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1.0 EXECUTIVE SUMMARY

Defense Distribution Region Central (DDRC) proposes to install an interim ground
water pumping and treatment system to control ground water contamination beneath the
Dunn Field area. Volatile organic compounds (VOCs) and metals have been found in
monitor wells in the unconfined Fluvial Aquifer beneath the northwest part of Dunn
Field since 1989. While the extent of contamination is not fully ¥nown, DDRC
proposes to install a pumping and treatment system as an initial measure until the full

extent of contamination has bean defined.

The objective of this Removal Action is to mitigate off-site migration of contaminants
and to treat, on an interim basis, ground water contaminated with VOCs and metals to
below USEPA and State of Tennessee action levels. This action is being undertaken as
a non-time critical removal action under CERCLA to treat ground water contaminants in
the {luvial aquifer and prevent possible human exposure. When the fuil extent of
contamination has been defined, DDRC will cooperate with State and Federal regulators

to select a permanent remedial measure.

Metals in the aquifer were above action levels in 1989 and 1990, but below action levels
in 1992, Another round of sampling and analysis for metals is required to determine if
metals warrant remedial action. Treatment for VOCs is part of this action, with an

option 1o treat for metals if metals are found above cleanup goals.

A varety of technologies were examined to achieve extraction and treatment of
contaminated ground water, followed by disposal of treated water. These technologies
included air stripping, UV/oxidation, and in sty methods of treatment for VOCs.

Technologies considered for treatment of metals included precipitation and ion

SLO16.23/SEC]-ER/ERDRFL Augus |8, 1993 1-1
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exchange. Seven alternatives were developed using suitable technologies:

1) No Action

2) Extract ground water using pumping wells located within Dunn Field, treat
using air stripper techniques, followed by disposal into the municipal sewer
system. Treat for metals as required.

3) Extract ground water using pumping wells located within Dunn Field and off
Government property, treat using air stripper techniques, followed by disposal !
into the municipal sewer system, Treat for metals as required.

4) Extract ground water using pumping wells located within Dunn Field, treat
using UV/oxidation techniques, followed by disposal into the municipal sewer
system. Treat for metals as required,

3) Extract ground water using pumping wells located 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, treat
using UV/oxidation techniques, followed by disposal into surface drainage.
Treat for metals as required.

Ty Extract ground water using pumping wells located within Dunn Field, treat
using air stripper techniques, followed by reinjection into the Fluvial Aquifer.
Treat for metals as required.

These alternatives were evaluated for protection of human health and the environment;
compliance with ARARs; long-term effectiveness and permanence; reduction of
toxicity, mobility and volume; short-term effectiveness: implementability; cost; state

acceptance; and community acceptance.

A hydrologic evaluation of these control options was performed using the ground water
medel DREAM.  An extraction system utilizing eight wells located in Dunn Field and
penetrating into the Fluvial Aquifer provides control of contaminated ground water

beneath Government property, and provides some control of contaminated ground

SLOUS. 23/SECH - ER/ERDRF Augun 1, 1993 1-2
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waters adjacent to Government property. Using two extraction wells off-site modifies
the control pattern for contaminated ground water, but does not significantly enhance
capture in those areas. Further investigation and delineation of contaminated areas off
site is required before an effective off-site control strategy can be defined. Disposal of
treated water by reinjection into the Fluvial Aquifer accelerates the remaval of
contaminants in ground water beneath Dunn Field, but reduces the capture of off-site

contaminants.

The preferred alternative is Alternative 5, in which water is extracted on-site and treated
using air stripping, followed by discharge to surface water discharge. This alternative is
responsive lo protecting human 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 would appear acceptable to both the State and the

Community.

STATEMENT OF INTENT AND REGULATORY BASIS
This Engineering Report (ER) is intended to meet all requirements of the Engineering
Evaluation/Cost Analysis (EE/CA) under CERCLA and the National Contingency Plan
(NCP) for a non-time critical removal. All work relating to the proposed removal
action was initiated by DDRC in 1991. This work included: preparation of a pump test
work plan (which was approved by both the U.S. Environmental Protection Agency,
Region TV, and the Tennessee Department of Environment and Conservation};
performance of an aguifer pump test; a report on the results of the aquifer pump test;
this report; and an Environmental Assessment (EA) to investigate and document
possible effects on the environment resulting from this removal action. The next phase
of this project will be the design of the preferred aitermative followed by the

construction of the preferred aliemative. The purpose of this removal action is to treat

EL016.7VSEC |- ER/ERDRFV Augua 19, 1991 1-3
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ground water contaminants in the fluvial aquifer and prevent further migration of

contamirants to greatly reduce the threat of possible human exposure.

This document will be released for public comment in accordance with CERCLA and
the National Envl;mnmental Policy Act (NEPA). A responsiveness summary/response
to comments will be prepared following the public comment period. Comments from
the public and the regulatory community will be either incorporated into the documients
or a valid reason why the comment cannot be incorporated will be provided. The term
"Interim Remedial Measure” (IRM) is used in this report as a descriptor of the preferred
alternative. The equivalent CERCLA terminology for "IRM" is "removal action."
Reviewers of this report should be aware that the preferred alternative will be
implemented under CERCLA and NCP provisions that permit the facility (DDRC) to
perform a removal action. DDRC intends to remai-n as the lead agency in implementing
this preferred alternative and will cooperate with other Federal, State, and local agencies
to accomplish this task,

5LO16,2/SEC |- ER/ERDRFU Augus 19, 1993 14
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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 was developed for installation of one
pump test well and three nearby observation wells into the Fluvial
Aquifer beneath the northwest comer of Dunn Field. Existing nearby
wells were also available to serve as observation wells.

2)  Install Pump Test Well and Observation Wells - Wells were drilled to a
depth of approximately 80 feet below the land surface. Chemical
samples of soil cutlings were collected and analyzed 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 lest 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
YOCs. Water was treated using activated carbon units and contained for
further testing prior to release. Three samples of this water exhibited no
significant contamination.

4)  Pump Test Data Analysis - Pump test data was examined using the Theis
Method, Cooper and Jacob Method, and Neuman'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),

3)  Determine Ground Water Cleanup Levels - Contaminated ground water
shail be treated to cleanup levels satisfying federal, state and local
requirements. Cleanup levels are presented in this report to satisfy these
requirements.

SINA PVRECI_ PR DD T M ae 14 1007 7.1
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Evaluate Treated Ground water Disposal Options - Options 1o dispose of
contaminated ground water include discharge to a publically-owned
treatment works (POTW), discharge to surface drainage, reinjection back
into the Fluvial Aquifer, and trucking off-site for disposal. These options
are evaluated in this report.

Determine Air Emissions Requirements - The presence of VOCs in the
contaminated ground water will create emissions to the atmosphere
following extraction. This report examines emission standards for the
IRM, and describes actions to meet regulatory requirements.

Evaluate Hydrologic Impacts - The hydrologic impacts of candidate
extraction systems are described in this report. Recommendations are
presented for extraction well locaticns. The impacts of re-injection are
also evaluated.

Determine Permit Requirements - Permit requirements for the
construction and operation of the IRM have been defined through
contacts with regulatory agencies. DDRC will comply with substantive
ARAR's tdentified by Federal, State, and local agencies. Section 121(e)
of CERCLA exempts any response actior. conducted on-site 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 be 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 body flows off-
site).

Recommend Treatment Alternative - The best IRM alternative shall be
recommended based upon economics, technical feasibility, regulatory
requirements, and environmental impacts.

Develop Cost Estimate for Alternatives - Cost estimates for the [RM
alternatives are developed and presented in this report.

SLOME.23/SEC2 ERERDRFL Augual 18, 1993 2-2




3.0 SITE CHARACTERIZATION

3.1 Site Location 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 area 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 isin a

mixed residential, commercia!, and industrial area.

Defense Depot Memphis began operations in 1942 with the mission 10 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 lﬁ reflect a further expanded mission over this and several other DLA

facilities throughout the central United States.

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

and industnal chemicals,

Until 1970, hazardous and nonhazardous materials whose containers were damaged or
whose shelf life had expired were occasionally burned and/or buried in a portion of
Dunn Field. Wastes disposed of in this manner included: oil and grease, paint and paint

thinner, methyl bromide, pesticides, herbicides, and food supplies. Other wastes

SL0I6.23/5EC3-ER/ERDRFVIune 24, 1992 3-1
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included minute quantities of mustard and lewisite gases containgd in nine training
canisters. Most of the documented hazardous materials which were disposed during this

period were buried in the northwest portion of Dunn Field.

3.2 Topography and Geology

The topography of Dunn Field can be characterized as a level to genily rolling open
area. Figure 3.2 shows the ground surface contours around Dunn 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 remainder of Dunn Field. From the ridge and the
northeast 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 nen-hazardous
materials, is a level to gently sloping grassy area. The southwest quadrant is grassed
and gendly sloping. The southeast 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
Fluvial Deposit, the Jackson Clay/Upper Claiborne Grroup, and the Memphis Sand

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

" Loess - Directly underlying the Dunn Field is loess, a semi-cohesive wind-
blown deposit of silt, silty sand, and silty 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.

" Fluvial Deppsit - 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-grained sand; and a basal gravelly sand. While the gravelly sand
layer frequently occurs below the fine sand layer, scme borings 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 are very clean, tan to white sand, The sand layers become
coarser downwards into the gravelly sand. Gravel size ranges from pea-
sized pebbles to cobbles. The thickness of the fluvial deposit in Dunn Field
ranges from 50 to 70 feet,

" lackson Clay and Upper Claibome Group - The Jackson Clay and the Upper

Claiborne 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 prange
plastic, lean to fat lignitic clay. It forms a regional confining bed separating
the Fluvial Deposit and the underlying Memphis Sand.

The top of the Claiborne Formation slopes toward the northwest and west
beneath mest 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 rale of about 7 percent.

® Memphis Sand - The Memphis Sand of the Claiborne Group is also called
the 300-foot Sand because its center accurs gencrally at 500-foot below
ground level. This formation ranges from 500 to 900 feet in thickness. At
Dunn Field, the top of the Memphis Sand is at about 180 feet below ground
level alonp the west property line and at approximately 140 feet below
ground level along the east property line. The formation is tompaosed of
thin bedded, white to brown or gray, very fine grzined 1o gravelly, partially
argillaceous and micaceous sand.,

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

3.3 Surface Water Hydrology

Due to its high relative elevation, Dunn Field receives little or no stormwater runoff
from adjacent areas outside DDRC. The expesed, undisturbed surface soils in Dunn
Field are primarily grassed, fine-grained semi-cohesive materizls which promote runeff
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 outside DDRC to the north and west. The northeast quadrant drains to the

Y ML 1T R R O T e, L, s e 1




ROZELLE STREET

e

PERSON  avE.

= E BOYLE ”E"[L
ol Y
5 " 2 w4
: E, § FAISED
’;‘ o E avE.
CARYER
HEARST
€4,
e 5
- %
LEGENGD o I -~ 2
#———m———— [ODRC BOUNDARY I ] s Mgy, -
— - — [DRAINAGE AREA \_rr—32
BOUNDARY \ — < w \
I R 2 ey
= T aVE,
\ va =
\ DUKSM ACAD
r 1
FIGURE 3.3: _ !
SURFACE DRAINAGE DEF NS DIRTRIBUTION
A
OFF DUNN FIELD MEMPHIS. TENNESSEE
ODEFENSE LOGISTICS AGENCY
600 300 o ECO
I N ——— )
ENGINEER {NG=SCLENCE E
SCALE IN FEET St. Loula. Miasourl




38 .2t

east to either a concrete-lined, open channel or to adjacent properties to the north. The
concrete-lined channel conveys stormwater from the adjacent residential neighborhood
east of Hays Road through the nertheast 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
adjacent properties 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 tributary of Noncannah Creek.

3.4 Ground Water Hydrology

3.4.1  Regiopal Hydrogeology

Water supply systems in the Memphis area depend heavily upon ground water
resources. The uppermost aguifer beneath Dunn Field is the Fluvial Aquifer, which is
not used in the Memphis area for drinking water because of variable water quality, high
hardness, and elevated iron concentrations. Furthermore, because the loess deposits
allow infiltration and recharge to the Fluvial Aquifer, this unit is susceptible to

contamination from the surface,

Beneath the Fluvial Aquifer lics the Memphis Sand Aquifer, which is the shallowest
ariesian aquifer in the area. The Memphis Sand Aquifer 1s heavily used for municipal
water supplies in the Memphis area, 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 wellfields in Shelby County,
Tennessee, extensively using the Memphis Sand Aquifer.  The closest of these
wellfields to Dunn Field is the Allen wellfield, which is about 1 to 1.5 miles west of
DDRC. A number of monitoring welis have been installed to characterize the Fluvial

and Memphis Sand Aquifers in and around Dunn Field, Figure 3.4.
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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 because its hydraulic head is higher than the

Memphis Sand stratum.

.42

Site Hydrogeology

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. I exhibits water at the
bottom following rainfall events but dries out afterward. Water levels in
adjacent wells completed in the Fluvial Aquifer are approximately 60 fect
below ground level. The perched water table in northern Dunn Field is a
clay-silt layer enclosed within the loess. The exient of this perched zone is
not known.

Fiuvial Deposit - 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 River to the west and possibly by lcakage into the underlying
Memphis Sand through the Jackson/Upper Claiborne confining bed.

Based on data collected during the RI/FS (Law, 1990}, the Fluvial Aquifer

beneath Dunn Field is moving generally toward the west {Figure 3.3},

Based on data collected during the pump iest, the calculated ground water

flow velocity in the Fluvial Aquifer is 0.006 feet per minute. This is based
: o ~5 .

on an average hydraulic conductivity of 6.91 x 107“ feet per minute and an

assumed porosity of 0,20,

Jackson Clay/Upper Claibomne Formation - The Jackson Clay/Upper

Claiborne 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 and Ishak/Muhamad) that some areas of the Memphis Sand are
directly overlain by the fluvial deposit. No interconnections have been
found between the Memphis Sand and the Fluvial Aquifer in the DDRC
vicinity.
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December 198% measurements of MW-32 (Fluvial Aquifer) and MW.37
(Memphis Sand Aquifer) indicated that the water elevation of the Fluvial
Aquifer was at 226 feet above Mean Sea Level (MSL), compared to the
water Jevel in the Memphis Sand of 143 feet MSL. The hydraulic head
difference is about 83 feet.

® Memphis Sand - 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 aguifer is about 900 feet thick and is under confined
conditions. Recharpe to the aquifer occurs from rainfall infiliration on the
outerop located to the east of the site and possibly from leakage from the
overlying Fluvial Aquifer. The Memphis Light, Gas and Water Division
(MLGW) operates gight well fields which extract water from the Memphis
Sand for municipal supply. The Allen wellfield, located 1 to 2 miles ta the
west of DDRC, is one of these ficlds. Water levels in the two Memphis
Sand wells installed during the RI/FS (1990 Law} suggest a gradient toward
the west.

3.5 Summary of Previous Investigations

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 I of the RI/FS
Work Plan (1989 Law). An installation assessment of hazardous materials practices was
prepared to assess potential sources of contamination (1981 USATHAMA). The bunal
sites al Dunn Field were identified (see Figure 3.6) and categorized as having the
great;st potential for off site migration. As a result of this study, a gechydrologic
evaluation was conducted (1982 AEHA). Seven wells were installed in the northwest
quadrant of Dunn Field to determine ground water quality and ground water elevations.
Ground water from six of the well.s were sampled and analyzed for inorganic

compounds including fluoride, chloride, phenol and metals, The results did not reflecy

any serious 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 Concem, AQC (1990 A.T. Kearney).
The purpose of the RFA was (o assess the release potential of hazardous constituents
from these units. Further invesligalory sampling and analysis were recommended for

the SWMUs identified in Dunn Field.

To satisfy CERCLA requirements, the decision was made to carry out a Remedial
Investigation/Feasibility Stwdy (RI/FS) at DDRC. Law Environmental, Inc. was
retained and developed RI/FS work plans (1989 Law}. The RI/FS field investigations
were completed in 1990 (1990 Law).

During the RI study, volatile organic compounds (VOCs) and metals were found in
ground water benezth Dunn Field at levels exceeding the federal primary drinking water
standards.  Ground water samples were analyzed for the 129 priority pollutants

excluding asbestos and cyanide.

* Volatile Qrganic Compounds - Eleven volatile organic compounds were

detected in the Fluvial Aquifer. The plumes of tetrachloroethere; 1,1,2,2-
tetrachlorothane; and 1, 1-dichlorocthene were illustrated in Figure 4-4 of the
Rl, page 3-14 of this chapter. Due o ground water flow and past hazardous
waste disposal site locations, the plumes appear aligned with the north and
west property lines. 'Well MW-30 is the northem boundary and MW-33 is
the southern boundary of the plumes. The western boundary of these
plumes has not been delineated.

A trichoroethene (TCE) plume was found at the highest concentrations of al}
the VOCs detected at Dunn Field. TCE was about 2 ug/L. at MW-15 and
1,500 ug/L at MW-12 gduring the Phase 1 RI {April 1989). TCE was about
the same concentration at MW-15 during Phase II RI (January 1990) but had
increased to 5,100 ug/L in MW-12,

= Metals - Figure 4-5 of the RI, shown on page 3-15 of this chapter, presents
the concentration contour maps for chromium and lead. These plumes cover
a wider area than the organic plumes, possibly because the releases of metals
occurred first. However, metals were also found in the background well
(MW-16} during the RI/FS. This well is located in the northeast corner of
the main installation, and has water levels that are upgradient of the entire
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installation, This well exhibited chromium at 5O to 55 ug/L, lead at 80
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 vicinity,

. his San uifer - Two wells from the RI study are installed in the
Memphis Sand. MW-36 is located at the southeast corner of Dunn Field
and can be considered as an upgradient 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 ar a concentration of 3,500 ug/L.

Three wells (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 Well Field wells located between these three wells
and DDRC do not exhibit VOC contamination.

The RI/FS concluded that the ﬁlume n-f contaminated ground water had migrated in a
generally west and northwest direction. The source was believed to be from the waste
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 plume and to better characterize the Fluvial Aquifer so that an effective
remedial measure could be designed. In 1992, DDRC was placed on the Nationai
Priorities List (NPL) (57 FR 47180, October 14, 1992).

Engineering-Science, Inc. (ES) was retained in 1991 o perform a pumping test of the
Fluvial Aquifer, conduct a follow-on RI/FS (o fill datz gaps left by the previous RI/FS,
and recommend and design an Interim Remedial Measure (IRM) system for Dunn Field.
The pumping test was conducted in September 1992, A pumping test well and three

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

was found to be relatively isotropic. The data generated from this test was used 1o
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f: estimate the following parameters (1992 ES);
transmissivity 1.385 ft2/min
hydraulic conductivity 6.91 x 10°2 ft/min
specific yield 0.19
specific capacity 5.84 ppm/ft
well efficiency 83%
well yield 75 gpm
radius of influence 420 fi

Ground watér extracted during the pumping test was sampled at beginning, midpoint,
and end of the 42-hour long, wnsﬁnl-@ischarge test. The extracled ground water was
filtered to remove particulates, treated with activated carbon to remove VOCs and then
stored.  Samples were collected from the treated water. All water samples were

analyzed for volatile organic compounds, semivolatite organic compounds (including

chloroacetophenone), pesticides, PCBs, selected metals, agent mustard, and

thiodiglycol. Further discussion of these results is presented in Section 4.3 of this

report.

RIA& TUERCITDED RO E  uas 14 1007 A_17%
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4.0 PRELIMINARY RISK ASSESSMENT

Ground water contaminants beneath Dunn Field create a potential threat to human health
and the environment in the absence of a remedial measure. The risk assessment at Dunn
Field incorporates data identifying the extent, nature, and potential transport of
contaminants with potential ground water exposure pathways and receptors in order 10
characterize potential human or environmental risks associated with the site. This risk
assessmenl is intended to address only ground water pathways in the Dunn Field area of
DDRC. A baselinz risk assessment for the entire facility was included in the RI/FS

(1990 Law) which evaluated risks associated with soil, air and water.

4.1 Identification of Receptors
The potential human receptors for the facility include the residents of Memphis, and the

employees and neighbers of DDRC,

The city of Memphis is approximately 300 square miles in size and had a 1990
population of 610,337 people. Although the city is experiencing a 5.3 percent negative
annual population growth, it still remains the largest cily in Tennessee. The three
largest industries in the Memphis Metropolitan Statistical Area are as follows: 1) the
wholesale and retail industry, which employs approximately 125,600 persons; 2) the
service industry, which employs approximately 120,200; and 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 respectively.

There are eighl permanent residences located within DDRC boundaries.  These
residences are localed in the southeastern quadran: of the facility. The average number

of residents living at DDRC at any one time 18 zbout twenty-five people.
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4.2 Identification of Exposure Pathways
An exposure pathway 1 a roule for contaminated material to reach a receptor. This
pathway must have a source of contamination, 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 wasles into the underlying soils. Some contaminants
such as volaiile organic compounds (VQCs) and metals, are leached from the wastes,
transported downward through the soil, and introduced into the upper-most aguifer
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 volatile organic compounds present in potable
water, which are emitied during household use.

Figure 4.1 presents 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:
Volatil anic Compound

1,1 dichloroethene

1,2 dichloroethene (iotal)

1,1,2,2 tetrachloroethane

tetrachloroethene

trichloroethene

carbon tetrachlorid

Metals (unconfirmed) -

arsenic

barium

chromiem

lead

nicke}
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 present in
some soil borings (1990 Law). One VOC, acetone, was found in MW-37 during the
second phase of the 1990 RI/FS, but this observation has not been confirmed by a
second sample.  Acelone 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 dunng the RI/FS, which strongly suggests that Dunn Field
was not the source of acetone in MW-37. Nonetheless, leakage of VOCs and metals
through the confining unit into the Men‘iphis 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) and Maximum
Contaminant Level Goals (MCLGs) for a number of chemicals, The State of Tennessee
has adopted guidelines which are equivalent to the federal guidelines (Appendix A). By
definition, the MCLGs are nonenforceable goals while the MCLs are enforceable
standards which must be set as close to the MCLGs as feasible. The MCLs combine
health effects information on specific constituents with other tnputs on exposure,

methods for chemical analysis, methods of treatment, economics, etc. The total human

CrAE Ao d BoiCoTIneT e, e annn A A
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exposure lo specific contaminants is considered in developing the MCL, which attermnpts
to set lifetime limits at the lowest practical level to minimize the amount of toxicity
contributed by drinking water. A daily intake of two liters of water is assumed in

developing these regulations (Dec. 1989 U.S. EPA).

The constituents of concern found in the Fluvi;'ﬂ Aquifer beneath Dunn Field occur at
concentrations 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 conducied in Dunn Field in 1992. Table 4.1 summarizes this data for both VOCs

and metals. Highlights of this data are discussed below.

Trichloroethene was detected above the MCL of § micrograms per liter (ug/L) in
samples collected from 1989, 1990 and 1992, Trichloroethene was found as high as
5,100 vg/L during the RI at MW-12 (1,020 times the MCL). In 1992, the samples
collected from the PTW exhibited as much as 360 ug/L of trichloethene (72 times the
MCL).

The MCL for tetrachloroethene is § ug/L. Tetrachloroethene was detected as high as
240 ug/L in MW-10 in 1990 (48 times the MCL), TIn 1992, the pump test well
exhibited as much as 100 ug/L {20 times the MCL).

The VOC 1,1-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 1,1-dichloroethene (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 ug/L. 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 pump test well {located about 100 feet away from MW-

10) was 1.6 ug/L. Nickel shows a similar pattern, being present in both MW-7 and

SL016.2WSECH-ERFERDRFLine 24, 1591 4-5
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MW-10 above the MCL in 198%/1990Q, but not found in the 1992 pump test. The three
ground water samples from the 1992 pump test all exhibited arsenic, barjum,
chromium, lead and nickel below the MCLs, and suggest a lack of metals contamination
over the 42 hour duration of pumping, .particutarly since water was drawn into the well
from the surrounding aquifer. The discrepancy in melals contamination from 1990 to
1992 strongly suggests that another round of sampling is needed, in which all
monitoring wells in the Dunn Field vicinity and the pump test well are tested. Once this
is done, a decision can 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 198% and 1990, ground water samples were collected from 17
monitoring wells in Dunn Field. Volatile organic compounds (VOCs) and metals were
detected in the ground water at levels exceeding the MCLs and the State 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 Field.

The frequency that VOCs and metals exceeded the MCLs was compiled to illustrate the
spatial extent and persistence of these constituents (Table 4.2). This analysis considered
ground water samples analyzed during the RI/FS Phase I (March and April 1989) and
Phase II (January 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 and highest concentration detected

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

the MCLs. The detection limits all fell below MCL concentrations. During the RI
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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 waler sampling sites with contaminant
detections above the MCLs is compared to the total 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 contaminant 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 (MCL is 5 ug/L). Trichloroethene was identified in 14 out of 18 sites.
The detection 1imits ranged from less than the detection limit 1o 5,100 vp/L. Levels of
trichloroethene above the MCLs were detecied in 22 samples out of a total of 35

samples,

Tetrachloroethene (MCL 5 ug/L) was detected above the MCLs in 12 sites out of 18.
Concentrations in the samples ranged from less than the defection limits to 240 ug/L.

Levels of tetrachloroethene above the MCLs wer{ detected in 19 out of 35 samples,

Chromium and lead were the two metals showing the highest frequency of detection,
being present at 15 of the 18 siles 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 large number of constifuents present in the
ground water.  The most frequenily detected VOCs above the MCLs were
trichloroethene and letrachloroethene. Chromium and lead were the metals most
frequently detecied above the MCLs in 1989 and 1990, but were below MCLs in 1992,

Another round of chemical sampling and analysis is needed to determine if metals

should be included among the constituents of concern for Dunn Field ground water.




38 41

A potential public health risk is associated with the Fluvial Aquifer. This aquifer
contains VOCs which could negatively impact the Memphis Sand Aquifer, the potable
drinking source for 610,000 people. Further investigation is needed to establish the
extent of ground water contamination at and near Dunn Field. Nevertheless, leakage
through the confining unit into the Memphis Sand Aquifer can potentially occur in areas

not yet identified.
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5.0 REMEDIAL RESPONSE OBJECTIVES AND CRITERIA

The remedial response objectives at Dunn Field have been established, based on the
nature and extent of the contamination, the receptors that are potentially threatened,
and the potential for human and enviranmental exposures. The following is a list of

response objectives for ground water at Dunn Field:
1. Prevent exposure to currently contaminated ground water (Fluvial Aquifer),
2. Protect the lower aquifer (Memphis Sand) from contamination,
3. Reduce contaminant migration from beneath Dunn Field to off-site areas,

4. Satisfy the on-going requirements of the DDRC's RCRA Permit.
Response objectives are formulated based on the goal of the Superfund program to
protect public health and the environment by either (1) restoring potentially usable
contaminated ground water to levels that are safe for present and potential users and/or
environmental receptors, or (2) preventing exposure 10 ground water coniaminated
above health-based levels. The preference of the Superfund program is to restore and
protect usable ground water. The following sections discuss the objectives and criteria

for an interim remedial measure at Dunn Field,

5.1 Applicable or Relevant and Appropriate Regquirements

Section 121 (d) of CERCLA requires the selection of a remedial action that is
protective of human health and the environment. The U.S. Environmental Protection
Agency's (USEPA) approach to determining protectiveness involves a two tiered
approach: 1) protectiveness based on Applicable_or Relevant and Appropriate
Requirements (ARARs) and 2) protectiveness using risk calculations that develop
concentration limits based on the carcinogenic or non-carcinogenic effects of specific

chemicals under given exposure conditions.

An ARAR represents a minimum standard or an action level/cleanup value that a

remedy must attasin. When ARARs do not exist or are questonable, risk-based

SLO$.23/SECS- CR/ERDRFV Augum 19, 1991 5-1
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calculations should be developed in accordance with the USEPA guidance document
Risk Assessmens Guidance for Superfund, Volume I: Human Health Evaluation Manual,
December 1989, EPA 540/1-89/002. The calculated value(s) will then represent the

action level for the contaminant(s) of concem.

5.1.1 Types of ARARs
The USEPA has grouped ARARs ino 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 acceplable
amount or concentration of a chemical that may be found i, or discharged to,
the ambient environment.

= Action-Specific ARARs are usually technology or activity-based requirements or
limitations on actions taken with respect 1o hazardous 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, Action-

Specific, and Location-Specific ARARs that may apply to Dunn 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 Natignal Qil and Hazardous Substances Pollution Contingency Pian (NCP) states
that maximum contaminant level goals (MCLGs), established under the Safe Drinking
Water Act, Lhat are set at concentrations above zero shall be attained if relevant and
appropriate to the circumstances of the release. Where the MCLGs for a contaminant
has been set at a concentration of zero, the Maximum Contaminant Levels (MCL)
promulgated for that contaminani under the Safe Drinking Water Act shall be attained.

MCLGs and MCLs are relevant and appropriate as cleanup levels for ground water that
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is a current or potental source of drinking water. If a MCLG or MCL value has not
been developed for the contaminant(s) of concemn, then the ground water standards
promulgated under the Resource Conservation and Recovery Act (RCRA) 40 CFR
264.94 shall be attained if relevant and appropriate to the circumstances of the release.
The only exception to the approach described above is that the cleanup value for lead in
ground water used for drinking is not its MCL, In an USEPA memorandum dated 21
June 1990, from Henry Longest, Director of the Office of Enforcement and Remedial
Response (OERR) to Patrick Tobin, Director of Waste Management Division Region
I'V, Mr. Longest recommended a final action level for lead of 15 parts per billion. The
MCLs and the MCLGs for the potential contaminants of concern were presented in
Tables 4.1 and 4.2 in Chapter 4.0.

Action-Specific ARARs/Ground Water Media

The remediation of ground water using pumping and treatment techniques would
requiré the discharge of the treated waler to surface waters or to a Publicly Owned

Treatment Works (POTW) or into the same formation from which it was withdrawn.

Both on-site and off-site discharges from CERCLA sites to surface waters are required
to meet the substantive requirements of the National Pollutant Discharge Elimination
System Program (NPDES). These subsiantive requirements include discharge
limitations (both technelogy and water quality based), certain monitoring requirements,
and best mapagement practices. These requirements will be contained in an NPDES
pe.m_'iit for off-site discharges. For an on-site discharge from a CERCLA site, these
subﬁlantive requirements must be identified and complied with if the discharge passes
off-site. If the preferred alternative involves only an on-site, direct discharge, only

substantive NPDES requirements would apply to the action.

The discharge of CERCLA wastewater to POTWs is considered an off-site activity.

Therefore, CERCLA responses are required to comply with all applicabic (both

S1016.23/SEC - ER/ERDRFU August 19, 1993 5-3
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substantive and administrative) requirements of the national pretreatment program,
including the general and specific discharge prohibitions.  Further, all local
pretreatment regulations must be complied with before discharging wastewater to a
POTW,

The operation and construction of Class TV wells, as defined in the Underground
Injection Control (UIC) Program is prohibited, unless the wells are used to reinject
treated ground water into the same formation from which it was withdrawn as part of a
CERCLA cleanup or a RCRA corrective action (40 CFR 144.13(d)). The UIC
program defines Class IV wells as those used to inject hazardous waste or radioactive
wasle into or above a formation, that within one-quarter (1/4) mile of the well, contains

an underground drinking water source.

Underground injection wells that are constructed ofi-site are subject to all provisions of
the Safe Drinking Water Act relating to underground injection of fluids and must be
permitted by an authorized state agency or EPA and comply with the UIC permit
requirements. Superfund sites that construct underground injection wells on-site are
not required lo comply with the administrative requirements of the UIC program,
however, they must meet the substantive requirements of this program where the .
requirement is determined to be applicable or relevant and appropriate to the CERCLA

remedial action.

- ific A edi
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 formations. A variance to this regulation would be
required to allow reinjection of treated water from the Fluvial Aquifer if this disposal

strategy is selected at Dunn Field.

SLO16.23/SECS -ER/ERDRF Augus 9, 1991 5-4
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~bhemical-Soeci S/Air Med

The VOCs that are contaminants of concern in the ground water beneath Dunn Field
can react with sunlight and contribute to the formation of ozone in the lower levels of
the annc;sphcrc_ These type of compounds are known as ozone precursors. Memphis-
Shelby County is a non-attainment area for ozone, since ozone has been periodically
found above federal guidelines for ambient air. Ozone is repulated under the Clean Air
Act (CAA) m accordance with the National Ambient Air Quality Standards (NAAQS).
EPA is currently reviewing an application to redesignate Memphis-Shelby County as an
attainment area for ozone. Air program requirements that are a part of the State
Implementation Plan (SIP) under the CAA are considered potential ARARS. The
Memphis-Shelby County Air Pollution Control Guidelines are specified in Section
1200-3-18-.02 (see Appendix B).

The use of air stripping techniques to remove YOCs from ground water will cause the
on-site emission of VOCs into the atmosphere. Under CERCLA and in accordance
with OSWER Directive 9355.7-03 (Appendix (), this on-sitz emission is required to
meet only the substantive requirements of state and local authorities. Requirements
related to attainment of NAAQS are ARARS only when the remedial activity at a
CERCLA site i5s a "major” source of emissions. A CERCLA site in Memphis-Shelby
County would not be considered a “major” source unless its emissions exceeded 100
tons per year of ozone precursors in a non-attainment area for ozone. If Memphis-
Shelby County were designated an attainment area 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).

Hazardous air pollutants are regulated under the Clean Air Act in accordance with the
National Emission Standards for Hazardous Air Pollutants (NESHAPs). Discussions
with Memphis Shelby County Air Pollution Centrol have indicated that the State of

Tennessee Air Pollution Code Section 16-81 Reference 1200-3-11 for the emission of

SLO16 73/5ECS-ER/ERDRFIF August 19, 1997 3-5
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Toxic Air Pollutants has been adopted by Memphis-Shelby County. The toxic air
pollutants referenced are potential chemical specific ARARs (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 remediation of
ground water by pumping and treatment technology would nol generate emissions of

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

Location-Specific ARARS/AIr Media

The Memphis/Skelby County Health Department has adopted the State of Tennessee
Air Code. Qzone, carbon monoxide and lead air pollutants for Memphis/Shelby
County has been designated a nonattainment area by EPA Region IV. EPA is currently
reviewing applications (carbon 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 by the Regional Administrator,
Greer C. Tidwell, EPA Region 1V to the Governor of Tennessee, Ned McWherter, A

copy of this letter is presented in Appendix C.

Action-Specific ARARsS Air Media

There are no current activity-based air requirements or limitations for air stnpper
technology or UV/oxidation technology with respect to air constituents. Under the
New Source Performance Standards of the CAA, selected action-specific ARARs have
beer determined only for incineration technology, statutory gas tutbines and storage of

petroleum liquids (August 1989 U.S5. EPA).

Location-Specific ARARS/Natural 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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resources for which they act as a trustee which are potentially threatened or damaged as
a result of past waste disposal practices in Dunn Field. Furthermore, the RI/FS (1990
Law) stated that no federal natural resources are located near the site. However, this
will need to be confirmed with the 1U.S. Department of the Interior.

5.2 Ground Water Cleanup Goals

Water supply systems in the Memphis area depend heavily on ground water resources.
The uppermost aquifer beneath Dunn Field is the Fluvial Aquifer. During the RI study
(1930 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 observed above federal standards in 1990 were found at much lower
concentrations in the 1992 pump test. Since different mmiimring points were sampled
from the fluvial zquifer during the two periods, another round of sampling is needed to
establish if cleanup goals are needed for meta]s:.

Beneath the Fluvial Aquifer lies the Memphis Sand Aquifer, which is heavily used for
municipal water supplies. This aquifer provides about 200 million gallons per day to
Memphis and the surrounding unincorporated area. Two monitoring wells at DDRC
extend into the Memphis Sand, and with the exception on acetone (which is not a

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

In response to chemical and action-specific ARARS in Dunn Field, the technolugies
which could be used to mitigate ground water must meet the substantive requirements.
Groundwater Cleanup Levels need to be defined and proundwater treatment systems

must comply with air emission requirements and the Clean Walter Act,

The Groundwater Cleanup Levels (GCLs) define the contaminant concentration levels

allowed to remain in the ground water. The purpose of the CERCLA Early Interim

$1,016.215ECS-ER/ERDIRFI Augua 19, 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
intefim measure in Dunn Field. Tentative cleanup goals should be established. These
cleanup goals will be finalized at a later date through the CERCLA Record Of Decision

Processes,

Tentative Cleanup Goals can be established to defing 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 CER("ILA ROD process is finalized and Groundwater
Cleanup Levels {GCL) have been defined. A list of the TCGs, MCLs and Tennessee

guidelines for the contaminants of concern is presenied in Table 5.1.
53 Air Emission Requirements for Ground Water Treatment

Ailr 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 Department Air Code

regulations,

At the present time, the status of ozone and carbon monoxide air pollutanis in
Memphis/Shelby County is under review. EPA Region IV is currently reviewing
documents (sent by the State of Tennessee on Qctober 1992) for redesignation of
Shelby/Memphis County from a nonatiainment area 1o’ an attainment area for carbon
monoxide. In November of 1992, documents were sent to EPA Region 1V seeking
redesignation of Shelby/Memphis County from a nonattainment area to an attainment
area for ozone. At the present time, Memphis/Shelby County is still designated 2

nonattainment area for lead air pollutants.

KEMA TVERMS FBFDAD T s 94 10403 S.R
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Emission requirements 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 construction-

operating permit (Chapter 1200-3-9) before the System goes into operation. FEach

construction-operating permit is based on the "Rest Available Control Technology™
(BACT).
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6.0 IDENTIFICATION OF TECHNOLOGIES

An interim treatment system controlling contaminant migration in ground water at Dunn
Field will have three components: extraction, treatment, and disposal. Several viable
technologies and process options are capable of accomplishing these functions. These
technologies and process options will be screened to determine which are suitable for

further evaluation as part of a treatment alternative.

6.1 Ground Water Extraction

The initial phase in selecting a ground water treatment sysiem is to determine whether it
is necessary lo bring the water to the su.rfacc for treatment or if treatment can take place
in-situ. If the ground water is (o be brought to the surface, it can be extracted by means
of trenches or wells. For an exiraction 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 [nterceptor Trenches

Trenches, open or buried, may be used for intercepting ground water flow to contain 2
contaminant plume. Interceptor trenches are primanily used in situations involving
shallow ground water due lo their low operating cosis and efficiency at ground water

extraction.

Open trenches require excavation into the aquifer where the ground water flow can be
collected. The use of open trenches is limited to very shallow aquifers where an open
ditch would not create an undo safety or excavation problem. Buried trenches work on
the same principle by crcating a zone of high permeability which intercepts ground
water and diverts its flow to a collection point. Excavatien is still required to the
aquifer where a slotted or perforated collection pipe can be buried in highly permeable
back{ill. The buried trench then acts as a drain which intercepts and/or contains further

ground water flow away from a site. The effect of a trench extraction system can be
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enhanced by installing a highly impermeable barrier on the down gradient side of the
trench. This would allow capiure of enly 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 difficull and costly to construct in a safe manner, Therefore,
trenches will not be considered further in selecting alternatives to control ground water

migration from Dunn Field.

6.1.2 Wells
Another means of ground water exiraction is from wells, Ground water extraction from

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

Well points are typically small in diameter, prouped closely together, and are relatively
shallow. In a2 well point system, the wells are connected to a common header pipe and
suction pump. Since a suction or vacuum pump can generally only achieve a lift of lass
than 22 feet, well point systems are suited for ground water exiraction in very shallow
aquifers or in stratified soil. For the most effective drawdown and ground water
containment, the extraction wells in Dunn Field must penetrate the top of the Fluvial
Aquifer which is about €0 feet below the surface. Therefore, well point technology is

not feasible for application in Dunn Field.

Pumping well systems provide greater flexibility than well points since the wells can be
installed at any depth and spacing. Pumping wells are 4 to 12 inches in diameter o
accommodate a submersible pump which lifts ground water to the surface. The pump
selection is a key component of the pumping well to achieve the desired operating
conditions. Installation c¢osts are higher due to the larger size and greater depth of

pumping wells. Spacing of the wells is dependent upon the anticipated drawdown and




38 94

-

distance-drawdown in the aquifer. Over lapping of capiure zones can effectively

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

Pumping wells can be configured in a varnety of ways lo assist in controlling
contaminant migration in an aquifer. The wells can be placed on the down gradient

perimeter of the plume to intercept and extract contaminants 1o prevent their migration.

The wells can also be placed near the center of the plume to extract all contaminated
ground water flowing down gradient from the source and reverse the flow of the

contaminants already down gradient {rom the well.

There are additional techniques that can be used with pumping wells to increase their
effectiveness in preveminé ground water migration. Slurry walls can be used (0 creale 2
physical barrier either down gradient to prevent further migration or up gradient 1o
prevent ground water flow beneath the source of comtamination. Reinjection of treated

ground water can be used down gradient of the contaminant plume (o accelerate ground

water flow back toward the exiraction wells. Reinjection wells installed up gradient of
the plume can assist by accelerating ground water toward the extraction wells, These
techniques can supplement the effectiveness of pumping wells in controlling

contamination migration.

For the purposes of this Interim Remedial Measure to control ground water migration
from Duon Field, pumping wells will be retained for further consideration as a
component of an alternative. At this time there is not sufficient data available to
determine the location of the down gradient edge of the plume. Therefore, neither
pumping wells nor reinjection wells placed down gradient of the plume will be
considered. The use of deep wells within the plume and reinjection wells up gradient of
the plume will be retained for further consideration as components of altematives.
Physical barriers will not be considered. further since the location of the sources and the

extent of the plume is unknown.
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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 RI/FS (1990 Law) found elevated levels of
VOCs and metals in the ground water at Dunn Field. Samples taken during the
pumping test {1992 ES) contained only VOCs above action levels. Therefore, a system
for treating ground water in the Fluvial Aquifer at Dunn Field must reduce VOUCs and

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

Treatment processes for liquid wastes fall into three broad categories: physical
treatment, chemical treatment and biological treatment. All of these treatment processes
could be utilized individually or in combination at Dunn Field to effectively treat
ground water contaminated with VOCs. Some of these processes can be carned out in-

siry without having to extract the ground water.

6.2.1 In-sisu Treatment

In-situ treatment of the ground water would employ the use of physical, chemical or
biological technologies to degrade, immobilize or remove the contaminants. Cuorrent
technologies for in-siru treatment of ground water contaminants include bigremediation,
c¢hemical immobilization, chemical mobilization, chemical detoxification, and wvapor
extraction, Elements of fr-5itu treatment which must be addressed include methods of
delivering treatment reagentis to the suh;qurface and methods for containing the spread of

contaminants and reagents beyond the treatment zone.

In-Sitz Bioremediation - Bioremediation is a process that uses the soil's n:-iturally
occurring microorganisms to decompose toxic or hazardous organic compounds.
Sucecessful in-sfiu bioremediation has been performed on contaminated soils and ground
water through stimulation of indigencus organisms by the addition of oxygen and

nutrients.
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Implementation of bicremediation technology is controlled by the specific contaminants
and the hydrogeologic conditions. To evaluate a site's suitability for bioremediation
would require thorough site characterization, laboratory treatability studies, and a

bench-scale study.

The characterization would include an assessment of the organic and inorganic
chemicals present, the disposition of the waste, indigenous microbial activity, toxicity,
and seil and ground water chemistry. Chlorinated solvents such as those present in the
ground water at Dunn Field are not readily biodegradable using in-situ techniques. The
concentration of metals present in the ground water would not be reduced by
bioremediation. The limited knowledge of the extent and characteristics of the zone of
contaminaticn around Dunn Field further restrict the development of bioremediation as
an interim treatment technology. The hydrogeological condilions dictate the method for
delivery of treatment reagents to the subsurface and methods of controlling the spread of

contaminants and reagents beyond the treatment zone.

Laboratory treatability studies would be required to confirm the viability of biological
treatment and to identify the conditions required to stimulate the available biomass.
Next, a bench-scale study, including a complete material balance, would be used 1o
determine the fate of contaminants and define the process in greater detail. The
intermediate products of microbial metabolism may sometimes result in compounds
which are more hazardous than the onginal contaminant. The time necessary o
perform these analyses has adverse effects on the expeditious Bstablishment. of an

interim Lreatment system.

In-Situ Chemical Tmmobilization - 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 materals to the

waste which, in the case of the ground water al Dunn Field, would require numerous
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injection wells. The resulting immobilized contaminants would remain in place beneath
Dunn Field. Most stabilization and solidification technologies are effective on
inorganics and metals but have limiled application for organic compounds which are of

primary concern at Dunn Field.

In-situ vitrification, the process of heating the contaminated soil area until it becomes a
molten solid has shown success at immobilizing organic contaminants. Implementation
of the in-siru 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 potential area of contamination and the relatively dilute
concentrations of the wastes would result in prohibitive costs if in-sitw immobilization
technologies were to be used. St:abilizalinn and solidification would be more effective
options for treating relatively small, defined “hot spots" of contaminated soil.
Therefaore, stabilization and solidification will not be considered further as treatment

technologies for the contaminated ground water at Dunn Field.

In-Situ Chemical Mobilization - Chemical mobilization, or "soil flushing", is the
process of applying a liquid agent to the contaminated soil which renders specific
contaminanis soluble. The mobilized aqueous contaminants can then be removed from
" the ground for treatment. This technology has been effective at removing organic,
inorganic, and metat contaminants. Most applications of chemical mobilization require
that the contaminated soil be excavated, Since excavation is not desirable at Dunn Field
in-siru chemical mobilization will 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 o make the contaminants more soluble fer transport to the surface

for treatment,
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In-Situ Detoxification - Detoxification technologies utilize the chemical reactions of
hydrolysis, oxidation/reduction, and neutralization to transform contaminants o a less
toxic state. Im-siu detoxification would require the addition of reagents to initiate the
desired chemical reaction. Certain metals are 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.

In-Situ Vapor Extraction - Vapor extraction is a proven in-situ process for removing
volatile and semi-volatile organic compounds from the unsaturaied zene of soil.
Vacuum pumps or blowers are used to induce an air flow through the soil. The volatile
organic compounds are desorbed from the ground water and soil into the air stream. A
trench or network of extraction wells is constructed 10 collect the air for treatment on

the surface before release into the atmosphere.

Vapor extraction is anm effective means to remediate a site once the source of
contamination has been removed and the extent of the contaminant plume has been
defined. Neither condition has been accomplished at Dunn Field. The primary media
which vapor extraction affects is soil. The ground water is approximately 60 feet below
the surface at Dunn Field. Soil vapor extraction would have limited effect at
remediating the ground waler ai this depth. For these reasons, in-situ vapor extraction

will not be considered as a ground water treatment lechnology at Dunn Field,

6.2.2 A tion for VOCs Removal

Activated carbon adsorption is a chemical process of collecting soluble substances onto
the surface of aclivated carbon. Treatmenmt of water containing VOCs can be
accomplished by passing the water through a single or series of activated carbon packed
bed reactors. As the waler comes in contact with the activated carbon, VOCs are

attracted to the surface of the carbon particles.
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A typical carbon system uses granular activated carbon in a series of downflow reactor
vessels. The size of I.h:E: reactors and flow rate through the reactors must be designed to
achieving sufficient contact time for the VOCs to adsorb to the carbon. In addition to
contact time, the effectiveness of carbon adsorption depends on the available surface
area of carbon and the strength of the molecular attraction between the carbon and
VOCs. As the carbon continues to adsorb VOCs, the strength of the attraction to the
carbon granules decreases. Periodic monitoring will indicate when the adsorptive

capacity has lost its effectiveness and the carbon is categorized as spent.

To optimize performance of activated carbon water treatment, the suspended solids
cdnceﬁtrau'on' in the water must be low. Suspended solids, which might otherwise get
caught in the carbon bed, should be removed prior to contact with the activated carbon.
Suspended solids can usually be removed by physical means such as sedimentation or
fltration. Ground water tested following 42 hours of extraction from the pump test well
in Dunn Field in September 1992 contained a suspended solids concentration of 1 mg/L
(1992 ES).

Economical application of carbon treatment depends on an efficient means of
regeneraling the carbon after its adsorptive capacity has been reached. Veaders of
carbon treatment units offer regeneration services, Carbon can be regenerated on site
using an incinerator to oxidize the organic matter to remove it from the carbon surface.
In addition to the operating costs of on site incineration, air emission permits would also
be required. Each regeneration destrﬁys about 5 to 10 percent of the carbon, and
regenerated carhon 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 1o be treated during this

Interim Remedial Measure, regeneration will be necessary. Using activated carbon as
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the primary means of ground water treatment demand the expensive operation and
maintenance of a carbon adsorption and regeneration system at Dunn Field. Therefore

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

6.2.3 ] ipping for V Rem

Air stripping is a physical process of mixing water contaminated with volatle organics
with clean air. The intimate contact of the water and air cause a mass transfer of the
volatile organics from the liquid to the gaseous phase. Two categories of air stripping

processes are used: dispersing air in liquid or dispersing liquid in air.

Air stripping which puts air through liquid typically involves bubbling or mixing air
through a volume of stored water. This requires an air compressor or drive motors to

generate pressured air or turbulent mixing thus requiring a great deal of energy.

The more frequently used air stripping systems disperse liquid through air. Typical air
stripping devices in this category include packed tower aerators, redwood slat aerators,
cooling towers, and spray towers. These systems creaw water droplets or a water film

to facilitate mass transfer as the water passes countercurrent to the air.

Packed towers with ceramic, plastic or glass media are the most commen air stripping
devices. The contaminated water enters at the top of the tower and trickles down across
the media thus encouraging contact with air. Air is forced: upward using an zir blower.
The volatile organics ransfer to the gaseous phase and are exhausted with the air out the
top of the tower. The air b water ratio required is generally less than 100 t0 1. A
properly désigned and operaied air stripping tower typically achieves 99 percent

removal of volatile organics in the water effluent.

For most efficient operation, waier being treated by air stripping should be iow in
suspended solids. During the pump test in Dunn Field in September 1992, the extracted

water contained approximately 1 mg/L suspended solids, which would easily pass
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thorugh an air stripping system without affecting its operation. Therefore filtration of
the extracted water prior to air stripping would not be required,

A typical packed tower will be 3 to 10 feet in diameter depending on ;he flow rate
desired and 10 to 30 feet in height depending on the level of cleanup requlred Towers
are generally readily available and can be obtained as mobile units. Operation is
relatively simple and maintenance costs are low making air stripping a technology which

would be well suited for use at Dunn Field.

Since volatile organics would be released to the atmosphere, air emission requirements
would be a factor in the design and operation of an air stripping tower. Carbon
adsorption, -as described above, is an effective means of capturing the volatile organics
from an air stream. The air flow from the air stripper would be conveyed to an
activated carbon system for removal of the VOCs. This system would consist of two
ianks, operating in series, that would be exchanged when the first tank becomes
saturated with YOCs. Spent carbon would either be transported off-site for disposal or
regencration, or regenerated on-site using a thermal treatment system. On-site
regeneration would only be practical if enough VOCs were produced to make this
economically justified. A properly designed and operating activated carbon scrubber
can achieve greater than 99 percent removal of volatile organic compounds from air.

This effective VOC reduction should meet all ambient air quality requirements.

Air stripping using a packed tower and an optional activated carbon adsorption air
scrubber will be retained and incorporated into an altemative for treatment of extracted

ground waler from Dunn Field.

6.2.4 {Qxidation for ¥ emoval
Oxidation is a chemical process which can be used to destroy organic contaminants.

Recent developments in oxidation technologies, known as advanced oxidation processes,
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have demonstrated success at treating VOC contaminated waters. Ozone and hydrogen
peroxide 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 ozene 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
wis proven o be an effective means of treating ground water contaminated with VOCs

Lo below detectable levels.

The ULTROX treatment systern consists of the following major components: a
UV/oxidation reactor, an air compressor/ozone generator module, a hydrogen peroxide
feed system and a catalytic ozone decomposition unit. Low intensity UV lamps, also
known as mercury vapor famps, 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, Qzone is
transferred to the contaminated water forming hydroxyl radicals which are powerful
chemical oxidants capable of breaking down a wide variety of organic contaminants.
When carried to completion, the end products of such a process are carbon dioxide,
water and chlorine. QOzone which is not fully transferred to the water is captured in the

ozone decomposition unit. Thus, ne harmful ozone {s released into the atmosphere.

The primary appeal of UV/oxidation over the other treatment processes is that it
provides final wreatment, 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 pricrity pollutant, ozone, and susceptibility of the UV lamps to fouling
which diminishes their effectiveness. As cases of successful uwse of UV/oxidation

continue to rise, these concerns are diminishing,
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Treatability studies would be necessary before implementation on the ground water at
Dunn Field. Since the technclogy 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 Internationat justify the
higher cost over time by assuming that other treatment zlternatives 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 as are present at Dunn Field, Therefore,

UV/oxidation will be retained as an alternative for treatment of extracted ground water

from Dunn Field.

6.2.5 Biological Treatment for VOCs Removal

Extracted ground water containing VOCs may be treated in biological ireatment
reactors.  In most applications, aerobic biological treatment processes are used for
removal of hazardous organic matter. Aerobic biolopical treatment reaclors ¢an be

separated into two major categories: suspended-growth reactors and fixed-film reactors.

In suspended-growth reactors, bacterial growth occurs in the water, which is thoroughly
mixed to promote oxygen transfer to the microbes for respiration. Oxygen and other
macronutrients, such as nitrogen and phosphorus, are supplied in these reactors by
mechanical means, such as air diffusers and chemical feeders. Examples of treatment
operations which utilize suspended-growth reactors include activated sludge and aerated
lagoon processes. A disadvantage of suspended-growth reactors is that due to the

relatively long hydraulic detention time required, a large reactor size is required.

In fixed-film reactors, bacteria grow on an inert 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,
Macronutrienis must be injected into the system, The two primary types of fixed-film
reactors are trickling filters and rotating biclogical contactors. Because of their module
construction and adaptability to flow and contaminant concentration variations, rotating

biological contactors (RBC) 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 angle to wastewater flow, rolates with about 40 percent of the total disc area
submerged. The bicadsorption and bio-oxidation take place on the surface of the disc.
To achieve higher contaminant removal, multiple RBC can be connected in series
creating a longer hydraulic detention time but also requiring a larger designated
treatment area.  Microbial growth which sloughs off the RRBC must be removed by final
clarification in a settling tank. Sludge from this clarifier will require treatment or
disposal in a hazardous water landfill. In cold climates, RBC must be covered since
biological activity may be significantly 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 idenlify the conditions required to stimulate the biomass. Next, a
bench-scale study, including a complete material balance, would be used 1o 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. Biclogical treatment is complicated by
the sensitivity and expertise necessary to operate a properly functioning system. The
requirement for a finishing step in water treatment, treatment and/or disposal of sludge,
and monitoring and/or treatment of air emissions further increases the effort and

expense to treat VOO contaminated ground water using biological means, Therefore,

AR S AT AT PR b ———— -y emaa L s |




38 65

biological treatment will not be retained for further consideration as a altermnative for

ground water treatment at Dunn Field.

6.2.6  Precipitation for Metals Removal

Precipitation is a treatment process for removing particulate or colloidal solids from
water, and has been widely employed for many years. For metals present at part per
billion or part per million concentrations in water, both particulate and dissolved forms
of the metal can gccur. Therefore, in order to precipitate metals as solids from water,
and achieve the desired action levels, several steps would be required. First, pH
adjustments are needed to convert dissolved forms of the metal into particulates.
Flocculating agents would be added to the water to encourage coagulation of the
particles and settling. The water would have to be contained in a basin which
minimizes turbulence and promotes gravity settling, or passed through a filtration unit to

remove the fine particles.

Precipitation produces a sludge that would require disposal at an off-site facility. This
sludge would contain the metals removed from the ground water, and would likely have
to be managed as a hazardous waste. The quantity of sludge depends upon the
concentration of metal constituents in the water, the types and quantities of flocculating

agents used, and on the extent that the sludge is dewatered prior to disposal.

Since the level of wreatment of metals is limited by their solubility in water, a mixture of
n.letals may not be treatable with a single pH adjustment. When that is the case, multi-
stage pH adjustment and clarification are required. Polishing filters may be required
where very sinngent cffluent requirements must be met, If precipitation is considered
for Dunn Field, a treatability study should be performed to determine the optimum
combination of processes and chemicals for removing metals to the desired levels.
Precipitation and the associated 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  Jon Exchange for Metals Removal

Another process for removal of metals is jon exchange, which takes advantage of the
lonic 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 granular materials that have acid or basic
radicals exposed on parts of their surface. Because the number of exposad radicals
depends upon the surface area of the resin, resins are available in a variety of particle
sizes. There are many resins available, some of which are svited for classes of
compounds and others of which are quite specific in the ions they capture. Thus to
determine the capacity for removing a particular metal, both the type of resin and the
size of granulation must be known. For wastewalers containing a mixture of metals,
one or more fesins 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 ali used, the resin must be 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 comaminants, In applying this process at Dunn Field, processing the

regeneration solution is likely to be done more economically off-site.

Ton exchange appears feasible at Dunn Field, because the low dissolved solids (about
300 mg/L} in the ground water should not greatly compele for the resin's capacity., An
ion exchange process in Dunn Field would require less land than precipitation/filtration,
and may be more capable of consistenlly achieving the action levels for metals. As with

precipitation, a treatability study should be 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 treatmeni could be performed at an existing, permitled treatment facility already
capable of treating and disposing of water with eontaminants similar to those found in
the ground water at Dunn Field. Most municipal wastewater treatment systems could
not adequately remove VQCs. Thus a specialized industrial wasiewaler treatment

facility would be needed to handle this grouad water.

Transportation presents an insurmountable problem. Assuming 520 gpm of ground
water is being extracted, and tank trucks equipped to haul 6,500 gallons, one trunk
would be required every 12.5 minutes. To be effective, the ground water extraction
system must operate 24 hours per day, year round. The intense dedication of tank

tnicks 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 an alternative for ground water treatment at Dunn

Field,

6.3 Dispasal

Following extraction and treatment of the contaminated ground water, an appropriale
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 routes will be considered: discharge to a Publicly Owned
Treatment Works (POTW), discharge to surface storm water dramage system, or re-
injection of the water back into the grounci via wells or infiltration. For a disposal route
to be considered viable, it must be able to handle the flow rate, be able to be permitted,

and must not be cost prohibitive.

6.3.1  Discharge to POTW
The treated ground water could be discharged into the Memphis sanitary sewer system,

Waslewater from the Dunn Field area is conveyed to the City of Memphis - South
Waste Treaiment Facility. Hydraulic capacity at this faeility is available to handle
treated ground water discharges from Dunn Field. The hydraulic capacity of sanitary
sewers serving the Dunn Field area is not likely to accommodate the additional flow.
Adminustrative requirements, in the form of a System Discharge Agreement (see
Appendix D} would need to be met before this acticn could be implemented. The city
would accept certain loadings of contaminants in the effluent based upon the types of
constituents the POTW is equipped treat.

6.3.2 Discharge tg Surface Drainage

The contaminated ground water could be sufficiently treated to meet substantive NPDES
requirements and then discharged in close proximity to the site along the northern
boundary of Dunn Field. A suitable surface drainage channel lies along the rorth
boundary of Dunn Field which leads north to Cane Creek and thence to Nonconnah
Creek. Section 121(e) of CERCLA exempts any response action conducted on-site from
having to obtain a Federal, State, or local permit. Under the Clean Water Act,
operation of the preferred aliernative would be considered to be a "direct” discharge.,
By EPA definition, direct discharge of wastewater is considered to be on-site if the
receiving water body is in the area of contamination or is in the very close proximity to

the site and is necessary for implementation of the response aclion (even if the water
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body flows off-site) (August, 1988 USEPA; August, 1989 USEPA: and OSWER
Directive 9234.1-02) . The NPDES permit that DDRC currently holds is for storm
water only. DDRC would have to file a modified NPDES permit application io
describe the additional discharge locations, the continuous discharge rate and required :
constituent levels for the on-site treatment system in order to solicit substantive ARARS.,
However, the administrative requirement for either a permit or permit-equivalent would
not be applicable because this will be an on-site discharge in accordance with OSWER
Directive 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 1o be considered. Furthermore, the added flow could potentially enhance
scouring of stream banks and degrade down stream water quality. In addition, water in
the channel could potentially infiltrate surrounding soils and, if contaminants are present
in those soils, create leaching and added mobility of those contaminants toward ground

waler.

6.3.3  Reinjection or Infiltration

The treated water could be retumed to the Fluvial Aquifer by reinjection or infiltration.

The treated water could also be disposed of by injecting it into a deeper formation.

Reinjection - As previously discussed, the treated ground water could be reinjected into
the Fluvial Aquifer in a manner which would help control contaminant migration.
Reinjection down gradient of the contaminant plume could reverse the gradient in the "
ground water and accelerzte 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 reasen, reinjection down

gradient will not be considered further.
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Reinjection wells placed up gradient of the sources of contamination could assist in
flushing the contaminants from beneath the burial zone but would not necessarily help
control migration, Permitting of any reinjection system would be required and may
create obstacles to implementation but upgradient reinjection will be retained as a

disposal alternative.

Infiltration - Treated water would be released onte the ground surface and allowed to
saturate and then infiltrate through the soil into the Fluvial Aquifer. Used over the
bunal areas or up gradient from the burial areas, this method of discharge would aid in
flushing the contaminants out of the soil and toward the extraction wells for treatment.
However, moving the contaminants deeper inte the soil and closer t0 the Fluvial aquifer
will not contribute to a permanent soluticn. Therefore, infiltration in Dunn Field will
ot be considered furthe-r. Infiltration downgradient would require setting aside acreage
to receive the treated water. Sufficient land area is not likely to be available nearby,
and would pose conflicts with surrounding residendal and insttutional land uses.
Therefore, infiltration downgradient will not be considered further as a means of

disposal of treated ground water.

Deep Well Injection - Treated ground water could be injectad into any of several
aquifers beneath the site. The State of Tennessee has classified all of these aquifers for
drinking water or injection purposes. The Memphis Sand Aguifer berneath Denn Field
is set aside for drinking water, and the other aquifers are not svited for reinjection. The
only decp aquifer available for injection in the state is near central Tennessee. Due to
the problems of logisﬁc;'. and high transportation costs, deep well injection will not be

considered further as a means of disposal of treated ground water,
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6.4 Screened Technologies
The technologies and their process options which have been reviewed are summarized in
Table 6.1, Those which have been retained for consideration as part of an extraction,

treatment, and disposal alternative are noted.
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TABLE 6.1
Technologies Screened and Retained for Consideration
at Dunn Field
In-Situ Physical or Bioremediation
Chemical Processes Chemical Immobilization
Vitrification
Chemical Mobilization
Detoxification
Vapor Extraction
Extraction Interceptor Trenches
Wells Well Points
Pumping Well X
Pumping Well X
with Reinjection
Treatment Activated Carbon Adsorption
Air Stripping No Emission Treatment X
Emission Treatment X
UV/Oxidation X
Biological Treatment Suspended Growth
Fixed Film
Off-Site Treatment
Precipitation X
Ion Exchange X
Disposal POTW X
Surface Water Discharge X
Reinjection Down Gradient
Upgradient X
Infiltration
Deep Aquifer

Source: ES, 1993.
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7.0 HYDROGEOLOGIC IMPACTS

7.1 Introduction

The conceptual design of a system o control contaminated ground water in the Dunn
Field vicinity of DDRC can be efficiently performed using mathematical models.
Ground water models are available offering a range of complexity and sophistication.
Simple analytical models are available 10 make an idealized analysis of flow and
drawdown. Semi-analylical and numerical models can be used for more sophisticated
evaluations, such as fo account for spatial variations of soils, other 3-dimensional

factors, or chemical transport effects.

The objectives of modeling the Fluvial Aquifer beneath Dunn Field are to evaluate flow
control created by various patterns of extraction wells. Data to be used in this analysis
was developed during the RI/FS (1950 Law), along with data from the pump Lest
conducted in Dunn Field (1992 ES}. Other data gathered by previous studies has also
been used in planning this evaluation. While there are limitations to this data which
may prevent the application of sophisticated models, nevertheless the use of models is

approprate 1o evaluate and compare different scenarios.

The models to be considered here are suited for simulating the hydraulic behavier of
aquifers. More cemplex models which simulate both the hydraulic behavior and
chemical transport are limited by the lack of site-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 conceplual design at
Dunn Field, since the fluvial aquifer is only 15 to 20 feet thick and can be modelled as a
two-dimensional system. Furthermore, since extraction wells would be screened across
the entire aguifer thickness, these wells would be suitable of captuning a variety of
contaminants regardless of density or other physical properties. This assumption is
appropriate for the conslituents of concern in Dunn Field, which include VOCs and

potentially metals.
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7.2 Selection of Model

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 modeling
aquifer responses to various stresses. MODFLOW allows use of combinations of
different modules (specification of grid size, well placement, and recharge) and
boundary conditions, such as active or inactive areas. The combination of modules and
the resulting output are expressed in numerical terms that approximate the responses of
actual aquifers to pumping, reinjection, or ather stresses. The output from MODFLOW

is expressed as changes in head and calculation 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 (o the west with a gradient of 0.01
to 0.02 feet per foot. This conceplual model was expressed as a one-layer grid of
varying cell sizes that 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-state
conditions with no stress on the System, followed by calibration of the model to known
stress such as a pumping test. However, applying MODFLOW 1o the Fluvial Aquifer
did not achteve the known steady-state conditions of measured ground water elevations
and a constant water budget. To test the steady-slate conditions, the input from inferred
ground water elevations east, west, and north of Dunn Field were vaned, as were the
inferred aquifer bottom elevations. The model grid size and cell variability were also

changed in different simulations so as o best approximate steady-state conditions, The
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general responses of the model to steady-state simulations were as follows:

* Modeling a small grid of 1200 feet by 1200 feet produced dewatering of cells, a
situation not known to exist in the Fluvial Aquifer.

" Modeling with larger grids of 3400 by 4800 fect and 6200 by 7000 feet produced
an unbalanced water budget and rising (rather than stead-stale} 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 werzs not resolved.
The lack of hydrogeological data north and east of Dunn Field may have hindered
model calibration, particularly if this area exhibits geological features or water tables
" different from what has been observed to date. Without steady state conditions
satisfied, calibration simulations and testing of extraction well scenarios cannot give

valid resulis,

An analytical model program (DREAM) was then considered to represent extraction
scenarios at Dunn Field. This program was developed at the University of Qregon
(1990 Bonn and Rounds) and uses basic ground waler-related equations to predict the
effects of stresses on ground water systems. Within stated limitations, this program can
be used an estimate of preund water flow conditions and an analytical tool for
evaluation of pumping and injection systems. Tt 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 ground water systems and has been used with 2
variety of ground water flow problems. DREAM was thus selected for evaluation of

pumping scenarios at DDRC,

DREAM calculales drawdowns, water level elevations, sleady-state velocities, and
steady-state streamlines. The transient drawdown and water levels are calculated using

the Theis equation. The Theis equation describes unsteady, radial flow to a well
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completed in a confined aquifer. The basic assumptions for the model are the same
ones which apply to the Theis equation. These include:

® The aquifer is homogeneous, isotropic, confined, of uniform thickness, and of
infinite areal extent.

= Before pumping, the piezometric 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 laminar.
® The well diameter is infinitesimal so that storage in the well can be neglected.
= Waler removed from storage is discharged instantaneously 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-stale systems.

The DREAM model, although simplistic and designed for confined aquifers, provides a
good estimation of the Fluvial Aguifer's response to various pumping scenarios.
Although the aquifer is assumed to be of uniferm thickness, this condilion is not true in
an unconfined aquifer during pumping due to dewatering of the aquifer. Jacob (1544)
proposed that a corrected drawdown value could be calculated and then be used in the
Theis equation. However, DREAM does not correct the drawdowns using the Jacob
method. Therefore the drawdowns calculated and subsequent water levels calculated by

DREAM must be considered as approximate.

7.3 DREAM Model Calibration
The DREAM model was applied to the Dunn Field area using a rectangular grid 3,000
feet east-west by 4,000 feet north-south. The pump test well was placed in the center of

the grid at the origin. The location of each of the proposed extraction wells 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 established, the model was calibrated using aquifer parameters from

the pumping test conducted in September, 1992, The aquifer parameters used were:

Storage coefficient: 0.19
Transmissivity: 1954 ft/day
Natural gradient: ~ R.O15
Flow direction: weast
Aquifer thickness: 20 feet
Porosity: 0.20

The natural gradient and the flow direction were based on stauc water level
measurements collected from the wells in the Dunn Field area in September, 1992, An
approximation to the static water 1able is shown in Figure 7.1. Due to the simplicity of
the medel, the gradient was assumed to be constant across the site. An average 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 superimposed on the simplified contours used in the DREAM model based on
an average gradient. Although the simplified contours do not maich the actual site
conditions, the figure shows that they are close and that the simplified contours should
provide a good estimation of the Fluvial Aquifer. Furthermore, using the same
contours as the starting point for each scenario aids in comparing the cffect of different

SCEnanos.

7.4 Simulations of Candidate Pumping Scenarios

Numerous trials were performed using the DREAM model to develop an understanding
how pumping would alfect the contaminated area identified during the RI/FS. The
pump test conducted in 1992 (see Section 3.5) revealed that a single wetl in the Fluvial
Aquifer has a specific capacity of 5.8 gpm per foot. For a pumping well in a 20 foot

thick aquifer, the maximum operational drawdown should be aboul 67 percent of the
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aquifer thickness {or about 13 feet). Based upon the specific capacity, a discharge of 75
gpm 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 trials
were performed using multiple wells 10 understand how these wells modified the flow

patterns beneath Dunn Field. These trials can be grouped into three categories:

1. Extraction wells within Dunn Field
2. Extraction wells in Dunn Field and off-site downgradient
3. Extraction and Reinjection 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 following 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 locations. Pumping for longer periods, on the order of one to five years,
approximates conlinzous pumping scenarios. In all the scenarios that follow, the
duration of pumping was fixed at § years. Simulations of longer pumping periods are

not productive, since changes in streamflow Jines are insignificant beyond this time.

7.4.1 Extraction Wells On-Site (Scenatig 1)

Scenario | consists of 8 extraction wells all located along the northwest and west
boundaries of Dunn Field. The proposed locations of these extraction wells are shown
in Figure 7.3 along with the sireamlines 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 ppm, 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 o the gradient.
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Pumping rates were reduced to the north 1o aveid completely dewatering the aquifer.
The contaminated ground water beneath Dunn Field identified during the RI/FS field
investigations (see Section 3.5) is completely captured by these wells. This area is
estimated to cover some 23 acres. The approximate zone of capture for this scenario s
28 acres of Dunn Field west of the East Boundary, plus another 12 acres off-site (to the

north and west of Government propery).

7.4.2 Extraction Wells On/Off-Site (Scenaro 2)

Scenario-2 consists of eight extraction wells, six located on-site and along the northern
and western boundaries of Dunn Field and two off-site approximately 350 feel west near
Rozelle Street (see Figure 7.4). Well spacing along the western boundary of Dunn
Field is approximately the same as Scenario 1. 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 wells is only 400 feet up gradient from the off-site wells,
they intercept walter that would otherwise be ¢aptured 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 noriheast
r well is pumped at 35 gpm. ' Like the simulation shown for scenario 1, the duration of
pumping is 5 years. [n this scenario, the wells along the west boundary are intended 10
prevent any more contamination from 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 another 7 acres off-site. The off-site influence in this scenario is less

than Scenanio 1 because less control is exerted north of CQunn Field. Because 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-site wells. As shown in Figure 7.4, the impact of the off-site

wells is only a slight improvement ever scenario 1.

7.4.3  Extraction and Reinjection Wells (Scepario 3)

Scenario 3 consists of six extraction wells and four reinjection wells. The six extraction
wells are located within Dunn Field along the northern and western boundaries.
Spacing of these wells is slightly greater than in scenarios ! and 2. The four reinjecuon
wells are located toward the east boundary of Dunn Field approximately 800 feet
upgradient of the extraction wells. The reinjection wells could be located elsewhere,
but placing them outside of the capture zone of the extraction wells eliminates
opportunities to re-treat the ground water if a treatment system failure inadvertently
introduced contaminants back into the aquifer. Locating them inside the capture zone

allows effective control should a system failure occur.

The total pumping rate for the extraction wells is 360 gpm, divided equally between the
six wells. At reinjection, this flow is distrbuted equally to the four wells. The
proposed locations for these wells are shown in Figure 7.5, along with the streamlines
of flow. In this scenaria, the approximate zone of capture is 14 acres of Dunn Field
west of the East Boundary, plus another 0.5 acres off-site. As before, the duration of

pumping is § years.

Pumping at higher rates increased the mounding effects around the reinjection wells,
and increased the capture of clean ground water north and south of the contaminated

zone.

7.5 Comparison of Ground Water Control Scenarios
The three scenarios just described provide an vseful contrast in sirategies {o control

contaminated pround water beneath Dunn Field. The use of wells withia Dunn Field
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{Scenario I) appears to be a feasible and realistic approach to 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
some risk of pulling contaminants bericath 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 further 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-site extraction wells can be

detlermined.

The reinjection of treated ground water (Scenario 3) offers accelerated capture of
contaminants beneath Dunn Field, at the expense of capturing more off site
contaminants. With reinjection upgradient, contaminants in the Fluvial Aquifer beneath
Dunn Field are pushed into the extraction wells, thereby cleaning vup that poriion of the

aguifer more quickly.

7.6 Impacts of Pumping Scenarios

7.6.1 Impagts on Nearby Domestic or Production Wells

According 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-ownad water supply wells are 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 part of the IRM, there would be no

noticeable effect on the Memphis Sand Aquifer.
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7.6.2  Lmpacts on Nearby Surface Water
The nearest surface water feature to Dunn Field is Cane Creek located 1,600 feet 1o the

north of Dunn Field. The creek lies at an elevation above 240 feet mean sea level
{MSL). The water level in the Fluvial Aquifer in Dunn Field is below this elevation
(1990 Law), and the creek appears to be recharging the agquifer in the Dunn Field
vicinity. The creek drops to 230 feet MSL some 4,000 feet west to Dunn Field, but the
Fluvial aquifer at MW-31 (about 400 feet west of Dunn Field)l 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 Nonconnah Creek (at an elevation around 205
ft MSL). Pumping in the Fluvial aquifer beneath Dunn Field would not affect the rate
at which the creck recharges the aquifer (hydraulic gradients beneath the creek would be
unchanged by pumping) and the reduction in the aquifer water levels would not change
any discharge from the aguifer into the creek (it is not occurring in the Dunn Field

vicinily).

7.6.3 Reipiection of Treated Water

Reinjection of treated waler back into the Fluvial aquifer 800 feet upgradient of the
extraction wells will create an artificial mound of ground water that will extend out
approximately 500 feet in all directions from the reinjection wells (using the specific
capacity and radius of influence derived from the pump test). Since the Fluvial aqufer
is some 60 feet below the ground surface 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 DEVELOMASSEMEBLE TECHNOLOGIES INTO ALTERNATIVES
The technologies which could be used to control ground water migration at Dunn Field
were reviewed dunng the screening analysis described in Section 6.0. Those

extraction, treatment, and disposal technologies which were retained are listed below.

A Extraction
1. Pumping Wells - On Site Only
2. Pumping Wells - On and Off Site

B. Treatment
1. Air Stripping for VOCs - Carbon Air Scrubber option
2 UV/Oxidation for VOCs
3. Precipitation for metals removal
4 Ion exchange for metals removal

Disposal

1. Sanitary Sewer to POTW

2. Surface Water Discharge

3 Reinjection

Alternatives for controlling migration of ground water from Dunn Field can be
formulated by selecting cne technology and process option for each function

{(extraction, treatment, and disposal). The alternatives considered for the comparative

analysis are presented in Table 8.1.

8.1 Alternative 1

This is the No Action Altemative. Selection of the no action Alternative at Dunn Field
will be considered as a baseline comparison for the other six alternatives, With no
action, the constituents of concern (VQCs and possibly melals) will conlinue to migrate
downward into the Fluvial Aquifer from suspected but currently unidentified sources in
Dunn Field. The Fluvial Aquifer will continue to receive these contaminants, and will
transport them downgradient to the west. The concentration of these contaminants wili

diminish at greater distances from Dunn Field as mixing, adsorption and absorption

SLOEE 23/EECKR-ER/ERDRF1/June 31_ 1993




38 89

Table 8.1
Summary of Remedial Alternatives
Interim Remedial Menasure for Ground Water
DDRC Dunn Field

Alternative Fxtraction Treatment Disposal
1 No Action none none
2 Deep wells air stripping! municipal
on-site metals option SEWEr
3 Deep wells air stripping! municipal
on- and off-site metals option SEWET
4 Deep wells UV/oxidation municipal
on-site metals option sewer
b Deep wells air stripping! surface drainage
on-site meials cption
6 Deep wells UV/oxidation surface drainage
on-site metzls option
7 Decp wells air stripping! reinjection
on-sife metals option up-gradient
an-site

Scurce: ES, 1993,

1Note - Carbon adsorption option can be added to control air emissions of VOCs if
required

AL AT DT TR IR A 1ARAY " e |
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occur. VOCs will be funther dimi'nished by chemical breakdown and naturally
occurring biodegradation. The rate at which these process would occur in the Fluvial
Aquifer Is not known and cannot be predicted without further study, Furthermore, the
distance and area uff-s_ite that would ultimately be affected by the constituents of

concern cannot be predicted until further studies are performed.

8.2 Alternative 1

The ground water extraction system for Alternative 2 consists of eight wells located on
Government property in Dunn Field. The approximate configuration of these eight
wells is shewn on Figure 7.3, The well locations were selecled to extract ground water
from the areas of the plumes shown on pages 3-14 and 3-15 to be most heavily
contaminaied. The average depth of the wells is estimated to be 80 feet each. Each
wetl would be equipped with an individual 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 creale a capture zone of approximately 40 acres,

including 12 acres outside the boundanies of Dunn Field.

Discharge from the eight wells would be directed to the 70,000 gallon holding tank
constructed for the pumping test (1992 ES). The purpose of this taﬁk would be
twofold. First, it would provide flow equalization. Minimizing fluctuation in flow
would improve performance and reduce Lhe size of the treatment system. Second, the
tank would provide sufficient detention time to allow any sediments o seitle which

might otherwise reduce the efficiency of the treaiment system.

The extracted ground water would be pumped from the equalization tank to an air
stnpping tower for removal of volatile organic compounds (VOCs). Removal of
metals, if future sampling confirms this is negessary, would be performed after VOC
treatment. Based on a flow rate of 520 gpm and the expected YOC 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
Extracted Ground Water for
Contaminants of Concern

g1

Concentration MCL or Percent Removal
Highest Expected MCLG
Constituent (ppby) (ppbt) {ppb)  Required Expected
Volatile Qrgani
1,1 dichloroethene 160 50 7 B6 99
1,2 dichloroethene (total) 520 200 70 65 099
1,1,2,2 tetrachloroethane 1,900 200 nfa n/a 50
tetrachloroethene 240 100 5 a5 99
trichloroethene 5,100 350 5 98.6 0%
carbon tetrachloride 77 8 5 38 G5
Metals!
arsenic 210 30 50 0
barium 3,7402 800 2,000 0
chromium 1,240% 80 50 38 40
lead 1,000 150 15 90 90
nickel 6022 80 100 0

Source: ES, 1993,

INote: Metals concentrations, both highest and expecied, are based upon 1589/1990 sampling
during RI/FS (1950 Law). The 1992 sampling at the pump test well in this vicinity exhibited
concentraticns below MCLs/MCLGs (See Table 4.1 this report}. Another round of sampling is

required to confirma the presence of metal constituents above cleanup goals.

2Nate: Quality control spikes for sample batch were not within control limits during first
Phase. The second round of sampling detected lower maximums, but still above

MCL/MCLGs.

nfa Not Applicable
NR Not Required

SL016. 23 TARBL-ER/ERDRFI/ June 24, 1993
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Contaminant Levels (MCL) and the Maximum Contaminant Level Goals (MCLG).
Table 8.2 shows both the highest VOC concentration in any monitoring well during the
RI/FS (1990 Law) as well as the expected concentrations 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 Tzble 8.2 are based upon a system removing

99 percent of trichloroethene.

Ground water would enter the air stripping unit at the top and flow by pgravity
downward while air is being blown into the bottom using a blower. The water would
cascade over packing media which improves the transfer of YOCs to the air. An air
stripping tower meeting the performance criteria in Table 8.2 couid be readily procured
for this application. The air stripper would be equipped with a control pane! which
would stop ground water pumping if the air stripper blower malfunctioned. Penodic
cleaning of the packing media would be required o maintain the efficiency of the

system.

Based upon the concenirations in Table 8.2, the extraction wells will produce
approximately 2,910 pounds per year of VOCs (Table 8.3). The air stnpping unit will
transfer approximately 2,820 pounds/year (1,280 kg/yr) 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 trichloroethene swith an annual load of 1,120
poundsfyear (510 kgfyr). An air stripper equipped with a 1,000 scfm (standard cubic
feet per minute) blower would emit trichloroethene at an average concentration of 34
micrograms per cubic meter (ug/m?), The greatest single constituent in the water

effluent would be 1,1,2,2 tetrachloroethane at a load of 64 Ibs/yr (29 kgl/yr), or an

SLME 2V/EECE-ER/FRORFina 14, 1891 R.5
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Table 8.3
Summary of VOC Loadings to Air and Water
Alternative 2

Cengentration Total Airborne Water

Influent Load Load Load

VYOC Constituent (ppb) (Ibs/yr) (los/yr) (lbs/yn)
1,1 dichloroethene S0 160 158 2
1,2 dichloroethene (total) 200 640 634 6
1,1,2,2 tetrachloroethane 200 640 576 64
tetrachloroethene 100 320 317 3
trichlorcethene 350 1,120 1,106 1t
carbon tetrachloride 8 26 25 1
Rounded Totals 2,510 2 820 90

Source: ES, 1993,
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average concentration of 20 ug/L. There is currently no MCL for 1,1,2,2

tetrachloroethane.

Based on the Memphis-Shelby County Health Department 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 determuned necessary
or desirable, the air stipper could be equipped with carbon adsorption units capable of
removing greater than 99 percent of the YOCs from the air before exhausting 1t into the
almosphere. Regeneration of the spent carbon could be arranged through a vendor or it

could be disposed of in a hazardous waste landfill.

If metals removal is required, the RI/FS data indicates that chromium and lead will be
the constituents reguiring treatment. As discussed in Section 6.0, precipitation or ion
exchange are lechnologies that appear feasible for achieving the cleanup goals. Since
the extracted ground 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
treatability study would be required to setect and demonstrate which resin or resins
would remove both lead and chromium to the required levels. If a single resin could
not treat both chromium and lead, then two different resins would be operated in series.
This process would exchange sodium or 2 similar ion for lead and chromium. Periodic
regeneration of the resin would create wastewater that would have to be filtered to
remove lead and chromium, thereby producing 2 sludge. This sludge would have (o be

landfilled off site at a permitted facility.

Treated water would be conveyed to the sanitary sewer manhole located west of Dunn
Field on Kyle Street. The sewer line at this location is 8-inch diameter ductile iron

pipe. Due to the continucus addition of 320 gpm from the treated ground water, the

sewer line would nced to be upgraded to a 12-inch ductile iron or vitreous clay pipe.
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Pipe upgrades would have to continue downstream until a pipe capable of carrying

current sewage plus the treated waier was reached.

Sanitary sewage at Kyle Streel is conveyed to the City of Memphis - South Waslewater
Treatment Facility. This plant is designed for 80 million gallons per day (MGD), is
currently operating at 65 MGD, and can easily accommodate the additional 0.75 MGD
of treated ground water. The low concentration of VOCs and heavy metals in the
treated ground waler would not adversely effect the current operation of this facility.
A sewer use charge would be assessed by the City of Memphis based on the quantity
discharged to the POTW.,

8.3 Alternative 3

The pumping and treatment system for Alternative 3 is identical to Allernative 2 exceplt
for the placement of extraction wells. Like Alternative 2, this alternative has eight
extraction wells, but two of them are located west of Dunn Field downgradient from
the property boundary. Alternative 3 provides greater capture of contaminated ground
water off-site from Dunn Field. The extracied water would be pumped te Dunn Field
for treatment by air stripping and conveyed lo the POTW as described in Section B.2.
If metals treatment is required, the same approach as outlined for Alternative 2 would

be .crnpl oyed.

The approximate configuration of lhf: gight wells is shown on Figure 7.4. The
locations were selected to create a line of extraction wells which would intercept the
contaminant plume as it migrated off Government property as well as collect
contaminated ground water further down gradient. Based on the models discussed in
Section 7.4.2, eight wells pumping at 395 gpm would create a capture zone of
approximately 32 acres, encompassing ground water beneath Dunn Field and to the

north and west of Dunn Field.

SLO1G. 2SS ECA-ER/FADRF une 74, 1943
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Extraction wells operating off Government property would require easements, rights-
of-way, or property acquisition from landholders. The securily and integrity of these
wells would have to be be maintained. Additional piping would be needed to convey

the off-site groundwater back to Government property for treatment.

8.4 Allernative 4

Aliermative 4 would employ UV/oxidation to treat the ground water. The same ground
water extraction and disposal configuration described for Alternative 2 in Section 8.2
would be used with Altermative 4. Ground water extracted on Government property
would be wreated using UV/oxidation prior to disposal to the POTW. If metals
treatment is required, the same approach as outlined for Alternative 2 would be

employed.

Extracted ground waler would be conveyed to an ULTROX UV/oxidation treatment
system or an approved equal. This process would use ultraviolet light, ozene and
hydrogen peroxide to breakdown the VOCs into carbon dioxide, water and harmless
inorganic chlorides. Parallel systems could be designed to remove greater than 96
percent of the VOCs from the ground water flowing through the process at a combined
rate of 520 gpm. Components of the system would include a hydrogen peroxide feed
tank and pump; air compressor and dryer; ozone generator, UV/oxidation reactor; and

catalytic ozone decomposer. No contaminants would be released into the atmosphere.

For operation over a long period of time, the treatment process should be placed on a
concrele pad. As a minimum, an enclosure would be constructed to house electrical
equipment from the elements. The treatment process would be equipped with a control
panel which would stop ground water pumping to the unit if the UV/oxidation system

experienced a malfunction.
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8.5 Alternative §

Alternative 5 would extract ground water from Government property and treat it using
air stripping as described in Section ‘8.2 for Alternative 2. If metals treatment is
required, the same approach as outlined for Altemative 2 would be employed. 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 west boundary of Dunn
Field. 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

Jfeer. This channel traverses a non-residential area belween Dunn Field and Cane

Creek. The channel is about 1.5 feet wide and 1 foot deep at the Dunn Field property
line and has a capacity al that point of 20 cubic feet per second (cls), which is
sufficient to carry the continuous 520 gpm {i.16 cfs) being discharged from the
treatment system. This flow would o-ccupy the bottom of the channel and stay well

within its banks.

A ridge exists between the anticipated location of the treaiment system and the drainage
ditch in the northeast comer of Dunn Field. To overcome this gradient, a force main
would be constructed to the outfall using 10-inch 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

Alternative 6 would extract ground waler from Government property and treat it using
UV/oxidation. The extraction scheme would be the same 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.

1 ALE AR TN IR SR L, e Y o_1n




38 98

This alternative combines a more expensive treatment process, UV/oxidation, with a

potentially less expensive water disposal strategy, discharpe to surface drainage.

8.7 Alternative 7

Alternative 7 would extract ground water from six wells on Government properiy
pumping at a rate of 360 gpm. The extracted water would be treated using air stripping
as described in Section 8.2 for Alternative 2. If metals treatment is required, the same
approach as outlined for Alternative 2 would be employed. The treated water from
Alternative 7 would be reinjected directly into the Fluvial Aquifer up gradient from the

extraction wells on Dunn Field.

Reinjection through four wells installed on the eastern side of Dunn Field would
provide a controlled means of disposing of the treaied ground water. The location of
proposed reinjection wells is shown on Figure 7.5. The impact on ground water flow

has been modeled and discussed in Section 7.4.3.

Pumps and piping would have to be installed to transmit the waier from the treatment
site to the east side of Dunn Field. Biological activity in the injection wells can foul

screens and require periodic routine cleaning to maintain the desired recharge rates.

Chemically altered water is not normally allowed to be reinjected into the ground by
the Memphis County Groundwater Quality Control Board of Shelby County. Under
this alternative, the treated water would meet regulatory requirements for the
constituents of concern in drinking water. Since it would be injected upgmdieﬁt from

the area of extraction, the treated water could be recaptured and treated apain if

undesirable constituents were introduced into the aquifer.
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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 jurisdiction of the federal
Superfund (CERCL.A) program. The U.S. EPA determined in the final rule [198S
NCP section 300.68 (a} (3)] that "Federal, State, and local permits are not required for
Fund-financed action or remedial actions taken pursuant to Federal action under section
106 of CERCLA". The 1986 amendments to CERCLA implementad this section with
a statutory provision, section 121 (e) (1), that provides that no Federal, State, or local
permit shall be required for the portion of any removal, or remedial action conducted
entirely on-site, where such remedial action is selected and carried out in compliance
with Section 121. The reason for the permit exemption is to preserve flexibility and
avoid lengthy, time-consuming procedures when developing and implementing remedial
alternatives.  Remedies selected must be protective of human health and the
environment, and must meet substantive requirements under any Federal environmental
law or mere stringent State law that are identified as applicable or relevant and
appropriate (1988 U.S. EPA). A copy of EPA's OSWER Directive 9355.7-03,
Permits and Permit Equivalency Processes for CERCLA On-sile Response Actions, is

provided in Appendix G of this report.

The 1990 NCP [section 300.400 (e) (1)] clanfies this condition for "on-site” actions,
defining "on-site” as "the areal extent of contamination and all suitable areas in very
close proximity to the contamination necessary for implementation of the response
action”. The preamble to the NCP (at 55 FR 8689, March 8, 1990) explains that
"areal” refers both to the surface areas and the air above the site. EPA policy further -
defines “on-site” to include the soil and the ground water plume that are to be

remediated,
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While permits may not be required for CERCLA on-site response actions, some
permitting authorities (Memphis-Shelby County Health Department Pollution Control
and the Memphis-Shelby County Groundwater Quality Control Board) require lead
agency participation in a process that is "equivalent” to a permitting pn::cess in spite of
the EPA OSWER Directive found in Appendix G. In accordance with the QSWER
Directive, DDRC should actively consult on a regular and frequent basis with the
permitting authority to help hasten ARAR identification. To facilitate this
arrangement, copies of submittals provided by the desipn contractor and the remedial
action contractor would be submitted in a timely manner to the permitting authority
whose ARARs are the subject of the submittals, However, any such agreement should
be based on the understanding that a procedural “permit* or permit equivalency
approval is not required, but that the lead agency (DDRC) is participating in the
process in order to facilitate coordination and consultation with the permirting
authority. Under a permit "equivalency” process the applicant would pursue a permit
and the lead agency would waive most fees and public hearing requirements. This
“equivalent” permitting process is conducted to satisfy the authority’s concemn that there
will be compliance with ARARs. The permitting authorities argue thal participation in
a permit-like process is necessary to identify the substantive provisions of permitting
regulations (1992 1.8, EPA).

Several "equivalent® or substantive actions are required (o comply with the Memphis-
Shelby County Health Department Pollution Control and the Memphis-Shelby County
Groundwater Quality Control Board for direct on-site discharges and other on-site
actions, Off-site discharges from Dunn Field directly to receiving walers, or indirectly
to POTWs must comply with applicable and local substantive requirements and are not
exempt from formal administrative permitting requirements. Under the Clean Water

Act, operation of the preferred alternative would be considered to be a “direct”
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discharge. By EPA definition, direct discharge of wastewater is consideded to be on-
site if the receiving water body is in the area of contamination or is in very close
proximity to the site and 18 necessary for implementation of the response action (even if
the water body flows off-site). The preferred alternative meets the criteria of on-site
discharge, as the plant discharge will occur in the immediate proximity of the waste site
(Dunn Field) and willbe directed to an existing drainage channel on-site. Thus,
compliance with administrative ARARS is not required (August 1988 US EPA; Aupust
1989 US EPA; and OSWER Directive 9234.1.02). Table 9.1 presents the actual
permit requirements and the proposed "equivalent” or substantive requirements for the
technologies which could be used to control ground water contamination beneath Dunn
Field. Appendix D presents the permit application forms required for ground water
treatment systems in Shelby County, Tennessee. The proposed "equivalency” permit

submittal process and fees are described below for each alternative ground water

system.
Ground Water Extraction Wells - A ground water treatment system could reguire the

construction of six to eight extraction wells. A proposed “equivalency™ well permit
must be filed with the Memphis-Shelby County Health Department to meet
administrative requirements. The proposed "equivalency" well permit is site specific
and is valid for ninety days. An extension of three months can be requested before the
proposed "equivalency™ permit expires. The "equivalency™ well permit fee is waived,
(If an actual 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).

SLOV4.2HSECH-ER/ERDRFVDRAFT August 13, 1993 9-3
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Air Stripping and UV/Oxidatipn Treatment System An air skripping treatment system
and ar UVfOiidatiuil__ treatment system require the same substantive actions. The
extracted ground water \v;rdﬁld be pumped through an air stripping unit (Alternatives 2,
3, 5 and 7). This process releases volatile organic compounds into the atmosphere and
must meet all emission requirements. The Memphis-Shelby County Pollution Control
Health Department requires an "equivalency™ construction permit for the installation of
a UV/Oxidation or air stripper treatment unit. The proposed “equivalency”
construction permit involves submission of design specifications, identification of
particulates emitted and an emission estimation for the treatment system. Based on air
stripper and UTV/Oxidation technology, there are no emission standards for VOCs and
therefore each system is handled on an individual basis, If air emissions exceed 235 tons
'per year or more of particulate matter, the "best available control technology (BACT)"
shall be utilized at the tme of the propesed "equivalency™ permit application. The
“emission rate and BACT requirements in Memphis-Shelby County for VOC sources are
handled on a case by case basis. There are no minimum BACT requirements for VOC

emissions, since Memphis-Shetby County is a nonattainment area for ozone.

'Memphis Sheiby County is a non-attainment area for ozone, which is regulated under
the CAA in accordance with the Mational Ambient Air Quality Standards (NAAQS).
Non-attainment area permits are issued under state or local jurisdiction. A CERCLA
site would not be considered a major source unless its emissions equalled or excecded
100 tons or more per year of the pellutant for which the area is designated non-
‘attainment.  Sources emitting a non-attainment pollutant must meet the lowest

achievahle emission rate.

The Memphis-Shelby County Pollution Department determines the type of VOC
monitoring that is required for the treatment system. The Department has no fixed
requirements for monitoring, and determines the frequency and monitonng parameters
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38 104

on 2 case by case basis. The "equivalency™ permit fee is waived (the actual permit fee
for a construction permit is $200.00). The time requirement for approval of the
proposed “equivalency” construction permit is appreximaely 90 days or less. A
proposed “equivalency operating permit would be filed, once the proposed
“equivalency” construction permit has been approved. The “equivalency™ operating
permit fee is waived (the actual permit fee is $50.00 per year), if the system emits less
than twenty-five tons per year.

Based upon this information, the water treatment system will not require carbon
adsorption units to purify air emissions, since the expected emission rate of 1.4 tons of

VOCs per year falls well below the threshold for a major pollutant source.

Water Discharged to POTW. A discharge to a POTW is considered an off-site
actvity. Therefore, CERCLA responses are required to comply with substantive and

procedural requirements of the national pretreatment program and all local pretreatment

regulations before discharging wastewater to a POTW.

Treated water from Dunn Field would be conveyed to the sanitary sewer manhele
located west of Dunn Field on Kyle Street. The sewer system at Kyle Street is directly
conveyed to the City of Memphis South Treatment facility (also known as T.E. Maxon
Facility). Discharging into the City of Memphis sewer system requires (Alternatives 2,
3 and 4) a written agreement with the city. The written agreement consists of
identification of the constituents in the treated water and the amount of discharge to the
city. Tn addition, there is a fee of $0.5868 cents per 1,000 gallons of trealed water if
the biological oxygen demand (BOD) is below 255 PPM and suspended solids are
below 330 ppm. Additional charges could be rendered if BOD and suspended solids

increase above these levels.
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Water Dischagged 1o Surface Water.

Treated water would be released into on-site surface water at a discharge point in the
n;mhem 'pa.rt- of Dunn Field (Alternatives 5 and 6). Section 121(e) of CERCLA
exempts any response action eonducted on-site from having to obtain a Federal, State,
or local permit. Under the Clean Water Act, discharge to surface drainage would be
considered to a direct discharge. By EPA definition, direct discharge of wastewaler is
considered to be 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 body flows off-site) (August, 1988 USEPA; August, 1589
USEPA; and OSWER Directive 9234_1-02).

DDRC would file a proposed "equivalent” NPDES permit application to describe this
discharge location, the continuous discharge rate and the constituent levels for the on-
site treatment system in order to solicit substantive ARARS. However, the
administrative requirement for either a permit or permit-equivalent would not be
applicable because this will be an on-site discharge in accordance with OSWER
Directive $355.7-03.

h tantiv icgments
The NPDES permit program established other substantive requirements for the direct
discharge of poliutants to surface waters that may be applicable or relevant and
appropriate {0 ¢ircumstances at Dunn Field. These NPDES permit requirements are

contained in 40 CFR Parts 122-125 and include:

Monitoring - As required in 40 CFR 122.44 (i), continved compliance with
applicable NPDES discharge 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 regulated and the volume of

effluent discharged from each point source. Other requirements include designation of
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moniloring points, monitoring frequency, sample types, and analytical methods. In
addition to monitoring for regulated pollutant parameters, monitoring may be required
for other pollutants of concemn. These additional monitoring requirements are

developed on a case-by-case basis,

Best Management Practices - In addition to standard discharge limits, best
management practices (BMP) provisions can be required on a case-by-case basis (40

CFR 125.103(b)). These requirements can be incorporated into the NPDES permit

and/or the CERCLA site decision documents.

Ground Water Reinjection Treatment System Memphis-Shelby County Groundwater

Quality Control Board prohibits reinjected ground water. Section 13 of the Rules and
-Repulatons promulgated 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 injection of ground waters or chemically or thermally altered
waler inio the underground formations. Mo well constructed shall be used for
recharge, injection, or disposal purposes, no further consideration is given to this
method.® A copy of Section 13 of the Rules and Regulations have been included in
Appendix D. A waiver for a reinjection system would be required from the Memphis-
Shelby County Water Quality Control Board. This waiver would have lo be accepted
by EPA and the State of Tennessee. Frequent chemical testing of the reinjected water

would be required to assure protection of the ground water supplies.
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10.0 DETAILED ANALYSIS OF ALTERNATIVES
The aliernatives developed and screened in Section 8.0 are subjected to a detailed
analysis in this section. Nine criteria are usgd in this Ianalysis, as mandated by the
National Oil and Hazardous Substances Pollution Contingency Plan {NCP) (40 CFR
300.43C(e){9)). These criteria are as follows:

= Overzll protection of human health and the environment;

= Compliance with applicable or relaevant and appropriate requirements (ARARs);

= Long-term effectiveness and permanence;

® Reduction of toxicity, mobility, or volume through treatment;

» Short-term effecliveness;

= Implementability;

= Cost;

= State Acceptance; and

® Community Acceptance.

The considerations incorporated into these criteria are summarized 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 Studies under CERCLA (1988
EPA/540/G-89/004, OSWER). There is some overlap among these criteria, resulting
in repetitiveness, but this overlap assures that all important aspecis of each altemative

have been considered.

10.1 Overall Protection of Human Health and the Environment

The No Action Altemnative (Alternative 1) would provide no protection to human health
and the environment other than that provided by natural attenuation, dilution, sorption,
and limited biodegradation. The other. allernatives (Altematives 2-7) provide effective
centrol of contaminated ground water bengath the northern portion of Dunn Field and
beneath off-site land immediately north and west (down gradient). These alternatives

are to minimize horizontal ground water migration in the Fluvial Aquifer, and intercept
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TABLE 14.1

Description of Alternative Screening Criteria

Screening Cril'.eria._

Description of Criteria

Overatl Protection
Human Health and
Environment

Compliance with ARARs

Short-term Effectiveness

Long-term Effectiveness
and Permanence

Reduction of Toxicity,
Mability, or Yolume
through Treatment

Implementability

Cosl

State Accepiance

Communily Acceptance

This criterion requires assessment of how each altemative, as 8 whole
achieves and meintains proteciion of human health and the environ-
ment.

This criterion requires a description of how each altemnstive, will
achieve ARARs. Included in this evalustion are chemical-specific,
aclion-gpecific, and location-specific ARARs as well as other criteria,
advisones, and puidelines w-beconsidered.

This critefion requires an evalvation of how human health and the
environmen! will be pratected during construction and implementation
of the remedial alternative up until the lime that response objectives
are met, This includes protection of cammunity and site workers and
their associated environmeant.

This criterion requires an evaluation of how human health and the
environment will be protecied after response objectives have been
mel. This requires 8 comparison of the magnitude of residual risk and
the adequacy and relishbility of controls. Permanence 15 measured as
the degree to which treatment is jrreversible.

This criterion evaluzles the anticipated performance of the specific
process oplions that makeup each of the alternatives screened.
Included in this evaluation is an estimation of the amounts of
hazardous materials destroyed or treated and the types and quantities
of residuals remaining after treatment,

This crilerion  requires an  evalustion of the techmical and
administealive  feasibility of coostructing end  operating  each
eliemative, including the availability of required goods and sepvices
(technologies, offsite TSD facilities, technical specialists), Also
included here is an evaluation of the reliability of stlected
lcchnol_ogics. the ease of undertaking additional remedisl measures if
necessary, and the abilily to obtain necessary permits and approvals.

This criterion s used to compare the capital and O&M costs
agsociated with implementing each alternative. Preseot woarth costs
are summarized for cach option using & 10 yesr period and an 8
percent discounl rale sceneno.

This crilerion requires an assessment of the State Regulalory Agency
or support egency’s preference among screened alternatives.  This
critericn will be addressed in concluding fashion in the Proposed
Plaa,

This criterion requires an assessment of the community®s preferences
for and concems about selected alternatives. This criterion will he
addressed in concluding fashion in the Proposed Plan.

Source: ES, 1993,
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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/Oxidation (Alternatives 4 and 6) will destroy
chlorinated solvents in the water, therchy preventing these toxic materals from

harming the environment.

Air emissions from the alternatives employing air stripping (Alternatives 2, 3, S and 7)
will transfer VOCs from the ground water into the atmosphere. The emissions into the

almosphere will not exceed risk limits to human health.

10.2 Compliance with ARARs

The No Action Alternative (Alternative 1) would provide no compliance with ARARs.
The other alternatives (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 RI/FS in 1989 and 1990 are conclusively identified in the Fluvial aquifer, treatment
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 {Alternative 7) of trealed water back into the
Fluvial Aquifer does not comply with State and County regulations pmﬁibiting
reinjection to protect the public water supply. A variance o this ARAR would be

required from the State and County to allow reinjcction.

10.3 Long-Term Effectiveness and Permanence
The altenatives involving ground water pumping (Alternatives 2-7) provide a partial

solution ta achieving long-term effectiveness and permanence. These aliernatives are
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not permanent in that when the ground water extraction system is shut down, migration
of contaminants in the Fluvial Aquifer away from Dunn Field resumes. A source-
control action would be required to stop this migration before long-term effectiveness is

achioved.

10.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

The alternatives involving ground water pumping {(Altlematives 2-7) provide effective
control over the mobility of contaminants in ground water beneath the northemn portion
of Dunn Field and areas down gradient west of Dunn Field. The alternatives using
UV/Oxidation for treatment (Alternatives 4 and §) provide destruction of an estimated
1.4 tons per year of VOCs (see Table 8.3), thereby eliminating their toxicity and
mobility, reducing their volume in the ground water environment, and preventing their

dispersion into the atmosphere.

The alternatives employing air stripping (Alternatives 2,.3, 5 and 7) reduce the
toxicity, mobility, and volume of contaminants in the ground water, but create a larger
volume of air containing low levels of these contaminants that are below toxic risk

limnits,

10.5 Short-Term Effectiveness

With the altemmatives involving ground water pumping (Alternatives 2-7), effective
control of the ground water movement beneath Dunn Field and adjacent areas occurs
within weeks after system startup. The community will experience negligible changes
in protection during this period, since these alternatives do not contrel all contaminants

in the Fluvial Aquifer downgradient,

With the reinjection alternative (Alternative 7), intreducing treated water into the
aquifer upgradient of the contaminated zone serves (o accelerate the movement of

contaminated ground water toward the exiraction wells. While this action serves to
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hasten the cleanup beneath Dunn Field, it also reduces the influence of the extraction

wells down gradient from Dunn Field,

10.6 Implementability
The alternatives using ground water extraction (Alternatives 2-7) would employ wells,
piping, pumps, and many off-of-the-shelf other components that are widely available

from many vendors.

The alternatives employing air stripping (Alternatives 2, 3, S and 7) utilize off-of-the-
shelf systems that also can be procured from many vendors. The construction and
erection of these components can easily be achieved using skills available in the local
area. The UV/Oxidation treatment system (Alternatives 4 and 6) is a specialized
system that is available from only a small number of vendors. The erection of this
system would be performed using local skills and specialized supervision from the

vendor.

The alternatives using the POTW for water disposal (Alternatives 2, 3 and 4) will
require state and local approval for discharge of treated water. Disposal of treated
water into surface drainage (Alternatives 5 and 6) is an on-site discharge which must
meet substantive NPDES requirements only. Disposal of treated water by reinjection
(Altermative 7) will require a variance to the ground water protection regulations that

prohibit reinjection.

Environmental monitoring of both air and water discharges would be required for
alternatives using air stripping treatment (Alternatives 2, 3, 5 and 7). Monitoring of
water discharges from the UV/oxidation system {Altematives 4 and 6) would be

required, bu: air monitering would not be necessary.

Alternatives using POTW disposal (Alternatives 2, 3 and 4) will require the

enlargement of sanitary sewers off-site, since current sewers adjacent to Dunn Field are
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not large enough to carry the new flow. Discharge 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 estimated at 2,000 linear feet to reach
irunk sewers offering additional capacity. The POTW (the South Wastewater
Treatment Plant) has sufficient capacity to handle the additional flow generated by the

treatment system, and could accept the long-termn discharge of treated water,

Construction of extraction wells, treatment units, piping, and other utilities will be
restnicied to the perimeter of Dunn Field to avoid interference with any potential source
contro] actions at known burial trenches. Otherwise the locations of extraction wells
are not critical, and well locations could be shifted 20 to 30 feet in any direction should
obstacles be discovered during the design or construction process. Extraction wells will
be installed i;long the fence, and connected by underground piping running along the
fence. The ground water treatment system would be installed near the perimeter in an
area known 10 be free of burial trenches. All disché.rge piping, elecirical utilities, and
service roads also can be located away from known burial areas. Nevertheless,
contaminated soils may be encountered during construction of wells or pipe trenches,

requiring special disposal of these soils.

Construction of extraction wells off-site {Alternative 3) would require negotiations with
property owners to obtain easements for well locations, piping, and electrical service.
If agreements .cannot be reached with one owner, then negotiations would be needed

with another owner, thereby extending the period to implement this alternative,

The extraction system could be expanded at some future date as more information is
developed on pround water conditions away from Dunn Field. Additional extraction
wells could be installed either on or off Government property, increasing the total flow
of contaminated ground water. This flow could be treated in a new trealment unit

located near those wells or piped to the unit serving the initial wells. Modifications at
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the initial treatment unit would be required if more capacity was needed. Disposal of
treated water would increase to flow to the POTW or to surface drainage. If disposal
was by reinjection, new reinjection wells would be required to accommodate flows

from the new wells.

10.7 Cost

An evaluation of design, construction, and operation and maintenance costs has been
performed for each of the alternatives. The No Action Alternative (Altemative 1)
offers the least cost action, saving the construction and operational expenses associated
with this action. The No Action Alternative carries a potential future cost for replacing
community water supplies and managing the increased risk of disease and suffering

associated with consumption of contaminated ground waler.

The cost of installing extraction wells {Alternatives 2-7) 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
increase the cost of the wells themselves as long as the number of wells remains
constant. The alternanve providing reinjection (Alternative 7) has higher costs since
more extraction wells spaced closer together are needed to insure that all constituents
upgradient are captured. This alternative also requires injection wells to handle all

treated flows.

The ground waier treatment requirements for VOCs can be accomplished using air
stripping ({Alternatives 2, 3, 5 and 7), which is cheaper than UV/Oxidation
(Alternatives 4 and 6). The cperation and maintenance cost for the air stripping
equipment is less than the UY/Oxidation system. Should metals treatment be required
(chromium and lead are the likely candidates), ion exchange appears to be the preferred

technology.
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The disposal of treated water to the POTW (Alternatives 2, 3 and 4) carries a sewer
discharge fee that makes up 30 to 50 percent of the annuat operation and maintenance
costs. The disposal of treated water to surface drainage {Alternatives 5 and 6) offers
the least cost, since there are no sewer use charges and other operation and maintenance
costs are low. The altemative providing reinjection (Alternative 7) has higher costs

since more labor will be needed periodically to clean the reinjection wells.

A summary of the capital and operation and maintenance costs are presented in Table
10.2. The net present value for each alternative is computed using a 10-year operating
period and an 8 percent discount rate. The cost per 1,000 gallons is derived from the
net present value, using the gallons pumped over the 10-year period as an estimate for
the total pumpage. Any of the extraction alternatives (2 through 7) will achieve capture
of contaminants initially in the ground water within a few years after startup, but
continued operation of the system would be needed until a permanent solution is found
to halt or intercept the contaminants migrating downward from the burial areas into the
Fluvial aquifer. The 10-year operating period provides time to investigate these burial
areas more thoroughly and develop a strategy for cleanup. Details for the cost

estimates are presented in Appendix F.

The capital cost and operation and maintenance cost of ion exchange to accomplish
metals removal has been estimated, but has not been included in the alternatives. The
derivation of these costs is presented in Appendix F, with a summary shown in Table
10.2. These costs can be added to any of the alternatives to determine the total costs

should metals treatment prove to be required.

10.8 State Acceptance
This section will be revised following State of Tennessee review and comment during
the public comment period allowed for this document and for the Environmental

Assessment document.  Discussions with personnel from the State of Tennessee,
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Table 10.2

Summary of Costs
Interim Remedial Measure for Ground Water

DDRC-Dunn Field

Capital Operation Met Present Cost Per
Costs  and Maintenance  Worth 000 gal
Alternative (1993 3 (1993 §) (1993 $) (1993 %)

1 No Action $0 30 $0 30

2  Extracton On-Site 599,478 270,187 2,233,756 30.817
Air Stripping
POTW

3  Extraction On/Off-Site 604,293 229,327 1,984,349 $0.956
Air Stripping
POTW

4 Extracton On-Site 825,248 303,487 2,649 696 $0.069
UV/Onidation

POTW

5 Extraction On-Site 471,078 131,000 1,250,002 $0.457
Air Stripping
Surface Water

& Extraction On-Site 659,398 163,500 1,626,386 $0.595
UWV/Oxidation
Surface Water

7  Extraction On-Site 498,213 149,200 1,388,294 $0.734
Alr Stnipping
Reinjection

Metals Treatment 1,089,260 102,500 1,645,411 $0.602

(Chromium &
Lead)

Source: ES, 1993,
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Department of Environment and Conservation, resulted in the following preliminary
findings: the State would accept alternatives which control migration of ground water
contaminants from beneath Dunn Field (Alternatives 2-6). The State would approve
the alternative which provides destruction of the toxic constituents (Alternative 4) using
treatment by UV/oxidation. The State would approve the discharge of treated water
into the local POTW (Altematives 2, 3 and 4), provided the POTW has accepted this
discharge. The State would approve the discharge of treated water into surface
drainage (Altemmatives 5 and 6), provided proper sampling procedures documented
dischargeable levels of contaminants after treatment and before discharge. The State
would oppose reinjection of treated water (Allernative 7) because that action could

adversely affect public-water supplies if a process malfunction oceurs.

10.9 Community Acceptance

This section will be revised following community review and comment during the
public ctomment period allowed for this document and for the Environmental
Assessment document.  Based on experience at similar sites and professional
judgement, the community would probably support alternatives which control migration
of ground water contaminants from beneath Dunn Field (Altematives 2-7). The
community would probably approve the alternatives which provide practically complete
destruction of the toxic conmsttuents' (Alternatives 4 and &) using treatment by
UV/Oxidation. The community would probably have reservations over the estimated
90 pounds per year of VOCs that would be discharged in waler from an air stripping
unit (Altermatives 2, 3, 5 and 7) even though all discharges meet substantive NPDES
requirements, The community would probably have reservations over the discharge of
treated water into the local POTW (Altematives 2,3 and 4), but these reservations can
be addressed through use of effective pre-treatment technologies before the water enters
the sewer system. The community would probably also have reservations over the

discharge of treated water into surface drainage (Alternatives 5 and 6), but these

ElMNIA MR/ C MO ET b me 10 IO 1N-1n
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concerns can be addressed by using effective process controls, showing how small the
flow is relative lo natural runoff, showing the flow will remzin entirely within the
channel banks, and showing the discharge will have insignificant effects upon high
water flows. The community will probably oppose reinjection of treated water
(Alternative 7) because that action could adversely affect community water supplies if a
process malfunction occurs and because that action is not permitted by current
regulations. Because reinjection does not appear to offer technical advantages over the
other options and because it creates community concerns, it does not warrant further

consideration. A summary of these considerations is presented in Table 10.3.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The pump test conducted in the northwest comer of Dunn Field in September,
1992 revealed that the Fluvial Aquifer is relatively isotrophic and has a mean

hydraulic conductivity of 6.91 x 10-2 feet/minute.

Ground water in the northwest corner of Dunn Field exhibited chlorinated solvents
(classified as Velatile Organic Compounds or VOCs) during the September 1992
pump test, as it had during ground water sampling for the RI/FS performed in
1989 and 1990. These VOCs are present in the Fluvial Aquifer above federal and

state action levels,

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 onc 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.

Permit requirements for an IRM system would include an NPDES permit for
discharge to surface water. Administrative requirements that would be mes
through an “equivalency" process include well drlling permits, air emission
permits, water trealment plant construction and operation permits, and water

discharge permits.

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

SLO16.23/5EC] | -ERERDRF I unc 26, 1993 11-]
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zones of highest VOC contamination and prevent migration off-site. This system

would also provide some capture of off-site contaminants,

Technologies are available to implement an IRM at Dunn Field. Extraction using
wells penetrating the Fluvial Aquifer is the most feasible control approach.
Proven technolcgies for ground water treatment at the surface include air
stripping, UV/oxidalion and carben adsorption. An IRM using these technologies
can be designed to provide environmental protection, operational flexibility and

cost-effectiveness.

Technologies are also available to remove metals from the extracted ground waler
if that is necessary. Precipitation and ion exchange are two processes that could

be added 1o the IRM ground water treatment system to reduce the levels of metals.

Recommendations

An Intenm Remedial Measure (IRM) should be implemented to control VOC
contamination in groundwater beneath the northwest corner of Dunn Field. Such
a system would contrel ground water contamination in the vicinity of past burial
trenches until more is known about the source and a permanent solution can be

developed and implemented.

Anather round of groundwater sampling is required 1o better 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.

The recommended action is extraction within Dunn Field and treatment using air

stripping, followed by discharge to surface drainage. This is Alternative 5

f AtTIRTE T o Fmormmmrr D 11 "
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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 human health or the
environment. This alternative is responsive o protecting human health and the
envirenment, complying with ARARs, and is effective in the short-term. This
alternative offers the fewest obstacles to implementation, is cost-effective, and

appears 1o offer the best acceptance to the surrounding community.

50015.23/SEC! 1-ER/ERDRF L une 246, 1953 11-3
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APPENDIX A

List of Agencies and Persans Consulted
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NOTES OF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314} 576-7330

Phone Call To: Jordan English
Tennessee Dept. of Superfund
Memphis, TN

Phone Number: (901) 543-6695 Date: 11-20-92 Time: 08:30 AM

Project: Defense Distribution Region Central
Memphis, Tennessee
Intenm Remedial Measure for Ground Water
5L016.22

Subject: . Permits for Superfund Sites
Discussion: |

Since DDRC is a superfund site, the initial permit process conceming time
requirements for applications and fze do not apply. Superfund site permits are waived,
but a letter and a completed permit application still must be submitted. If water is
discharged offsite, and material is disposed offsite, then a permit for the offsite location
1S Tequired.

The following contacts would be helpful for permit information:

Air Emission Permits: Contacts: John Yeganeh or Mac Parker
Memphis-Shelby County Health Department (901) 576-7741

Water Monitering/  Contacts: Greg Parker or Barry Moore
Drilling Permits
Memphis -Shelby County Health 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 TELEPHONE CONVERSATION

Phone Call From: Ban Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phone Call To: Robert Foster
Assistant Director of Water Supply
Nashville, TN

Phone Number: (615) 532-0155 Date: 11-20-92 Time: 10:00 AM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
S1.016.22

Subject: Federal MCL's
Driscussion:

Mr. Foster verified that the State of Tennessee Guidelines are equivalent to the Federal
MCLs for drinking water.
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P NOTES OF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel

, Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phone Call To: Greg Parker
Memphis-Shelby County Health Department
Memphis, TN

Phone Number: (901) 576-7741 Date: 11-25-92 Time; 11:30 AM

Project:  Defense Distribution Region Central
Memphis, Tennessee
Intenm Remedial Measure for Ground Water
SLO16.22

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 reinjection wells. ES is considering an )
alternative that might use reinjection into the same formation. Mr. Parker explained
that to date, variances to this rule have never been granted.
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7 NOTES OF TELEPHONE CONVERSATION

Phope Call From: Bari Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phone Call To: Al Chockhachi
Public Weorks
Memphis, TN

Phone Number: (901) 353-2392 Date: 11-30-92 Time: 09:15 AM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
$L016.22

Subject: Location of Sewer Lines
Discussion:

The location and diameter af the sewer lines located in the Dunn Field area arc as
follows:

Kyle Street, west side of DDRC, pipe has an 8 inch diameter line.
Hays Street has an & inch line which turns into a 10 inch line at Person Sireet.
A 36" diameter line i5 located south of the creek at Person and Regeon Street. A

manhole is located near that intersection. The pipe poes northeast, along the creek and
crosses the creek and ends up at Caklawn Street.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From: Ban Siegel
Engineering-Science, Inc,
St. Louis, MO 63017
{314) 576-7330

Phone Call To: Clure Winfrey
Administrator of Wastewater Coliection
Facilites, City of Memphis
Memphis, TN

Phope Number: (901) 528-2917 Date: 11-30-92 Time: 10:30 AM

Project: Defense Distribution Region Central
Memphis, Tennessee

Interim Remedial Measure for Ground Water
SLOE6.22

Subject:; Sewer Lines
Discussion:
Al Chockhachi, Pre-treatment Coordinator with Public Works, authorizes approval 1o -

hook up into the sewer system/line connected to the South Treatment Plant,
(501) 353-2392.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phone Call To: Jchn Yeganeh
Memphis-Shelby County Health Department
Memphis, TN

Phone Number: (901) §76-7741 Date: 12-09-92 Time: 10:30 AM

Project: Defense Distribution Region Central
Memphis, Tennessce
Interim Remedial Measure for Ground Water
S1.016.22

Subject: Operating and Constructicn Permits

Discussion:

Memphis-Shelby County has adopted the State of Tennessee Air Code 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 discharge is less than 25 tons per year. It takes 90 days or less for the permitting

The Construction permit costs $200.00. The Operating permit costs $50.00 a year if
process to be approved.




4 NOTES OF TELEPHONE CONVERSATION

Phone Call From:; Bari Siegel
Enginegring-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phone Call To: Al Chokhachi
Public Works
Memphis, TN

Phone Number: (501) 353-2392 Date: 12-15-92 Time: 1:45 PM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL0O16.22

Subject: South Treatment Plant
Discussion:

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.

Volumelric Charge for disposal into the sanitary sewer:
a) $0.5868* cents per 1,000 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.

¢} $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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NOTES OF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel
Engineening-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phene Call To:  John Yeganeh
Memphis-Shelby County Hezlth Department
Memphis, TN

Phone Number: (901) 576-7741 Date: 12-17-92 Time: (9:30 AM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
51.016.22

Su'bjeél: Air Emission Permits. .
Discussion:

The two treatment processes that are under consideration are the UV/Oxidation process

and the Air Stripper unit. Both processes must file for a eenstruction/operalion permit.

The state will decide if the UV/Oxidation 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 unit/stripper is handled on a case by case basis. Each

application is based on "Best Available Contro]l Technology (BACT)". |

The Air-quality 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 10
EPA Region IV (o obtain approval for designating carbon monoxide at attainment
levels for Memphis-Shelby County. These documents are currently under review by
the EPA. In November 1992, documents 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
currenlly at non-attainment levels until EPA approves the new application.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
{314) 576-7330

Phone Call To: John Yeganch
Memphis-Shelby County Health Department
Memphis, TN

Phone Number: (901) 576-7741 Date: 6-8-93 Time: 02:30 PM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Walter
SL16.22

Subject: Air Emission Permits for Taxic Air Pollutants
Discussion:

The regulation for Toxic Air Pollutants 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 Chioride

Benzene

Radignuclides

Inorpanic Arsenic

At this ime, 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
case by case basis. For a release of approximately 2 to 2.5 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 required for an Air Stripper or UV unit. For a
discharge of approximate]z 2 10 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: Bari Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phone Czll To:  John Leonard
Tennessee Division of Superfund
Memphis, TN

Phone Number: (901) 543-6695 Date: 06-14-33 Time: 09:30 AM

Project:  Defense Distribution Region Central
Memphis, Tennessee
Intenm Remedial Measure for Ground Water
SL0i6.22

Subject: Amendments To An Existing NPDES Permit

Discussion:

The existing DDRC NPDES permil would need to be amended if:

a} an additional discharge point is added;

b) the type of water to be discharged is not covered in the existing permit. The current
DDRC NFDES permit regulates siormwater and non-contact cooling discharges.
Treated groundwaiter is considered process discharpe, which is not included in the
existing permit. Flow characteristics for the process discharge are required;

€) new parameters are 10 be discharged. This would also require new sampling criteria
and total analysis. Additicnal monitoring requirements would be included.

The time requirement for amending the permit is approximately 90 to 100 days and
could include public hearings. There is no fee to amend the current permit since there
is an existing fee which is paid monthly.

If the curtent NPDES 1s to be amended, then a letter must be written, stating the
changes to the existing permit and the reason for the changes.
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NOTES QF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel
Engineering-Science, Inc.
St. Louis, MOQ 63017
(314) 576-7330

Fhone Call To:  Juhn Yeganeh
Memphis-Shelby County Health Department
Memphis, TN

Phone Number: (901) 576-7741 Date: 6-16-93 Time: 09:30 AM

Project: Defense Distribution Region Central
Memphis, Tennessee
Intenim Remedial Measure for Ground Water
SL(16.22

Subject: Air Emission Permits
Discussion;

EPA is currently reviewing an application to redesignate Memphis-Shelby County as an
attainment area for ozone. When an area is under reclassification the current State
Implementation Plan (SIP) must be updated. The State of Tennessee SIP is in the
process of revision.

While the SIP is under revision, ozone precursor requirements have been adopted by
reference from the State of Tennessee Pollution Control Guidelines, The ozone
precursor requirements are specified in Section 1200-3-18-.02 and state that a VOC is
any organi¢ compound which participates in atmospheric photochemical reactions.
¥OCs that do not participate in atmospheric photochemical reactions are labeled
nonreactive grganic compounds,
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NOTES OF TELEFHONE CONVERSATION

Phone Call From: Bari Siegel
Engineering-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Phene Call To: Al Chokhachif Pre-treatment Coordinator
- Public Works
Memphis, TN

Phone Number: (901) 353-2392 Date: 6-17-93 Time: 03:00 PM

Project: Defense Distribution Region Central
Memphis, Tennessee
Imenm Remedial Measure for Ground Water
SLO16.22

Subject: Water Discharge/South Treatment System
Discussion:

The water discharged into the sewer system at DDRC is metered threugh 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 10 the South Treatment Plant also calted 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
MEMPHIS-SHELBY COUNTY AIR POLLUTION CONTROL GUIDELINES
SECTION 1200-3-18-.02

SL016.23/APP-C/ERDRFIune 26, 1993
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1200-3~18-,02 DEFINITIONS

(1) Unlerms specifically daefined in this Chapter, the definitione
from 1200-3=2 wilji apply:

(a)

(h)

E/2'd

"Volatile Organic Compound (VOC) " means any organic
compound which participates in atmoepheric photochemical
reastions. VOC may be measure by a reference method, an
equivalent method, an alternative method, or by
proceduraes specified under 40 CPR Part &0 {revised ag of
Juliy 1, 1890). A refercnce method, an equivalent method,
0r an altornative method, however may alsu mesmure
nonceactive compounds.  In such TA84AE, an owner or
opesator may exclude the nonreactive organic compounds
when determining cnmpliance with a atandard. . The
following compoundge will not be conciderad volatile
orginic compounds;:

Mathane
Ethane

Mathylene chloride

Muthyl chloroform {1,1,1-t=iahlarvethane}
Trichlercfluorcnmthane {CPC-11)
Dichlorofluoromsthane {ePC-12)
Chiorodifluoromethane (CFC=-22)

Trif)luoramecnans [FC~23)

Triehloretrifluoreethane {CPC-113)
Dichlormietrafluoroathana {CFC-114)
Chloropentofluorasthane (CFri-115)
Dichliorotriflunroethane {ACFC-123)
Tetrafluorcethans (HCPC-134a)
Dichlorofluoroethane {MCFC-141h)
Chlorodiflyerocthane {(BCPC=142h)

2-Chlero-1,1,1,2 - FTetrafluoroethana {HCPC~-124)
Pentaflucroethane (HFC-125) !
1,1,2,2 - Tetrafluoroethans (HFC=-134)

i,1,1 = Trifluarethans {EPC-~142a)

1;1 - Difleorethane {AFC-152a)

Ferfluorocarbon compounds in the following four
rlacssan:

Cyclie, branched, or lingar, completaly fluocinated
alkanea

“yclic, branchsd, or Linear, completely [luorinated
eTthers with ne unsaturations :
wyclie, branched, or linear, completely fluarinated
tertiarcy amines with na ungaturariong

Sulfur containing perflunorecarbons with no
dnsaturations and with sulfur bonds ouly to earbon
and fluaripe

"Exermpt polvent* means any compound that is exempted
unee:: the definition of “Velatile Organic Compound (VOQ) "

30 HLITH3H ALNNOD ABT3HS "SHAW 0S:ST ES. 90 HAE
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APPENDIX C
FEBRUARY 5, 1991. LETTER SENT TO THE GOVERNOR OF TENNESSEE
FROM THE REGIONAL ADMINISTRATOR OF EPA REGION IV

SLD16 2/ APP-C/ERDRFLune 25, 1993
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iﬁ&Eg 7 UNITED STATES ENVIRONMENT AL PROTECTION ,..agm:EEB -8 m]‘ ,
“nﬂwd - RESION LV :
245 COURTLAND “TREET. M2,

ATWANTA, JECHGIs 30383 "
FcB buwgr - - TR e
GAPT/APE )

Honcrable Ned Mciherter
SUVEINSD of Tennegsea
Stats Capistol -

Nashwilla, Tentessass 1337219

Dear Goveracrc HMcWher—ar:

To fcllow up the letter Lo ¥ou from apgsistart Adminiatrator William
&. Rassrborg, dated Decembor 13, 1299, concerning the Cluan Air Act
Apendrents {(CAAA) of 1950, T want o degeribe ssvoral gpecific Stata
actions that must be completed or started seon to implemant tha
nonattainment proviglons of Title I. Somo cf theoese artiong are
associated with coopecially ghaxs schedules, "

Uver the next few weeks ard months, each 3tate must defipas frs
noratialnment 2eas and Segin the development and adoption of pew
contIols in acgordanze with the Amendments. Tha EnTirommental
Prutection AgenRcY (EPA), while devalooing and implemonting new
coctrol initiatives at the natigral leval, will supporc yoer State
efioris by procviding a numbar of guidance matorials and conducting a
8cries of workshdps on selected topics. The Reqlonal Office will
continue to wnrk dirsctly with your 5tarto air agency dircctor and
Btazl to communicate the new requirements and the guidance and athar
assigtance To be provided By EEA, :

Tha fallawing pazagraphs discusg in detail various T tlc I
requireacnts thet apply to ozone, ca~hon monoxide {CR), wvulfur
dioxide (S0,), and lead air pollutanta., The digcusaion witl

inclede hctﬁ araes designated nonatiajnment at the t me of naAZTTent
and new araas,

'Ecundary Deotarminags:

lanplficarions.

Tha lertAr Hram Assietanr Atminigrrator William G:..Roaenbory to yeou,
dated Doccmpar: 13, 1950, (Assistant Administratog Lettsr) described
in 2 generaE“rashfon the Staze actiens that will be needed ta
cetermine the designations, classificatians, ard bounda:
derarminations for areas in your State, This lettor will descrike
thoac acticrs in.more datail, and provida a hlumprint for apecific
dctlions you need to taka with TYEACECT TR YOUr areas, .

Prim:pd an Aceyelod Meper

LI LT S N R L]

apprepriate modifications) no laier than 249 daye from
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= ) ' A Qzone apg GO0 Arean
i' 1. Overrigw

Iz general, the 1990 CAAA reguire each Stata to gubmit to
FBA by March 1§, 1351, (11D daye after enmactment), a list
aof 2l arcas in the State, indicating dealgaationa
facLainmeant, nonattainmont, or anclagpifiable} for azone or
CO (ox atfirming existing deaignations) and describing -
thelir boundaries. Tr 18 not lawful, theough this procass,
to reduce any existing beundaries of orope =r €G
nooattoinment arsas, and theruby redesfgnata an area f=um
nondttalnment to attaimment. EPA intenda o act on the
list by_prcmulgntinq new or alfirmed deslgnazione,
claasifications, ana boundaries by no later than July 13,
18941 (no later than 129 daya sfter receist of the State
lisT Is reguirad). If,EPA choases to modiiy the State list

(inciedin 0L exandlettnodi fy the boundartes), EPA must
Ratily ohelState DVInGRIACer: than May 14751561 (60 days
prics Lo.EPR prémulgitidny: '

EPA lpotercrete the new AC: to Taquire two basic procecuros
for demsignating, tlaselfving, and determining the baunda-
rier [(Or geone and.co areas. . --Pizst, 28 of che date cf -

; ‘  enactment, designaticns cccurred by operatiosn of law on the -

) begis of current drsiqnations. Ia orher words, gzeas for-
mally cegigrated as nonattaipmens kefo=c SnECTIent warse
egein destgnaiad as nonattai-ment Iy opexation of law. In
Acclition, areas thet were designated ronattainment yron
enACtmenT were tlauwsified at that rima oa the bawis of
L547-89 data, in the cage of ozcone, arnd 1983-89 data, in
the caze of CO. Thaga classificatiors, in tuwem, t=iggered

(1) the 435-day metrepolitan statigtical araz (HMSA}S
consolidated metropolitan statislical area (C¥SA} process
cescribad in the assipgtant Adminigt=ater Letter for ozane
ard CU nonattainment areas that were claseified upon
SNACT=ENT A8 aeripus, severe, or cxtreme; (ii) the S0-day
cpportunity f{or the Administrstar to considar adiueting cthe
classiZicacion for nonattainment arcac cnder the 5 percent
Provilion; and (iil) the cequircment for su-missien of
COrFectionsa to curtent Stase iles representing reasonably
available cont-ol technologias {(RRCT) in ogz3na nonactain-
ReNnT Areag by May 15, 15991

Second, addlticnal designations, clgesificazions, and
boundary-setting will cccur througk the Stace pubmigsisn of
2 list of -aresas in the State at 12} days *rom ensctment
(Mexch 1B 1991y, and B2A promelgation of that list (wish
appropriate modifications) no later than 249 days frex

T -, ' 1

Li=tT-: L3 AlLl ?a8
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Fnastzent (July 13, 1591). This 240-day process may result
in the addition of new nonattainment deaignaticns for sone
£r8as not previccsly designated nunattainment, and the
exponslon of the boundarias of soma azeas that ware
desicnaced nonattainment sa of the date of enactment.
Aresas newly deajgnatad to nonattaimment at thias 240=-day
procegs will be classified, and thalr elassification will
in turn Lrigger (1) the 4E-day procesas deecribed in the
Aggistant Acministrator Letter for oxones or CO
nonattainment areaw clagsified as BEEIQUS, ABvVars, or
extramé; and {ii} the 90-dsy opportunity for the .
Adnintstratur to corsider adjusting thac classification for
©IOr4 nonatiairment areas under the 5 percent provigion.

2. Racuirements for Cpecific Arsap
4. Ere-aneczmert Neopattaloment Areas

Undoy the 1590 3aa, as of the date of enactmant
(November 1S, 1950), Memphis ans Nashville were
designated ranattainment for ozone ang Memphis wag .
dizsignated nonattainment for €O by operation of law.,
Thege Are areas deslgnated nonatraizment uncfer 40 CPR
part 81 (the dagignation tables). In addition, earh
ared hecare classifiad in accordance wirh 1987-89 air..
qualicy data for osonc, and 1988-89 dete for CO.

The following table identifien each pre-enactment
ozong and/or CO noanattesinment area in your State, its
relevant air quality deta, and its classification ay
@f the date of enactmensz:

Takhleg 1:r O=sna

Namop 1397-89 - Classifi=azian
of Pesign
Area Yalus

i 3+ Memphis 0.140 Modarate

- Nashvilla 0.138 Moderats
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Hamez . LIEE~-R% Clasgificatinn
of Des:icn
Ar'aa Vaige

4*— Memphig 9.E Moderate

A3 indicated in tobles 1 and 2, the Mewmphis and
Reehville areas were classified, as of the date of
endctront, as marginal or moderats for ozone, and =he
Yemphis area was clagssifiod an moderate for O, a=s
Praviously stated, the State ig reguired to gubhmit a
list of all crune and/ar co 2roag in the State,
designating them and Ceacribing their boundaries by
Marzh 15, 195!, EPA will 2romulgate the list by ng
later than July 13, 1991, ~“1a determiring the
bounduries, tha State sheuld considensa wide range of
factore, including pepulation, population daneity,
growth patterng, Comuting patterns, commarcial :
development, indust—ial develoupment, Toposrapnic and
meTecroloyical conditions, and pollution or preceorsor .
transpoxs in defining the boundarias. The defanly
aree for boundaricw far ocrone and &0 nonatteinmens

. areag should be thg MSA/CMSA.

A3 Indicated in the Assistans Aomiristrator Letter, Lf
the design value of any of yeour ozdonc (and/cr CO)
arsas ie within 5% of the cut-off fur another (highexr
or lower) elagsification, your State may request that
the area be reclasgified to tha wther clagsidicacion.
4 December 19, 1990, letzzér has bean raceived from

. You® Btate air director Lequesting that beth Merphia

anst Hashville be reclassified a8 mazgiinl ezooe
nonattairmont areas. The Agency will =g evaluating a
number af criteris inzluding 1990 air quality data,
alr cuality tr=ndg, gIowth projections, and ecigeian
Lreads in making fts final decisicn on the Yempkis and
Neahvillo claasificatians. gpa DUET Riks any such
reclasel ficatlon by February 13, 1991. wWe will
evalvate you- recuest and, sbartly afror Febraary 13,
1951, rotify yon of tha decigion,

b. Araay Notr Dealqnated Nonattainmen: ams of +he Date

of Dnartment
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Tor-noggee has the EKnoxville ozome area, no pertlon of
( - ' which was designated nonattainment pricr ta the
. enactment of the 1090 CAAA. EPA expecte that tha
following new ares’ will be deslgnated ronattairment
and ¢lagpifiad bassd on tha ralgvant ais qualizy darta:

E T : One
dame 1997-89 Claggification
- gL pesign I
) dxea Yaluo
Enoxwille Q.13s% Marginal

: AS previougly lrdicated, tThe State is -eguired to
sainit a list of all czone and/or CQ azeas in the
state, deaiguating them and degaeribing thelr
boundaries by Mexch 12, 1991. EPA witl promulgate the
lige by no latsr than July 13, 1991, :ic detetmining

=22 boundaries, the State-should; consider:eiwida range
of fdctors, . includifignpopulation) . population density,
q;;ﬁthgbQEFérﬁéﬁagﬁmﬁﬁf%ﬂﬁﬁpnﬁtﬁEﬂﬁEHF==HEIG131.ﬂ*

FOERT Gpinciacrial: developmdiit, i topographic and

fealt oo nd i Tions " and, porluticn ox iprecuraos
transparr@inudgitning‘the boundaries, .Tha defanlt

-AredfOr EOUANE S LS8y f R enhzones -and (0 norattainment

" areassshould’ be the-MSA/CMERA,

+

Additicrally, it shoculd he noted that Smyth County,
Vizginla, which is adiaceat to the Johnson City,
Tonnceaes, MSA, has monitored violatichs of the
amBient dif guallty standard for ozone and will likely
be redesignated L¢ ponattainment. Since Smyth County
Is rural, peesible t-anazort contributZon ta the
monitorad vislaticrna Lz Peing evaluated. Should that
evalustion indicate that the Johnaon Lty arsa is
contributing To theae viclations, the nonattalmment
"- ezes could be expanded to include all ur pare of the
" . MSA. EPA will enaure that the State alr agency im
- xezt Inforxed of any pertinent developuents regazding
, Thiz iFsuB.

H. 54l yr Dinwida Areag

. 1. Fesdirmatinne and Boundaries

. 1 3dall POs
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In 1971, wken EPA pramuilgated the ambienz 504 =standards,
- it degignated arsag nonattaimment, attainment, or

unclassifiable. Rny araa in your Stare designated ag not

atta-ring the 50, standaxd as of the date cf anactment of

tha 1990 CARA {Novambar 15, 1950) is degigrated by

operation of law a3 a noretsainment area urdexr the 1950

CAAh. The following 1iste the csuntice in your Stata which

are nonattainment aroas:

Asem
Benton and Humphreys Counciems
{TV3 Nrw Juhnsonville}

Pulk Councy

S8ction 107 of tnc CAAA, recuires the State to aubmit 80,
designabions 120 days from date of notlficarien by EPA.
However, I encourage you t2 submit your designations fer
Lhese areas by March 15, 16831, iong with the gubmittal fox
ozcrne. TIf you sukrit them witMin this peliod, EPA willl
make BVAry effort taz promulgate combined designations by
July 13, 19%1., In any event, T .am requesting that yon
allulve g, ﬂﬂnLU“nLluuo vk loalws: Llims 133 daye Ipom the
date of this lerzer, -

2. Sulzvr Diowxida SID Recqui=ements

' ' ‘PO ary azZoas in your State designated as renstteipment as

Hz’ff - of the date of enactoent for 503, but lacking a fully
acprovad plan, the 5State must aubmit & ST? to BPA withia 18
wootha of the data of gnactment. TFor thesa exigting
nenaTtTainment grcas, Lhis requires revising the 5IP to
include addltiunal controls az needed o provida ror
attairmert., T2 develop and implcment these contzele, &
nuzber of Impartant acrivities must be completed cr atirted
TC maat tha lE-montn from tre date af enac-mant Tequirement
specified In the leyislaticn. Tar example, actiens must he
iniziated guickly to collect pollutant emissions data,
condect mir quality mocleling, and adopt specifiasd control
memsured. The SIP muost provide Eor atfainxent of the 8¢
grandard as expeditionsly as practicable but no later thin
tive: yoars ircm tTho date of cnsctment,

Bcth of the existing S0, nonatzaimmont arecs do have

fally approved plana, owever, thare arw indicatians thart
thare may have been racent vinlaticna &t the 50, atandaxd
in the Polk County area. The data is currently undergoing

HIEE R R Dl 3gaM Fda
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evaluation.which may reésylt in a vegquiremest for the State
- ' ta submir a2 rovigacd Pian for that area.

)

Tha akove-montioned SIP must mect all Clean Alr Ack
Tequireneats for faplementation plans identified ih saction
172{¢) of the CAAA, and 40 CPR Part 51. Guidanece on theac
requirenents was-previously provided te your Steta ARir
Divisicn (Sulfur Dicxida - EPA-450/2-8Y-019). Theaea plan
requirements include, but are not lim?red o, the
implamentation of all teasonably avallable contzol measures
necded for attainment, pravizions -for resscnable further
pragredss, completion of an.emigsions invantory, Proviaions
fer the permitting of new or modified saurces which mest
the reguirwuments of Aection 173, and compliance with the
additional regquircments of gection 1l1l0(a)(2) of the CAA, an
amanded,

: C. LesZ Areaq
! . 1. Dedinnarions and Bonndarian

i ' in 1378, whan EPA promulgated the ambient lead standara, it
wds rot anthorized tc clanaify areas nonsttainmant,
attainment, or unclassifia-lie. Under gactlan 167(d}({S5) of
“he CAMA, BIPA is now autNorized to requitre the State to .
desiynate.areas: in the .State as’ nonatrainment, at:ainment,
or unclassifiable for lead. ) '

quegﬁnpcgfﬁgphavqi;nblgx;gfc:mation,'BFﬁ\bqgéqygg.;Qg;h
fnllnwing;Efnﬁimﬂhﬁgigﬁﬁgﬂﬁéaignatnd aar it TEatEd’ balow:

AzTwa ueasiqnation
Shelby County ' . " sonasrainment
Wilitamagen County . --- Nonattainmont

. Fayette County | . : UneclapaZfianle

Thim determindtion i3dfssedlcn the ambient wir monitoring
dath ronTalfied 1n «n onslosed tabla antitled “Tenncecco
Lead. HAACS awceedances for 1588 AND 1388. " vPleass consider
the data conratped £n that ta»la Prior to schmitting your
degignaticcs ta EPA.° Thare ia not sufficient qualicy
dpsured ambiant ai> data ta dotermine tha attai=mant ntatus -
©of Fayotta County. Onco adequate data is cbtaired, the
attainmant wtatus fer Fayartte County will bs reevaluated,
Purther guidance on datermining specliiic boundarles is

T rragaM BQ2
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gair.dizectors Asec tign

et

K

i LSIOERTRESCANK, . permita | ¥2A7 to’ require
the’ Stefeirosgubmivs adif&y (gnations "ay- EPA: may deem
+ITRALONAB1L,bUT B8*30ner thin 120 days fron the date of
totification, I encourage you tu aobmiv your desigracions
for these aroas ky March 15, 1391, aleny wizh the submitral
for ozone and 0. . If, you submit them within this period,
EPA will make every affort to premulgate combined
degignations by July 13, 1§91, ‘Tn any svens, I an
requL:igg;;@gg&gnuynubni:}ycur déa;gqgtians not later than

120 .davyeifrom.the dats . 0 this labtmr.

4. Lead SIP RHequirements

Any State containing an ares designated as nnnattainment
Lor lead zmet Rnhmit & SIV t= EDR within 18 mentho of the
nenattaisment degignation. The 3IF must pravida far
attairment of the leud BEzandard ag erxpeditivualy as
practicanle, but rno later than five years f[-um the dare of
Lhe nonaztainmenc desigration. #PA intends to cotplcto +ha
Ronattaiament.designations:in the third quaster {ralandar)
af 1391. Therefcre, we expect that lead ST7s will be due
in wng firat quarter (calendar) of 1993. Aitainmenc datea,
for thesa nonattaimment areas, Ehould be nc latcr than the
third guarter (falendar] of 19%85.

a’ﬂhﬁ'-f-fﬂ"-':‘.b!ﬂ3.?.1:!5'!1%101715&‘lwﬁﬁ'l’é!'.lj";ﬁﬁt::imeef-:-ﬂ%'iz1:.§h!%:?.¥!?ﬂu1.r?.ﬂ?:?ﬁt_-’: for
aplementatioh Flans; taent 160 in aections. 7 2{c{" o <Has
CHAX,"End "{O0“CPR past 51, " Thess Plan requiremants include, -
Lot are not limtted to, the implamentatien af all
rezscrnaply availakle contral measures aeeted Tor
&LlaiarTent, nrovigisre for reascnabla further progress,
pEovisicns for the pemmitting of new or nod:ified sourcas
which meer the Tequirementg of saction 173, and ¢opnplianca
with the additional requirements of aection 110(ay(2) af

the Cana.

IT. Cptssapcing STP raltly {(Moticeg of SIF Inadaquacy’

As you mey recall, on May 26, 1988, and Novanmber 8, 1088, I notified
you by lettar that the SIP; for the areas liated in Talxlew I and 3

¢ gubatantially inaduguare ta provide for timely atvtainment of tha
Televant NAAQS under scction 120(a)(2)(H) of the Clean Air Acr. EPA
steted that Kentucky shonld raspond in two PRasad to produce SIPS
that would ke adaguats to atcain and raintain the stardacda. Phasa T
ssked yor, amnng cthar things .£o update your emiassion inventorizs and
make forractions in regqulations impoaing RACT on exioting grationary
scurces. (Jee discyuaslaon below FONCernirg RALT correctlona,.) TPhase
II would include a fnll attainmant democatration with gupporting
regulations. You were advisad that you could delay gtbmitting Phase
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- II until EPA completed its policy an post-1987 nonctialament

P planning. Alrhough the post-1987 policy was naver finalizad, the

d CAMM of 1990 praescribe a new schedule for scbmitting atrainmment
démongtrations and regulations. The requiraments and schedule for
the Phaa& IT SIP-callp are now provided in the new law.

The hauistant Adminlstrator's Lotier atressed tha importance of
rﬂvlew'ng current State rulws and procederes to enacze that thay waere
consistent with national policies and guidance and that maximum
berefit was belng derived frem the existing air pollution control
program. Thig gtep would alss ensnre that a solid Foundation was
established for subseguent rule development end adopticn. The focus
of this effort would ba correcting RACT rules in accordance with
previous rnotifications and corrsccing metor vebiclc inapection and
wsintenance (1/¥) programs whegs necessarcy.

A. RACT Corrzectiona

Or. Hay 26, 1988, and on Novameer 2, 1909, I notified you that
gpacilliizs action was needed to correct deficlenciag in the
Tanneasare rogulaTiens ropregenting RACT for sowrsas of volatila
orzanic compounds (VOC). A list of those deliciancies has bean
crovidad to your $rate air 2gency. My staff is »resently
cccrdaﬁatlng with your Scabe sir acency &zaff To conplete “he-
recuired corragtions, I encourade you to make e neceasiry
cor=ectiens to the RACT rules as 4oon as pogelibla, The 15990
CAaf require that these corrections must be completad and
gu=ritted to EPA no later khen May 15, 2951,

B. I/H.-Cor-scriong-

The 1550 CAAA requice staTes kliat were ragui~ed o or keve
alraeady implamented I/M programs to submit an Lmigdiate SIP
revision providing for measures to cgorrect deficlancier that may
exist in these programs. gRe; @rﬂﬂult of-an: cudit.on May 14-16;
1950, tbe'DfEdprngF;mrznu hf‘ dpnaars“ﬁbt ol bhé.in.ccmpliance
with e* thar 'the: cnmitmeut-aJ J_n;h e S'IP or with Bl ‘B ‘minimum
Drl::grﬂm.r&qu regente , “Thua Ttfi Yikely that correctiors tao
the Mamphis) p:uqram will ba;necessary

The I!prrogram in Nashville il currently meeting tke
comitments contalaed in the 1982 SIP revislong and EFA‘s
\ ca_rent#policy requirements. Tha CAAR of 1590 require BPEA to
reviair’and ropeblish I/M policy, howaver, which may result in
The need for SIPF reviasions T3 meot any now requirements.

EA will be confirming 1ts asuggsment of the Heméhis and
Na.ilhtulla program deaigns and perfoccmance anz revisiting the
specific policy rwquirements for basic and enhanced I/H
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prog-ams, ln consultation with statc and local oificials and
cther interested parties. This work will be complated as
quizkiy B8 possible. We will forward the updated requicromauls
To you as scon &3 they are complecad. In the moantime, in ordex
ta comply with The spirit of tha law, I ask that you make «
forma! commitment in writing by the and of February te pursue
corzections to the programs accerding to the teims of the new
policy, once tha policy lp ismusd. My stafl will bo ready to
ansiur yours in doveloping the specific changes that wili be

NeEcCSSary.
III. Parnding Redosignation Rediemts

Wwith respect to your pcading sectilion 107 redesignaricon requesta fox
Pelk Courty and the New Johnsonville areas fozr 505, I futly
recnogqnize That EFA has not completed action en your submittals.
Howe7exz, cew provisions in ihe amended Act modify whet statea need to
subrit in thelr raedesignaticn requests and supply new requirenents
thaat must be met before BPA may approve tha raguagt. The amendments
bar redesiznatiorn under the prescnt circumstances ber auge Tennaaseea
hag pnot met these suguiTemeara.

Specifically, under the amendad Act, BPA is obligated to Bpprove or
iiragprove & Statn redesignation subpisztal within eighteen montlhs of
the agency’s recciprt of a camplete submitral [scstion 197 (dy {1,
the a—sndrants prehibit BPA from approving & redesignation requast_
tha- dces aot demonstrate that: (1) the agea has attaired the NAAQS;
{Z) TPA has fully approvcd tle 5I2; () the area’s improvemsat in air
guality is dus ta permament and enfgrceable emission reductians

.. TgEulting from implementatiocn of the 5IP; (4) The Stata has submitted
are 23 hezs approved a maintenance plar meeting the requirements.af
rACTien 175A; and (%) the Btate has cet ell Lhe rscolramants
applicable to the araa under section 11¢ and Tart D.

In light of theee prerequisizes to TPA approval, EFA is hereby notify-
ing Tenncssee that ts redesignation regquasty for thaoda areas arc
incomplete. At a minlmum, the regquests lack a teén-yeer maintenacce
plan for eithar arca, as cesctited in aection 173A. Ia additien, -
witt reapect- to the Polk County recrest, as previausly mentioned
thure may have besn raceat violations of the 50, srandaxd. Unti
the review of the data lsg complete, we cannort advise you a3 to the
spec 1 flc changea. which may be zequired for thar area. With redpact
to thc requedr:for the Hew Johnsonville area, it was ot proceased
due T.o The Stack Eoignt Remand, Hy staff will be working With youx
gcate air agency ataff to datsrmine what will be needed to Eiralize
the racesignavion. '

iy. EP: Guirlance Mztorials
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The EPA has developed a numhasw of cuidance materials. to snppert
'States an thay revise-their 5IPg. Encloged is a list of currently
. avallahle and plapnad quidance 4 0ge 'document lisvad, “Getring .

v Started on the Titrle 2 Requiroments, * will provido an overview of the
varly Stata gubmirttal requirements’.and a sumury of the relared
quidance to be provided by EPA.":'We Will keep your Stats air direcior
apprised af other Support’ activities, such as natioprczl warkshopa on

eelected topica und lgguas. .

I 2m aure you will agree that the Claan Aix Act Amencments have
pregented a gubatantial challenge to Sitiate and Federal agencica .and
Officiala reaponaible for ioplemanting tho many new provisions, This
challenge alsoc comen with a unique opportunity to achieve some of the
nation’s most difficult air Tuelity goals that, "daspite the broad
range of formidable afforte af the paat, have ramaingsd beycnd cur
graep. I look forward to continuing tha strenqg, cooperative
relationship between your State znd EPA asz we face theue axciting new

challenges and opporturicies.

Sincgrely youra,

t‘/ff/ et éf/ ?f“*':{é:”‘///

Greer C. Tidwell - - - .. - .
Regionel Administractor - .

Encloaurca

Cc: Harcold Hedgas
. Paul Dontrager
' Ta. Harrisg
‘Dannis Pritchie .

ok
]

Trzt1Tlgn ) L dsan *DE
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: R Tzﬂnzsans LEAD n;ngs zx:zznnncxs POR 1068 AHD 158%.
._ - 1 [ m'ﬂ“'l 3
; valuea a* .in nq!m
lat oo . 2nd 3rd Azh
. quarter | ‘quarter quarter Quartec
nalby Coent _
Hnnitqr § 47-157-0044
1959 p— e — 4.42

Wiltiamson County
vanitor # 47-187-0102

1968 0.66 1.25 1.61 . 0.sa

Monitor # 47-1B7-1101

1906 1.15% 1.68 1.7 1.42

* no data available
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APPENDIX D
PERMIT FORMS AND REQUIREMENTS
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Permit F | Require

1. Well Application Form

2. Construction and Operating Air Control Application
3. NPDES "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 Constructicn
and Operating Permits
6. Section 13 of "Rules and Regulations - Memphis County Groundwater Quality
Control Board of Shelby County"
7. Section 6 of "Rules and Regulations - Memphis County Groundwaler Quality

Control Board of Shelby County"
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WELL APPLICATION FORM
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NOV és *92 11:58 MPHS. SHELBY COUNTY HEALTH DEPT.:arTn pEpagMeNT

POLIUTION CONTRUL SECTION
WATER QUALITY ROOM 438-T.
814 JEFFERSDN AVENUE
MIMFHIS, THN 28a10s
YO0l-5746-77412

WELL ARBLI CATION PORM

SECTIONG I, 1T, Iiz, AmND IX MUST BE COMPLUTELY FILLEQD OUT BY THE WELL
DWNZR . ELCTIONS IV THRL YITI MusT BL COMPLEVELY FILLED OUT BY THE WELL
. . DRILLES . APPLICANT AMG DAILLER MLIGT sSICN APELIZCATION,

pP.73

1. WELL OWNER

HAME QR NAME 0OF TSTAVLLISHMENT.

A e

ATHE Y S -

WELL L5 AMDLON, MILES K 2 £ w oF

WELL TLENrzt LCATION &

— GANG S2EE IN ALCDES

A ) e bt 8 R e

L

III. TYPE WELL TQ BE DRILLED

—_ . WATER PROCLICTION MUOMITORTING .-
DEHATERING it

—_— AEOvVERY —_h.

_ . BCIL BORTNG C. Wataw
OTHER _— 4. Leachals
SPELTRY e,

_E. Chenicai

———F. Othax:

Gronmduraser
Mothane gas

fRag movanent
HIOYEMen1 T

mealiny

r CONTRCT NAME - TITRLE:
PAILING ALLARSE:
; CI: STATE: Zip.
! panr ELEIMNETS . T Hepar .

' -_-Iil WELL LOCATION o

IV. WELL DRILLER

DRILETR:: CM2AMY:

TEFANFIZED Wy, L DRILLED LICRNGE

|
.

1
4 HEPREZENTATIVY, o HHONE |
¥

P MAILING ARNRESE:

i CETY : : STATE: __ _ _  zip:

i V. TYPE OF WORK

} o NEW WELL REPLACEMENT

F e WMWY : - REPAID

i - FLLL AND ARAMDEN ——. COTHER

: IPECIFY

L
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NOV, 25 92 11:59 MPHS. SHELEY COUNTY HERLTH DRt r o aTIoN {
1. EXPEZTED DEETH OF WELL: FT. COHSTRUCTION RAYRR SuRee:

! 2. WELL casIvg: TvaE MATEATAT DIAMCTER WALL THICKNESE |

! 3. TYPE OF WRLTTO wuMPING EoUT . JUBMERSIBLE . WJET TUHEBLNE i

{ VIL. MONITORING WELL INEORMATION :

‘ N

i 1. WIMRER OF WELLS NEEDED. PROFESED DEPTM OF WELL(N): l

: 2. SUBZTANCEEZ TO BE MONITORZD FOR: A
: 5 2. SAMPLING MYUHOS TO BE USED: BASLER ——— . ___FIMpP :
. 4. HOW OFTCM I3 WELL Y0 BE SAMPLED N

VIII. WATER WELL USACE

HESIDEMNTIAL — OMMERCSAL IwbrSs TR
— JIEET PLIM> SFRINALER SVYSTEM
—_—— HETARIN AT LEVEL we .— QOTHE® (SPFCIFY!

IX. ADDITIQKAL INFORMATION REQUIRED

Ay ey

RN S

L. G MANY 2T &% WELLS AYE UM PACPRATY?
: w INACTIVE SR AJENDOMNED —~ NTHE

MUZT ACCOMPAHY AAPLITATION WAEN SUBMITTES:

| 2. THE FOLLOW {

} &. FLOT PLAK. SHOWING ALL YESDEN INPOGRMATINY AS STETED 1IN REUULATIONS.

! B, O£25.400 ﬁq“‘Efz -NG OIS [DOFS M AERLY TC FILLINT AN ADANDUNED WELL |1

: Co ALL WHLL AP ALATIONS BEMILNE AN ADDUPTONAL 51.i0 foa L g, FE UM FEE

i {WITIH THZ EECTETION OF WATFR PRODUCTTOM WELL AMDLICATIONSS :

L M. & SKETTH OF ANy WEDPOSED,. MONITORING. RELL MUST 9& FNULOECL. g

L —

| THE ARPLICANT AND wWELL DRrLf== Hfﬁ-au nCPL= TQ COMELY WITA ALL RULES AND |
CULATIONE ADOPTID BY THFR M. SHLGL T HQFILATE WATER SUALITY CANTEOL !

-
R

AITHTN ZHELBY SOy, FUE?hERMGaE THE (UJTLES WHTCH ART T uwvign 1M THE
GECDLATIONS HAVT ETEN BEAD RY Tiew AVFLICAMT AnND 3Y tpo (oo DRILLEG, AMNE
{ART FULLY UNNEESTOCS AND ACRELD JPDMN.

.k

i i

E R e e L,

t { SIGNATURE OF WELL OWNFR . DATE :
i : .
I'SIGNATURE OF NELT. DRTLLER . DATF, !
H i
P = —— ‘- : :
{REMARKS: THE HEALTE NEPARTMENY RESEAVES THZ QIGHT TO 3UPPLFMFMT THE
INFNERAL RECUIRZMENTS 8Y AN ADDENDUM AR MEY 3E REQUIUED,
{ LT THE APFLICATION T: B¥PROVEL BY THE HEA-T: DEDARTMEMNT . A CONSTRLLTLOMN
PRERMIT WILL BE ISILVED IM RRITING TO TurF WELL LHILZLER WUTH A COPY LOTHG

FENT POOTHE ARCLICANT. M LLINSTRLTTION (5 %0 BREGLY LNUIL SATD PERMYLY ay
BEEN RETZIVED, AND S$AALL BE HKC#&T AT THF CONSTRUSTLGN 5278 LNSIS TIE WELT
HZE BEDN COMELETER.

FUR DEPARTMENT USE ONLY

DA“E APPLICATION RECEIVED LOC WUMBER

.IPHHHIT REJECTAD________ GRANTED CONDITIONA
| APPROVAL/DENTAL DATE PERMIT XNLbnFm

,chPAETHENT S5IGNATURE

o - — . ——— i Ry

T e e e .
- —— i
1
- . e e .
N e r——— ——_ 1y - o § i e o e e

e i ————

L
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CONSTRUCTION AND OPERATING AIR CONTROL APPLICATION




FORM APC-1

PERMIT

APBLICATION
mcamninmﬁ.éﬁﬁmaiﬂmfnsﬁnuam:nm

CNLY
MATL. TO:

Memphis/Shelby County Health Department
Pellukion Control Section

Alr Bngineering Branch .

814 Jeffersen Avenue, #438E

Memphis, TN 38105 ,
Attention: John Yeganeh, Supervisor

1. COMFANY 4piE

MATLING

AQEREEE

GEMERAL ;NFDRM TI

SATE OF SUDRIITAL

G0 NeT

BRITE [H THIS Spars
AGERCY
COUMTY
SOURECE
U LEJE
E¥ COOADINAT

M5 COORDIHATE

ALR QUALTTY REEIDH
REVIEWER

DATE
L

LETYIRTATE i[F cont
1, AIDRISS AT VHICH 3BUSCI IC TO'EE OPESATED.
 ADIRE:S CITY/STATE
S0 TUPD QF BRGRAGISTION: [ORRQRATiAN T 1O IMDIVIOUEL OENER 0 EC"EFPF‘“'EL FEIRCY D}
'!l E,;“EF ':.EECFLC.’::“ r"," : E 1' n1| 'HQ rE F:” I”’”Fc -L-_— ;||-|;l||.|-|-r| ”:.- "C —Ar :IEE;;:—',:;“ -
2. PECPERTY ARZL [N ALEE: 5. WUREZR OF CMFLOYSER AT TETS LALATION
F.ORITICIFATED SROMTH O FROMITION
B. FERAIT RPELICATION SRATLS: 9. SSTIMATED CO5T g e
OF #0GIFLC&iIpy ¢
[} REY SOWITRUCTION ’
ORI T HSORH ALR FOLLUTEOR fOuTRDL
(1 PERMIT 7O QPERSTE FESUCTTED EBUTFHENT ¢
() FEFMIT RENEWAL RESUESIED )
{1 CEMNGE GF Lneayooy, "EHE SAL/OR QENERSHIP BRSIC ‘EH'PﬂEh. H
[0, FOf THE NEW CRNSTRECTION, midic: CRTION, TRENEEZE OF LOCATION DR CHNTRSKIF, wMAT 8 THs
ESTIRATED STRRTIMG DaTE? ESTENATED COMPLETION DATE?
LL. NARE SAD TiTIE 3F Inudviayual To ’“”’LFI Ri THE ¥iin

CEENATHEE L SEITAMIITiC
= Whew A T e B

MEMRER F FIRY; 13, OFEICUEL TITLE
Vo THRE IR PRINT NANE ANDOSFICIAL THLE GF FEESBN SIGMINE TAID ASFLIoATIDM
HEnE TITLE
LS. DATE OF AFFLICATi0M PHONE MU4ZEY
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TRELE CF FOLUIITRN REFOCIION TEVICE (R METRCD COLES

(ALPHRAEETICH, LISTTIE)

MOTE: R CSCUTES, SETTLING GﬂEﬁS: WET SFUEEERS, AD ELFCTROSTRTIC ERECTETTANCRS, THE EECICTENCY

RANCES (CRAESEID TO0 THE ROULCNDG SRRCETRGES
HiG1: 95 -

2+, MDTM: €0 - 95%, M LOW: [ESS THAN BGh.

E’ﬁ”S&SlEMPrSSD-‘ERLFZEiESﬁFGI@ECIEJmmH‘E@r DDICE'HESEZJ.HI‘E FLR EXHMFLE:

LIMESTONE DMIECTICN — DRY — — = — — — — Al
LIVESTONE INJECTICN — %ET — — — — — — - 042
LICUD FILTRATTIN S55T°M - = = = = = — — o4
FEST ELDOGICR - EIGE VELOTTTY - <o Ql4
MIST ELIMGWYIR — [0 VELOTTY — — - — - 015
PSS NE - = - - =~ - —— = = = o
PROCESS MICEFD - == == - = = — — — - 054
PROCESS GMS REOVERY — = = ~ = = = = — = EC

SETILRG QINEER - HIGE FFICTENY « - - 002
SELTLNG GANEFR ~ MEDTOM ZEFICTRNCY - — (G5
SETTLING CHMVER, - 104 EFFICIENDY- — - - 006
SERAY TONR (GASELLS (CNIRCL COLY) - - - 052

OE/DL0; 97%. .
IF NIE CF THE 28107 OO0FS FIT, LEEE‘B?ASAEIEEQQOH—ERA\D@B:EYHQ'DEU}?ENIS.
NOBITRFNT - — — — = — =« - e o _ o a0
ACTIVETED CRREN T RPN — - — — — — — - = _ -0z
RETEREURSER — DIRECT FIME — — — = — — — — — — . = 021
AFTERTIDER - DIPEDY FLAME WITH HEAT EXCEMNCER - - 002
APTRERNER, — CATALYTIC — = — — = = — — - — = — = 018
AFTERBRNER — CATRINTIC WDE ZEAT EFFMNGER — — - 020
ALERTZRE) PIIGING = - = — — = — - - — oo — -0
CAUALYTIC CXTOAVION - FULE G628 CESCESURIZATION — — (39
CRUNE - HIGH EETICOENSY = = — — — = — w — — — —
CHLE — MDIUM EFFRCIENY ~ ~ « — = = = = — — — -8 -
COOE - MW ETIIAY - -~ — = = m - — = = = oo
LUBT SUFTRRSSICN 3Y CHFMICET, STARILIZERS OR VETTRG
HadTS = = = - mm— = - — - oL oo 0e2

EUETROSTATIC FRETPTIAICR — (006H ERFICIENTY — - - 010
YLECIFCSTAITE FRECTPITHICR — MEDMM ESFICTENTY - ~ QL1

SLFURIC AT BOANT - COWENTT PROCESS- - 043

STRRIC A0 PLAT - XIRFE Gl - - -

EMISSIONGS ZASED O SOURE TFSITG -—';' —————————

EETTRCSTATTC PRECIFITATCR - [OF TRERKTRE - - - 012 PTERE - e - - — e — =g
TAERIC FIIOER - KX TEMPERATIRE - — — — — — — — — 0o JAFR AT ~ - -~ == === = - = — _ 45
- TABRTC FTIOFR — MDEM TEECRAMFE — — — — — = — — L7 VARCE: FEIVERY SYSTEM (DITLDDRNG (CILENEERS
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- PERMIT AFFLICATION FROCESS EMISSIUN SOURCE COVER SHEET

il - II --'th FUnh -v!—:"'-.- 1 [ B - Ll
{ ' -
ONE [RF¥ OF THIZ SN wnIT SE FILLET QUT IOMRLETILY | 20 MOT ¥ELTE 1N THES £paCe
FOF E20 IT% IDURCE ZUAleED ANE TYE -
AFFELFELE 81, AFT-3, 6L, BT, RTTECHED ARENCY T0DE ty
FOR EACY Z2IEZimN Dﬂ'wr THIE COVER SHEET SHDULD PE | comwTY ConE : 1]
ACCOMFANTED BY THE FEEMTT SFRLICATION, APC-1. SOURCE 13, i1
' N, EMISZIGH PTZ, '
L. CRMCSNY HAME 3] :EBFEIHA'E N
NS CONRDINAIE : -
2. PROCESS ENTSSION SOURCE NUMPES wIS810N TYPE - |
REVIEWES : 1 T
3. §1C Co3E 5, NITIAL STARTUP CATE e L 11 _

3. BEVE & SFEIF DESCAIPTICN GF THE PROCSEE, CPERATEOM CEMTERS, STORABE POINTE, METERTA
INPUTE, =ATZRIAL QUTPUTE, AND EMIGEICH POINTS fRdtLD “E [BELUDED I TRE DRECRIPTION,
ROTE: ATIACY A FLOM 272GRRR FOR THE PROCESS EMIESION SUURCE CLATMEG [INLLUDE MatIRiil
FLOW 24T 507 FLOH).

5, TYRE OF BRACEZE: [] Lanrinee D 2ATCH E {IMRINED

e -t

7. OPERATING SCHETULE: NOR®AL | WA (L) D. INDICRTE = Avuml TERSUGHAUY

A, HILRT PER DAY DEC-FEZ | mER-nmaY | JUME-REG | SERT-NOV

B, Qe¥D PIR WEEK

L. WED¥T BER YESR

FOE DFFICE USE ALY

D PROCESS EMICEIDM SDUFEE LielnEd 1€ SCCEPTARLE,
D PRICESE ERTEEICH SCURTE CLAINED IS :RT RECEFTARLE,

AEYT

D RECTAREMIED MAKE UF IF PROCEZS EMIEI1ON SOURCE ATTACMED T EE®ARATE SRETT,

F'LL'”#FEI C Elll':s'nlc lfﬁf‘ll H'F‘ ~aree LEEJ‘U{” . l':‘l'll L EII?"I T | OC "UL

Wl imwrdiia bl £ R

0 precess cmmeon soseos o o comuiants wiow spsLizeme fequuaTozes.

wwe mlirerubil o ml? w S =

U prpozss svisnion S0UCE 15 ULT 1 SIWPLIBNEE WITH APRLICARLE AETLLATIRA,
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FILING 12 uTyDeIifl =v nats
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B. LIST METEPIEL INPUTS T PRACEES SHISEION SMIPCE; ‘
) NEW RATERIAL OR FROM LES/OPERRATING
NARE OF INPUT OTHER PROCESS EMISSIOH KIUF FLON 01ABRAR
SQURCE? (EIYE PROCESS §) | hammal | mesimyN |  REFERENCE

= N R o e e s

L.
JOTAL LBS/OFERATINE HOUR INPUT TO PROCEES
EMISSION SOURCE

9, LIST ARTERTAL JUTRUTE FAOM TRIS PROCESS EMiSSIDM SQURCE

BIVE » OF PROCESS IF THIS LBS/OPERATING
KANE OF [MFUT 1S AN INPUT TO ANDTHER HEUR FLOW DIAGRAR
PROCEGS EMICSION SOURLE NORRAL ARYTMLA REFERENLCE

== jE T M e i
I D O T L. L I

[
TOTAL LES/OPERATING HOUR [NPUT TO PRACESS
EMISSION SQURLCE

10. LIST AIR POLLUTION EMISSIOK POINTS FOR THIS PROCESS EXISSION SOURCE. ATTACH A SEPARATE
TENISS1O0N PRINT DATA* SHEET, APL-3, APC-4, ETC., FOR EACH EMISSION POINT,

LBS/OPERATIMG HOUR
EMISSEON POINT 8, PARTICULATE ) SULFUR D10I1DE | HYPROLASEDN FLOW DIABRAM
NAME, OR COGE HORMAL [MAYTHUM |NURKAL AT %t [NDRMAL pseyiaym REFERENTE
i,
B.
L.
0.
E.
F.
b.
H.
L.
TOTAL LBS FOLLUTANT

ENITFEI/OFER. HOUR

1 ROTE: ATTACH ADBCTIOMAL SMEETE AS REQUIRED FGR ITEMS 8. 9. AND 0.
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DATE CF SHEMITTAL

PERMIT AFPLICATION STACK PROCESS EMISSION POINT DATA

{' thus rubkns Plbmsp rF= UM PRINT o8 ME Gy
' : .| 0O HOT YAITE ¥ IHIS SPACE
THIC DATR SHEET SHOULS BF ARCOMPAMIED BY TME FEFSIT
APPLICATION, 9PL-|. AND THE COVER SHEET, &PC-2, ABENCY CODE
COUNTY CODE . |
SOURLE M. !
1. CONPANY HEME * | POINT HUMBEF 1
E COORDENATE
2. PROCESS EMISSIOH SOURCE MURBER NS COORDINATE 1
EMISSI0N TYPE
3. EMISSI0N POINT NUMBER OR CODE REVIEWER T
{AS SHOYN DR PROCESS SMISSTON SOURCE [QVEP SHEET) DATE '
. STACY OR RELZACE POIKT WEIGHT ABDVE GROUND ' Ft.
5. DIARETE? OF CTACK QR QELTASE MECHANICK AT T0P FT.
b. NORMAL GAS TERPERATURE L
7. PERCENT OF TIME QVER {75 DEGREES T
8. EXIT &5 WELDLITY FY,JSEC,
9. BAS vOLUME FLOW RaTE £U. FT.JEEC. 8 70 °F &ND OWE ATHOSFHERE,
10, NO[STUPE CAMTENT BRAINS/CY. FT. DRY BAC 8 70 .
11, DISTANCE FSOM RELEASE PDINT NERREST PROPERTY LINE FT.

. AIR POLLUTION CONTROL EBDIPMENT

—
ka3

RER CONTARINANT COCNTROLLED YEAR INGTALLER TYFE ¢ EFFICIERCY

PARTICULAYE

SULFLR DICI[TE

HYDRODARECNS

OTHER

1 USE THE CODE MURMBEFS SHOWM ON THE SRCK OF APC-1 FDAR INDICATINE TYPE QF COMTROL ESQUIFKENT,
[F THIS EAISSION FOIMT HAS SEVERRL PIECES OF COMTROL EGUIPNMENT, IRDICATE THE SEQUEMCE,
AS FOR EXARPLE: 008/010: 897983
Y3. IS5 AN EMISETON MOMTTORING AND RECORDING INSTRUMENT ATTACHED 70 THIS EMISE{OH FOINT? VEC [] HO D

[F ¥ES, DESER[BE
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L4, ADDEITICHRL CONMEWTS:

3. 1R CONTAMINRNT DATA FOR THIG EXISSION POINT:

AP CONCENTRATION . NOREAL HAt [hud ) METHOD
B IR EMISEIDNS | EXISEiGHS . aF
5[E {LES/HOURY [iLBS/HODAY MEASURENENT 1)
POLLUTANT E 5 BUAKTITY UKITS
X IE
Ty
T
PARTICULATES grains’secf
SULFUR DIDYIDE poe
NITROBEH DIOXIDE(S: ppa
HYDROCARSDNE ' ppa
CARRCH »CMOTIDE ppa
BTHERS pea
1

(1} ATTACH A EOFY OF THE TEST PROCEDURE, PROCECS MATERIAL EALANCE STUDY OR OTKER 9RT1S USED A3 METREDD OF nEasupfREht

L __]
FOF QFFICE YSE ONLY

[} PROCESS WETSHT TAPLE AFFLiz: T2 TALE EXISSION PLINT,

[} ERTSETON FOINT [5 NOT Ly COMPLLENCT NITH APPLITABLE REGULASIOM:

D EAISEION FOINT 15 MOT 1X COMPLIAMCE WITH PARTICULATE EM{SSION STANDSRD,

D ENISEI0N POINT 15 HOT LK COMPLIANCE MiTH HYDROCAZEECH STRMDARD.

D COMTIHUAUS R2H1TO%(E) RECOMNENDED FOR
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NFDES APPLICATION FOR PERMIT TO DISCHARGE
PROCESS WASTEWATER

5L016.23'APP-CERDRFU une 21, 1993
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LUnited Stales Oftice of Warer £PA Form 3510-20
Envirpnmental Protectign Enforcemant and Permis Sepiember 1286
Agency Washingron, DC 20480

Parmits Divigion

{

i}.{-:.EPA Application Form 2D —

New Sources and
New Dischargers:

Application for Permit to
Discharge Process
Wastewater

PH-3255
WpC
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EPA IO Number feopy front diem | af £ I Form Approved
ey fromfiem | oaf Foren 1 CA8 No. 2040-0085
Lrnr v dF dvpirey 717188

Pleate lype ar grint inthe unthaded areas oniy
Farh

2D| o New Sources and New Dischargers
) NPDES wE PA Application for Permit to Discharge Process Wastewater

. Qutiall Location |

Fgr each outtall. list the latude and longuude, and (he name of the reLeving water,

Quttalt Number Latilude Longitude Recewving Water fname)
frisr) Deg, Min| Sec| Deg| Min| Sec

] . ' I
il. Discharge Date /When da you eapect (o begs discharguigd)

lIl. Flows. Sources of Pollution, snd Treatment Tachnologies

A.  For each putfall, provide a description of (1) All operations cantribuling wastewater 1o the effluent. including
Pracess waslewaler, sanitary waslewalter, coofing water, and stormwarer runoff: (2] Tha average flow contrib-
utad By each operation; and (3] The reatment received hy the wastewater. Centinue on additional sheets
if necessary. -

Number fiist) finciude wrts; {Descripnion pr List Codes irom Tahie 200.7)

1

Owttall 1. Qperations Conzribuling Flow J 2. Avgrage Flow | 3. Treatmani
I
i

EPA Form 3510.20 {$-86) ' Pege 1 of B
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B. Aijtach a hine drawing showing the water flow through the facility. Indicate Sources of intake water,
oparations comributing vwasiewater 1o the effluent, and treaiment units labeled 1o correspond (o the maore
delailed descriptions in ltem [I-A. Construct a water balance on 1he line drawing by showing average Tlows
between iniakes, gperations, treatment units, and outlalls. If a water balance cannot be determined{e g.. for
certain mining activities), provide a piciorial description of the nature and amount of any sources of water and

any collection or freatment meaasures.

C. Except for storm runoff, leaks, or spills, will any of the discharges described in iterm Ill-A ha intzrmitient or

seaspnal?
Yes fcomplete [he fzifawing iabfe) D N fga ta wem 1Y)
1. Fraguancy 2. Flow
Gundall a. Doys t. Monthg a. Maximum b. Maximum c. Duraiion
Numbear Par Weeok Fer Year Daily Flow Tora! Volume .
- fspacify tspacedy Rate {specity firl days)
averagef average) Ji g} werll anits)

1v. roducvion LS

W there is an applicable production-based effluent guideline or NSPS, far each outfall 1451 1he eslimated level of production [prajection of
actual productian level, not design], expressaed in 1ha terms and units ysed in the applicable effluent guideline or NSPS, for aach al 1he
first 3 years of oparauion. i production is likely 1o vary, you may also submil alternglive estimaes {anach a separate sheet).

4. Quanuty
Yaar P Cray

B, Linis at

Moasure <. Operghan, Product, Mavenal, eic fsgecify}
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CONTINUED EROM THE FRONT EPA ID Number feapy from flem I of Form 71 | Outlall Number

V. Efflueny Cherarterivtics
- A, and B: Thesg items require you to report estimated amountsfboth concentration and mass) of the pollutants to
',-“ be discharged from each of yoaur cutfalls. Each part of thisitem addresses adifferent setaf pollutants and should

be completed in accordance with the specific instructions for that part. Data for each outiall should be an a
separale page, Attach additional sheets of paper if necessary.

General Instructions (See table 20-2 for Pollutants)

Each partof this item requests you to provide an astimaied daily maximum and ave rage for certain pallutansts and
the source of information, Data for all pollutants in Group A, far all outfalls, must be submitied unless waived by
the permitting autherity. For all outfalls, data for pollutants in Group 8 should be reported only for potiutants
which youbelieve will be present or are limited directly by an affluent limitaiions gurdeline or NSPS or indirectly
through limftatichs on an indicater pallytant.

2. Maximum d. Average
Daily Draity
1. Pallutant Yalug Valun 4. Source rsee insiructions)
finctude unirs] linclude units)

EPA Form 3510.20 §7-89) Page J ol 5 CONTINUE ON REVERSE
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CONTINUED FROM THE FAQNT EFAID Numbaer (copy f+om ftam § of Form 1)

€. Usethe space betew to list any of the pollutants listed in Table 20-3 of the instrugtions which you know ar have
reason ta believe will be discharged fram any outfall. For every pollutant you list, briefty dascribe the reasons you
believe it will be present.

1. Pollutan |2 Agascn tor Rigcharge

B, It there is any technica! evaluation concerning your wastewater trealment, ingluding £ngineering repars of pilod plant siudies, check the
appropriate hox bhelpw. ' . .
Repoari Available D No Report

8, Provide the name and location of any existing planiis) which, (o the best of your knowledge, resembles this
produetion facility with respect to production pracesses, wastewater constiluents, or wasiewaler treatmenis.
Namep Locat.on

EPL Frrm XRIN_20 (G_BRS Pprad A1 5 FARMTIRIE MR RIEYT BAME




3 B 1 7 4 FA ID Number feogy fram iiam ara of farm 1}

[Vl Qther Infarmation f0pranal)
Use the space below 10 expand upon any of the above guestions or to bring to the attention of the reviewer any
S other infermation you feel should be considered in establishing permit limitations for the propased facility.
4 Anach additional sheets if necessary.

. centiricanier |

! certify under penalty of law that this doecument and ait attachments were prepered under my direction or
SUPBrvision in accordance with a system designed to assure that qualitied persennei properly gather ard
gvaluate the information submitted. Based on my inquiry af the person or persons who manage the system, or
those parsons directly responsible for gathering the information, the information submitted s, to the best of my
kngwleoge andbelief. true, accurate, and complete. | am aware that there are significant penafties for submitting
fafse information, including the possibility af fine and imprisenment for knowing viofatipns.

|5, Mame and OHicial Tille fiyge o ornt) B. Prhone No

C. Signature 0. Dawe Signed

EPA Form 3510.2D {9-85) Page 5 01 5
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CITY OF MEMPHIS, DIVISION OF PUBLIC WORKS
"INDUSTRIAL WASTEWATER DISCHARGE PERMIT"
APPLICATION

CIMA STIADE FMEARAEI. - T O
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CITY OF MEMPHIS
Division of Public Works

INDUSTRIAL WASTEWATER DISCHARGE PERMIT APPLICATION INSTRUCTIONS

" Flease follow closely ‘the provided instructions when completing the

Application ~“Form. All entries except for the signature, shall be at least
printed or preferably typed.

SECTION A - GENERAL INFORMATION

A.l

A4

A.s

A.G

A7

A.B

The Corporate Name shall be the nace of the official corporation of
which the faeility is 2 parr. This name shall be that of the "first
line" corporation, and not & parent corporation.

The Corporate Headgquarters Address should be the mailimg address of the
headquarte-s of the above-named corporation.

The Campany Name shauld be that name which is used for official
transactioas with the facility.

The Mailing Address should be the address to which all correspondence of
an ovfficial oature regarding the facility would be sent.

The Facility MNere shouid be that of the pleant or facility feor which this
applicaticn is being submitted. A separate application is required for
each facility. Please use the plant name which is in commen usage, since
this neme will be referenced frequently in correspondence.

The Facilicy Address should be the acetual streer address opf the
above-named plant. - -

The GStandard Industrial Classification (5IC} rcode for your facility
should be entered on the application in decreasing order of wastewvater
velume produced by each activity. The SIC codes may be found in the
Standard Industrial Classification Manual published in 1987 as prepared
by the Cffice of Management end Budget, Washingtonm, D. €. A copy of this
publication may be found in most public libraries.

The Contact Official is the persoen, such as the plant manager, whe has
the responsibility for, or the knowledge of the wastewater-disgcharges of
the facilircy. Alsa provide the title and phone number of this
individual, .

The Signing 0Official sheuld be an efficial of the company with the
authority to sign for the company and certify the accuracy of
information provided on this discharge agreement. Also provide the title
and mailing address of this individual.
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CITY OF MEMPHIS
Division of Public Works

SECTION A ~ GENERAL INFORMATION {continued)

A.9 ({continued)
- For the purpose of this agreement the signature will be:

(1}

(23

(3)

{4)

By a respensible corporate officer which means (i) a president,
secretary, treasurer, or vige-president of the corporation in
charge of a principal business function, or any cther person wha
performs similar policy or decision making functions for the
carporation or (ii) the manager o¢f one or more manufacturing,
production, or operatign facilities empleying mare thamo 250
persons or having gross ennual sales or expenditures exceading 525
million ({in second-quarter 1980 dollars), if authority ta sign
documents had been assigned or delegated te the manager in
accardance with corporate procedures.

By a general pertner or propriergr 4if the Industrial User is
B partnership or sole proprietorship respactively.

By a duly auvthorized representative of the individual designated
in (1) or (2} of this section if: (i)} The authorization iz made
in writing by the individual deseribed in paragraph (1) or (2);
(ii} The authorization specifies either an individual or a
position having responsibility for the overall operation af the
facilicy from which the Industrial Discharge originates, such as
the position of plant manager, cperation of a well, or well field
superintendent, or a position of eguivalent responsibilicy, or
having overall responsibility far envircomental matters far the
conpany; and {(1ii) The written authcrization is submitrted te the
City of Memphis. .

If an authorization wunder (3) of this section is ne longer
accurate because a different individual .or position  has
responsibility for the overall operation of the facility, or an
overall respoansibility for envirgnmental matters for a company, a
new autheorization sacisfying the requirements of paragraph {3} of
this section must be submitted to the City of Memphis prior to or
together with any rteports te be signed by an auvthoried
representative.

A.10 The Signing Cfficiml should sign and date the application in the space
provided only after having fully reviewed the completed application.
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CITY OF MEMPHIS
Division of Public Harks

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS

3.1

BE.Z

B.3

5.7

.4

B.9

Brief Description of the manufacturing or service activity of premises.

List the maximum quantity per day of major raw wmaterials or feedstocks
used at your facility. If you have a prepared list of rav materials, this
may be submitted with the application in lieu of completing this table
(daily maximum quantities must still be reported). Should the space
provided prove insufficient addirional sheats may be attached. Use
standard units in ceporting quantities used on a daily basis (e.g.,
lbs/day, gal/day, etc.).

List the catalysts used or required fer productions and the intarzediates
produced at your plant.

List the products produced at your plant. Refer +to the instructions
listed for Item B.2Z.

List the by-products and waste products at your planmt.

List the substances that you add to your non-contact cooling water. Alsg
list the fate of all non-contact cooling water.

Indicate the days of operation per calendar week, e.g., Monday-Friday,
Honday-Saturday, etc.

Indicate the noroal hours of operation and the noumber of employees
assigned to each shift, accordiog te weskday or weekend operation. Be
certain te designate-times as am. ©Or pm.

1f deviations from normal weekly operations occur (e.g., na Wednesday
afternoon shift) and/or scheduled shutdown, do indicate.

Indicate if your processes are subject to any seaspoal variation. If so,
provide the approximate maximum and minimum wastewarer fiow rates in
gallons per day, of wastewater discharged to the punicipal sewer system
and the month{s) of the year when these occcur.

Briefly describe the operational variables and frequency of occurrence
that may result in an unuswal discharge (e.g. regular batch discharges,
weekly clean-ups, etc.).

List the person (or positien held) on the plant site who may ba contacted
for emergency situations during plant operating hours.

List the person(s) who shall be contacted at any time during an emergency
situation.
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CITY OF MEMPHIS
Divisipn of Publie.Works

SECTION C - WATER USAGE CHARACTERISTICS

c.1

C?z

C.4

Indicate the anoual quantity of water used at your faecility by source as
shovn in million gallons. These figures should reflect 21l sources of
water and all uses of water.

Give the MLGEW billing address if different from the facility's address.
List all the MLGEW numbers uysed at the plant sita.

Indicate the daily average water coosumption used for the purpose listed.
Dopestic/Food services tefers to a2ll sanitary cooveniences and shall
include any food services for employees. If seasonal wvariaticns chanpe
the percentage over a year's time, provide (on an attached sheet) a
percentage breakdown for the listed water usage purposes for each seasoan,
defining the applicable season {e.g., by mionths).

*ﬁ****t******!ﬂ*****1‘tl'l“l'i*l'*i'*****'l-*'i-i-*ii*ﬂ********i******i*t********tt*t****t

SECTION D - WASTEWATER CHARACUTERISTICS

D.1

0.2

D.3

D.4

Indicate the average daily quaptity of westevater discharged to the
municipal sanitary sewer system, in gallons per day as well as the fate
of all ather water discharged or lest from your plant.

List and describe the spill prevention control and countar-measure plan
in affecet for the facility.

Provide data for the listed parameters as determiped by the analysis of
samples collected by you aor your representative from your facility's
discharge to the municipal sanitary sewer system. Data generated by the
City of Memphis's sampling of your facility is not to be supplied.
Provide the most current, cowmprehensive data, If no data is available,
enter "NA" in the appropriate blenk. Mo survey mneed be immediately
conducted just for the purpese of completing this application. Describe
the pertinent factors of the sample/survey reported on, such as the
date(s), time(s}, type (grab, composite, average of composita analyses,
flow-proportional), sampling location{s), etc. (See Appendix € for
definitions for "daily average maximum level™, "instantaneous oaxizun
level" and "minimum pH limit", =8 well as the conversion formula for mg/l
te ff/day. .

Give the name of person or laboratory respansible Ffor the discharge
sampling and analysis.
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CITY CF MEMPHIS
Division of Public Works

SECTION D - WASTEWATER CHARACTERISTICS (continued)

D.5 1If your facility operates wastewater pretreatment processes, so indicate

D.6

D.7

and complete items &, b and . Such processes may be as simple as the
separation of 0ils and greases in traps or far more complex.

4. The unit processes used for wastewater pretreatiment should be
described here aleng with the wastewater guality parameter which is
affected by the process. Also indicate the degree of treatment which
accurs under cormal operating conditions, or the efficiency of the
process,

b. Any production characteristics and their associated preblems which may
affect the pretreatment processes should be briefly described hers.
Examples are changes in water flew due to normal operating schedule
changes, and changes in wastewater constituents due to changes in
chemical production.

€. Describe the methods used to assure the optimum eperatien of
pretreatment processes. An example is automatic pH ecentrol by acid ar
caustic¢ dosing.

List and describe batch discharges by type, volume, strength and tioe of
discharge if being discharged.

List and describe the type and description .of metering and sampling
facilities for the sewer discharge in the facility.

'*!‘*'I‘l“*************l‘******"*t**t*ti*i*i*i ********!tt!‘***t**i*ii—t** w3 ko ke

SECTION E - SEWER FLOW PLAN, SITE PLAN AND PROCESS SCHEMATIC

E.l

E.2

E.3

Give the ares of tha plant site in acres.

Provide a flow plan or & list of sewer cutlets, size, fiow of your
facility.

Provide a site plan of your facility indicating mwajor structures anod
existing ar proposed wastewvater monitoring locations, drains, ecatch
basins and other sewer access points., Also, indicate areag wused for
storage and processing of materials considered to be hazardsus. If
suitable, the space provided may be used for the plan, or a recently
prepared site plan may be attached.
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; CITY OF MEMPHIS
Pivision of Public Works

SECTION E - SEWER FLOW PLAN, SITE PLAN AND PROGESS SCHEMATIC {continued)

E.4 Provide a diagram of the flow of materizls and water/wastewater for your
entire operations, showing all majer activities and unit processes
generating wastewater. Indicate daily water flow rates for normal
operatien cenditiens. If suitable, the spsce provided may be used for the
diagram, or a receatly prepared diagram may be attached.

EXAMPLE:

AU NN EEEEEEENNNENN NN NN A
¢ f
P CAUSTIC WATER SUPPLY #
[ 10,000 gzalfday ¥
¢ it
g BEETS___ | CAUSTIC REEL ABRASIVE | FURTHER (DRY) #
¢ BATH PEELER PEELER PROCESSING §
{ &
¢ PERIODIC 4000 6000 ¢
¢ BAICH gal/day gal/day ¢
¢ RELEASE ¢
g 500 gal ?
# every 2 | SCREENING |—————50L1D WASTE ¢
? veaks ¢
g 10,000 gal/day ¢
g TolMeD F/
g SEWER TO MSD f
g SEWER 7
¥ 2
f BEET PROCESSING OPERATION ¥
J Z
EQO G EOOOY I FEG PO EPOOET TP R OB 0D D

E.3 Provide a diagram and description of all areas with quantified acreage
in square foot whers storm water (run-off) are discharged into the
sanitary sewver from the Industrial User facility.

*f****i—t**!'l**i—*iittit*t********ti'!'i'!-‘l:tl'i‘l!'ﬁi-ii-i-*f************************’ft'i-

SECTION F - SELF~MONITORING SCHEDULE

Self wmonitoring and analysis are required ‘to demonstrate continuous
compliance by categorical industries andfor other non-categerical
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i CITY CF MEMFH1S
Hvisien of Public Works

SECTION F - SELF-HONITORING SCHEDULE (continued)

industries with high pollutant limits as determined by the City of
Meophis.  The results of sampling and analysis of the Discharge shall
include the flow and the nature and concentration, er the production and
nass where required by the contrelling authority of pollutants contained
therein which are limited by the appliceble Pretreatment Standards. The
terms and conditians will be ser forth by the City of Memphis during the
completion of this Discharge Agreemant.

LA L R AL R st A b d b d b by e IR PR EEEEEER SRR EE T EEE R RS LR R R R R R R )

SECTION G - COMPLIANCE SCHEDULE

A compliance schedule ig required by Industrizl User for meeting
categorical pretreatment standards and/or the GCity of ¥eophis
pretreatment requirements. The schedule shall centain increments of the
progress io the foro of dates for the commencement and cowmpletion of
najer events leading to the construction and operation of additional
pretreatment reguired for the Industrial TUser to mset the applicable
local and/or categerical Pretreatment Standards. HNo incremeot shall
exceed 9 wmonths. Ko later than 14 days follewing each date in the
schedule and the Einal date for compliance, the Industrial User shall
subait a pragress report te include at a minimum, whether or oot it
complied with the increment of pregress te be met on such date and, if
not, the date on which it expects tao corply vwith this incremeat of
pregrass, the reasan for delay, and the steps being taken by the
Industrial User to return the construction to the schedule established.
In no event shall be mpore thar 9 months elapse berween such progress
reports to the City of Memphis.

A ATk RN NN AT E TN E RN RS bk ket Ew kR A kTN AN A Wk A F T ET AR A kAR RN ETTT

SECTION H - HAZARDOUS MATERIALS

List all hazardous, toxic, noxious or wmalodorous materials wused or
produced ar your facility. Where applicable, provide both the generic and
trade name of the material. Indicate the average daily usage rate {or
production rate, where produced on siee) of the material, as well as the
typical quantity stored en site. Be certain to gprovide units of
wezsurement for both of these items. As concisely as possible, provide
the location(s} of both material usape and scorage. 1I1f a pre-prepared
listing is submitted, all required information shall still be reported.
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CITY OF MEMPHIS
Division of Public Worka ‘

INDUSTRIAL WASTERATER DISCHARGE PERMIT APPLICATION

SECTION A - GENERAL INFORMATION

A.l Cecrporate Rame

A.2 Corporate Headquartera Address

Streec/P.0. Box

City State Zip Code

A.3 Company Name

4.4 HMailing Address

Street/P.0. Box

City State Zip Code

A.5 Facility HName

A.6 Facility Address

Street Zip Code
A_.7 Standard Industrial Classification(s)} a. b.
c. d. - e. £.
A.8 Cantact O0fficial
Kame
Ticle Telephone
A.9 Sigoing Official
Rame
Title Street/P.0. Box
Cicy State Zip Code

4.10 I certify that the information contained in this application consisting
of sevanteen pages (and any appeadices} is familiar to me and to the best aof
wy knowledge and belief, such informatiom is true, complete and correct.

Signature Date
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( CITY OF MEMFHIS
- Division of Publie Rorks

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS

B.1 Brief Description of. macufacturing or service activity of premises

B.2 BRaw Materials

Type Quankity
Used
[ 1 Pre-prepared list attached. [ 1 Above listing coatinued on

attached sheet{a)

3.3 Catalysts, Intermadiates

Type Quantity
Used
[ ] Pre-prepared list attached. [ | Above listing conticued oo
attacked sheet{s)
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. (' . CITY OF MEMFHIS
Divisien of Public Works

SECTICN B - FACILITY OPERATIOMAL CHARACTERISTICS (continued)

B.& Prin:ipallPrnducts

Type fuantity
Prodeced
[ ] Pre-prepared list attached. [ ] Above listing contiouned an

attached sheet(s}

B.5 By-products and Waste Products

Type ' Quantity
Produced
[ ] Pre-prepared list attached. { 1 Above listing continued ou
attached sheet(s)
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I CITY OF MEMPEIS
(ﬂﬁf Divisien of Public Works

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS (continued)

B.6 Conponents of Non-contact Gogoling Water

Type Quantity
Added
[ | Pre-prepared list attached. [ ] Above listing comtinuad on

attached sheet{s}

B.7 Weekly days of operatiocu are .

B.8 Indicate ¢the hours of operation of your facility and the oumber of
employees per shift.

Humbar of Employess

Shift Start/Stop Times Weeskday Saturday Sunday
Day -
Evening -
Might -

E.9 Other operations scheduled characteristics/scheduled shutdewn:

—————

B.10 Is your faciliey's production cperation subject to seasonal variation?
If so, please complete the following:

Seasonal maximum wastewater discharged to the municipal sewer system
gal/day, during the months of

Seasonal mipigum wastewater discharged to the municipal sawer system
gal/day, during the months of '
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CITY OF MEMPHIS
Diviaipn of Public Workas

B.1l BAriefly deacribe the operationmal wvarisbles and frequency af occurrence
that may result in an vousual discharge from your facility.

[ ] Additicnsl sheets attached.

B.12 List the persan (or position held) om the plant site who may be contacted
for emergency situaticns during plant cperating hours.

Hame Positicn

Phone Mumber

B.13 List the person{s) whe shall be contacted at any time during an emergency
gituation.

NHame Phone Rumber
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. CITY OF MEMFHIS
l Division of Public Works

SECTION C - WATER USAGE CEARACTERISTICS

C.1 Estimated annual water usage by aource: -

Source Million Galleons

Public water supply

Private well

Surface stream

C.2 MLGEW Billipg Address (if different from A.8)

Street/P.0. Box Ciry State Zip Code

C.3 MLGEW Account Fumber (or oumbers)

C.4 List of Daily Average water cousumptiou in the plant:

Purpasze Gallons per Day

Process (industrial}

Hoa~coctact ceoling

Boiler Feed

Incorperated in product

Domestic/Sanitary

{Other

[ ] Breakdown of seasonal percentages om attached sheet.
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CITY OF MEMPHIS
Division of Public Workas

SECTION D - WASTEWATER CBARACTERISTICS

D.1 Llist of Daily Average of volume of discharge or water loss te:

Method of Discharge or Loss Gallons per Day

City Wastewater pewer

Storm sever

Waste Hauler

Evaparative loas

Incorporated in product

[ ] Breakdowe of seasonal percentages on attached sheest.

D.2 List and describe the spill prevention control and counter-measure plan
that is in effect for the facility.

[ 1 Additisoal sheets attached.




38 150

| . CITY OF MEMPHIS
f Division of Public Works
SECTIOR D -~ WASTEWATER CHARAGTERISTICS (contipued)

D.1 The analysis of wastewater discharged to the municipal sanitary sever
system ia given below: (* See Appendix C)

TDAILY AVEHAGE *INSTANTANEOUOS
MAXTMIIM LEVEL MATTHMOM LEVEL
PARAMFTER mefl #/day mg/1 f/day

Biochemical Oxygen Demand (BODg)

Total Suspended Solida

Total Solids

0il and Grease {Hydrocarboma)}

'0i1 and Grease (Total)

Ammonia Hitrogen { NH3-N)

Total Xjeldshl FRitrogen (TEN)

Alkalinity
(Pounds of 100X sulfuric acid per day.(See Appendix B)

Acidity
(Paunds of 100% sodium hydroxide per day.(See Appendix B)

Temperature {Dagree Fahrenheit)
pE (Standard Oaits) (See Appendiz C}
[ ] Analysis sheet attached.

Sample /Survey description:

OTEFR. POLLOTANTS: These are Priority Pollutants and other substances

that may be preseot in the wastewater discharge. See Appendix A and C.
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|f CITY OF MEMPHIS

} Divigion of Public Vorks

SECTION D - WASTEWATER CHABACTERISTICS (continued)

P.4 Give the name of persca or laboratory respensible for the discharge
fampling aund analysis

-

D.3 13 your facility's wastevater treated prior to discharge to the runicipal
sever system? If yes, complete the followiang:

a. Briefly describe the unit processes used and the wastewater quality
befure and after treatment.

, [ ] Additicnal sheets attached.

b. Briefly describe your facility's production characteristic and any
persistent or normal operational problems that may affect the
operation of the pretreatment aystem.

. [ ] AMdditiozal sheers attached.
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I

' CITY OF MEMFEIS

F Division of Public Works ‘
;

!

7 SECTIOR D ~ WASTERATER CHARACTERISTICS (continued)

¢. Briefly describe the quality teating or process comtrol methedology
maintained to ensure acceptable pretrentment levels.

{ ] Additioual sheets =ttached.
[ 1 Copy eof typical operating data maintained attached.

D.6 Any batch discharges? . I1f yes, describe type, volume, strength
and time of discharge.

D.7 List type and description of metering and sampling facilities for sewage
discharge, if any.

10
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CITY OF MEMPHIS
Division of Public Works

SECTICN E - SEWER FLOW PLAN, SITE PLAN ARD PROCESS SCHEMATICS

E.1 Give the area of plant site in acrés} -
E.2 Sewer plan - Provide a fleow plan or & list of gawver ocutlets, size, flow
of your faciliry.
[ 1 Sewer piar or map of facility attached.
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CITY OF MEMPHIS
Division of Public Works
SECTION E - SEWER PLAN, SITE PLAN AND PROCESS SCHEMATICS (continued)
E.3 Site Plan - Provide a plan of your facility indicating major structures
and the locations of hazardous materials and certain sewer appurtecances.

[ 1 Site plan attached.
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CITY OF MEMPHIS
Divisiea of Public Works

SECTION E - SITE PLAN AND PROCESS SCHEMATICS (contiqued)
E.4 Schematic Floy Diagram - Prewvide a diagram of the flov qf materials

pPracess for your facility.
[ 1 Schematic flov of material or process diagram attached.
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CITY OF MEMFPHIS
Bivigsion af Public Works

SECTION E - SITE PLAN, SITE PLAN AND PROCESS SCHEMATICS {continued)

E.5 Permitted Storm Area - Provide a disgram and deseription of arcas
with quantified acreage in square feet where storm water (ren-off) is
discharged into the senitary sewer at your facility.

Total acreage: sg. ft.
[ ] Storm srea diagram attached.
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CITY OF MEMPHRIS
Hvision of Public Works

“ SECTION F - SELE~MONITORING SCHEDULE

The self monitoring requirement will be determipned by the Pretreatment
Program requirement and the City of Memphis and to be performed and/er - |
reported by the Industrial User.
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. CITY OF MEMPHIS
Divisiog of Fublic Works

SECTION G - COMPLIANCE SCHEDULE

Provide
stan;::dinmziéan::h:chedula_as required to meet categorical pretr
£ re i e
Pretreatuent proo . quirements required by the City of Me
[ ] pre-prepared compliance schedule attached.

COPY OF BEST PAGE AVATLABLE

¢
i
¢
¢
¢
#
¢
¢
#
4
#
¢
?
¢
2
¢
§
¢
4
¢
¥
i
g
¢
¢
?
¢
f
¢
#
’
2
¢
¢
¢
?
¢
¢
#

60 ' l
#Mr.’#M#Mﬂ#ﬂM##FMM#MMf.-'Mc?Mf:ft?0M#MNMMMMM#MWHMW##MNﬂ T

14




38 199

CITY OF MEMPHIS
Division of Public Works .

SECTION B - HAZARDOUS MATERIALS

List all hazardous, toxiec, noxious or wmalodorous materials used, produced or
formed as by-product or waste at your facility.

Daily Usage or Lacation(s) Location(s)
Generie Namea Trade Mame Froduction Inventory Usage/Production of Storage

[ ] Pre-prepared Listing attached.
[ } Above lListing continued on attached sheetsis)

17
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CITY OF MEMPHIZ Page 1 of 3
Division of Public Works
TABLE I

HAXIMUM EFFLUENT STANDARDS FOR DISCBARGE OF
WASTE INTO THE MUNICIPAL SEWERAGE SYSTEM.

Daily Average* Instanteneous

Maxjimm Haximum
Conscituent Coocentration Concentration

mg/l mg/l
Biochamical oxygen demand (1) {1}
Settleable selids [ml1/f1) (1) ‘1)
Total suspended solids (1) (1)
Nitrogen (total ¥jeldahl) (1) (1)
Argenic ' 1.0 2.0
Cadmium {2) (23
Chromium (hexavalent} 1.0 2.0
Chtomium {total) 5.0 1a.0
Copper 5.0 10.0
Cyacide (oxidizablse) 2.0 4.0
Cyanide {taotal) 4.0 8.0
Lead (2) (2
Mercury (z) (2
Nickel 5.0 10.0
Zinc 5.0 10.0
Ammonia NH3N L25 ppm 250 ppm

* Based on 24-hour flow-proportionate composite sample (1) Conaistent with
treatment plant capacity (2) Cadoium, wmercury, amd lead discharges are
geverely restricted due to lipitations placed on the dispoesal of sevage
sludge containing cadmium, mercury, and/or lead. Actual allowable discharge
concentrations for these constituents will be determined om a case by case
basis.

No persen shall discharge wastewater cootainiog any of the materials listed
herein inte the municipal sewer system or shall have any ceonection te the
municipal sewer system without obtaining writtem permission from the
Approving Authority.

Acrylooitrile 3,3-Dichlorobenzidens

Alpha BHC

Aldrin 1,1-Dichloroethane

Aluminum 1,2-Dichloreethane

Barium 1,1-Dichlorosthlyena

Benzene Dichlorcethyl ether{Bis(2-chlorcechyl))
Benzo {a) pyrene 1,2~Cis,dichloroathylens
Benzotrichloride 1,2-Trans,dichloroethylena

Beryllium ) l,2-Dichleropropane
Bis(Z-ethylhexl)phathalate 1,3=Pichloropropanea

{DEHE)
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- CITYy OF MEMPHIS Page 2 of 3
| Divisien of Public Works
TABLE 1
L}
Brumobenzane 2,2-Dichloropropane
Bromodichloromethane l,1-Dichloropropane
Bromoform = L,3-Dichlorapropene
Carhon tetrachloride M=Dichlorohenzene
Chlorpdane O-Dichlprobenzene
Chlorcbenzene Para-Dichlorabenzene
Chlorodibromemethane Fieldrin
Chlorpethane Diiscburyienes
Chlercform Dimethlpitrosamipe
2-Chlorophencl 2,4=Dinirraphencl
O-Chloeretoaluene 2,4-Dipitroluene
F-Chiorotoluene Ethyl benzene
Cumane Heptachler
pBT/DDE/DDD Hexachlorobenzene
1,2-Dibromo-3-Chlorapane
Diburylphathalate
1,4-Dichlorobenzena(p}
Hexachlorobutadiene Tin
Titeoium
Ilsopropylbenzene Toluene
Lindane Toxaphene {chlorinated camphane)
\ Methyl chloride 1,1, Z2-Trichloroethane
{Chlorcmachane)
Holybdeoum Trichloroethyliene
FCB-1260 1,2,3-Trichloropropane
Vinyl chleride
Prenols 0,4,P-Xylenes
Pyrene 1,1,1,2=Tetrachleroethans -

Detachlorcdibenzo-P-Dioxin
Octachlorodibenzofuran

Total Heptachlorodibenze-P-Dioxins
Total Heptachloradibenzofurans
Total Hexschlarodibenzo-P-Diaxins
Total Hexachloredibenzofuraos
Total Pentachloradibenzo-F-Dioxins
Total Pentachloredibenzofurans
Total Tetrachlorodibenzo=-P-Dioxins
Total Tetrachlorocdibenzofurans
1,2,3,4,6,7,8-Reptchlorodibenzo-P-Dioxins

1,2,3,4,6,7,8-Heptachlorodibenzefuran
1,2,3,4,7,8-Hexachlorodibenze-P-Pioxin
1,2,3,4,7,8-Hexachloreodibenzofuran
1,2,3,4,7,8,9=-Heptachlorodibenzofuran
1,2,3,6,7,8=-Hexachloarodibenzo-F-Dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8-Pentachloradibenzo-P~Dioxin
1,2,3,7,8=Pentachlorodibenzofuran
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I
1 CLTY OF MEMPHIS Page 3 of 3
r Pivisicon of Public Works
TABLE I

1,2,3,7,8,9-Aexachloredibenza~P-Dioxin
1,2.3,7,8,9-Hexachloredibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran-
2,3,4,7,8~Pentachlorsdibenzofuran
2,3,7,B-Tecrachloredibenzo-P~Dioxin
2,3,7,8-Tecrachloredibenzofuran

Approving Authority reserves the right to madify this list of materials
peohibited from sptaring the POTW as may becooe necessacy.
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CITY OF MEMFHIS Page 1 of 2
Divisien of Public Works

TABLE 2

. GUIDANCE CONCENTRATIONS IN MUNICIPAL SEWAGE
. - TREATHENT INFLUENT

South Plant Average North Plant Average

Infivent Influent
Parameter Concentrations Concentratians
BOD {Biochemical oxygen demand) (1) (1}
S8 {Settleable solids) (1) (1}
TSS {Total suspended solids) (1) (1)
Nitrogea (Tetal Kjeldahl) ' (1) (1)
pH 5-4 5-9
Temperature (2 2
Arsenic - -
Cadmium 0.005 ppm 0.005 ppm
Chroaium (Hexavalent) - -
Chromiun (Tatal) 0.375 ppm 0.375 ppm
Cyanide (Oxidizable) - -
Cyenide {Total) 0.505 ppm 0.605 ppm
Lead D.25 ppm ¢.25 ppm
Mercury 0.0042 ppm 0.0042 ppm
Nirckal 0.273 ppm 0.273 ppo
Zing 1.0 ppm 1.0 ppm
Copper 0.5 ppo 0.5 ppm
Silver 0.0294 ppm 0.0294 ppm
Fhenels 4.5 ppm - 5.5 ppm
0il & Grease 1060 ppm 100 ppm
Toluene 0.429 ppm 2.0 ppm
Fhenol 1.273 ppm 0.309 ppm
Mathylene Chlorida 0.25 ppm ¢.25 ppm
Benzene 0.043 ppm 0.043 ppm
1,1,1 Trichloroeathane .5 ppm 0.25 ppm
Ethyl Eenzene 0.04 ppm 0.04 ppm
Carbon Tetrachleride 0.075 ppm 0.075 ppm
Chloroforn 0.224 ppm 0.368 ppo
Tetrachloroethylene 0.13%9 ppm 0.139 ppm
Trichloethylene 0.150 ppn 0.150 ppm
1,2 Transdichlorvethylene 0.030 ppam 0.020 ppm
Napthalene 0.312 ppm 0.312 ppo
Bis(2Z Ethyl Hexyl Phthalate} 0.105 ppm 0.105 ppm
Butyl Banzl Fhthalate 0.333 ppm 0.333 ppm
Di-n-butyl Phthalate 0.0625 ppm D0.0625 ppm

Biethyl Phthalate 0.227 ppm G.222 ppm
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CITY OF MEMPHIS- Page 2 of 2
Division of Public Works

TABLE 2 (conotinuad)

MASE LIMITATIONS - No individual shall discharge a mass loading of the
conpounds detailed in Table 2 more than 15% of the average allowatble

influent loading gn an average maximum level. When comparing these mass
limitations and the concentration based on limitatioco in Table 1, whichever
limitation that is more restrictive will apply, unless a varience i3 obtainad
as described in paragraph (c) of this sectiom.

(1) Consistent with trestment plant capacity as datermined by the Division
of Public Works. (2) Temperature always to be less than 104 degree Fahrenheit
(40 degrees Ceatigrade).
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CITY OF MEMFHIS
Division of Public Works

APPENDIX A

**s METALS AND NONMETALLIC ELEMENTS #++

FRIORITY
POLLUTANT ANALYTE
NUMEBER

114

113

117

118

119

120

123

123

124

ALIMINGM
ANTIHONY
ARSENIC
BARIUM
BERYLLIOM
BISMUTH
BOROY
CADMIUM
CALCIUM
CERILM
CEROMIUM {TOTAL)
CHAOMIUM (HEXVALENT)
COBALT
COPPER
DYSPROSIUH
ERBIUM
EUROPIUM
GADOLINTUM
GALLIUM
GERMANIUIM
GOLD
HAFNITM
HOLMIUM
INDIUM
1I0DINE
IRIDIUM
IRON
LANTHANTUM
LEAD
LITHIOM
LUTETIUM
MAGNES TUM
MANGANESE
MERCURY
MOLYBDENLM
NECDYMIUM
NICKEL
NIOBIUM
O5MITH
PALLADIUM
PHOSPHORUS

Page 1 of 12
DAILY AVERAGE INSTANTANEQUS
MAXIMUM LEVEL MAXTIMUM LEVEL
mgfl #iday oefl fidav
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& CITY OF MEMPHIS Page 2 of 12
Division of Public Works

APPENDIX A

**% METALS AND HONMETALLIC ELEMENTS #w+

PRIORITY DAILY AVERAGE INSTANTANEOUS
BOLLUTANT ANALYTE MAXTMUM LEVEL MAXTIMUM LEVEL
NUMBER me/1 flday mg/1 ?/day

PLATINUM
POTASSIUM
PRASEODYMIUM
RHENTUM
RHODIIM
RUTHENIUM
SAMARIUM
SCANDIUM
125 SELENIVM
SILICON
126 SILVER
SODIUM
STRONTITH
. SULFUR
TANTALIM
TELLUR1UN
TERBLUM
127 THALLIUM
THORLUM
THUL LU
TIN
TITANTUM
TUNGSTEX
URANIUM
VANADIUM
YITERBITH
YETRIUH
128 zINC
ZIRCONIUT

LES AT AT ERL SRR RS R R LR T AR LA R R R R DRkl R e e A A AR

w4+ CLASSICAL +*+

121 CYANIDE (TOTAL)
CYANIDE (OXIDIZABLE)
FLUORIDE
NITRATE - NITROGEN
NITRITE - NITROGEN
RADIOACTIVE MATERIAL




CITY OF MEMPHIS Page 3 of 12
Division of Public Works
APPENDIX A
*xd DIOXINS/FURANG 2w+
PRIORITY DAILY AVERAGE INSTANTANEQUS
FOLLUTANT ANATYTE MAXIMUM LEVEL MAXTMIOM LEVEL
NUMEBER mg/1 giday me/1 #/day

129

QCTACHLORCDIBENZ-B-DIOXIN

OCTACHLORODIBENZOFURAN

TATAL HEZPTACHLORODIBRENZO-PB-DIOXIN

TOTAL HEZPTACHLORODIBENZOFURANS

TDTAL HEXACHLORODIBENZO-P-DIOXINS

TOTAL HEXACHLORODDIBENZOFITRANS

IOTAL PLNTACKLORDDIBENZO-P-DLOXINS

IDTAL PENTACHLORODIBENZOFURANS

TOTAL TETRACELGRODIBENZ(-P-DIOXING

TOTAL TETRACHLORODIBENZQFURANS

1,2,3,4,6,7,8-
HEPTACHLORODIBENZD-P=-DIOXIN

1,2,3,4,6,7,8~-
HEZTACHLORODIBENZOFURAN

1,2,3,4,7,8-
HEXACHLORODIBENZO-P-DIDXIN

1,2,3,4,7,8-
HEXACHLGRODIBENZOFURAN

1,2,3,4,7,8,9~
HEPTACHLORODIBENZOFURAN

1,2,3,5,7,8-
HEXACALORODIBENZO-P-DIOXIN

6,7 ,8-HEXACHLORQDIRBENZOFURAN

Hw

L3
D
|

CHLORODIBENZO~P-DIOXIN

» 3-HEXACHLORODIZENZOFURAN

|
» 7 B-HEXACHLORODIBENZOFURAN
+ S-PENTACHLORODIBENZOFURAN

~-TETRACHLORODIBENZO-
P=DIOXIN (TCCD)

2,3,7,8-TETRACHLOROD] BENZOFURAN

Ponamem gt

e
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CITY OF MEMPEIS Page 4 of 12
Division of Public Works

SN

. APPENDIX A i
‘ **x FIRROUS *w
PRIORITY DATLY AVERAGE IHSTANTANEQUS
POLLUTANT ANALYTE MAXTMUM LEVEL MAXIMUM LEVEL
NUMBER mg/L #/day mg/1 #/day

116 ASBESTOS

whEk b ewr kbt b AR A A A kk bk w ok krrw kR A Rk kR kA AN A A XA NER

*kx VOLATILE QORGANICS **r

FRIQRITY DALLY AVERAGE INSTANTANEOUS
POLLUOTANT ANALYTE MAXIMIM LEVEL MAXIMUM LEVEL
NUMEER mefl dfday ng/l #lday

3 ACRYLONITRILE
4L BENZENT
BROMODICHLOROMETHANE
4§ BROMOMETHANE (METHEYL BROMIDE)
CARECN DISULFIDE
50 CHLORDACETONITRILE
7 CHLORQBENZENE
51 CHLORODIBROMOMETHANE
16 CHLOROETHANE
23 CHLOROFORM (TRICEHLOROMETHANE)
45 CHLOROMETHANE (METHYL CHLORIDE)
C15-1,3~DICHLOROPROPENE
CROTONALDEHYDE
43  DICHLOROBROMOMETHEANE
DIBROMOMETHANE
DIETHYL ETHER
ETHYL CYANIDE
ETHYL HETHACRYLATE
38 ETHYLBENZENE
T0DOMETHANE
ISOBUTYL ALCOHOL
M-XYLENE
METHYL METHACRYLATE
44 METHYLENE CHLORIDE
(DICHLOROMETHANE)
O+P XYLINE
TETRACHLOROETHENE
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CITY OF MEMPHIS
Division of Publie Warks

APPENDIX A

*%% VOLATILE ORGANICS w*~+

PRIORLTY DAILY AVERAGE
POLLUTANT ANALYTE MAXTHITY LEVEL

NUMEER ngfl #/day

6

86

47
a7
49

ga
13

29
k{1
11

14
15

1 34]

Az
a3

1%

Page 5 of 12

Cantinuad

INSTANTANEDUS
MAXIMUM LEVEL
me/l #/day

TETRACHLC ROMETHANE
{CAR3CY TETRACHLORIDE)

TOLUENE

TRANS=1, 2-0ICHLORDETHENE

TRANS-1,3-DICHLOROPROPENE

TRANS-1,4=-DICHLORO=2 ~AYTENE

IRIBROMOMETHANE (BROMOFQRM)

TRICHLORCEITEENE (TRICHLORGETHYLENED

TRICHLGRC T LUOROMETHANE

VINYL ACTTATE

VINYL CELORIDE {CHLOROETHYLENE)

1,1-DICSL0RCGETHANE

1, 1-DICALOROETHENE

1,1-DICHLOROCETHYLENE

l,2=-TRANS~DICHLOROETHYLENE

1-TRICHIOROETHANE

. 2=TZTRACHLORDETHANE

=TRICALORODETHANE

, #—TZTRACHLOROETHANE

ICETOROETHANE

1
?
2
DIBHROMOETHANE
b
H

ICELORDPROPANE

, 3-TRICHLOROPROPANE

~3UTADIEZNE, Z-CHLORO

—DICHLOROPROPANE

1,3-DICHLORUPROPYLENE

1,4-DIQOXANE

2-3UTANONE

Z-CHLORQEITHYVINYL ETHER {MIXED)

2-HEXANONE

2-PROPANONE

2-PROPEN-1-0OL

Z2-PROPENAL (ACROLEIN)

Z~-PROPENZRITRILE, Z-METHYL

3=-CHLOROGPROPENE

L-METHYL -2 - PENTANONE
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CITY OF MEMPELS Page 6§ of 12
Division of Public Works
APPENDIX A
wh* SEMIVOLATILE ORGCANICS s++ Contipued
FRIORITY DAILY AVERAGE INSTANTANEQUS
POLLUTANT ANALYTE MAXIMIIM LEVEL MAXIMUM LEVEL
NUMEER me/1 #iday o/l fiday
l  ACENAPHTHENE
Ik ACENAPHTHYLENE
ACETOPHMENONE
ALPHA=TERFINECL
ANILINE
ANILINE, 2,4,5-TRIMETHYL
78  AYTHRACENE
ARAMITE

73
7t

78

75

17
43
18
42
668
67

76
68

&9
&3

70

DENZANTHZONE

BENZENETKIOL

BENZIDINE

BENZO{A) ANTHRACENE
(1,2 BENZANTHRACENE)

BENZOCA)PYRENE (3,4-BENZOPYRENE)

BENZO(B)FLUORANTHENE

{3,4-BENZDFLUORANTHENE }

BENZO(GHI JPERYLENE
(1,12~-BENZOPERYLENE)

BENZO(K)FLUQRANTHANE
(ll,lZ-BENZOFLUORANTHENEJ

BENZOIC ACID

BENZONITRZILE, 3,5-DIBROMD~4-HYDROXY-

BENZYL ALCQROL

BETA-NAPETHYLAMINE

BIPHENYL

BIPHENYL, &4-NITRO

BIS[(CHLOROMETHYL) ETHER

BIS(Z-CHLOROETHOXY JHETHANE

B1S{Z-CHLORDETHYL) ETHER

Bi1s(Z-CHLORDISOPROPYL) ETHER

BIS(2-ETHYLHEXYL) PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

CROTOXYPHCS

DI-N-BUTYL PHTKALATE

DI-B-OCTYL PHTHALATE

DI-N-PROPYLNITROSAMINE
(H-NITROSODI-N-PROPYLAMINE)

DIBENZQ(A, H}ANTHRACENE

DIBENZOFURAN

DIBENZOTRIQPEENE

DIETHYL PHTHALATE

o ow
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E - : CITY OF MEMFHIS Page 7 of 12

o Divizion of Public Works

|

j APPENDIX A
**% SEMIVOLATILE ORGANICS Continued

; PRIORITY DAILY AVERAGE INSTANTANEOUS
POLLUTANT ANALYTE - MAXIMUH LEVEL MAXIMUM LEVEL
NUMEER mg/l f/day mg/1 Pidav

71 DIMETHYL FHTHALATE

DIMETHYL SULFOQONE

DIFHENYL ETHER

DIPHENYLAMINE

DIPRENYLDISULFIDE

ETHANE, FENTACHLORD

ETHYL METHANESULFONATE

ETHYLENETHIOUREA

39 FLUDRANTHENE

80 FLUODRENE

9 HEXACHLORCGBENZENE
52 HEXACHLOROBUTADIENE

33 HEXACHLOROCYCLOPENTADIENE

12 HEIXACHLOROETHANE

REXACHLOROPROFENE

HEXANQIC ACID

B3 TINDENO{1,2,3-CD)PYRENE

54 IS0PHQRONE

ISOSAFROLE

LONGIFOLEINE

MALACHITE GREEN

HESTRANCL
METHAPYRILEINE

METHYL METHANESULFONATE

N-DECANE

N-DOCOSANE

H-DQDECANE

N-EICOSANE

H-HEXACOSANE

H-HEXADECANE

H-NITROSODI-N-BUTYLAMINE

H-NITROSODIETHYLAMINE

61 N-NITROSODIMETHYLAMIKE

N-NITROSODIPHENYLAMINE

N-NITROSOMETHYLETHYLAMINE

62 N-NITROSOHETHYLPHENYLAMINE

N=-NITROSOMORPHOLINE

N-NITROSCPIPERDINE

H-DCTACOSANE

H-DCTADECANE

K-TETRACOSANE

N-TETRADECANE

N-TRTACONTANE
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CITY DF MEMPHIS
Division of Public Works

APPENDIK A

k% SEMIVOLATILE ORGANICS www

PRIORITY -
POLLUTANT ANALYTE
NUMBER

33
56

64

gl

65

Bé

25

N, ¥-DIMETHYLFORMAMIDE
NAPHTHALENE
N1TROBENZENE
G-ANISIDINE

G-CRESOL

G-TOLUIDINE
0-TOLUIDINE, S-CHLORO
PARACHLOROMETACRESOL
P-CHLORCAMILINE
P~CRESOL

P~CYMENE
P-DIMETHYLAMINOAZOBENZENE
P-NITROANILINE
PENTACHLOROBENZENE
PENTACHLOROPHENOL
PENTAMETHYLBENZENE
PIRYLENE

PHENACETIN

PHENANTHRENE

PEENOL

PUENOTHIAZ INE

PRONAMIDE

PYRENE

PYRIDINE

RESORCINOL

SAFROLE

SQUALENE

STYRENE

TH1ANAPHTHENE
THICAGETAMIDE
THIOXANTHE-9-ONE
TOLUENE, 2,4-DIAMINO
TRIPHENYLENE
TRIPROPYLENEGLYCOL METHMYL ETHER
1+BROMO=2-CHLOROBENZENE
1-3ROMO-3~CHLORORENZENE
{~CHLORQ-3-NITROBENZENE
1 ~METHYLFLUORENE
1-METHYLFHENANTHRENE
1-NAPHTHYLAMINE

| -PHENYLNAPHTHALENE
1,2-DI2ROM0=3=CHLORGPROPANE
1,2-DiCHLOROBENZENE

Jg 212
Page 8 of 12
Contiaued
DAILY AVERAGE INSTANTANEQUS
HAXIMUM LEVEL HAXIMTM LEVEL
mg/1 flday mg/l ¢idav
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CITY OF MEMFHIS Page 9 of 12
Division of Public Works

5 _ APPENDIX A
**% SEMIVOLATILE ORGANICS *4* Continued
PRIORITY DAILY AVERAGE INSTANTANEOUS
POLLUTANT ANALYTE HAXIMUM LEVEL MAXIMOM LEVEL
NUMBER mg/1 f/day mg/l &/day
37 1,2-DIPHENYLHYDRAZINE
1,2,3=-TRICHLOROBENZENE
1,2,3-TRIMEZTHOXYEENZENE
8 1,2,4-TRICHLOROBENZENE
1,2,4,5-TETRACHLOROBENZENE
82 1,2,5,6-DI3ENZANTHRACENE
1,2,3,4-D1EPOXYBUTANE
1,3-DICHLCORO-2-PROPANOL
26 1,3-DICHLOROBENZENE
1,3,5-TRITHIANE
27 1,4~-DICHLOROBENZENE
1,4-DINITROBENZERE
1,

4-NAPYTEOQUINONE
l,5-NAPHTEALENEDIAMINE
2-(METHYLTHIOYBENZOTHIAZOLE

20° 2-CHLORONAPHTHALENE

24  2-CHLORQPHENOL
2-10SPROPYLNAPHTHALENE
2~-METHYLEINZOTHIQAZOLE
2-METHYLNAPHTHALENE
2=-NITROANILINE

57 2=-NITROPHENOL
Z-PHENYLNAPHTHALENE
2-PICOLINE
2,3-BENZOFLUGRENE
2,3-DICHLOROANILINE
2,3=-DICELORONITROBENZENE

3,4,6-TETRACHLOROPHENOL

, 6-TRICKLOROPHENOL

-DICHLOROPEEROL

-DIMETHYLPHENOL

~DINITROPHENOL

1

z,
2,
Nz,
3G 3,
59 2,
s 2,
2,

2)

i,

2,

2,

3
4
4

DINITROTOLUENE

4

A
4,5-TRICALOROPHENOL
4,6-TRICHLORCPHENQOL
&
6
&

-DI-TERI-BUTYL-P-BENZOOQUINONE
=DICHLORO-4-NITROANILINE
-DICHLOROFHENCL
36 2,6-DINITROTOLUENE
J-METYLCHOT ANTHRENE
3-NITROANILINE

28 3,1'-DICHLORCBENZIDINE
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RULES OF "TENNESSEE DEPARTMENT OF HEALTH AND
ENYIRONMENT BUREAU OF ENVIRONMENT DIVISION OF
AIR POLLUTION CONTROL"

CHAPTER 1200-3-9 CONSTRUCTION AND OPERATING PERMITS



" et ey bl s b ke g

38 215 1

Bhaty
Ehe oodien

.Hﬂ_gersnn
A0L-cr Ay
Cacult
appliod fapr and

(ay

oot

Eagin

in che digehacga ar L=

F.2/5
. COUNTY HERLTH DEFT.
DEC 14 92 11:15 MPHS, SHELDY
; HULES
or ’
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idencafige !n Jaragragh mnn-a-e-.n;cd} Fhall mawe *Enlizaviza ;op a
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DEC 14 "S2 11:15 MPHS. SHELDY COLNTY HEALTH DEPT.

. (2} Pogrizclace mattas als “onvanicant qevrcoc chak locate in or have a
1LgOLCAZANT | tmmass on als Qualizy Iln zhe Kiagepere adeitcional
conczol agea as definad Lo Chaprgr L200-3-9. ’

l. heiy alc contaminint eancce whish #3lts3, &r has Lhe preencial ba
anmit § ton:z per FERL Q0 tvere av parsitulazo pat-gps shall
BEILL2ZA bREY availinle caners) teconolugy 48 spaciried by :the
T=chnlcal 32CUstary At thR Rimm of ene complesae pormin
rppoication.

1. “Segiilcant Impact en pir CusliCy™ 15 darined ag Spccifien ip
Sulpesdlsacn 'a) sf Hulg 13a0-3-9-.0112}.

¥, "Parenrnidl e 8mitt ip dafined as Ipeciliod Im past S af Rulae
1200=-3-9-. 0174 75,

(%) Sonatswscion Her"iia tsaned under thig s=uln ¢ Dasged A InA Carmral af
’ AT contaminansa a@nly aacd ce aoe in 2f¥ WAy stfecT +he ApLlizant 3
2bll¢atlon To sansin fecesmizy parmits from other govessmansal asancLes,
{(7; The dpnllcant IST a Esnsorucrtisn PEUMLT fur 138 "equivalant ay Soa-4
sr=er! shall pav the.coss of gublirarian 2fF si- T
or zeceral law o zegulitions za e2feciuate the rig
Avgasrisy: T.CuA. fectliofn, S55-235-10% gng 4e5-2A3. ACninigesat-ve Hiazogys.
Griginal RAule aercisiec Juma 4, lgie, Amended eilfaciive TAnTary Y, 17T,
Argnded Maril 12, 1978, hrended Jope BS, 1u7d. Amendad March 21, 1979
‘Amartac Juie Il, 1979.  Amended tlevembes 13, 2978, Imergency riula eflaceive
Juas 3, 138L glisuuyl Gctoras T 4 Paviged aff:sztive Jaly 31, ileaL,
hmardea affec-ivae Oc=ober §, Loal. Aognced elffaczive Janusry 22, lLloaz.
Amendag *ff=ciive Marca 2, 1563, Ararced affzctive Augug: 22, 1932}, amanage

Scisgtive Nowgmbaz &, l§ag, Leppded affessivq Jyma 31, lees. Amended
wflesdoive July 1, lu30.
1203-3-9..02  OPERATINZ Pzauins

{Li Any pecwon olanning ko ecer:te an ai- CEREEMLRANt woures csasTructed of
Modifiwd in Aczsrfance with a cemzaucciasg PeTmit issysd Ly the Technical
Lecrztazy in Rule 1244-1-9-.31 af =nie ciagzer shall apely fas anc
receiva 3 eperating cermic from sh: Tezhrlcal Secrerary after i{nztial
Startup of th: sald alr nAstamisan: scu-ce. Himagy (%0) &ays shell 3m
alliwee fer his, sscvided raQraph {3 0f £5lE rule ig corzliad with.
This cife pariod ir ownanded fzsa alagsy {90 =2 sac Mendsed Lwen=w 121}
dayz If scick sampling hes ULeen ERquisad 1z a candltion w@n cghe
CORRLTUCTLONn permig, which iy f::th::lexteuduﬁ 0 slary [ANp gave 2frms
the atack gewpllng repost i requizgd an zh= eoasStruction Y A Certala
E-ma 1'% apecifiad, pravided che zcack dchpling rupnen ie ziled wiszh T2
Pivisian wichin 3lxty (#0) days @f Lnit-g; TSAFIUR orf the zlnw scaclslgn
FR o EAA congiiuesion pormiT anz Tl paragraiph (3] BE rhla tula iz
complied with. :

P.373

ezt
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.~ DEC 14 *32 11:15 MPHS. SHELBY COUNTY HEALTH DEPT. _ P.4/5
- {2} HNe person shall operate an air coantanlnant scczce i Ternegsad wilhaut
First u:t:u vlNyg an ogearating parmit fogm the Tacknical’ ..;:creza:.r EXCEPT
- ar apetilicdlly wxespiac in Aule L3GO-3-9-. ds. | MBw gnurcas apariking
with & valiz ©zASIIucsics oerail Ty opesafa wish tha €2nnGy ..u..‘::url pErmLE
IRr TRa nAme pariar sperirlian tn fAardgTipn [l) aneve.

[3) Appiicatenn foc AR Srezaning rermit shall be made en forms ovallable frcm
the Technical Secrecary and aligred Ly che acnliraas £4Th apglicariap
far an omeraszing decoic shall ba $iied wizia che "u::'-r-:nl JeCcIwtaly:
fat Mot lesa zhas =izrey (&0} favs Drl T o0 the eapisacivo ol an Auincing ’

oparazing nermis.

{7 1. Her mese than thizts (30) davs afte:s ipizial ac=riup ¢ an oailz
' ; . .
- CORTACLAAAT. ROUTDR CONSTTUCT R4 ar modisige -Tn i!’.::‘l"cil"l-- wich @
eonseruc=ion zesriz izsved Dy the Tecnnical lecreiary
2. 13 sT2ack aampling date nas Dead pédulred ws o« Zondirinm sa zre

CSMSRIUCTIon permlit, tAlg ting poriod L3 gxiesvied B tne €l
SFECorled oo oRe SONSTIUSTICH permit Por cnamittal m: the ccac'
; ict-  In om ecae anall chis period excesd 180
GAYR afnor STATTNO.

[4; ’'‘he ApATISing Tarmiec ARALL ARy "o 155zerd on evidiacs 2acis=fze= ry w3 the
Tecnnical Sesresary Shac toe coecation ;'f fald alr conjaminant source LR

Ia famplisnca =ith any s3ancazds or =ulal asd roguletiona promulgased Ly

’ the duard dard thas the opafasizn ©f $2ls ALI Cortafoiant sourca will nmx
Lagorfara —ith tha artainrent or miickcaamem o any Bis guality atandard.

Suci wvldence may include A ramuilraManct thac sao dnplicant cosduss guch

tesks 831 are necem=ecy Lo the TOLNL3N 94 Ede Tecknival SEEIETAIY CO
Aececmine Tha 2:ad andfor amount of alr coatamipirTc crizTsed from <he

SSerce, Ara.da:d gpe-allng purcaizs emall na walia sme g FAEind of onoe
{17 Yeas or Jor cueh time a5 deemed approp-iste by tae Techaical
IgoreTary, A permii lssued fo- lmxa raapn onae year snil! ne =wcignated as

1 i EEmEGe Sy BEr@mic.

(5} Any teren in soasessiza of ap epciaiing permit yhall malrcasn said
sperating ma-: raac.ly avallasla for :.:upec:-.:r._b;.- Es Tachnaiecal
fegoetary or Lis desigaalod fepsesentacive mn rne CHATARI NG fAromiEes. A
Perlofn rIcuiiec Dy nesa reguiltions te Rave cRc 32 mace operating
Peiinlls shzil 4eap aT 1p2ft one rlrllll'll';,nrj PATRLT pramLasarly  apa
esaspicusus’y disvlayed or ths coeratiaf '.:r-lr $¥5.

{6} OQpczition of =ach al: eercaminent fgurvy yhall De in acuosdenuy with che
Rr=viainae ang stipularisns ea% forch im ehe oprzrazing oersic, all
Provialens cf cheae vegulaliuna., ang atl areévis.nne of cha TannasrsaA alp
Quallty Aot

[7!] Tne duner or =pecacor of any 1iz contominant bous-s te whiZa kay oFf the
follawing ChaAgEs asw madk, BUL wWnlld rog be 4 dociiicacign ‘eeguiriag a

L]

z Toriday Pia




DEC 14 92 11715 MPHS, SHELBY COUNTY MEALTH DEPT. 18 ‘218- F.5/5

|
|
rorstruction scrmim, muze 2QLify Tne TRehsical Sacrocary Ehilrey (30) cays
befors the chanse i¢ commarecd, These changey ara: o

(a) rRAAgA ia air pollycleon coas=ral oyuipcant,
(8] cPange is azapk heigke or diamers=,

(¥} Shanga in sait velgsity (uf sore than tveney five 1253) perzent) or
exlt COmperaturas of morc than fill=un {15v] pazconc [aksslute
Lemperetare Paxiy), ’

(B} - Any stack wampllng Fepicl roQuircd am a Sonslructlon ‘pafmit i Tpart af v
Cha operacing geomit 2pplicaticn.  Any stach Famaling repout requirsd on
A% OpAracing pArmis i IT 903 she applivation fe- Fancwal cf thare
SpCratisg permis.
L}

(%} The Qunel QI c;e:ada:. At anyd Lir eankizifnsns scgy-oe Subjlact Td aa crdas
" ar variance jsoued ¥ aF v wilow TEe afurca By it3 zegms =a QpeErartes
while LXCEACINS an emifnion standard, afall Py the emost oF publicariznm
¢f anv asticas tincluding, &ur Apc lisisad 9. 4 copv of Cha mroapy
réquleen y ®IaTa or fedneg] lan 9 ZegUlelltng Eo Gizactuaza the Tiche

2¢ cognelirues Speiavlan. - ’ I

(=0} Thase agusces FOSSRSAIAG & valid permit = ha di:e Chapzer LjgD-3-3% -
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SECTION 13

"RULES AND REGULATIONS - MEMPHIS COUNTY GROUNDWATER
QUALITY

CONTROL BOARD OF SHELBY COUNTY"
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bé mage or peruitted unless the source and use of
. the zuxilllary sSupply, and che locatisn and
' acrangement of the intake are approved by the
Pepartment In wricling. .

Secrion 10 — INJECTION WELLS

¥o indection wells of any type shall pe allowed ify
Mamphls and Sheiby Qounty for tha jection of surface
or qrouncwalers, or chemically ar thermally alteces
warer, or any other Flulds into the underground
fcrmatdons. Mo well ennwtrucred shall be wzad for
Fecharge, injecticn. or dizpoaal purgoszes,

SecTlon 13 —- VARTANCES

14.01 -- Exigrine Welle

; Wells in existenca en the affertive date of this ant

: 5nall he required ro conform to the provisicns of
thesg Rules and Hequlatzans, or any rulez or
requlations adepted pursuant therety. where such

- pravisions relate to assesscant af foes, cross
connectlor coenerol, improperly malntalned wells,
abandoned wells and walls conErrucisd in =uch a wav
that creats aerlous health hazards, and any prher
1irms deamsd necessary oy the Deparkment.

é 14,02 == AGFBALS —— PROCLHIURE

Any person who feels aggrieved by sn order of the
Debariment lasued purauent to these rulus and
requlations snall be entitled to 3 hearing before the
Baard upon request.

A. The doard shall have and exerclus the power.
duty, and regponsibllicy to hear and deeide
all =matters concerning & verlance to or an

; eXCEpTian raken to any deslsicon, fuling,

i requirement, rule, regulation or order af
the Board or the Doparimenc.  Such appeal
shall bc made within fifteen {15) days after
reacelving nozlce of sucn gqecision, ruling,
requirement, rule requlatien. or order by
[illag o wrltten notice of appeal directly
to the Board specifying the grounds thercof
and the rallef requesred. Suen an appeal
thall act ao a stay of the declsien, ruling.
requirement. ruls, ragulaclon, ar arder in
quasrian until tfe Hoard has taken Final -
action on [N2 appeal. EXCRDL Whanh the
Departmant has determipned chat a health

27
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SECTION 6
"RULES AND REGULATIONS - MEMPHIS COUNTY GROUNDWATER

QUALITY CONTROL BOARD OF SHELBY COUNTY"
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be sxerciced 1o make certaln that all aress of 8 well coma
in full contact with a Sclution cantaining emough available
thlerine rn completely destroy all Pathegenic
nicrodrganimms,. an initial ehlorins cencentrdtion of [lity
Parts pur million (SO ppm) with a realdual chlorine
FRqUlresent of twenty-Five parcs Per @ilizon (2% ppm) after
twenly—four (24) mourg 1 considered adequars for this

: PUrPoSe. Damestic laundry bleachwes contalning sodium

! hypochlorite eirhar 1n powdar ar kahblet fors ooy be ysed.

: The well shall be gllowed Lo remalin vndtsturbed aftar the
Lredtien: for 4 perioed of Beanty~four (24) houss and then
tested for rezidval chlerine. at least twency-five parcs
per milliom (25 ppm} muse remain. After succeasful
Lreatmene, all water remaining In che wal! anc Supply
Syatem shall BA pumped frae of resldyal chlorine and a
Earple of frech water from the well %h14ll be collected by
and tested by the Department for bacterielogical surity.

.08 — LV o Wall
A. After & well has bean arillied. moditisd, or repalred, o

negative bacteriological sample shall be wbtained prior o
: Placing the well inte servics.

5 E. X well ghall not ba cunneceed ince 4 prémize unti] g sample
: Fas been collgoted which produces nagatlve bacreriologlcal
: rezults,

c. If a aample collected from q nawly canstructed weil 1=
pesliive for B, eoliform bacterla, it shall be the well
drillar‘s responsibllicy o rake Yhataver Stop;i neCegEaLy
TG Broperly disintect the well. Twy conaecurlse
bacteriological sampies Produclng neqacive rerults must pe
obcained prier te placing the well {nre service,

D. whonever a well {5 repaired op edified. it shall be che
Toiponaibllity of the wall dritler to Noaclly rl's Depactment
upon completion of WOrK to sample the well Far
bacterioleaical purily. Tt shatl ba the well arillar'g
responsibllity to Properly dizfnfoce the well LK

E completion.
! Saction & IONITCR AND BECAERY WELLI CONSTROCTTON STAMDAS
6.01 Caneral

A A congtruction permit is required for monirtor and recovery
wells,

B. All wells shall bu Constructed in a manner that will quard
against contamination of thg groundwater aquifery
underlying shalby councy. na PrrEon snall construct,

15
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repair, modify, or abanden or cause to be CARATCLETEd,
repalred, modified, or abandeaeg any well contrary to the
provizlons of thess Bules and Eegulatlans,

b.02 Eiting Criteria

WVhen o well aite i3 aublect to [locding 1t shail be cased
Lo & palnt at least wha foar abave Lhe 10k-yaar refurranca
flood level for the ares. In che case ¢of a flush mount,

. the well ghall have a waterproof seal with a Lockable

' leakpraof imnec cap. If necessary. the area <hall be

’ filled with marurlal APproved DY che Lopartmeat, properly

graded, and malntained re prevent the arcumularclon ar
recentlon of surface warer,

.03 Sanlvary Procection af wglls

A, All water used in EnA genstruction of i well dhall be from
an approvad potable warsr supply. Weter obtained from
lakes, pemds, siresms, and other sSuch syrface water Cources
1s not approved and shall not be used in the yel!
CONSLNICLion process,

B: It shall be the respomglbiliiy of the well ar-1llep te
PIotect the opanlng wade during the drilling and to prevent
any type of contenlnation frwm entering.

c. Sheuld & well be abandoned Lor any ceason, thi wall Ehall
: ba f1llled 1n a manner proscribed Dy Gecrion 9 of these
cules and requletions,

L. Whenever conatruction scocps before the well ta grouted the
©pan annular space shall be covared and the cesing capped,
The casing cap shall be 2ither threaded anty the casing:
géacured by a friction type device which locks ento the
casing; welded: or secursd by such other device or mebhud
a5 Tiy be Approved 5y che Departient. It ahall be the
responaibilicy of the ouner o hainbaln the lnzeyricy of
tha protective device places on the well opening by the
well driller. )

E. A well shall be 4-illed to a size Chat will permit the
CUIBr C2RiNG tn be SUrrolnded by a wates tlgnt geal a
minimm of two inches thick. All wells ahell be grouted as
80on as poxdible Bur Aot later rhan 24 hours aftar the well
©a5ing haz becn scr In place and all drilling has been

compleced.

F. The grout material shall comslst of a mlxeure of neac
Portland Cement or quick Battlng cement and water in a
ratio of alx (6) gqalloas of waber per nlnety-foaur (94)
poung sack of camant. A mazimum of six {§) percent, by

L6
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H.

welght, benconize may be acded. 2 specia. concizien for grouting
2 <ell may be Zade by the Department within the well cunstouction
peomil. '

The methd af qrouting ohe anmolar space or a we-l shall be
thrzuchouk the entlce lancth of the cazing in one concinuous
epecation from the cop of the scraeen or benronibs asal to
the qround aurface. The gqeous miztore may be panmet frou
Lk surface whon:

{a] wabtwe will nor be ancountarad, and
(o) the depth is l=as than twenty {20} feet.

freseure grovting io required 1f the aforesentioned conditions
are oot neb. Preasury grouting will ba acromplivnpd using

a tresmie pipe. When the treanie pipe is encased in Clwe groub
it must have the same procaciion as the casing. (ceter o
Razacraph 5.03D)

Tre vorchole shall not hydravlically connec: seperats equifers.

& .04 Conazriesion Matoriale And Other Reguicements

.

Aii zateriala, componeats; pecss, ctc.r used in the fnstallstion
of a2 monitaring or vecovery wall, such as tre casLing, soveen,
Fumping equipment, preasurs tank, wirizyg, pipe, and ather

such =scrents, misc corply 9ith Che standards o5 es=anlished
in eae RULES OF THE TEMNCSOETD DEEARTMENT 0T HEALIT AND ENVIROHMENT.
DIVISION CF GROWMIOWATFR FROTFCTION, CHAPIER QU00-4-2, gntitlad,
RCLES AND REGULATIONS PERTAINING TO GRGUMDWATER [ VELOBHMENT

AD THE 1 TOENSTHG OF WATIR WELL CONTRACTORS AND FUMY SETTERN.
When coemed necessary, the Departrent mav requirs standards

and specifiraticns tn ke more stringent than those recuirgd

by the Statc of Tcnnessee.

Ine woll zhall be backfilled to & point, a minim'm of Cws

{2) feet above tha ton of the screen with filter sans, tollioued
By 3 minimm of kwe {2 foot bentcnite palle: seel ahave,
viich shall be graucai in acoordance with Secrier 6.03.

All piping wateriais ahall ba flurh 3aint and threaded pipa.
Mo zolvent Weld cements or ather compounds shall be o)lowed.
Eng poinks ahall bove threaded ends or Be riverad an. Slip
on arde are not olloved., Top sapa shall be threaded or have
ace type ul locking feature.

Zentonibe pelleta ahall have A maximum size of 172 inch £

pravent bridging and ahail then be activated with zotanle
wzLer.

17
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6.05 =— Protectien of the Wel:

f. A lockable caver ahatl be provided ar the tecminal of ait
well easings. and anall bo s dasigned as kg prevent any
centamination frem antaring the well.

H. Wnen a woll sika i3 to be subject Lo fleeding it shall pe
vased to a zoiar (1) ar leasr twe (2) fast abova the 100-year
recurrenze flcod level for the acea: or (2) in Che Casw
Gf 4 Lhish pognt, have a vatarproof seal with 2 tockable
icakprood inner cap. khen necessary, t4e airse shall be
fi1lzd wirh marerfal approved oy tne Oapactmant, properly
gsadet, and mainctained to pravenc the accumulacion of cetwnslon
vl suelate water,

! ' C. Tntil che vall is arandonad and closed in aceoedance itk
Lhese cequiations, Lhat portion of the well abcva the gruiund
level stinll ha protected againsc canering of Sdeatruckion.

G.00 — Maipkenance of wells

A. v2lls shall be mainrained In an cpecacive condicion ar atl
times ie crder for water samples bo be cellectod fur analytical
puspasses and shall have ac laast 4na (L) kayed lock Lo prevent
tarmesing.

B. 221 wells shall be maincained in & eoenditien whacaby they
efe ok o hawsrd ©o health or envirmncent nor a scurcs ot
contaminabion to the qrovndwater aguifers,

. wWhes a well is dotermined to be asandoned at defined Ly
Ereze rules and regalacinns, tne ouner shall be ordersd
to =021 the well in accordonce with the Pecuirerencs af
Section ¥ of theme regulacions.

Sertion 7 —— SCIL BORINMGS

7.0 -~ DEFINITION OF 3CIL BORINGS

Ay hole thal ia Crilled, cored, dug, washed. driven, jettad,
refrilled, bored, or othorwine conztructsd, for fha poepaan
cf cetermining geoliyicnl formacions, vares loval, or for
tha purpose of lounding atouchures.

18
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Hadley Indutries

5900 West Fourth Street
Ludington, MI 49431
800/345-4227

Met-Pro Corporation
Duall Division

1550 Industrial Drive
Owosso, MI 48867
517/725-8184

North East Environmental Products
17 Technology Drive

West Lebanon, NH 03734
603/258-7061

ULTROX

2435 South Anne Sireet
Santa Ana, CA 92704-5308
714/545-5557
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Dear Custemer:

Thank you for your interest in stripping tower systems designed by Met-Pro
Corporation Duall Diwvision., I have enclased the product informarion which you
requested,

Our scripping tewer syscems are designed to remove the adorous substances
and VOC's from the influent warer stream. Duall manufactures the fans, duce,

and towars for such syscems from PVC and polypropylens for corrosiocn-
rasistant service.

Mec:Pro Cerporatien Duall Division has che experienced, multi-diseciplined
professional staff to ald {n che design, inscallarion, and menitoering of your
air pollurion coentrol equipment. OQur Field technical service offers inspection
and upgrading of existing equipment and addition of eleccrochlorination systems
for on-site hypochlorite generacion.

Servicing che industry since 1964 wich mere cthan 8,700 installacions,
Duall will provide you cthe benefit of our experience in air pollution concral
technology. We look forward ta che Opportunity to serve you. If yau have any
quescicons please call.

Very cruly yours,

MET-FRC CORPORATION
DUALL DIVISIGN

211-435T 7 012492
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GENERAL
PRODUCTS

POLLUTION CONTROL SYSTEMS,
SCRUBBERS. AIR STRIPPERS,
VENTILATION DUCTS,

HOQQODS AND FANS,

H
f




QOdor Control Systems

Cuall designs. on a day-lo-day basis, customized odor-¢caniral
scrubbers o meet customer specific needs. Through the use of
an in-house computer, in conunciion with a highly traingd 1ab
and chemical engingering slafl, Duall can design a umt 10 meet
even lhe striciest requiremernts. Major design cnieria evalualed
include: size ol unii. liler packings, moistuie exlractor, scrub-
bing liguid. GPM required, and matenal of constructian,

Services OHered

W Delerming the problem

B Deaterming the necessary degrae of contral

B Salect the best melnod of central

B Selact the proper chemistry

B Design lor mirtimum air volume

W Provide field seraccs, engingenng. insiallation. sian-up, angd
operalar iraimng

Typical Applicalions

B Brawernigs

B Arimal food

B Peslicides

@ Pulp and paper

B Industnal wasiewater Ircaimen’
E Municipal waslewaier Irealment
B Food processimng

B Chemical indusines

B Rendenng @ Tanning

W Reofineries # Pharmaceutical
B wWndical B Texiile

B Faund:igs M Painnng

B Fish grocessing
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Stripping
Towers

Quall stripping towers
romove Volalite Organic
Compounds(VOC's]
found in groundwalaer
supplias, induslnal
wastewaters anc
process eflluents.

Each strpping lower is
compuler-designed
Irorm an exlensive data
base. On-sie testing is
utilized when
necessary.

Advantages

B Sasily modilied far [uture changes

B Easily cloaned and maintained

B Lang service Life

B Simpie operalon

W Easy insialiation

BN Corrosian-asislan; construcion

B Compuler designed tnom exiensive data Dase

M Optional carbor absoroers ior polsming ate gvadable
when required

B Low Dressuye drop

Activated
Carbon for
Odor Control
& VOC
Remaoval

B Eliminaies residoal
odars emitted from
municipal 2nd indus-
Lrial processes

8 Removes “difficull i real” odors and elm:nales
remaining organic compounds from exhaust

Typical Contaminants Removed

W Volatile erpancs(VOC's)
8 Ammaonia”
@ Amines

B Hydrogen sulhige

B hMercaplans

B Sutur digxide

W Organic acids

“thirgin CArDon recamMennsg

Features and Benefits

@ Venica!, cylindrical vessels. from 2710 12" d.ameier
W Capacity to 1300 CFM, targer unns availapie uoon
regquesl

B Pellelized carbon pravides lower prassure drop

M Single and dual oeo aosorbe:




Duct, Hoods & Other Specialty
Thermoplastic Fabrications

Duatl duct, baods and t1anks are designed far each applica-
tinn in accardance with standards sel by 1he American
Conierence of Govarnmental Industriat Hygqienisls and -
OSHA

Duall determines the amount 27 air regquired at gach source
affecting hood slol size, size o! hood plenum and size of
duct.

The best corrosion-resislant matenal fer CoOnstruction is
selecied 105 ducl and hogos vsing the nighest quality PYC,
CPYC. PP PYDF, HOPL. FRP and PYC/rRP overlay,

Duall nas the highes: slandards and the most advarced
eguiament for manulacturing

Advantages

B L.ghiweigh: for aase of insizllalion

B Computer gesigned

W Eest carrosion-resistant maieria! lar aoplicalion

B Highesl manulacturing stanoards

W Designed and manufacluved 1o ACGIH and SMACNA
Sanoards

Centrifugal Fans

Duall offers a witde selectien ol comosion-resistant
centrilugal fans to handle even the most difficult
applications, Standam materials of constmiction are
fiberglass reinforced plasiie (FRP), polyvinyl chioride
{PVC), and polypropylene (PP}, Optional materdals of
construction are pohnanylidene fiupnde (PYDFY,
palyethylene (HDPE), high temperature PVYC (CPVC)
and slaintcss steel,

Advantages

M 100% conosion-resistant

B A0 to ovar BD,.DGD GFM available

M FE Models up 1o 14" 5.F.

B Tempearatures to over 200° F

B Electmonicatly balanced

B Rugged construdion

B Quiel operation

B Quich, easy installation

B High eMiciency, economicel operation
B Low mainienance

Type FB Gentrifugal
Fan—1.000 1o 60,000

Type NH Centrifugal Fan
500 to 60,000 CFM

Fan—150 to 2,800
CFM

Type Cl Centrilugal Fan
300 1o 3800 CFM

Type LF BTD Lab Fan
4D to 700 CFM
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Emergency Gas Scrubbers

W No external fan reguired—maxi-nizas rebability and mini-
mizes capilal and mainienance costs

B Excellent for treatment and control of suddan releases of
10Xt gases

B Especially useful in the waler treatmen: and chemical
process indusings

B Combine the particulate removal and gas maving features
at an ejesior with the gas absomion guality of a packed
lawer

TYPICAL APPLICATIONS

B Sullur dioxide
W Ammonia
m Chiloring

SPECIAL FEATURES

B Gas oeleciion available lor selzcied applicatons

W Fiow rates fram 50 — 10,000 CFM

& Corrosion resisianl consiuclion available in PYC,
polyoiooylene. tiberglass and a varigly of cual laminates
W Parliculate removal

B Sell-contlained racirculalion

Ejector Tower Scrubbers

Compac:, highly eHicient serubioers designed tor vapor
deposition reactors. cylinder cabinels, chemical storage
1anks, cnloring scrubbing and kaw- volume exhaust
applications.

B ldeal jor pariiculate remaval

W No exlernal tan

8 Flow rates o 300 CFM in siandard models
B Skio mounied

B Sell contained recircutalion

R Stationary or portasle installaiions

W Minimum hoox-ups—irash waler, drein, elecirical power,
chomical lend

B pH and CRAP control packages available

B Fiftings 1o connect nitrggen purge gas

N Full gne-ygar warranty

A Partial List of Duall’s
Major Customers

Tunker Air Force Base
Oxahoma Cry, DK

RACI. Riviere Beach, FL

Acgional Wasiowater Facity
Cape May Coumty, 11

Sancars Brothers Co,
Chveriand Park, KS

Axco

Regoarth Triangle Park, NG
Pratl B Whilney

Sraigepout, WY

Mithwst Abaminum

salama zoo, M

Xeras, Webster, NY

freemwbox Plaling
Greermymod, S0

Aiipd Finishing

Girand Fixpids, Ml

Eastern Hafilion Env,
MAONIGOMEry, AL

150 Naier)! Decnbolion Center
Endmoatt, NY

ATRT Solid Siale Tech,
Lipper Macungig, PA

Chewn-Tranoes, E} Cajan, CA
Keeter Brass
Grand fapids, M

Lakeland City Waslewbler
Tezatmen Flant
Laketano, FL

WMeGraw-Edson
Alpgn, MI

Tuzas Aprgspace Ind.
Istantul, Turkey

Kot Qiv, ol Morck & Co
San Diege, CA

Unarco, Wagoner. OK
Town of Wosterly
Weamty, Al

Anamalic

Wosterdlln, OH

Pathic Crioride
Columtius, GA

Paase Sun Pig. *G" Project
Tadt, Saudi Ambia

Amarican Can.,
Graptigs Comer
Bante Green, MI
City 01 Do
Wigtlar & Sawar
Delronl, MU

[BM. Tech. Developmeni
Eradizon. NY

Aaythean Ce.
VWanham, MA

Catemillar
AU, Il

Columbia Inf). Lid.
Longueut, Quebec

TRAW Arcrall Componernis
Maenva, OH

Pralips Labs,

Briandd! Manor, NY

Ford Motor Co.

M1, Clemens, M

Bérdviow Satelling

Diathe, KE

Staniey Plating
Forestatie, CT

MarTemi, ine.
Walerbury, CT

AUTINA, [,
Hesion, VA

Wang Lahs
Mathumen, MA

Temxdyne Inc.
ashua, W

Isotromics, Inc
Herw Bordfamd, MA

Kimg Ragio. Ciatne, KS

Gonbra
Marmaowac. ¥l

Aven Byslems Dov.
Wilminginn, MA

Gitlette Co.
Boston, MA

Unard Tedh.,
Sikarsky Alrerah,
Sxmlierd, TT
Fronetale, M
Dougtas Al it

Tomanop, {4
Long Beach, CA

G. A Technotogy
San Diegp. CA

Camtinal Abotaram
Loutsville, KY

Charlesion Haval Shepryard
Chadeslon, SC

El Fasp YWagtawator
Treatmen Pland
El Paso. TX

tnclan Crenk
Kameas Cdy, MD

Cooper indusines
MEsouni Gity, TH
Chaunewun Wasiewatior

Treatment Pan!
Chailaugua, NY




Problem Solving

Peaple - tha hran of the company- dedicated to the design,
production and servicing of quality products, ensuring our repu-
lation far exceilence,

Feople - wilh experience in zll lacets of business, from man-
agement, engineering, sales, and preduction through inslalla-
tion. Not just keeping pace with the industry but providing lead-
ership. The longevity of our employees is a lestimony 1o Qur
commilmenl and assurance of gquality. H is considered o be a
persanai challenge ta this company ta selve your problems
thraugh this breedth of experience.

Exzperlenced Local
Representatlves

B Trained air-pollution speciakisis
W Over 50 offices nationwide plus inlamational rapresentation

In-House Engineers

B Dedicated professional statft—ehemical, civil, machanical
engingers

Project Engineers

W Extensive background—engineering. manufacturing,
installalion
B Total responsibility from arder through shipment and beyona

Manufacturing Personnel

W Highly traingd. motivated and guality consgious emplayees

-Trained tnstallers

@ Experiencad personne—basic supervision with full um-key
capaobilities

Quality Assurance

Cormosion-resistant, warranted air-pollution conirgl eguipment
and venilation systems. These products offer long lile and
proven performance al aftordable prices. and are your
assurance of salislaclion in mesling the regquirements of
specificalions end gavernmenial regulations.

Wet Scrubbers

B Siandard or custom-engineerad
madefs, wide selection, high efficiency,
corrasion-rasistant, leng lile, low watar
consumption, minimum mainignance.
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Corroslon Aeslstant Fans

B Broad performance. quiet operation, rugged canstruction,
alectronicalty balanced

Duct Syatems—Exhausi Hoods

B Ehiciantly designed, energy-conserving, carrosion-resistant,
lightweight, artraciive

Qil Mist Eliminator

| Eficient, compact, self-puwered, versatile.

Chemica! Mist Eliminator

B Slandand or cusiom-gngingared madels
W Dry or wel operation

Alr Stripping Towers

W Removes Volatile Organic Compounds {YOC's) from
groundwater.

Efficiencies

Madem labor-saving {acilities enable Duall 1o be a leader in the
design and development of new and improved tagrication
methods, keeping your ¢os1s low. Two manylagiuning plants
insure fimely delivery of your grder

B Cver 60,000 5quare. i.. labor-saving equipment, tesearch
and developmen! laboralory

Total Service

Mare than an equipment praducer, Duall emphasizes the tatal
service approach to custamer problems, Dedication Lo cus-
tomer satislaction s the hatimark of Quall’s service palicy.
Aflar-tha-sale sarvice is impenant. and Duall provides il on a
highly profassianal lavat,

Customer Services

W Specificalion writing assistance, system design, field man-
agement, installation, starl-up, operation and maintenance
training, warranty service.

Spetial Services

H Pilcl siudies, on-sita tosting, 1ab studies
B Air permit assistance
E Design/build enginearing

il s twr =4 ke

DCORYRIGHT 1992 HET-PAS COAPGRATICH, DUALL DMVISICH

1B o
Ml Duall Division

1550 INDUSTRIAL DRIVE, OWOSS0, MI 48867
(217}725-8184, FAX (517)725-8188

OUALL DIVISION 15 & REGISTERED TRADEMARK OF MET R0 CORPORATION 11-5000 B9

Represented by:
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Duall

AIR-STRIPPING
COLUMNS




DUALL experience
saves fime and money
from specification

to start-up

The ready availability of potable water is ong of our
mosl pressing problems. Evidence Is increasing thal the
supply is shrinking, and more and more of the available
water is contaminated with volatile grganic compounds
(VvQCs), usually chlerinated solvents. Consumer
pressure, as well as governmental regulations —
federal. stale and local — are demanding eflective and
prompt action to preserve water availability for both
human and industrial use. Duall is in a umigue position
to meet the industry’s needs for eflicient, cost-effactive
vOC removal,

Many organic compounds are found in groundwaier
supplies, industrial wastewaters and process effluenis.
Some dissolved gases, hydrogen sullide, ammonia and
CO, cecur naturally; still other manulaciured chemicals
are found as contarminants. There are hundreds of
poteniial poflutants that may be removed by air
stripping. The ease of stripping depends on a particular
compound's vapor/iguid equilibrium constan; (VLE). In
wrn the VLE is influenced by temperature, other
contaminants present and general chemistry of the
water.

More and more engineering firms and consuliants rely
on Duall's many years of mass transier experience. We
wark closely wilh the project manager to ensure that
our poriion of a complete system performs as
expected. We do not compete with Design/Engineering
Service Firms — rather we enhance the project
manager’s success by providding gur expertise and
experiance in pollution control technologies and
eguipment.

The result af this cooperation is the “eptimum” stripping
column system, neither over- nor under-engineered. It
will deliver the required efliciency at the required liquid
capacity (from 5 gpm to 3000 gpm), while operating at
minimum pressure drop, Doall stripping columns are
fabricated of corrosion-resistant materials, faciitating
ease of cleaning and maintenance. These sirippers can
be readily mogified 10 meet future requiremeants.
Turnkey installation is available, with on-lime delivary,
optimum energy effliciency and a aone-year warranty.

Clearly, ihe Duzll way is the efficient way — in
compieteness of design, ecanamy, delivery,
performance, and salisfaction.

L Dauar ‘mauses, rc BE6
All Aights Assarved

A typical PVC-gconstructed air stripping  calumn,
designed for 99.8 pe:cem removal afficiency of 1,1.1-
trichtoroethanrs, 19luene and Licnlorethylens from a
20-25 gpm well sousce. This 25" tower was provided
camplelg, with seil-cleaning oplian and mator slaref
conlro!l panel. Syslem was in pperalion (hree weeks
aher design approval The iower operal2s yaar-
Yound at a siie on the east ¢past Performance
exceeds requiremenis.

One of Lhe larges! single tower sinipping ¢olumns in
operallon it (Nis coumry, this Duall um:l was
designed lo remove TCE and other YOCs 1o less
than 1 part per billion. Il consisienty performs above
specifications. The 128" diamatar by 30° high
strippar processes lrom & 3,000 gpm welt waier
source. The unit leatures high efficiency packing
and all PYC consiruction, Two BVC fans provide ihe
air supply; ona lan is lor emergency bacxup. Starner
and alarm panels ware supplied by Duall. a5 was
instailation and sian-up Service.




Here is the most efficient,
cost-effective answer to VOC
removal, degasification and
odor elimination

Buy anly what you need with guaranteed
performance. Advantages include:

# Removal rales exceeding 99.9% for many VOC's

Capazcities from 5 gpm to 3,000 gpm in
single-column applications

Computier design

Laboratory feasibility testing

Pilct tesling services

Rental columns available
Carrasion-resistant construction

Complete packaged systems on-site

Rapid field assembly and reduced field tims
Installation siart-up services

Carbon adsorption units available for exhaust air
purification

Many other optional leatures, such as
self-cleaning and auvtomalic manitoring, provide
safer, unattended cperation

All ¢columns are not ¢reated equall

You cannot afford failure when dealing with toxic
chemicals. Our experience is your assurance that
Dwall air stripping columns are the answer 10 your
VQC removal problems. Duall performs.

A typical Duall Air Stripping System consists of a venical
packed tower with a frash air blower and pump. The stripping
process is carred out in a countarcument contacting column.
Polluted water is distibuted over a caretfully selected packing
material and cascades down to the bottom drain. Fresh air is
forced up through the packing. The air continuously contac!s a
large water surface ang contaminants are transiemed to the
air. In order to echieve the desired rempval efliciency, the
thermadynamic processes must e
malched {o the proger column
characteristics. Such important
variables as column lgading, gas-
to-liquid ratio, temperature, air
distribution and pthers must be
considered to praduce an oplimum
column. Duall uses a compuler
simulatar, calibrated tnorn aciual
field 1ests to design gvery column,

UNITARY STEEL SUPPORT BASE FaN

TAPERED INLET

SuPPLY

WATER INLET

SAMPLE TAPS

= DEMISTER

-

- "ﬁ' SECTION

L

- -y

e d

SEE-THROUGH
SPRAY HEADER
ACCESS

DoGcA

LIFTING
LUG

MNON-CLOGGING
HIGH
EFFICIENCY
PACKED

EED

\

FLANGED FOR
EASY HAMDLING

PACKING
REMOVAL ~|
DOOR

i

DRAIN —

OPTIONAL
SELF-CLEANING
AECIRCULATING

PUMP

——-

CHEMICAL
ADDITION PORT

T

Vi

R

oD




38 2317

Dmea provides installation service

fo assure on-site performance
A .

Duall's concem wilh efficient design and
construction does nat end with shipment to

the customer. We provida installation service

as an extension of our expertise in system
enginesring. Duall-supplied columns, whether

pilot or permanent, are quickly erected at the

jobsite rom factory matchmarked compo-

nents. Winter/summer operating data and

actual field performance testing allows Duall

to offer performance guarantees.

NOTE: Activaled Carbon or Calalylic
decomposilion may be required [0 meel
air emission stancargs, Selection of air
emissicn contol depends on many fac-
tars. In general, the tower design must
be optimized i air emission controls are
requifed. Heating the water or air may
he desirable to reduce tolal cost ol
owning and operating Ine system. Ali
services are reascnably priced. Contact
Duall for your air-siripping needs.

« 22 YEARS OF POLLUTION CONTROL EXPERIENCE
= ENGINEERED SYSTEMS = SCRUEBBERS # FANS mm
« OIL AND CHEMICAL MIST ELIMINATORS
INDUSTRIES, INC.
DUCTWORK ¢ MOISTURE EXTRACTORS _.

Main Oflice: .
a CUSTOM FABRICATIONS )
700 5. MeMillan Streel 102 Hillside Drive
s CORARDSION RESISTANT CONSTRUCTION: Owosso, M| 488570769  Forest City, NC 28343-1000 _
PYC, FAP, S5TAINLESS STEEL, ETL. Telephone: (517) 725-B184 Telephona {704) 245-8725

Tolex 22-8532 Telex 8O-2240 .-

ud

{5
REPRESENTED BY:




You requested more information...

.

Enclosed is material that describes our modular ine of ShallowTray "
aeraticn $ystems for stripping volatile contaminants from water.

The systems - using simple, patented ShallowTray technology - come in a
variety af models for treatment rates ranging fram 1 gpm to 200 gpm”.
Remaval efficiencies (based on your site's effluent requirements) are
achieved by adding trays.

Each unit is typically fabricated {from stainless steel and instrumenied to

your specifications. Molded polyethylene residential Point-Of-Entry models
and 1-12 gpm groundwater remediation systems are also avaitable.

Please call me if we can assist you in removing VOC's or Raden from
water...or if you would like a proposal that is specific to your project.

Sincerely,

(L

arry Clarke
Customer Service

Enclosures

*Designs for greater treatment rates on request.

Nor:h Easi Environmemal Products 17 Technotogy Drive West Lebanon NH 037B4 (B03) 262.7061 Fax (603} 2%8-7083 o




Environmental Products, In@®
17 Technology Drive '

West Lebanon, NH 03784

603-298-7061
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Turbulent frothing
maximizes volacilization
and scours the 2eration trav.

Contaminated
water inlet.

Treated warer falls %

inco holding tank.

Air is vented to the
atmosphere or 1o vapor
phase trcatment of choice.

Water rravels around
the full length of the
baffled ctray, beeoming
progressively cleaner.

Fan

This tiustration s representative of the Shallow Tray™ Model 2611,

%" holes resist
fou]ing.

O

biows airup

through hundreds of

holes inta the water.

Protected under L'.5. Patent No. 5,045,215, Qther U5, and [nternational Patents Pending.

T-iute an frant caver: top view of 2327 Series aeration ay in action,
Photo on back ¢over: ¢rass secton of a ShailonTrav in action (Full scale).

ShallawTray is 2 rrademark ar Nonh Lo Eavinens
€ 1392 North East Enviranmenta: Paoduers, Tooe
QOur policy 15 one of cantrnual imozn smens and woseicm e the

Al Producs, Ine,

C

Primced on recycled paper
¥} Scpember




Low Profile

k;-)The discreet size of a ShaillowTray™ air stnipper docs
not adveruse a contamination site. I is easily
accessed for maintenance and can be installed inside
a building. The system is also ideal as a trailer-
mounted, portable stripper for pump tests, pilot
studies, short-term cleanup, or emergency response.
There is no tower.

Treatment

The ShallowTray process
uses forced draft,
countercurrent alr stripping
through baffled aeration
trays 1o remove volatle
arganic compaunds

from water.

Contaminared water 15
sprayed into the inlet
chamber through a coarse
~mist spray nozzle. The
*—-)Watcr flows over a flow
distribution weir and along
the baffled acration tray.
Air, blown vp through
%s" diameter holes in the
aeration tray, forms a froth
of bubbles generating a
large mass transfer surface
area where the contaminants are volarilized. The
neccssary contact or residence time to reach
required voladlizadion is achieved through model
size, addition of trays, and flow rate selecuon.

Resistant to Fouling

ShallowTray systems are resistant to fouling
problems. Treatment trays have large #a" diameter
aeration holes. In addition, the turbulent agtion of
the froth scours the surfaces of the tray reducing
build-up of oxidized iron.

If, under extreme conditions, oxidized iron
™~ accumulates or hardness begins to scale up, ravs can

The air forms a froth of bubbles approximately
& inches deep on the aeration tray, generating a
large mass transfer surface area where the
contaminants are volatilized.

Air is blown up through hundreds of %" diameter
holes in the aeration tray.

be casilv cleaned through ports using a washing
wand and pressure washer. Trays can also be easily
removed for 2 thorough inspecuon and cleaning.

Full Range Turndown

Mot only are ShallowTray systems forgiving of
“surprise” inorganics in the warer, they also allow
operation anvwhere within the rated flow range. In
fact, as the flow rate s
reduced, performance
increases, Also, as demands
change (stricter effluent
contaminant Jevels) so can
the ShallowTray system. Its
modular design allows for
the addition of trays which
increase the percent removal
of contaminants.

No Disposal

ShallowTray systems have
no packing or diffusers 1o
coniend with and no costs
associated with GAC
breakthrough, fouling or
disposal and replacement.

System Size

To determine the system
siz¢ required tor vour site, first identify the flow
rate. This guides vou o the ShallowTray Series
needed. As an examgple, with a flow rate of 30gpm,
select the 2622 Sceries, which is rated for flows from
1 wo 30gpm.

Next, identifv the contaminants present and the
removal requirement. Generally, this detcrmines the
number of travs required. However, the graphs in
this brochure should be used as a guideline enly.
Ior a proposal. send us or vour representanve the
specifications. Request for Quoranion sheets are
available.
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- A Danseon of Resowcas Consanvalion Company 2435 Sauth Anne Streal
Sania Ana, CA82704-5308
Phong; 714 545-5557
Fax: 714 557.5398

BPecember 3, 1992

Mr. Dan Currenze

Engineer Science

425 Woods Mills Road South, Suite 150
Chesterfield, Missouri 63017

Dear Mr. Currenze:

[t wus good talking with vou today. Literature on ULTROX = advanced oxidation processes has
been enclosed, as you regquested.

Liltrox processes provide solutions 1o complex environmenial problems by desiroving air and
water borne toxic organics gn-site, thereby eliminating the potential residual liability associated
with older technologies. The patented ULTROX® pracess utilizes ultravieler light with ozone
and hyvdrogen peroxide to destroy a wide range of organic compounds in waier, inciuding many
an the EPA's priority poilutant list.  Phenols, aromatic selvents, including BTEX, M.T.B.E,,
chlorinuted solvents, PCBs, PCP, explosives in water und pesticides, ure examples of toxics thai
are destroved in ULTROX® systems.

ULTROX® processes avercame the problems associated with ather treaument meihods, as the
ultimate products of the process are trace sals, CO, and H.O. In contrast 1o air stripping or
activated carbon, no_toxics are emilied w the atmosphere or adsorbed onio media which
require landfill disposal or regencration. ULTROX® processes cun be run continuously or
intermitientdy, which i1s an advaniuge over biological processes thar are affecied adversely by
variations in flow rate or contaminant iype and conceatration.

Commercial application of advanced oxidatian technelogy began over ten years ayve with the
instullation of an ULTROX® system at [BM's Boulder, Colorado, facility. Acceptance of
ULTROX® technology has prown rapidly, with commercial systems in operation 2t many
Fortune 300 companies 1oday. Insialled system cupacities vary from 1.6 G.P.M. 10 1100 G.P.M,,
with totdl installed processing capacity in excess of 1.2 billion gallons per vear.

Sysiem specifications are developed on the basis aof exiensive laburatory and commercial
application data bases and/or bench scale reatability studies conducted at our laboratory
fucilities. Skid-mounted pilot plant units also are available for use at the customer job site (o
acyuire additional design dawa when necessary.

G A Haliburtzn Campany
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ULTROX® systems are manufactured for lease or outright purchase. Rental units also are
available for shori-term clean up applications. Full service maintenance contracts also are
available on request.

ULTROX® processes are used as a stand-alone treatment pracess or as part of a reaument
irain in tandem with processes such as ultrafiliration, biotreatment, activated carbon or metals
removal. ULTROX® equipment and service is guaranteed 1o provide the performance required
to ensure thar the end user consisiently remains in compliance with their regulatory guidetines.

Thunk you for your interest in ULTROXe Advanced Oxidation Processes. Please contact us
if you have any questions.

Sincerely,

William S. Himebaugh
Natignal Sales Munager |

WSH/mms
Enctosure: Literawre Package
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U Itrox ® Caalytic Treatment
. Qzone Tank Dffgas
.Process Decomposer

@ Treated
; Walter o
Discharge

.--"'*

Y

Ultrox
UV/Oxidation
Treatment Tank

Compressed Air Ozone

Generator @ P!

M

Contaminated e (I , ®

Groundwater or Wasiewater e .
Hydrogen Feroride
@ Hydregen peroxide is combined with contaminated @ Water flows Irom left (@ right through a series ol
walgs. tre@imant chambers.
@ Dzone is generated ang injected into the treatment @ Residual ozone in tha offgas is converted ta axygen by
@ank. a catalylic decomposer, eliminating any release of
ozone,

©

Comaminated waler is pumped 1o 1he reatmen! lank

and irradiated wih uliravigtel light. The light reacts @ Treated water {igws 1o discharge.
wilh 1he ozone gas and hydrogen peroxide, producing

hydroxyl ragicals which dastroy organic conlaminants.

See example below,

How the Ultrox process destroys organics.

\
- {f N
Hy0, T — -~ Co,
Hydrogen Carbon Digxide
O Parcxide oH* m
" Hydroxyl ™

. Radicals ™=
Y - H,O
{ Water
- o
ofcYo
cr
Chipride
1. Hydrogen peroxide and ozone are 2. Ultraviolat light provides the anergy to 3. Carbon dioxide and water ars 1ha end
added to water containing organics; break up hydrogen peroxida and ozone progucts, along with inorganic chlordes.
this example shows Irichloroeihylene intg hydroxyl radicals. Thase radicals
{(TCE). and the uliraviolet light attack the

crganic and break its chemical bands.




The {Hirox process
usas uliravigiel figh,
ozane and hydrogen
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Why move organics
from one place
to another?

To get rid of arganics in walear, you can remove them
with carhon or strip them with air. But then they're
left in a carbon bed ar released into tha atmosphere.

Uitrox has a beker way—desiroy the ¢rganics.

The Ultrox precess uses ultraviolet light, ozone and
hydragen percxide (UV/Oxidation) to break down
loxie arganics inlo harmless organic 2cids, carbon
dioxide, water and trace salts. Results: no disposal
cosis and raduced liahility.

Ultrex destrays:

= groundwaler = thlorinated solvenis
= grinking waler « BTEX compounds

« process water + PCBs

* industrial = samivaolatile

Ultrox treats:

.?5: _‘;-‘f;dﬂ to desiroy waslewater compounds
OXIE Organics. * high purity = pesticides
cooling water « phenols
* leachate * cyanides
The Ultrox advantage.
Commercially proven. Low energy.

Ultrox has been in the UVIOxidalion business
since 1884, Indusiries served include electric
utifity, aerospace, electronics, petroleum, wood
traalting and chemical processing as well as
municipalities, 000 and DOE facilities. See the
back page for selected case studies,

An Ulirox pifot plant may be
ingtallad on site 1o Somonstrals
the afactiveness of the

W Oxidation process,

The patented combination of UV light with ozane
and hydrogen peroxide allows Ultrox ta use efficient,
Iow intensity lamps.

Compact.
Ultrox systems are modular, compact and
ransportable for easy on-sita installation,

Autornatic,
Ultrox systems are automnatic in a continuous flow or
batch mode and require litle monitoring.

Low maintenance,

UV tamps last more than 9000 hours. The ozone
generator diglectric cells require cleaning once every
fwo years.

Compatible.

Ultrox systems can be integrated with carbon
treatment, bioramediation and ather technologies for
enhanced cleanup.

Demonstrable.

Ultrax maintains a laboratory fully equipped to
determine syslem perormance on particular waler
streams. An Ulirox pilot plant ean be installed on
site to demanstraie effectiveness under actual
aperating conditions.
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How industry is using the Ultrox process.

Auto Parts Manufacturer

|
Industrial
process A
watar ‘

River

ULTROX

Weli

nput: 210 gam of groundwatar with 7000 ppb TCE, DCE, methyviens chiorids. Cuiput: <4 ppt toral VOCSs.

Municipal Well Chlorination

ULTROX |——

Orinking

Hames
water well
Input: 1138 gom of groundwater with 20 ppb PCE, Quipul: <G.2 ppb PCE.
Aerospace Company %
iron removal Carban tresiment
Irrigaticn
ULTROX 1;
wall
Storm drain

Input:100 gpm groundwaler with 1500 ppb TCE, PCE, vinyl chloride, TCA, DCA. Ouiput: drinking water standards.

L.5. Bureau of Engraving

Metals Dialomacesus
remgval Centrifuge earth filier
: %4 3 | —Jp uLTROX |, ,

Sawer
Input: 50 gpm of wastewatar from prnting operation with 183 gpm cyanides. Oulpul: « 2 ppm cyanides.

E;fiﬂzfeai:tzlgr.nation on the Ulirox process, U LTR OX

call or fax with your water treatment needs, L
! A Division of Aesourcos Consenanon Company

€ 1592 Resources Contorvmon Comasry, AL nghte resarven.

Uzron® in & regimeioe srednmark of R g Consenanon Company. 2435 South Annp Sirpet
Sanla Ana, ©A 82704-5308
Phonp: 714 545.5557

G A Haliburign Company Faa: 714 557-5355
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APPENDIX F- COST ESTIMATES
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APPENDIX F
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APPENPIX F - COST ESTIMATES

Project: Removal Action for Ground Water

Defense Distribution Reglon Central, Memphis Tennessee

By: Engineering-Science, Tnc.

68719793

/ 8t. Louis, MO

Cost Summary by Alternative

Alternative

-]

7

Capital
{1993 %)

$599,478
$604,293
5825,248
$471,078
5659,398

$498,213

Metals Treatment $1,089,260

Annual
O &M
(1923 %)
$270,187
229,327
$1031, 487
$111,000
$163,500
$149,200

$102,500

Net Present
Value (10 yrs)
8.0%
$2,233,756
51,984,349
52,649,696
$1,250,092
51,626,386
$1,388,294

51,645,411
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APPENDIX F - COST ESTIMATES

ALTERNATIVE 2 COST ESTIMATE oB/1G8/53
on-Site Extraction, Air Stripping, POTW
Project: Remcval Action for GCround Water
pefense Distribution Region Central, Menphis Tennessee
Iten Unit Cast

No Iten guantity Units Cost Extension

CAPITAL COSTS
1060 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. Steel Casing 50 LF $80 528,000
108 6-inch ID St. Steel Screen 210 LF 5130 £27.,300
106 Well Installatien 5460 LF 515 58,400
107 Well development 7 ea 53,000 521,000
110 Well Vault/Head completion | ea 5,000 840, 000D
111 Metering/B’flow prev 8 ea $1,500 $12,000
112 Piping, Pump Discharge 600 LF 26 $3,600
120 Elec Pump, 75 gpm B ea %1,500 $12,000
i2z1 Elec Controls 8 ca $2,000 %16,000
122 Elec Power Distribution 2,000 LF %15 $30,000
130 Piping, Cellection Installed 2,000 LF $10 $20,000

200 TREATMENT SYSTEM

210 Site Prep/Concrete Pad 1 ea $20,000 20,000
220 Air Stripping Tower, 520 gpm 1 ea 575,000 75,000
219 Blower Fan, 1,000 sctfm 1 ea $9,000 59,000
231 Elec Controls 1 ea 520,000 520,000
292 Metering, Influent Piping 1 ea $5,000 55,000
34040 ON-STTE PIPING FOR WATER DISPOSAL
410 10-inch PVC sewer 300 LF 520 %g,000
400 OFF-SITE SEWER UPGRADES
410 15-Inch VCP sewer 3,000 LF £54,00 5162,000
420 Manholes 1 per 500 LF 6 ea $3, 000 518,000
Estimated Design Cost . 7.00% of Construction 639,218

Alternative 2 - Total Capital Costs $559,478

OPERATION AND MAINTENANCE COSTS, BNNUAL

500 Environmental Technician 500 hrs 230.09Q %15,000

911 Wells Egt Repairs/replacement 38 well $1,000 $8,000

912 Treat Eqt Repairs/replacement 1 ea $12,000 512,000

g21 Electrical Costs 80,000 KWH 50.08 26,400

922 Sewer Use Charges 273,312 000 gal 50.60 $163,987

930 Laboratory Analysis 56 samples 5300 516,800

940 Reporting/Record Keeping 12 mo 54,000 548,000

e ———t—t=2

Alternative 2 - Total 0 & M Costs $270,187

Net Present value (1993 $) for 10 years E.DD% Interest 52,233,756

10 year cost per 1,000 gallons 50.817
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AFPENDIX F - COST ESTIMATES

— - ALTERNATIVE 3 COST ESTIMATE a8/19/93
. On- & Off-Site Extraction, Air Stripping, POTW
Project: Removal Action for Cround Water
Defenge Distribution Region Central, Memphis Tennassee
Item : Unit Cost
No Item Quantity Units Cost Extension
CAPITAL COSTS
100 EXTRACTICH WELLS
101 Mobkilizaticn 1 LS 54,000 4,000
102 Well Drilling, 7 new wells 560 LF 240 $22,400
103 Split Spoon Sampling 28 ea $20 $560
104 6~inch ID S5t. Steel Casing 350 LF £80 $28,000
105 6-inch ID St, Steel Screen 210G LF %130 $27,300
106 Well Installaticon 560 LF £15 $8,400
107 Well developnent 7 ea $3,000 $21,000
110 Well Vault/Head completien 8 ea $5,000 $40,000
111 Metering/B‘flow prev B ea §1,500 £12,000
112 Piping, Pump Discharge 600 LF 56 $3,600
120 Elec Pump, 75 gpm 8 ea 1,500 $12,000
121 Elec Controls 8 ea $2,000 $1&,000
122 Elec Power Distribution 3,000 LF 815 545,000
130 Piping, Cellection Installed 3,000 LF 510 530,000
200 TREATMENT SYSTEM
210 Site Prep/Concrete Pad 1 ea $20,000 $20,000
220 Air Stripping Tower, 400 gpm 1 ea S68,000 S68,000
230 Blower Fan, B00 scfn 1 ea $7,500 57,500
231 Elec Controls 1 -1 | $20,000 $20,000
232 metering, Influent Piping 1 ea 85,000 55,000
300 ON=-SITE PIPING FOR WATER DISPOSAL
310 10-inch BVC sewer 300 LF 520 %6,000
400 CFF~SITE SEWER UPGRADES
410 1&5-Inch VCP sewer 3,000 LF $50.00 $150, 000
420 Manholes 1 per 500 LF 6 ea 53,000 $18,000
Estimated Design Cost 7.00% of Construction $3%,533
Alternative 3 ~ Total Capital Costs $604,293
OFERATION AND MAINTENANCE COSTS, ANNUAL
900 Environmental Technician $0Q hrs $30.00 $15,000
911 Wells Egt Repairs/replacement 8  well £1,000 $8,000
912 Treat Eqt Repairs/replacement 1 ea $12,000 12,000
921 Electrical cCosts 62,000 KWH $0.08 $4,960
222 Sewer Use Charges 207,612 000 gal 50.80 $124,567
330 Laboratoery Analysis 56 samples $300 $16,800
940 Reporting/Record Keeping 12 mo $4,000 $48,000
Ly ————t——————
Alternative 3 - Total O & M Costs $229,327

Net Present Value (1993 $) for 10 years 8.00% Interest $1,984,349

$0.956

10 year cost per 1,000 gallons
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ALTERNATIVE 4 COST ESTIMATE 08/19/93
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
CAFPITAL COSTS
100 EXTRACTION WELLS
101 Meobilization 1 LS 24,000 54,000
102 Well Drilling, 7 new wells 560 LF 540 $22,400
103 Split Spoon Sampling 28 ea $20 5560
104 6-inch ID St. Steel Casing 350 LF 580 $28,000
105 6G=inch ID 5t. Steel Screen 210 LF 5130 527,300
106 Well Installation 560 LF £15 $8,400
107 Well develcpment 7 ea $3,000 $21,000
110 Well vVault/Head completion 8 ea $5,000 £40,000
111 Metering/Bfflow prev 3 ea £1,500 512,000
112 Piping, Pump Discharge 600 LF g6 53,600
120 Elec Pump, 75 gpm 8 ea 51,500 $12,000
121 Elec Controls 8 ea 52,000 $16, 000
122 Elec Power Distribution Zz,000 LF 515 %30, 000
130 Piping, C¢ollection Installed 2,000 LF $10 $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 Chenmical Storage/Handling 1 ea S20,000 $20,000
231 Elec Contrels 1 ed 530,000 $30,000
232 Metering, Influent Piping 1 ea $5, 000 55,000
240 Effluent Sump 1 ea 525,000 825,000
241 Effluent Pump/Piping 1 ea $10,000 $10,000
300 ON-SITE PIPING FOR WATER DISPOSAL
310 10-inch PVC sewer oo LF 320 $6,000
400 OFF-SITE SEWER UPGRADEDS
410 15=Inch VCF 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%0f Construction $53,988
Alternative 4 - Total Capital Costs $B25,2438
OPERATION AND MAINTENANCE COSTS, ANNUAL
800 Environmental Technician 500 hrs 530.00 %15,000
%01 UV Sys Engr 200 hrs $360.00 512,000
911 Wells Eqt Repairs/replacement 8 well 51,000 $8,000
912 Treat Egt Repairs/replacement 1 ea %132, 000 12,000
921 Electrical Costs 200,000 KWH $0.08 $16,000
922 Sewer Use Charges 273,312 000 gal $0.860 $163,987
923 Hydrogen Peroxide 26,000 lbs/yr $0.45 $11,700
g30 Labeoratory Analysis 56 sanples $300 $16,800
540 Reporting/Record Keeping 12 no %4 ,000 548,000
Alternative 4 - Total O & M Costs $303,487

Net Present Value (1993 $] for 10 years 8.00% Interest 52,649,696
10 year cost per 1,000 gallens $0.9639
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ALTERNATIVE 5 COST ESTIMATE

on-Site Extraction, Air Stripping, Surface Drainage
Project: Removal Action for Ground Water

Defence Distribution Region Central, Memphis Tennessee

08/19/93

Cost

Extension

Item Unit
Ho Item Quantity Units Cost
CAPITAL COSTS
1040 EXTRACTION WELLS :
101 Mcbilization 1 LS s4,000
102 Well Drilling, 7 new wells 560 LF 540
103 Split Spoon Sampling 28 ea 520
104 6-inch ID St. Steel Casing 150 LF $80
105 6-inch TID 5t. S5teel Screen 210 LF %130
106 Well Installation 560 LF 815
107 Well development 7 ea $3,000
110 wWell Vault/Head completion 8 ea 55,000
111 Metering/B’flcw prev B ea $1,500
11? Piping, Pump Discharge 600 LF 56
120 Elec Pump, 75 gpm 8 ea 1,500
121 Elec Centrols a ea £2,000
122 Elec Power Distribution 2,000 LF %15
130 Piping, Collection Installed 2,000 LF S10
200 TREATMENT SYSTEM
210 5Site Prep/Concrete Pad 1 aa 520,000
3220 Air Stripping Tower, 520 gpm 1 ea $75,000
230 Blower Fan, 1,000 scfm 1 ca 59,000
231 Elec Controls 1 ea 520,000
232 Metering, Influent Piping 1 aa 55,000 -
240 Effluent Sump 1 ea $25,000
241 Effluent Pump/Piping 1 ea $10,000
00 ON-SITE PIFPING FOR WATER DISPOSAL
310 10-inch Force Main 1,000 LF 525
320 Discharge Headwall 1 ea $6,000.00

Estimated Design Cost
Alternative 5 - Total Capital Costs

OPERATION AND MAINTENANCE COSTS, ANNUAL

7.00% of Construction'

300 Environmental Technician 500 hrs $30.00
911 wWells Eqt Repairs/replacement B well 1,000
$12 Treat Egt Repairs/replacement 1 ea $12,000
321 Electrical Costs SQ, 000 KWH 50.08
910 Laboratory Analysis 136 samples 5300
940 Reporting/Record Keeping 12 mno $4,000:

Alternative 5 — Total O & M Costs

Net Fresent Value (1993 $) for 10 years

10 year cost per 1,000 gallons

54,000
$22,400
S560
§28,000
827,300
58,400
$21,000
$40,000
512,000
$3,600
512,000
816,000
$30,000
$20,000

$20, 000
$75,000
$9,000
$20,000

$5,000
$25,000
310, 000

425,000
$6,000

$471,078

$15,000
548,000
$12,000
47,200
$40,800
$48,000

$131,000

8.00% Interest %1,250,092

0,457
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ALTERNATIVE 6 COST ESTIMATE
On-Site Extraction, UV/Oxidation, Surface Dralnage

Project: Removal Action fer Ground Water
Dafense Distribution Region Central, Memphis Tennessaee
Item Unit
No Iten guantity Units Cost
CAPITAJL COSTS
100 EXTRACTION WELLS
101 Mobilization 1 LS $4,000
102 Well Drilling, 7 new wells 560 LF $40
103 Split Specn Sampling 2B ea 520
104 6-inch ID 5t. Steel Casing 350 LF $80
105 6-inch ID St. Steel Screen 210 LF $130
106 Well Installation 560 LF $15S
107 Well development 7 ea 53,000
110 Well vault/Head completion 8 ea $5,000
111 Metering/B’flow prev 8 ea $1,500
112 Piping, Pump Discharge 600 LF $6
120 Elec Pump, 75 gpm 8 ea $1,500
121 Elec Controls 8 ea %2,000
122 Elec Power Distributicn 2,000 LF $18
130 Piping, Cellection Installed 2,000 LF 510
200 TREATMENT SYSTEM
210 Site Prep/Building 1 ea $50,000
220 UV oxidation unit, 520 gpm 1 ea $200,000
230 Chenmical StoragefHandling 1 ea $20,000
231 Elec Controls 1 ea 530,000
232 Metering, Influent Piping 1 ea $5,000
240 Effluent Sump 1 ea $25,000
241 Effluent Pump/Piping 1 ea $10,000
300 QN-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 6 - Total Capital Costs

OPERATION AND MAINTENANCE COSTS, ANNUAL

500 Environmental Technician 500 hrs $30.00
301 UV Sys Engr 200 hrs $60.00
911 Wells Eqt Repairs/replacement g well $1,000
912 Treat Egqt Repairs/replacement 1 ea 512,000
921 Electrical Costs 200,000 KWH 50.08
923 Hydrogen Peroxide 26,000 lbs/yr 50.45
930 Laboratory Analysis 136 samples 5300
940 Reporting/Recard Keeping 12 mo S$4,000

Alternative 6 - Total © & M Costs

Net Present Value (1993 5) for 10 years

10 year cost per 1,000 gallons

P

08/19/93

Cost

Extensian

$4,000
22,400
4560
$28,000
527,300
58,400
521,000
$40, 000
512,000
53,600
512,000
516,000
$30,000
420,000

$50,000
$200,000
520,000
$30, 000

$5,000
$25,000
$10,000

$25,000
$6,000

$43,138

Pt =]

$659,398

515, 000
$12, 000
58,000
£12,000
$16,000
511,700
440,800
$48,000

I 1 =

$163,500

8.00% Interest $1,626,3860

$0.595
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ALTERNATIVE 7 COST ESTIMATE 08/19/93
on-Site Extraction, Air Stripping, Re-injection
Project: Removal Action for Ground Water
Defense Distribution Region Central, Memphis Tennessee
Item Unit Cost
No Item Quantity Units Cost Extension
CAPITAL COS5TS
100 EXTRACTION WELLS
101 Mcbilization 1 LS $4,000 54,000
102 Well Drilling, 7 new wells 720 LF 540 S28,800
103 Split Spoon Sampling 36 ea %20 £720
104 6-inch ID St. Steel Casing 450 LF 580 £16,000
105 6é=-inch ID S5t. Steel Screen 270 LF 3130 $35,100
106 Well Installatien 720 LF %15 510,800
107 Well development 9 ea $£3,000 £27,000
110 Well Vault/Head completion 10 ea $5,000 550,000
111 Metering/Bfflow prev 10 2a $1,500 $15,000
112 Piping, Pump Discharge 450 LF $6 52,700
120 Elec Punp, 75 gpnm 6 ea %$1,500 $9,000
121 Elec Controls 6 ea $2,000 %12,0400
122 Flec Power Distribution 1,600 LF 515 524,000
130 Piping, Collecticn Installed 1,000 LF S10 510,000
200 TREATMENT SYSTEM
210 Site Prep/Cencrete Pad 1 ea %$20,000 $20,000
220 Air Stripping Tower, 400 gpm 1 ea 568,000 568,000
230 Blower Fan, 800 scfo 1 ea $7,500 £7,500
231 Elec Controls 1 aa 520,000 $20,000
232 Metering, Influent Piping 1 ea 55,000 55,000
240 Effluent Sump 1 ea $25,000 $25,000
241 Effluent Pump/Piping 1 ea $10, 000 510,000
500 QFF-SITE SEWER UPGRADES
510 Re-injection Header Piping 1,600 LF 525.00 $40,000
520 Valves/metering 1 LS $5,000 $5,000
Estimated Design Cost 7.00% of Construction 12,593
Alternative 7 - Total Capital Casts 498,211
OPERATION AND MATNTENANCE COSTS, ANNUAL
900 Environmental Technician 1000 hrs $30.00 $30,000
511 Wells Eqt Repairs/replacement 8 well $1,000 $8,000
812 Treat Eqt Repairs/replacement 1 ea $12,000 $12,000
913 Reinj Wells Egt Servicing 4 well $2,000 58,000
921 Electrical Costs &0, 000 EWH %0.08 54,800
930 Laboratory Analysis 128 samples $300 $38,400
940 Reporting/Recerd Keeping 12 mo $4,000 S48,000
]
Alternative 7 - Total O & M Costs 5149,200

Net Present Value (1953 §} for 10 years 8.00% Interest $1,388,294

20.734

10 year cost per 1,000 gallons
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METALS TREATMENT COCST ESTIMATE 08/15/91]

Project: Remaval Action for Ground Water

Defense Distribution Region Central, Memphis Tennessee
Item Unit Cost
No Itenm Quantity Units Cost Extension
CAPITAL CODSTS '

240 Ion Exchange units/media 3 ea $300,000 $900,000
241 Piping, Metering for IE Units 1 ea $20,000 $20, 000
242 Backwash system/sludge ngt 1 ea $80,000 $80,000
2431 Elec Controls 1 ea 518,000 518,000
Estimated Design Cost 7.00% of Construction $71,260
e ————

Metals Treatment - Total Capital Costs %$1,089,260

DPERATION AND MAINTEWANCE COSTS, ANNUAL

$00 Environmental Technician 750 hrs $30.00 522,500
912 Ion Exchange Repairs 12 mno 400 $4,800
921 Electrical Costs 40,000 KWH $0.08 $3,200
930 Waste Disposal 12 mo 2,000 524,000
940 Laboratory Analysis 48 samples $2590 $12,0Q0
950 Reporting/Record Keeping 12 mo $3,000 $36,000

e ——

Metals treatment - Total © & M Costs $102,500

Net Present Value (1993 $) for 10 years 8.00% Interest $1,645,411
10 year cost per 1,000 gallons $0.602
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APPENDIX G
U.S. EPA Memorandum
Permits and Permit "Egquivalency” Processes
Sfor CERCLA On-Site Response Actions.
OSWER Directive 9355.7-03
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SUBJECT: Permits and Permit YEguivalency” Prgoessas for CERCLA
On=site Response Actions
FROM: Henry L. Longest II, Director I

Qffice of Epargency and RemedialY”

Respanse

TOQ: Director, Waste Management Divisicon

Reglions I, IV, ¥, ¥II, and VIII

Director, Emergency and Remedlal Response Division
Region IT

pDirector, Hazardous Waste Management Division -
Ragions III, VI, and IX

Director, Bazardous Waste Divisien
Regicn X

rosE

The purpose of this directive is to clarify the
Environmental Protection Agency (EPA} policy with respect to
attaining permits for activities at CERCLA sites.. CERCLA
respcnse actions are axecpted by law frem the requirement to
obtain Federal, State or lecal permits related to any activities
conducted completely on-site. It is our policy to assure all
activities conducted on sites arae protective of human health ard
the environment. It is not Agency pelicy to allow surrogaie oT
pernit eguivalency precedures Lo impact the pregress or cost cf

CERCIA site remediation in amy Tespect. -
BACEKGROUND

In inpilenmenting remedial actions, EFA has censistently taken
the position that the acquisition of permits Is not required for
cn-site remedial actlens. However, this does not remove the
requiremant to neet [or waive) the substantive provieions of
permitting reculations that are applicable or relevant and
appropriate requirements (ARARs). (For -further discussion on
ARARs in general, see the attachment to this directive. For
definitions of "substantive® and "administrative,® see 33 FR

8756-57 and the CERCLA Compliance with other Laws Manual, Fart L,
pages 1-11-12.) The proposed and fipal 1982 National @il and

ég;&mdmﬁkﬁm
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Hazardous Substances Pollution Cantingency Plan (NCF) made no
mention of the parmit issue. However, EPA addressed the dissue in
e moemorandum antitled MCERCIA Caompliznce with Other
Fnvironmental Statutes” which was attached as an appendlx to the
proposed 1985 NCP (50 FR 5926, February 12, 198%5). The
meporandum stated:

_ "CEFRCLA procedural and administrative requirsments will be
medifiad to provide safequards ¢imilar to those provided
under othar laws. Applicatien for and receipt of pernits is
not raguired for on-site raspense actions taken under the
rund-financed or enforcament authorities of CERCLA."

. EPA detorpined in the final tule [1985 RCF gaction
300.68(a) (3)] that “Federal, State, and local permits are not
Tequired for Fund-financed actien eor remad{al actions taken
pursuant to Federal action under section 106 of CERCLA.™ The
1965 amendments to CERCLA codified section Igo.68(a) {3) of the
1985 NCP with a statutery provisien, section 121(a}{1). CERCLA
secticon 121(e)(l) provides that no Federal, State, or local
pernit shall be roguired for the porticn of any removal or
ramedial actien conducted entirely gn-site, where stich remedial
acticn is Gelected and carried out in ccmpliance vith secticn

121.

Tha 1990 NCP [section 3C0.400(e) (1)} implements this permit
exenpticon for "on-site" actiens, defining "en=-site® as "the areal
extent of contamination and all suitable areas in very close
proxipity to the contamination necessary for ioplementation of
the response action.® The preamble to the NCP (at 55 FR 8689,
March @, 1990) explains that “areal" refers both to the surface
areas and the air arcve the site. EPA policy further defines
non-gita" to include the Scil and the groundwater plume that are
to be rezediated, On-site remedial actioms may involve liamited
areas of noncontaminated land; for instance, an on-sita treatment
plant may need toc be jocated above the plume or sioply outside of

the waste area itself.

As provided in NCP section 300.400(8) (1), response actions
covered by CERCLA section 121(e) (1)} include those conducted
pursuant to CERCLA sections 104, 106, 120, 121, end 122. Tbus
response acticns conducted by a lead agency, OF by a petentielly
responsible party or other perscn under an crder or consent
decreo with EPA, are covered undex the amhit of CERCLA section
121(e) (1}. Response acticns by & lead agency include thosa
respense actions implamented by EFA, tha Coast Guard, or another
Federal agency. They also include response actions implemented
by a State or political subdivisien operating pursuant to &
contract or cocperative agreenment executed pursuant to CERCLA




1
it

38 261

""3-

‘saction 104(d) (1), onder which EPA selacts (or must approve) the
resedy. Hereafter, the discussion concerning lead agencies

should bae understeoed to includa, wherw eppropriate, potentially
:;:PﬂnSIble bartiae or other parsons acting under CERCLA section

DIBCUBBTION

While permits may not ba required for CERCLA en-eite
response actions, some permitting autherities have attemptad to
require lead agency participation in a process that is
"equivalent” tc a pernitting process in order to satisfy the
authority‘c concarn that there vwill be compliance with ARARs. In
effect, thay argue that participatien in a permit-like process is
necessary to ldentify the substantive provisions of permitting

regulations.

Undar a perxit Meguivalancy® process, the laad agency is
asked to particlpate in a procass that an applicant would pursue
to ERCUre a permit, except that meost fees and public hearing
requirenants are normally waived. The parmit "egquivalancy®
process itself has caused delay and cost .increases in some
response actiens. The procsst holds the potential for further
delaye and cost increases due to aften langthy review of
decuzents submitted to the permitting anthority as if a parnit
ware actually required, gnd due to the atvtachpent oOf Non~-ARAR
conditions by the permitfirg authority to the permit .
Seculvalengy.® It alsc suggests, Incorrectly, that the approval
of a parmitting authority i{s required before a CERCLA action may

proceed or bafore an ARARs detearmination may be pade with raespect
to the permitting regulaticns.

Unfortunataly, soze Imad agenciles have acguiesded to
participation in such "egquivalency” processas. Such acguiescence
bas been raticnalized by the fact that it {s particularly )
difficult to determine cozpliance with the substantive
requirenents of permitting programs, where levels zre set on 2
sita-cpecific basis, e.g., such ag based upon the squipment
previded by the remedial sction contractor, er as weuld nermally
be sat in a parmit or in tha Eecord.of Decisien (ROD) at-
Suparfund sites, In some cases, lead agencies have agrsed to
participate in a permit "sguivalency" precess, although kPocth the-
laad agency and the permitting authority have acknowladged the

applicability of CERCLA section 121(e) (1).

EFA bhas consistently rejected the nation that CERCLA
response actions are.subject to such processes .(see Background
discuseien above), The NCP, while acknowledging tha need for

coordination and consultaticn with cther ageficies, notes (at 55




‘ FR 8756-7, March 8, 1990) that CERCLA section 121i(e}) (1] and
' othar CERCLA PEUVlSlOﬂS'

"...reflect Congress’ judgment that CERCLA acticns should
not be delayed by time-consuming and duplicative
adninistracive requlrements such as permitting, although
remedies shaould achieve the substantive standards of
applicable or relevant and appropriate laws... EPA‘s
appreach is whally consistent with the overall goal of the
Superfund program, to achieve expeditious cleanups, and
refiects an uwnderstanding of the uniqueness of tha CERCLA
pregram, which impacts more. than cne medium (and thus
overlaps with a number of other requlatory and statutory
prograes). Accordingly, it would be inappropriate te
subject CERCILA rasponse actions to the multitude of
adpinistrative requirements of other Federal and State

cffices and agencies.

At the same time, EPA recognizes the banefits of
cansultatlion, reperting, etc. To some degree, these
functions are accomplished through the State involvement and
public participation requirements in the NCP. In additioan,
EPA has already strongly recommended that its Regional
offices {and States when they are the lead agency) establish

: procedures, protocols or memoranda of understanding that,

{ while not recreating the administrative and precedural

K _ aspects of a permit, will ensure early and continuous
consultation and coordinatien with ather EPA programs and
other agencies. CERCLA Compliance with Other Laws Manual,
(Part 1], OSWER Directive No. 9234.1-01 (Augqust 8, 1988).
In working with States, EPA generally will cogrdinate and
consult with the State Superfund cffice. That State
Superiund office should distribute ta or eobtain necessary
information from other State offices interested in
activities at Superfund sites.

The basis for this recoammendation is a recegnition that such
coordination and consultation is often usaeful to determine
hov substantive requirements implemented under other EPA
Programa and by other agencies should be applied to a
Superfund action. For example, although the Superfund
office will make the final decision on using ARAR3, a water
offica may provide information helpful in determining ARARs
when a surface wataer dlscharge is part of the Superfund
remedy.

EPA alsg recognizes the importance of providing information
to other programs and agencles that maintain environmental
data bases.. This s particularly true where the remedy
includes releases of substancea into the air or water and
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the extent of such releases is integral for air and water
prograas to maintain accurate information on ambient air a-d
surface water gquality in order to set statuterily-specified

standards. ™

IMPLEMENTATION

There are several possible ways to alleviate the delays and
cost increases caused by a permit "equivalency" process. Firsc,
lead agencies can refuse to participate in this process, based z=n
the fact that actual permits are not required under CERCLA
section 121i(e){l), and procedural requirements are not ARARS
under CERCLA section 121(d)(2) and the NCP.

Alternatively, and preferably, the lead agency could
actively consult on a reqular and frequent basis with the
permitting authecrity, in situations where the lead agency deens
it helpful %o hasten ARARs identification. Te facilitate such
consultation, the lead agency should provide copias of the
submittals of the design contractor and remedial acticn
contractor in a timely manner to the permitting authority whose
ARARs are the subject of the submittals. The NCP preamble
axplains {at 35 FR 8757, March B, 1890¢) that if EPA is the lead
agency, the coordination and consultation with State permitting
atthorities will generally ke conducted through a2 single State
office. Support Agency Coaperative Agreements, Superfund
Memoranda ¢f Agreement, or other protocols may be apprapriate
vehicles to establish specific time limits for the permitting
autharity to provide technical assistance in the evalvuation of

site-specific ARARs,

However, any such agreement should be based on the
nnderstanding that a procadural "permit" or permit equivalency
Approval is pot required, but that the lead agency is
participating in the process in order to facilitate coordinaticn
and censultation with the permitting authority. 'In some
instances, becausa of the need.to completa a response actien and

‘to aveid delays and cost increases, the lead agency may decide to

terminate the consultaticn process. Navartheless, this process
should result in the lead agency’s designing the remedy to meet
all of the substantive requirements of the permitting regulations

that ara ARARSg.

NOTE: The above policies and precedures are intended solely
as guidanca to EPA employees. They do not constitute
. rulemaking by the Agency, and may not be relied on to create
" a right or benefit, substantive ar procedural, enforceabla
at law cor in equity by any other paraon. EPA may take
action that is at variance with the policies and procedures

in this diractive.

Attachment



Attachment -
Discussion on ARARs

CERCLA section 121{d) (2} (A} and NCP section
300.430(f) (1) (1) (A) require EPA to select remedies that peet or
waive certain Federal ar State ARARS. ARARS are defined in the
HCPF at section 300.% under the rubrics of "applicable
requirements" and "relevant and appropriate requirements.® For
guidance on ARARs identification, see NCP sections 300.400{g):
100.430¢a)(2); 200.515{d) (1) and (3} and (h)(2): CZRCLA
Compliance with Other Laws Manual, Parts I and II, OSWER
Directives No. 9234.1-01 and -02 (August 8, 1988 and August
1989). The NCP dees not reguire the concurrence aof States or
other Federal agencies (or other EPA program offices) on the
Superfund Program's determination as te which standards are
ARARs, although consultation with the apprupriate State or
Federal agency 1s regquired.

NCP section 300.435{k}(2) provides that once ARAR= are
selected, it becomes the responsibility of the lead agency during
the Remedial Design (RD) and Remedial Ac¢tion {(RA) to ensure that
all Fedearal and State ARARS identified in the ROD are met. In
accordance with CERCLA section 121(d) (4) and HCP section
300.430(£){1)(1i)(C), EPA may select a remedial action that does
not meet an ARAR under any one of 6 waiver circumstances. If
waivers from any ARARs are involved, the lead agency is
responsible for ensuring that the conditions of the waivers are
met. Pursuant to CERCIA secticon 121{f} (1), States must ba
provided an oppsrtunity to comment on proposed ARARS waivers and
may challenge ARARS waivers, as provided in CERCLA sectlion
121(f}¥({2) and {3).

Remedial actions must comply with those requirements that
are determined to ba ARARS at the time of ROD signature., NCP
section 300.430(£)(1)(ii)(B), in effect, "freezes" ARARs whan the
ROD is signed unless compliance with newly promulgated or
modified requirements is necessary to ensure the protectiveness
ef tha remedy. If ARARs were not frozen at this point,
promulgation of a new or madified requirement could rasult in a
reconsideration of the remedy and a restart of the lengthy design
process, even if protectiveness were not compromised. This lack
of certainty would adversely affect the operation of the CERCLA
program, would be inconsistent with Congress' mandate to
expeditiously clean up sites, and could adversely affect
negotiations with potentially responsible parties.

As a general policy, EPA considers pnewly-proculgated
requirements or other information as part of the review conducted




I " 38 285

k = 7 -
4t least every fiyve Years, unde; CERCIA sectijion 121(c), for Sites
w“here hazardaus substances rerain On-site. The review requires
EPA to assure-that human health and the enviranment dre bejng
Protected by the remedial action. Hence, the renedy shoyld be

er relevant ang apbropriate to the Clrcumstances at the site arg
in light of dny other pertinent new information LO ensure thar
the remedy is spil}] protective, However, if such information
comes to light at times other than at the five-year reviews, gsy

the ROD. Such new informatian may result in "nonsiqnificant,"
“significant," op "fundamenta]"® changes to the remedy, -
Nonsignificant Changes are minor changes that usually arise
during design anmg construction, when modificaticns are made to
Lhe functional Specifications of the remedy to optimize
performance and minimize cost. This may tesult in miner changes
to the type and/or cost of materials, equipnent, facilitjes,

dgency need not Prepare an explanation of significant differancas
fer minor Changes. These changes should be documented in the
POSL-ROD file, such 25 the RD/RA case fila. Significant changes
to a remedy are generally incremental changes te a camponent of a
remedy that do nor fundamentally 2lter the averal] remedial
approeach. The lead agency would need %o Publish in the Federal
Register an explanation of significant differences annauncing
such changes. on the other hand, if the action, decres, or
settlement fundamentally alters the ROD in such manner that the

For more quidance °n responding to PosSt-ROD infcrmation, sze
"ARARs Q's g A's: General Policy, RCRA, CWA, SDWA, Past-ROD
information, apd Contirgent Waivers,r Publication No. g244.32-
01l/FS-a {June 1991), Questions 1d4d-1%8.
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