ]99_ _
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calculations should bc developed in accordance with the USEPA guidance document

Risk _sessme_ Guidance/or Super_. Vol_'ae I: Human Heahh Evaluotion Manual,

December 1989, F.PA 54CII 891002. The caleulatcd value(s) will then represent ¸ the

action level for the contaminant(s) of concern.

5.1.1 Tyoes of ARARs

The USEPA has grouped ARARs into Chemical-Specific, Action-Specific, and

Location Specific classifications. These three classifications are defined below:

• Chemical-Specific ARARs are usually health or risk-based numerical values or

methodologies which, when applied to site-specific conditions, result in the

establishment of numerical values. These values establish the acceptable

amount or concentration of a ¢]lemical that may be found in, or discharged to,

the ambient environment.

• Action-Specific ARARs ale Usually technology or activity based requirements or

limitations on actions taken with respect to b_7_doua wastes.

• Location Specific ARARs are restrictions placed on the concentration of

hazardous substances or the performance of activities solely because they occur

in special locations.

The following sections present a preliminary list of the Chemical-Specific, AetSon-

Specific, and Location-Specific ARARs that may apply to Dnnn Field.

Chemical-Specific ARARs/Ground Water Media

For cleaning up ground water that may be used for drinking, 40 CFR Section 300.430

of the National Oil and Hazardous Substances PolJution Contingency Plan (NCP) states

that maximum contaminant level goals (MCLGs), established under the Safe Drinking

Water Act, that are set at concentrations above zero shall be attained if relevant and

appropriate to the circumstances of the release. Where the MCLGs for a contaminmat

has been set at a concentration of zero, the Maximum Contaminant Levels (MCL)

promulgated for that conhamin_nl under the Safe Drinking Water Act shall be attained.

MCLGs and MCLs are relevant and appropdale as cleanup levels for ground water that



38 44

is a current or port.hEal source of drifting water. Ira MCLG or MCL value has not

bccn dcveJopcd for the conm_in_l_t(s) of conceca, then the ground water st._mda_ls

promulgal_l under )he R_sourc¢ Conservation and Recovery Act (RCRA) 40 CFR

264.94 shall be attained if relevant m_d appropriat_ to the clrcumstanc, e_ of the release.

The only exception to the approach described above is that the cl_mup value for lead in

ground water used for dnnldng is not its MCL. In an USEPA memorandum dated 21

J'unc 1990, from Hcnt 7 Longest, Director of the Oftlcc of Enforcement and Remedial

Response (OERR) to Patrick Tobln, Director of W_te Management Division Region

IV, Mr. Longest recommended a fi_aI action level for lead of 15 par_ per billion. The

MCLs and the MCLGs for _h¢ potendal contaminants of concern were presented in

Tables 4.1 and 4.2 in Chapter 4.0.

Actlon-Soccific ARARs/Ground Water Media

The rcmcdiation Of grouild water u_ing pumping at_d treatment t_chniques would

r_quire the discharge of the I_catcd water to surfac_ water_ or to a PubUcly Owned

Treatment Works (P(TTW'J or into the sm'ac formation from which it was withdrawn.

Both on-sit_ and off-site discharges from CERCLA sites to surface waters arc requi_cd

to meet the substantive requirements of the National PoUutant Discharge Elimination

System Program (NPDES). These s_bstantivc rcquixcmcnts iacludc disch_gc

llmi_ml_ons (both technology and water quality basc_l)_ certain monitoring requLremcnts,

and best management p_cUccs. These rcquincmcnts '.,All '0c contained in an NPDES

permit for off sltc discharges. For an on-sit_ dischatg_ from a CERCLA site, these

substantive rcqulrcmcnt_ must be iden_ficd and complied with if the discharge passes

off-sit_. If the preferred alternative involves only an on-site, direct dlschargc, only

substantive NPDES requircmcnL_ would apply TO the action.

Tl_e discl_atg_ of CERCLA wastewatcr to POTWs is considered an off-site activity.

Therefore, CERCLA responses arc required to comply with all applicable (both

_I _ I_._SEC5= i_WI_DRFU^ugu_ 19, i_*_ 5-3
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substantive and adn_dsttatlve) requirements of _¢ nadonid pr_treaunent program,

including the gene_'al and SlX:Cific discharge prohibitions. Further, all local

preITeatment regula_ns must be ¢ompUed with before discharging wastewa_e_ to a

POTW.

The operation and consb'uction of Class IV wells,as defined in the Undergroond

InjectionControl (U_C) Program isprohibited,unlessthe wells are used to re.inject

treatedground water intothe same formation from which itwas withdrawn as partof a

CERCLA cleanup or a RCRA correctlveacdon (40 CFR 144.13(d)). The UIC

program defines Class IV wells as thoseused to injectb_rdous waste or radioRctivc

waste intoor above a formation,Omt withinone_!uarter(I/4)mile of the well,cont_s

an underground drinking water source.

Underground injection wells that me eonstrtlcted off-site are subject to all provisions of

the Safe Drinking Water Act relating to underground injection of fluids _nd must be

permitted by an authorized state agency or EPA and comply with the UIC pernut

requirements. Superfund sites that constnJct tlnderground injection wells on-site are

not required to comply with the administrative reqalrem_ts of the U/C program,

however, they must meet the $;ibstaJltJve req_iremen{_ of this program where the

requirement is determined to be applicable or relevant and appropriate to the CERCLA

remedial action.

Loeadon-Soeeific ARARS/Oround Water Media

The Memphis-Shelby County Groundwater Quality Control Board prohibits the

operation of injection wells which introduce ground water or chemically or thermally

altered water into underground fonnagons. A variance to this ragidation would be

required to allow reinjecben of treated water from the Fluvial Aquifer if this disposal

strategy is selected at Dunn Field.

_I_ 16.231$ _ - E1R/_RD K_3AL,Lm m 19, 1993 5-4
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The VOCs thatare contaminants of ooncem illthe ground water beneath Dunn Field

can react with sunlight and concl_bu[e to the formation of ozone in the lower levels of

the atmosphere. These type of compounds _rc known as ozone precursors. Memphis-

Shelby County is a non-zlLainment _ for ozone, sth_ ozone has been peri_tically

fOUnd above federalguidelinesforambient air. Ozone isl_g,dat,.¢lunder the Clean Air

Act (CAA) in accordance with the National Ambient Air Quality Standards(NAAQS).

EPA iscurrentlyr_viewing an appliemllonto reth_ignaieMemphis-Shelby County as an

attainment area for ozone. Air program rvqui:emenL_ that arc a pan of the Stale

Implementation Plan (SIP) under the CAA are considered pol_ntialARARS. The

Memphis-Shelby County Air Polhidon Control Guidelines are specifiedin Section

1200-3-18-.02 (see Appendix B).

The use ofldr S_ppMg techniques to remove VOCs from ground water will cause the

on-site emission of VOCs into the atmosphere. Under CERCLA and in accordance

with OSWER Directive 9355.74113(Appendix (3),thison-siteemission isrequired to

meet only the substantive requirements of stale and local authorities. Reqgh'emei_L_

rein|edto attainment of NAAQS are ARARS only when the remedial aedYity at a

CERCLA siteis a "major" sou[co of emisaions. A CERCLA sltein Memphis-Shelby

County would not be conside.r_ a "major" source unless its emissions exceeded 1£0

Ions per year of ozone precursors in a non-zttainment area for ozone• If Memphis-

Shelby County were designated an a|tainment _ for ozone, a CERCLA site would

not be considered a major source unless it emitted more than 250 tons per year (August

1989 U.S. EPA).

I_n7_rdous air pOIJUl2dllS a/_ reguhited under the CI_ Air Act in accordance with the

National Emission Stmadards for Hazardous Air Polhimats (NESHAPz). Discussions

with Memphis Shelby County Air Polhition Control have indicated that the State of

Teanessoe Air Pollution Code Section I6-81 Reference 1200-3-11 for the emission of
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Toxic Air Pollutants has been adopted by Memphis-Shelby County. The toxic air

pollut2_ts referenced are potential chemical specific ARAI_ (Appendix A).

The toxic air pollutants that are referenced in the Code are substances that have not

been identified in the ground water at Dunn Field. Therefore, the remedlafion of

ground water by pumping and treatment technology would not generate emissions of

the Toxic Air PollutzmLs regulated under the CAA in accordance with the NESHAPs.

LOC " - " R R /AirMedia

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

Air Code. Ozone, carbon monoxide and lead air pollut&nts for Memphis/Shelby

County has been designated a nonatt2dnment area by EPA Region IV. EPA is currently

reviewing applications (cm'bon monoxide application was submitted in October 1992,

ozone application was submitted in November 1992) to redesignate Memphis-Shelby

County as an attainment area for ozone and carbon monoxide. The initial information

was documented in a letter dated 5 February 1991 sent hy the Regional Administrator,

Greet C. TidweH, EPA Region IV to the Governor of Tennessee, Ned McWherler. A

copy of this letter is presented in Appendix C.

Action-Soecific ARARs/Air Media

There are no current activity-based air requirements or limitations for air stnpper

technology or UWoxidation technology with respect to air constituents. Under the

New Source Performance Standards of the CAA, selected action-specific ARARs have

been determined only for incineration technology, statutory gas turbines and storage of

petroleum liquids (August 1989 U.S. EPA).

Lecation-Soecifle ARARgtNatural Resources

Preliminary discussions with the Tennessee Department of Conservation, Division of

Solid Waste Management, has indicated that the state is not aware of any natural
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rt_ource_ for which they act as a trustee which are potentially threat_nnd or damaged as

a result of past wasm disposal pmctlces in Dunn Field. Furthermore, die RI/F$ (1990

Law) sta_d that no federal natural re.sourcea are located near die site. However, this

will need to be con _rrned with die U.S. Be:partment of the Interior.

5.2 Ground Water Cleanup Goals

Water supply systems in the Memphis area depend heavily on ground water re.sourcea.

The uppermost aquifer beneath Dunn Field is the Finvlal Aquifer. During the RI study

(1990 Law), VOCs and metals were detected in the Fluvial Aquifer beneath Dunn Field

at levels exceeding the federal drinking water standards. The same VOCs were present

in the pump test well (fluvial aquifer) at levels above federal standards (1992 ES).

However, metals ohse.iwed above federal al_ndards in 1990 were found at much Iowe.r

concentrations in the 1992 pump test. $1ne._ different monitoring points were sampl_l

from die flu-vial aquifer during the two periods, another round of sampling is needed to

establish if cl(_mup goals are needed for motels.

Beneath the Fluvial Aquifer lies the Memphis Sand Aquifer, winch is heavily used for

municipal water supplies. 'I_is aquifer providea about _00 milton gallons per day to

Memphis mad the surrounding uelncorpora_d area. Two monitoring welis at DDRC

extend into the Memphis Sand, and with the exception on ac*ten_ (which is not a

constituent of concern), did not exhthit VOC or metals contamination.

In respons_ to chemical and actlon-sI_cific A-RARS in Dunn Field, the technologie_

which couM be used to mitigate ground water must meet the substanlivc requlrem_nte.

Groundwater Cleanup Levels need to Im def_-nnd and groundwater treatment systems

must comply with ah" _mi_inn reqt_iremenLs and the Clean Water Act.

The Groundwater Cleanup Levels (GCLs) define the ¢ol_taminant conc_ntlafiort levels

allowed to remain in the g]ound water. The purpose of the CERCLA Early Interim

$ L016.23 t5 F._ _L:I_]_] K_d Au glm Lg, 1993 5-'7
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Remedial Measure is to reduce the current or potential risk to public health and/or the

environment. Therefore, firm cleanup levels need not be established at the time of the

interim measure in Dunn Field. Tentative cleanup goals should be established. These

eleanup goals will be finalized at a later date through the CERCLA Record Of Decision

processcs.

Tentative Clee.nup Goals can be established to define the contaminant concentration

levels allowed to remain in the ground water. The federal Maximum Contaminant

Levels (MCLs) will be substituted for the Tentative Cleanup Goals (TCGs). The

MCLs will be enforced until the CERCLA ROD process is finaiized _)nd Groundwater

Cleanup Levels (GCL) have been defined A list of the TCGs, MCLs and Tennessee

guidelines for the contaminanls of concern is presented in Table 5.1.

5.3 Air Emission Requirements for Ground Water Treatment

Air emission requirements for ground water treatment systems at Dunn Field must

comply with the administrative requirements of the Clean Air Act (CAA}, action and

chemical specific ARARs, and Memphis/Shelby County Health Depaxtment Air Code

regulations.

At the present time, the status of ozone and carbon monoxide air po]lutanls in

Memphls/Shelby County is under review. EPA Region IV is currently reviewing

documents (sent by the State of Tennessee on October 1992) for redesignation of

Shelby/Memphis County from a nonattaJnment area to an attainment area for carbon

monoxide. In November of 1992, documents were sent to EPA Region IV seeking

redesignation of Sbethy/Memphls County from a nonattainment area to _n attainment

area for ozone. At the present time, Memphis/Shelby County is still designated a

nonattainment azea for lead air pofiut3Jlts.
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Emission requlrements for ground water treatment systems are handled on an individual

basis since emission standards for VOCs have not been defined. The Memphis/Shelby

County Health Department has an administrative requirement for a constmction-

opemtlng permit (Chapter 1200-3-9) before the system goes into operation. Each

constr_ctlon-operating permit is based on the "Best Avallable Control Technology"

(BACT).
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6.0 IDEN 11_ICATION OF TECHNOLOGIES

An interim treatment system controlling con_nifl_l migration in ground water at Dunn

Fidd will have three components: extraction, treatment, end dispo_. Several viabIe

technologies and process options _e capable of accompIishing these functions. These

technologies and process options will be screened to dew,mine which are suitable for

further evaluation as pan of a treatment alternative.

6.1 Ground Water Extraction

The initial phase in selecting a ground water treatment system is to determine whether it

is necessary to bring the water to the surface for tr_tment or if treatment can take place

in-situ. If the ground water is to be brought to the surface, it can be extracted by means

of trenches or wells. For an extraction system to be considered viable, it must be able

to control migration, be a proven technology, be able to be permitted, and must not be

cost prohibitive.

6.1.1 Interceptor Trenches

Trenches, open or buried, may be used for intercepting ground water flow to contemn a

conlamin_t plume. Interceptor trenches are primarily used in situations involving

shallow ground water due to their low operating costs and efficiency at ground water

extraction.

Open trenches require excavation into the aquifer where the ground water flow can be

eollecled. The use of open trenches is limited to very shallow aquifers where an open

ditch would not create an undo _fety or excavation problem. Buried trenches work on

the _ame prineipto by creating a zone of high permeability which intercepts ground

water and diverts its 12ow to a collection point. ExCavation is still required to the

aquifer where a slotted or perforated collection pipe can be buried in h_ghly permeable

backfill. The buried trench then acts as a dram which intercepts and/or contains further

ground water flow away from a site. The effect of a trench extraction system can be

z- 1
.......................
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cahanccd by ins_ling a highly impermeabfe harder on the down grathcnt side of the

trench. 'Fnis would allow capture of only the ground water flow up gradient of the

trench.

The depth to the Fluvial Aquifer at Dunn Field is approximately 60 feet. Trenches of

this depth are extremely difficult and costly to consUnJct in a safe manner. Therefore,

trenche_ win not be consldeced further in selecting alternatives Io control ground water

migration from Dunn Field.

6.1.2 Wells

Another means of ground water extraction is from wells. Ground water cxtraepon from

wells can utilize two syalems: well points or pumping wells.

Well points are typically small in diameter, grouped closely togethcr, and arc re]atlvely

shel[ow. In a well point system, the wells arc connected to a common header pipe and

Suction pump. Since a suctlon or vacuum pump can gene_ally only achieve a ]if[ of fess

than 22 feet, well point Sys[ems are suited for ground water cxt_ctiof_ i[i very $]_aJ[ow

aquifer_ or in stratified soil For the most effective drawdowl_ and ground water

containment, the extraction wells in Dunn Field must penetrate the lop of the Fluvial

Aquifer which is about 60 feet below the surface. Therefore, well poim teChnolOgy is

not feasible for application in Dunn Field.

Pumping well systcms provide greater flexibility than well point_ since the wells can bc

installed at any depth and spacing. Pumping wells are 4 to 12 inches in dlamcter to

accommodate a submcrsihfe pump which lifts ground water to the surface. The pump

selection is a key component of the pumping well to achfeve the desired operating

conditions. |nstal]ation costs arc higl_er due to the larger _[ze and greater depth of

pumping wells. Spacing of the wells is dependent upon the anticipated drawdown and
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distancc-drawdown in the aquifer. Over lapping of capture zones can effcctivcly

intercepta plume which iswider than the capture zone of one well.

Pumping wells can be configured _n a v_dety of ways to assist in controlling

contamlnant migration in an aquifer. The wells can be placcd on the down gradient

peflmetcr of the plume to intercepttoldcxEractconCarnlnantsto prevent thclrmlgration.

The wells can also be placed near the center of the plume to extractallcon_.rnlnated

ground water flowing down gradient from the source and r_vcrsc the flow cf the

contaralnaJltsalr_dy down gr,idicntfrom the well.

There ale addltionalt_hnlques thatcan be used with pumping wells to increase their

effcctlvcncssin prcv_tlrtg ground water m_gration. Slurrywalls can be u_.edto createa

physical barriereitherdown gradient to prevent further migration or up gradient to

prcvelR ground water t_ow beneath the Source of contamination. ReJnjc_tionof treated

gcctlndwater ca.qbe tlscddown gradlcntof the contaminant plum_ to accelerateground

water flow back toward the e×tractionwells. ReinjectJonwells installedup g_dicnt of

the l)lum¢ can assistby _.cccLeratingground water toward the extractionwells. These

techniques can SUl)l)lenzcntthe cffectiveness of pumping wells in controlling

contamination r_igrMion.

For the purposes of thisInteflm Remedial Measure to controlground water rnlgratlon

from Dunn Field, pumping wclls will be retained for furthcr consideration as a

component of an a]tcrnativc. At thistime there is not SOfficiel_tdata avaJlabl_to

determine the lOCation of the down gradlcnt edge of the plume. The_'efore,neither

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

considered. The use of deep wclIs within the plume and rcinje¢_on wells up gradientof

the plume will b_ retained for further consideration as components of alternatives.

physical barrierswi_lnot be considered.furtherslnce the locationof the sources and the

extentof the p_ume isunknowll.
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6.2 Treatment

Contaminants in ground water must be removed or destroyed before the water can be

safely released into the environment, The P.//FS (1990 Law) found elevated Ievai$ of

VOCs and metals in the ground water at Dunn Field. Samples taken during the

pumping test (1992 F..S) contained only VOCs above action levels. Therefore, a system

for treating ground water in the Fluvial Aquifer at Dunn Field must reduce VOCs and

may need to remove metals depending upon another round of confirmatory sampling.

Treatment processes for liquid wastes fall into three broad categories: physicM

treatment, chemical treatment and biological h'eatment. All of these treatment proct:sses

could be utilized iedividua]ly or in c_mbinaticn at Dunn Field to effectively treat

ground water conr.aminated with VOCs. Some of these processes can be carried out in-

aifu without having to extract the ground water.

6.2.1 ln-situ Treatment

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

blo[oglcai technologies to degrade, immobilize or remove the coalaminants. Current

technologies for in-Mtu treatment of ground water contaminants include bioremediatioa,

chemical immobilization, chemical mobilization, chemical detoxificadon, and vapor

extraction. Elements of in-sltu treatment which must be addressed include methods of

delivering treatment reagents to the subsurface and methods for containing the spread of

contaminants and reagents beyond the treatment zone.

ln-Situ Bioremedthtlon - Bioremethation is a process that uses the soil's naturally

occurring microorganisms to decompose toxic or hnTgrdous organic compounds.

Successful ln-altu bioremediation has been performed on contaminated soils and ground

water through stimulation of indigenous organisms by the addition of oxygen and

nutrients.
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Implementation of bioremediation technology is controlled by the specific contaminants

and the hydrogeoingic coadifons. TO evaluate a site's saltability for bioremediafion

would require thorough site characterization, laboratory treatability studies, and a

bench-scale study.

The charaelerization would include an assessment of the organic and inorganic

chemicals present, the disposition of the waste, indigenous microbial activity, toxicity,

and soil and ground water chemistry. Chlorinated solvents such as those present in the

ground water at Dunn Field are not readily biodegradable using in-stiu techniques. The

concentration of metals present in the ground water would not be reduced by

bioremadlation. The limited knowledge of the extent _nd characteristics of the zone of

contamination around Dunn Field further restrict the development of bioremediation as

an interim treatment technology. The hydrogeothgical conditions dictate the method for

delivery of treatment reagents to the subsurface and methods of conUrolling the spread of

Cofltantin_k_l_ a_d r_geflts beyond the treatment zone.

Laboratory treatability studies would be required to confirm the viabilriy of biological

treatment _d to identify the conditions required to stimulate the available biomass.

Next, a bench-sere study, including a complete material balance, would be used to

determine the fate of contaminants and define the process in grealer detail. The

intermediate pr_ucts of mlerobial metabolism may sometimes result in compounds

which are more hazardous than the original contaminant. The time neccs_a-y to

perform these azalyses has adverse effects on the expeditious establishment of an

interim treatment system.

In-Situ Chemical lmmohillzatinn - Immobilization processes are designed to stabilize

or solidify the contaminant thereby reducing the waste's solubility, toxicity, or mobility.

Most stabilization and solidification processes involve the addition of materials to the

waste which, in the case of the ground water at Dunn Field, would require numerous



38 57

injection wells. The resulting immobilized conmmthants would remain in place beneath

Dunn Field. Most stabilization and solidification t_chnologies arc effective on

thorganics and metals but have limited application for organic compounds which ate ol"

primary concern at Dunn Field.

In-aim vitrification, the process of heating the contaminated soil area until it becomes a

moRen solid has shown success at Jmmobigzing organic contaminants. Implementation

of the in-sire vitrification process would vaporize the ground water or would require

numerous wells in draw down the ground water in the aquifer.

The large size of the potentlai area of contamination and the relatively dilute

concentrations of the wastes would result in prohibitive costs if in-situ immobilizatian

technologies were to be used. S_ahilization and sotidifieation would he more effective

options for treating relatively small, defined "hot spots" of contaminated soil

Therefore, stabilization and solidification will not be considered further as treatment

technologies for the contaminated ground waler at Dunn Field•

In-Situ Chemical Mobilizalion - Chemical mobilization, or "soil flushing", is the

process of applying a liquid agent to the contaminated soil which renders specific

contaminants soluble. The mobilized aqueous contaminants can then be removed from

• the g_ound for treatment. This technology has been effective at removing organic,

inorganic, and metal contaminams. Most applications of chemical mobilization require

that the contaminated soil be excavated. Since excavation is not desirable at Dunn Field

in-sizu chemical mobilization wiH not be considered further as a treatment technology.

Use of chemical mobilization may have merit at Dunn Field if combined with a pump

and treat alternative Io make the eontaminm_ts more soluble for transport to the surface

for treatment.
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In-Situ Detoxification - Dctoxificafion technologies utilize the chemical reactions of

hydrolysis, oxidation/reduction, _nd neutralization to trm3sform contamin_nt_ to a less

toxic state. _ shu detoxification would require the addition of reagents to inldate the

dcslrcd chemical reaction. Ccrt_n metals arc the only compounds which detoxification

would be an effective treatment technology. Due to the variety of contaminants,

particularly organic compounds, present in the ground water at Dunn Field, this

technology will not be considered further.

[n-Situ Vapor Extraction - Vapor extraction is a proven ir_-sitt_ process for removing

volatile and semi-vo[at]l(_ organic c(_mpound_ from the m3_turaLc.d zone of soil.

Vacuum pumps or blowers are used to induce an air flow through the soil, The volati]e

orgmnic compounds arc desorbcd from the ground water and soil into the air stream. A

trench or network Of extraction wells is constnJCle._ to collect the air for trcatn3ent on

the surface before re]e_e i_to the atmosphere.

Vapor e×tracfion is _n effective means to rernediate a sile o_c¢ the source of

contaminalion has been removed a_3d the extent of the contaminant p]t_me has been

defined. Neither condition has been accomplished at Dunn Field. The primary media

which vapor extraction affects is soil, The ground w_.ter is approxirnalely 60 feet be]ow

the surface at Dunn Field. Soil vapor extraction wo_ld have limited effect at

remediatlng the ground water al this depth, For these reasons, in-situ vapor extraction

will not be considered a_ a ground water treatment lechnology at Dunn Field.

6.1.2 Activated Carbon Adsorotion for VOCs Removal

Activated carbon adsorption is a chemical process of collecting soluble _ubst._nces onto

the $u_ace of act[vat¢(J carb(}tl. Trcalment of water conIaJning VOC$ c_3 be

accomplished by passing the water through a single or series of actlvatcd carbon packed

bed reactors, As lhe water comes in contact with the acL[wtcd carbon, VOCs are

attracted to the surface of the carbon partlc]e_.

$L016 231$EC6 FgJERDRI:UI_,r< 24, 1993 6-'7
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A typthal carbon system uses granular acLivated c_rbon in a S_/_es of downflow reactor

v_ssels. The size Of the re.acto_ and flow rate through the r_actors mus_ be designed Io

achieving sufficient contact time for the VOCs Io adsorb to the c._bon. In addition to

contecl time, the effectiveness of ealbon adsorption th._'pends on _e avmlabfo surface

_rca of carbon and the strength of the mo]_ular atWaetion between the _3_on and

VOCs. AS the carbon continues to adsorb VOCs, the strength of the attraction Io the

carbon granules decreases. Periodic mon_torlng will indicate when the adsorptive

capacity has lost its effectiveness and the earbol_ is categorized a_ spent.

To optimize perform_rlee of activated carbon water trealment, the suspended so]id_

concentration in the water must he low'. Suspended solids, which might otherwise get

c_ugh[ in the carbon bed, should be removed prior to contact with the activated carbon.

Suspended solids can usu_Jly be removed by physical means such as sedimentation or

filtration. Ground water tested followthg 42 hours of extraction from the pump test well

in Dunn Field in September 1992 contained a suspended solids concentration of I mg/L

(1992 E.S).

Economical application of carbon treatmenI depends on an efHc[ent means of

regenerating the carbon after its adsorptive capacity has been reached. Venders of

carbon treatment uaits offer regenerm]on services. Carbon c_n be regenemtad on site

using an incinerator to oxidize _e organic matter to remove it from the carbon surface.

In addition to the operating costs of on site incineration, air emission permits would aiso

be required. Each regeneration destroys about 5 to 10 percent of the carbon, and

regenera(ad carbon has less adsorptive capacity than virgin carbon. Spent carbon which

is not regenerated would require disposal as a hazardous waste.

For the long duration and large quantity of ground water Io be treated during this

Interim Remedial Measure, regeneraben will be necessm2¢. Using activated carbon as
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the prima_ means of ground water ta'e.atm_nt demand the expensive _tlon and

malnmnance of a carbon adsorption and regeaeradon system at Dunn Field. Therefore

this technology will be retained as a possible component of a ueatment alternative.

6.2.3 ' ' in r V Rem-val

Air _tripplng is a physical process of mixing water coat,xminated with vola_ organics

with clean air. The intimate contact of the water mid air cause _t ma_ transfer of _e

volatile organics from the _quid to the gaseous phase. Two categories of alr stripping

prcces.ses are used: dispersing air in liquid or dispersing liquid in air.

Air s_pping which puts air through liquid typically involves bubbling or mixing air

through a volume of $torod water. This requires an air compressor or drive motors to

generate p_sutx:ci air or turbulent mixing thus requiring a great deal of energy.

The more frequendy tised air s_pping systems disperse liquid t&rough alr. Typical air

stTipping devices in this category include packed tower aerators, redwood slat aerators,

coolirtg towers, and _pray towers. These systems create wate_ droplets or a water film

to facilitate mass tl_qs_r _ thc water passe_ cot_ntercurrent to the air.

Packed towers with cemmlc, plastic or glass media are the most common air stripping

devices. Th_ contaminated water enters at the top of the tower an_i trickles down across

the media thus encouraging co_tact with air. Air is forcedupward using an air blower.

The volatile organics transfer to the gaseous phase and are e2thausted with the air out the

top of the tower. The air to water ratio required is generally less than 100 TO 1. A

properly designed and operated air stripping tower typically achieves 99 percent

removal of volaLile organics in the water effluent.

For most efficient operation, water being treated by air stripping should be low in

suspended solids. During the pump test in Dunn Field ir_ September 1992, the extracted

water contained approximately I mg/L suspended solids, which would easily pass

$L_16.2_t_E_dE_oP_/_._,utt 19, 19_ 6-_
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thorugh an air st_pping sys_m without afl'ecting it_ operation. Therefore filtration of

the extracted water prior to air s_pplng would not be requlnxI,

A i3rpl¢._l packed tower wiI] be 3 to 10 feet in di,_metet depending on the flow rate

¢[esi_d and 10 to 30 feet in height depending on the level of cleanup _equlred. Towers

are generally _-=_ily available and can be obtained as mobile unit_. Opera,on is

relatively simple and maintenance costs are low m_ldng air stripping a technology which

would be well Sulted for use at Dunn Field.

Si_ce volatile organics would be released to the atmosphere, air emission requirements

would be a factor in the design and operation of an air snipping tower. C_rbon

adsoq_don, as described above, is an effective means of captunng the volatile organics

t'rom _m air sU_m. Th_ air now fTom the air stripper would be Conveyed to an

activated carbOn system for removal of the VOC_. This system would ¢onsi_ of _vo

tanks, operating in series, _hat would b¢ exchanged when the first tank b_comes

_aturat_ with VOCs. Spent carbon would either be transported off-site for disposal or

regeneration, or regene_t_d on-site using a the.nll_l t]reatrnent $yst_rfl. On-s_te

_¢generadon would only be practical if enough VOCs were produc_l to make this

economically ju_tJt_ed. A properly designed a_d operating activated carbon scrubber

c&n achieve gre_ter than 99 perccn_ removal of volatile organic compounds f_m alt.

This effective VOC reduction should meet all ambient air qualit_ tequlrcment_.

Air st_pping using a packed tower and an opdonal activated carbon adsorption air

scrubber will be retained and i_l¢orporatcd into an a_ternat_v¢ for ke.atment of extrzcted

ground water from Duan Field.

6.2,4 UV/Oxldadon for V emova]

Oxidation is a chemical prccess which c_n be used to destroy organic cont_.mina_r_.

R_cent developmenL_ in oxidation tcchne]og_es, known a_ _Ivanced oxidation processes,

$ _ 16,23/3 _/_D_FI_Au _ _t [9, 19q3 _-|0
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have demonstrated success at treating VOC contaminated waters. Ozone and hydrogen

peroaidc are commonly used as oxidizing agents. Radiation from ultraviolet (UV) light

may be categorized as a catalyst to the oxidation process using ozone and/or hydrogen

peroxide.

ULTROX International has developed process which uses UV light plus ozone and/or

hydrogen peroxide. The process was demonstrated to the USEPA as part of a

Superfund Innovation Technology Evaluation study in 1989. The ULTROX process

was proven to be an effective means of treating ground water contaminated with VOes

to below detectable levels.

The ULTROX _eatment system consists of the following major components: a

UV/oxidation reactor, an air compressor/ozone generater module, a hydrogen peroxide

feed system and a catalytic ozone decomposition unit. Low intensity UV lamps, also

known as mercury vapor lamps, are used to produce the UV radiation. The hydrogen

peroxide is mixed with the wastewater stream which flows through the reactor at a

predetermined hydraulic detention time for adequate exposure to the UV light. Ozone is

transferred to the contaminated water forming hydroxyl radicals which are powerful

chemical oxidants capable of brealdng down a wide variety of organic contaminants.

When carried to completion, the end products of such a process are carbon dioxide,

water and chlorine. Ozone which is not fully transfer_-ed to the water is captured in the

ozone decomposition unit. Thus, no harmful ozone is released into the atmosphere.

The primary appeal of UV/oxidadon over the other treatment processes is that it

provides final treatment. There is no residuals or contaminant release into the air which

would require additional treatment. The primary concerns with this system is safe

handling of the priority pollutant, ozone, and suscepdbl]ity of the UV lamps to fouling

which diminishes their effectiveness. As eases of successful use of UV/oxldalion

continue to rise, these concerns are diminishing.
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Treatability stodics would be necessary before implementation on the ground water at

Dunn Field. Since the technology is still relatively new, there would be a greater

degree of technical expertise needed to oversee the operation of a UV/oxidation system.

Both of these aspects contribute to the already higher cost of acquiring and operating a

UV/oxidation treatment system. Vendors such as ULTROX International justify the

higher cost over time by _ssumthg that other treatment alternatives will require

additional residual or air treatment.

Properly designed, UV/oxidation has proven to be a successful method of treating

ground water contaminated with VOCs such a_ are present at Dunn Field. Therefore,

UV/oxidation will be retained as an alternative for treatment of extracted g_und water

from Dunn Field.

6.2.5 Biological Treatment forVOCs Removal

Extracted ground water containing VOCs may be treated in biological treatment

reactors. In most applieatlofis, aeroblc blo]ogical trgatment processes are used for

removal of h_7_rdou$ organic matter. Aerobic hiological treatment reactors can b_

seperaLed into two major categories: Suspended-growth reactors alld Plxed film reactors.

In suspended-growth reactors, bacterial growth occurs in the water, which is thoroughly

mixed to promote oxygen transfer Io the microbes fur respiration. Oxygen and other

nlacrotlutrlents, such as nitrogen and phosphol_S, are supplied in these reactors by

mechanical means, such as air diffusers and chemical feeders. Examples of tre,atmenl

operations which utilize suspended-growth reaelors include activated sludge and aerated

lagoon processes. A disadvantage of suspended-growth reactors i5 that due to the

relatively long hydraulic detention time required, a large reactor size is required.

In fixed-film reactors, bacteria grow on an theri support medium. Contaminated water

is distributed over the medium, allowing organic matter to contact and be consumed by
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bacteria. Oxygen is supplied from the atmosphere or by forced air blowers.

Macronuffients must be injected into the system. Tile two primary types of fixed-film

reactors are ttlckling filters and rotating biological contactors. Because of their module

construction and adaptability to fiow mad contaminant concentration variations, rotating

biological corltactors O_BC) would be best suited for implementation at Dunn Field.

A RBC consists of multiple plastic discs mounted on a horizontal shaft. The shaft, at a

right _gle to wastewater flow, rotates with about 40 percent of the total disc area

submerged. The bioadsorpdon and bio-o×idation take place on the surface of the disc.

To achieve higher contaminant removal, multiple RBC can be connected in se_es

creating a longer hydraulic detention time but also requiting a 1urger designated

treatment area. Microbia.! growth which sloughs off the RRC must be removed by final

clarification in a settling tank. Sludge from this clarifler wti] require treatment or

tilsposal in a hazardous water landfill. In cold climates, RBC must be covered since

biological activity may be significa_dy reduced. Gas emissions may result which

require monitoring and/or treatment before release into the atmosphere.

Laboratory treatability studies would be required to confirm the viability of biological

treatment and to identify the conditions required to stimulate the biomass. Next, a

bench scale study, including a complete material balance, would be used to determine

the fate of contaminants and define the process in greater detail.

The time necessary to perform these analyses has adverse effects on the expeditious

establishment of an interim treatment system. Biological treatment is complicated by

the sensitivity and expenlse necessary to operate a properly functioning system. The

requirement for a finishing step in water treatment, treatment and/or disposed of sludge,

and monitoring and/or treatment of air emissions further increases the effort and

expense to treat VOC contaminated ground water using biological means Therefore,

........................... . i,a
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biological treatment will not be retained for further consideration as a alternative for

ground watea" treatment at I)unn Field.

6,2.6 Preeioitatlon for Metals Removal

Precipitation is a Tzeatrnent process for removing particulate or colloidal solids from

water, and has been widely employed for many years. For metals present at part per

biilfon or part per million concentrations in water, beth particulate and dissolved forms

of the metal ca_ occur. Therefore, in order to precipitate metals as solids from water,

and achieve the desireq action levels, several steps would be required. First, pH

adjBstr/lent$ are needed to corlve_ dissalved forms of the metal into particulates.

Flocculating agents would be added to the water to encoura/_e coagulatidn of the

particles and settling. The water would have to be contained in a basin which

minimizes turbt_fance and promotes gravity settling, or passed through a filtration unit to

remove the line pastiale$.

Precipitation produces a sludge that would require disposal at an off-site facility. This

sludge would cctoain the metals rernclved from the ground water, and would likely have

to be managed as a hazardou_ waste. The quantity of sludge depends upon the

concentration Of metal constituents in lh_ wa_eE', the types al_d qtJallt[tie$ of fIocculatl/ig

agel_tS t_seq, and orl the extent that the _ludge is dewatered prior to disposal.

Since the level of treatment of metals is limiteq by their so]obility in water, a mixture of

metals may not be treatable with a single pH adjustment. When that is the case, multi-

stage pH adjustment and clarification are rcquired. Polishing filters may be required

where very _trin_nt effluent requirements must be m_t. If precipitation is ¢oIIsidered

for Dunn Field, a treztability study should be performed to determine the optimum

combination of processes and chemicals for removing metals to the desired levels.

Precipitation and the asscxzlated processes appear to be feasible and could be installed in

Dunn Field to accomplish the desired metals removal.
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6.2.7 xchan e f M v

Another process for removal of metals is ion exchange, which takes advantage of the

ionic nature of metals. With ion exchange, water is passed through a synthetic resin,

which attracts the metal ion and exchanges it for another innocuous ion, such as sodium.

Ion exchange resins are relatively insoluble granule- materials that have acid or basic

radicals exposed on pans of their surface. Because the number of exposed radicals

depends upon the surface area of the resin, rosins are available in a variety of particle

sizes, There are many resins available, some of which are suited for classes of

compounds and others of which are quite specific in the ions they capture. Thus to

determine the capacity for removing a partical_r metal, both the type of resin and the

size of granulation must be known. For wastewaters containing a mixture of metals,

one or more resins may be required. In an application involving several metals and

several resins, tanks of resin (or "beds") can be operated in series, each one containing a

different resin or it may be feasible to combine multiple resins into one bed.

When the exchange sites in a resin are aJl used, the resin must he regenerated.

Typically this process involves taking the bed out of service and introducing an acid or

other agent to remove the ions from the resin and replenish the original ions. The

regeneration solution is then drained from the bed and then either disposed or purified to

remove the contaminants. In applying this process at Dunn Field, processing the

regeneration solution is likely to be done more economically off-site.

Ion exchange appears feasible at Dunn Field, because the low dissolved solids (about

300 me/L) in the ground water should jot greatly compete for the resin's capacity. An

ion exchange process in Dunn Field would require less l_nd than precipltatlon/filtration,

and may he more capable of consistently achieving the action levels for metals. As with

precipitation, a treatahitity study should he performed to demonstrate that an ion
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exchange process can successfully achieve the desired removal levels for metals in Dunn

Field ground water.

6.2.8 Off-Site Treatment

An option to establishing and operating a facility at Dunn Field capable of treating the

contaminated ground water would be to transport the water off-site for treatment.

Off-site treatment could be performed at an existing, permitted treatment facility already

capable of treating and disposing of water with contaminants similar to those found in

the ground water at Dunn Field. Most municipal wastewater treatment systems could

not adequately remove VOCs. Thus a specialized iedustdal waslewater treatment

facility would be needed to handle this ground water:

Transportation presents an insurmountable problem. Assuming 520 gpm of ground

water is being extracted, and tank trucks equipped Io haul 6,500 gallons, one trunk

would be required every 12.5 minutes. To be effectve, the ground water extraction

system must operate 24 hours per day, year round. The intense dedication of tank

trucks and sufficient drivers to accomplish this task is not feasible.

Therefore, off-site treatment of ground water from Dunn Field will not be considered

further. Off-site treatment and/or disposal of residuals produced from other treatment

systems may be incorporated into a_ alternative for ground water treatment at Dunn

Field.

6,3 Disposal

Following extraction and treatment of the contaminated ground water, an appropriate

remedial action alternative must identify an approved method of disposing or releasing

the water. The disposal route is a critical factor since the method of discharge may

determine the ground water clean up levels and associated permits which will be

required.
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The following discharge mutes wi]l be coasldefed: discharge to a Publicly Owned

Trear:ncntWorks (POTW), discharge to sudace storm wa_r drainage system, or r_

injectionof thewater back intotheground via wells or infiltration.For a disposalroute

to be consideredviable,itmust be ableto handle the flow rate,be able to be permitted,

and must not be costprohibitive.

6.3.1

The treated ground water could be disabargcd into the Memphis sanitary sewer system.

Wastcwatcr from the Dunn Ficid area is conveyed to the City of Memphis - South

waste Tre_ttment Facility. Hydraulic capacity at this facility is available to handle

U'eated ground water discharges from Dunn Field. The hydraulic capacity of semitery

sewers serving the Dunn Field area is not likely to accommodate the additional flow.

Admirdstr, tfive requirements, in the form of a System Discharge Agreement (see

Appendix D) would need to be met before this acdon could be implemcntad. The city

would acc_t certain loadings of contamin_ts in the effluent based upon the types of

constituents the POTW is equipped treat.

6.3.2 Di hat ace Drain

The conmminatad ground water could be sufficiently treated to meet substantive NPDES

requiremenLs _nd then discharged in close proximity to the site a2ong the northern

boundary of Duma Field. A suitable surface dridnagc channel lles along the north

boundary of Dunn Field which leads north to Cane Creek and thence to Nonconnab

Crc_k. Section 12 1(c) of CERCLA exempts any response action conducted on-site from

having to obtmn a Fadcral, State, or local permit. Under the Cicero Water Act,

operation of the preferred alternative would be considcrad to be a "direct" disabal_ge.

By EPA defiaidon, direct discharge of wasmwaicr is considered to be on-site if the

receiving waVzr body is in the area of contemloaiion or is in the very close proximity to

the site and is necessary for implementation of the response acdon (even if the water

s L01e.2_SSC6.mWW.Om_V,_ t¢. 199J 6-17
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body flows off-slte) (August, 1988 USEPA; August, 1989 USEPA; _d OSWER

Directive 9234.1_Y2) . The NPDES permit that DDRC currently holds is for storm

water only. DDRC would have to file a modified NrPDES permit application to

describe the additionaldischarge Iccalions,the continuous discharge rateand required ;

constituent levels for the on-site treatment system in order to solicit substantive ARARS.

However, the edmtoistmlive requirement for either a permit or permh-eq.nlvnlent wonld

not be applicable because this will be an on-site discharge in accordance with OSWER

Direcdv_ 9355.7-03.

If this strategy were employed for disposal of treated water, the ability of the drainage

system to accommodate the additional flow during both dry weather and wet weather

would need to be considered. Furthermore, the added flow could potentially enhance

scouring of stream banks and degrade down stleam water qualfly. In addition, water in

the channel could potentially infiltrate surrounding foils and, if contaminants are present

in those foils, create leaching and added mobifity of those contaminants toward ground

water.

6.3.3 ',q " n lnfil "

The treated water could be ixtumed to the Fluvial Aquifer by reinjeclion or inf-dWalion.

The treated water conld also be disposed of by injecting it into a deeper formation.

Reinjectlon - As previously discussed, the treated ground water could be reinjo:ted into

the Fluvial Aquifer in a manner which would help contr_ol contaminant migration.

Relnjeclion down _,adinnt of the contaminant plume could reverse the gradient in the:

ground water and accelerate the movement of contaminants back toward the extraction

wells. Since the plume extent is not fully defined, this action could also accelerate the

movement of contaminants away from Dunn Field. For this reason, reinjeclion down

gradient will not be considered further.

$ L0t6.2_EC6-_m=lt ^_rut 19. 19Z3 (:_ I.8
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Reinjecfion wells placed up gr_dlcnt of _ sources of contamination coald assist in

flushing the conteminan_ from beneath thv burial zone but would not ne_cu_!y help

control n_grafion. Permi_ng of any minjecilon system wouM be required and may

cream obstacles to impldmentafion but upgradient mln_vefion will be rethin_l as a

disposal alternative.

Inl'dteatinn - Treated water would be re]eased onto the ground surface and allowed to

satumth and then infiltrate through the soil into the Fluvial Aquifer. Used over the

burial areas or up gradinnt from the burial are_, this method of discharge would aid in

flushing the contaminants out of the soil and toward the extraction wells for t;eatmcnt.

However, moving the COntaminants deeper into the soil and closer to the Fluvial aquifer

will not contribute to a permanent solution. Therefore, infiltration in Dunn Field will

not be considered further. InfilWatlo. downgradthth would require setting aside acreage

to receive the treated water. Sufficient land area is .or likely to be available nearby,

and would pose conflicts with surrounding residential and insdtotional land uses.

Therefore, infilwadon downgradinnt will not be considered further as a means of

disposal of treated ground water.

Deep Well Injection - Tre_md ground water could be injected into any of several

aquifers beneath the site. The State of Tennessee has classified all of them aquifers for

dfiMdng water or injection purposes. The Memphis Sand Aquifer beneath Durra Field

is set aside for drinldng water, and the other aquifers are not suited for reinjecfion. The

only deep aquifer available for inj_tion in the stet_ is near central Tennessee. Due to

the problems of logistics and high transportation costs, deep well injection will not be

considered further as a means of 4isposai of treated ground water.

$L016.2MS EC6- _¢YE_Dg_/^._ma ]9. ]g.g3 6_]9
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6.4 Screened Technologies

The tcchnologins _md their ]_roce_ options which _vv been rcvinwcd arc sum_z_ in

Tabin 6.i, Those which have been wc_invd for consideration as part of an extraction,

u_.atmcct, and disposal alternative axe noted.
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r.¸

TABT _ 6.1

Technologies Screened and Retained for Colxsideratlon
at Dunn Field

Technology Process Onllon

In-Sire Physical or Biorcmediafion
Chemlcal Proc_ses Chemical lmmobiliT_on

Vitrification

Chemical Mobilization
Dctoxificafion

VapOr Exb_cfion

Extraction

Tl_atrfl_Rt

Disposal

Interceptor Trenches

Wells

Activated Carbon Adsorption

Air S_ipping

UV/Oxidadon

BiologicalTreatment

Off-SiteTreatment

Precipitation

Ion Exchange

POTW

Surface Water Discharge

Rcinjection

Well Points

Pumping WeLl X
Pumping Well X

with Reinjection

No Emission Treatment X
Emission Treatment X

Suspended Growth
Fixed Film

Down Gradient

Upgtadient
Infiltration

Deep Aquifer

X

X

X

X

X

Source: E.S, 1993.

6-21
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7.0 HYDROGEOLOGIC IMPACTS

7.1 Introduction

Tile conceptual design of a system to control contaminated ground water in the Dunn

Field vicinityof DDRC can be efficlenflyperformed using mathematical models,

Ground water models are availableofferinga range of complexity and _phistic.atlon.

Simple analyticalmodels arc availableto make an idealizedanalysis of flow and

drawdown. Semi-analyticaland numerical models can be used for more sophisticated

evaluations, such as to account for spatial variations of SOilS, Other 3-dimensional

factors, or chemical transport effects.

The objectivesof modelthg the FluvialAqalfcr beneath Dunn Field are to evaluate flow

control created by various patterns of c×traction wells. Data to be used in this analysis

was developed during the RI/FS (1990 Law), along with data from the pump test

conducted in Dunn Field (1992 ES). Other dam gathered by previous studies has also

been used in planning this evaitiadon. While there are limitations to this data which

may prevent the application of sophlsdcated models, ncveahetess the use of models is

appropriate to evaluate and compare different scenarios.

The models to be considered here are suited for simulating the hydraulic behavior of

aquifers. More complex models which simulate both the hydraulic behavior and

chemical transport are limited by the lack of slte-specific data to calibrate them.

Therefore a key assumption in the modeling is that the contaminants move through the

aquifer like the water does. This is a good approximation for a conceptual design at

Dunn Field, since the fluvial aquifer is only 15 to 20 fcct thick and can be modelled as a

two-dlmensional system. Furthermore, since extraction wetls would be screened across

the entire aquifer thickness, these wells would he suitable of capturing a variety of

contaminants regardless of density or other physical propeiaies. This assumption is

appropriate for the constituents of concern in Dunn Field, which include VOCs and

potentially metals.

$_16 _?$ECT._DRFI//une 24 t993 7- t
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7.2 Selection of Modal

Two ground water models, MODFLOW and DREAM, were considered for use in

evaluating ground water control scenarios. The first model considered was

MODFLOW, a numerical model developed at the U.S. Geological Survey for modaling

aquifer responses to various stresses. MODFLOW allows use of combinations of

different modules (specification of grid size, well placement, Red recharge) and

boundary conditions, such as active or inactive Rrea.s. The combination of modules and

the resuIfing output are expressed in nttrnedcal terms that approximale the responses of

actual aquifers to pumping, rethjection, or other stresses. The output from MODFLOW

is expressed as changes in head and calcaladon of water budget.

An effort was made to calibrate MODFLOW to the Dunn Field environment. The

conceptual model of the Fluvial Aquifer was an unconfined sandy layer underlain by an

impermeable clay. General ground water flow was to the west with a gradient of 0.01

to 0.02 fcct per foot. This conceptual model was expressed as a one-layer grid of

varjing cell sizes thac increased in all directions away from Dunn Field. Input consisted

of known and inferred ground water elevations from September 1992 and elevations of

the aquifer bottom.

Prior to evaluating response to stress, a numerical model should produce steady-stath

conditions with no stress on the system, followed by calibration of the model to known

stress such as a pumping test. However, applying MODFLOW to the Fluvial Aquifer

did not achieve the known steady-state conditions of measured ground water eleyatlons

and a constanl water budget. To lest the steady state conditions, the input from inferred

ground water elevations east, west, and noah of Dunn Fiald were varied, as were the

inferred aquifer bottom elevations. The model grid size and cell variability were also

changed in differenl simulations so as to best approximate steady-stato conditions. The
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general responses of the model to steady-state simulations were as folthws:

• Modeling a small grid of 1200 feet by 1200 feet produced dewatering of cells, a

situation not known to exist in the F[uvlal Aquifer.

• Modeling with larger grids of 3400 by 4800 feet and 6200 by 7000 feet produced

an unbalanced water budget and rising (rather than stead-state) ground water

elevations across the site. Changes in cell variability and boundary conditions

did not significantly alter these resultS.

The problems with a MODFLOW steady-state simulation of the site were not resolved.

The lack of hydrogeological data noah azd east of Dunn Field may have hindered

model calibration, particularly if this area exhibits geological featu_s or water tables

' different from what has been observed to date. Without steady state conditions

satisfied, calibration simulations and testing of extraction wall scenarios cannot give

valid results.

An analytical model program (DREAM) was then considered to represent extraction

scenarios at Dunn Field. This program was developed at the University of Oregon

(1990 Bonn and Rounds) and uses basic ground water-related equations to predict the

effects of stresses on ground water systems. Within stated limitations, this program can

be used an estimate of ground water f_ow conditions and an analytical tool for

evaluation of pumping and injection systems. It does nol replace the precision and

accuracy possible with numerical modeling programs, but it does provide a working

estimate of the result of stress on simple grnued water systems and has been used with a

variety of ground water flow problems. DREAM was thus selected for evaluation of

pumping scenarios at DDRC.

DREAM calculates drawdowns, water level elevations, steady-state velocities, and

steady-state streamlines. The Iransienl drawdown and water levels are calculated using

the Theis equation. The Thals equation describes unsteady, radial flow to a well
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c_mpthted in a confined aquifer, The basic assumptions for the model ate the mine

ones which apply to the Thels equation. These include:

• The aquifer is homogeneous, isotropic, confined, of uniform thickness, _nd of

infinite areal extent.

• Before pumping, the piezometdc surface is horizontal. The well is pumped at

a constant rate.

• The pumped well penetrates the entire aquifer, and flow to the well is

horizontal.

• Flow to the well is ]arnlnar.

• The well diameter is infinitesimal so that storage in the well can be neglected¸

• Walef removed from storage it discharged inalantaneous]y with decline in

head.

The values of the stream function are calculated using a complex velocity potential

(1985 Granger) which is defined only for steady-state system_.

The DREAM model, although simplistic and designed for confined aquifers, provides a

good estimation of the Fluvial Aquifer's response to various pumping scenarios.

Although the aquifer is assumed to be _f uniform thickness, this condition is not true in

an unconfined aquifer during pumping due to dewatering of the aquifer. Jacob (1944)

proposed that a corrected drawdown value could be calculated and then be used in the

Thci_ equation. However, DRI_AM does not correct the drawdown$ usi_lg the Jacob

me[both Therefore Ihe drawdown$ calcu[ated and $_bsequent water level_ calculated by

DREAM must be considered as approximate.

7.3 DREAM Model Calforatfon

The DREAM model was applied to the Dunn Field area using a rectangular grid 3,000

feet easl-wesl by 4_000 feet north-southl The pump test wall was placed in the center of

the gnd 8.t Ihe origin. The location of each of the prol_o_ed exlraction w_]]s for each
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scenario was plotted on the grid and given an X coordinate and a Y coordinate based on

its location relative to the pump test well.

After the grid was ealablished, the model was calibrated using aquifer pammetars from

the pumping test conducted in September, 1992. The aquifer parameters used were:

Storage coefficient:

Transrnissivity:

Natural gradient:
Flow direction:

Aquifer thickness:

Porosity:

0.19

1994fUday

0.015

west

20 feet

0.20

The natural gradient and the flow direction were based on smd¢ water level

measurements collected from the wells in the Dunn Field area in September, 1992. An

approximation to the static water table is shown in Figure 7.1. Due to the simptieity of

the model, the gradient wa_ assumed to be Consta/It across the site. An _verage Of the

gradients from the north end, where the gradient is the higher, and from the south end,

where the gradient is lower was used. Figure 7,2 shows the actual September, 1992

contours supelSmposed on the simplified contours used in the DREAM model based on

an average gradient. Although the simplified contours do not match the actual site

coeditions, the figure shows that they _re close and that the simplified contours should

provide a good estimation of the Fluvial Aquifer. Furthermore, using the same

contours as the stacdl_g point for each scenario aids in eompanng the effect of d_fferent

$o_nalio$.

7.4 Shnulalfons of Candidate Pumping Scenarios

Numerous trials were performed using the DREAM model to develop an understanding

how pumping would affect the contaminated area identified during the ILI/FS. The

pump test conducted in 1992 (see Section 3,5) revealed that a single well in the Fluvial

Aquifer has a specific capacity of 5.8 gpm per fc_t. For a pumping well _n a 20 fool

thick aquifer, the maximum operational drawdown should be about 67 percent of the
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aquifer thickness (or about 13 feet). Based upon the specific capacity, a discharge ef 75

gprn achieves this drawdown. Simulations with DREAM suggested that a single well

provided a capture zone that was about 200 to 300 feet wide. Therefore several uials

were performed using multiple wells to understand how these wells modified the flow

patterns beneath Dunn Field. These trials ce_ be grouped into three categories:

1. Extraction welts within Dunn Field

2. Extraction wells in Dunn Field and off-site downgradienI

3. Extraction and Ralnjection wells within Dunn Field

Further trials within these categories revealed only small differences between numbers

of wells, flow rates, and capture zones. Therefore these three categories were used as

the basis for the fo]lowing three scenarios.

The duration of pumping can be set for each trial. Modeling short durations of

pumping, on the order of days to weeks, predicts a zone of influence relatively close to

the pumping Iccations. Pumping for longer periods, on the order of one to five years,

approximates continuous pumping scenarios. In a]l the scenarios that follow, the

duration of pumping was fixed at 5 yeass. Simulations of longer pumping periods are

not productive, since changes in stream flow lines are insignificant beyond this lime.

7.4.1 i nWell n- ie Seena"

Scenario 1 ¢onsisls of 8 extraction wells all located along the northwest and west

boundaries of Dunn Field. The proposed lOCations of these extraction wells aye shown

in Figure 7.3 along with the slreamlines of flow into these wells. The total flow rate

from these wells of 520 gallons per minute (gpm). The southern-most six wells are

pumped at 75 gpm, while the two northern-most wells are pumped at 40 gpm and 30

gpm (proceeding northward). Well spacing is approximately 200 feet across the

gradient and produces effective control of the streamlines up gradient. The wells to the

north are spaced farther apart because they are not perpendicular to the gradient.
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Pumping rates were reduced to the north to avoid completely dewaterlng the aquifer.

The contaminated ground water beneath Dunn Field identified during the Pd/FS field

investigations (see Section 3.5) is completely captured by the_ wells. This area is

e_gmated to cover some 25 acres. The approximate zone of capture for this scenario is

28 acres of Dunn Field west of the East Boundary, plus another 12 acres off-site (to the

north and west of Government property).

7.4.2 Extraction Wells On/Off-Site fSeenad0 2)

Scenario 2 consists of eight extraction wells, six located on-site and along the nonhero

and western boundaries of Dunn Field and two off site approximately 350 feet west near

Roz_lle Strut (see Figure 7.4). Well spacing along the western boundary of Dunn

Field is approximately the same as Scenario I Two wells from the north are moved

off-site down gradient in an effort to capture more of the off-site contamination.

Because the line of on-site walls is only 4G9 feet up gradient from the off-site wells,

they intercept water that would otherwise be captured by the off-site wells. To prevent

dewatering, the total flow in this scenario was reduced to 395 gpm. The two off-site

wells are pumped at 25 gpm and the southern-most well and pump test well are pumped

at 50 gpm. The three wells along the west fence are pumped at 70 gpm. The northeast

well is pumped at 35 gpm. Like the simulation shown for scenario 1, the duration of

pumping is 5 years. In this scenario, Ihe wells along the west bounda_ are intended to

prevent any more contamination fr<_m leaving Dunn Field; reducing their number would

allow contaminants to be pulled off-site.

The streamlines showing flow to these extraction wells are shown in Figure 7.4. The

approximate zone of capture covers about 25 acres of Dunn Field west of the East

Boundary, plus maother 7 acres off'site. The off-site influence in this scenario is less

than Scenario I because less control is exerted north of Dunn Field. Becaum of the

interference between the off-site and on-site wells, lower pumping rates are required to
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avoid dewatering the aquifer. These lower pumping rates affected all wells, and had the

most effect on the off-slte wells. AS shown in Figure 7.4, the impact of the off-slte

wells is only a slight improvement over scefLafio |.

7.4.3 Extraedon and Relniecdon Wells fScenafio 3"_

Scenario 3 con_isLs of six extractio[1 wells and four relnjection wells. The six extraction

wells are located within Dunn Field along the _ofthern and we.stem boundaries.

Spacing of these wells is slightly greater than in scenarios I and 2. The four rethjection

wells are located toward the easl boundary of Dunn Field approximately 800 feet

upgvathent of the extraction wells. Tile relnjeclthn wells coald be located elsewhere,

but placing them outside of the eaptt_re zone of the extraction wells eliminates

opportunities to re-treat the ground water if a treatment system fall_re thedvertenfly

introduced contaminants back into the aquifer. Locating them thside the c_ptu_ zone

allows effective contral should a system failure occur.

The tolal pumping rate for the extraction wells is 360 gpm, divided equally between the

six wells. At relnjecdon, this flow is distributed equally to the four welis. The

proposed locations for these wells are shown th Figure 7.5, along with the stn_amli_es

of flow. In this scenario_ the approximate zone of capture is 14 acres of Duan Field

west of the Fa_t Boundary, plus another 05 acres off-site. As before, the duration of

pumping is 5 years.

Pumping at higher rates increased the mounding effects around the relnjectioa wells,

and thereased the eap[ure of clean ground water nollh ;_nd south of the contamthated

zort_.

"].5 Comparison of Ground Water Control Scenarios

The three scenarios just described provide an useful contrast in strategies to control

contaminated ground water beneath Dunn Field. The use of wells within Dunn Field
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( (Scenario I) appears to be a feasible and realistic approach m intercepting ground water

contaminants.

Moving extraction wells to off-site locations (Scenario 2) where contaminants were

found in 1990 somewhat increases the capture of off-site contaminants, but also adds

same risk of pulling contaminants befieath Dunn Field off-site. Since the extent of

contaminants off-site has not been determined, and because of the time that has elapsed

since the 1990 sampling (allowing funber migration), the location of off-site

contaminants is uncertain. While off-site extraction wells may be part of an ultimate

solution, more information on the extent of contamination and nature of pathways

appears necessary before the best locations for off-sith extraction wells can be

determined.

The reinjecdon of treated ground water (Scenario 3) offers aeceleraied capture of

contaminants beneath Dunn Field, at the expense of capturing more off site

contaminants. With reinj_tion upgredient, contaminants in the Fluvial Aquifer beneath

D_nn Field are pushed into the extraction walls, thereby cleaning up thai portion of the

aquifer more quickly.

7.6 Impacts of Pumping Scenarios

7.6.1 Imoaets on Nearby Domestic or Production Wells

Acr-.ording to the RI report there are no domestic or production wells completed in the

Fluvial Aquifer near the Dunn Field area The nearest public water supply wells are in

the Memphis Sand Aquifer at the Allen Well field owned by the Memphis Light, Gas,

and Water Company. Other privately-owned water supply wells ate screened in the

Memphis Sand Aquifer, and are at some distance away. Although 500 gpm may be

pumped from the Fluvial Aquifer at Dunn Field as pan of the IRM, there would be no

noticeable effect on the Memphis Sand Aquifer.
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7.6.2 Imupcts on Nearby Surface Walgf

The nearest surface water feature to Dunn Field is Cane creek located 1,600 feet to the

north of Dunn Field. The creek lies at am elevation above 240 feet mean se_ level

CMSL). The water level in the Fluvial Aquifer in Dunn Field is below this elevation

(1990 Law), and the creek appears to be recharging the aquifer in the Dunn Field

vicinity. The creek drop_ to 230 feet MSL some 4,000 feet west to Dunn Field, but the

Fluvial aquifer at I_P,V-31 (about 400 feet west of Dunn Field) ¸ is below 220 feet MSL.

Therefore, Cane Creek appears to be losing water to the Fluvial Aquifer along most of

its length upstream of its confluence wi!h Noncoan_ Creek (at an elevation around 205

ft MS[.). Pumping in the Fluvlal aquifer beneath Dann Field would not affect the rate

at which the creek recharges the aquifer (hydraulic gradients beneath the creek would be

unchanged by pumping) and the reduction in the aquifer water levels would not change

ally diSCharge from the aqulfer into the creek (it is not occurring in the Dunn Field

vicinity),

7.6.3 Relnieedon of Treated Wat_l"

Relnjection of treated water back into the Fluvial aquifer BOO feet upgradiem of the

extraction wells will create an artificial mound of ground water that will extend out

approximately 500 feet in all directions from the reJnjectlon wells (using the specific

capacity and radius of influence derived from the pump test). Since the Fluvial aquifer

is some 60 feet below the ground surfsee in the Dunn Field vicinity, and this mound

will be less than 20 feet in thickness, this mound will not affect any surface activities,

either in Dunn Field or elsewhere.

Since the State of Tennessee and Shelby County prohibit the injection of water into the

aquifer as a means of protecting the public water supply, they would have to allow a

variance to current regulations before this could occur.
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8.0 DEVELOP/ASSEMBLE TECHNOLOGIES INTO AL, _RNATIVES

The technologies which could be used to conU'ol ground water migration at Dunn Field

were reviewed during the screening analysis described in Section 6.0. Those

extraction, treatment, and disposal technologies which we.4_ retained are listed below.

A. Extraction

I. Pumping Walls - On Site Only

2. Pumping We]Is - On and Off Site

B. Treatment

I. Air Stripping for VOCs - Carbon Air Scrubber option

2. UV/Oxidation for vocs

3. Precipitation for metals removal

4. Ion exchange for metals removal

C. Disposal

I. Sanitary Sewer to POTW

2. Surface Water Discharge

3. Reinjection

Alternatives for control]thg migration of ground water from Dunn Ffe]d can be

formulated by sefectmg one technology and process option for each _nedon

(extraction, treatment, and disposal). The alternatives cortsldered for the comparative

analysis are presented in TabLe 8. i.

8.I ASternatlve 1

This is the No Action Alternative. Selection of the ,lo action Altcraative al Dunn Field

will be considered as a batelthe comparison for the other six ahemadves, with no

action, the constituents of concere (VOCs and possibly melzls) will continue to migrate

downward into the Ffovlal Aquifer from suspected but currently unidentified sources in

Dunn Field. The Fluvial Aquifer will continue to recelv¢ these contaminants, and will

transport _em downgrath_t to the w_t_ The conceiltration of these contaminants will

diminish al greater distances from Dunn Field as mixing, adsorption and absorption

SL0 L6 23 S_Er'B .ER ft_I3_t P] _lu _e 2 ] 19_3 _-]
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Table 8.1

Suramary of Remedial Alternatives
Interim Remedial Measure for Ground Water

DDRC Dunn Field

Alternalivf I_t raetlon Treatment

1 NO Action none OOUC

2 Deep wells air stripping t municipal
on site mek3Js option sewer

3 Deep wells air stripping t municipal
on- and off-site metals option sewer

4 Dccp wells UV/oaldation municipal
on-site metals option sewer

5 Deep wells air stripping _ surface drainage
on-site metals option

6 Deep wells O V/oxidation surface drainage
on-site metals option

7 Deep wells air strippingl reiajection
on-site metals option ul_gradient

on-site

Source: ES, 1993.

INolg - Carbon adsorption option can be added to conlrol air emissions of VOCs if

required
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occur. VOCs will be further diminished by chemical breakdown and naturally

occurring biodcgradatlonL The rate at which these process would occur in the FluviaJ

Aquifer is not known and cannot he 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.

8.2 Alternative 2

The ground water extraction system for Alternative 2 consists of eight wefis located on

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

wells is shown on Figure 7.3. The well locations were salcctsd to extract ground water

from the areas of the plumes shown on pages 3-14 and 3-15 to be most heavily

contaminaled. The average depth of the wells is estimated to be 80 feet each. Each

wall would be equipped with an thdividual submersible pump capable of pumping 75

gpm. Based on the models discussed in Section 7.3, eight wells pumping at rates

between 30 and 75 gpm would ere.aLe a capture zone of approximately 40 acres,

including 12 acres outside the boundaries of Dunn Field.

Discharge from the eight wells would be directed to the 70,000 gallon ho]dlng tank

construcled for the pumping test (1992 ES). The purpose of this tank would be

twofold. First, it would provide flow equalization. Minimizing fluctuation in flow

would improve performance and reduce the size of the treatment system. Second, the

tank would provide sufficient detention time to ailow any sediments Io settle which

might otherwise reduce the efficiency of the treatment system.

The extracted ground water would be pumped from the equalization tank to an air

sbippthg tower for removal of volatile organic compounds (VOCs). Removal of

metals, if future Sampling confirms this is necessary, would be performed after VOC

treatment. Based on a flow rate of 520 gpm and the expected VOC concentrations

shown in Table 8.2, an air stripping tower could be selected to achieve the Maximum
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Table 8.2

Expected Concentrations in
Exlracted Ground Water for

Cont _min_lR5 of Coucern

Concentration MCL or Percent Removal

H_ghest Expected MCLG
Constituent (ppb) (ppb) (ppb) Required Expected

Volatile Organic Chemicals

1, I dichloroethene 160 50 7 86 99
1,2 dichlorc_thene (total) 520 200 70 65 99
1,1,2,2 tetrachloroeth_e 1,900 200 nla n/a 90
tetrachloroethene 240 I 0O 5 95 99

trichloroethene 5,100 350 5 98.6 99
carbon tetrachloride 77 8 5 38 99

Memls I
arsenic 210 30 50 0

barium 3,7402 800 2,000 0
chromium 1,2402 80 50 38
[end I,OG0 150 15 90
nickel 6022 80 100 0

40

90

Source: ES, 1993.

INote: Metals concentrations, both highest and expected, are based upon 198911990 sampling

durthg RIFFS (1990 Law). The 1992 sampling at the pump te_t wetl in this vicinity exhibited
conceatratlons below MCLstMCLGs (See Table 4.1 this repoct). Another round of sampling is
required In confirm the presence of metal constituents above cleanup goals.

2Note: Quality control spikes for sample batch were not within control limits during first

Phase. The second toued of s_npting detected lower maximum.% hut still above
MCL/MCLGs.

n/a Not Applicable
NR Not Required

$LO16.?3/TAB82 ER/ERDRFIIJune _-4, 1993 8=4
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Contaminant Levels (MCL) mad the Maximum Contaminant Level Goals (MCLG).

Table 8.2 shows both the highest VGC concentration in any monitoring well during the

RI/FS (1990 Law) as well as the expected ¢oneet_trafions from the eight extraction

wells. Expected concentrations would be less than the maximum observed because

water would be withdrawn from several points across the plume and mixed together

before treatment. The expected removal of VOCs is based upon their physical

properties, and the expected removals in Table 8.2 are based upon a system removing

99 porCenl of triehkiroethene.

Ground water would enter the air stripping unit at the top and flow by gravi{y

downward while air is being blown into the bottom using a blower. The water would

ce_eade over packing media which improves the transfer of VOCs to the air. An air

stripping tower meeting the performance criteria in Table 8.2 could be readily procured

for this application. The air stripper would be e__uippod with a control panel which

would stop ground water pumping if the air stripper blower malfunctioned. Periodic

deeming of the packing media would be required to maintain the efficiency of the

system.

Based upon the concentrations in Table 8.2, the extraction wells will produce

approximately 2,910 pounds per year of VOCs (Table 8.3}. The air stripping unit will

transfer approximately 2,820 pounds/ye_.r (l,2g0 kgtyr) of VOCs into the atmosphere,

and discharge about 90 pounds/year (41 kgfyr) into the water effluent. The greatest

single constituent in the air emissions is trichloreethene with an annual load of 1,120

pounds/year (510 kg/yr). An air stripper equipped with a 1,000 scfm (standard cubic

feet per minute) blower would emit tnchloroethene at an average concentration of 34

micrograms per cubic meter (ug/mJ). The greatest single constituent in the water

effluent would be 1,1,2,2 tetraehlorocthane at a load of 64 Ibs/yr (29 kglyr), or an
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(

Table 8,3

Summary of VOC Loa_ngs 1o Air and Waier
Alternative 2

Concentration Total Airborne Water
Influem Load Load Load

VOC Constituent (ppb) (Ihslyr) (IbsJy 0 (lbs/yr)

1,1 dichloroethene 50 160 158
1,2 dichlaroethene (total) 200 640 634
1,1,2,2 tetrachloroethane 200 640 576
tcLrachlorocihcne 100 320 317

tdchloroelhcne 350 1,120 1,109
carbon tetrachloride 8 26 25

2
6

64
3

II
I

Rounded Tolals 2,910 2,820 90

Source: ES, 1993.
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average concemration of 20 ug/L. There is currently no MCL for 1,1,2,2

t_h-aab Ioroeth_ne.

Bas_ on the Memphis-Shelby County Health Depa_mefit air permitting requirements,

purification of the exhaust would not be required. Sampling ports would be available

on the air stripper to measure air emissions. If purification was deterrelned necessary

or desirable, the air stripper could be equipped with carbon adsorption units capable of

removing greater than 99 percent of the VOCs from the air before exhausting it into the

atmosphere. Regeneration of the spont carbon coeld be arranged through a vendor or it

could he disposed of in a h_7_rdous wast_ landfill.

If metals removal is required, the RIFFS data indicates that chromium and lead will be

the constituet_ls requlrit_g treatment. As dlscussed in Section 6.0, precipitation or ion

exchange are lechnologies that appear feasible for achieving the cleanup goals. Since

the extracted grotmd water exhibits relatively low levels of total dissolved solids (260

mg/L during the pump lest), ion exchange appears well suited for this requirement. A

treatabi]ity study would be required to select and demonstrate which re_in or resins

would remove both lead and chromium to the required levels. If a single resin could

ilot treat both chromium arid lead, then two different resins would be operated in series.

This process woaid exchange sodium or a similar ion for lead and chromium. Periodic

regeneratlon of the resin woaid create wastewaler that would have to he filtered to

remove lead and chromium, thereby producing a sludge. This sludge would have to be

landfilled off site at a permitted facility.

Treated water would be conveyed to the _itary sewer manhole located west of Dunn

]Field on Kyle Street. The sewer line at this location is 8-inch diameter duedle iron

pipe. Due to the continuous addition of 520 gpm from the treated ground wafer, the

sewer line would need to be upgmdad to a 12-inch ductile iron or vitreous clay pipe.
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Pipe upgrades would have to conEnu¢ downstream until a pi_ capable of can_ing

currentsew_¢ plus the _reatedwater was reached.

Sanik_'y _wage at Ky]e Streelisconveyed to the City of Memphis -South Wastewater

Treatment Facility. This plant is designed for 80 milliongallons per day (MGD), is

currentlyoperatingat 65 MGD, and c_n easilyaccommodate the additional0.75 MGD

Of treatedground wa[er. The low coneentra_on of VOC$ and _eavy metals in the

treatedground wafer would no_ adversely effectthe currentoperationof thisfacility.

A _,eweruse charge would be assessed by the City of Memphis based on the quantity

discharged to the POTW.

8.3 AIteraatlve 3

The pumping and treatmentsyslem for Alternative3 isidenticalto Alteraative2 excepl

for the placement of extractionwells. Like Altenatlve 2, thisalternativehas eight

ex[ractionwe[Is,tiuttwo of them _re ]oealed wesl of Dun_ Fie]d downgradien[ from

the property boundary. Alternative3 provides greatercapture of contaminated ground

water off-sitefrom Dunn Field. The extractedwater would tiepumped to Dunn Field

for treatment by air strlppln£,and conveyed Io the POTW as de_cribed in Section 8.2.

Ifmetals treatmentis required,th_ same approach as outti_ed for Al_e_ative 2 would

be "employed.

The approximate configuration of lhe eight we]l_ is shown on Figure 7.4. The

locationswere se]ectedto create a lineof extractionwells which would interceptthe

contaminant plarae as it migrated off Government property as well as collect

contaminated ground water furtherdown gradienl. Based on the models discussed in

Section ?.4.2, eight we]l_ pumpin_ at 395 gpm would creale _ capture zone of

app_0xlmately 32 acres,encompassing ground water beneath Dunn Field and to the

north and west ¢)["Dunn Field.
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Extraction wells operating off Govvrnment property would require e_sem_nL_, rights-

of-way, or properly aequis]tion from landh_)lders. The seetJrily and thtcgrily of tbesc

wells would have to be be mainlined. Additional piping would be needed to convey

the off-sit_ gmuedwatcr back to Government property for treatment.

8.4 Alleruatlve 4

Altcrn_tlv¢ 4 woald employ UV/oxidation to treat the ground water. The _.rne groued

water extraction and dlspo_l conilgumtion described for Alternative 2 in Section 3.2

would be used with Alternative 4. Ground water extracted on Government property

would be treated using UVtoxidat_on prior LO disposal to Lhe POTW. If metals

treatment is required, Lhe same approach as ougined for Alternative 2 would be

employed.

ExLracted ground waLer would be conveyed to an ULTROX UVlox]dapon tre.atm_nt

system or an _pproved equa]. This process would use ultraviolet llght, ozo_ and

I_ydrogen peroxide to breakgown the VOCs into ca_-bon dioxide, water and harmless

ino_gaal¢ chlorides. Parallel systems could be designed to remove greater than 99

percent of the VOC_ from the ground water flowlng throu_,h the process at a combined

rote of 520 gpm. Compenent_ of the system would include a hydrogen peroxide feed

t_nk a_d pump; air compressor and dryer; ozone generator, UV/oxidapon reactor; and

r.atalytic ozone decomposer. No contaminants would be released into the atmosphere.

For operation over _ long period of time, the treatment process Should be placed on a

concrete pad. As a mialmum, an enclosure would be consLructed to house eleclrieal

equ]pmenl from the elements. The treatme_L process would b_ equlppexi with a control

panel which would stop ground water pumping Io Ihe uthl if the UV/ox]datlon system

experienced a malfunction.
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8.5 Alternative 5

Alternative 5 would exLract ground water from Government propP_y and Lrc_.t it using

aJ: stripping as descdbee in Section "8.2 for AIternadve 2. ]f metals u'eatment is

required, the same approach as ouflinee for Alternative 2 would be employee. The

treated water from Alternative 5 would be conveyed to the natural storm water drainage

for discharge,

Surface drainage channels exit from the north boundary and the we.st boundary of Dunn

FieId. Both convey runoff to Cane Creek located to the north, but the channel to the

north of Dunn Field offers the shortest distance to Cane Creek, approximately 1,600

feet. This channel traverses a non residential area helwcea Dunn Field and Cane

Creek. The channel is about 1.5 feet wide and I foot deep at the Dunn Field property

llne and has a capacity at that point of 20 cubic feet per second (cfs), which is

sufficient to carry the continuous 520 gpm (I.16 cfs) being discharged from the

treatment system. This flow would occupy the bottom of the chine1 and stay well

within its hanks.

A ridge exists between the anticipated location of the treatment system and the drainage

ditch in the northeast corner of Dunn Field. To overcome this gradient, a force main

would be COnstructed to the outfa]l using 10-thch PVC pipe. Discharge into Cane

Creek would require a new NPDES permit or a modification to the current permit held

by DDRC,

8,6 Alternative 6

Ahemadve 6 would extract grouee water from Government property and treat it using

UV/oxidation. The extraction scheme would be the game as the on-site wells in

Alternative 2. The treatment process would be the same as Alternative 4. The treated

water would be conveyed to the surface drainage as in Alternative 5
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This ahcmative combines a more expensive Ocatmcnt process, UWoxidadon, with a

poP.mialIy less expeasive water disposal strategy, discharge to surface drainage.

8.7 Alternative 7

A]_..madve ? would exLract ground water from six wells on Government property

pumping at a rate of 360 gpm. The cxt_ctcd water would bc treated using air stripping

as dcscrlbed in Secdon 8,2 for Alternative 2. If metals treatment is required, the same

approach as outlined for Alternative 2 would bc employed. The treated water from

A]mrnadve 7 would be relnjected directly into the Fluvial Aquifer up gradient from the

extraction wells on Dunn Field.

Reinjcctlon through four wells installed on the eastern side of Dunn Field would

provide a colltrol]ed me_$ of disposing of the treaLed ground w_tcr. The location Of

proposed rcinjcclion wc]]s is shown on Figure 7.5, The impacl on ground water flow

has been modeled and discussed in Sec_on 7.4.3.

Pumps and piping w¢_u]d have to be installed to transmit thc watcr from the treatment

site to the east side of Dunn Field. Biological activity in the injection wel]s can foul

screens and require perio<]ic routine cleaning to maintain the desired r_ch_rge rates.

Chemically altered water is not normally allowed to be relnjccted into the ground by

the Memphis County Groundwatcr Quality Coatrol Bocrd of Shelby County. Under

this altcrnatlvc, the tr_ted water wouM m_t regulatory requirements for the

congtituents of concern in drlnldng water. Since it would be injected upgradicnt from

the area of extraction, the treated water could be recaptured and treated again if

undesi_'able constituents were introduced into the aquifer.

........................... o I1
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9.0 PERMIT CONSIDERATIONS

DDRC was added to the National Priorities List (NPL) in October 1992 (see 57 FR

47180, October 14, 1992), bringing DDRC under the ju_sdi¢5.on of the federat

Superfued (CERCLA) program. '1_e U.S. EPA determined in the fir_ ral_ [1985

NCP section 300.68 (a) 0)] that _Federd, Slate, _d focat permits are not required for

Fund-fin_xl action or romedi_l aedons taken pursuant to Feder&l action under soctien

106 of CERCLA'. The 1966 amendments to CERCLA impleme_tad this s_cdon with

a statutory provision, secdon t21 (e) (l), that provides that no Federal, Slate, or local

permit shall be required for the portion of any removal, or remedial acdon conducted

entirely on-sbe, where such remedial action is selected and carded out in ¢ompHa_c4_

v4th Sec_on 121. The reason for the permit exerapdon is to preserve flexibifity and

avoid leagthy, time-consuming procedures when developing and implementing remedial

alternatives. Remedies selected must be pret_:dve of human health and the

environmen[, &ud must m_t subsla_tlve requirements und¢'r any Federal environmentzd

law or mo_ stringent State law that &re identified as applicable or r¢levaat mid

apprepriat_ (1988 U.S. EPA). A copy of EPA's OSWE.R Directive 9355.7_)3,

Permits and Pennk Equlvalency Processes for CERCLA On-sbe Response Actions, is

provided in Appendix G of this report.

The 1990 NCP [section 300.400 (e) (I)] cIaxifies this condition for "on-site" actions,

defining "on-site" as "the areal extent of ¢oataminatlon and all suitable arv.as in very

close proximity to the contaraiaabon necessary for implementation of the resi_ns_

action ". The preamble to the NCP (at 55 FR 8689, Match 8, 1990) explaJ.ns that

"areal" refers both to the surface areas and the air above the site. EPA policy further-

defines "on-sit_" to include the soil and the ground water plume that axe to be

remediated.

SI_I6,2315F_?9-_I_I_RAFTAug,xm 18, [993 9 1
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While permits may not be .:(:!uired for CERCLA on-site respons_ actions, some

permitting authorities (Memphls-Shelby County Health Department Pollution Control

and the Memphls-Shelby County Groundwater QuailS/ Control Board) ),_quire lead

agency participation in a process that is "equiwal_nt" to a permi_ng process in spi)_ of

the EPA OSWER Directive found in Appendix G. In accordanc_ with the OSWER

Directive, DDRC should actively consult cn a regular and frequent basis with the

permitting authority to hdp hasten ARAR identification. To facilitate this

arrangement, copies of s;)bmltmls provided by the design contractor and the remedial

action contractor woald be submitted in a timely manner to the permitting authority

whose ARARs are the subject of the submittals, However, any such agrm_ment should

be based on the understanding that a procequra/ "permit" or permit equivalency

approval is not required, but that the l_d agency (DDRC) is parncipatlng in the

process in order to facilitete coordination and consultation with the permi_ng

authority. Under a permit =equivalency = process the applicant would pursue • permit

and the lead agency would waive mos_ foes and public hearing requirements. This

=equivalent" permitting prccess is conducted to satisfy the _mhofity's concern that there

will be compliance with ARAR_. The permitting authorities argue that participation th

a permit-li_ prce,:ess is n_-esmry to idendfy the substa._ve provisions of permitting

_gulations (1992 U.S. EPA).

Several "equivalent" or substantive actions al'e required to comply with the Memphis-

Shelby County Health Department Pollution Control and the Memphis-Shelby County

Groundwater Quality Control Board for 4ir_ct on site discharges and other on-site

actions, 0ff-site discharges from Dunn Field dk_tly to receiving waters, or indirectly

to POTWs must comply with applicablb and ti_c.al substantive requirement_ and are not

exempt from formal admin]stralJ.ve permitting requirements. Under the Clean Water

Act, operation of the preferred alternative would be considered to be a "direeC
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discharge. B): EPA dafinidon, direct discharge of wasthw'ater is conside4ed to be on-

site if the receiving wathr body is in the area of con_rafoafion or is in very close

proximity to the rite and is nece.ssa_ for implementation of the response action (even if

the w_ter body flows off-sith). The preferred alternative meets the c_ile_ia of on-site

discharge, as the plant discharge will occur in the immediate p_ximity of the waste site

(Dunn Field) and wilfoe dlrected to an existing drainage channel on-si_. Thus,

compllance with adminisb'adv¢ ARARs is not required (August 1988 US EPA; August

1989 US EPA; and OSWER Directive 9234.1.02). Table 9.1 pre.s_nts the actual

permit requirements and the proposed _equivaient _ or substa_ve requirements for the

technologies which could be used to control ground water con[am_afion beneath Dunn

Field. Appendix D presents the pox'air application forms required for ground water

treatment systems in Shelby County, Tennessee. Th_ proposed "equivalency" permit

submkta[ process and fees are desc_'ib_ below for e._ch alternative ground water

system.

Ground Water Extraction Wells A ground water t_.atment system could require the

construc_on of six to eight extra,don wells. A proposed "equivalency" well permit

must be fried with the Memphis_qhelby County HeaJth Depa_ment to meet

administrative requirements. The proposed "equivalency" well permit is s_te specific

and is valid for ninety days. An extension of three months can be requested before the

proposed "equivalency" permit expires. The _eqthvalertcy" well permit ft_ is waived.

(If _n _ctual well permit is requested within ten days the cost is $125.00. If the permit

is requested for a shorter time frame, less than 10 days the cost is $175.00).
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Air Strio_in_ and r,JV/Oxidafion Treatment System An air shipping h_atment system

and a 1.w/Oxidation treatment system require the _lrne substantive actions. The

exh'aeted ground water would he pumped through an air stripping unit (Alternatives 2,

3, 5 and 7). This process rdeases volatile organic compounds into the atmosphere and

must meet all emission requirements. The Memphis-Shelby County PoUutlon Control

Health Department requires an "equivalency" construction permit for the installation of

a UV/O.,ddmion or air stripper treatment unit. 'Fne proposed "equivalency"

o0nslzuedon permit involves submission of design specifications, identification of

partieulales emitted and an emission estimation for the hw.atment system. Based on air

stopper and UV/Oxidahon teehnoingy, there are no emission standards for VOCS and

therefore each system is handled on an individual basis. If air emissions exceed 25 runs

' per yea/or more of particulate matter, the "best available control te_hnothgy (BACT)"

shall be utilized at the time of the proposed "equivalency" permit application. The

emission mt_ and BACT requirements in Memphis-Sbefoy County for VOC sources a_e

handled on a case by case basis: There are no minimum BACT requirements for VOC

emissions, sinec Memphis-Shelby County is a nonalminment area for ozone.

Memphis Shelby Cotmty is a non-attainmem area for ozone, which is regulated under

the CAb, in accordance with the National Ambient Air Quality St.aadaeds fNAAQS).

Non-attainment are_ permits am issued under state or local jufisdlction. A CERCLA

site would not be considered a major source unless it_ emissions equalled or exceeded

100 tons or more per year of the pollutant for which the area is designated non-

_attelnment. Sources emitting a non-attainment pollutant must meet the lowest

achievable emission rote.

The Memphis-Shelby County Pollution Department determines the type of VOC

monitoring that is required for the treatment system. The Dapanment has no fixed

requirements for monitoring, and determines the frequency and monitoring parameters

SLOI6 Z_ISF.C91_'laI)L¢ICPV_.FTA=_ a in, tg_ 9 5
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on a ca_e by _ b_Sm _e "equivalency" permit fee is waived (the actual permit fee

for a construction permit is $200.00). The time requlrem_nt for approval of the

prolmSOt "equivalency I const_cdon permit i$ a!3proximately 90 days or less. A

pmlm_l "OCltfivalency" operatltlg permit would be filed, once the proposed

1equivalency" constructloa permit has been approved. The "ec!uivalency" operating

permit fee is waived (the actual permit fee is $50.00 per year), if the system emits le_

than twenty five tons per year.

Based upon this information, the water treatment system will not require carbon

adsorption units to purify air emlssions, since the expected emission rate of 1.4 tons of

VOCs per year fails well below the threshold for a major po|Iutant source.

W " ed . A discharge to a POTW is considered an off-site

activity. Therefore, CERCLA responses are required to comply with substantive and

pro_duial requlremea3ts t)f the national preta"eatment program and all local pneUmatm_nt

regulafion_ before di_cha_ing wastewater to a POTW.

Treated water from Dunn Field would be conveyed to the _daitary sewer manhole

located west of Dunn Field on Kyl_ Street. The sewer system at Kyle SbFeet is dlre_tly

conveye_ to the City of Memphis South Treatment facility (also known as T.E. M_on

Facility). Discharging into the City of Memphis sewer system requires (Alternatives 2,

3 and 4) a written agreement with the city. The written agrt_ement conslsts of

idend flcatlon of the consfi_ents in the treated water aad thc mnount of di_harg_ to the

city. In addition, there is a fee of $0.5868 cent_ per 1,000 gallons of treated water if

th_ biological oxygen demand (BOD) is below 255 PPM and _u_pendod solids are

below 330 ppm. Additional charges could be rendered if BOD and suspended solids

increa_ above these IevcIs.
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W rD" W .

Treated water would bc released into on-site surfa_ water at a discharge point in the

northern part of Dunn Field (Alternanves 5 and 6). Section 121(e) of CERCLA

exempts any response action conducted on-site from having to obtain a Federal, State,

or ltx_l permit. Under the Clean Water Act, di_zharge to surface drainage would be

considered to a direct discharge. By EPA definition) direct discharge of wastewate.r is

considere_t to be on-site if the receiving water body is in the area of c_ntaminadon or is

in very close proximity t_ the site and i_ necessary for implementation of the response

action (even if the water body flows off-site) (August, 1988 USEPA; August, 1989

USEPA; and OSWER Directive 9234.1-02).

DDRC would [-fie a proposed "equivldent" NPDES permit application to describe this

discharge location, the continuous discharge rate and the constituent levels for the on

site txeatment system in order to solicit substantive ARARS. However, the

administrative requix_ment for either a permit or permit-equivalent would not be

applicable because this will be an on site discharge in aceordanc_ with OS_

Dire_zdve 9385.7-03.

h randy " ents

The N'PDES permit program established other substantive requirements for the direct

discharge of pollutants to surface waters that may be applicable or relevant and

appropriate to circumstances at Dunn Field. These NPDES permit requirements are

contained in 40 CFR Parts 122-128 and thclude:

Monitorine - As required in 40 CFR 122.44 (i), continued compliaxme with

apphcable NPDES di._haz'ge limitations is ensured through the establishment of

monitoring requirements for the discharger. The regulation requires monitoring of the

mass (or other specified measurement) of each pollutant mgulaled and the volume of

effluent discharged from each point source. Other requirements include designation of

$1_16 23ISF_'_-F_lI_I_tl_L_TAugu,q 19, Iq_ 9-7
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momtormg points, monitoring frequency, sample types, and analytical methods. In

addition to monitoring for regulated pollutant parameters, monitoring may be required

for other pollutants of concern. These additional moeltoti_g requirements are

developed on a case-by-case basis.

Best Management Practices - In addition to stanti_rd discharge limits, be.st

management practices (BMP) provisions can be required on a case-by-c.,_e basis (40

CFR 125.103(0)). These requirements can be incorporated into the NPDES permit

and/or the CERCLA site decision documents.

Ground Water Reiniecllon Treatment System MemphisoShelby County Groundwater

Quality Control Board prohibit_ ralnjected ground water. Set:tion 13 of the Rules and

Regulations promulgatod by the Memphis County Groundwater Quality Control Board

of Shelby County states "no injection wells of any type shall be allowed in Memphis

and Shelby County for the injee_on of ground waters or chemically or thermally altered

water into the underground formations. No well constructed shall be used for

recharge, injection, or dispesel purppse_, no further consideration is given to this

method." A copy of Soeton 13 of the Rules and Regulatons have been ineluded in

Appendix D. A waiver fora relnjeetion system would be required from the Memphis-

Shelby County Water Quality Control Board. This w_iver would have to be accepted

by EPA and the State of Tennessee. Frequent chemical testing of the fhinjeetad water

would be required to a_ur¢ protection of the ground water supplies.

51_16 _/'_ F_'_. ER/E_ RFI/DKAFTAU _,_,d 19, 1_93 9-8
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10,0 DETAILED ANALYSIS OF ALI'/athNA 1 IrES

The alternatives developed and screened in Section 8.0 are subjected to a detailed

analysls in this section. Nine criterla are used in this analysis, as m_ndated by the

National Oil _ad Hazardous Substm_ces Pollution Contingency Plan (NCP) (40 CFR

300.430(e)(9)). These criteria are as follows:

• Ovet'MI protection of human health mid the environment;

Compliance with applicable or relevant and appropriate requirements (ARARs);

Lot)g-term effectiveness and permlmence;

Reduction of toxicity, mobility, or volume through treatment;

Short-term effectiveness;

Implementability;

Cost;

St,ate Acceptance; and

Community Acceptance.

"r_e considerations incorporated into thes_ cnterla are summa_zed in Table 10.1. The

basis for defining the scope of these criteria comes from the Interim Final Guidance for

Conducting Remedial Investigations and Feasibility Stadles under CERCLA (1988

EPAI540/G-89/O04, OSWER). There is .90me overlap among these criteria, resulting

in repetitiveness, but this overlap assures that all important aspects of emeh Mtemative

have been considered.

10.1 Overall Protection of Human Health and the Environment

The NO Action Alternative (Alternative 1) would provide no protection to human health

and the environment other than that provided by natur_ aUenuation, dilation, sorption,

and limited blodegradation. The othe_ alternatives (Alternatives 2-7) provide effective

control of contaminated ground water beneath the northern pot_oa of Dunn Field and

beneath off-slte land immediately north and west (down gradient). These _lmraatives

are to minimize horizontal ground water migration in the FluviM Aqaifer, and intercept

$t_016 2_tSECle-E_UdI_DRW_u,_ _a 1003 Ill-t
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TABLE 10.1

Description of Alternative Screening Criteria

Scttenmg Cfik_fia _ . D_cfiplion of Criteria

Overall Protechvn

Httrpan Health ,and

l_nvironme_t

Comptian e._ vAth ARARs

Short -teEm E ffeetivene_.s

Long-teEm Effe_tlveness
_d peTm£tqetlce

Reduction of Toxicity,

Mobility, or Volume

through Treatment

Implementabillty

cost

Stat_ Aegcpt.,mce

Commumty Aoeeptance

This criterion requires _ment of how each alternative, Ls a whole

achieves ae_dm_irltal_s protgctiotl of h_ll_ health _md the environ-
ment.

This criterion requires a de_'dptlon of how each alterazdw, will
achieve ARARs, Included in this ¢val_tion are ¢hemleal-slmeifle ,

aeti0n-gpcct fie, _nd lo_tion-spccifi¢ AKAR$ as well as other criteria,

advlso rie._, wad guidelines to-ho-¢onslder ed.

Tins criterion requires an evalvation of how hunma health and the
environment will be prote_ted during construction and iu_ ler_,:en_lion

of the remedial alternative up until the time that response objectives

are met. This melud_ prott:_:tion of cx_mmuaity and site workers and
their a_seciated environment•

Thisetitefionrequlre.sane.Jaluationofhow human health a_dthe

environment will be protected after respon_ objectives have been

met. Tb.is requires a compa_son of the magnitude of resldu_] risk and

the adequacy and reliability of controls, permanence is meJ_ured a._

the degree to which treatment is irreversible.

This criterion evaluates the anticipated performance of the specific

proee.ss options that makeup _ach of the alternatives screened.
Included m this evaltuttioa is tm estimation of the amounts of

hazardous materials de_troye.4 or treated and the types mad qttamiti_s

of residuals remaining after trmtment,

This criterion requires oa evaluzlion of the technical _ad

admJnislralive feasibility of eonstluctmg and openating each

alternative, including the availability of required goods and sea,ices

(teehnologlea, offslte TSD facilities, technical specialists), Also

included here is an evaluation of the reliability of _l_ted

I_hnol_gles, the ease of tmderlaking additinnai remedial mc.Lsu res if
necessary, and the sbillty to obtain nee_ry permits _td approvals.

Ttus antenna is useA to compare the capital and O&M costs

_seciated with implementing each alternative, Pre.sem worth costs

ate summarized for each option using a 10 ye._r period and _ 8
percent dis_oLmt hate scenario.

_aJs criterion requires an _ment of the State Regtzlslory Agency
or support agency's preference among scr_ned alternatives, TMs

crilefioa will be addressed in concluding fashion in the Proposed
plan.

This criterion requires an _ssessment of the community's preferences
for _d concerns about selected alternative,. This criterion will be

addressed in concluding fashion in the Proposed Plan.

Source: ES, 1993.

SL_I 6 23/TAB 101-F_ERD_FI/J urr¢2g, 179] 10-2
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future releases of COntaminants from Dunn Field as long as the extraction system is

operated. These alternatives do not protect the Memphis Sand Aquifer down gradient

from Dunn Field, other than by intercepting the contaminated portion of the Fluvial

Aquifer before it migrates off-site.

The treatment system employing UV/Oaldafion (Alternatives 4 and 6) will destroy

chlorinated solvents in the water, thereby preventing these toxic materials from

harming the environment.

Air emissions from the alternatives employing air stripping (Alternatives 2, 3, 5 and 7)

will transfer VOCs from the ground water into the atmosphere. The emissions into Ihe

atmosphere will not exceed risk limits to human health.

10.2 Compliance with ARARs

The No Action Alternative (Alternative l) would provide no compliance with ARARs.

The other altemafves (Alternatives 2-7) provide compliance with chemical-specific

ARARs by removing VOCs from ground water beneath Dunn Field to levels below

state and federal standards for drinking water. If metals found in ground water during

the R1/FS in 1989 and 1990 are conclusively identified in the Fluvial aquifer, treatmeal

would be incorporated to meet other chemical-specific ARARs. Other action-specific

or location specific ARARs have not been identified at this time.

The alternative providing reinjection (Ahernative 7) of treated water back into the

Fluvial Aquifer does not comply with State and County regulations prohibiting

reinjettion to protect the public water supply. A variance to this ARAR would be

required from the State and County to allow rethjeetion.

10.3 Long-Term Effectiveness and Permanence

The alternatives involving ground water pumping (Alternatives 2-7) provide a partial

solution to achieving long-term effectiveness and permanence. These alternatives me
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not permanent in that when the ground water extraction system is shut down, migration

of contaminants in the l_.uvial Aquifer away f_om Dunn Field resumes. A source-

conu'ol action would be required to stop this mlgr_tion before long-term effectiveness is

achieved.

10.4 Reduction of Toxicity, Mobility, or ¥ob=m_ Through Trea_ent

The alternatives involving ground water pumping (Alternatives 2-7) provide effective

control over the mobility of conmmlnams in ground wa_r beneath the northern portion

of Dunn Field and areas clown gradient west of Dunn Field. The alternatives using

UV/Oxidation for treatment (AIternailves 4 and 6) provide destracfion of an estimated

1.4 tons per year of VOCs (see Table 8.3), thereby eliminating their toxicity and

mobility, i"edualng their volume in the ground water environment, _md pmveating their

dispersion into the atmosphere.

The alternatives employing air stdpphlg (.Alternatives 2, 3, 5 and 7) reduce the

toxiclty, mobility, and relume of cont2_rnlr_aCs in the ground water, hut create a larger

volume of air cotoaielng thw leval$ of these contaminants thai are below toxic risk

limits.

1O.5 $liort-Term Effectiveness

With the alternatives involving ground water pumpthg (Alternatives 2-7), effective

control of the ground waler movement beneath I)urln _e|d and adjacent areas occurs

within weeks aRer system starmp. The community will expede.ncs negligible changes

in protection during this pcziod, since these alternatives do not contzoI all contaminants

in the l_uvlal Aquifer downgradlent.

With the reinjection altemative (Alternative 7), introducing txeatcd water into the

aquifer upgradient of the contaminated zone servers to accelerate the movement of

contaminated ground water toward the extraction wells. Whiin this ac_on serves to

$ _I fi 23_F£: I_ _f_D_/Au_ I_, ]9@3¸ |0_
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hasten the cleanup beneath Dunn Field, it also reduces the influence of the exwa¢fian

wells down gradient from Dunn Field.

10.6 Implementability

The aiw.m_fives using ground water eltracilon (Alterv.afives 2-7) would employ wells,

piping, pumps, and r_t_ly off-of-thc-_helf other components that are widely available

from many vendors.

The alte_.tlve_ employing air stnpDiag (Alw.rnafiv_ 2, 3, S and 7) u_iliT_: off-of-Lhe-

shelf system_ that _]_o can be procured from many vendorS. The constnJction and

erection of these componea_ can e_sily be achieved using skills available in the local

arc_. The UVYOxidation treatment _ys_m (ARer_ative_ 4 and 6) is a specialb.cd

system that is available from only a small number of vendors. The erection of this

system would be performed using local skills _,ld _]pcclalizcd supervision from the

vendor'.

The alternatives using the POTW for water disposal (Altemafiv_ 2, 3 and 4) will

require stare and local approval for discharge of {re._ted water. Disposal of treated

water into surface drainage (Alternatives 5 and 6) is an on-sire discharge which must

meet substantive NPDES requireme.nts only. Disposal of h'cated water by reinjeefiom_

(Alternative 7) will rcquhe a v_danc._ to the ground water protection regulations

prohibit relnj_tion.

Environment,_l monitoring of both air and water di_cI_rg_ would be _cquircd for

altematlv_ using air stripping treatment (Alternatives 2, 3, 5 and 7). Monitoring of

water dlsch,trg_ from th_ UV/oxidation system (Alten_tlves 4 and 6) would be

required, but air monitoring would not be n_sa_.

Altern._fives using POTW dispo_,l (Alternatives 2, 3 and 4) will require the

em3]zrgemetl{ of _Jllt._ _,ew_r$ off-site, since currem_L y.ewe]_ adj,.cent mo D_mnrm Fie]_

_L016._Jysr_::io-_l:]_D pJ_V._.__._ 19. I_ 10°_
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not large enough to _ the new flow. Di_haxg¢ rates into sewers could not be

reduced without reducing the capture zone around the pumping wells. The distance for

which sewer upgrades would be needed has been e_timated at 2,000 lfoe_r feet to reach

trunk sewers offering additional capacity. The POTW (the South Wastev/ater

Treatment Plant) has sufficient capacity to haedle the additional flow generated by the

t_reatment system, and could accept the inng-term dlscha_¢ of treated water.

Constnlebon of extraction wells, _eatmeat urd_, piping, aed other ufititles will be

restricted to the perimeter of Dunn Fiald to avoid interference with any potential source

¢onUoI actio/I$ at known bur_d tren=hes. Otherwise the foca_on$ of extraction weLls

are not ¢rlbeal, and well locations could be shifted 20 to 30 feet in _y direedoa shoald

obs_cles be discovered during the design or construction process. Extraction weLls wiLl

be installed along the feace, and connected by uaderg_ound piping runnthg along the

fence. The ground water treatment system would be i_s_dled near the perimeter in an

area ]_own to be tree of bedal U'eacbes. All discharge piping, electrical at_]ities, and

service roads also can be located away from known burial are.as. Nevertheless,

contaminated soils may be encountered during constnlcfion of wells or pipe uench_,

requiring special disposal of these soils.

Construction of e×t.r'a_tion weds off-site (Alternative 3) would require negotia_ns with

property owners to obtain e_.emeats for ',veil locafons, piping, and electrical service.

If agreements cannot be reached with one owner, then negotiations woald be needed

with _other owner, thereby extending the pealed to implement this alternative.

The ext.rac_on system could be expanded at some future date as more informa_on is

devefoIxal on ground water conditions aw_y from Dunn Field. Adtht/onal extraction

weLls could be instafled either on or off Government property, focre_asthg the total flow

of containing.ted ground w_.teL This flow could be treated in _ new h'_atmcnt unit

located near those wall_ or piped to the unit serving the ithfial wells. Modifications at

$/_ 15._3_ I0- _VA_,_ 19, 1993 10-6
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the inidal _atment unit would be required if morn capacity w_s needed. Disposal of

treated water would increase to flow to the POTW or to surface ch'ainage. If disposal

wa_ by reinjection, new reinjeedon wells would be _qaired to accommodate flows

from the new wells.

10.7 C0s_

An evaluation of design, construction, and operation and maintenance costs has been

performed for each of the alternatives. The No Action Alternative (Alternative 1)

offers the leas[ cost action, saving the construction and operationalexpenses associated

with this acUon. The NO Action Alternative carries a potential future cost for replacing

community water supplies and managing the increasoci risk of dise.._ _nd suffering

associated with consumption of contaminated ground water.

The cost of installing extraction wells (Alternatives 27) is the same for all alternatives,

except for the special features. The installation of wells off Government property

(Alternative 3) will increase the costs of negotiating access and easements, but will not

nicrea_e the cost of the wells themselves as long as the number of wells remains

constant. The alternative providing reinjection (Alternative 7) has nigher cosls since

more cxtxacfion wells spaced closer together are needed to insure that all constituents

upgradienl are captured. This altomative also requires injection wells to handle all

treatedflows.

The ground water hreatment requirements for VOCs can be accomplished using air

stripping (Alternatives 2, 3, S and 7), which is cheaper than UV/Oxidation

(Alternatives 4 and 6"). The operation and maintenance eosl for the air stripping

equipment is less than the UV/Oaidatlon system. Should metals treatment be required

(chromium and lead are the likely candidates), ion exchange appoars to be the prefcr;ed

technology.

SL016 _/5 EC] _EI_/I_DR_Aulm_ 19. 1';93 _0-?
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I_c disposalof trcatodwater to the POTW (Altcrrmtives2, 3 and 4) cardcs a sewer

dischargefce lhatmakes up 30 to 50 percentof the annual operation and maintenance

costs. The disposalof txcatcdwater to surfacedralnagB (Alternatives5 and 6) offers

the leastcost,$_cc thci_are no sewer use Ch.?d_CSand Other operationand maJntcnancs

costs are low. The al_rnadve providing re.lnjection(Altcma_ve 7) has hlghcr costs

since moz'clabor willbe needed periodicallyto clean the reinjcctJonwells.

A summary of Lhe capitaland operationand maintenance costs are pre.sen_clin Table

10.2. The net prcscntvalue foreach altcrnanvciscomputed using a 10-year opcrzfing

pcrlod and an 8 pcrccnt discount rate. The cost per 1,0(X)gallons is derived from the

net presentvaluc,using the gallonspumped over the 10-year period as an c_fimatc for

the totalpumpage. Any of the extractionalternatives(2 through 7) willachlcvc capture

of contaminants initiallyin the ground water within a few years after startup,but

continued operationof the system would bc needed untila pcrm_Lqent solutionisfound

to haltor interceptthe conmminanLs migratingdownward from the burial_crc_sintothe

Dluvialaquifer. Thc 10-yearoperatingperiodprovides time to investigatethese burial

areas more thoroughly and develop a strategy fo_ cleanup. Details for the cost

estimatesarc presented in Appendix F.

1_hc capita/cost and operation and maJntcnzncc cost of ion exchange to accompfish

metals removal ha_ been estimated,but has not been included in the alternafi.vcs.The

de_vation of thesecosLs isprcscntodin Appendix F, with a summa_* shown in Table

10.2. These costscan bc added to any of the alterna_vcsto determine the totalcosts

should mctal__catrncntprove to bc required.

10.8 State Acceptance

This sectionwillbe" revisedfollowingSlateof Tennessee review and comment dum_ng

the public commcnt period allowed for this document and for thc Environmental

As.se_sment document. Discussions with personnel from the State of Tennessee,
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Table 10.2

S'rnmmry of Costs
Interim Remedial Measure for Ground Water

DDRC-Dunn Held

Capital Operation Net Present Cost Per

Costs and Maintenance Worth COOgal

Alteraative (1993 $) (1993 $) (1993 $) (1993 $)

1 NO Action $0 $0 $0 $0

2 Extraction On-Site 599,478 270,187 2,233,756 S0.817

Air Stripping
POTW

3 Extraction On/Off-Site 604,293 229,327 1,984,349 $0.956

Air Stripping
POTW

4 Extraction On Site 825,248 303,487 2,649,696 $0.969
UV1Oxidafion
POTW

5 Extraction On-Site 471,078 131,000 1,250,092 $0.a57

Air Stripping
Surface Water

6 Extraction On-Site 659,398 163,500 1,626,386 $0.595
U "WOxidation
Surface Water

7 Extraction On-Site 498,213 149,200 1,388,294 $0.734
Air Stahpping
Reinjection

Metals Treatment 1,089,260 102,500 1,645,411 $0.602
(Chromium &

Lead)
Source: F_S, 1993.

$ L016 /J/T_ 102.E/ERDRFI/_ulV,a 19. 1993 10-9
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Department of Environment and Con_afion, mulled in the following preliminary

findings: the Slate would accept a]ternative.s which control migration of ground water

contaminants from beneath Dunn Field (Alternatives 2-_. The State would approve

the _dternafive which provides destnJedon of the toxic constituents (Alternative 4) using

ueatment by UV/oxidadon. The State would approve the discharge of treated water

into the local POTW (Alternatives 2, 3 and 4), provided the POTW has accepted

discharge. The State would approve the di_hafge of treated water into surface

drainage (Altemadve_ 5 and 6), provided proper _mpHng prOCedures documented

dischargeable levels of contaminants after treatment and before discharge. The State

would oppose relnjection of trected water (Alternative 7) because that acdoa could

adversely affect public water supplies if a process mal_ncdon occurs.

10,9 Cnmmqllity Acceptance

This section wili be revised following community review and comment during the

public comment period allowed for thi_ document and for the Eavironmentni

Asst_ment document. Baso_ on experience at $imilaJr Sites and profcssinnaJ

judgement, the community would probably support altetnabves which coatml migration

of ground water contaminants from beaeath Dunn Field (Al_mafiv_ 2-7). The

community wonid probably approve the altemadve_ which provide practically complete

desm_e6on of the toxin constituents (Alteraadves 4 and 6) using ffeatment by

UV1Oxidadon. The community would probably have reservabons over the estimated

90 pounds per year of VOCs that would be dischargnd in water from an air stripping

unit (Alternatives 2, 3, 5 and 7) even though all discharges m_t subatandve NPDES

requirements. The community would probably have re..servadons over the di_.cbarge of

treated waiet into the locaJL POTW (Altemadve_ 2,3 and 4), but these _dons can

be addressed through use of effective pre-treatment tccbaofogins before the water enters

the sewer system. The community would probably also have reservations over the

discharge of heated waler into Surface drainage (Alternabves 5 and 6), but the._c
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concerns can be addressed by using effectiw pttmeAs controls, showing how small the

flow is relative to namt'al rmioff, zhowing the flow will remain entirely within the

channel banks, and showing the discharge will have in_o-aificant effcc)s upon high

water flows. The community will probably oppose relnjccfion of treated water

(Alternatlv¢ 7) because that action could adversely affect community water supptles if a

process malfunction occurs and because that action is rot permitted by current

_egulatlons. Because reinjecfion does not appear to offer technical advantages over the

other options and because it creates community concerns, it does not warrant fftrther

consideration. A summary of the.se considcrations is presented in Table 10.3.

_tNifl ZltSI-_ttXt_a_mT, p)D_t,,_,=, IQ I_1 ]_-1 ]
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lI.0 CONCLUSIONS AND RECO]_'_NDATIONS

11.1 Conclusions

1) The pump test conducted in the northwest comer of Dunn Field in September,

1992 revealed that the Fluvial Aquifer is relatively isotrophlc and has a mean

hydraulic conductivity of 6.91 x 10-2 feet/mthute.

2) Ground water in toe northwest comer of Dunn Field exhibited chlorinated solvents

(classified as Volatile Organic Compounds or VOCs) during the September 1992

pump test, as it had dunng ground water sampling for the RI/FS performed in

1989 and 1990. These VOCs axe present in the Fluvial Aquifer above federal and

state action levels.

3) Several metals, including arsenic, barium, chromium, lead, and nickel have been

found above action levels in the Fluvial Aquifer beneath Dunn Field during two

sampling events in 1989 and 1990. Some monitor wells exhibited one or more

metals during one sampling event but not the other, indicating a variability that is

not yet understood. Sampling at the pump test well in September, 1992 revealed

no metals above action levels.

4) Permit requirements for an IRM system would include an NPDES permit for

discharge to sutt'aee water. Administrative requirements Ihat would be reel

through an "equivalency" process include weg drilling permits, air emission

permits, water treatment plant construction and operation permits, and water

discharge permits.

5) An IRM consisting of ground water extraction in Dunn Field appears to be an

appropriate action at DDRC. Such a system would provide effective control in

$1_16.23_1_71 I.ERI/_DRFI/Jua¢ _6. 1993 1 I°l
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_ones of higkns/VOC contamination and prevent migration off-sito.This system

would alsoprovide some captureof off-sitecontaminants.

6) Technologies arc available to implement an IRM at Dunn Field. Extraction using

wells penetrating the Fluvial Aquifer is the most feasible control approach.

Proven technologies for ground water treatment at the surface include air

stripping, UVfoxidation and carbon adsorption. An taM using these technologles

be designed to providc environmenta2 protection, operational flexibility and

cost-effectiveness.

7) Technologies are also available to remove metals from the extracted ground water

if that is necessary. Precipitation and ion exchange are two processes that could

be added to the IRM ground walcr treatment system to reduce the levels of metals.

11.2 Recommendatioas

1) An Interim Remedial Measure (IRM) should be implemented to control VOC

contamination in groundwater beneath the northwest corner of Dunn Ficld. Such

a system would control ground water contamination in the vicinity of past burial

trenches until more is known about thc source and a permanent solution can be

developed and implemented.

2) Another round of groundwater sampling is required to butler define the nature of

metals contamination in the Fluvial Aquifer beneath Dunn Field. Decisions on

treatment to remove metals from ground water cannot be made until after this

sampling is completed.

3) The recommended action is e×trantion within Dunn Field and treatment using air

stnpplng, followed by discharge to surface drainage. This is Alteraadve 5
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described in Section 8.5. Using this alternative, 520 gpm would be extracted

from the Fluvial Aquifer using eight wells along the west and northwest

boundaries of Dunn Field. This water would be treated using air stripping

technology, which would emit about 1.4 tons per year of VOCs into the

atmosphere. About 90 pounds per year of VOCs would be discharged to Cane

Creek at extremely low levels that would not harm hum_ health or the

environment. This alternative is responsive Io protecting hum_ health and the

environment, complying with ARARs, and is effective in the short-term. This

alternative offers the fewest obstacles to implementation, is cost-effective, and

appears to offer the best acceptance to the surrounding community.

SD016.2315Eel i .EI_/E,KD RFl/Ju a¢ 26. 1993 I ] -3
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APPF2NDIX A

List of Agencies and Persons Cons_Ited
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38 128

i,

'_'_ _ "_ _ ._ ;R _5 _ _

__° _ _._-
_ .,,.__ _ ,:_ _ _ _3_ r, _,

,:_, ,.,=_ =- .,,. _==o _>= _



38 129

NOTES OF TELEPHONE CONVERSATION

Phone Call From:

Phone Can To:

Phone Number:

Project:

Bad Siegel
Englneerlng-Science, lnc,
St. Louis, MO 63017
(314) 576-7330

Jordan English
Tennessee Dept. of Superfund
Memphis, TN

(901) 543-6695 Date: 11-20-92 Thne: 08:30 AM

Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Permits for Superfund Sites

Discussion:

Since DDRC is a snperfund site, Ire initial permit process concerning time
requirements for applications and fee do not apply. Superfued site permits are waived
but a letter and a completed permit application sL_ll must be submitted. If water is

discharged offsite, and material is disposed offsite, then a permit for the offsite location
is required.

The following contacts would be helpful for permit information:

Air Emission Permits: Contacts: John Yeg_neh or Mac Parker
Memphis Shelby County Health Department (901) 576-77"I

Water Monitoring/ Contacts: Greg Parker or Batty Moore
Drilling Permits
Memphis -Shelby County HealLh Department

(901) 576-7741

Off-Site Disposal, Solid Waste/ Contact: Mark Thomas
RCRA Permits

Tennessee Division of Superfund
Department of Environmental Management

(901) 543-6695

NPDES Discharge Contact: John Leonard
Tennessee Division of Superfund
Department of Environmental Management

(901) 543-6695
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NOTES OF TELEPIIONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bad Siegel
Englneering-Science, Inc.
St. Louis, MG 63017
(314) 576-7339

Robert Foster

Assistant Director of Water Supply
Nashville, TN

(615) 532-0155 Date: 11-20-92 Thne: 10:00AM

Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Federal MCL's

Discussion:

Mr. Foster verified that the State of Tennessee Guidelines are equivalent to the Federal
MCLs for drinking water.
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NOt_,S OF TELEPHONE, CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bad Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
O14) 576-7330

Greg Parker
Memphis-Shelby County Health Department
Memphis, TN

(901) 576-7741 Date: 11-25-92 Time: 11:30 AM

Defense Distribution Region Central

Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Water Well Permits

Discussion:

The Memphis-Shelby County Health Department requires a well permit for recovery
wells or similar purposes. Mr Parker will fax the Well Application Form.

The Department has a rule prohibiting reinjec0on wells. ES is considering an
ahemadve that might use reinjection into the same formation. Mr. Parker explained
that to date, v_iances to this rule have never been granted
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f NOTES OF TELEPIiONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bail Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

AI Chockhachi
Public Works

Memphis, TN

(901) 353-2392 Date: 11-30-92 Time: 09:15 AM

Defense Distribution Region Central
Memphis, Tennessee
tatedm Remedial Measure for Ground Water
SL016.22

Subject: Location of Sewer Lines

Discussion:

The location and diameter of the sewer lines located in the Dunn Field area are as
follows:

Kyle Street,west sideof DDRC, pipe has an 8 inch diameter line.

Hays Street has an 8 inch line which turns into a 10 inch llne at Person Slreet.

A 36" diameter line is located south of the creek at Person and Regeon Street. A
manhole is located near that intersection. The pipe goes northeast, along the creek and

crosses the creek and ends up at Oaklawn Street.
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NOTES OF TELEPHONq_ CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bad Siegel
Engineering-Science, lnc.
St. Louis, MO 63017
(314) 576-7330

Clure Win frey
Administrator of Wastewater Collection

Facilities, City of Memphis
Memphis, TN

(901) 528-2917 Date: 11-30-92 Time: 10:30 AM

Defense Distrihullon Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject; Sewer Lines

Discussion:

AI Chockhachi, Pre-tre2tmem Coordinator wlth Public Works, authorizes approval to "
hook up into Ihe sewer system/line connected to the South Treatment Plant.
(901) 353 2392.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bad Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576 7330

Iohn Yeganeh
Memphis-Shelby County Health Department
Memphis, "IN

(901) 576-7741 Date: 12-09-92 Time: 10:30 AM

Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Operating and Construction Permits

Discussion:

Memphis-Shelby County has adopted the State of Tennessee Air Cede Regulations.
The Code Number for an operating permit is:

Section 16-77 Reference 1200-3 9 .02

The Construction Permit Air Pollution Code Number:

Section 16 77 Reference 1200-3-9-.01

The Construction permit costs $200.00. The Operating permit costs $50.00 a year if
the discharge is less than 25 tons per year. it takes 90 days or less for the permitting
process to be approved.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bari Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

AI Chokhachi
Public Works

Memphis, TN

(901) 353-2392 Date: 12-15-92 Time: I:45PM

Defense Distribubon Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: South Treatment Plant

Discu._io n:

The South Treatment Plant, Memphis, Tennessee is Currently handling 65 million

gallons per day. The Plant has the capacity to treat up to 80 million gallons per day.

Volumetric Charge for disposal into tile sanitary sewer:

a) $05868* cents per 1,00G gallons if:
- BOD is below 255 ppm
- Suspended solids are below 300 ppm

b) $0.5868 + $0.27 cents per pound if BOD is above 255ppm.

c) $0.5868 + .46 cents per pound if suspended solids are above
300 ppm

* includes no added treatment charge

A meter must be installed to record monthly volumetric discharge rates.
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NOTF_OF TELEPHONE CONVERSA_ON

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bail Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576 7330

John Yeganeh

Memphis-Shelby County Health Department
Memphis, TN

(901) 576-7741 Dale; 12-17-92 Time: 09:30 AM

Defense Distribution Region Cenwai
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Air Emission Permits _ "

Discussion:

The two treatment processes that are under consideration are the UVfOxidation process
and the Air Stdpper unit. Both processes must file for a constructlon/operation permit.
The state will decide if the OV/Oxidatlon would be exempt from the permit, based on
the technology. Based on air stripper technology, there are no air quality standards for
VOCs and therefore each unlt/strlpper is handled on a case by case basis. Each
application is based on "Best Available Control Technology (BACT)".

The Air-quailty Control Region of Memphis is Region #18. The status for the

pollutants in the Memphis area is as follows. In October 1992, documents were sent to
EPA Region IV In obtain approval for designating carbon monoxide at attainment

levels for Memphis-Shelby County. The_e documents aye currently under review by
the EPA. In November 1992, documentz were sent to EPA Region IV for review on
the ozone levels for Memphis-Shelby County. EPA is currently reviewing the
documents. Lead, ozone, and carbon monoxide levels for Memphis-Shelby County are
currently at non-attainment levels until EPA approves the new application.
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NOTES OF TELEPHONE CONVERSATION

Phone Cag From:

Phone CaB To:

Phone Number:

Project:

Barl Siegel
Engineering Science, Inc.
St. Louis, MO 63017
(314) 576-7330

John Yeganeh
Memphis=Shelby County Health Department
Memphis, TN

(901) 576 7741 Date: 6-8-93 T'mae: 02:30 PM

Defense Distrlbudon Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Air Emission Permits for Toxic Air Pollutants

DiscusSion:

The iegaiadon for Toxic Air PolluLants is the State of Tennessee Air Pollution Code

Section 16-81 Ref. 1200 3 11. The toxic air pollutants referenced are as follows:
Asbestos

Beryllium
Mercury
Vinyl Chloride
Benzene
Radioriuclides

Inorganic Arsenic

At this dine, Tennessee air regulations do not contain a Toxic Air Pollutant Clause for
other VOCs. The State could possibly adopt such a clause by 1995.

The BACT requirement in Memphis-Shelby County for VOC sources is handled on a

c2de by case basis. For a release of approximately 2 to 2.6 tons a year from an air
stripper treatment system, there is no control requirement for BACT. The emission
rate that BACT applies to is handled on a case by case basis.

The Memphis-Shelby County Health Department Pollution Control Section determines
the type of VOC monitoring that is reqmred for an Air Stripper or IJV unit. For a
discharge of approximately 2 to 2.5 tons per year, the monitoring could be daily,
monthly, or every 6-months. Each discharge situation is handled on a site by site
basis.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Pcojec1:

Bail Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

John Leonard

Tennessee Division of Superfund
Memphis, "IN

(901) 543 6695 Date: 06-14-93 Time: 09:30 AM

Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Amendments To An Existing NPDES Permh

Discussion:

The existing DDRC NPDES permit would need to be amended if:

a) an additional disal_arge point is added i

h) the type of water to be discharged is not covered in the existing permit. The current
DDRC NPDES permit regulates slorrnwater and non-cofltact cooth_g discharges.
Treated groundwater is considered process discharge, which is not included in the
existing permtL Flow characteristics for the process discharge are required;

c) new parameters are Io be discharged. This would also require new sampling erlteria
and _tal analysis. Additional monitoring requirements would be included.

The time requirement for amending the permit is approximaleiy 90 to 100 da s and
could include public hearings. There is no fee to amend the current permit s_ce there

is an existing fee which is paid mutably.

If the current NPDES is to he amended, then a letter must be written, stating the
changes to the existing permit and the reason for the nhanges.
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NOTES OF TELEPIIONE CONVERSATION

P_one Call From:

Phone CaU To:

Phone Number:

Project:

Bari Siegel
Engineering-Sclence, Ine.
St. Louis, MO 63017
(314) 576-7330

John Yeganeh
Memphis Shelby County Health Department
Memphis, TN

(901) 576-7741 Date: 6-16-93 Tirae: 09:30 AM

Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Air Emission Permits

Discussion:

EPA is currently reviewing an application to redeslgnate Memphis-Shelby County as an
att_nment areal for ozone. _,Vhen an area is urlder reclassification the eUlTenl State

Implementation Plan (SIP) must be updated. The State of Tennesy.ee SIP is in the
proce55 of revision.

While the SIP is under revision, ozone precur 5or requirements have been adopted by
_fcrence from the State of Tennessee Pollution Control Guidelines. The ozorte

precursor requirements are specified in Section 1200-3-18-.02 and state thai a VOC is

any organic compound which participales ia atmospheric photochemical reactions.
VOCs that do not pariicipate in almospherie photochemical rezcfon_ are labeled
non_'eactlve organic compounds.
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( NOTES OF TELEPHONE CONVERSATION

Phone CaU From:

Phone Call To:

Bail Siegel
Engineering-Science, Inc.
St, Louis, MO 63017
(314) 576-7330

A1 Cho_achU Pro-treatment Coo_inator
Public Works

Memphis. TN

Phone Number: (901) 353-2392 Date: 6-17-93 Thne: 03:00 PM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Water Discharge/South Treatment System

Discussion:

The water discharged into the sewer system at DDRC is metered through Memphis
Light and Gas. To obtain the sewer rate charge per month at DDRC, call the Sewer
Fee Department in Memphis with the DDRC sewer account number.

Approximately 70,000 gallons of waste water (water from the pump test 8/92) at Dunn
Field will be discharged to the South Treatment Plant also calthd the T.E. Maxon

Facility. A fee of $0.5868 cents per 1,000 gallons of waste water will be charged to
DDRC.
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APPENDIX B

MEMPIlIS-SHELBY COUNTY AI_ POLLUTION CONTROL GUIDELINES

SECTION 1200-3-18-.02

$L0 ] 6 23/ApP_/EF_DR_I?J _rc 26, [993
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120C-3_18-.02 DEPFH_TIOH8

{11Unle_w sP_c_f£cally d_finQd in t hi= Chapter, _he deflnin£onR

(a) "voLa=_la 0rgan£c Comp_d (V0C)- _eans any organic
c_,_nd _h_hpax_lcipat_8 in a_mocpheric photochemical

rQa_lo_B. %_C _ay b_ measure by a _t_c8 _tho_e an
_LV_Ie_L meth_, a_ al_rnative _t_od , o_ _
_r_d_r_ s_lf_ d _d_r 40 C_R _rt _0 revised as of

J_l:/ Z, 199D). A r_ferenc_ m_thcd, a_ equiv_en_ me_od,
or _n al_ox_ativ_ _Qtho_, hc.ms_x _y _lsu m_]l_
no_act_ CO_pD_. 1_ _ch _QB r a_ O_ OE

op_=¢_ may _xclud_ th_ no_ce_¢_lv e o_ganic ¢om_un_L_
w_en d_ermini_g cn_lianc_ _th a s_a_azd. The
foli_"_in_ _cn_po_z will not _ conGid_red volatil_

Ethan_

Msthylene chl_=ide

M_=hy] c_lerofarm {l.l_l-tr_o_/or_e_hane)
Tr_¢hl_z_fluorom_h_ne (C_-I1)
Dlch]O_fluo_ms_n_ (CFC_Z2 I

Tri_luoram_an_ _c-_3}

Trie_lo_t_ifluor_ethane (CPC-I_3)
_icklo_Letr_fluaroo_h_no (C_C-_14)

ChZor_pentafZuore_hane (CFC-115)
Dlchlor_iflu_roe_hane (_C_C-123)
Te_za_Z_o_oot_n_ t_CPC-_34_)
Di_lorofluor_e {Kc_c-14/b
ChZozm_f_uor_e_ane _C_C-Z_2b)
2-Chl_ro-l,l,l,_ . T_rafluoroe_han_ {HC_C-124)
Pen_afluoroethane I_F__125)

1,1,2,2 - Tet=a£_uo_o_han_ (_C-134
1 1,z . Trifluare=hane (K?C-143_
1,1 - D_l_ore_h_ne (_C-L_2a]

_erfluoroe_n c_mp_unds in the fOllOw/n_ fou_

_ciIc, branched, O_ l_ar, co_le_ly fluorinated
Klka_G_

CYClic, bz_nch_d, ot l_ne_, c_m_le_ly _luD_l_ated

_Y_lJc. bra_chod, ,or line.r, co_pleteI_ flun_inated

gulfur contai_n_ pe_l_or_=b_n _ with _0
_n0atKrations and With sulftur bonds only to c_rbo N
and fluorlne

(bJ "Rxm_pt BO]v_nt. _t_an B an_ ¢O_l';)Oun_ _at 16 eX_LRd

un_e:: _he _efi_iti_ _f "Volatile organic COmpOund "(VDC)"
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APPENDIX C

FEBRUARY S, 1991. LLI IER SENT TO THE GOVERNOR OF TENNESSEE

FROM THE REGIONAL AD_,_NrIS TRA TOR OF EPA REGION IV

J

$I_16 23 IApI_ C fI_DRFI/Ju _e 26, ]993
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_*z5 ¢_ _ r_..i 0 .'TR _ [ _'. N_

FEB B IS_" - - " ....... • / _:'

Honcr'_bl_ N_ d _Whe_ter

C_vzrn_E cf Tennessee

S:ats Capitol

_sh_ill_j T_tLn_S8_ _9219

TO _G!I_w _p the lett_ Lo r_u f_ _._sls_ _ * .
G. K_S_n . • y an= A_.T_strator WilliBm

. [_rg_ da_ed Dcc_mbo= i], 1990, ¢oncmrnlng the C!_a A/z A_=

. " _ Rust be c_plc_e_ ¢_ _ta_e4 _on to _m_71am_n_ _he

as_o_±_zed wi_h e=_ecia!!y _ha_: _chedul_.

0v_2 _be _exr _ew week8 and m

CO_O!_ _n ac_¢rd_:e with _he _e_dme_ts, Th_ En_nmen=al

Prutm_=i_n AgenCy {E_A], w_le _lo_inq _ impl_,u_n*_n new -

con==ol initiatives at _he n_iena/ l_val, w{ll _up_:_-_ S_e "

_f[or_._ by pr_Id_ a nll_h_r O_ _ida_ce matu_is _%_ Condu_i_

_rk d.r_c_ly _l=h yo_ S_at_ azm ag_nc- f dixec_o= an_

a_iSSd:ice _o _e pEov_d_d _V E_A,

• h_ f_]l_-*_In_ pa_a_r_h_ discuss in _e_ail va=i_u_ T:_=le I

I. p_un_'_/Clas_ifica_o_s/_o_dar_ D_e r_=ions

Ths leu-_nr _ _gistan= A_¢_is:ra=_r W!lliEm G. Rosenb,o: to Ou

in _ _- . • ¢ Le_-r) de_crlbed
_i-_ T[i_llo_ th_ S=a_e _op_ _at w_l be ii_ d _

de=er_n_ the desi_nation_ _la_s_flc_tian_, an_ _n_nda

dena_J.na___ns fo= azeas in you.- S_at_. Th/_ lethe z wil_ descr_h_

=ho_c _c_i_r_ in.mm=e _ai!, _nd pr_vid_ a hh1_orin_ for B_c!flc

ac_l_*_ yo_ _eeC _o "_ak 8 wi_ _8_c_ _o y_- a/e_.
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A,
ZO_" a_d 0

_ _ene=ai, the I_BO C_ =e_ire each Stat__ to s.hm_t to
• _ hy March 15r 1991, (120 day_ a_Zsr enactment}, a list
of a_l a._a_ in the State, indicating design_L ons

(aUL_ n,_ t, no_a_n_i o_ _cla881_i_le) _0_ o:on_ o=

CO lot a_.+i=mln_ ex/_tln_ d_a_na_lone) cud des_rLbinq

_hei_ b_und_rles: TK la _o_ lawl_la _hroug_ _hi_ p_

n_a_±_men_ t_ a:_a!_menu. Epi intends t_ act on _he

flat by _romulgating ne_ O_ affirmed d_stgn_ions,

classifications a_ _oundaz;e s by no later _n Suly 13,

l_l no later tham. 120 d_ya _ter r_c_i=t Df the State

lls_ £s requi=ed]. If EPA c_oosea _o mo_ _he Stc_e lls

EPA inter_r_ti the _ A_ to requir_ ":._o D_si c proc_o_

to= de_i_aa_in_ =lassifying, _nd determining the boun_a-

enac_en_, _s±cnatio_ 9cc_=rmd by o_ration of law on _he

ag_n d_s%gn_d _ nonattai_me_ -_y opexatlon of law. _

a_==on I a_e_ tha'. were desi_ed r.onattainmont u_on

e_cr-_en_ _e_e C!_ified ar uha_ __m_ e_ _h_ basis o_

$_.-85 _ata, /__ the ca_o of ozone, a_ _88-89

th_ c_e _ CO. _h_e cla_s -_ons in c .

(1) _he 45I_L_y _e_r_pol_ statistical ar_a IM._%)/

con_o!!4_:ed metroDollta _ s_ati_tic_ _=e_ CMS A

and C0 nonatta__nmen_ _.rea_ t.hat _r_ cla_if£_d u_o_

OpPOE_D.I_ _Or the Ad_ini_trato_ to consl_r ad _ti_9 I_.@

classification for r_nattainmen_ areas _ndet _he_ pe_cgent

pro_a_n; au_ {iii) ¢-9e cPq_i[t_ _ for _ll_i_sic_ of

_v_lable control teuhnolo_ies (KACT) in OZOne no_at_ain-

S_cond_ a_di_ional do@ignationo_ cla@_if_cazioPs, a_d

b_und_-settin_ will OCCLLC 5_LCuugh the 5Larp. sU_mls_lo_ _f

_ lis_ of _areas £-_ the $_a_e at 120 _ays :=_=m enactment
(._,=--n i_=, 1991), and E2A prmmulgatlon of thac last wi:h
=_p=o_±a_e modifica_ionsj no later _han 240 dayo f=_=
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snacTm.n_ (July 13, !sgl}. Th/s 240-day p:ocess may resul=
i_ The adMr.tlon of _ no_at_ai_@n_ design!on@ for _o_e

_oas nQ_ prcvio_mly dmsi_nm_ed nunat_l_n_ t a_ =h@

dQ@i_%_=_d _o_att&e_c_ _ o_ the da_ Of @_ac_G_.

Amea_ newly dealgn_d _o n_n_tair_en= _t th/_ 240-day

procseB will _e classified, and _%elr clasu&_ica_ion will
n turn hrlggmr (_) the 4._-day _roee== dee_rihed in Lh_

_&s_a_ Ac_;_@_o _ L@t_e r fo_ _zo_@ o_ CO

mJ_r_t_ir_T_t ar_ Cla@_ifi@d &S B_.K_._,_ _v_e o__

e_r_me; and {£i I th= f0-d=_ opportunity _or _he •
A_Tlin!s_tor _o confide= a_Ju£_in_ t_o clzL_si£icatlon f_

o_o_ _o_._ain_c._ _ a_e_s _de_ the 5 _c_ _ovi_lo_.

2. _i_emen_ f_r _e_!._ic Areem

undor the 1990 C._, as o._ _.he dah_ of enaczm@n_

INov_ez !5, 1990), "_phis an_ Nashville were

d_!gnated nona*,t_ip_em t ._or ozone a_ _mhi9 _8
d_elgnat_d _na_nai_menr for CO by ope.-_tlon of l_w_

T_e6e arm _=_ dgsignat_d _onatt_L_n5 under 40 CPR

.,na_ 8! (_he dm_iqn_tion tables). In addition, each
• =e_ hcc_ c!_sslfied _n dccorda_O with !BB?-@9 air

q_l£uy daua Zo: o_onc, und I_8_-_ 9 dmt_ for CO.

The fol!owLgg table _dcn_ifieu _ach pre-en_cnmen5

ozone _=d/or CO n_natteiDm_ _.T@a _ y@_i S_t_ its
r_!ev_-_ air aliry _a:a, _n_ i=: clasei_!c_ion _
of the date o_enac_mem::

'l'ahSs I_ Ozone

Nero_ 1987.8_ C!assi_i.-a-.ia n

of pesi_n
Area y_ ]li_

}:. ._k Memphi_ 0.I_0 F._derate

Nash_ille 0,_38 M._er ate



DEC. _7 "gE 11:_ _B=_. _LB_ C_Ty _-TH DEPT. 38 14 7 P'4/13

_IQ _) rn

_B8-89 Cla s '.ficat in

Va "_,u e

_=mphl s 9,6 Moderata

/ _ In_,_oa_ed _ t_le. i _nd 2, the we_phls and
_esh__lle _m_ w_r e classlf_ed, as Of _hs dat_ @f

ena_.mnt, as ma=ginal or m_erate _o z. ozo_ e a_ d =he
Y_phim area was c!_SSlfiOd as m_r_t_ &O= r
prsvlously 8ta_ed, th_ Stat_ IB re Ir_d'ta C0' AB
l=st of all ozone and/or CO a_eas L_nn-_ sll_%t a

he State,

des_qna_ing them a_d _eac=_bln_ their bo_da_les by
Mar_h 15, 199!. E_A Will promulgate t_e list _ nQ

la=e= _.han July 13_ !9_I. In dete_mlnln_ _he

bounda/ies, the S_a_e sh_nl_ _ons!de_ a wide range of
/act_:s, i_luding ulazic n ..

m_ I°C_ , popula__on dens__y, !
gr _h pa_tsrns, _o_a_ing 9z_zerns, c_erci_ 1
development industrial devell _.mt .

m_-_o-olog[ cal c_ndl_ions, aad _ll_t_0n o= prec_sor
E._Spo_ -n d_ln_nq _he h_,/_dn=ies" The d_f_ul_ ....

ur_ for bounda_/e _ f_r ozone a_ CO no_atta_nm_
armas Should be _no _A/C.w._A.

AB Ind_=a_ed _ . :
_.. _h_ A_alst_n_ A_m1_Istre_or L_e=_ if

thin desig_ v_!ue of _ny of y_r o_0nc (and/o r CO)

_TeaS im withl n 5% Of _h@ C_%-off fur another _i he=
°r lower) c]assiflca_io_, our Stat ( 9

.a. Y _ _=y requem_ _hmt
th_ area b_ recl_ssi__d to _he other classification.

A ,_DeCember 19, 19_0, le_%e z has been r=c_i_ed fr_

you- State alr d/rectox r_questlnq tha_ _h ws_ -

_rZa in=lumen s ISS0 air _llty d_a,
a&= quallty _r.nd8, g/ow-_h proj_c_!0ns, and _zission

trend_ in_akln_ its final _ec&sian on the _D_iS and

"' Nasnv=l_°.cl_ssificatign_- EPA =_s_ m_k_ an suca
_eclass&flca_Ion by F_m--uary i_, 1991. W_ w_ll

evai'_ate y0u_ re_s_ s_d, shortly af_,_r ye_aary l_,
1991, notl_y you of %he d_clsi0n,

b. _ _,_ae W_K D@@i a_ed _o_a_al _W_t as of t_le Dat_
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Te_%_SBGe b&_ _e _Q_Jil!60ZOnO a2aa, _ I_D_--_lQn cf
which was designated n_nettairm%ent pri=r tc the

enactm_n_ af the !900 _%AA. EPA ex-_ect6 _ha_ %he
followln 9 _ew _/ea' wll I be deslgQa_ed nor_t_a_em_

_nd ClaSS_flQd DaSS_ on _a ZOlGVa_ a!z _aali_y dz_a_

Table I: _one

_ame 1987-89

A _a ValuD

91a_ificatlo_

F_no_i!!e 0.135 Mnr_ina!

B_

2_S previously indicated, _he State is re E_/.r_d to
_bmi _- a Ii_% of all =zone and/o: C0 a-'ea_ in the

s_a_e, _asi_ating _h_m _u%d d_s_ribinq _heir
bcund_=_e_ by -%z.-ch !_, 19_I. EpA w_.l! p_-o_iga_e t_e

lis_ by ?_ latGr _han J_ly 13, 1991. £= d_ter_in_

"--":e_und/_!es , L_he S_a_.e.sh_l_0n_iderk&:?_i_a range

.............. _ .. ........ .p p .... . t_., .
grc_r-h*ll:attern " c_u_!ng_e_a_ . _c_ercihl _

A_i_ic_!!y, i: _=uld b_ no_d that 5myth C_ttn:y_

V:._g£nia, _hich is adj_cen_ _o _he Johnson City,

_'_h&en_ ai_ q_allty _n_ard f_r o_=_ and will likely

_ :_igna_ed _ nona_tal/_ent. $£n_ Smy_h CoUa:y

moni_o_ad v_.o!a=Icng i_ -_Ing eva/uaued. Should _a_

ev_lua%ion _dlcate tha% the Jo_u_on _:i_y are_ is

_=e_ could b_ ex_r.de4 _o include nll ,It _ar% of th_

M/A. EPA will ens"_e _hat _he State a_ - a_ency lu

• -._keg-t_ inf0_d _f _ny _er_i_en_ dev_lopla_._ts _a_l_q
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In _971, when EpA p_mulg_-.ed _he emh_mnt SO sr_rda_ds

-aa#iflable. Iny area an yDur $_ate des&gna_e_ as not
a_=air_ng the SO standard as of the ¢ cP-he 2 date c. enactment o.

199Q CAAA (_ov_mber 15, 1990) is de_&_at@_ by
o p.e=an~on o_ law as a no_ain_¢n_ arem u_de= the 1990

. C_. The foll_.n_ list_ _he C8_£@s £._ yo_ S_a_Q w_ie_

Arem

_ent_s_ _.. H_m_h_eys Co_%_ies

(TVA _w Joknsonville)

_Jlk Cm_nry

d=--g'lahluns 120 days _rcm _ase of _o_i_'2lcat!o_ _y E2A. 2

_ever, I encsu_agc yo,J t_ s_',m.i._ M0U_ d_._!_nm_ions f_r
t.h_-e _=u my March 15, !£91, along ..;i_h =he @ith_l_ai ._or

ozcne. _ y@u #llh"!t th_ wi_.hin _hia pe_'iod, E_ wlll

ma_e _VRZ_ efforc_ tc pr_ulqa_e combined d_si_at,_o_s by
Ju_y i3, l@_!. In any even_, I _._ requesting -_hat you

da_@ of _his le_er.

2. ulfuz DIO .'_e S _ -, ent

_O._ arc_ _2@as _n yo_ State deu_%ed as no_t_a!_nt as

of _he 4a_e of enae_menL for S02, huz lack3n_ a fully
a_mpr_ved plan, _.._e Sta_e mu_ _*lhmlt _ ST2 _o _2A wi¢h_ IS

m_n+_s Of the d_ta Of enactment. _er _h@s@ e_Is_i=g

"_'GF_ aip_C_t. 1 _ :_¢asl _is. r eq_ir ¢ m rev: sln. q _he. SI_ _;0
Znc-ude add__u__ c_n~rols as _eeded to prov_ Zor

_=az_enS. T= _@7el0_ and _plc.me_ these ccn_Eols, a
_ll_be--_ O_ i_rtant 6CDiVi_i_ _ must he corn leze_ ¢r @_a_.@_.

_'_c&.-ed _ _he le_.slatlcn. .-cr example, actions musz be

£=-_lars_.qu&ck/[ to collect p_llu_ _mTssio_. 8 da_=,
co_d_t a_r qualz_ M mo_el_n£. _d a_r _ec____ied control

megs_eg. The SIp must ?rovide _@r et_ai.n_emZ O_ th_ SC

8,_p_auCd _ expedlt.o_sly as practicable but _ la_@r _ha_
f_ysars zr_ the date @f e_c_._en_.

in the Polk C_nty ar¢_. The _tn is c_r_ntl_ _d_rgoin_
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eva!u_!on.which may _sult i, a requlresen_ fo_ _hs StaEe
_o s_: a _ovlse_ plan _o= _at arsa

T_e _bovQ._n_ioned SIP mu_ _cct 'all C!ea.n Air An_

_72e_t_r_me-_t_ for _.._pleme_ti_n _l_n_ idsn:ifled i_ section
(c) C_f =_e C_, and _D C_R Paz_ 51. Gu_d_ce an those

rmqulreme._s W_ pr_/_usly provided _o u_ St_e Air

requ_n=_ _nclude, bu_ _z_ no_ llmlred co, th_
J_p] men_ation of all _a_onably avm/labl_ _ont_-ol _ea£_re_

fcr r_c pc__t_in_ of n_w or m_dlf_ed sources _ch m_e_
_h_ cequir_m_nt s _f _ec_lo_ 173, and C_pliance _ith _he
aooitio_al requi._cnt_ of _ectio_ ii0 _

Lm_d Krmas

I. _nn_nlons ar, d B_umdar_o,

aZ_ai_ne_it, Or _r_classi_i_bi_ " _d_ _EIOb i07(_}(_) O_

556 C2_%A, S_A is now a_5_iz_'_ _5"req_i_= _he _e _o

des!_n_ze ar_a@:tn._h_;S_a as _o_at_ai_nt, a_ainm_n_, •
oz unclaesiflablc foz lead.

B@ue_ upcn_th_ av_ilah!_.cinfcrmati0n _PA b_

Ar_

Shelby County

Willi_msoo Cou_cy

Pa_rre County

• NO_a_D._n _

• Unclasa_fia_im

Lea_. MA_QS _x_eedan_ 3 for 1988 A_ i_8S.- _leae_ OorI_idsr

_h_ da:a.conta!_ed i_ _h_ t_im pZ!Or to 8C/l_i_t_/_ yo_
_O-_na_:_ to _pA, ._here i_ not s_fflcle*_n quali_y
aBSLI/_ _l_le_ 1 ai_- da_a to d_e=mim_ _hs a_ai___n_ mtatu_
O_ F_y_'.te Co%_y, Onto ad_q_a_ d_t_. is Obtni_ed¢ _he

F_z_her gui=_mce On d_te_m ninq _iflc bo_ndaxles is

• v

: i
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£_ _-_se azQa_ by .-mr_h i5, 199!, along wi'th the _bmlu=al

CO. , -_:_ou _u_m_ them _£_hi_ =_s perle4#
... EPA w_ll maMe eve_T[ e_o_ rio _r_ulg&_e _o:_in_d

d_Gign_=io_ by _uly 13 IB91. _'To any _n=, I a_

l_ter_

_. Lead _I__

£o - g .
-_ad mu#t s h_1_ a $I_ _- E_A _i_ 18 mcn_hm 0_ the

n_na_ai_en_ da@ignat_on. ._hm _I_ mu_= providm fo_
a=tmi_e_ Of th_- l_d _=an_a=d as _KD_i_i_ I
p_ac_c_Dl_, b_t _O l_te: tno_ f_v_ ye_ r-_m _he dat_

_-ona==aL_.d_signa_i0r._ .i_ the third _e£ calenda_
a* 1 " _ " " (
- Bgl. Therefore, we exp_c_ =hal= lead _s will be d_

_a? -_-z_ qua_v_: (calend_) of I_93. A_caL_en_ da_ee,
_or =ne_ nonazzai_nz a=eas _houlo be n¢ late= :h_n the
third q_arte_ (¢al=ndar] of 199_.

C-_%, _./ 4_ CpR p_.-_.:51.' Th_ e plan re iremen=s In_l_e
bo_ ar_ _o_ ]I_71_0 ZO, ths _D!_e_ta_O_ O_ a/i

reasonably avai_ab!_ conczal measures needed for

prov_s=_n_ for _he _e--mi_ting of new o: _dif[_ _o_ces

which mee_ the _eq_a±remen_s Of _o_io_ 1_3, _ ¢0 !i_cm
_i_ -._ Oddit_ooo I _quiE_ O_ 8_tion llO(a}_) Of_he CAAA.

A_ Y_U may recall, on May 26, 1988, and _ov_ube: 8, If'89, I mot_.zed
you by le_'.er :_h_ the SIp_ for =he ar_as lim_ed in T_b!_ 1 and

teleran= .RAAQ$ _-nde.- ecc_ion !!0(a)(2)(_) of the Clean Air An=. EPA

_ha_ wou/_ b_ a_qua%e to a=_aiR _d _!nzm_n th_ to _oduce SZps

- . - qu.atzons _mpo_ing RACT On existing _taz£onary

r_ id znc__e a ._li at_a£nment _emo_snration with _appOr_in
qulat.oR_, you _:e_e advzsed _ha= you mould _elay s_mltti_g _hose

''-I-- = _[:4_A], P03
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IZ un=±l E2A ¢_mplet_d Its policy _n _=t-1987 nor_=:=a!_eot

pl_nnlng. Al_houg_ t_ post-1987 pol£c_y _s n_er finali=cd, _he

C_ of l_a _rB_c_ibG a _w wchedul6 fo_ submitting a_d_e_%

a_o_s_ra_ic_sk a_Idreg ula=i_n_. Tho. _i/am_s a_ sche_l_ _o_
the Phas_ _T $1_._alls a_e n_ _rov_ed _-_ the _ew !a_.

The Asu£sta_ A_nlsnEEEOr,S LCt_eE 0t=e_se_ nhA im_or_anc_ of

/Gview_ng cup-rent State rulu_ and procsd_es _o ens_:_ _h_ they wet8

concision= wi_A national pol_i_ _nd g_idanc_ and tha_ m_
benefit w_ belng d_r£ved fz_m _he existing _£r poilutlon control

prog'/_. ,l,hie _sp w_u_d also _LT_ th_ a soli_ fO_a_io_ _ra_

e_a_liuh_d for su_c_nt rule _veloum_nz nn_ adoption, Th@ f_cu3
_ thi_ ___OE_ _ould be c_rec_inq RACT r_le_ _n acc__rd_nc_ wi_

p=evlous _-.ifi:ations end unfrocking _o_ vebic!c inspection and

maintenance (I/M) pro_am_ wh_r_ necessary.

A. RA_T COz_C-_ _iona

_n M_y 26, 188_, and on Nov_m_6_ _, I_89, I no_ifi_d _ou _h_

sp_c_t'-= action wa_ needed %o c_rrect d_ic_._nc'.8_ in _h_

Te_n_a_e r_qula_'-_s _oprs_entlng RACT for _o_,.'6_ Of v_la_ila
_r._-_/_ic compounds (%'0C). A l±_t of _os_ de-_!ci_n_Les ha_ been

_cn_vid_d _o your St_t_ alr ag_v, My _t_f i_ _s_ntly

cccr_i_otln_ "_ith you_ S_at_ _ir aqe_cy _=af. _ _o Cow,plebe ".he_.

co_--ec=i_n-. _ _he KACT _:!es a_ _o_ al po_ibl_', The !_90

sl1_!_=e_ to _PA _o la_ _h_n May i_, !_.

_he P_phisl 9£ogr_m w_ iI b_:_n_6_az_,

The II._;pr_gram |s Na_hvl!i_ is cuzTently meeting the
c_--_I_ ¢cntai=ed in the 1982 SI_ rsvlston_ a-_ E_A'S

curxen_llc_ _cf_±_men_. ,l'he CAAA _f 1990 r_uire _PA to

r_v"__t"ahd r_p_li_h _/.u. ;oli_-_, however, which may _i_ £n

Z._A will be con_i=mlnq izs assessment of th_ M_his and

Nagh_ll_ p=Qgr_m _oei_ and perf_m._ce an _- =ovis_i_ th_

_peciflc policy nuguir_m_n_s _or _a_i¢ an_ en_nce_ I/M
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_ogT_ams, in con_ita_io_ with B_c _n_ local o_.f_c_=is _nd

O_he.- L_t_rested paxcie_, Thls work =ill be co_plecGd as ,

qui_k/y- as _6_io . W& will _o=war__ the u_da_d requ • temeritY. .
to you a_ SOOn _3 -*hey ar_ completed. In _he _antime I _ 0¢_-

UQ comgly w£_._ %_0 £piEi_ O_ _o law_ Z a_k that yo_ m_ke

__o==_! ¢_m_t_ent in writing by _ho _nd of F_b----_Lary _ _U_SUe
CO_----BCt.iO_ tO t_e p:_'o_rq_ according to T._ t_ims of the new

policy, once _km pclic_ i_ i_su_d. My _ff will b_ ready _0

a_£_ yo_rs _n d_VGIO_i_ %_e specific ¢h_nge_ _han will be

_._I. _n_--i.no Pu_do_i_ahi_n Re;r]8_s

With respe¢% '¢,o yo_ pc._Ing _ection !aT zed_si_an%c_n re_estg £o_

p_!k County _nd %h_ N_w .Tohnsonv_llo a_eas f_ SO 2, I fully

rec_jn_Ais_ _h_t E_A _KE _O_ ¢c_lete_ _c_iOn on _u_ _l_Itt&iG.

_ubmi_ i_ _heir __ede_i_a_!c_ _eq_e_t_ a_d s_pl_ II_' req_ir_Rt_

that _u_ _e m_ b_f0r_ _V_A may approve _h_.__ cu_. _he amendments

Spec;_Ca l_y und_ the amund_d _c*.# E2A, .is obl_qatec_ ._. to a_p_Gve or
d_sa_Drc-_@ a SEa_ EO_e_l_tiO_. 5_p1_± w_h-_ ez_hte_ m_nrhs o_

the agen¢-_'_ rec¢ip_ efa C_¢_lete submittal [0c."_i0_ 107(d)(3)(D)],

The a_--_n_s prohib1_ _._A f--om a_provi._ a redesi_a_io_ r_q_s_ ....
th_ d¢es _ot d_0_sLr_tm _ha_: [i) E_e ar_a has &_-..'in_ _he NAAQS;

(_) E2A has fnlly app_ov=d %he S_._; (3) _he a.-ea,s imp__v_Gn_ L_ air

_ua!ity is due _n pe_--manen_ _d enforceable emi_mlon xeducti_

_esului_g fr_ _D!eme_io_ cf _he 5_; (4) _h_ 5_a_e _ su_mi_tc;-

Zn liqh_ of _he£e prerec_/islzes _o _WP.A approv_l, Z_A is hereby _o_i_y-

i_ T_Ln_sso_ t_at it_ =_d_signa'.ion reque,t_ fo_ _ho_ are_ arc

L_c_-plete. At _ m_ni_m, th_ recues_ lack a _en-y_r mni_.e_nc_
plan for ei%h_/ a/_a_ a_ de_c--i-_ed i_ section _75A. I_ a_di_o_,

wl_--_ _eflpect. to th_ pO_ C_nr rec_eSt t as _revio_s!y _ion_d
_her_ may _ave" b_n racen_ violations of ¢h_ $02 s_d_d, u_til

_e r=.,'iew of _he d_ta is complete, we ca_ot a_vise FOU _ EO the

_pec_flc chan_es, which m_y be :e_iEed for t_ are_ Wi-_ _pect

to t--"c _--eq_s_f0u the N_w Jo_Isonvi!18 area, it w_s _ot pr?cessed
d_e r_D the 5_ck. Hoig._t _cma_d, My _aff w_ll be w_EY.!_g _l_h yo%L._

_ate air aqency ar_££ _o deform/he w_z will he necded to £in_lize

_he ra_esi_na_ic n.

IV. _ Gu!danc_ M_-_riais

/

• -;_ _ :_ 2 _. _.=
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Tha _--A h^u dB_l_pad a m_c-_ o_'_£d_c_ _ria/a ta s_por¢
asvcaleb a_ =aeF _evi_e.theJ_ sz_.. _loge_ _._ a lla'c of c_renl;ly

ailahle and _la_d guidan¢_,::0n_ _docu_Pnt lilt_d_ "_¢uln

_U±dance _o b¢: _x_vlded by.EPA.::! _e

apprised of o_her _upport _¢¢ivi_s, _ch a_ nazi
eel_¢'_sd topics _nd £SBUa_. O_i w_rk_hop_ on

_rosen_d a _u_tan_l ch_ _ e

o_-_icials res_nsibl_ _or g
l=plem_n_ing, tb_ many new provlslon_. Th/_

ehmll_nge als_ _mes w£th a un&_u_

_0_ d_-_icul: air Bll_ o •

g=a_p: Z look £o_#_=d to ¢on_inulng _ _¢_-ong, Cooperative

g _.d OPPo_Jni_ie8.

Regional _d_? r_i_za_r

ccz H_rol_ _¢d_s

P_I Bon_rnger

Ter_ _azri.
"De_._LS Yri_chle "

12%17_- _ • i'i_4_ poc
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APPENDIX D

PER_fIT FORMS AND REQUIREMENTS

$1_ 16 23/APP*C_P.DRFI/Ju ne 25, 19P3
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Perm_l Forms and Re_ulrements

1,

2.

3.

Well Applicauon Form

Construction and Operating Air Control Application

N-PDES "Application for Permit to Discharge Process Wastewater"

4. City of Memphis, Division of Public Works "Industrial Wastewater Discharge
Permit" Application

5. Rules of "Tennessee Department of Health and Environment Bureau of
Environment Division of Air Pollution Control" Chapter 1200-3-9 Constr_ction

anti Operating Permits

6. Section 13 of "Rules and Regulations - Memphis County Groundwater Quality
Conh-o] Board of Shelby County"

7, S_cdon 6 of "Rules anti Regulations - Memphis County Groundwater Quality
Control Board of Shelby County"
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WELL APPLICATION FORM
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rqOv 25 '92 11:58 _H£. 5P.EI.SY CO_'[C,' ]_._:_.T_ _)_PT ArTH DE p - P,7/_........... A_..,?4EN T
• p_T,TI_O N CONTK4XJL _EC'_'_ZO_

WA¢_ _tr._GiT_ RC,0H 43B-_

_£_ JEFFEJ_$OM AVENUE

90Z-576-7741

WEL_A,_gKICAT_0N pO._.l

CO_JT_CT !J_ :

• Here

_TER _ODUCT=ON

5P_CTF¥

IV. WELL DRILLER

ZzP;

TF_NK_E_ WKJ.L _llL_r_ L_CKNSE _:

q 3/_ _ELI.
R_PLAC_r_

r
I
i

I
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MOV2S '<92 11:59 M_HS, SHELBY C0tI_Ty MZ__TH D_mT " _.8/8_

3 WEL_ CASI}IG; TyBE ___T_RIA[__ - D!_4,_rjL._ " WA_& ?IIICKNESS
3 TYpE O_ WATER _hJHpIN _ E U'r, +.- ..o __

0 . _iJL_HER _ _ _L _ JET. TLIW_ t NE "

VIZ. I_NZTOBING W?T2", INFOP_TION

2. SUB_TANZES TO BE MCNI_'/O_ED roR_ P''O-_',ED DEP_ OK WE'+L(,;):

.... I

'_. HOW OFTEN l_ W_LL TC_ BE _AMp&E_! .... _i

VZZI wA'I.ER W£_J. USACF] i
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.,._IJCA .:ON., [_v= 8__Ei+ RXAr+ _y TJ_+ _+;L--C+',N_' At;D ;_ '_,l_e, +=Li r'rt/LLP'_

[AR: FId+l,+ U!H,=G,_TOCD A24 0 ACLREED ;JpOB " A,..

Jt

e } 5IGNATtXBE Off _F,T, OWW"P_
++ __D_TR
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! i_P_OVKS/OENZAL _ATE pEB.prET _'T.m':S_
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L:.... J!



(

38 161

CONSTRUCTION ANrD OPERATING AIR CONTROL APPLICATION



FOR,' APC- I

tTT

PER , , APPLICATION
Rl

ON F_C_ FORM: PLEASE TYPE CR PRINT _,I_K
ONLY

MA/L TO:

Memphis/Shelby County HealLh Denartment

Pollution Control Section

Air Engineering Bcanch

814 Jefferson Avenue_ #438E

Memphis, TN 38105

Attention: John Megane.h, S_rvlsor

- ADDRESS CITY/STaTE

TYPE OF n_:llZRFi_)J: C_RpD_Ti__ [ ] I_!V[_AL C_!JE_[ ) G_V[R_)IT!L _E!!;f?

5, P£OPE_[yAE_A IN A£RE_ _, r_U_IROF [_FLCYEE_AT _R!S L_£MIO:J

[ ] PERMITTO _P£_I R_C_ET_9
A[R POLLVTIOt_CO)/F_L

EBI.IIF_E)_I(

BASIC_l.I,p,u,, [

L)B_ ,,_,SRIp _[ IB IHE
_S_ )!ATED_T&_ G E: ESTImaTEDC_PLETi_r DATE?

LI, rIA_E_D lIT) E IF )_@iV))LIALT_ CO/_]ACI" = -n

,'lg;'E TITL_
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_i_'_b. _T:_- D:,_J2 _'_:_'E: _:2__. __m E_r_=_ " _ _ 022

DE_E_-T<_ _. C-::_L_SEC ........... -Q19

AP!2I_,ER - CLE_4__C I_:'__. _-_-'_ I_'__k_:R - - - -020

_Di_r-2::-C _XiEI_I_ - _:_E C_ _,_:2_IEON 029

kT_=_-_24__C bE4E_ - yz_OTu_1 r2_±t_.f _ _ 0_

-rA:_":tIC Fr'9_R - _D_I 'IE_i=___:_I_ ...... 017

_-q2"_ ..... _ _ - -_ .......... 023

_.:S _T_._._q: (_==<_: :_ _::I_:}) ...... 0L3

_ST _,_ - _E_ ",__'=f _ _i_ 014

M152 ___ - L_ _r_.__ - - - 025

O _/_S .......... C_

_ !x_T_ .......... 054

_323S C_S EC_ ......... C_

S_ "._ (C_ _ (_y] - - - (252

._TC _ _ C:_-_- _c_ - 043

V_:RI SEF4_ (C_,.._ _FC_ C_Y)- 053

_P S_J_ - .___ :::±_Tf ..... C01

_' _ - _EDII_ _FICI_.__f - - - C02

_Oi'A-_'_i:f_ICn%-__ESSI(I_S A_ l_TzcNTO _ ZEO ........................ 0
DMTR_!CNS ........................... i

:%_ ...,. • ......... 3JIIITSE_" ............ •...... = _ _

....... :: ............... 6
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FORN APC-2

PERMIT AFPLICATION _ROCES5

_£ C_P_OF T_!_F_F_ "_T _E F:LLE__UT C_PLET_Ly

F_E EACXE_I_E_ ?O:_T. T_]S C_VER E_E_TSHOULD_E

AECO_PA_ED BY TM_ F_!T _PPL:CP_[fl_I,AFC-[.

]. _]C C_E J. !_ITIALETARTUP_ATE

38 164
DATE_ _£ L

ENISSION SOURCE COVER EHEET

5, BI _ .F E.C_ F, ;_ flF HE F OC..., CpEA [Ol CE_ E_, _ .RABEP JT_.... I.

FLOW ... _:; _LOW).

7, DFE,,_ ] 5 .CRE.UL-,

C, WEE_ PEF "_E_;

I
I

D. OI ,TE A UBH

F_F 9FFICE'J!E91Li

U PROCESSErIEEIDREDUFC_ CLaimED :_ _CCEP_BLE.

WRY?

REC_E_ED _AKE VF S_ P_DCEEEEXISt!OR_Q_RCE_TT_C_E9_IIEE_ARATE_HE_T,

i__ _

!:TE

(OVERI
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[0.

gEMff_IEfiIAL ORFROM
_JffE OF INPUT OT_ERPffQCE5_E_]SS]O_

_OUECE?E6IgE PEOC_S I) '

A.

B.

C,

D.
E.

F.

@.

H.

I.

IOTALL_S/OPE_ATIN6HOL I_PUT [g PROCE!S

EMISSIO_50URCE

LIST _ATERIALOUTP_T_ FR_ TRIS PROCESSE_iSS[D_ _OU_CE
E]VE I OF PROCESSIF T_]S,

H_E OF [_P_T IS A_ IMPel lO _NOIHER

E

A.

O.

O.

LBS/OPEF_TI_fi

_nUR fLOWOIA_ff_fi

LBSIOPERAI[_6

RgUR FLOW _IA6BA_

_CRffAL _II_VN REFERENCE

E,

F.

B.

H.

I.

TOTRLLB$1OPEBAT[_GH{ [_PUTTO PROCESS

E_15$10_S@U_{E

LISIAIR POLLU_]O_E_I$SIO_POI_[5FOR T_IS PEOCESGEKISSIO_SOURCe. _TT_CH_ SEPARATE

'E_[S$IO_P_I_T _ATA" SHEET__P_-_ _P_-l_[TC._ FO_ [_CH EN[SSI_ POINT
LBUOPERATIN6HOUR

P_RT[;9LATE SULFUROlOI!DE HY_ROE_p_O_

A,

B.

C.

O.

E.

F.

&.

H.

L

TOT&LLBS POLLUTANT 1

E_ITTE_/OPER._O_R

I _OTE:ATTA_ff_D_[I[O_AL_HEETSAS REgUIRE_FO_ IIE_ B. q, AND I0.

NORMAL I&II_UR _R_AL _AI[_U_ fORmALI_II_V_ REFE_ENEE



FORN APC-3 38 16G
O_TEOF S_MIT'_AL

PERNIT APPLICATION STACK PROCESS ENISSION POINT DATA

A_P_I_TIOH,QPC-L._D THE COVERSHEET._PC-2.

]. CO_P_Y N_ME

2. PRO_ES$EM]_S]U_50URC_NUMBER

4. ST_C_OR _Z P_I_IHE!_HT _BDVEG_U_O

5. D!_ETE_ OF _T_E_OR RELEASE_EC_A_]_ AT TO_

_. PE_EE_I_F T[_E_VER I_ DES_Z_ 'F

_, E_II _AS VELOCITY

9. _S V_LU_EFLOW _ATE

10. _O[_T_E _O_T_T

t]. _]_IA_CEF_ R_A_£ PDI_T _£A_ESTpROPERIYLINE

FT,

FT,

6_INS/C_. FT. D_Y 6_ _ 70 _F.

FT,

12l AIR P_LLgTION_TBOL EgPlP_EHT

_[R CD_TA_]_NT _C_TRO_ED YEA9 INSTALL£D TYPE _ EF_[EIE_{Y

PARTICgL_IE

SULFUR_I_[_E

HY_RO_AR_rI_

OT_[R

I _E IHE CO_E_U_BE_5 _HOYHO_ I_E B_CKOF _P_-[ FD_ ]NDIC_I{_B T_PE9F CONI_DLE_]P_£_I.

IF I_IS E_ISSION POINT H_$ SEVERALPIECES OFCOnTrOLEO_IPM£_T, INdiCATE T_E SEOUE_C_I

}3, l_ A_ E_[_]ON _OHIIO_[_6 _HD R[COR_[_5 ]_ST_E_T ATI_HED TO T_]$ E_I_S[_ F_I? _E! D _10 D



' 38 167
[4l _OD[I]OHAL CO_MEHTS:

_5. _IR CONI_IN_NI DATAFOR IHIBE_IS_IOXPOINT:

POLLUIANI QUAWT[TY U_]T$

PARTICULATEB 9rains/s{F

LSULPJRO]CIIDE I I J 0_|

NITROBEY_O[OlI{}E(S) I ] ppa

ppa

OTHERS II p_D

ib

HOR_AL

(L_IROUR)

E_ISS]OHS

L_SIHOU_}

_ETROD

. OF

MEASUREMENT(1)

[I) ATT_C_A COPY OF IRE iE_ClPROCEOIJKE,PROCESS'_AISRIALBALRMCE$1UOYOR 01E._RA I U E_ A E,.OOCF ,E _F.

FO_ OFFICEU_EOIILY

0 PROCESSWEIGHTTABLE_FPLIE_T3 T_IS EXISS!ONPO]HI,

0 E_I_IO_ F_T [5 N_I I_ CO_pL[_C_ WITH APPLICABLEEE_L_TIO}_:

0 E_3_]O_ POINTI_ HOT I_ C0_PLIA_C£WITHHYOROC_E_H ET_DA_.
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NPDES APPLICATION FOR PERMIT TO DISCHARGE

PROCESS WASTEWATER

$ L016.23 IApp_/I_DRFWJ _ne 7d], 19_3



_EPA Application Form 2D

New Sources and
New Dischargers:

Application for Permit to
Discharge Process
Wastewater
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o_ I EPA ID NUC%D_r ICO_ V tIonr/l_m I _l Fprm I/ I FOr_O_BN_D_'e_2_0 CO_Pl_lel_eor _r,n_,e_theu"_l_U_r_5©nlv 1 ¢o,11_ _r_ 7 3f,08

-.,". I .= New Sources and New Dischargers
I oE PA Application for Permit to Discharge Process Wastewater

L Quzl_ll L.aGaliotL

F_, eact_ ou_f_ll h_l th_ I_,f Ll_e amd Ion_lL*de. _ntt Et_e n_l¢.e _r t_ _e=e,virl g water¸

Out_Z_l_ NUm_I

{I,_r J
L_lll_ I L_nglzu_e R_celvlm_w_t_rlnam_}

Deg[ Mi.[ S=! 0,_ I M,_j S_

IL O_¢_aVlge D ale Iwhen do Kou e_e_ ro be_w dr_c_atg_,_@?l

]11. _low$ Sour_e_ of _ollu tion. _nd T_e_rnent T_¢htlologle_

For eachoutfall, ptov;Oe a 0escxlption ol 1 All0Der@tlonscantribu ing was ewe er o bee uenl. including

P r°cesswa_t_waler sanltarywaslewacer coo_ingwaler, andst0rrnwaler runoff; (2 The average flowcontrib.
L_I_d by _ach operatiOrl; _¢_d (3] The [:_almenl received by the _a_=ew_ler CoRl_[tue on add I one sheets

if necessary

Ou_J_ll ] Ope_atlom_. Comz:,_l._lJ#l_ Flow 2 Av_f_go Flow 3 _re_rr_,_l

EpA Fo_m 3510.20 15I=861 Page ] of
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8. Alta_h a lime drawing Showing the water IloV_ through the facilit V Indicale SOUrCes OI intake ware!,

operaliar_$ COntributing 1he elfluenl, and treatmenl units 18baled IO Correspond Io Iha mare

detailed descriptions inltera III A Construct a water balance on the line dfawing by Showin Daverage II0w5

I be wean in akes operations t reatr_en uni 5, and DuIlalI$ Jf a water balane.e cannot be dete m ned(e £ , for I

lg eelivit_s], provide a piclorial descripliOn OI th_ Nalura and amount of anysourcesof watar a rl(j

I 8fly coIleclion or irealmetLT rneasurBs i

C Except IBr $10rm r unof f, leaks, or _.pill$, will 8ny of Ihe discharge5 described in {lem III A be i r_ler rnittenl Or

Oull_ll

Number

] ND iol_Jtem/_

]Fr_ JeMC_

a_Ouys b &4onth_
Per W_ok Per Yca_
[s_eclIV I_eCdV

2 Flow

Maximum b. M4IX4mL_m C D_ razlotl

Daily Flow _ T¢lal Vol_m e
R_le {$pe£1_ t;_ daK_

Im m#o'_ w_th umt_

lappllcablep g_ _, lpro_ucllonIp_ojec[_onol

I lirsl 3 y_r_ Of _Dara[_n II_r_clio_slik_lyIov_ry. youm_y_l$o _ubmil_ll_r_liv_estim_le$(_llaC_$_D_t_L_ s_eetJ I

_at Pal Da_ Mea_ur e ¢ OI I e1¢t_e¢ffrl
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Usethespacebeow{o ${anyo lhepo utantsls[ed rtTable2D-3o {he nstfuctonswhchyouknowor hove

re_sc)rl[obel_evew@llbedlc, chargedfromarty_utfall _orevervpollutantyoulis[ brlefrydescribethereasonsyou

believe it win be Dre$_nl

• pJ311uiat_l I_ R_son (or _t_har_g

VI En_i_rin_ RepOM on Watt,water Treatment

_ftherei_anytechni_a_eva_ati_nc_nc_rnin_Y_urwa_ewa_e_t[=&_men[.@n_qud_ngen_in_[_ngrep_r_$_rpi_tp_3nt $1U_ Ghe=kthE

appr_pris_eboxbel_v

[]
Provide the name and Ioc_tlon 0t any existing planl(s) which, Io the besl of your knowledge, resembles lhi!

prodt_ti0n laciliIy wlth _spect to p fOdl_¢tlon processes, wast ewa_er con_lilu_n[$, or w3$1ewal_r trGat r_nl5
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VII Cther fnfarmadonll

Usezhespaceberowtoexpand uponenyoftheabovequest@onsor tobling totheatlenlion olIhe reviewer en

other information yvu feel should be considered in esi_blishing permit iirnilations fo r the proposed facilily
AI1ach additional eheels ifnecessary.

Vl_lC_ifi_aUgn

f eertdy Under penalty of law that this document and ell attachments were prepared under my direction or
supervision in accordance wtth a system dcstgnod fo assure that qua/filed personnel preDer/V gather ard
e valuate the ¢n[ocm_tto_ 3ubmirtec_ _ased on _y inqulry o{ the person or persons who mBrra#e the syster_, or
those persons d/reedy responsible for gathering the/nlormatlon, the information subm/zred is, fe the best of my

knowledge and belleL true, accurate, andcomplete I am aware that there are s_gnlficant #enallles for submhtlng
false /nforma t;oo, _aludlng the possibxh(y e/line and impri$onfnent for knowing vloiations.

Name a r_nOffiCJal T_tle ttK_$ ot _rrx_t_ IE_phone No

_ C. $1gz_k_*_ D Dale 51gr_ert

£pA Fo_r, 3510 2D {9 85J page _ el 5
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CITY OF MEMPIIIS, DIVISION OF PUBLIC WORKS

"INDUSTRIAL WASTEWATER DISCHARGE PERMIT"

APPLICATION
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CITY OF MEMPHIS

Division of Public Work_
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CITY OF MEMPHIS

DivisioQ of Publio Uorko

SECTION B - FACILITY OPERATIONAL CNARACTERISTICS

B.l Brief Description of the manufacturing or service ac£1vlty of premises.

B._ Li_t the maxlm_ quantity per day of major ray materials or feedstocks

u_ed at your facility. If you have a prepared list of raw materials, this

may be submitted with the application in lie_ of co_pletlng this tabl_

_daily maximum quantlti_s mu_t still he reported). Should the space

provided prove insufflcle_t additional sheets may he attached. Use

standard units in t_portiDg quantities used oo a daily basis (e.g.,

Ibslday, gal/day, etc.).

B.3 Lift the Ca_alyst_ used o_ r6quired for productions and the in_erzed_ates

produced at you_ plant.

B._ ilst the producLs produced a_ your pia_t. Refer to _h_ instructions

listed for Item B.2.

_.S List the _y-produ_s _d _aste p_od_c_s at your plant.

_.6 llst the substances that you _dd to your non-contact _ooIi_ E u_ter. Also

list the fa_e o_ all no_-contact ¢ooliu 8 uate_.

B.7 Indicate th_ day_ of o_ratio_ per calen4ar week, e._., _onday-F_iday,

Monday-Saturday t etc.

B.8 _ndicate the normal ho_rs of o_ration and the _umber of em_loyee$

a_si_e4 to each _hift, ac¢ot_io_ to _eekday or _e_kend uper_ion. Be

certain to d_ignate ti_$ as am. Or pm.

B.9 I[ d_viatio_s _rom no_l _eekly opera,ions occur (e_., no _e_ne_day

_It_rnoo_ shift] and/o_ scheduled shutdowu, do i_dica_e.

B.IO Indlc_te if your processes are s_bjBct to any ssaaonal va_iatioo. _f SO,

provi4e the approximate maximum and minimum

Eallons per day, of wasteuatez discharged to

and the _Qn_h(s) of the year when these occur.

was_evate_ flow rates in

the _nicipaI se_e_ system

B.II Bziefly describe the operational variables and frequency of occurrencm

_ha_ _ay result in an unusual _ischarg_ (e._. regular batch discharges,

we_kly clean-ups, etc.).

B.12 Li_ the perso_ (or position held) on the plant site who may be contacted

_or e_erEen_y situations 4uring pls_ operatln_ hour_.

B.13 Li_L the p_rson(s) who shall be contacte_ at any time _urlng a_ _mer_ency
si_uatlon.
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CITY OF KEHPHI$

Division of Public. Works

SECTION C - WATER USACE CHA_CTERISTICS

C.I I_icate the anDual quantlty of _ate_ used at your facility hy _ource as

shD_ro in million gallons. These figures shuuld reflec_ all sourcss of

wa_ _n_ all Uses of watsr.

C.2 Give the HLG&W billing address if dlffer_ot from the facility's address.

C.3 List all the MLG&W numbers u_ed at the plant sit_.

C.4 Indicate the daily averagm vac_r Consu1_ption _sed for the purpose listsd.

Domestic/Food services _e_ers to 811 5aQita_y coov_ni_nce_ _nd shall

£nclud_ any food services for e_ployee_. I_ seasonal variations Cha_ge

the p_rc_ntage Over a year's timB, pr_v_da (o_ a_ attached sheet) a

percentage br_akd_rn f_r _h_ li_ted wa_r u_ag_ purposes for each saaso_

_efini_g _he applicable season (e._., by _n_hs).

SECTION D - WAST_ATER CHARACTERISTICS

D.I In_icat_ the average daily quan_i_y of was_e_z_er d_scharged to the

munlcipal sanitary sewer _yste_, i_ gallon_ per day as w_[l as the faLe

of a11 c_her wa_er discharged or ]os_ from your ?]ant.

D.2 Lis[ and describe the spill prevention cou_rol ao8 counter-measure _l_n

in effec_ for _he facility.

D.3 Provide da_a fo_ the l_sted parameters as datermi_ed by _he analysis of

_amples colle_ted by you Or you_ r_pre_enta_i_e from your _a¢illty_5

_isch_r_e to the municipal sanitary sewer _yst_m. Data generated by the

Cloy of Hemphi_'s samplin_ cf your facility is not _o be supplied.

Provid_ th_ mo_t Curre_ comprahensiv_ _ata. If no data is avai1_ble,

e_er ',NA" in _he approprlat_ bl_nk. _o survey need be immediately

conducted just for _he purpose of completing thi_ application. Describe

_he perti_en£ fa_t_rs of the samp[8/_urvey reported o_, such as the

da_e(s), t_me(s), _ype (_rab, compos_te_ average of composite a_lyses_

flow-proporclonal), _mpli_ loca_iDn(s), etc. (See Appendix C [or

_e[_nitio_s for "daily avera_ _axL_u_ 1_vel"_ "inStantaneous _axi_

level" a_4 "minimum pH llmlt"_ as well as _he conversion formula for mg/l

D._ Give th_ name of p_rson or laboratory r_s_s_ble for _h8 discharge

_am_llng and ansly_i_.
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CITY OF M_4PHIS

Division of Public Works

SECTION D - WASTEWATER CHARACTERISTICS (continued) "

D.5 If your facility o_ra£es wastewater pretreatm_n_ processes, so indicate

and co_pl_te items a, b and c, Such processes may b_ as Simpl_ as _he

s_par_tion of oiI_ and greases in traps or far more complBx.

a. The _[t _rocessEs _sed for wa_t_at_r priLr_t_e_t should he

described here along with che vas_ewater qualiLy parameter which is

affected by the pro_ess. Also in_icat2 _hs deE_ee of _reat_u_ _hlch

o_rs _nder _ovmal operating _o_di_ions, o5 the _fflciemcy of the
p_oc_ss,

h. Any p_oduc_ion characteristics and £heir associated p_oblams _hich _ay

affec_ _he pretreatmen£ processes _hould be briefly described here.

Examples are _ha_e_ in _er flow 4us to n_rmal opsratin E schedule

changes, and changes in was_ewa_er _ons[ituent_ due to _han_es in
_he=ical produ=_ion.

c. Desc:ibe _he nethods _sed to assure _he optimum opera_io_ of

pretrea_nt processes. An example is automatic pH _ontrol by acid or
caustic do_i_g.

D.6 Lis_ a_d describB batch d_charg_s _y _ype_ vol_e_ s[re_th and _ime of

dis=barge if bein_ discharged.

D.7 Li_ and _scribe _h_ L_pe and description of _etering and sam_lin_

. _a_ili_ies for _he se_er discharge in the facility.

SECTION E - S_-qqER FLOW PLAN, SITE PLy4 AND pROCESS SCHF/_AT[C

E.I Give £he area of _hs plan_ s_te in acres.

E._ Provld_ a flo_ pla. or a list of s_we_ ou[lets, _ize, flo_ _f your

_.3 P_ovide. a site p_a_ of you_ facility indlca_ing major structures a_d

_x_st_ng or proposed _ast_water mo_i£orlng l_ati_ns, drains, catch

basins and other se_er access poln_s. Al_o, [nd_ca_ aress u_ed for

_orage and processing o_ materials c_nsldered to be h_zardous. If

_ultable, _he s_ace p_ovlded may be used for the plan, or a r_ce_ly
pzepared slt_ p1_ may be attached.
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CITY OF M_PUI$

Division of Public Works

SECTION E - S_R FLOW pLAN, SITE PI_ AND PROgESS SC_Z2IATIC (¢ontiDued)

E.4 Provide a diagr_ of the fl_w of materials an6 water/wascewater for your

entire operations, sh_ing all major activlties a_d uni_ pro_esses
Ee_erati_g wa_tewatec. Indicate dai_y waist flow rates for nodal

operatlon condltio_s. If suitable, the space provided may be used for the

diagr_, or a recently prepared diagram may be attached.

EXAMPLE:

CAUSTIC WATER SUPPLY

10,000 gal/day

BEETS [CAUSTIC __ ABRASIVEJ FURTHER (DRy)BATH PEELER PROCESSING

6000
:al/day gal/day

500 gal

SCREENING J SOLID WASTE

_'eek_ TO MSD

10,000 8al/day
TO HSD

SE_ER

SEWER

BEET PROCESSING OPERATION

OOQO0000OOO00000_OOO_O0000000tTO00

E.5 Provide a diagram and description of all areas with quantified aerease

_n square foot where storm water (rua-off_ are dlscharged i_o the

sa_i_a_y Seuer from _he I_dustrial User facility.

SECTION F - SELF-}IONITORIN G SCHEDULE

Self monitoring and analysis are required _0 demonstrate conti_uou5

ccmpllance by categorical indus[ties and/or oLher non-categorical



38 182

CITY OF _HI$

Divisieu of Public _orks

SECTION F - SELF-_ONZTORING SC:LEDULE (continued)

industries with high pollutant limits ss determina_ by the Cit 7 of

Hemphis.- The results of sampling and analysis of the Discharge shall

i_¢lude the flow an_ the nature and concentra£io_, or the production snd

mass where required by th_ con_roll_ng authority of pollu_ants Contained

_he_ein vhich are llmlted by _h_ applicable Pr_treatmeut Standards. The

terms _nd conditions rill be set forth by _he City of Memphis during the

comp[etlon of this Diseharg2 Agr_menL.

SECTION G - COMPLIANCE SCHEDULE

A compliance schedule i_ _equirsd by Indus_ri_ User for m_et_ng

categorical pre_reatment s_sndards s_/or the City of _=phis

prs_rea_m_nt requirements. The schedule shall con_io incrsment_ of the

progress [_ the form Of _a_s for _he commencem_ and compleLion of

major events leading _o th_ construction and operation of s_di_ion_l

pre_rea_=eu_ required for the Industri_l U_ar _o mee_ th_ applicable

local and/or ca_ori¢_l P_et_e_tmcn_ S_sndsrds. _o inore_e_ shall

• xcB_d 9 months. _o la_r [han I_ days fo[lo_ing each dais in the

_chsdule and the _nal ds_e for compliance, the Industris_ User shall

submi_ _ progress report to include st a mln_mum, whether or n_ it

co_plie6 with the inc_e¢_ of progress _o be _t _ s_eh ds_e an_, if

nDt, the date on which i_ expects to ¢o_ly _1_h _hi_ incr_m_n_ of

progress, the reason f_c d_lay, and [he "steps beln E taken by the

1_u_risl User to _e_urn _he construction _o _he schedule established.

I_ no ev_n_ shall be more _han 9 months elapse between such progrmss

repor[s £o the City of He.phil.

SECTION H - }L_ZASLDOU $ MATERIALS

List all hazardous, toxic, noxious or malodorous materials used or

pr0_ced at your facility. Vnere appllcsbi_, provide both the generic and

_rade name of the mat_ria1+ Indicate the aversEe daily _age rs_e (or

production rat_, wher_ producsd on si_) Of _he _aterisl, as well as _he

[yp_cal quantity _to_d on site. Be c_rtaln to _rovide u_i_s Of

mea_ur_men_ for both of _hese i_ems. As concisely as posslble, provide

the location(5) of both _erial u_aEe _nd $_orage. IE a pro-prepared

lis_ing i_ s_b=i[ted, all r_qui_ed informs[ion shall s_i_l be _epo_ed.
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CITY OF _S

Div_siou of Public Rorks

_DUST_TAL _x_wa_ DIS_a_ p_T _LICATIOH

- SECTION A - G_A_. INFORMATION

All Corporat_ _Ame

A.2 Corporate _adquartera _d_es_

Stceet/P.O. Box

city

A.3 Company Name

A.& Mailing Address

State

Street/P.O. Box

City

A.5 Facility B-_

A.6 Facility Address

Stat_

Street

A.7 StLudard Industrial Classification(s) a.

c. d.

zip Code

Zip Code

Zip C_de

b.

A.8 Cuotaet Official

Title

A.9 Si_ing Official

Telephoue

Title Street/P.O. _ox

City State Zip Code

A*IO I certify that the information costained in £hls application consisting

of sevan_ee_ pages (_d any appendices) is f_illar to me _d to the best of

my _unowledge _u=d belief, _,Jch in£or_uatlo_ is t:_/e, complete _d correct.

Siguature Date
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Division of Publle Works

SECTION B - FACI_..I_ OP_ATIO_AL C_IA_At;_iSTICS

B.I Brief Descriptlou of maaufacturing or service activity of premises

B,2 Raw Materials

Ty_e qu_ati_y
Used

[ ] Above listing ¢ostlnue_ on

attached sheet(s)

_uantity
Used

[ ] Pre-prepared list attached.

B.3 Catalysts, I_terme_iAtes

Type

[ ] Pre-prepared liar aria=bed. [ ] Above listing costinued on

attached aheet(s)

2
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i
CITY OF _'F3_P_IS

Division of Public Works

SECTION B - FACILITY 0PERATI0_L_ CHARACT_RI$TZCS (continued)

B.4 Principal Products

Type _uantlt y
P_oduced

[ ] Pre-prepared list attached.

B.5 By-products a_ Waste Products

Type

[ ] Above llsti_g continued oa
attached sheet(s)

_antity

Produced

[ ] Pre-prepared list attached. I ] Above listing continuad oo

attached sheet(s)
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CITY OF HKM_EI5

Division of Public.Works

SECTION B - FACILIT_ OPEP£TIONbJ, C_RACTERISTICS [continued)

B*6 Compoueuts of No_-eontact Coolin E Water

Type Quantity
Added

[ ] Pre-prepared list attached. [ ] Above listin E continued on

attached sheet(s}

B.7 Weekly days of operatio_ are

B.8 Indicate the hours of operation of your facility and the uu_mber of

e_Ioyaes per shift.

Number of Employees

Shift 5tart/Stov Times Weekday Saturday S_.da_

Day

Evening

Night

B.9 0thmr operations scheduled oha=acteristics/scheduled shutdowu:

B.IO Is your facility's production operation sub_ect to seasonal variation?

If so, please complete the following:

Seasonal maxlmum wastewatar discharged to the municipal sewer system

gal/day, during the months of

Seasonal minimum waste_ate_ discharged to the _u_icipal se_er syste¢

gal/day, _uring tha months of
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,/T
CITT OF _CTHIS

Diviaion of PuSlic gorks

B,II Briefly describe the operational variables and frequency af occurrence

thai may result in an l_usual disrh.rEe from your facility.

[ ] Additional sheets attached.

B.12 Lis_ the persou (or posltioa held) om the plant site who may be ©ontacted

for emergency sltuatioas during plant opera,lug ho_rs.

Name Position

Phone _,m_er

B.13 L[s_ the person(_) who 3hall be contacted a_ anlz t_me durin@ au pmprgency
situatioQ.

Name Phoue F_mbe r
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Division of PUblic Wor_

SECTION C - WAi_a OSAGE C_A_A,_a£STICS

C.I _st_tcd annual water usage by source:

Source Million Gallons

Public rater _upply

Private well

Surface s_re_

C.2 MLG&W Bllling A_dress (if different from A.61

Street/P.O. Box

C.3 _G&W Account Number (or numbers)

City S_ate Zip Code

C.4 List of Daily Average water cous_mpt[ou in the pl_t:

Purpose Callona pot Day

Process (i_duatrial)

_oa-contact cooling

Boiler Feed

Incorporated in p_oduct

Domestic/Sanltary

Other

[ ] Breakdown of seasonal percentages on attached aheet.
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Divi_iou of _bllc Work_

SECTION D - WA_I_wATE_ C_A_A,:_ISTICS

D°I Li_t of _ily Average of vol_e of discharEe or wa_er loss Eo:

_thod of Discharge or Lo_s Gallons ?er Da7

C_ty Wastewater sewer

Waste _u]e_

_aporative 1o_s

Zn¢o_porated in produc_

[ ] Bzeakdo_ of season_l percentage5 on at_chcd 3beet.

D.2 Lis& and dssnrlbe thl spill pc_ven_ion control _nd torturer-measure _I_

_t _ in e£fect £oc th_ facility.

[ ] Additi_ual sheets a_tached.
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CITY OF 1_4P9_S
Div_oiou o£ Public gork_

SE6_ION D - W_Ti_A_ t_A"A,,_,_ISTIC s (continued)

D.4 Give the umme of persia oc laboratoz 7 responsible for the discharge
sampli.g aud analysis

D.5 Is your facility's wastevater treated pEio_ to discharge to th e m%Luiuipal

sever system? If yesj complete the followi_g:

a. Briefly denerlbe the _it processes used and the _astevater quali_y
before and after trea_emt.

[ ] Addirivual sheets attached.

b. Briefly describe your facility's production characteristic aud any

persistent or no_al operational p_ob]_m_ that _y affect the

opecation of the pre_ee_._ system.

[ ] Additiomal sheets attached.
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Cl_ OF _IS

Di_sinn Of _blic Worb

SECTION D - WA6_A_ C_A_A,_L_ISTIC S (continued)

c" BE-ief)7 deserlbe the quallt7 te_tinE or process c0n_Eol methodology
_a_tained to ens_ce ac(epcable precrea_-t levels.

[ ] Additioual sheets attached.

[ ] Copy of typical opezati_ g data maintalned attached.

D.6 Any batch discharges?

and time of discharge.
m If yes, describe t)_e, vo[_e, strength

V,7 List ty_e and descriptloQ of metering and samplin 8 facilities for sewage
dlscharge, if say.

10



38 ]93

CITY OY M_HIS

Divislou of Public Works

SECTION E - S_ER _LOW PLA_, SITE PL/_ AND PROCESS SCHEMATICS

E.I GLve the area of plant site in acres:

E.2 Sewer pla_ - Provide aflov plan ar _ list of sever outlets, size, Elow

of your facility.

[ ] $e_er pZa_ o_ map of £acil£ty a_ached.

1l
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CITY OF _HIS

Divislo_ of _hllc Wo:k_

SECTION E - S_FER PLAN, SITE PLA_AND PROCESS SCHEI_L%TICS (continued)

E.3 Site Plan - Provide a plau of your facility indicating mujo_ _tr_cture_

a_d the lo_ation$ of hazardous materials and certain sewe_ agpurt_oances.

[ ] Site plan attached.

##O0#O_O#O#_##OO########O##########OOO0###O_#####_D_#O00#8##O_##########_##_#_

1l
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CZTY OF M_PHIS

Division of Public Work_

SECTION E - SITE PLA_ AND PROCESS $CHEI_ATICS (continued)

E.4 _¢he_acie FI_W Diasram - ProVid_ _ dlaSram of the fLov of m_t_rials
proc_ for you_ facility.

[ | Sebe_at£c flov of ma_erlaL _ proces_ diagra_ a_chad.

#

#

#
#

#

13
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CI'F_OFI,,IE_HIS

Divislo. of _blic WorkJ

SECTION E - SITE PLAN, SZTE PLAN AND PROCESS SCHEMATICS (co_tlnued)

E.5 PerlnitCed Sto_ Ar_a - Provide a d£egr_ and descr£pti_n of areas

wltb quautlfied acreage in square feet vhere _to_ water (run-all) is

d£_chsrged into the sa.itary sever at your £_¢£1i_y.

Yotsl acreage: _q. ft,
[ ] Stor= area diagram ac_ache_.

I t ,
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CITY OF MEI42BIS

Division of _blic Works

SECTION F - SELF~HONITORING S_{EDULE

The self monitoring requi=_ment will be determined by the Pretreatm_nt

Program requirement and the City of Memphis a_d to be pecformed and/or

reported by the Industrial User,

#####_####################O######O###################g############O#####_g####

_###g###O########_###g#Dg##g#######_#Og##g###_####e#O##g##g########e##g###_#_#



38 198

CI_QF_HIS

Div[sio_ of Publ£c _orks

SECTIOR G - COYJPLTJ_CE SCHEDULE

Provide the eomplLa_ee schedule as required _o meet categorical precr_

_tandards a_d other requir_en_s r_quir_d By the City of _Pr_r_atmen_ prORr_"

[ | Pre-prepared complianc_ _chedule ac_ae_e_,

#O00#O0#O#O0#O#OO#O0#OOO0000000OO00#O0##O0#O00OO000000000#O#O0#O00#O0#O0#

COPY OF BEST PAGE AVAILABLE

O#OOOOOOOOOOOO#OO####O###_OO##OOO##OOO##OO#O##O####OOOOOOOO##OOO###O####O###

16
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CITY OF HEMFHI$

Division of Public Works

SECTION B- R'AZKRDOUS MATERIALS

List all hazardou3 t toxic, noxious or malodorous materials used, produced or

for=ed as _y-pro_uct or wast_ st your facility.

Daily Usage or Loca[ion(s) Location(s)

Generic _ame Trade Name Production Inventory Usa_i/Productlon of Storage

[ ] Pre-prepared Listin E attached.

[ ] Above Listing concinued on attached sheets(s)

17
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clr_ OF ll]EZ"_LIZ$

l)ivlsio, of P'abllc Wo:k_

TAB I2C I

MAXI}_TM EFFI_2_T STANDARDs FOR DISC_CE OF

WASTE INTO TEE }_/NICIPAL SEWAGE SYSTEM+

Daily Average* Inntant_eous
Maximum E_imum

Co_s_i_u_ Coocent_ati0 _ Co_en£ration

=g/l mg/l

Biochemical oxygen de=and (I) (I}

$ettleable solids (ml/l) (I) (l)

To_aI suspended solids (l) (I)

Nitroge= (_ocal Xjeldahl) (I) (i)

Arsenic 1.0 2.0

Cadmium (2) [2)

Ch=omium (hexavalent) 1.0 2,0

Chromium (total) 5.0 I0.0

Copper 5.0 i0.0

Cyanide (oxidizable) 2.0 4,0

Cyanide (=oral) 4.0 8.0

te_d (2) (2)

Hercury (Z) (2)

NickEl 5.0 10.0

Zinc S.O I0.0

Amm°nia N_3N 125 ppm 250 ppm

Page 1 of ]

* Based °n 2&-hou= flow-proPOrtlonate composi£a sample (i) ConsistEnt wi=h

treat=enL pla_ _apaclty (2) Cadmium, mercur_ and lead dlscbarges ara

severely res_ric=ed due =o li=i_ations placed on the disposal of ssvage
sludgm con_alnln_ cadmium, mercury, and/o_ le_d. Ac_l allowable discharge

concen_=a_ions for _hese =onstituen_s will be de_er_ined on a case by ease
basis.

NO perso_ shall dlscha_e vas_ewater c_cainio E any of the ma_rlals li_ed

her_in into _he municipal sewer system OE shall bav_ _y co_ne_n to the

municipal _awer system wi_hou_ oh_alni_ writhe= permis_ion f=om th_
Approvin_ Authority. •

Acrylanitrile

Alpha BHC
Aid:in

Al_min_

Barium

Benzo (a) pyrene

_enzo=rlchloride

Beryllium

B_s(2-e_bylhexl)phathalata

3,3-Dichlorobenzldene

l,l-Dichlo_oethane

1,2-Dichloroet_ane

l,i-Dichloroe_hlyene

Dichl_roethyl e_her(Bis(2-chlo_oe_hyl))

i,2-Cis_dichl_=oethyle_e

1,2-Tran_,dlchloroe_hylene

1,2_Dichloroprop_ne
1,3-Dichloropropane
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CITY OF M_PHIS

Division of Public Warks

TABLE I

Page 2 of 3

_Eu_ob_nz_Ke

BEomodichloromethase

_r0moform

Carbon tetrachlorlde

Chlorodane

Chlorobenzen_

Chlorodibromomethane

Chloroethane

Chloroform

2-Chlorophenol
O-Chlorotoluene

p-Chlorotoluene

C,_men8

DDT/DDE/DDD

[,2-Dibromo-3-Chloropane

Dibuty[phathalate

1,4-Diohlotobenzene(p)
Eexachlorobutadlene

Isopropylbenzene
iindane

Methyl chloride

(Chloromethane)

_olyhdenttm
PCB-1260

Phenols

Pyrene
0ctachlorodihenzs-P-Dioxi_

OctachlorodibenzofuraD

2,2-Dichloroprupane

l,l-Dichloropropane

1,3-Dichloropropene

M-Diohlotobenzene

0-Dichlorobenze=e

Para-Dichlorobenzene

Dieldrin

Diisobutylenes
Dimethlnitrosamlne

2,4-Dinitrophenol

2,4-Dioltroluene

Ethyl Benzene

Heptachlor

HeKaoh_o_obenz_ue

Tin

Titanitum

Toluene

Toxapbene (chloriD_ted =_phene)

_j[,2-Trichloroe_ha_e

Trichloroethylene

1,2,3-Trichloropropane

Vinyl chloride

O,_,P-Xyle_e5

l,lpl,2-Tetrachloroethane

Total Heptzchlorodibenzo-P-Dioxins

Total _eptachlorodlbeozofurans
Total Hex_chlorodibenzo-E-Dioxins

Total Hexachlotodibenzofurans

Total Pentachlorodlhenzo-P-Dioxln_

To_al Penta=hlorodibenzofurams

To_al Tetra_hlorodlbenzo-P-Dioxins

To_al Tetrachlorodibenzofurans

1,2,3.A.6,7,8-Heptchlo:odibenzo-E-Dioxlns

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,_,7,8-Hexnchlor_dibenzo-E-Dioxin

t,2,3,4,?,8-Hexaohlo_odibenzofuraQ

1,2,3,_.7,8,9-Heptach]orodibenzofuran

1,2,3,6,7,B-Hexachlorodlbenzo-P-Dioxin

1,2,3,6,7,8 Hex_=hlotodibenzofuran

L,2,3,7,8-pentachlorodibenzo-P-Dioxin

[,2,3,7,8-PentaohloEodibenzofuran
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CZTY OF M_HZ$

Di_/si0n of Public Works

TA3LE I

Page 3 of 3

1.2,3,7,8,9-Hexachlorodihenzo-p-Dioxln

1,2,3,7,8,9-Hexachlorodibenzo_urau

2,3,4,6,7,8-_exach_oro_ibenzofuraR.

2,3,4,7,8-Peo_achlorodibenaofuran

2,3,7,8-Tetrachl_rod£benzo-P-D£ox£n

2,3_7,8-Tetrschlorodlbenzofura_

Approving Authority reserves the E£Eht £o modify this lis_ of mat_rial_

pcohiblted from entering the POTW as may become necessary.
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CITY OF MEMPHIS

Division of Public Works

TABLE 2

GUIDANCE CONCENTRATIONS IN MUNICIPAl SEWAGE

TREA Iq{EB T INFLUENT

Page I of 2

South Plant Averaee North Plant AverR_e

Influent Influent

Para_sete_ Concentration s Concen£ratlon$

BOD (Biochemical oxygen demand) (I) (1)

5S (Settleable solids) (I) (i)

TSS (Total suspended solids) (i) (I)

Nitroges (Total Kjeldahl) (I) (i)

PH 6-9 5-9

Temperature (2) (2)
At=chic

Cadmi_J_ 0.005 ppm 0+005 ppm
Chromium (Hexavalest)

Chromium (Total) 0 -375 ppm 0,375 ppm
Cyanide (Oxidizable)

Cyanide (Total) 0.605 ppm 0.605 ppm

Lead 0.25 ppm 0.25 ppm

Mercury O.OO&2 ppm O.00_2 ppm

Nickel 0.273 ppm 0.273 ppm

Zinc l.O ppm I.O ppm

Copper 0,5 ppm 0.5 ppm

Silver 0_0294 ppm 0.0294 ppm

Phenol_ 4. 5 ppm - &.6 ppm

Oil & Grease lO0 ppm lOO ppm

Toluene O,&29 ppm Z.O ppm

Phenol 1.273 ppm 0.909 ppm

Me[hylene Chloride 0.25 _pm 0.25 ppm

Benzene 0.043 ppm 0.043 ppm

lil,l Trichloroethene O.S ppm 0.25 ppm

Ethyl Benzene 0.04 ppm 0.04 ppm

Carbon Tetrachloride 0.075 ppm 0.075 ppm

Chloroform 0,22_ ppm 0.368 ppm

Tetrach]oroethylene 0.139 ppm 0.139 ppm

Trlehloetbylene 0.150 ppm 0.150 ppm

1,2 Trensdlcbloroathylene 0,030 ppm 0,030 ppm

Napthelene O.312 ppm 0,312 ppm

Bis(2 Ethyl Hexyl Phthalate) 0.105 ppm 0.105 ppm

Butyl Be_zl Fhtha]ate 0,333 ppm 0.333 ppm

Di-n-butyl Phthale_e 0.0625 ppm 0.0625 ppm

Diethyl Phthalate 0.222 ppm 0.222 ppm
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CITY OF MEI_PRIg-
Division of Public VorkB

TABLE 2 (continued)

2 '4

Page 2 of 2

MASS LIMITATIONS - NO individual 5hall discharge a mass loadin E of the

compounds detailed in Table 2 more _h_n 15% of the aveEage allowable

influ_ ioadi_g on aJ_ average maxim_0_ lavel. _hen comparlng tb_se mass

l_mits_ions a_d th_ eonceRttation b_sed 00 l_itatio_ in Table i_ vhiehever

limltatloo that i_ _o_e r_strictive will agply_ tt_les_ a variance is _b_aln_d

a_ d_seribe_ in paragraph (¢) of this _ec_iou.

(I) Consistent wi_h tre_men_ plan_ capacity as de_ermine_ by _he Division

of Public _orks. (2) Temperature a1_ay_ _o be l_ss than 104 dagree Fahr_nhelt

(40 degrees Centigrade).
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CITY OF MI_tFHlS

Divisioa of P_blic Works

APP_IX A

""* Y_TALS KND NONMETALLIC ELEMENTS ***

PRIORITY

POLLOT._NT ANALYTE

NLrMBER

ALL'MI.WJM

ll& ANYIMGNY

115 ARSENIC

BARIU_
117 BE_LLI024

30RON
118 CA0_Ib_I

CALCIUIq

CE3ID_

119 CE_OMIt_ (TOTAL)

CE_0M!UII (I_XVALENT)
COBALT

120 COPPER

DYSPROSIITN

ERBI_2t
L1JI_OP_Ull

GADOLINIUlt
GALLII_

GOLO

F_F_IUN

HOL_IUN

INDIUM
IODINE

IR!Dlb_'N

IRON
LA NTItA.'_N

12_ LEAD

LIT_IIUN

LUTEIIIJH

_GNESIU/_

MANGANESE

123 ME_ClJRy
MOLYBDEN_N

NEOD'_..IUM

12_ NICKEL

NIOBIUN

OSMIUM

PALLADIU_t

PHOSPMORUS

Page I o_ 12

DAILY AVERAGE INSTANTANEOUS

_L_l_rOi_ LEVEL _XIMUM LEVEL

m_/l _/day m_/l _/dav
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CITY OF Y_21PHIS

D[visiou of Public Works

APPEI/DIX A

-*. _[ETALS A}TD NON_tETALLIC ELEMENTS ***

PRIORI'i2f

POLL_YANT _AL_E
NUMBER

PLATINIrN
POTASSIUM

pP_SEOD'_ILr_t

RHENIll2q

RHODIUN

RUTHENIIJ_t

S_.RIU2"I
SC_DIUM

L25 $£LENI_f

SILICON

L26 SILVER

SODIUM

STRDNTIUH
SULTb'R

T_TALU_I

TELLUR_LrM
TER_IUH

127 TF_LLIU_

THORLUM
YHULIU_t

TIYA_IIJ?I

"INNCSTEN

VA_NADIb_

yTTERBIWrl
yYTRIUH

128 ZINC

ZIRCONIIJI_

Page 2 of 12

DALLY AVERAGE _NSTANTANEOUS

MAXI}gJM LEVEL MAXIMUM LEVEL

m_Tll #/day m_/1 -- O/day

*** CLASSICAL ***

121 CYANIDE (TOTAL)

CYANIDE (OXIDIZABLE)

FLUORIDE

NIT_ATE - NITROGZN

NITRITE - NITROGEN

_%DIOACTIVE MATERIAL
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CITT OF _ZS

Div£siou of Public Works

A PP LN'DIX A

"_* DIOXlNS/t'URA_N5 _**

PRIORITY

POLLUTANT A_NALYTE
Nln_ER

OCTACHLORODIB£NZO-p-D_OXI_

OCTACHLO ROD IBENZ 0FURAN

TOTAL _E_TACHLOROD IBE.NZO- p-D_OXIN

TOTAL H E_TACHLOROD IBENZOFIJRANS

TOTAL EEX-_CHLORODI BENZ 0-p- DIOXINS

TOTAL _EY-_CHLORODIBENZ0 _q/RANS

TOTAI Pr._NTACHLOROD IBENZO-P-DIOXINS

TOTAL PENTACHLOR0 DIBF_ZOFORABS

TOTAL TE_P_CHL0 RODI BF/Z 0 -P- DIOXIN S

TOTAL TEYRACHLORODIBEBZOFUIIAN$

1,2,3,_,6,7,8-

HX PTACHLOROD IBE.NZO-p-C ZOXIN

[,Z,3,4,6,;,8-

_EP TA Ch'LOR 0DIBEN ZOFURA._

I,Z,3,4_7,8-

HEXACHLOROD IBENZO- p-DI0XIN
1,2,3,4,?,8-

H_XACHLORODIBENZOFL_k&N

KEPTAC HL 0R0D IB LN ZO FU_.AN

1,2,3,5,7,8-

HEXACHLOR0 D IBF=_ZO- p-D 10XLN

1,2,3,6,7,8 -KEXA CHLO ROD IBF_ ZOFO_RAN

1,2,3,7,8-

PE-NTACHLOROD IBENZO- p- DIOXIN

I,Z, 3,7,8- PL_TACKLOROD IBLNZ OFult_

I,Z,3,7,8,9-

H EXACKIOROD IBENZO- p-D [OXIN

ip2,3,7, _, 9-HEXACHLORODI BENZOFDRAN

2,3, _, 6, 7,8 HEXACHLORODIBE._ZO_ ult_N

2, J,4,7,8 -PENTACHLORODIBFNZOFURAN

12_ Z, 3, ?,8_TETRACHLOSODIBENZO

P-DIO_IN (TCCD)

2,3 _7,_- T ETRACHLORODIBENZOFURAN

Page 3 of 11

DAILY AVERAGE INSTANTANEOUS

FL_XI_M LEVEL MAXIMUM LEVEL

m_/1 _td_y =m_tl _/dav
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• 1_ ¸

*_w FIBROU 5 *_t

PRIORITY

POLLUTANT

NUI_ER

116 ASBESTOS

CITY OF _IS

Division of Public Wocks

App._4DXX A

Page 4 of 12

A_NALYTE
DALLY AVERAGE INS TANTANEO_S

_fKIMI7_ LEVEL _L_I_[01_ LEVEL

mg/[ _/dav mg/l _Id_v

**_ VOLATILE ORGANICS **T

PR_ORI_

POL LUT._T ANALYTE

I_21B E_

_ ACRYLONITRILE

_ BENZ_

BROMODICI_ORO_T'_IE

_6 BROMO_TItANE (i_7_r_ BROMIDE)
CARBON DISULFIDE

50 CHLO_0ACETONITRILE

7 CHLOROBENZENE

51 CHLORODIBROHO_t_'f_ka_IE
L6 C_LO_OET_NE

23 CHLOROFORM (TRICHLOROII_TIt_E)

_5 C_LORO_"_TltANE (METHYL _LORIDEI

CIS-I,3-DICHLOROPEOPENE
CROTONALD_tt_E

48 DICHLOROBROHO_TIt_IE

DIBRO_O_'Ur_NE

DIETHyL ETHER

ETItYL _ANIDE

ETW_ _T!tACRYI_TE

38 ETltYLBENZENE

IODONETIt_NE

ISO_UT'CL ALCOHOL

M-XYLENE

METHYL NETEACRYLATE
_ H_THYLENE CHLDRIDE

(DIC_LOEOMETIt_E)
O+P XYLENE

B5 TETRACELOROETHENE

DAILY AV EP_E INSTANTANEOUS

MAXIMD_ LEVEL MAXI_H LEVEL
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CITY OF _RIS

Division of Public Works

APPEI_DIX A

Page 5 of 12

"'* VOLATILE ORGANICS *'*

PRIORITY

POLLUT_.NT ANALYTE

NUMBER

6 TETRACHLCROMZTP._E

(CAR3_N TET_ACHLORIDE)

86 TOLUENE

TKANS-I,2-DICHLOEOETKENE

T_NS-I,3-DICHLOROPROpKNE

TR_S-I,_-DICHLORO-2-BUTL_E

&7 TRIB_O_OFZT}L_E (BRO_OFOKM)

87 YEICHLORCET_ENE (TRICELOROEIHYLENE)

_9 TRICHLORCFLUOROMETKANE

VINYL ACETATE

8B VINYL CELORID£ (CHLOROET_ENE)

13 I,I-DICHL0_OET_L<_E

I,I-DICHLORO£THENE

29 I,I-DICHLOROET_ENE

30 1,2-TRJ_-DICHLOROETHYLENE

11 I,I,I~TRICHIOROETF_E

I,L,I.2-TETRACHLOROET}D_E

14 I,I,2-TRICHLOROETHA_'E

15 1,1, Z, 2 -TZTRACHIOROETHANE

1,2 -DI B_O_!O ET}_ANE

LO 1,2-DICHLOROET_L_NZ

I,I-DICF_OROPROpABE

1,2,3-TRICHLO_OPROpAN_

1,3-_UTADI_E, 2-CHLORO

32 I_3-DICNLOROpROPKNE

33 L,3-DICKLOROPROPY_KNE

2-BUTA_NONE

19 2-CHLORO_=EY_L%'fL ETHER (MIXED)

2-HEX_NONE

2-PROPA_ONE

2-P_OPEN I OL

2 _-PROP_-NAL (ACROLEIN)

2-PROPE_ENITRIL_, 2-METhyL

3-CHLOROPROPENE

&-_ETh_fL-_-p£NTANONE

Continued

DAILY AVERAGE _NSTANTANEOUS

_C(II_Fu_ LEVEL MAXIMUM LEVEL

=RII #tdav =_/l - #/day
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CITY OF M_HI$

Division of Public Works

APPEIqDIX A

.t* _SEMIVOLATILE ORGANICS ***

PRIORITY

POLLUT_T A_ALYT_
NIT_ E_

1 ACE_AP HTHE._ E

77 AC ESA_ET_4_ENE

Coutinued

DAILY AVERACE INSTANTA_0US

•'t'_,XIiilIi'IL&v_L i't,,_XIMlr'ILEVEl,

mBll .. O/day m_ll -, #/day

Page 6 of 12

ACETOPRENONE

ALP}t_-TERpIREOL
AJ_ILI_E

ANILINE, 2,4,5-TRII'L_TH'_
78 A._T_IEACENE

ARA_IT_

_F.._ZARTH_ONE

BENZE_ETHiOL

5 B_ZID!_E

72 BENZO(A)A_THtL4CE_

(i,2 B E_ZA_T}II_CE_EI

2_ Br_ZO(A)PYRENE (3,4-BESZOPYRE_E)
7_ BZ_Z0(B)FLUOP, A_T_E_E

(3_4-_F--_ZDFL_ORANT_LE_E)
79 BF_ZO(GHI)PERY_f_E

(I_12-BE_RZOpERy_EgE)

75 _4ZO(K)FLUOP.A/_THA/_E

(II,I_-BENZOFLUOP, A_TRF.._E_
BF.._ZOIC ACID

• B_ZONITR!L_, 3,5-DIB_0_!D-_-HYDRDX_-
BENZY_ ALCOHOL

_ETA-_Ap_TlfY_A_I_E

BIF_ENY_, 4-NITR0

17 BI$ICHLORO-_L_T_II'L) _THER

_3 BI$ (2 -CHLORO ETHOX_ )MET}{ARE

18 B_$(2-C_LDROETIfYL) ETHER

42 _I5( 2-C_LORO I$OPROPYL ) ETEE_

66 BI$ ( 2- ET}II_HEX3_ ) PHTI_LAT _
67 BDTYI. BENZYL P_TP.ALATE

CARBAZOLE

76 C_RY_ENE

CROTOXYpHOs

68 DI-_-BUTYZ P_T_J, LA_

69 DI-R-OCTI'L PHTFL_LATE

62 DI-N-PROP_'_L_ITROSA_INE

DIBENZO(A,H}A_T_P.ACE_E . L
DIBE_ZO_R_k._

DI_ENZOTHIOP_ENE
70 DIETHYL PHT_LATE
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CITY OF M_HIS

Dtvinion of Public Work5

AP PEI_DI_ A

it* SEMIVOLATILE ORGANICS re*

PRIORITY

POLLHT_T _%ALYTE
N_ER

71 DIFLETHYL PKT_LATE

D I-_T HYL SULFONE

D IPHE_. ETHER

D IPHE*_YIJ_INE

DIPHE._DISULFIDE

_T_E, PENTACHLORO

EThYl _ETP_ESULFONATE

ETKYIE_ETHIOUREA

39 FL_0_ANI_ E_E
80 FLUORENE

9 HEY_CHLO ROBENZENE

5Z HEY_CHLQROBUTADIERE

53 _EXACHLO _OCYCLOPENTA_IENE

12 H_XACHLO RO ETHA/_E

_EXACHLOROPR0 pENE

HE_L_%O IC ACID

83 INDENO( 1,2 ,3-CD)pyR£NE

5_ ISOPHORONE

ISOSAFRCLE

LONGIFOL_

._t_LACHITE _REE_

HESTRANOL

H_T_A_ _'/RILENE

_ THI'L MET_I_ESULFONATE
N-DEC_

N-DOCD $A_NE

N-DODEC_E

N-EICO_E

B-HEXACOS_ E

_-HEYeD ECA_E

N- NITROSOD I- _-BUTYIAMI_E

N-NITROSOD IETHYLAMINE

61 N-NITROSODI_ET_IME

H N ITROSODI P_ENYLAMI_E

N-NITROSO_ET_ETH_I NE

62 if-NI TROSOMETHYLPHENYLAMI NE

N-N_TROSOHORPHOLINE

N-NITROSOp _pE_DI_E

OCTACOSANE

N-OCTADEC_-_E

_-TXTRACO_ _E

N-YETRADECANK

N-TRIACO_T_E

Page 7 of 12

Continued

DAILY AVERAGE IN$ T_-NTA_'EOUS

MAXIMUM LEVEL MAXI_DM LEVEL

mg/l _/day mR/l Oldav
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F"
CITY OF K_BI$

Div£_ion of l_bllc Works

APPENDIX A

*** S_!VOLAT!LK ORCANICS *.t

PRIORITY

POLLUTANT ANALY_E

N1JN3ER

N,N_DIM_FO_,_IDE
55 _APHTN-_LENZ

56 NITROB_NZ_E

O-CRESOL

O TOLUIDIN_

O-TOLUIDI_E, 5_CHLDRO
22 PA_CHLORO_'_TACRESOL

P CHLOROA.NIL[NE

P-CReSOL
P-CY_tENE

P DI_TB'Z_-_2_INO._ZOBE_ZENE

P°N_TROA._ILINE

_gNTACt_OROBKNZ_E

64 p_NTACItLOROPI,IE_OL

PZNT,_'_T_BZNZ_E
p_RYL_NE

?H£NACETIN

81 PHE_ANTHR_NE
65 P_£NOL

p_SOTHIA2INE

pRORA._IDE
B_ P'_E_E

RE_ORCINOL

SAFROL_

SQUALENE
STI_ENE

THI_APH'fI_E

TKIOACETANIDE
TRIOIU_rrHE-9-ONZ

TOLUENE, 2_-DI_I_NO
TRIPHEA'Y_ENE

TRIP_OF'_-_NEGLYCOL _TIP_ ETHER

I-BROMO-2-CHLOROB_ZENE

I-_ROMO-3-CHLOROBENZ_NE

{-CHLORO-3-_ITROBENZERE
I-MI_TH'/_FLUOI_NE

[-METH'_Lp_ENANTHRE_E

I-NAPH_NYI-_tINE

I-FHEh_2LNAPHTI_LENE

1,2-DI_RO_O-3-CHLOROPKOPANE
25 1,2-DICHLOROBENZ_E

Page 8 of 12

Con_ia_ed

DAILY AVERAGE IRST_TA_O_$

I_X_2_ LZVZL F,_XIh'_ L_'V_L
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CITY OF M_HIS

Division of Public _orks

APPENDIX A

_** SEMIVOtATIL_ GRGANICS ***

PRIORITY

POLLUTANT ANALYTE
NU_4BER

DAIEY AVERAGE

/'L_( I HIJ_ LEVEL

m_/1 #/day

Page 9 of t2

CQntiouad

_T_

PL4XI _I LEVEL

m_/l _/day

37 l,2-DI pHEb_/LHIrDRAZ INE

1,2,3-TRIC:qLOROBENZENE

1,2,3-TRI_----THOXYB ENZENE

8 i,2,4-TRICHIDROBENZE/{E

l,2, _, 5-TETRACHLOROBENZE_E

82 l,2, 5+6-DI_NZANTKRACENE

I _2,3, _- D IEPOXYBUTANE

l,3-I)ICHLORO- 2 -pR0 p_30L

25 I,3-DICHLDROBENZEt{E

1,3,5-TRITHIA/E

27 l ,_-DICHLOROB_ZENE

l ,_-DI_ITRGBENZENE

1,4-NAPU_THOQtlINGEE

lj5-NAP_TRALENEDIAMINE

2- (HETh_T]ff _O )BENZOTI{IAZGLE

20" 2-CHLORGNA pHTHALENE

24 2-CHLO RO p_E.NOL

2-I0$ PRO pYL-NAP_THALEt{_

2-HET_ B_NZ DTRIOAZOLE

2_HZIq_YLNAPHTHALENE

2-NITRDA-_ILINE

5'7 2-_ITRDP_F-NO L

2 -PHE/P/LNAFHTEALE_E

2°PICOLINE

2 p3-_ENZOFLUORENE

2,3 +DICHLOROA_ILII{E

2,3 -DIC_L0 _ON_TROB_ZENE

2,3,4,6 -TETRACHLORG PP_Et{OL

2,3,6- TR ICHLOROPtIENOL

31 2 +4-_ICHLOROPHE.NOL

34 2, _-D_HETHYL PHENOL

59 2 ,_-D_NITROPHENOL

_5 2,4-DII_'ITROTgLUE_E

2 p4,5_TR IC}_LOROpKENOL

2_4,6-TRICHLOROPHENOL

2,5 +D i-TE _T- BUTYL- P- _E.NZDQUINOt_E

2,6- DtCHL_>IIO_ N ITROAI_ILINE

2,6-DICHLOROPHENOL

36 2,6-DII{ITROTOLUENE

3 -t_ETYLCR O_--_-_TH RENE

_NITROAN ILINE

2S 3,3''DICHLOROBENZIDINE
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RULES OF "TENNESSEE DEPARTMENT OF HEALTH AND

ENVIRONMEN'T BUREAU OF ENVIRON_LENT DIVISION OF

AIR POLLUTION CONTROL N

CHAPTER 1200-3-9 CONSTRUCTION AND OPERATING PERMITS
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P.2_DEC I_: '92 11:15 _HS. SHFJ _f C0(JNTY }_qLTld IJEPT,

F-

_'_ IN_S_._ D_pA_TNLt#. _ OF _$_T_ _f_© _H'._t_I_._T

_2_0_3_$_ _)_ _]r_'_-'_-_-c,n _._._ _ . • _

L_-_~,_-' _$._C_ . v "q-" ,_.q_iL _r_._L _ _ _:_ _¢r:_L_,_

. ":
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DEC _.d "92 11:15 rlgHS. S_LB'f COL_TY IKEAL_ D_]_T.

a_ d_ffi_ d t_l Ch_Z _ _-9.

l,

P.3_5
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DEC 14 '92 11:1S i_HS. SHEI..By COJ_Ty I-EJ:ILTHDEPT, P. 4_

{_1 H0 Pe_ _L operate _n i_ _n_ll_4n_ _o_cl l_ T_g;_ _u_



F

_c 14 'gz11:1_,_P,-_.S_LBY COL_ ___ D_T. 3B "21,9 P'_

.-.-_
56
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SECTION 13

"RULES AND REGULATIONS - MEMPHIS COUNTY GROUNDWATER

QUALITY

CONTROL BOARD OF SHELBY COUNTY"



h_Dv 25 '92 11:58 i_:HS. SHELBY CC_'ITy H_LTH D£PT,
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P,6/8

DQ ma_e or perlltted w%1¢=3 the so,Ice _ _e 6C

the _ll_6fy _iy, a_ ine l_ca_.on ao_

arr_emeot o_ the inta_ _ze Approved by the

Momp_ and S_IBy COunty fo_ t_ i_ec_io0 of _urfa_

_elis _n _i_nc_ Cn the s_fec_v¢ _e oE _hls _r.t

connection ccn_r0l. _mproperl¥ m_talne_ wel]_,

I:_ _e._4 neces;ar_ by _ne Department.

R. The _¢_azd _h_ll have cared exe_cl_ Che _4er*

exce_=_ C_lC_nto any _ec_i_n, rulln_,
req_:_, rule. re_O_l_t_.On _r ofde/ _r

=ha1_ _c m_e vichin fifteen (15) dh_ _f_u_

rec_lu_n_ _n_.cl of _/C_ _e¢;elon. WU:_

requ£r_m_nt, r_l, regul_li_n. _r _rder kr_

['1).1]_ _ wrl[t_n _O_:;ce of a_oea: ¢_lfe_t] X

_estlon until _he BOa_ _ _:_k_n _in_l

27



38 221

SECTION 6

MRULF_ AND REGULATIONS . _MPIIIS COUNTY GROUNDWATER

QUALITY CONTROL BOARD OF SHELBY COUNTY"





,r

(,

I_OV _ '92 11:57 V_-S. ,_C.q__By COUi'IT_ NE_qLTH I:_T,
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_l"_;_:dl _ _t_irt_d _0 _'_=_:_. _c _c_u___I_o_ 01"

_, T_ _ha_l bc L_ _$_:_B_bl[l_ _ of _h_ _1 _r_lle_ I_

The _|_q G_p _hal_ b_ _r_e_ Lh_ead_ _ll_o _J_ C_S_:

_ _r_¢_lv_ dev_¢_ _1_¢e_ O_ _he _01 _. _n_n_ b_ _;_c
_eli dr£Ller.

L6

P, $18



MOV 25 '9_ I_;_ _NS. S]-_3-B'YCOL3MTY I-E-AL.T_DEpT,
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P, _/8

_.04

wui_h_ _tontne _y _ a¢_. A _pe_ia_ cc_ci_ion 2_ _r_utlng

P-'e_u_e g_tln_ i_ =e_ui:_ i._ _e _f_c_tlo_Le_ c_._iti_

_a_ac_h _.03D j

_. The _I_ _Al! not hyd_u!i_ily _nr_ _t_ _i_c_.

C_n_c.i_ _.___/. _ Ocher _u/_r_

D-_._src_ _ _%0b_AT?R m_o_/:TI_ , CKA_I.E_ 3_2, _nt_t±ed_

_pec_-_ca_icns _n f_ mot e s_!r_e_ _ _r_s_ r_i_

_2) _ _Dove _h_ r_ o_ _he scTeen _i_ _!l_er san_, _ollc_

C. All _i_L_ _t_ials _11 _ £hm_ _tn_ _n_ t_e_ _i_.
_Io _olv_ t _I_ ce_e_c_ or _ _n_ _h_ll b_ _!i_*_.

End _int_ _h_i l_v_ _hcea_ _nd_ _ be _Iv_z_ _n. _ii_

D, _n_-_ _e_le_ _i_]i _ _ _i_ _l_e _f !/4 i_cA _

17
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P, 5/8

6.05 -- pc.¢Ce_Lcn o£ "-he _el_

well _Jng_, t_ _all l_o _ (_e$i_n_ _ _0 pceven_ _y

l:_c.o_l_.e _l_ 1_..¢_ _o_ _1_ _lce_. _ I_] ill r.h_ _._,

l_v_l _h_11 b_ _lro_c_(_ _a_._ _c_ 9 0_ _t_'_ion.

:_ _ ¢_e. _ _ _e. _ _l_1_ EO 1_ _ll_CC_ _ur _lyti¢_l

t. _ _i _ _11 i_ _c_c_¢_ vlth _ _'._KC_ _

_¢_ 7 w ._CI% EO_I _

?,01 .. D[I_Z.NIT=C_I Op _IL _
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APPENDIX E

LIST OF VENDORS AND MANUFACTURERS CONTACTED
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Hadley lndutales
5900 West Fourth Street

Ludington, M1 49431
8001345-4227

Met-Pro Col_otation
Dua]l Division
1550 Industrial Dalve

Owosso, MI 48867
517/725-8184

North F_T Ealvironment_J PrOducts

17 Technology Drive
West Lebanon, NI-I 03784
603/298-7061

ULTROX
2435 South Anne Street
Santa Ana, CA 92704-5308
7141545-5857



f
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Thank you for your interesc in stripping rower systems designed by Me_-Pro

Corporation Duall Division. I hav_ enclosed the pr_duc= information which you
requested

Our s=rippin_ tower syscems are designed Co remove cbe odorous su

a_d VOC'_ from _he i_fl_ent waE_r s:ream. D_all m_,_fac_ur_$ :he fan_?t_2_?

_is_:rCer_e such sys:e,ns fro= _VC and polypro_y[_n, for corrosion

Me=-Pro Corpora=[@n Dual I D_vlslon has £he experienced, mul=[-disclplln_d

professional scarf to aid in _he design, installation, end monitorlng of your

air pollu=ion control equipment Our field technical service offers [nspecrlon

and upgradin_ of existing equlpmen_ and addition of elec[roehlorina_ion systems
for on-si=a hypochlori=e generation"

Servic_n_ =he industry since 196& wi=h more =ban 8.700 [ns=_llaEions.

Duall will pzovide you the benefit of our experience in a_ pollution control

_echnology. We look forward _o _he opportunity _0 serve you. If you have any
questions pl_ase call

Very truly yours.

MET-PRO CORPONATION

OUALL DIVISION

211-&3ST / O12&92



_1_ ° .,!1
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GENERAL

PRODUCTS
POLLUTION CONTROLSYSTEM$.

SCRUBBERS AIRSTRIPPER$,

VENTILATION DUCTS,
HOODSANDFANS,



Odor Control Systems

Duall r_esigns, on a da_-Io (Jay basis cusEomized odor-car tire1

Scrubbers Io rleel cuslomer specific needs Through the use of

an in-house computer, in conjunction with a highly' [rained lab

and chemical engineering slafi. Duall can design a un_l Io meel

even Ine st ficlest zequkemenLs Major design _[llefi_ eva_uale(_

[rl_lude: size el Lznil [iller packings moisIur8 exlraCtOr 8_/UD-

bing liquid• GPM [equ=red, and malerlal of constructiorh

Services OMered

• OetormLne irte problem

• Ele[ermme Ihe necessary clegt=_e c}l cOrlltOl

• Sal_cl [hc basI rrle F10_ Of _ot3[I ol

• Select [h_ plo_e[ chemlStnf

• E)esign ]or m[ninlum a;l volume

• provide liold serwces, eng_neenn_, insla]lalion statl.uD and

operalor ;rainin_

Typical A ppllcalions

• Indus[rLa_ ,,_,as_ewe te f IrOa:men_ • B_ewe[_es

• M unicip_l l,/_ 51 ei,, _{er Ir 8air'levi • Anir l_l Iood

• Food ptocessll_g • PesLicld_s

• Ohemica; mduslr_es • Pulp al_d pa_er

• Ren(Jeting • Tanning

• Refineries • pharmaceutical

• M_dlca_ • Textile

• Found:los • P,ainhrlg

• Fish _rocess_n_

38 230

Activated

Carbonfor
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Duct, Hoods & Other Specialty

Thermoplastic Fabrications

Duall duGt. hOOdS atl_ I at11_S arc dc 5igt_o_ fOi e_h appl_ca -

tiotq in _ccoldarlco with Sl_rl(J_ rds $el _)y Ihe Amerlcar_

CO_!E rence £}1 Governr_er11_l Ir]dusll_al H ygl0rli_lS a_d

OSHA

Duall dclermino$ lh_ 8 mO_nl O_ ai; required at eac_ soorce

aff _cllng hood slo[ siz_ Sizc o_ hood p_enum and $1Z_ Of

duel

Th_ be$_ C LIr r0 _,iOn - re _]_la_l r 3_lerial Ior co_gtru_Iio_ ig

CpVC pP pV_F, HDPE FAPandPVC/FRPoverray

Duall _a_ m_ _ighe$[ _l_t¢_d_r_s an_ _h_ mosl a_vanc_d

• Com_ut_r O_signed

• B_51 corros[on-r_$ist_nl m_erial lot _plicali0n

• Hi_hesI manuJ_luri_g sla noaed$

• Oesigne_ an_ manufactu_e_ to ACGIH and SMACN_*
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Emergency Gas Scrubbers

• NO e_terrlal ran requir e(_--maxi_lize5 rcbabilily and mini

t_i2 _5 c a 0il&l tt3(_ maFt31_r3En_e _o$15

• Excellenl 1Dr lrEatmenl and _onlro_ OI $u_0en rete_$c$ ol

lOXl¢ g_se£

• EspecJall_ iJse fuI _n th_ Wal_ ir Ealm=-rl_ Et3_ _hBmi_al

ploco_5 ;rldu$11q_$

• Combi'3_ lh_ _)_3r_;c Ulal _ removal arlc_ gas _ovit3_ fEatUrES

of an ejeslor wilh _ho gas absorb:ion qualil_ ot a pmcl_ed

lower

Ty PlC,_L APPLICATIONS

• Ammorli_

• Chl_rin_

SPECIAL FE,_TURES

• G,_5 G_I_C_IO_ _ v&ilabl_ Iof sel_=cled appli_al_on$

polyp1 [_3yle z3e. llb_rgl_ss an(] a v_t_ely ol cual _minale$

• Padi_ulatE femoral

• Sel[_cDnlai[]e0 r o_]r _lJlallOt_

Ejector Tower Scrubbers

Compact, highly el_icient sErub_er S 0osigneo lot Vapor

0epo_iti[_t_r_aclors cylinder _abi_o15 ch_rrli_l $10rllge

l_r]k5 Ct_iorir_E5crubbir]g and IOw vol_Jme _xt3a_ls[

_ppli_atiDn5

• local _ol _arli_ul_te remo,_l

• NO _x[_rr_al la_l

• Fl0'_ r_le_ 10 300 CFM in $;_nc_r0 models

• Ski0 m 0_J_lel3

• Sell _0rll_;ned lecirCLl1_li0rl

• SIalior_ar_ Ot porlable in$[all_llorl$

• Minimum hoo_ ups Iie_h w_1_r drain e_eclric,at power,

• pH ar_00FIp _0nlro_ _I_0P_ _ _ S _vai_a b1_

• Fi_ing$ tO ¢0nnect nilr0gerl pur_ gas

• FI#llone },_t warrarlIy



Problem Solving

People - ihe heart of t_e company- dedicated to the design,

producIion and s _rvicing Of q ue,lity products, ensunng Ou_ repu-

Ja_iu_ tar exeelle _ce.

people - w_lh expetienc_ _n all faceLs ot business, I_0m man.

agemeni, engine er_ng. _.ales, ortd pto(Jucti_n thrOugh irtSimile-

lion Net ius_ keeping pace wilh the _ndustn/bul p_0viding lead-

ership The longevity el our empleyees is a le_timony to OL_t
commilmenl artd _55ur_nce el quality II is cenoidered to be a

peroon_ ch_ltenge lo thlo oil rnpany to 5Dive your pro_lem_

through this b/eadth ot experience¸

Experienced Local
Ropre_lhtDtIvE, s

• T_ain z,d ai/.pollu_ion _pecial_sls

• Over _00_fic _s/l_t ioflwi(l _ _lu_ i/31ema[ional f _pr_enlaliefl

In=Hel_Se ErlgineBrg

• D edict3 ied p/ofes$ional 5I_ff---cl_e m_c_, CiVil, m_chatl_oal

_rlg_n_er$

Project Engineers

• Extensive b_e_gtound---_ngineering manufacturing,
lnst a_lalien

• Toi_l responsibility lrom order l_reugh shipment and beye_

ianutact urirlg persOrlrl_l

• Hig rlly Ir_ine_. m_Iivated _nd qu_tllty conscious em DIo_ree$

r rallied Installers

• Experienced personne_sic supervision with full turn-key
c_p oOllilie$

Quality Assurance

Cur rosien=r es{starh(, warr_nIed air=polrution control equipment

anl_ ventilation Systems. _es_ preducI$ otter long Iile and

prove_ pl_r_Jrrnance _l aflerd_,ble prices a_d _t_ _our

assurance of s_tista_ion in maeting _he re_luirements of
$p _eiti_a lions a_d gcv_r_me_1_l r_ulalicco.

Wet Scrubbers

• Slanda_ Or CUSlem_gineeted

mod_ls ,,_e $ele_ion, high _tfieienc],

cor_$ion-_sist_rl_. Illng lile. low water
Ce_sumDiie_, mi_imum m_i_lon_ce.
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Corrosion Resist ont Fan_

• BrOad performance, quJel operation, ragged co,tarry'orion,

elect ronioal_y balanced

Duct Syst em=---Exhausl Hoodo

• Ellicianlly designed, anergy-co_serving, c_arrosi_n-res_stant

ligh_veight, acl_ive

Oil Mist Eliminalor

• Ellicient, compact, self p_wered versatile

Chemical Mist El[minor or

• _ or wet opelat_cn

Air Slripping Towers

• FIemovas Volalile Organic Compounds (VOC's) from

grcun(_wat_r.

Efficiencies

Modern laborsaving laeilitieo enable 12uall lo be a leadel in the

design and developmenl ol new and improved looricafion

mot_ods keeping you_ COSts low Two manulaclurmg pr_n_s

insure timely delivery of your order

• Over 60000 square ft. I_bo_eaving equipmenl research

and I_eVeloDrnenl I_l_or_lo_y

Total Service

Mere Ih_n _n el_uipmenl _reducer, Duall emphasizes Ihe total

service approach 1o Cuslo_ter prl_ bl_ _ S, Dedle_t_on I0 cus-

tomer salislaction is the hallmark of Ou_ll's service i_01icy,

A fier.lhe.sale semite is impo_am and Duall provides il on a
highly professional leve_

Customer _erviees

• SpecificeJion writing _ssistance, sys;em design, field man.

a_nl_nt, _n_tallation. _fall.up, o_falion and _iRte_arte8

training, warfanty _ervlce

Special Services

• Pilol sludies, on-sit e lostlng, lab sludies
• Air permit assistance

• Design,_uJld englneerin9

_OPYRIGHT 1_2 _E_ _RO CORPOP.a_ION.DU_ _r¢iotC_ OU_LLDIVISIONI0A REOIS?EREO TRAOE_P_KOF M_0 CO_PO_tlON

Represented by:

II
 ! J!L!Duall Division

1550 INDUSTRJAL DRIVE OWOSSO, M148_67

(517}725-8184, FAX [517]725 8188
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AIR-STRIPPING
COLUMNS



DUALL experience
saves time and money
from specification
to start-up

The ready availability of potable water is one of our

mo$1 pressing problems, Evidence is increasing lhal lhe

supply is shrinking, and more and more ol lhe available
water is conlarninaled with volaIile organic compounds

(VOCal. usually chlorinated solvents. Consumer

pressure, as well as governraen[al regula[ioNs --
federal, $taIe ackd local m are demanding efleclive and

prompt a_(3on Io preserve water availabilily tot boIh
human and industrial use Duall is in a unique posilion

to meet 1he industry_ needs rot efiicienl, Cost.effective

VOC removal¸

Many organic compounds are Iound in groundwater

Supplies, industrial wastewaters and proues$ efflusnts

Some dissolved gases, hydrogen sulflde, ammonia and

CO_* OCCUr nalurally: still olher manulaclured chemicals
are found as contaminants. There are hundred5 Of

potential potlulanl$ thai may be removed b_ air

stripping. The ease of slripplng depends on a particular
cornpaund_ vaporiliquid equilibrium cons[an_ (VLE}. In

1urn lhe VLE is ir31_uenced by t_mperature othe_

conlaminant$ prssent and general 6hemislry of the
wate_

More and more engineering firms and consull_nts rely

(]n Duall's marty years of mass _raNsler e_;perience We

work ctasely wit_l Ihe proiecl manager ta en_ure Ihat

OUr porlion of a complete system performs as
expected. We do MOt compete wlth Design/Engineering
Service Firms m r_.lher we enhance the proiecl

maT_ager_ s_oce_s by providing our experlise and

experience in pollution conlrol lechnologies and

ebuipmenI.

The resul_ of this ca_pera(3on _s the "optimum" sIrlpplng

column system, neither over- nor under-engineered. It
will deliver Ihe required efficiency at Ihe required [iquld

capacity (Irom 5 gpm to 3(300 gpm). while operating at
mlnimum pressure drop¸ Ouall stripping corurnns are
labricaled _l corrosion-resistant rnalerials, facilitaling

ease ol clear_irlg ,and maintenance. _hese slrlppe_s can
be r_adily modified Io meet fL_lUre requiremen[s

Turnkey inst_llation is available, with on-(3me deliver_

optimum energy efficiency and a one-year warra.niy.

Clearly, Ihe Duall way is the efficienl way -- in

6ornp_etenes$ of des{gn, ecar_omy de{ivory,

performance, and salisf_ction

All R,Ch_ Re_e_eo
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A lyprcal pvc-constlucted air stripping column

designed !o_ _£ 0e_rll tEr_ov_1 8fficiency ol 1,1.1

20-25 gpm well _u_ce This 28' tower was _tovideri

_o m_le[_, wi[h $ elf -cIe _[ling Oplio[3 _ti_ tool01 $1_e f

_oiiIio_ _DatI_I _y_I_t11 was irl o_er_liotl [I_r_ ,_k_

_f_er design Bpprova_ T_ _ower oper_le$ _at-

'ioun0 _I _ $i_ Oil lh_ _$I CO_[. P_rlormB_c_

_c_eds r_quir ernest5

On_ OI [t1_ largest _mgle tc}wer _r_p_31n 9 ¢o1_rn_I$ in

o_ra[ioi1 _ [thl& _out31r_ [_]$ [_all iJt3_[ ,NB$

designed I0 remove TCE and olhef VOC5 to le_s

1_an I parl per blIIiOtl II con_i$1_nI!y _tform$ above

s_Decificalions The 12"6" diameter Dy 30 ¸ high

_trip_t pto_$$e_ Irom _ _,000 gpm wel_ _.aler

source The unil leature_ thi_tl effi_ier_c_' p_ckJr_g

_t_I1 _III F_VC co_$1r_J_lior_ Two PVC fans pro_,ide i_8

oil SUpIDIy; Dne Ion i_ for emergenc_ _kIJ_ $18It_r

8nI_ alarm panels wsre _u13pIied by Duall _$ u¢_

ir15taII_li[3t_a_d S1_tl IJo se_ic_

_J
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II ! Here is the most efficient,
II ,1 cost-effective answer to VOC

i ...... SAMPLE TAPSII :_= removal, degaslflcatlon and _s

I1_ odor elimination _ _ "_ _,I,_T_R

" Buy only whal you need with guaranteed WATER INLET

• Removal rates exceeding 99.9% for many VOC's

• Capacities Irom 5 gpm to 3,0(]0 gpm in
single-column applications

• _ • Computer design

oq • Laboratory feasibility testing

, • Pilol testing services

• Rental columns available

• Corrosion-resist_nt constructioll

• Complete packaged systems on-site

• Rapid field assembly and reduced field time

;4 • Installation slart-up services

• Carbon adsorption units available for exhaust alr

T' pufificatlon

"- • Many other optional features, such as
sell-cleaning and automatic monitoring, provide

I_ safeq unattended operation

_II columns are not created equal!

! YOU cannot afford lailure when dealing with toxic
j chemicals¸ Our experience is your assurance Ihat

Duall air stripping colum_ls are the answer to your

-_ VOC removal problems Duall performs.

]

LI

]
al

UNITARY STEEL SUPPORT BASE

O
J

NON'CLOGGINGHIGH I __

EFFICIENCY
PACKED

BED

/
FLANGED FON

EASY HANDLING

PACKING
REMOVAL

OOOR

TAPERED INLET

'% OUAL L
AIR

SU P£LY DRAIN
FAN

CHEMICAL
AD01TION PORT

OPTIONAL _
SELF CLEANtNG
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provlaes insta!lation service
to assure on-slte performance

Ouall% concern with efficient design and

constnJction does not end with Shipment tc

the custome_ We providB inst_llation service

as an eXteRsion of our expertise in system

engineering. Duall supplivd COlumns, whether
pilot or peffllanenl, are quickly erected at Ihe

]obsitB [rom factory rnatchmarked c_mpo-
nents. Winter/summer operating data and

Bctual field performance testing allows Duan

to offer performance guarantees.

NOTE: Activaled Carbon or Catalyiic

deCOmpOsilian may be required [0 meet
3i/ emission s[_ncards S_l_etio_1 ol alt
em_s_ic}n eonlrr]i depenlJ_ on m3ny tae

tots In general, the tower d_s]gn must
b_ oplim]zed LI a_t ernis$i0rl conlrol_ are
re_uiled He_ting the walct or air may
13e desirab_ to redUCB tolaI COSt ol

owning and operaling l_e system All
service5 _Ire r_a_onably priced Comlacl
Dual_ lot your air s_riDDing need_

• 22 yEARS OF POLLUTION CONTROL EXPERIENCE

• ENGINEERED SYSTEMS • SCRUBBERS • FANS

• OIL AND CHEMICAL MIST ELIMINATORS

• DUCTWORK • MOISTURE EXTRACTORS

• CUSTOM FABRICATIONS

• CORROSION RESISTANT CONSTRUCTION:

PVC, FRP, STAINLESS STEEL, ETC

INDUSTRIES, INC.

Main Office:

700 S McMillan Street 102 Hillside Drive

Owosso, MI 48867-(]769 Fores1 City NC 28043-1000 ..
Telephone: /517) 725 B184 Telephone (704) 245-8725
Telex 22-8532 Telex 80.2210

iJ

t

REPRESENTED 8Y:



You requested more information,,,

Enclosed is material that describes our modular I]ne of ShallowTray TM

aeration systems for stripping volatile contaminants from water.

The systems - using simple, patented ShallowTray technology - come in a
varietyof models for treatment rates ranging from 1 gpm to 200 gpm'.
Removal efficiencies (based on your site's effluent requirements) are

achieved by adding trays.

Each unit is typically fabricated {rom stainless steel and instrumented to
your speoifications. Molded polyethylene residential Point-OFEnvy models
and 1-12 gpm groundwater remediation systems are also avaitable.

Please call me if we can assist you in removing VOC's or Radon from
water..or if you would like a proposal that is specific to your project.

Sincerely,

Enclosures

"Designs for greater treatment rates on request.

Nor,hEaslErlvironmenlalPtodU:lS 17 Technology Drive WeskLebanon NH 03754 t603) 2£_.TQ6_ Fax(603)2c-8 7063 _'_
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Air isvented to the

a{mosphcrc of to vapor

phase trea_men{ o_ cbolc¢,

Turbuleal frothing

into holding

[he full length of the

baffled tray, becoming

progressively cleaner.

-. Fan blows alr up
through hundreds of

©

Tb1_dhrstP_tltolr_irepr(.seniallveoflbeSl:a[/o_c, Tray Model_g11.

Protected under L'S. Patent No 5,045,2t50the_ U S and [nternacioaa]Patems Pending.

(9
"1-11o_oan front cover¸ top _ ie_ _ 23_.: ger_e_ ieradon tray Jn act[v,n,
Pho o on b_ck ¢o_er:erQll f¢ciIon o a _hago'_'Tcay ifl acltofl _1 _¢.1 ¢_

ShJI[a_Tr a!- is a _radem=rk or Noah E,_; En_ _:_,_:_a;al pr_bd_r_ la_ [_rln Lrd on rt¢! ¢!cd 9aplr
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Low Profile
t "_jThe_. discreet size of a Sha]lowTray*" air stripper does

not advertise a contamination site. It is easily

accessed for maintenance and can be installed inside

a building. The system is also ideal as a wailer-

mounted, portable stripper for pump tests, pilot

studies, short term cleanup, or emergency response.

There is no tower,

Treatment
The SballowTray process

uses forced draft,

countereurrenc air stripping

through baffled aeration

Lrays to remove volatile

organic compounds

from v,'a ter.

Conlamlnated water is

sprayed into the inlet

chamber througha coarse

• - mist spray nozzle. The
_.)wate[ t]Ox_,S o_er a t_Ow

dlszribudon weir and along

the baffled acration tray.

Air, blown up through

JAV diameter holes in the

aeration tray, forms a froth

of bubbles generating a

large mass transfer surface
area where the contam_nantsarevo]atillzed. The

necessary contact or residence time m reach

required vo]acilizadon is achieved through model

size, addition of trays, and flow rate selection.

Resistant to Fouling
ShallowTray systems are resistant to fouling

problems. Treatment trays have large3/' dlameteJ

aeration holes, lnaddidon, theturbulem action of

the froth scours the surfaces of _he tray reducing

build-up of oxidized iron.

.j1f, under extreme conditions, oxidized it on
accumulates or hardness begins to scale up, trays can

beeasl]y cleaned through ports usinga washing

wand and pressure washer. Trays can also be easily

removed for a thor ough inspection and elcaning.

Full Range Turndown
Not only are Shallov,,Tray systems forgiving of

"surprise" inorganlcs in the water, they also allow

operation an3m here within the rated _ o _1 range. In

fact, as the f]ov, rate is

reduced, performance

increases. Also, as demands

change (strleter effluent

contaminant levels) so can

[he Shal[owTray system. Its

modular design allo',_'s for

tlleaddldon of trays which

increase the perccnt removal

of contaminants.

The air forms a froth of bubbles approximately
6 inches deep on the aeration tray, generating a
large mass transfer surface area where the
contaminants are volatilizud,

I a "_g' *

J ;

Air is blown up through hundreds of _" diameter
holes in the aeration tray.

No Disposal
ghallowTray systems have

no packing or diffusers to
contend with and no costs

assoclated with GAC

breakthrough, fouling or

disposal and replacement.

System Size
To determine _be system

size required for) our site, first identify the flow

rate. This guides )ou to theghallowTray Series

needed. As an example, x_bh a flow rare of 30gpm,

select the26_. Series, which is rated for flows from

1 to 50gpm.

Nexh identlf3 the contaminants present and the

removal requirement. Generally, th_s determines the

number of tray_ ;equired However, the graphs in

this brochure shouLd be used as a guideline only

For a proposal send us or )'our representative thc

speclbeadons. Request for Quotarlon sheets are
as ailahle
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ULTROX

A DIm_ Ot R_$ G_$ti_atJ_l _ropany

December 3, 1992

_,;35 $_tCh Anne Streel

,_a nix Aria _A 9271_.53C41

pI1ml_ 71_ DIS-SS_7

Fax: 71_ 557,53_ 6

m_-, Dsn Ctlrrehze

Engineer Science

425 Woods Mills Road South, Suite 150

Chesterfield, Missouri 63017

Dear Mr. Currenze:

II was good talking with you today. Literature on ULTROX® advanced oxidalion processes has

been enclosed, as you requested.

Ultrox processes provide solutions to complex environmental problems by destroying air and

water borne toxic organics on-site, thereby eliminating the potential residual liability associated

with older technologies. The patented ULTROX® process utiLizes ultraviolet light wldl ozone

and hydrogen peroxide to destroy a wide range of organic compounds in waler, including many

on the EPA's prmrity pollutanI list. Phenols, aromabc solvents, including BTEX, M T.B.B,

chlorinated solvents, PCBs. PCP, explos[vesin water and pesticides, are examples of taxies Iba[

are destroyed in ULTROX_' syslems.

ULTROX® processes overcome the problems associated wilb other wea:mem nlelbods, as Ihe

ultimate products of the process are truce salts, CO_ and Hod. In contrasl to air stripping or

activated carbon no mxles are emilted m the atmosphere or ad';_rbed _nto media which

require landfill disposal or reo-eneration. ULTROX ® processes can be run continuously or

intermiuently, which is an advantage over biological processes thai are affected adversely by

variations in flow rate or contaminant type and concentration.

Commercial application of advanced oxidation technology began over ten years ago wilb Ibe

installation of an ULTROX® system at IBM's Boulder, Colorado, facility. Acceptance of

ULTROX_ technology, has grown rapidly, with commercial systems in operation at many

Fortune 500 companies today. Installed system capacities vary from 10GPM. to 1100G.P.M,

with toIal installed processing capacity in excess of 1.2 billion gallons per !'ear.

Syslem speclflcadons are developed on the basis of extensive laboratory and commercial

appl_cutloll data bases al_d/or bench scale treatability studies coradueted at our laboratory

faci]ilies Skid-mounted pilot plant units also are available for use at the customer job site to

acquire addi[ional design data when necessary,

O A Ha_h/_ur_,onCo_n F
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ULTROX ® systems are manufactured for lease or outright purchase. Rema] unils also are

available for short-term clean up applications, Full servfoe mafotenance contracts also are

_.vailab[e on reqtlest.

ULTROX_ processes are used as a stand-alone treatment process or as part of a treatment

train in tandem with processes such as u]trafiltrat fon, blotreatment, activated e_.rbon or metals

removal. ULTROX® equipmen_ and Sere_¢e i_ guaranteed to provide the performance required

to ensure Iha[ the end user consistently remains in compliance with their regulatory guidelines.

Thank you tor your interesl in ULTROX® Advanced Oxidation Processes Please contact us

if you have any questions.

Sincerely,

William S. Himebaugh

National Sales Manager

WSH/mms

Enclosure: Literature Package



The
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" Process
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Trea{menl

Tank 01fees

Compressed Air

_/(_ Trealed

Discharge

®

Ultrox
UV/Oxidation

Treatment Tank

How the Ultrox process destroys organics.

0"'%
3 Carbon dioxide end water are _e end

ploducls olong with itlo rgarlFc ¢_llotid@_

1 Hydrogen peroxide and azone are 21 UlIra_oFet ligh_ pto_idas {he energy to

odd_d _o w_ter con_Jrtltl_ or _@rlic$_ bte@k U_t hy_ tlo_n _IOX_ _ _r_d ozorl_

thi_ e_a m_31_ Shows Iiichlgr o_lh*/le rte into h_rox_ ra_iC_l$ ThOS@ _dic als

(TCE). and Ihe ultraviolet light attack _he

organic B_ld bteaR its ¢h_m_gJ I_nd$



The UtllOX proco$$

u_,e_ ult_nolel lighL

o,_ot_e and nyl:tro_r_

peroxide to deslroy

le,t-ic _a/1jc_,
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Why move organics
from one place
to another'?.
TO gel rid OF0rgenics in water, you can remove them

.with carbon or strip them with air. But then they're

left in a carbon bed or released into Ibe atmosphere

Lilt rex has a batter way_eslr0y the organics.

The Ulttox process uses ultraviolet lighl, ozone and

hydrogen peroxiOe (UV/OxJdatioe) to break down

Ioxic organics inlo harmless organic acids, carbon

dioxide, water and trace salts. ResuILs: no disposal
¢osls and reduced I_abilit_

Ultrox treats: Ultrox destroys:

• groundwater - chlorinated Solvents
• ddnkEng water • BTEX compounds
• process wa_er • PCBs
• industrial • semivolatile

wastawater compeurld$

• h_gh purity - pesticides

cooling water •phenols

• leac_a_e •cyanides

The Ultrox advantage.
CoRimerci_Jly pfov@rt.

UIt rex has been in the UV/Oxidation business

since 1984, rnduslties served include ereetric

utility, aerospace electronics, petroleum wood

ttealing and chemical processing as well as
mun_cipa/ities, DO0 and DOE facitWes. See the

back page for sereeled case studies,

Low energy.

The patented combination of UV lighl with ozone
and hydrogen peroxide allows Ultrox to use efficient,

10w inlensity lamps

Ultrox systems are automalic in a continuous flow or

batch mode and require little monitoring

UV tamps last more than gOOO hours. The ozone

generator dielectric cells require cleaning once every

Compatible.

Ultrox systems can be integrated w_th carbon

Ireatment, bioramediation end other technologies for
enhanced cleanup.

Ultrox maintains a laboratory lully equipped to

determine syslem pedormance on padicuIar waler
streams An UIIrox pilot plant can be installed on

operating conditions.
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How industry is using the Ultrox process.

Auto Parts Manufacturer

Input:21Ogprn ofgtoundwate[with 7000ppb TCE, OCE. methylene chloride. Output: <4ppbtota/VGCs

Aerospace Companylron removal Carbon treatment _

Irrigation
ULTROX

I_ S_orm rtlaln

Input: tO0 gpm gh_undw,_fer wifh 15C_ ppb TCE. PCE. vinE; chlon_o, TCA, OCA. Output: d#t_king water standards.

U.S. Bureau of Engraving

Metals DiatomaceQus

removal Centrifuge e&_h liller

Sewer

Inpu_ 50 gpm of waste water from pnntcng opera¢_on with f S_ pjI)m cyanides. 0 u_u _. < 2 ppm cyamde s

Give us a Call,

For more informgtion on the Ullr ox process,

C_II or f_x with your water Ireatn_ent need_.

O A Haila_ L_t_0_ CO_/_FI 7

ULTROX
A DJv{siort ot R_.o_rcos Coz_$e/v_t_r_ Co_#t 7

2_35 Sout_ Anne S_[_el

Sar_la Aria C¢_ D270_ 530_

Phon_: 71_ 545.5557

Fa_: 714 557-5396
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APPENDIX F - COST ESTIMATES

Project: Removal Action for Ground Water

Defense Distribution Region Central, Memphis Tennessee

By: Engineering-Science, Inc. / St. Louis, MO

08/19/93

Cost summary by

Capital
Alternative (1993 $)

2 $599,478

J $604,293

4 $825,248

5 $471,078

6 $659,398

7 $498,213

Metals Treatment $1,089,260

Alternative

Annual Net Present

O & M Value (I0 yrs)

(1993 $) 8.0%

$270,187 $2,233,756

$229,327 $1,984,349

$303,487 $2,649,695

$131,000 $1,250,092

$163,500 $1,626,386

$149,200 $1,388,294

$102,500 $i,645,411
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APPENDIX F - COST ESTIMATES

ALTERNATIVE 2 COST ESTIMATE

On-Site Extraction, Air stripping, pOTW

Project: Removal Action for Ground Water
Defense Distribution Region Central, Memphis Tennessee

unit
Item

No Item

CA2ITAL COSTS

I00 EXACTION WELLS

i01 Mobilization

102 Well Drilling, 7 new wells

103 split Spoon sampling

104 6-inch ID St. Steel Casing

105 6-inch ID St. Steel Screen

106 Well Installation

107 Well development

ii0 Well Vault/Head completion

III Metering/B'flow prey

112 Piping, Pump Discharge

120 EleC Pump, 75 gp_

Quantity Units Cost

1 LS $4,000

560 LF $40

28 ea $20

350 LF $80

210 LF $130

560 LF $15

7 ea $3,000

8 ea $5,000

8 ea $1,500

600 LF $6

8 ea $1,500

ea $2,000

LF $15

LF $i0

08119193

121 EleC controls 8

122 Elec Power Distribution 2,000

130 Piping, Collection Installed 2,000

200 TREATMENT SYSTEM

210 Site Prep/Concrete Pad 1 ea $20,000

220 Air stripping ToWer, 520 gpm 1 ea $75,000

230 Blower Fan, 1,000 scfm 1 ea $9,000

2_I EleC controls i ea $20,000
1 ea $5,000

232 Metering, Influent Piping

300 ON-SITE piPING FOR WATER DISPOSAL

310 is-inch PVC sewer 300 LF $20

400 OFF-SITE SEWER UPGRADES

410 15-1nch VCP sewer 3,000 LF $54.00

420 Manholes 1 per 580 LF 6 ea $3.000

Estimated Design Cost 7.00% of Construction

Alternative 2 - Total capital Costs

OPERATION AND MAINTENANCE COSTS, AN_AL

900 Environmental Technician ' 500 hrs

911 Wells Eqt Repairs/replacement 8 well

912 Treat Eqt Repairs/replacement 1 ea
921 Electrical costs 80,000 K_

922 Sewer Use Charges 273,312 00O gal

930 _ratory _alysis 56 samples

940 Reporting/Record Keeping 12 m°

Alternative 2 - Total O & M COSTS

Cost

Extension

$4,000

$22,400

$560

$28,000

$27,300

$8,400

$21,000

$40,000

$11,000

$3,600

$12,000

$16,000

$30,000

$20,000

$20,000

$75,000

$9,000

$20,000

$5,000

$6,000

$162,000

$18,000

$39,218

$599,478

$30.00 $15,000

$i,800 $8,000

$12,000 $12,000
$0.08 $6,400

$0.60 $163,987

$300 $16,800

$4,000 $48,000

$270,187

Net Present Value (1993 $) for i0 years 8.00% Interest $2,23_,756
10 year cost per 1,000 gallons $0.817
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APPENDIX F - COST ESTIMATES

ALTERNATIVE 3 COST ESTIMATE

On- & Off-Site Extraction, Air Stripping, POTW
Project: Removal Action for Ground Water

Defense Distribution Region Central, Memphis Tennessee

Item Unit

NO Item Quantity Units Cost
CAPITAL COSTS

08119/93

Cost

Extension

i00 EXTRACTION WELLS

i01 Mobilization 1 LS $4,000 $4,000

102 Well Drilling, 7 new wells 5SO L F $40 $22,400

103 Split Spoon Sampling 28 ea $20 $560

104 6-inch ID St. Steel Casing 350 LF $80 $28,000

105 6-inch ID St. Steel Screen 210 LF $130 $27,300

106 Well Installation 560 LF $15 $8,400

107 Well development 7 ea $3,000 $21,000

ii0 Well Vault/Head completion 8 ea $5,000 $40,000

iii Metering/B'flow prey 8 ea $1,500 $12,000

112 Piping, Pump Discharge 600 LF $6 $3,600

120 Elec P_p, 75 gpm 8 ea $1,500 $12,000

121 Elec Controls 8 ea $2,000 $16,000

122 Elec Power Distribution 3,000 LF $15 $45,000

130 Piping, Collection Installed 3,000 LF $i0 $30,000
200 TREA_TMENT SYSTE_

210 site Prep/Concrete Pad 1 ea $20,000 $20,000

220 Air Stripping Tower, 400 9_m 1 ea $68,000 $68,000

230 Blower Fan, 800 scfm 1 ea $7,500 $7,500

231 Elec Controls 1 ea $20,000 $20,000

232 metering, Influent Piping 1 ea $5,000 $5,000
300 ON-SITE PIPING FOR WATER DISPOSAL

310 10-inch PVC sewer 300 LF $20 $6,000
400 OFF-SITE SEWER UPGRADES

410 19-Inch VCP sewer 3,000 LF $50.00 $150,000

420 Manholes 1 per 500 LF 6 ea $3,000 $18,000

Estimated Design Cost 7.00% of Construction $39,533

Alternative 3 - Total Capital Costs $604,293

OPERATION AND M_INTENANCE COSTS, A_AL
900 Environmental Technician 500 hrs $30.00

911 Wells Eqt Repairs/replacement 8 well $i,000

912 Treat Eqt Repairs/replacement 1 ea $12,000

921 Electrical Costs 62,000 K_ $0.08

922 Sewer Use Charges 207,612 000 gal $0.60

930 Laboratory A_alysis 56 samples $300

g40 Reporting�Record Keeping 12 mo $4,000

Alternative 3 - Total O & M Costs

$15,000

$8,000

$12,000

$4,960

$124,567

$16,800

$48,000

$229,327

Net Present Value (1983 $) for 10 years 8.00% Interest $1,984,349

i0 year cost per 1,000 gallons $0.956
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APPENDIX F - COST ESTIMATES

08/19/93ALTE_ATIVE 4 COST ESTIMATE

On-site Extraction, UV/Oxidation, POTW

Project: ¸Removal Action for Ground Water
Defense Distribution Region Central, Memphis Tennessee

Item Unit Cost

No Item Quantity Units Cost Extension

CAPITAL COSTS

i00 EXTRACTION WELLS
101 Mobilization 1 LS $4,000 $4,000

102 Well Drilling, 7 new wells 560 LF $40 $22,400

103 Split Spoon Sampling 28 ea $20 $560
104 6-inch ID St. S_eel casing 350 LF $80 $28,000
105 6-inch ID St. S_eel Screen 210 LF $130 $27,300

106 Well Installation 560 LF $15 $8,400

107 Well development 7 ea $3,000 $21,000

110 Well Vault/Head completion 8 ea $5,000 $40,000
iii Metering/B'£1ow prey 8 ea $1,500 $12,000

112 Piping, pump Discharge 600 LF $6 $3,600
120 Elec pump, 75 gpm 8 ea $1,500 $12,000

121 Elec Controls 8 ea $2,000 $16,000
122 Elec Power Distribution 2,000 LF $15 $30,000

130 Piping, Collection Installed 2,000 LF $I0 $20,000

200 TREATMENT SYSTEM

210 site Prep/Building 1 ea $50,000 $50,000
220 UV Oxidation unit, 520 qpm 1 ea $200,000 $200,000

230 Chemical Storage/Handling 1 ea $20,000 $20,000

231 Elec Controls 1 ea $30,000 $30,000

232 Metering, Influent Piping 1 ea $5,000 $5,000

240 Effluent S_p 1 ea $25,000 $25,000

241 Effluent Pump/Piping 1 ea $i0,000 $i0,000

300 ON-SITE PIPING FOR WATER DISPOSAL
310 10-inch PVC sewer 300 LF $20 $&,000

400 OFF-SITE SEWER UPGRADES
410 15-Inch VCP sewer 3,000 LF $54.00 $162,000

420 Manholes 1 per 500 LF 6 ea $3,000 $18,000

Estimated Design Cos 7_00_Qf Construction $53t988
_ z_

Alternative 4 _ Total capital Co_ts $B25_248

OPERATION A_D MAINTENANC_ _O_TS_ ANNUAL

_ _n_n_a_ T_ni_lan _00 _r_ $_0 $_000

90_ UV _s _gr _00 hr_ $_0_ $_00_

9_ _e_l_ _g_ _s_r_l_e_nt _ _e_ $_00_ $_00_

_l_ T_e_t _t _a_e_ _ _ $_0_ $_000
_l _e_tri_ _ts _0_000 KWH $0._ $_000

_ _ _ C_es _ _00 g_l $0_0 $_

_ _dr_ _d_ _000 _ $0_ $_70_
9_0 La_ A_ _ _e_ $_0_ $_000

_0 _i_g_e_ _n_ _ _ $_0_0 $_000

Net Present Value (1993 $) for i0 years 8.00% Interest $2,649,696
i0 year cost per 1,000 gallons $0.969
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APPENDIX F - COST EST•MATES

ALTERNATIVE 5 COST ESTIMATE

On-Site Extraction, Air stripping, Surface Drainage

Project: Removal Action for Ground Mater
Defense Distribution Region Central, Memphis Tennessee

•tom Unit

os/19/93

Cost

No Item Quantity Units CoSt Extension

CAPITAL COSTS i
10S EXTRACTION WELLS

i01 Mobilization • LS $4,000 $4,000

102 Well Drilling, 7 new wells 560 LF $40 $22,400
28 ea $20 $560

103 split Spoon Sampling
104 6-inch ID St. Steel Casing 350 LF $80 $28,000

105 6-inch ID St. Steel Scream 210 LF $130 $27,300

106 Well _nstallation 560 LF $15 $8,400

107 Well development 7 ea $3,000 $21,000

ii0 Well Vault/Head completion 8 ea $5,000 $40,000

iii Metering/B'flcw prev 8 ea $1,500 $12,000

I12 Piping, Pump Discharge 600 LF $6 $3,600

120 Elec Pump, 75 gpm 8 ea $I,500 $12,000

121 Elec Controls 8 ea $2,000 $15,000

122 Elec Power Distribution 2,000 LF $15 $30,000

130 Piping, Collection Installed 2,000 LF $i0 $20,000

200 TREATMENT SYSTEM
210 Site Prep/concrete Pad 1 ea 520,000 $20,000

22C Air Stripping Tower, 520 gpm 1 ea $75,000 $75,000

230 Blower Fan, 1,000 scfm 1 ea $9,000 59,000

231 Elec controls 1 ea $20,000 $20,000

292 Metering, •nfluent Piping 1 ea 55,000 $5,000

240 Effluent sump 1 ea $25,000 $25,000

241 Effluent Pump/Piping 1 ea $i0,000 $10,000

300 ON-SITE PIPING FOR WATER DISPOSAL

310 10-inch Force Main 1,000 LF $25

320 Discharge Headwall 1 ea $6,000.00

Estimated Design Cost 7.00% of ConStruction

Alternative 5 - Total capital Costs

OPERATION AND MAINTENANCE COSTS, A_NUAL

900 Environmental Technician 500 _s $15,000

911 Wells Eqt Repairs�replacement 8 well $S,00O

912 Treat Eqt Repairs/replacement " • ea $12,000

921 Electrical Costs 90,000 _ $7,200
$40,800

930 : $48,000
940 =____

$131,000

$30.00

$1,000

$12,000

$0.08

Laboratory Analysis 136 samples $300

RepOrting/Record Keeping 12 mo $4,000

Alternative 5 - Total O & M Costs

$25,000

$6,000

$30,818

$471,078

Net Present Value (1993 $) for i0 years 8.00% Interest $1,250,092

i0 year cost per 1,000 gallons $0.457
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ALTER_ATI_/E 6 COST ESTIMATE

On-site Extraction, ov/oxidation, surface Drainage

Project: Removal Action for Ground Water
Defense Distribution Regio_ Central, Memphis Tennessee

Item unit

o81191e3

Cost

EXtensionNO Item Quantity units Cost

CAPITAL COSTS

100 EXTRACTION WELLS

i01 Mobilization 1 LS $4,000 $4,000

102 Well Drilling, 7 new wells 560 LF $40 $22,400

103 split Spoon Sampling 2B ea $20 $560

104 6-inch ID St. Steel Casing 350 LF $80 $28,000

105 6-inch ID St. Steel Screen 210 LF $130 $27,300

106 Well Installation 560 LF $15 $8,400

107 Well development 7 ea $3,000 $21,000

ii0 well Vault/Head completion 8 ea $5,000 $40,000

Iii Metering/B'flow preY 8 ea $1,500 $12,000

112 Piping, PUmp Discharge 600 LF $6 $3,600

120 Elec Pump, 75 gpm 8 ea $1,500 $12,000

121 Elec Controls 8 ea $2,000 $16,000

122 Elec Power Distribution 2,000 LF $15 $30,000

130 Piping, Collection Installed 2,000 LF $i0 $20,000

200 TREATMENT SYSTEM

210 site Prep/Building 1 ea $50,000 $50,000

220 UV Oxidation unit, 520 gpm 1 ea $200,000 $200,000

230 Chemical Storage/Handling 1 ea $20,000 $20,000

231 Elec Controls 1 ea $30,000 $30,000

232 Metering_ Influent Piping 1 ea $5,000 $5,000

240 Effluent sump i ea $25,000 $25,000

241 Effluent Pump/Piping 1 ea $i0,000 $i0,000

$25,000

$5,000

$43_13S

$6S9t39B

300 ON-SITE PIPING FOR WATER DISPOSAL

310 10-inch Force Main l,O00 LF $25

320 Discharge Headwall 1 ea $6,000.00

Estimated Design Cost 7.00% of Construction

Alternative 6 - Total capital costs

OPERATION AND MAINTENANCE COSTS, ANNUAL

900 Environmental Technician 500 hrs $30.00 $15,000

901 U_ Sys Engr 200 hrs $60.00 $12,000

911 Wells Sqt Repairs/replacement 8 well $i,000 $8,000

912 Treat Eqt Repairs/replacement 1 ea $12,000 $12,000
921 Electrical costs 200,000 K_ $0.08 $16,000

923 Hydrogen Peroxide 26,000 lbs/yr $0.45 $11,700

930 Laboratory _naly_is 136 samples $300 $40,800

940 Reporting/Record Keeping 12 ms $4,000 $48,000

Alternative 6 - Total 0 & M Costs $163,500

Net Present Value [1993 $) for i0 years 8.00% Interest $1,626,386

IS year cost per l,O00 gallons $0.595
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APPENDIX F - COST ESTIMATES

ALTERNATIVE 7 COST ESTIMATE 08/19/93

On-Site EXtraction, Air Stripping, Re-lnjection

Project: Removal Action for Ground Water
Defense Distribution Region Central, Memphis Tennessee

Item unit Cost

No Item Quantity Units Cost Extension

CAPITAL COSTS

i00 EXTRACTION WELLS

101 Mobilization l LS $4,000 $4,000

102 Well Drilling, 7 new wells 720 LF $40 $28,800

103 Split Spoon Sampling 36 ea $20 $720
104 6-inch ID St. Steel casing 450 LF $80 $36,000

105 6-inch ID St. Steel Screen 270 LF $130 $35,100

106 Well Installation 720 LF $15 $10,800

107 Well development 9 ea $3,000 $27,000

ii0 Well Vault/Head completion i0 ea $5,000 $50,000

iii Metering/B'flow prey I0 ea $1,500 $15,000

112 Piping, PU/_p Discharge 450 LF $6 $2,700

120 Elec P_p, 75 gpm 6 ea $i,500 $9,000

121 Elee Controls 6 ea $2,000 $12,000

122 Elec Power Distribution 1,600 LF $15 $24,000

130 Piping, Collection Installed 1,000 LF $i0 $i0,000

200 TREATMENT SYSTEM

210 Site Prep/Concrete Pad I ea $20,000 $20,000

220 Air stripping Tower, 400 gpm 1 ea $68,000 $68,000

230 Blower Fan, 800 scfm 1 ea $7,500 $7,500

231 Elec Controls 1 ea $20,000 $20,000

252 Metering, Influent Piping 1 ea 55,000 $5,000

240 Effluent S_p 1 ea $25,000 $25,000

241 Effluent ptlmp/Piping I ea $i0,000 $10,000

500 OFF-SITE SEWER UPGRADES

510 Re-injection Header Piping 1,600 LF $25.00 $40,000

520 Valves/metering i LS $5,000 $5,000

Estimated Design Cost 7.00% of Construction $32,593

Alternative 7 - Total capital Costs $498,213

OPERATION AND MAINTENANCE COSTS, A_NUAL

900 Environmental Technician i000 hrs $30.00 $30,000

911 Wells Egt Repairs/replacement 8 well $i,000 $8,000

912 Treat Eqt Repairs/replacement 1 ea $12,000 $12,000

915 Reinj Wells Eqt Servicing 4 well $2,000 $8,000

921 Electrical Costs 60,000 KWH $0.08 $4,800

930 Laboratory Analysis 128 samples $300 $3S,400

940 Reporting/Record Keeping 12 mo $4,000 $48,000

$149,200Alternative 7 - Total O & M costs

Net Present Value (1883 $) for I0 years 8.00% Interest $1,388,294

10 year cost per 1,000 gallons $0.734
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APPENDIX F - COST ESTIMATES

METALS TREATMERT COST ESTIMATE 08/19/93

Project: Removal Action for Ground Water
Defense Distribution Region Central, Memphis Tennessee

Item Unit Cost

No Item Quantity Units Cost EXtension

C_kPITAL COSTS

240 Ion Exchange units/medla 3 ea $300,000 $900,000

241 Piping, Metering for IE units 1 ea $20,000 $20,000

242 Backwash system/sludge mgt 1 ea $80,000 $80,000

243 Elec Controls 1 ea $18,000 $18,000

Estimated Design Cost 7.00% of Construction $71,260

Metals Treatment - Total Capital Costs $1,089,260

OPERATION AND MAINTENANCE COSTS, AMNUAL

900 EnviroDmental Technician 750 hrs $30.00 $22,500

912 Ion Exchange Repairs 12 mo $400 $4,800

921 Electrical Costs 40,000 KWH $0.08 $3,200

930 Waste Disposal 12 mo $2,000 $24,000

940 Laboratory Analysis 48 samples $250 $12,000

950 Reporting/Record Keeping 12 mo $3,000 $36,000

$102,500Metals treatment - Total 0 & M Costs

Net Present Value (1993 $) for i0 years 8.00% Interest $1,645,411

i0 year cost per 1,000 gallons $0.602
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APPENDIX G

U.S. EPA Memorandum

Permits and Permit "F_uivalcncy " Processes

for CERCLA O_-Site Response Actions.

OSWER Directive 9355.7-03
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UNrTED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON. O.C 20460

pAGE . OQ_

_EMOR_

_RQK:

TO :

I LW?. $0t10 W_5"_Z _kQ |_£ PaG E_'C_ mE_,r U

O5_E_D£rective 9355.7703

Permits and perm/t "EqUiValency" Pr,r_asses £o= CERCLA
on sit" Response _-aions _ //

Ren_-y L. Longes_ _, Direc'-_r

Office of _argenc_ and Remed_R_Sp_nse

Director, Waste Manaq_e_ Divlsion

Regions I, I_, V, vzz, and VIII
Director, E_er_ancy_n_ _enedial R_p=nse Division

Re_i_n II •
Dir_¢_r, Hazardous Waste Managemen_ Division

Re_ions IZ_r V_, and IX
Director, Hazardous Waste Division

Region X

PURPOSE

The _urpose of this directive is to clari_y the

Environmental Pro_ecti=n Agency (_PA) policy with respe== =_

attainin_ pe_m/t_ for a¢_ivlti_s _= C_RCLA si_s. _CLA

respcnse actions are exenp_ed by law f_n.,_e =equ/r_nt to

obtain _eder_l, Statm Or l_al pe.r'_l_$ _elated _0 a_y actlvltlaz

candu¢_ed completely on-si_a. Xt is our policy %o assure all
activities c=nductad on sites azm p_t_ive Qf h_sa_ heal_ and

T_e enviro_mn_. It is n_ _ency _licy to allow $urroga=e or

pe_it _q_ivalenCyproc_dur_s to L_pacC'P.,h¢ _=_ess Qr COS_ O_
C_RCLA ¢i_e remedin_ion in an_ :m;pe_.

_C_SROu_u

In imp!enen_i_g remedi_l a_ions, _?A h_s consis_ently taken

the p=sition that the acquisition of permits is not required for

_n-site Ee_medial achions. H_wev_r, this does _ot _e_ove _he

requirement to mesh [or waive} the sub,endive pz-ovi_i=ns of

per1_it_ing re_latio_s tha_ are applicabla Or relewa_ a_d
a rc =ia_ ze iremen_-s (ARARs]. (_or'fur_er discussion cn

_=Pin general, _ee the attachmen_ _o._hls dlrec_ive. For

definitions of -_uks=antive" and "_minlstr_iv_, See 55 FR _,
8756-S7 and _-h_ CFRCLA Co=plla_ce _i_2a other Laws Hnnual, part

pages 1-11--12. I Tha prup_ued a_d final 1982 National Oil and
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Hazardmus Sub_e-_c=s Pollution c_ntingzncy plan (NCP) zade no

men,ion of the permit issue. Hmw_ver_ _PA addressed _e ..issue in
a mQ=orandu= entitled #_CT% Complilnce with other
EnvLTonmen_l StatutQ_" which wins a_achad a_ an appen_x to the

._ propused 1985 NCP (50 FR 5928, February 12, 1885}. The

me_=randum s_ated:

. "cz_CLA prm=edural and _m_is_-_ative raquirlment-s will be
m_dified to provide 5aft_uar_s _(_(llar _o three provided

_nder other laws. Applicatlon far _nd receipt of permits is

not raqulrud for cn-£ite response a==ions taken under the
F_d-fina_ced ar enforc_nt authorities ef C£RCLA."

" EPA detQr_ined in the final _iI [i_85 NC9 se.ct.lon

'300.68(a) (3)] that ";ederal, suet., _nd loCal pez_its are _o_

r_quired for _w_nd-finamced ac_,io_ or r_mad/al actions taken

pursuant t_ Federal action unde_ s_ctlon 106 =f CvRCL A- T_e
198_ _e_ d-_ent_ to C$-RCLA codlfild _ectio_ 380.6E(a)(]) of

198S NCP with a statutory provi=icn, sect,ion 121(a) (i). CFRCLA

section 121(e) (I) provides that no Federal, 5_ate, or lecal

p_rmi_ mhall be r_q_ired _cr th_ po._hion of any rmmoval or
r_m_dial action conducted entirely _, wher_ such remedial
action is s_lected and carried _ in e,_m_lia_ce with section

121.

Th. 1990 NCP [section 300.40_(e)(I)] implements _s_per_it

exemption for "o_-sitm" actions, defining ._n-site as the area±
extent of =_t_i_ation and all _i?_le areas in very close

prcxi=i_y _o th_ contamination necessary for inplementhtlon of
the res cn=e acti=n." The preamble to the NCP (a_ 55 FR 86_9,

P 19_0 lalns that •Kr_al" refer= both to the surface
March 8, ) _ " further defines
areas and the air a_=ve _h_ £1ts. EPA pulley

"on-sit_" to include %he"s=il and the _r_undwat_r plume that are
involve limited

to be r_uedi_t_d. On-site r_edlal ac_iorrs may 0n-_ite treatment
ar_as of _on¢_nt_inated la_d; fmr imstance,

plant may need tm b_ l_cmted above the pltt_a or simply outside o_

the waste arma itself.

A_ provided in MC_ sectlmn 3O0.4O0(e)(1), response actiuns

covered _ _F_CLA _e_n 121[e)(1) in=lud_ th_e conducted

pursuamt to _',_CLA sextons 104, 18_, 120, 121, an_ 122. Thus 1
r_spo_se a_._s co_d_ctl_ by a la_d a_ency, o_ by a _ctentlal y

r_sp_nsiblm par_ or other _ers_n un_r an o_ar or c_nsent
d_crQo _ith EPA, ar_ covered under the ambit of _p_T_ section

121(a) (i). R_sp_nsQ actions by allad a_ncy include thos_
responsg actions implemented _y _PA, the C_ast Guard, or anuther
Federal a_ncy. They also include response actions i_l_m_nt_d

hy a S_te ar politic_l _ubdivision operating pux_uant to a
c_n_ract or co_peratiYe a_re_n_nt executed p_rsuant to C_R LA
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•_uction 104 (d)(I), _L_der which EPA selocts (_r mu$_ approve] t-he

remedy. _ereafter, _/le d/s_3ion conc_-_i_g lead agn_ci_s

should he u_dersto_ to Includt, Wher_ appropriate, pob_tially
resp_nslble part/as or other per'son5 acting unda_ _[_A Section
104.

While perm/t-_ may not ha requlr_ for _x_ en-_te

response ac_ion£, some paz-m/tt/n_ au_horitles ha_e attempted to
require lead agency paz-_icipatlcn _n a pz_cess that is

"agulvalen_" tus permitting process in order to latlsfy the

aut-hori_y'G ccncazm that there will be oonpllance with APJLRS. In

effect, T-hay ar_e _a_ part/clpatlon in a p_rmit-like process is

necessary to identify the _uhstan_ive provisions of permitting
requ!a_ions.

Undlr a per_i_ "equlvalincy" pr_e_, the l_ad a_ancy Is
asked t_ par_ieipate in a process that an applicant would pursue

_o sscu/_ a pernit, ex=_pt _hat m_st fsss and public hearln_

requlrennnts are no.-m_ally waived. The parmi_ "equivalency,

pr_cmas itself _a_ caused delay am_ =ost .In_zsa£e_ in sane

response ectl_ns. The pr_c_ holds th_ p_t_ntdal _or further
d_layc a_d cost increases du_ t_ _fta_ lengthy r_view of

doc_ents _ubmi_ted to the pel-aittlng &uthority as if a permit

were actually required, and due to _e a_ac_t Of ncn-ARA_

"s_divalencv._" _t also _uggests, incmr_se_ly, T_a_ _h= approval

of a paz_it_inq authority i_ required be.*_ra a C?_CLA action m_y
proceed or before an ARAbs determination may be mad_ wich respect

t_ the permitting regula_ionso

Unfoz-tunataly, some l_ad agencie_ have acquiesced to

parr_iclpati_n in _uch "equiva/ency" pr_ceezss. Such acquiescence
has been rationalized by the fa_ that it is parti_l_rly

difficult to d_ter_ine co=p3 _ce with the _u_antive

requlrene_%s of permitting prob,=ms, where levels are set _n a

mits-_peciflc basis, e._., £uch as based upon the equipment

p_vld_d by %hs r_edlal action contractor, o_ as would no:_ally
be set _n a permit or in the _ecord of Oeclsi_ (ROD) a_"

Suparfund sites. L_ _oma cases, lead a_an=les have agreed to

participate in a perm/t "equlval_ncy" process, although both the.
lead age_=y and the permitting authority have acknowledged the

applicability of CE_CIA section 121(e) (i).

E_A has consistently rejected the n=tion that _z._CLA
response actions are._ubject tu s_ch processes .(see Back_i,_d
discu&EIO_ above). The NCP, while acknowledg/n_ the ne_ for

coordination _nd consultation with oth=r a_--_cies, notes (_t 55
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FR 8756-7, March 8, 1990) that CERCLA section 121(e})(1] and
other CERCLA provisions:

"...reflect Congress" judgment that CERCLA actions should
not be delayed by time-canstl_ing and duplicative

administrative requirements such as permitting, although
remedies should achieve the substantive standards of

applicable or relevant and appropriate laws... EPA's

approach is wholly consistent with the overall goal of the

Superfund program, to achieve e_editious cleanups, and

reflects an understanding of the uniqueness of the CERCLA

proqr_, which impacts more than one medlttm (and thus

uverla_s with a n11mber of ether requlat@ry and statutory

prograEs). Accordingly, it would be inappropriate to

subsect CERCLA response actions to the multitude of

administrative requirements of Other Federal and State

offices and agencies.

At the same time, EPA recognizes the benefits of

consultation, reporting, etc. TO some degree, these

functions are accomplished through the State involvement and

public participation requirements in the NCP. [n addition,

EPA has already strongly recommended that its Regional

offices (and S_ates when they are the lead agency) establish

procedures, protocols or memoranda of understanding that,

while not recreating the administrative and procedural

aspects "of a permit, will ensure early and ¢ontlnuous

consultation and coordinatiom with other EPA programs and

o_her agencies. CERCLA Compliance with Other Laws Manual,

[Part I], CSWER Directive No. 9234.1-01 (AUg_S_ 8, 1988).

In =orking with States, EPA generally will coordinate and

consul_ with the State Superfund office. That State

Superfund office should distribute to or obtain necessary

information from other State offices interested in

activities at Supe_fUnd sites.

The basis for this reca_endatlon is a recognition that such

coordination and co_sultatlon is ofte_ _seful tc determine

how substantive requirements implemented under other EPA

program- and by other agencies should be applied to a

Superfu_d action. For ex_ple, although the Superfund

office will make the final decislo_ e_ _sing ARARs, a water

office may provide information helpful in determining ARARs

when a surface water dlschar_e is par_ of the Superfund
remedy.

EPA also recognizes the importance of providing information

to other programs and agencies _hat maintain environmental

data bases. This is partic_larly true where the remedy
includes releases cf substances into the air or water and
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the exigent of such releases is integral for air and water

programs ha maintain accurate infoz'mation on ambient air an_

surface Qater quali_y i_ order to set statu_erily-specified
standards."

_MPLEMENTATrON

There are several possible _ays to alleviate the delays and

cost increases caused by a permit "ec_livalency" process. First.

lead agencies can refuse to participate in this process, based :n

the fact that actual pe._mits are not required under CERCLA

section 121(e)(i), and procedural requirements are not AR_s

under CERCLA section 121(d) (2) and the NCP.

Alte_atively, and preferably, the lead agency could

actively consult on a reqular and frequent basis with the

permittinq authority, in situations where the lead agency deems
it helpful to hasten A_s identification. To facilitate such

consultation, the lead agency should provide copies of the

s_Comittals of the design contractor and r_edial action

contractor in a timely manner to the permitting authority whose

A_S are the sttbjeot of the submittals. The NCP preamble

explains (at 55 FR 8757, March 8, 1990) that if EPA is the lead

agency, the coordination and consultation with Sta_e permitting

authurlties will generally be conducted through a sinqle State

office. Suppor_ Agency Cooperative AqTeements, SuperftL_d

Memoranda of Agreement, or other protocols _ay bs appropriate

vehicles to est_lish specific time l_its for the permitting

authority to provide technical assistance in the evaluation of
site-specific ARARS.

However, any such agreement should be based on the

,_nderstanding that a procedural "permit" or permit equivalency

_pproval is not required, hut that the lead agency is

participating in the process in order to facilitate coordination

and consultation with the permitting authority. In some

instances, because of the need to complete a response action and

to avoid delays and cost increases, the lead agency may decide to

terminate the consultation'process. Nevertheless, this process

should result in the lead agency's designing the remedy to meet

all of the su_st_tlve requlre=ents af the permitting regulations
that are A_.

NOTZ: The above _licies and procedtLres are intended solely

as gnidanca to EPA'employees. They do not constitute

: rulemaking by the Agency, and may not he relied on to crea_e

a right cr benefit, substantive or procedural, enforceable

at law or in equity by any other persoN. EPA may take

action that is at variance with the policies and procedures
in this directive.

Attachment
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Attachment _"

Discussion on AP,%Rs

CERCLA section 121(d)(2)(A) and NCP section

300.430(f) (1)_il (A) require EPA to select remedies that meet or

waive certain Federal or Sta_e ARARs. AP_ are defined in %he

NCP at section 300.5 under the _/brics o_ "applicable

requirements" and "relevant and appropriate requirements." For

guidance on ._/IARs identification, see NCP sections _O0.400(g) ;

300.430(e) (2) ; 3oo.515(d) (i) and (3) and (h) (2) ; CZRCLA

Compliance with Other Laws Manual, Parts _ and II, OSWER

Directives No. 9234.1-01 and -02 (Augl/st 8, 1988 and August

1989). The NCP does not require the concurrence c_ States or

other Federal agencies (or other EPA program offices) on the

Superfund Program's determination as to which s_andards are

ARARs, although consultation with the appropriate State or

Federal agency is required.

NCP section 300.435(b) (2) provides that once ARARs are

selected, it becomes the responsibility of the lead agency during

the Remedial Design (RD) and Remedial Action (PA) to ensure that

all Federal and State ARARS identified in the ROD are met. In

accordance with CERCLA section 121(d)(4) and RCP section

3oo.430(f)(i)(ii) (C), EPA may select a remedial action that does

not meet an ARAR under any one of 6 waiver circumstances. If

waivers from any ARAPs are involved, the lead agency is

responsible for ensuring _hat the conditions of the waivers are

met. Pursuant to CERCLA section 121(f)(i), States must be

provided an opport%1_iby to cogent on proposed AP_ waivers and

may challenge ARABS waivers, as provided in CERCLA sec_lon

121(f) (2) and (3).

Remedial actions must comply with those requirements that

are determined to he ARARs at the time of ROD signature. RCP

section 30S.430(f)(I] (ii] (8), in effect, "freezes_' ARARs when the

ROD is signed _nless compliance with newly promulgated cr

modified requirements is necessary to ensure the protectiveness

of the remedy. £f ARARs were not frozen at this point,

promulgation of a new or modified requirement cmuld result in a

reconsideration of the remedy and a restar_ of the lengthy design

process, even if protectiveness were not compromised. This lack

of certainty would adversely affecK the operation of the CERCLA

program, would be inconsistent with Congress' mandate to

expeditiously clean up sites, and could adversely affect

negotiations wi_h potentially responsible parties.

As a general policy, EPA considers newly-promulgated

r@quirements or other _nfor_aticn as par_ of the revlew conducted
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ro assure- that human health and the • The revlew requires
_ p tec_ed by the remedia ' environment are hein

examined in light i actlon. Hence, the remedy Should _e

Of any new standards that would be applicable

the remedy is s_ill toter new infor_a_ion to ensur_
comes to li ht at "P _ive. However, if such in _ha_
w_ . g tlmes other than a ' f°_E_atl°n

.ll consxder the necessity of acti t the fz[e-year reviews, £PA
such _mes. ng to modlfy _he remedy a_

du . After the ROD is signed, new info "
rlng _he RD/RA Process that c rma_±on may be generated

the ROD. Such new information Ould affect _he remedy selac_e d in

"significan_ ), or ',fundamental .may resMl_ in ,,nonslg_Ificant ,'
cha_ges to the remedy.

Nonsignifican_ changes are _inor chanqes that usually arise

during design and constr_ction, when modifications are made to
£he functional specifications of the remedy to optimize

Perfo_7_ance and minimize cos_. This may result in minor changesto _he type and�or cost of

see'vices and s_pplie s USed _t

explanation of significant differences
for minor changes. These changes should be documented in the

post-ROD file, such as the RD/RA case file. Significant changes
to a remedy are generally incremental changes to a c
remedy that do not fundamentall al omponent of a

Y ter th_ overall remedial
approach. The lead agency Would need to publish in the Federal

Register an explanation of significant differences announcing
such ohanqes. On the other hand, if the ac_
settlemen_ Eundamentall . _on, decree, or

Y alters the ROD _ such manner Zhat the

Proposed action, with respect to scope, performance, or cost, is
no longer reflective o_ the selected
agency Will publish in the F remedy in the ROD, t_e lead

requirements _hat ar shoul_ zdentif new

waived, e ANARS and whether they will b_ met or

For more _lidance on responding to PoSt-ROD information, see

"A2J_Rs Q'S & A's: General Policy, ROSA, CWA, SDWA, POSt-ROD

information, and contingent Waivers,- Publication No. 9234.2-
0_/FS-A (Ju_e 1991), Questions 14-16.
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