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N REPLY :
: REFER TO DDMT-DE , : 'DEC ﬂ 5 1994
SUBJECT: Transmittal of Environmental Science's Focused Feasibility Study:
Dunn Field, July 1994
TO: Ms. Martha Berry
U.S. Environmental Protection Agency
Federal Facilities Branch

345 Courtland Street N.E.
Atlanta, GA 30365

Dear Ms. Berry:

1. Defense Depot Memphis, Tennessee (DDMT) is pleased to transmit-
Environmental Science's Focused Feasibility Study: Dunn Field, July 1994 for
official transfer to the DDMT repositories. ‘This document has now been
superseded by the final Proposed Groundwater Action Plan, but is still to be
used as a reference document with the following changes:

a. The Engineering Report for the Dunn Field Groundwater Removal
Action will be retitled to: "Focused Feasibility Study: Dunn Field, July 1994."

b. References to an Engincering Evaluation and Cost Analysis (EECA) in
the Focused Feasibility Study are no longer applicable.

c. On Page 11-2, the refercnce to the EECA and the suggested remedy are
no longer applicable.

d. Comments from the Tennessee Department of Environment and
Conservation, and responses to those comments, are attached to this letter and
are considered part of the amended Focused Feasibility Study.
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DDMT-DE PAGE 2 o c" 0 154
SUBJECT: Transmittal of Environmental Science’s Focused Feasibility Study:

- Dunn field, July 1994

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

Feasibility Study.
Sincerely,
FRANK NOVITZEKI
DIDMT Project Manager
ce:

TDEC (J. English)
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Deicnse Depot Memphis, Tennessee (DDMT)
' Response to
Tenncssce Department of Environment and Conservation (TDEC)
Division of Superfund

Comments for the
Draft Final

Engineering Report

Removal Action for Ground Water
7/12/94

The Tennessee Division of Superfund (TDSF) Memphis Field Office (MFQ) has reviewed
the Draft-Final Engineering Report, Removal Action for Ground Water for the Defense
Depot (Site) in Memphis, Shelby County, Tennessee which was received, in part, in their
office on 8/17/93. Sections 7 & 8 were missing from the original transmittal but were
received after request on 7/8/94.

To. expedite the groundwater Interim Remedial Action (IRA), DDMT will respond to
TDEC's comments in the Proposed Plan and in future documents. As discussed by
TDEC and DDMT in the Gctober 20, 1954, Project Manager’s meeting, the Engineering
Report will not be revised, but DDMT has prepared a written response to each comment
below.

DDMT Response ta TDEC General Comments:

TDEC's concerns are addressed by the preferred alternative presented in the Proposed
Plan. The preferred alternative consists of a line of recovery wells located downgradient
of the leading edge of the plume. This system will contain the plume thus reducint the
potential for contaminants to migrate to the Memphis Sand Aquifer.

General Comments:

TDSF's greatest concern is that only one of the alternatives retained, and none sclected,
adequately address the contaminants that may have previously migrated away from Dunn
Field. The perception is that the intent is to allow these potential contaminants to
attenuate and continue to migrate and potentially contaminate other portions of the fluvial
aquifer or the Memphis Sand aquifer.

TDSF does not intend to concur with any IRM alternative that fails to address this 1ssue. -
Public acceptance of this is unlikely if communicated properly.

mgmCR13 1009, WFS
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DDMT Response to TDEC General Comments:

TDEC’s concems are addressed by the preferred alterantive presented in the proposed
plan. The preferred alternative consists of a line of recovery wells located downgradient
of the leading edge of the plume. This system will contain the plume, thus reducing the
potential for contaminants to migrate to the Memphis Sand Aquifer.

Specific Comments:

l...

Section 1.0, Page 1-2—-No alternative was developed which involved Off-site
extraction wells.

DDMT respouse to TDEC Comment 1. The Proposed Groundwater Action Plan
(Proposed Plan) for Dunn Field was developed after the draft Engineering Report
was submitied. The Propesed Plan developed a preferred groundwater removal
option that includes extraction wells just downgradient of the leading edge of the
contaminant plume emanating from the Fluvial Aquifer beneath Dunn Field. The

- goal of this action is to contain the Fluvial Aquifer contaminant plume and to

prevent any further offsite migration. The locations of these recovery wells will
be determined afier the offsite extent of the contaminant plume is evaluated. The
extent of contamination will be evaluated by installing and sampling offsite
monitoring wells to the west of Dunn Field, as described in the Operable Unit
(QU)-1 Field Sampling Plan (FSP).

Section 1.0, Page 1-2--The word "some" is vague and unclear. TDSF suggests
replacing with the word "lLmited”.

DDMT response to TDEC Comment 2. Implementing the preferred alternative
in the Proposed Plan will provide control of contaminated groundwater adjacent (o
government property because the recovery wells will be located downgradient of
the leading edge of the plume.

Figure 3.2, Page 3-4--Although the map legend docs not indicate a contour
interval, the interval appears to be 10°. In the lower left of the map, two closed
ioop contours are not marked. This actually appears to be an efor in contouring.

"DDMT response to TDEC Comment 3. Concur. Future contour maps will,

adequatcly address the contouring in the southwest comer of Dunn Ficld.

Section 3 .4.1, Page 3-9--The wording ", the thick confining layer of the Flour
Island Unit {150+ feet),” should be inserted between "depth and because”.

DDMT response to TDEC Comment 4. Concur. Future discussions of the Fart
Pillow Sand Aquifer will include this phrase.

mgmCR L3 L/009. WPS
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3. Section 3.4.2, Page 3-9—The statement "No interconnections have been found
¢ between the Memphis Sand and the Fluvial Aquifer in the DDRC vicinity.” is
misleading and borders on deceit. Indications are that a window does exist.
Insertion of "conclusive proof of" between "No_interconnections...” would make
this a legitimate statement.

DDMT response to TDEC Comment 5. Concur. Discussions of site
hydrogeology in the final versions of the QU FSPs and the Generic RI/FS Werk
Plan will indicate that there is poiential interconnection between the Fluvial
Aquifer and the Memphis Sand Aquifer beneath DDMT.

6. Section 3.4.2, Pape 3-11--In the discussion of the Jackson/Upper Clmborme
Formation no reference is made regarding the proximity of the Allen well field,
its potential or actual effect on head differences between the fluvial and Memphis
Sand aquifers. . Normally, without the drawdown cffect of the Allen well ficld on
the Memphis Sand, the Memphis Sand head might be positive relative to the -
fluvial aquifer.

DDMT response to TDEC Comment 6. Concur. The "bullseye™ in the Fluvial
Aquifer potentiometric surface map at DDMT (map to be included in the final
versions of the FSPs and the Generic RI/FS Work Plan) is a result of the
downward vertical component of hydraulic gradient between the Fluvial Aquifer
and the Memphis Sand Aquifer. The downward hydraulic gradient is a result of
lowered head in the Memphis Sand Aquifer as compared to the head in the Fluvial
Aquifer, The lowered head in the Memphis Sand Aquifer is caused by pumping
of the nearby Allen Well Field, This discussion will be included in the RI report.

7. Section 3.4.2, Page 3-11--This scction is labeled Site Hydrogeology (emphasis
: added). 1tis misleading, with the information presented to date, to suggest that the
Memphis Sand aquifer is under confined conditions. The inclusion of the ward
"generally” would be appropriate if qualified with the indications of where it is
not certain (Law Study potentiometric map).

DDMT response to TDEC Comment 7. Concur. This comment will be
incorporated into future discussions of hydrogeology at DDMT. Areas where
there is uncertainty about whether the Memphis Sand Aquifer is confined will be
discussed.

8. Section 3.4.2, Page 3-1 1-The Passage "Water levels in the two Mcmpﬁis Sand
wells, . .suggest a gradient...” is incorrect. The water levels at two wells cannot
suggest anything but a relative gradient between each other,

DDMT response to TDEC Comment 8. Concur. The paragraph also should

inciude information on heads of the Memphis Sand Aquifer at the Allen Well
Field to the west of DDMT, which are lower than the heads in the two onsite

mgmCR131/009.WP5
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Memphis Sand Aquifer monitoring wells. This would suggest a hydraulic gradient

;o toward the Allen Well Field to the west of DDMT. This discrepancy will be
addressed in future discussions of the hydraulic gradient of the Memphis Sand
Aquifer beneath DDMT,

9. Figure 3.6, Page 3-12--Site numbers arc illegible.

DDMT response to TDEC Comment 9. Concur. A larger scale will be used for
this figure in future documents.

10. Section 3.5, Page 3-13--In the discussion of volatile organic compounds the
statement is made that the plumes appear aligned with the north and west property
lines. According to the map on page 3-14 this is clearly not the case for
1,1,2,2-tetrachlorocthane. When generalizing you must clanfy your
generalizations and clearly present any exceptions. '

DDMT response to TDEC Comment 10, Concur. Future discussions of volatile
organic compound (VOC) plumes at Dunn Field will be clarified.

11.  Section 3.5, Page 3-16--In the discussion of the Memphis Sand aquifer two
unsupported statements are made. They both are related to gradient
determination. As stated previously, water level measurements from only two-
wells will not determine true groundwater gradients. It only can be said which
well is more upgradient/downgradient than the other. Any other statements
regarding gradients relative to the Site or contaminants sources is inconclusive and
therefore potentiaily misleading.

DDMT response to TDEC Comment 11, Concur, Please sec DDMT response
to TDEC Comment 8.

12.  Section 4.1, Page 4-1--It is possible that Memphis has been surpassed by
Nashville in terms of population.

DDMT response t¢ TDEC Comment 12. The most recent census data will be

used in future discussions of the population of Memphis versus other cities in
Tenncssec.

13.  Section 4.2, Page 4-2—Although it is agreed that a transport mechanism at Dunn
Field at least includes metecric infiltration, gravity flow alene can be a transport
mechanism. If drum rupture or leakage occurs during dry periods then at least
initial transport can be entirely by gravity flow alone.

DDMT response to TDEC Comment 13. Concur, Future discussions of the

identification of exposure pathways at Dunn Field will include gravity flow as a
transport mechanism. '

mpemCR 13 /009 . WPs
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14.  Section 4.2, Page 4-2--Evidence that there is a potential windew between aquifers
should be provided here to the extent that it relates to Memphis Sand recharge.

DDMT response to TDEC Comment 14. Concur. Future discussions of the
identification of exposure pathways at Dunn Field will include evidence of a
potential window existing in the Fluvial Aquifer beneath DDMT (see DDMT
response to TDEC Comment 5).

15.  Section 4.2, Page 4-4—The level of acetone found in MW-37 is generally well
above levels indicative of laboratory contamination. The presence of acetone in
similar levels in lab blanks would have supported your theory. It must be noted
that historical acetlone storage occurred at the Depot near the location of this well.

DDMT respense to TDEC Comment 15. ESE conducted a groundwater quality
monitoring evenl in January 1994, after the Engineening Report was submitted,
The January 1994 sampling event did not detect acetone in MW-37. Additional
data to be coliected during the R} will be used to evaluate if the acetone dctect in
MW-37 from the 1990 Law study was lab contamination or actual site
contamination. After further evaluation, a determination can be made about
whether acetone should be listed as a contaminant of concem.

16.  Section 4.3, Page 4-5—"PTW" should be spelled out followed by the abbreviation
for later referral,

DDMT response to TDEC Comment 16. Concur, This acronym will be spelfed
out in future documents,

17.  Section 4.5, Page 4-9--It sounds as though you are locking for an excuse not o
include metals as contaminants of concemn. The fact that for two consecutive
years metals were detected above MCL's indicates the probability that they indeed
arc contaminants of concern. The fact that they were not detected above MCL's
in 1992 indicaies thal the most contaminated portion of the plume may have
migrated off-Site. No information is provided in this passage to indicate if
samples were collected during similar seasons, Variations could be seasonal (wet
vs. dry) or represent container leakage events.

DDMT response to TDEC Comment 17. Concur. The issue of metals
contamination in the Fluvial Aquifer beneath Dunn Field continues to be a
concern. This issue will be addressed during design of the Dunn Field
Groundwater Removal Action and during the RI activities.

18. Secton 4.5, Page 4-10--Consistent with the previous camment this aquiler also
contains metals until proven otherwise.

DDMT response to TDEC Comment 18. Concur. Please see DDMT response
to TDEC Comment 17.

mamCR131/00). WS
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* Section 3.0, Page 5-1—-Response objective 3 should be reworded to say "Corntain

contaminant migration from beneath Dunn Field to off Site areas.”.

DDMT response to TDEC Comment 19. Concur. Please see DDMT response
to TDEC Comment 1.

Section 5.2, Page 5-7—The statement regarding metals observed duning the 1992
pump test are misleading. Pump test observations are not comparable to static
observations. One other round of sampling may not be sufficient to confirm no
metals probiem (see comment for Page 4-9 above).

DDMT response to TDEC Comment 20. Concur. Please see DDMT response
to TDEC Comment 17,

Section 5.2, Page 5-7--Who made the determination that acetone was not a
contaminant of concern? TDSF does not necessarily concur.

DDMT response to TDEC Comment 21. Please see DDMT response to TDEC
Comment 13.

Section 6.1.2, Page 6-3--Failure to identify the plume boundaries and install
appropriate extraction wells to capture "front edge” of the plume will, in effect,
pui into place a remedy that allows at least partial attenuation. This should be
clearly stated here so that the public will have the opportunity to comment.

DDMT response to TDEC Comment 22, Concur. Please see DDMT response
to TDEC Comment 1.

Section 7.2, Page 7-3, Bullets at top of page--Was any consideration given to
modeling with an intermediate grid {ie. between 12(0-3400 feet)?

DDMT response to TDEC Comment 23. The preferred alternative for the Dunn
Ficld groundwater removal action will use the observational approach (see
Proposed Plan). The observational approach will not rely on modeling alone.
Modeling, if used during the approach, will be coupled with actual field data.

The field data will come from the operation of an initial recovery well that will be
located on Dunn Field. The determination of the locations and spacing of the
offsite containment wells will rely on the actual field data from this initial well,
coupled with possible additional modeling,

Section 7.4.2, Page 7-12-—-The primary problem is that the plume is ill-defined.
With the proper arrangement of on-Site and off-Site extraction wells any migration
of contaminants off-Site would be captured.

DDMT response to TDEC Comment 24. Concur. Please see DDMT response
to TDEC Comment 1.

mpmCRI1I100% WPS
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Section 7.6.1, Page 7-14—-"RI report” in the first sentence should be changed to
Law Study.

DDMT respouse to TDEC Comment 25. Concur. Future references to the Law
study will not be called the RI. :

Section 7.6.1, Page 7-14—A statement in this paragraph indicates that other
privately-owned water supply wells screened in the Memphis Sand are "at some
distance away". Please be specific with regard to this distance.

DDMT response to TDEC Comment 26. Concur. Future discussions on the
effects of pumping scenarios will reference the specific locations of other privately
owned water supply wells.

Table 8.1, Page 8-2--Why is municipal sewer the onty dlsposal option for
a.lternallve 3?

DDMT response {o TDEC Comment 27. Please see the discussion of disposal
alternatives in the Proposed Plan. On the basis of groundwater quality data
currently available, it does not appear thal groundwater treatment will be required
for discharge to the city sewer. However, if treatment becomes necessary to meat
city discharge limits, it will be provided. - Also, a cost-effectiveness analysis will
be performed to determine whether direct discharge (with treatment, if necessary)
through an NPDES-permitted outfall is more cost-effective.

Section 8.2, Page 8-5—Expected concentrations would also be less due to dilution
with “drawn-in" uncontaminated groundwater.

DDMT response to TDEC Comment 2§. Concur.

Section 9.0, Page 9-2, Middle of upper paragraph--In the sentence that begins
with "However, any such agreement...”, what agreement is being referred to?

DDMT responge to TDEC Comment 29, Please see the applicable or relevant

and aﬂpmpnate requirement {ARAR) discussions in the QU FESPs and the generic
work plans.

Section 9.0, Page 9-3--Two typos occur on this page. On the top line the word
considered is misspelled. About six lines down "willbe" should be separated.

DDMT response to TDEC Comment 30. Concur.

Section 9.0, Page 9-8--In the middle of the last paragraph the sentence beginning
with “No well constructed..." is a run-on sentence.

memCRI3 1009 WP5
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DDMT response to TDEC Comment 31. Concur.

Section 10.1, Page 10-1--It states that the other alternatives provide effective
control of contaminated groundwater beneath the northern portion of Dunn Field
and beneath off-Site land immediatefy {emphasis added) land north and west. How
immediately? If plume contaminants above MCL's are not going to be contained
it should be accurately explained.

DDMT response to TDEC Comment 32, Please see DDMT response to TDEC
Comment 1.

Section 10.1, Page 10-3--What about past releases from Dunn Field? What is the
eventual fate of these contaminants? DLA should candidly explain these points to
the public.

DDMT response to TDEC Comment 33. Please see the discussion in the
Proposed Plan on the Summary of Sile Risks. Past releases will be contained by
the groundwater recovery system.

Section 1.2, Page 10-3--In the first paragraph the reference is again made Lo
"ground water beneath Dunn Field”. The entire aquifer system(s) in the area must
be protected from Site impacts not just "beneath Dunn Field".

DDMT response to0 TDEC Comment 34. Please see DDMT response to TDEC
Comment 1.

Section 10.6, Page 10-6--1t may be surprising how quickly negotiations can obtain
easements. TDSF can assist if necessary. A Commissioner’s Qrder can be
requested requiring access.

DDMT respouse to TDEC Comment 35, Concur. The DDMT will assume that
property access issues will not hinder the progress of offsite investigations.

Section 10.7, Page 10-7--Please clarify why extraction wells would need to be
spaced more closely when reinjecting.

DDMT response to TDEC Comment 36, Please see the discussion of
alternatives in the Proposed Plan, The Proposed Plan does not include in the cost
estimate the issue of requiring closely spaced extraction wells if reinjection is

used.
Section 1.5, Page 10-10--Is the 90 pounds per year in water or air?

DDMT response to TDEC Comment 37. Please see Lhe Proposed Plan.  Air
stripping was not included in the preferred alternative.

mEmCR | 317009, WPS
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38.  Section 10.9, Page 10-10-If reservations can be addressed through pre-treatment
I prior to POTW discharge why can’t pre-treatment prior to surface water discharge
| address reservations also?

DDMT response to TDEC Comment 38. Please see the Proposed Plan. Pre-
treatment was net included in the preferred alternative.

39.  Table 10.3, Page 10-12--The biggest problem with the aliemnatives retained is the
fact that none of them protect the Memphis Sand aquifer down-gradient from
Dunn Field from past releases. This will have to be clearly and unambiguously
explained to the public.

DDMT response to TDEC Comment 39. Please see DDMT respense to TDEC
Comment 1,

mgmiCR 131000, WS
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ENGINEERING-SCIENCE, INC.

LG Negss M1 S0 an Souln 3. te 320 s Cresierfelg. Missoun 52017.3227 = Teiophore (371) 376-7250 « S0 1314} 576-2702
1 July 1994

Commander

U.5. Army Corps of Engineers
Atin: CEHND-PM-AE (J. Romeg)
106 Wynn Dnive

Huntsville, Alabama 35805-1957

RE: Final Engineering Report, Removai Action for Ground Waler
Defense Distribution Memphis, Tennessee
Contract DACAE7-90-D-0030
ES-SL016.23

Dear Mr. Romeo:

Engineering-Science, Inc. (ES) is pleased to submit the revised Final Engineering
Report, Removal Action for Ground Water at Defense Distribution Memphis, Tennessee
(DDMT) under the above referenced contract. This report has been prepared in
response 1o comments from your agency dated 2 May 1954,

ES appreciates this opportunity to serve the Huntsville Division. 1If you have any
guestions about this work, please give me a call.

Yours truly,

ENGINEERING-SCIENCE, INC.

e Mol

David E. Mizell, P.E.
Project Manager

ogiwnuurm 28, 1994
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1.0 EXECUTIVE SUMMARY

Defense Disiribution Memphis, Tennessee (DDMT) proposes to install an intenm
ground water pumping and treatment system to control ground waier contamination
beneaih the Dunn Field area. Volatile organic compounds {(VOCs) 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 known, DDMT
proposes to install a pumping and Lreatment system as an initial measure until the full

extent of contamination has been defined.

The objective of this Removal Action is to mitigate off-site migration of eontaminanis
and lo treat, on an interim basis, ground water contaminated with ;J'DCS 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 fluvial aquifer and prevent possible human exposure. When the full extent of
contamination has been defined, DDMT 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. Sampling and analysis for metals in 1993 confirmed that metals were below

action levels. Therefore, groundwater treatment in this action focuses on YOCs.

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

Seven alternatives were developed using suitable technologies:

1) No Action

2) Extract ground water using pumping wells located within Dunn Field, treat
using air stnipper lechniques, followed by disposal into the municipal sewer
system.

1ML IWEE/ T MMARAEH . = 37 104 I -I




66 20

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.

4} Extract ground water using pumping wells located within Dunn Field, treat
using UV/oxidation techniques, fellowed by disposal into the municipal sewer
system,

5) Extract ground water using pumping wells located within Dunn Field, treat
using air stripper techniques, followed by disposal into surface drainage.

6) Extract ground water using pumping wells located within Dunn Field, treat
using UV/oxidation techniques, followed by disposal into surface drainage.

7) Extract ground water using pumping wells located within Dunn Fieid, treat
using air stripper techniques, followed by reinjection into the Fluvial Aquifer.

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 optiens was performed using the ground water
model DREAM. An extraction system utilizing eight wells located in Dunn Field and
penetrating into the Fluvial Aquifer provides control of contaminated pround water
beneath Government property, and provides some control of contaminated ground
walters 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 ofi-site control strategy can be defined. Disposal of
treated water by reinjection into the Fluvial Acguifer accelerates the removal of
contaminants in ground water beneath Dunn Field, but reduces the capture of off-site

contaminants.
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The preferred altemnative is Alternative 5, in which water is extracted on-site and treated
using air stripping, followed by discharge to surface water discharge. This aliernative is
responsive to protecting human health and the environment, complying with ARARs,
and is effective in the short-term. ‘This alternative offers the fewest obstacles to
implementation, 18 cost-effective, and would appear acceptable to both the State and the

community.

STATEMENT OF INTENT AN 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 DDMT in 1991, This werk included: preparation of a pump test
work plan (which was approved by both the U.S. Environmental Protection Agency,
Region 1V, and the Tennessee Department of Environment and Conservation);
performance of an aquifer pump test; a report on the results of the aquifer pump test;
this report; and an Environmental Assessment (EA) 10 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 alternative followed by the
construction of the preferred alternative. The purpose of this removal action is 1o treat
ground water contaminants in the fluvial aquifer and prevent further migration of

contaminants lo greally reduce the threal of possible human exposure.

This document will be released for public comment in accordance with CERCLA and
the National Environmental Policy Act (NEPA). A responsiveness summary/response
to comments will be prepared following the public comment period. Comments from
the public and the regulatory community will be either incorporated into the documents

or a valid reason why the comment cannot be incorporated will be provided. The term

“Intenm Remedial Measure" (IRM) 15 used in this report as a descriptor of the preferred
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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 (DDMT) 10
perform a removal action. DDMT intends to remain as the lead agency in
implementing this preferred alternative and will cooperate with other Federal, State, and

local agencies to accomplish this task.

BEMIE AT RhitaPabehin, .. &7 Afa 1_4
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. 2.0 SCOPE OF SERVICES
This Engineering Repori is the result of conceptual design activities io develop an
Interim Remedial Measure for ground water contamination at DDMT. 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 corner of Dunn Field, Existing nearby
wells were also available 1o serve as observation wells,

2)  Install Pump Test Well and Observation Wells - Wells were dnlled to a
depth of approximately 80 feet below the land surface. Chemical
samples of soil cuttings 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 test was
conducted to determine aquifer properties. A sustained flow rate of 24
gallons per minute (gpm) created a drawdown of 4.1 feet at the end of
the test. Three chemical samples of the pump test water contained
VIOCs, Water was treated using activated carbon units and contained for
further testing prior to release. Three samples of this water exhibiled 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),

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

SLOL6.23SECI-ER/ER DRFIune 27, 1994 2-1
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Evaluate Treated Ground water Disposal Options - Options to dispose of
contaminated ground water include discharge to a publically-owned
reatment 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 aimosphere
following extraction. This report examings 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 locations. The impacts of re-injection are
also evaluated.

Determine Permit Requirements - Permit requirements for the
consiruction and operation of the IRM have been defined through
contacts with regulatory agencies. DDMT will comply with substantive
ARAR's identified by Federal, State, and local agencies. Section 121(e)
of CERCLA exempts any response action 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 te 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 aclion (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 IRM
alternatives are developed and presented in this report.

ELOI6.21/SEC2-ERVERDRF ) June 77, 994 2-2
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3.0 SITE CHARACTERIZATION

3.1 Site Location and History

DDMT is sitvated on 642 acres of federal land in the city of Memphis, Sheloy County,
Tennessee. Figure 3.1 shows the location and layout of DDMT, DDMT 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
instatlation 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. DDMT is in a

mixed residential, commercial, and industrial area.

Defense Depot Memphis began operations in 1942 with the mission to inventory and
qupply matenals for the U. 5. 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 Memphis,
Tennessec (DDMT) in 1993,

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

and industrial chemicals.

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

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

ARALA A AFAS Mo e P it IR
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Fipure 3.1
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included minute quantities of mustard and lewisite gases contained in nine training
canisters. Most of the documented hazardous materials which were disposed during this

period were buried in the northwest portion of Dunn Field.

32 Topography and Geology

The topography of Dunn Field ¢an 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 noriheast quadrant from the remainder of Dunn Field. From the ndge 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 non-hazardous
malerials, is a level to gently sloping prassy area. The southwest quadrant is grassed
and gently sloping. The southeast quadrant of Dunn Field is level and is used for open

and cavered storage of bulk materials.

The Dunn Field area of DDMT is covered by loess deposits, which are underlain by the
Fluvial Depasit, the Jackson Clay/Upper Claiborne Group, and the Memphis Sand

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

= Loess - Directly underlying the Dunn Field is loess, a semi-cohesive wind-
blown deposit of silt, silty sand, and silty clay. Tt 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 Deposit - 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, some borings at DDMT
exhibit additional fine sand layers below the gravelly sand.

51016 23/5ECI-ER/ERDRF M une 27, 1954 3-3
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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.”

* Jackson Clay and Upper Claiborne Group - The Jackson Clay and the Upper

Claiborne are laterally persistent and fairly uniform in thickness,
approximately 80 feet, throughout Duna Field. This unit thins markedly in
the area immediately south of Dunn Field. Tt is a stiff gray or orange
plastic, lean to fat lignitic clay. It forms a regional confining bed separating
the Fluvial Depesit and the underlying Memphis Sand.

The top of the Claiborne Formation slopes toward the northwest and west
beneath most of Dunn Field with a gradient of about one percent; however,
the top surface slopes southwestward beneath Lhe extreme southern portion
of Dunn Field at a rate of about 7 percent.

= Memphis Sand - The Memphis Sand of the Claiborne Group is also called
the 500-foot Sand because its center occurs generally 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 along the west property line and at approximately 140 feet below
ground level along the east property line. The formation is composed of
thin bedded, white to brown or gray, very fine grained to gravelly, partally
argillaceous and micaceous sand.

Undemeath the Memphis Sand is the Flour Island cenfining 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 DDMT. The exposed, undisturbed surface soils in Dunn
Field are primarily grassed, fine-grained semi-cohesive materials which promote runoff
following storm events. Figure 3.3 presents the surface drainage boundaries at Dunn

Ficld and shows the direction of runoff,

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

properties ouiside DDMT to the north and west. The northeast quadrant drains to the
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gast 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 northeast quadrant of Dunn Field. Runoff from the
northwest quadrant of Dunn Field flows overland to the roadside diich along Kyle
Stregt. The remainder of the Dunn Field runoff flows overland to the west onto
adjacent properties outside DDMT. 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 tnbutary of Noncannah Creek.

34 Ground Water Hydrology

3.4.1  Regionat Hydrogeology,

Water supply systems in the Memphis area depend heavily upon ground water
resources. The uppermost aquifer beneath Dunn Field is the Fluvial Aquifer, which 1s
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 0 the Fluvial Aquifer, this unil is susceptible to

contamination from the surface.

Beneath the Fluvial Aquifer lies the Memphis Sand Aquifer, which is the shallowest
artesian aquifer in the area, The Memphis Sand Aquifer is heavily used for municipal
water 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 wellficlds in Shelby County,
Tennessee, extensively using the Memphis Sand Aquifer. The closest of these
wellfields (0 Dunn Field is the Allen wellfield, which is about { to 1.5 miles wesi of

DDMT. A number of monitoring wells have been installed to ¢haracterize 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.

3.4.2 Site Hydrogeology

* Locss - The loess is not typically a water bearing zone. There is no
evidence that it produces water to wells in the DDMT vicinity, The loess
deposits permit recharge into underlying fluviat depesit during rainfall
events.

Seasonal perched ground water may occur within the loess. Menilening well
MW-2 is 30 feet deep and screened within the loess. It 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 feet
below ground level. The perched water table in northern Dunn Field is a
clay-silt layer enclosed within the loess. The extent of this perched zone is
not known,

= Fluvial Depaosit - 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 infiftration through overlying loess
and lateral ground water inflow from the east. Discharge i1s toward the
Mississippt River to the west and possibly by leakape into the underlying
Memphis Sand through the Jackson/Upper Claiborne confining bed.

Based on data collected during the Law Study (Law, 1990), the Fluvial
Aquifer beneath Dunn Field is moving generally toward the west (Figure
3.5). Based on data collected during the pump test, the calculated ground
water flow velocity in the Fluvial Aquifer is 0.006 feet per minute. This is
based on an average hydraulic conductivity of 6.91 x 102 feet per minute
and an assumed porosity of .20.

«  Jackson Clay/Upper Claibome Formation - The Jackson Clay/Upper

Claiborne unit is a regional confining bed which separates the Fluvial
Aquifer from the Memphis Sand Aquifer. Through erdsion, this unit is
thinned at DDMT immediately south of Dunn Field. It is documented (1989
Smith and Ishak/Muhamad) that some areas of the Memphis Sand are
directly overlain by the fluvial depeosit. No interconnections have been
found between the Memphis Sand and the Fluvial Aquifer in the DDMT
vicinity.

SLO16.23/SECI-ER/ERDR Fl/une 27, 1994 3-9
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December 1989 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 level in the Memphis Sand of 143 feet MSL. The hydraulic head
difference is about B3 feet.

®  Memphis Sand - The top of Memphis Sand is approximately 125 10 150 feet
above MSL in the vicinity of DDMT, The base of this unit is about -730
feet MSL. Thus, the aquifer is about 900 feet thick and is under confined
conditions, Recharge to the aquifer occurs from rainfall infiltration on the
outcrop located to the east of the site and possibly from leakage [rom the
overlying Fluvial Aquifer. The Memphis Light, Gas and Water Division
(MLGW) operates eight well fields which extract water from the Memphis
Sand for municipal supply. The Allen wellfield, located 1 to 2 miles to the
west of DDMT, is ane of these fields. Water levels in the two Memphis
Sand wells installed during the Law Swdy (1990 Law) suggest a gradient
toward the west.

3.5 Summary of Previous Investipations

A variety of environmental and industrial hygiene studies have been conducted at
DDMT over the past two decades, as described in Section 4.0 of Volume I of the Law
Work Plan (1989 Law). An installation assessment of hazardous materials practices was
prepared o assess potential sources of contamination (1981 USATHAMA). The burial
sites at Dunn Field were identified {see Figure 3.6) and categorized as having the
greatest potential for off site migration. As a resuft 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 wells were sampled and analyzed for inorganic
compounds including fluoride, chloride, phenol and metals. The resulis did not reflect
any serious ground wafer contaminatien from the disposal operations in Dunn Field.

No samples were analyzed for volatile organic compounds.

SLOLA,21/SECI-ERIERDRFlfune 27, 1994 3-11
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A RCRA Facility Assessment (RFA) was performed in 1989 which identified Solid
Waste Management Units, SWMU, and Areas of Concern, AQC (1990 A.T. Keamey).
‘The purpose of the RFA was to assess the release potential of hazardous constituents
from these units. Further investigaiory sampling and analysis were recommended for

the SWMUs identified in Dunn Field.

An initial investigation was performed in 1989 and 1990 to identify soil and
groundwater contamination (1989 Law). The report from this investigation is

hereinafter referenced as the “Law Study™ (1990a and 1590b Law).

During the Law Siudy, volatile organic compounds (YOCs) and metals were found in
ground water beneath Dunn Field at levels exceeding the federal pnmary drinking water
standards. Ground water samples were analyzed for the 129 priority pollutants

excluding asbestos and cyanide.

w  Volatile Orpanic Compounds - Eleven volatile organic compounds were
detected in the Fluvial Aquifer. The plumes of tetrachloroethene; 1,1,2,2-

tetrachlorothane; and 1,1-dichloroethene were illustrated in Figure 4-4 of the
Law Study, page 3-14 of this chapter. Due to 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 northern 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 all
the VOCs detected at Dunn Field. TCE was about 2 ug/L at MW-15 and
1,500 ug/L at MW-12 during the Phase I of the LAw Study (April 1989).
TCE was about the same concentration at MW-15 dunng Phase II of the
Law Study (January 1990) but had increased to 5,100 ug/L in MW-12,

»  Metals - Figure 4-5 of the Law Study, shown on page 3-15 of this chapier,
presents the concentration contour maps for chromium and lead. These
plumes cover a wider area than the crganic plumes, possibly because the
releases of metals occurred first. However, metals were also found in the
background well (MW-16) during the Law Study. This well is located in
the noriheast comer of the main installation, and has water levels that are
upgradient of the entire installation. This well exhibited chromium at 5( to

SL016.23/SECY-ER/ERDRFIune 28, 1594 3-13
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5SS ug/L, lead at B0 ug/L, and nickel at 29 to 40 ug/L during the Law Study
(1990 Law). The lead concentration exceeds the federal MCLs, and the
nickel excecds the State of Tennessee criterion. Lead exceeds the U.S. EPA
action leve! of 15 ug/L. These metals were not found above action levels in
follow-up sampling in 1993.

s Memphis Sand Aquifer - Two wells from the Law Swdy are installed in the
Memphis Sand. MW-36 is located at the southeast comer 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 ihe water sample from
MW-37 at 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
identifisd. Other Allen Well Field wells located between these three wells
and DDMT do not exhibit VOC contamination.

The Law Study concluded that the plume of contaminated ground water had migrated in
a generally west and northwest direction. The source was believed 16 be fram 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, DDMT was placed on the National
Priorities List (NPL) {57 FR 47180, Cciober 14, 1992).

Engineering-Science, Inc. (ES) was retained in 1991 1o perform a pumping test of the
Fluvial Aquifer, conduct a follow-on RI/FS to fill data gaps left by the Law Study, and
recommend and design an Interim Remedial Measure (JRM) system for Dunn Field.
The pumping test was conducted in September 1992. A pumping test well and three

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

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

transmissivity 1,385 fi%/min
hydraulic condugtivity 6.91 x 10°2 f/min
specific yield 0.19

specific capacity 5.84 gpm/ft

well efficiency 83%

well yield 75 gpm

radius of influence 420 fi

Ground water extracted during the pumping test was sampled at beginning, midpoint,
and end of the 42-hour long, constant-discharge test. The exiracted ground water was
filtered to remove particulales, treated with activated carbon to remove VOCs and then
stored. Samples were collected from ihe treated water. All water samples were
analyzed for volatile orpanic compounds, semivolatile 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,
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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 to
characterize potential human or environmental risks associated with the site. This risk
assessment is intended to address only ground water pathways in the Dunn Field area of
DDMT. A baseline risk assessment for the entire facility was included in the Law

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

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

employees and neighbors of DDMT.

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 city in Tennessee. The three
largest industries in the Memphis Metropolitan Statistical Area are as follows: 1) the
wholesale and retail industry, which employs approximalely 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 73,700 people. The
average per capita and household income in Memphis is estimated to be $12,593 and

$33,432 respeclively.

There are eight permanent residences located within DDMT boundaries.  These

residences are located in the southeastern gquadrant of the facility. The average number

of residents living at DDMT at any one time is about twenty-five people.
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4.2 Identification of Exposure Pathways

An exposure pathway is a route for contaminated material to reach a receptor. This
pathway must have a source of comamination', a transport medium and an exposure
peint. The exposure pathway for the potentially contaminated ground water at Dunn
Field is discussed below.

The primary source of ground water contamination in Dunn Field is believed to be from
waste materials buried in unlined trenches. The transporting mechanism is rain water
infiltrating through these buried wastes into the underlying soils. Some contaminants
such as volatile organic compounds (VOCs) and metals, are leached from the wastes,
transported downward through the soil, and introduced into the upper-most aquifer
beneath Dunn Field. This aquifer, known as the Fluvial Aquifer, is separated from the
Memphis Sand Aquifer by a clay layer. There is potential for the Fluvial Aquifer to
recharge into the Memphis Sand Aquifer, which serves as the public water supply in the
Memphis metropolitan area. The potential exposure points and routes of exposure for
ground water constituents include the following:

1. Ingestion of ground water (Memphis Sand aquifer only}
2. Slan contact with potentially contaminated potable water during bathing and

3. [Inhalation of vapors from volatile organic compounds present in potable
water, which are emitted during household use.

Figure 4.1 presents this potential ground water exposure pathway for the contaminants

in Dunn Field.

e T S —— em s -
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Constituents of concern were identified in Dunn Field monitoring wells screened in the
Fluvial Aquifer. These constituents include the fellowing compounds or elements:
Yolatile Organi mpound

1,1 dichloroethene

1,2 dichloroethene (total)

1,1,2,2 tetrachloroethane

tetrachloroethene

trichloroethene

carbon tetrachloride
Constituents of concern in the Fluvial Aquifer have not been detected in Memphis Sand
ground waler samples (MW-36 and 37). However these constituents were present in
some soil borings (1990 Law). One VOC, acetone, was found in MW-37 duning the
second phase of the 1990 Law Study, but this observation has not been confirmed by a
second sample. Acetonz is a common laboratory contaminant, which is the potential
sgurce of the 1990 observation. Acetone was not found in any consisient pattern in the
overlying Fluvial aquifer during the Law Study, which strongly suggests that Dunn
Field was not the source of acetone in MW-37. Nonetheless, leakage of VOCs through
the confining unit into the Memphis Sand Aquifer can potentially occur in areas not yet

identified,

4.3 Comparison of Concentrations to Standards

The U.S. EPA has established Maximum Contaminant Levels (MCLs) 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 inputs on exposure,
methods for chemical analysis, methods of treatment, economics, etc. The total human

exposure to specific contaminants is considered in developing the MCL, which attempts

to set lifetime limits at the lowest practical level to minimize the amount of toxicity
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contrivputed by drinking water. A daily intake of two liters of water is assumed in

developing these regulations {Dec. 198% U.S. EPA).

The constituents of concern found in the Fluvial Aquifer beneath Dunn Field occur at
concentrations above the MCLs or MCLGs (Table 4.1), The comparison was made for
data coliected during Phase I of the Law Study (1989), Phase II of (he Law Study
(1990) and the Pump Test conducted in Dunn Field in 1992, Table 4.1 summarizes this
data for both VOCs. Highlights of this data are discussed below,

Trichloroethene was detecied above the MCL of 5 micrograms per liter (ug/L) in
samples collected from 1989, 1990 and 1592. Trichloroethene was found as high as
5,100 ug/L. during the Law Study 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 MCLfn.

The MCL for tetrachloroethene is 5 ug/L. Tetrachloroethene was detected as high as
240 ug/L in MW-10 in 1990 (48 times the MCL). In 1992, the pump test well
exhibited as much as 100 ug/L (20 times the MCL),

The VOC 1,1-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).

4.4 Frequency of Detection of Chemicals of Concern

During the Law Study in 1989 and 1990, ground water samples were collected from 17
moenitoring wells in Dunn Field. Volatile organic compounds {VOCs) were detected in
the ground water at levels exceeding the MCLs and the State of Tennessee guidelines.
During the puemping 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.
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The frequency that VOCs 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 Phase I of the Law Study (March and April
1989) and Phase II {January 1990} and the pumping test (September 1992). Table 4.2
lists the VOCs that were detected and their corresponding MCLs. The range of
detection for each constituent identifies the lowest and highest concentration detected
during 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 Law
Study (1990 Law), 17 sites were tested and one site was tested during the pumping test
(1992) for a twtal of 18 sites. The number of ground water 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
12 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 frequenily 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 limits ranged from less than the detection limit to 5,100 ug/L. Levels of
trichloroethene above the MCLs were detected 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 detection limits w0 240 ug/L.

Levels of tetrachloroethene above the MCLs were detected in 19 out of 35 samples.
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4.5 Risk Evaluation and Summary

An assessment of Dunn Field reveals a large number of constituents present in the
ground water. The most frequently detected VOCs above the MCLs were
trichloroethene and tetrachloroethene. Chremium and lead were the metals most

frequently detected above the MCLs in 1989 2nd 1990, but were below MCLs in 1992,

A potential public health risk is associated with the Fluvial Aquifer. This aguifer
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

nol yet identified.
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5.0 REMEDIAL RESPONSE ORJECTIVES 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 environmental 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 DDMT's RCRA Permit.
Response objeclives 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 (o levels that are safe for present and potential users and/or
environmental receptors, or (2) preventing exposure to ground water contaminated
above health-based levels. The preference of the Svperfund 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 Requirements

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 delermining protectiveness involves a two tered
approach: 1) protecliveness based on Applicable or Relevant and Appropriate
'Raquiremenls {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 cenditions.

An ARAR represents a2 minimum standard or an action level/cleanup value that a

remedy must attain.  When ARARs do nol exist or are questionable, risk-based
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calculations should be developed in accordance with the USEPA guidance document
Risk Assessment Guidance for Superfund, Volume 1: 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 concern.

5.1.1 Types of ARARS
The USEPA has groupad ARARs into Chemical-Specific, Action-Specific, and

Location-Specific classifications, These three classificaticns are defined below:

= Chemical-Specific ARARs are usually health or risk-based numerical values or
methodologies which, when applied to sile-specific conditions, result in the
establishment of numerical values. These values establish the acceptable
amount or concentration of a chemical that may be found in, or discharged to,
the ambient environment.

= Action-Specific ARARS are usually lechnology or activity-based requirements or
limitations on actions laken with respect to hazardous wastes.

» Location-Specific ARARs are restrictions placed on the concentration of

hazardous substances or the performance of aclivities solely because they occur
in special locations.

The following sections present a list of the Chemical-Specific, Action-Specific, and

Location-Specific ARARSs that apply to Dunn Field.,

Chemical-Specific ARARs/Ground Water Media

For cleaning up ground water that may be used for dninking, 40 CFR Section 300.43C
of the National (il and Hazardous Substances Pollution Contingency Plan (NCP) states
that maximum contaminant level goals (MCLGs), established under the Safe Drinking
Water Act, that are set at concentirations 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 contaminant 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 potential source of drinking water. If a MCLG or MCL value has not
been developed for the contaminani(s) of concern, then the ground water standards
ﬁromuigated 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 Qffice of Enforcement and Remedial
Response (OERR} to Patrick Tobin, Director of Waste Managemenl Division Region
IV, 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.

ctipn-Specific ARA Wate i
The remediation of ground water using pumping and treatment techniques would
require the discharge of the ireated 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 Poliutant Discharge Elimination
System Program (NPDES). These sujbstantive requirements include discharge
limitations (both technology and water quality based), certain monitoring requirements,
and best management practices. These requirements will be conizined in an NPDES
permit for off-site discharges. For an on-site discharge from a CERCLA site, these
substantive requirements must be ideniified and complied with if the discharge passes
off-site. If the preferred allernative involves only an on-site, direct discharge, only

substantive NPDES requirements would apply to the action.

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

Therefore, CERCLA responses arc required to comply with all applicable (both
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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 IV 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
waste into or above a formation, that within one-quarter (1/4) mile of the well, contains

an underground dnnking water source.

Underground injection wells that are constructed off-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 to comply with the administrative requirements of the UIC program,
however, they must mest the substantive requirements of this program where the
requirement is determined l:n be applicable or relevant and appropriate to the CERCLA

remedial acticen,

atign-Specific AR W i
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 1s selected at Dunn Field.
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hemical- ific ARARS/AG ia
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 atmosphere. These type of compounds are known as ozoné 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 regulated under the Clean Air
Act (CAA) in 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 Guidclines are specified in Section

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

The use of air stripping techniques to remove VOCs from ground water will cause the
on-site emission of YOCs into the atmosphere. Under CERCLA and in accordance
wilth OSWER Directive 9355.7-03 (Appendix G), this on-site emission is required 1o
meet only the substantive requirements of state and local authorities. Reguirements
related to attainment of NAAQS are ARARS only when the remedial activity al a
CERCLA site is 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-atiainment area for ozone. If Memphis-
Shelby County were designated an atiainment area for ozone, a CERCLA site would
not be considercd a major source unless it emitted more than 250 tans 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 Control have indicated that the State of

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




6.6 57

Toxic Air Pollutants has bezn 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 not generate emissions of

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

Location-Speci RARS/AIr ia

The Memphis/Shelby County Health Department has adopted the State of Tennessee
Air Code. Ozone, carbon monoxide ang 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 IV to the Governor of Tennessee, Ned McWherter. A

copy of this letter is presented in Appendix C.

Action-Specific ARARs/ Air Media

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

petroleum liquids (August 1983 U.S. EPA).

Location-Specific ARARS/Natural Resourcgs
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 Law Study
(1990 Law) stated that no federal natural resources are located near the site. However,

this will need to be confirmed with the U.S. Department of the Interior.

5.2 Ground Water Cleanup Goals

Waler supply sysiems in the Memphis area depend heavily on ground water resources.
The uppermost aquifer beneath Dunn Field is the Fluvial Aquifer. During the Law
Study (1990 Law), VOCs 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.

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 weils at DDMT
extend into the Memphis Sand, and with the exception on acetone (which is not a

constituent of concemn), did not exhibit VOC contamination.

In response to chemical and action-specific ARARS in Duan Field, the technologies
which could be used 1o mitigale ground water must meet the substantive requiremenis.
Groundwater Cleanup [evels need to be defined and groundwaler treatment systems

must comply with air emission requirements and the Clean Water 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
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 ime of the



66 59

interim 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 define the contaminant concentration
levels allowed to remain in the ground water, The federal Maximum Conlaminant
Levels (MCLs) will be substituted for the Tentative Cleanup Goals (TCGs). The
MCLs will be enforced until the CERCLA 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 presented in Table 5.1.
5.3 Air Emission Requirements for Ground Water Treatment

Air emission requirements for ground water treatmen{ 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 pollutants in
Memphis/Shelby County is under review. EPA Region 1V is currently reviewing
documents (sent by the State of Tennessee on QOctober 1992) for redesignation of
Shelby/Memphis County from a nonattainment area to an attainment area for carbon
monoxide. In November of 1992, documents were sent to EPA Region IV seeking
redesignation of Shelby/Memphis County from a nonattainment area to an attainment
area for ozone. Al the present lime, Memphis/Shetby County is still designated a

nonattainment area for lead air pollutants.
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Emission requirements for ground water treatment systems are handled on an individual
basis since emission standards for VQCs 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. Each

construction-operating permit is based on the "Best Available Control Technology”

{(BACT).
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6.0 IDENTIFICATION OF TECHNOLOGIES

An interim treatment system controlling contaminant migration in pround water at Dunn
Field will have three components: extraction, treatment, and disposal. Several viable
technologies and process options are capable of accomplishing these funclions. 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 system is to determine whether it
is necessary o bring the water to the surface for treatment or if treatment can take place
in-situ. IF the ground water is to be brought to the surface, it can be extracted by means
of trenches or wells. For an extraction system to be considered viable, it must be able
to control migration, be a proven lechnology, be able to be permitted, and must not be

cost prohibitive.

6.1.1 Interceptor Trenches

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

extraclion.

Open trenches require excavation into the aquifer where the ground water flow can be
collected, The wse 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 creating a zone of high permeability which intercepts ground
water and diverts its flow {0 a collection point. Excavation iz still required to the
aquifer where a slotted or perforated collection pipe can be buried in highly permeable

backfill. 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 capture of only the ground water flow up gradient of the

trench.

The depth 1o the Fluvial Aquifer at Dunn Field is approximately 60 feet. Trenches of
this depth are extremely difficult and costly to construct in a safe manner. Therefore,
trenches will not be considered further in selecting alternatives Lo control ground water

migration from Dunn Figld,

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

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

Well points are typically small in diameter, grouped closely together, and are relatively
shallow. In a 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 less
than 22 feet, well point systems are suited for ground water extraction 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 60 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 to
accommodate a submersible pump which lifts ground water (o the surface. The pump
selection is a key component of the pumping well to achieve the desired operating
conditions. Installation costs are higher due to the larger size and greater depth of

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

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

Pumping wells can be confipured in a variety of ways to 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 to 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 from the well.

There are addiuonal techniques that can be used with pumping wells to increase their
effectveness in preventing ground water migration. Slurry walls can be used 10 create a
physical barrier either down gradient to prevent further migration or up gradient to
prevent ground water flow beneath the source of contamination. Reinjection of treated
ground water can be used down gradient of the contaminant plume to accelerate ground
water flow back toward the extraction wells. Reinjection wells instailed up gradient of
the plume can assist by accelerating ground walter 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 waler migration
from Dunn 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 pumping wells within the plume and reinjection wells up
gradient of the plume will be retained for further consideration as components of

alternatives. 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 Law Study (1990 Law) found elevated levels
of VOCs and metals in the ground water at Dunn Field. Samples taken during the
pumping test (1992 ES) and in 1993 contained only VOCs above action levels.
Therefore, a system for treating ground water in the Fluvial Aquifer at Dunn Field must

reduce VOUCs.

Treatmeni processes for liquid wastes fall into three broad categories: physical
treatment, chemical treatment and biglogical 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 carried out fn-

siru without having to extract the ground water.

6.2.1 -51, tme

{n-situ treatment of the pround water would employ the use of physical, chemical or
biological technologies to degrade, immobilize or remove the contaminants. Current
technologies for in-siry treatment of ground water contaminants include bioremediation,
chemical immobilization, chemical mobilization, chemical detoxification, and vapor
extraction. Elements of in-siru treatment which must be addressed include methods of
delivering treatment reagents to the subsurface and methods for containing the spread of

contaminants and reagents beyond the treatment zone,

In-Situ Bioremediation - Bioremediation is a process that uses the soil's naturally
OCCUrring microoiganisms to decompose loxic or hazardous organic compounds.
Successful ir-situ bioremediation has been performed on contaminated soils and ground
water through stimulation of indigenous organisms by the addition of oxygen and

nutrients.

SLO16.23/SECE-ER/ERDRFHunc 17, 1994 6-4
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Implementation of bioremediation 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 wasle, indigenous microbial activity, toxicity,
and soil and ground water chemistry. Chlorinated solvents such as those present in the
ground water at Dunn Field are not readily biodegradable using in-situ techniques. The
limited knowledge of the extent and characteristics of the zane of contamination around
Dunn Field further restrict the development of bioremedialion as an interim treatment
technology. The hydrogeological conditions dictate the method for delivery of
treatment reagents te the subsurface and methods of controlling the spread of

contaminants and reagents beyond the treatment zone.

Laboratory trealability studies would be reguired 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 compleie matenal balance, would be used to
determine the fate of contaminamis and define the process in greater detail. The
intermediate products of microbial metabolism may sometimes result in compounds
which are more hazardous than the original contaminant, The time necessary to
perform these analyses has adverse effects on the expedilious establishment of an

interim treatment system.

In-Situ Chemical Immobilization - Immobilization processes are designed o stabilize
or solidify the contaminant thereby reducing the waste's solubility, toxicity, or mobility.
Most stabilization and solidification processes involve the addition of materials to the
waste which, in the case of the ground water at Dunn Field, would require numerous

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

5§1.016.23/SEC6-ER/ERDRF I Iune 27, 1994 6-5
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Dunn Field. Most stabilization and solidification technologies are effeclive on

inorganics and metals but have limited 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-sizu 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-sir immobilization
technologies were to be used. Stabilization and solidification would be more effective
opiions for treating relatively small, defined "hot spots” of contaminated soil,
Therefore, stabilization and solidification will nol be considered further as treatment

technologies for the contaminated ground water at Dunn Field.

In-Situ Chemical Mobilization - Chemical mobilization, or "soil flushing", i3 the
process of applying a liquid agent to the contaminaied scil which renders specific
coniaminants soluble. The mobilized agueous contaminants can then be removed from
the ground fer treatment. This technology has been effective at removing organic,
inorganic, and metal 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 Duan Field if combined with a pump
and (real alternative to make the contaminants more soluble for transport to the surface

for treatment.

In-Situ Detoxification - Detoxification technologies utilize the chemical reactions of

hydrolysis, oxidation/reduction, and neutralization to transform contaminants {o a less
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toxic state. In-situ 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 compcunds, 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 unsaturated zone of soil.
Vacuum pumps or blowers are used (o induce an air flow through the seil. The volatile
organic compounds are descrbed from the ground water and soil into the air stream. A
trench or network of extraciion wells is constructed 1o collect the air for treatment on

the surface before release into the atmosphere.

Vapor extraction 15 an effective means 1o 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 feel below
the surface at Dunn Field. Soil vapor extraction would have limited effect at
remediating the ground water at this depth. For these reasons, in-situ vapor extraction

will not be considered as a ground water treatment technology at Dunn Field.

6.2.2 Activ n Adsorption for V Removal

Activated carbon adsorplion is a chemical process of collecting soluble substances onto
the surface of activaled carbon. Treatment of water conwaining VOCs can be
accomplished by passing the water through a single or series of activated carbon packed
bed reactors. As the water comes in contact with the activated carbon, VQUCs are

attracted (o the surface of the carbon particles.

5L016.23/5ECS-ER/ERDRFL un= 27, 1994 6-7
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A typical carbon system uses granular activated carbon in a series of downflow reactor
vessels. The size of the reactors and flow rate through the reactors must be designed to
achieving suffictent contact time for the VOCs to adsorb to the carben. In additien 1o
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 1o adsorb VQCs, the strength of the attraction lo the
carbon granules decreases. Pericdic monitoring will indicate when the adsorplive

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

To optimize performance of activated carbon water treatment, the suspended solids
concentration 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 acuivaled carbon.
Suspended solids can usually be removed by physical means such as sedimentation or
filtration. 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
regenerating the carbon after its adsorptive capacity has been reached. Vendors 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 destroys about 5 to 10 percent of the carbon, and
regenerated carbon has less adsorptive capacity than virgin carbon. Spent carbon which

is not regenerated would require disposal as a hazardous waste,

For the long duration and large quantity of ground water to be treated during this
Intennm Remedial Measure, regensration will be necessary.  Using activated carbon as

the primary means of ground water treatment demand the expensive operation and
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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 Air Stripping for VOCs Removal

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

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

Alr 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 o

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 syslems create water dreplets or a water film

io facilitate mass transfer as the water passes countercurtent 1o the air.

Packed towers with ceramic, plastic or glass media are the most common air stripping
devices. The contaminated water enters at the top of the tower and trickles down across
-the media thus encouraging contact with a.lr Air is (orced upward using an air blower.
The volatile organics transfer o the gaseous phase and are exhausted with the air out the
top of the tower. The air to water ratio required is generally less than 100 0 1. A
properly designed and eperated air stnpping tower typically achieves 99 percent

removal of volatile organics in the water effluent.

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

water contained approximately I mg/L suspended solids, which would easily pass
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through 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 the flow rate
desired and 10 to 30 feet in height depending on the level of cleanup required. 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. Carben
adsorption, as described above, is an effective means of capturing the volatile organics
from an air stream. The air flow from the air siripper would be conveyed to an
activated carbon system for removal of the VOCs. This system would consist of two
tanks, operating in series, that would be exchanged when the first ank becomes
saturated with VOCs. Spent carbon would either be transported off-site for disposal or
regeneration, or regenerated on-site using a thermal freatment system.  On-sile
regeneration would only be pracucal if enough VOCs were produced to make this
economically justified. A properly designed and operating activated carbon scrubber
can achieve greater than 89 percent removal of volatile organic compounds from air.

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

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

ground water from Dunn Field.

6.2.4 V1Oxidati ' Removal
Oxidation is 2 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 ozone and/or
hydrogen peroxide. The process was demonstrated to the USEPA as part of a
Superfund Innovation Technology Evaluation study in 198%. The ULTROX process
was proven to be an effective means of treating ground water contaminated with VOCs

to below detectable levels.

The ULTROX treatment system consists of the following major compenents: 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 lamps, are used to produce the UV radiation. The hydrogen
peroxide is mixed wilth the wastewater stream which flows through the reactor at a
predetermined hydraulic detention time for adequate exposure 1o the UV light, Ozone is
transferred to tihe contaminated water forming hydroxyl radicals which are powerful
chemical oxidants capable of breaking down a wide variety of crganic contaminants.
When carried to completion, the end products of such a process are carbon dioxide,
water and chlorine. Qzone which is not fully ransferred to the water is captured in the

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

The primary appeal of UV/oxidation over the other treatment processes is that it
provides final treatment. There is no residuals or contaminant release into the air which
would require additional treatment. The primary concemns with this system is safe
handiing of the priority pollutant, ozone, and susceptibility of the UV lamps to fouling
which diminishes their effectiveness. As cases of successful use of UV/oxidation

¢onlinuc to nise, these concems are diminishing.
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Treatability studies would be necessary before implementation on the pround waler at
Dunn Field. Since the technology is still relatively new, there would be a greater
degree of technical expertise needed to oversee the operation of a UV/oxidation system.
Both of these aspects contribute to the already higher cost of acquiring and operating a
UV/oxidation treatment system. Vendors such as ULTROX International justify the
higher cost over time by assuming that other treatment alternatives will require

additional residual or air treatment.

Properly designed, UV/oxidation has proven to be a successful method of treating
ground water contaminated with VOCs such 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 treatment
reactors. lo most applications, aerobic biclogical treatment processes are used fer
removal of hazardous organic matter. Aerobic biolpgical treatment reactors can be

separated 1nto two major categories: suspended-growth reactors and fixed-film reactors,

In suspended-growth reactors, bacterial growth pccurs in the water, which is thoroughly
mixed io promote oxygen lransfer to the microbes for respiration. Qxygen and other
macronutrienis, such as nitrogen and pbosphorus, are supplied in these reactors by
mechanical means, such as air diffusers and chemical feeders. Examples of treatment
operations which utilize suspended-growih reactors include activated sludge and aerated
lagoon processes. A disadvantage of suspended-growth reaciors 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 medivm, allowing organic maltter to contact and be consumed by
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bacteria. Oxygen is supplied from the atmosphere or by forced air blowers.
Macronutrients must be injected into the system. The two primary types of fixed-film
reactors are trickling filters and rotating biological contaciors. 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 wasiewater flow, rotales wilh about 40 percent of the total disc area
submerged. The bioadsorption and bio-oxidation take place on the surface of the disc.
To achieve hipher 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 stoughs off the RBC 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 celd elimates, RBC must be covered since
bioclogical 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 identify the conditions required to stimulaie the biomass. Next, a
bench-scale study, including a complete matenal balance, would be used to determine

the fate of contaminants and define the process in greater detail.

The time necessary to perform these analyses has adverse effects on the expeditious
establishment of an interim treatment system. Biological treatment is complicated by
the sensitivity and 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 VOC contaminated ground water using blological means. Therefore,
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biological treatment will not be relained for further consideration as a aliernative for

ground water treatment at Dunn Field.

6.2.6 Off-Site Treatment

An option 10 establishing and operating a facility at Dunn Field capable of treating the

contaminated ground water would be to transport the water off-site for treatment.

Off-site treatment could be performed at an existing, permitted treatment facility already
capable of treating and disposing of water with contaminants similar to those found in
the ground water at Dunn Field. Most municipal wastewater treatment systems could
not adequately remove VOCs. Thus a specialized industrial wastewaler ireaiment

facility would be needed to handle this ground water.

Transportation presents an insurmountable problem. Assuming 520 gpm of ground
waler 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 dedicatnon of tank

trucks and sufficient dovers 1o accomplish this task 13 not feasible.

Therefore, off-site treatment of ground water from Dunn Field will not be considered
further, Qff-sile treatment and/or disposal of residuals produced from other treatment
sysiems may be incorporated into an alternative for ground water treatment at Dunn

Field.

6.3 Disposal

Following extraction and treatment of the contaminated ground water, an appropriate
remedial action alternative must identify an approved method of disposing or releasing
the water. The disposal route is a critical factor since the method of discharge may
determine the ground water clean up levels and associated permits which will be

required.
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The following discharge routes will be considered: discharge o a Publicly Qwned
Treatment Works (POTW), discharge to surface storm waler drainage system, or re-
injection of the water back into the ground via wells or infiltration. For a disposal route
to be considered viable, it must be able ic handle the flow rate, be able ta be permitted,

and must not be cost prohibitive.

6.3.1 Discharge tg POTW

The treated ground water could be discharged into the Memphis sanitary sewer System.
Wastewater from the Dunn Field area is conveyed to the City of Memphis - South
Waste Treatment Facility. Hydraulic capacity at this facility i1s available 1o handle
treated ground water discharges from Dunn Field. The hydraulic capacity of sanitary
sewers serving the Dunn Field area is not likely o accommodate the additional flow.
Administrative reguirements, in the form of a System Discharge Agreement (see
Appendix D) would need to be met before this action could be implemented. The city
would aceept certain loadings of contaminants in the effluent based upon the types of

constituents the POTW is equipped treat,

6.3.2 Discharge t rface Drain

The contaminaled ground water could be sufficiently treated to meet substantive NPDES
requirements and then discharged in close proximily to the site along the northern
boundary of Dunn Field, A svitable surface drzinage channel lies along the north
boundary of Dunn Field which leads north to Cane Creek and thence to Nonconnah
Creek. Section 121{e) of CERCLA exempts any respoase action conducted on-site from
having to obtain 2 Federal, State, or local permit. Under the Clean Water Act,
operation of the preferred alternative would be considered 1o 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 o

the site and is necessary for implementation of the response action {even if the water

T RIE M IEEMS_ T IRDRD T wes T 1004 ﬁ-l 5




66 77

body flows off-site) (August, 1988 USEPA; August.. 1989 USEPA; and OSWER
Directive 9234,1-02) . The NPDES permit that DDMT currently holds is for storm
waler ontly. DDMT would have to file a modiied NPDES permit application to
describe the additional discharge locations, the continuous discharge rate and required
constituent levels for the on-sile 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 o be considered. Furthermore, the added flow could polentially 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 thase soils, creaie leaching and added mobility of those contaminants toward ground

waler.

6.3.3 Reinjection or Infiltration

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

The treated water could also be disposed of by injecting i1t into a degper 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 accelerate the movement of contaminants back toward the extraction
wells. Since the plume extent 1s 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 furiher.
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Reinjection wells placed up pradient of the sources of contamination could assist in
flushing the contaminants from bencath the burial zone but would not necessanly 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 onto the ground surface and allowed to
saturate and then infiltrate through the soil into the Fluvial Aquifer. Used over the
burial 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 reatment.
However, moving the contaminants deeper into the soil and closer to the Fluvial aquifer
will not contribute ic a permanent solution, Therefore, infiltration in Dunn Field will
not be constdered further. Infiltration downgradient would require setting aside acreage
to receive the treated water. Sufficient land area is not likely 1o be available nearby,
and would pose conflicts with surrounding residential and institutional land uses.
Therefore, infiltration downgradient will not be considered further as a means of

disposal of treated ground water.

Deep Well Injection - Treated gpround water could be injected 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 Aquifer beneath Dunn Field
is set asidc for drinking water, and the other aquifers are not suited for reinjection. The
only deep aquifer available for injection in the state is near central Tennessee. Due (o
the problems of logistics 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

Function Technology Process Optipn Relaiped
n-Siru Physical or Bioremediation
Chemtical Processes Chemical Immobilization
Vitrification
Chemical Mcobilization
Detoxification
¥Yapor Extraction
Extraciion 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
Biological Treatment Suspended Growth
Fixed Film
Oif-Site Treatment
Disposal POTW X
Surface Water Discharge ' X
Reinjection Down Gradient
Upgradient X
Infiltration
Deep Aquifer

Source: ES, 1993.

51016 23 TABS-ERFERDRF I hunc: 2R, 1994 6-19




66 81

7.0 HYDROGEOLOGIC IMPACTS

7.1 Introduction

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

factors, or chemical transport effects.

The cbjectives 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 Law Study (1990 Law), along with data from the pump test
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

appropriate to evaluate and compare different scenarios.

The models to be considered here are suwited for simulating the hydraulic behavior of
aquifers, More complex models which simulate both the hydraulic behavior and
chemical transport are limited by the lack of site-specific data to calibrate them.
Therefore a key assumption in the modeling is that the contaminants move through the
aqunfer like the water does. This is a2 good approximation for a conceptual 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 aquifer thickness, these wells would be suitable of capturing a variety of
contaminanis regardless of density or other physical properties. This assumption is

appropriate for the constituents of concern in Dunn Field, which include VOCs.
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7.2 Selection of Model

Two ground water models, MODFLQW and DREAM, were considered for use in
evaluating pround 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 resuliing output are expressed in numerical terms that approximate the responses of
actual aquifers to pumping, reinjection, or other stresses. The output from MODFLOW

is expressed as changes in head and calculation of water budget.

An effonn was made to calibrate MODFLOW to the Dunn Field environment. The
conceptual model of the Flovial Aquifer was an unconfined sandy layer underlain by an
impermeable clay. General ground water flow was to the west with a gradient of 0.01
to 0.02 feet per foot. This concepinal 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 boitom.

Prior to evalualing response to stress, a numerical model should produce steady-siale
conditions with na stress on the system, followed by calibration of the model to known
stress such as a pumping test. However, applying MODFLOW to the Fluvial Aquifer
did not achieve the known steady-state conditions of measured ground water elevations
and a constant water budget. To test the steady-state conditions, the input from inferred
ground water elevations east, west, and north of Dunn Field were varied, as were the
inferred aquifer boitom elevations. The model grid size and cell variability were also

changed in different simulations so as to 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 {eet 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-state) ground water
elevations across the sile, Changes in cell variability and boundary conditions
did not significantly alter these results.

The problems with a MODFLOW steady-state simulation of the site were not resolved.
The lack of hydrogeological data 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. Withoul steady state conditions
satisfied, calibration simulations and testing of extraction well scenarios cannot give

valid results.

An analytical model program (DREAM) was then considered to represent extraction
scenarios at Dunn Field. This program was developed at the University of Oregon
(1990 Bonn and Rounds) and uses basic ground water-related equations to predict the
effects of stresses on pround water systems. Within stated limilations, this program can
be used an estimate of ground water flow conditions and an analytical tool for
evaluation of pumping and injection systems. It does not replace the precision and
accuracy possible with numericai modeling programs, but it does provide a working
estimate of the result of stress on simple ground walter systems and has been used with a
variety of pround water flow problems. DREAM was thus selected for evaluation of

pumping scenarios at DDMT.

DREAM calculates drawdowns, water level elevations, steady-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 vniform thickness, and of
infinite areal exient.

» 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
honzontal.
= Flow to the well is laminar.

= The well diameter is infinitesimal so that storage in the well can be neglected.

® Water removed from storage is discharged instantanecusly with decline in
head.

The values of the siream function are calculated using a complex velocity potential

(1985 Granger) which is defined only for steady-state systems,

The DREAM model, although simplistic and designed for confined aquifers, provides a
good estimation of the Fluvial Aquifer's responsc to various pumping scenarios.
Although the aquifer is assumed to be of uniform thickness, this condition is not true in
an unconfined aquifer during pumping due to dewatering of the aquifer. Jacob (1944)
proposed that a corrected drawdown value could be calculated and then be used in the
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 orn the grid and given an X coordinate and a Y coordinate based on

its location relative fo 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: 1994 ft/day
Natural gradient: 0.015
Flow direction: west
Aquifer thickness: 20 feet
Porosity: 0.20

The natural gradient and the Mow direction were based on static water level
measurements collected from the wells in the Dunn Field area in September, 1992. An
approximation 1o the static water table is shown in Figure 7.1. Due 10 the simplicity of
the model, the gradient was assumed to be conslant 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, 1592
contours superimposed on the simplified contours used in the DREAM model based on
an average pradient. Although the simplified contours do not match the actual site
conditicns, 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 effect of different

SCENArios.

7.4 Simulations of Candidate Pumping Seenarios

Numerous trials were performed using the DREAM model 1o develop an understanding
how pumping would affect the contaminated area identified during the Law Study. The
pump test conducted in 1992 (see Section 3.35) revealed that a single well 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 about &7 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 sugpested that a single well
provided a caplure zone that was about 200 to 300 feet wide. Therefore several trials
were performed using muitiple wells to understand how these wells modified the flow

patterns beneath Dunn Field, These trizls can be grouped into three categories:

1. Extraction wells within Bunn 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 rales, 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 tnal. Modeling short durations of
pumping, on the order of days to weeks, predicts a zone of influence relatively close to
the pumping [ocations. Pumping for longer periods, cn the order of one to five years,
approximates continuous pumping scenarios. In all the scenarios that follow, the
duration of pumping was fixed at 5 years. Simulations of longer pumping periods are

notl productive, since changes in streamflow lines are insignificant beyond this time.

7.4.1 Extraction Wells On-Site (Scenario 1)

Scenario 1 consists of § 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 streamlines of flow into these wells. The total flow rate
from these wells of 520 gallons per minute (gpm). The southern-most six wells are
pumped at 75 gpm, while the two northern-most wells are pumped at 40 gpm and 30
gpm {proceeding northward). Well spacing is approximately 200 feet across the
gradient and produces effective control of the streamlines up gradient. The wells to the

north are spaced farther apart because they are not perpendicular to the gradient.
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Pumping rates were reduced to the north to avoid completely dewatering the aquifer.
The contaminated ground water beneath Dunn Field identified during the Law Study
field investigations (see Section 3.5) is completely captured by these wells. This area is
estimated to cover some 25 acres. The approximate zone of capture for this scenario is
28 acres of Dunn Field west of the East Boundary, plus ancther 12 acres off-site (to the
north and west of Government property). The zone of capture extends approximately
230 feet west of Dunn Field and approximately 360 feet north of the North Boundary of
Dunn Field.

7.4.2 xtraction Wells On/Off Site (Scenari

Scenario 2 consists of eight extraction wells, six located on-sile and along the northern
and western buundm‘iés of Dunn Field and two off-site approximately 350 feet west near
Rozelle Street (see Figure 7.4). Well spacing along the wesiern 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 capiure more of the off-sile contamination.
Because the line of on-site wells is only 400 feet up gradient from the off-site wells,
they intercept water that would otherwise be captured by the ofl-site wells. To prevent
dewatering, the iotal flow in this scenario was reduced to 395 ppm. The two off-site
wells are pumped at 25 gpm and the southern-most well and pump test well are pumped
at 30 gpm. The three wells along the west fence are pumped at 70 gpm. The northeast
well is pumped at 35 gpm. Like the simulation shown for scenario 1, the duration of
pumping is 5 years. In this scenario, the wells along the west boundary are intended to
prevent any more conptamination from leaving Dunn Field, reducing their nember 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 cavers about 25 acres of Dunn Field west of the East

Boundary, plus another 10 acres off-site. The zone of capture exlends approximasely
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240 feet west of Dunn Field and approximately 130 feet north of the Norith Boundary of
Dunn Field. The off-site influence in this scenario is less than Scenario 1 because less
control is exerted north of Dunn Field. Because of the interference between the off-site
and on-site wells, lower pumping rates are required to avoid dewatering the aguifer,
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

impravement over scenano 1.

7.4.3 Extraction and Reinjection Well nari

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. 1 and 2. The four reinjection
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 eliminales
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 distributed equally to the four wells. The
preposed locaticns for these wells are shown in Figure 7.5, along with the streamlines
of flow. In this scenario, the approximate zone of capture is 14 acres of Dunn Fieid
west of the East Boundary, plus another 0.5 acres off-site.  As before, the duration of

pumping is 5 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

ZONeg,
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7.5 Comparison of Ground Water Control Seenarios

The three scenarios just described provide an useful contrast in strategies io control
contaminated ground water beneath Dunn Field. The use of wells within Dunn Field
(Scenario 1) appears to be a feasible and realistic approach to intercepting ground waler

contaminants,

Moving extraction wells to off-site locations (Scenario 2) where contaminanis were
found in 1950 somewhat increases the capture of off-site contaminants, but also adds
some risk of pulling contaminants beneath 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

determined.

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

aquifer more quickly.

7.6 Impacts of Pumping Sceparios

7.6.1 Impacts gn Nearby Domestic or Production Wells

According to the Law Study repori there are no domestic or production wells completed
in the Fluvial Aquifer near the Dunn Field area. The nearest public water supply wells
are in the Memphis Sand Aquifer at the Allen Well field owned by the Memphis Light,

(Gas, and Water Company. Other privately-owned waler supply wells are screened in

SLOVS 2A/SECT-ERVERDRFIMune 27, 1994 7-14




66 95

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

nohiceable effect on the Memphis Sand Aquifer.

7.46.2 Impacts on Nearby Surface Water

The nearest surface water feature to Dunn Field is Cane Creek located 1,600 feet to the
north of Dunn Field. The creek lies al an elevation above 240 feel 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 aquifer 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) 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 with Monconnah Creek (at an elevation around 205
ft MSL). Pumping in the Fluvial aguifer beneath Dunn Field would not affect the rate
at which the creek recharges the aquifer (hydraulic gradients beneath the creek would be
unchanged by pumping)} and the reduction in the aquifer water levels would not change
any discharge from the aguifer into the creek (it is not occurring in the Dunn Field

vicinity).

7.6.3 Reinjection of Treated Water

Reinjection of treated water back into the Fluvial aquifer 800 feet upgradient of the
extraction wells will create an artificial mound of ground water that will extead out
approximately 50C feet in all directions from the reinjection wells (using the specific
capacity and radius of influence derived from the pump test). Since the Fluvial aquifer
is some 60 feet below the ground 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.
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Since the State of Tennessee and Shelby County prohibit the injection of water into the

aquifer as 2 means of protecting the public water supply, they would have to allow a

variance to current regulations before this could occur.
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8.0 DEVELOP/ASSEMBLE TECHNOLOGIES INTO ALTERNATIVES
The technologies which could be used to control ground water migration at Dunn Field
were reviewed during the screening analysis described in Sectien 6.0. Those

extraction, treatment, and disposal technologies which were relained 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

C. Disposal
l. 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 one 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 Alternative, 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 (VOCs) will continue to migrate downward into the
Fluvial Aquifer from suspected bul currently unidentified sources in Dunn Field. The
Fluvial Aquifer will continue to receive these contaminants, and will transport them
downgradient to the west. The concentration of these contaminants will diminish at
preater distances from Dunn Field as mixing, adsorption and absorption occur. VOCS
will be further diminished by chemical breakdown and natvrally occurring
biodegradation. The rate at which these process would occur in the Fluvial Aguifer is

not known and cannot bg predicted without further study. Furthermore, the distance
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Interim Remedial Measure for Ground Water
DDMT Dunn Field -

Allernative Extraction Treatment Disposal
i No Action none none
2 Deep wells air stripping! municipal
on-site sewer
3 Deep wells air stripping! municipal
on- and off-site sewer
4 Deep wells UV/oxidation municipal
on-site sewer
5 Deep wells air stripping! surface drainage
on-site
6 Deep wells UV/oxidation surface drainage
on-site
7 Decep welis air stripping! reinjection
on-site up-gradient
on-site

Source: ES, 1993,

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

required
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and area off-site that would ultimately be affected by the constituents of concern cannot

be predicted until further studies are performed.

8.2 Alternative 2

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

including 12 acres outside the boundaries of Dunn Field.

Discharge from the eight wells would be directed to the 70,000 gallon holding 1ank
constructed for the pumping test (1992 ES). The purpose of this tank would be
twofold. First, it would provide flow equalization., Minimizing Auctuation in flow
would improve performance and reduce the size of the treatment system. Second, the
tank would provide sufficient detention time to allow any sediments to settle which

might otherwise reduce the efficiency of the treatment system.

The extracted ground water would be pumped from the equalization tank to an air
stripping tower for removal of volatile organic compounds (VOCs). Based on a flow
rate of 520 gpm and the expected VOC concentrations shown in Table 8.2, an air
stripping tower could be selected to achieve the Maximum Contaminant Levels (MCL)
and the Maximum Contaminant Level Goals (MCLG). Table 8.2 shows both the
highest YOC concentration in any monitoring well during the Law Study (1950 Law)
as well as the expected concentrations from the cight extraction wells, Expected

concentrations would be less than the maximum observed because water would be
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Tahble 8.2
Expected Concentrations in
Extracted Ground Water for

Contaminants of Concern

Concentration MCL or Percent Removal
Highest Expected MCLG
Constituent (ppb) {ppb) (ppb)  Required Expected
Volatile Organic Chemicals
1,1 dichloroethene 160 50 7 86 9%
1,2 dichloroethene (total) 520 200 70 65 99
1,1,2,2 tetrachloroethane 1,900 200 n/a n/a 90
tetrachloroethene 240 100 5 05 99
trichloroethene 5,100 350 5 08.6 99
carbon tetrachloride 77 8 5 38 99 |

Source: ES, 1993.

n/a Not Applicable
NR Not Required
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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
expecied removals in Table 8.2 dre based upon a system removing 99 percent of

trichloroethene.

Ground water would enter the air stripping unit at the top and flow by gravity
downward while air is being blown into the bottom using a blower. The water would
cascade over packing media which improves the transfer of VOCs 10 the air. An air
stripping tower meeting the performance criteria in Table 8.2 could be readily procured
for this application. The air stripper would be equipped with a control panel which
would stop ground water pumping if the air stripper blower malfunctioned. Penodic
cleaning of the packing media would be required to maintzin the efficiency of the

system.

Based upon the concentrations in Table 8.2, the extraction wells will produce
approximately 2,910 pounds per year of VOCs (Table 8.3). The air stripping unit will
transfer approximately 2,820 pounds/year (1,280 kg/yr) of VOCs into the atmosphere,
and discharge about 90 pounds/year (41 kg/yr) into the water effluent. The greatest
single constituent in the air emissions is trichloroethene with an annual load of 1,120
pounds/year (310 kg/yr). An air stripper equipped with a 1,000 scfm (standard cubic
fect per minute) blower would emit trichloroethene at an average concentration of 34
micrograms per cubic meter {ug/m3}. The greatest single constituent in the water
effluent would be 1,1,2,2 tetrachloroethane at a load of 64 Ibs/yr (29 kg/yr), or an
average concentration of 20 uvg/L. There is curreatly 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 10 measure air emissions. If purification was determined necessary
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Table 8.3
Summary of VOC Loadings to Air and Water
Alternative 2

Concentration Totat Airborne Waler

Influent Load Load Loead

VOC Constituent (pph) (lbs/yr) (Ibs/yr} (Ibs/yr)
1,1 dichlorocthene 50 160 158 2
1,2 dichloroethene (total) 200 640 634 6
1,1,2,2 tetrachloroethane 200 040 576 &4
tetrachloroethene . 100 320 317 3
trichloroethcne 350 1,120 1,109 11
carbon tetrachlonde 8 26 25 1
Rounded Totals 2,910 2,820 G0

Source: ES, 1993,
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or desirable, the air stripper could be equipped with carbon adsorption units capable of
removing greater than 99 percent of the VOCs from the air before exhausting it into the
atmosphere. Regeneration of the spent carbon could be arranged through a vendor or it

could be disposed of in a hazardous waste landfill.

Treated water would be conveyed to the sanitary sewer manhole located west of Dunn
Field on Kyle Street. The sewer line at thts location is 8-inch diameter ductile iron
pipe. Due to the continuous addition of 520 gpm from the treated ground water, the
sewer line would need to be upgraded to a 12-inch ductile iron or vitreous clay pipe.
Pipe upgrades would have to continue downstream until a pipe capable of carrying

current sewage plus the treated water was reached.

Sanitary sewage at Kyle Street is conveyed to the City of Memphis - South Wastewater
Treatment Facility. This plant is designed for 80 million gallons per day (MGD), is
currenily operating at 65 MGD, and can easily accommodate the additional 0.75 MGD
of treated ground water. The low concentration of VOCs and heavy metais in the
treated ground water 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 ireatment system for Alternative 3 is identical to Alternative 2 except
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 extracted water would be pumped to Dunn Field

for treatment by air stripping and conveyed to the POTW as described in Section 8.2.
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The apprcximate configuration of the eight wells is shown on Figure 7.4, The
locations were selected to creale a line of extraction wells which would intercept the
contaminant plume as it migraied off Government property as well as coliect
contaminated gl.'uund waler 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,

Extraction wells operating off Government property would require easements, nghts-
of-way, or propernty acquisition from landholders. The security and integrity of these
wells would have to be be maintained. Additional piping would be needed to convey

the off-site ground water back to Government properiy for treatment.

8.4 Alternative 4

Aliemative 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 Alternative 4. Ground water exiracted on Government property

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

Extracted ground water would be conveyed to an ULTROX UV/oxidation treatment
system or an approved equal. This process would use ultraviolet light, ozone and
hydrogen peroxide (o breakdown the VOCs into carbon dioxide, water and harmless
inorganic chlorides. Parallel systems could be designed to remove greater than 99
percent of the YOCs 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/oxidatien reactor; and

catalytic ozone decomposer. No contaminants would be released into the atmosphere.
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For operation over a long period of time, the treatment process should be placed on a
concrete 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 systemn

experienced a malfunction.

8.5 Alternative 5
Alternative 5 would extract ground water from Government property and treat it using
air stripping as described in Section 8.2 for Altemative 2. 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 1o the
north of Dunn Field offers the shortest distance to Cane Creek, approximately 1,600
feet. This channel traverses a non-residential area between 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 at that point of 20 cubic feet per second (cfs), which is
sufficient to carry the continuous 520 gpm (1.16 cfs) being discharged frem the
treatment system. This flow would occupy the bottom of the channel and stay well

within its banks. _

A ridge exists between the anticipated location of the treatment system and the drainage
ditch in the northeast comer of Dunn Field. To ovcrcome this gradient, a force main
would be constructed to the outfall using 10-inch PVC pipe. Discharge into Cane

Creek would meet substantive NPDES requirements.

8.6 Altcrnative 6
Alternative & wounld extract ground water from Government property and treat it using

UV/oxidation. The extraction scheme would be the same as the on-site wells in
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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.

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

potentially less expensive waler disposal strategy, discharge to surface drainage.

8.7 Alternative 7

Alternative 7 would extract ground water from six wells on Government property
pumping at a rate of 360 gpm. The extracted water would be treated using air stripping
as described in Section 8.2 for Altcmative 2. The treated water from Allernative 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 treated 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 io transmit the water 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 upgradient from
the arca 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

DDMT was a;:lded to the National Priorities List (WPL) in October 1992 (see 57 FR
47180, October 14, 1992), bringing DDMT under the jurisdiction of the federal
Superfund (CERCLA) program. The U.S. EPA determined in the final rule [1985
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 implemented this section with
a statutory provision, section 121 (e) (1), thai 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
aveid langthy, time-consuming procedures when developing and implementing remedial
alternatives.  Remedies selecied must be protective of human health and the
environment, and must meel substantive requirements under any Federal environmental
law or more stringent State law that are identified as applicable or relevant and
appropriaie {1988 U.S. EPA). A copy of EPA's OSWER Directive 9355.7-03,
Permits and Permit Equivalency Processes for CERCLA On-site Response Actions, is

provided in Appendix G of this report.

The 1990 NCP [s&c_:tiun 300.400 (e} (1)) clarifies 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 inciude the soil and the ground waler 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 Conirol
and the Memphis-Shelby County Groundwater Quality Control Board) require lead
agency participation in a process that is "equivalent” io a permitting process in spite of
the EPA OSWER Directive found in Appendix G. In accordance with the OSWER
Directive, DDMT should actively consult on a regular and frequent basis with (he
permitting authority to help hasien ARAR identification. To facilitate this
arrangement, copies of submittals provided by the design 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 réquired, but that the lead agency (DDMT) is participating in the
process in order 1o facilitate coordination and consultation with the permitting
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” permiiting process i3 conducted to satisfy the authority's concern that there
will be compliance with ARARs. The permitting authorities argue that participation in
a permil-like process is necessary to identify the substantive provisions of permitting

regulations (1992 U.S. EPA).

Several "equivalent” or substantive actions are required to 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 waters, 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 o 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). 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 1S EPA; August
1989 US EPA; and OSWER Directive 9234.1.02). Table 9.1 presents the actual
permit requirements and the proposed "equivalent" or substantive reguirements 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 "eguivalency” permit
submittal process and fees are described below for each alternative ground water

system.
Y A

Ground Water Extraclipn Wells - A ground water treatment system could require the
construction of six {o eight extraction wells. A proposed "equivalency" well permit
must be filed with the Memphis-Shelby County Health Department o meet
admimstrative requirements. The proposed "equivalency” well permit is site specific
and is valid for ninety days. An extension of (hree months can be requested before the
proposed "equivalency” permit expires. The "equivalency™ well permit fee is waived.,
(If an acteal well permit is requested within ten days the cost is $125.00. If the permit

1s requested for a shorter time frame, less than 10 days the cost is $175.00).

51014, 1V/5ECY-ER/ERDRFLDRAFTIun: 17, 1984 9-3
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Air Stripping and UV/QOxidation Treatment System An air stripping treatment system

and a UV/Oxidation treatment system require the same substantive actions. The
extracted ground water would be pumped through an air stripping unit (Alternatives 2,
3, 5 and 7). This process releases volatile organic compeunds 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 emitied and an emission estimation for the treatment system. Based on air
stripper and UV/Oxidation technology, there are no emission standards for VOCs and
therefore each system is handled on an individual basis. If air emissions exceed 25 tons
per year or more of particulate matter, the “best available control technology (BACT)"
shall be utilized at the time of the proposed “equivalency” permit application. The
emission rate and BACT requirements in Memphis-Shelby County for VQC sources are
handled on a case by case basis. There are no minimum BACT requirements for VOC

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

Memphis Shelby County is a non-attainment area for ozone, which is regulated under
the CAA in accordance with the National Ambient Air Quality Standards (NAAQS).
MNon-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 exceeded
10 tons or more per year of the poliutant for which the area is designated non-

attainment.  Sources emitting a non-attainment pollutant must meet the lowest

achievable ermission 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 monitoring parameters
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on a case by case basis. The "equivalency” permit fee is waived (the actual permit fee
for a construction permit is $200.00). The ume requirement for approval of the
proposed "equivalency" construction permit is approximately 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

VQCs per year falls well below the threshold for a major pollutant sgurce.

Water Discharped to POTW. A discharge lo a POTW 1s considered an off-site

activity. Therefore, CERCLA responses are required to comply with substantive and
procedural requirements of the national pretreatment program and all local pretreatment

regulations befere discharging wastewater to a POTW.

Treated water from Dunn Field would be conveyed to the sanitary sewer manhole
located west of Dunn Field on Kyle Sireet. The sewer system at Kyle Street is directly
conveyed ta 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 writien 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. In addition, there is 2 fee of $0.5868 cents per 1,000 gallons of treated 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 Discharped Waler.

Treated water would be released into on-site surface water al a discharge point in the
northerm part of Dunn Field {(Alternatives 5 and 6). 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, discharge to surface drainage would be
considered to 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) (August, 1988 USEPA; August, 1989
USEPA; and OSWER Directive 9234.1-02).

DDMT 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 & permit or permit-equivalent would not be
applicable because this will be an on-site discharge in accordance with QSWER
Directive 9355.7-03.

QOther Substantive Requirements

The NPDES permit program established other substantive requirements for the direct
discharge of pollutants to surface waters that may be applicable or relevant and
appropniale io circumstances 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), continued compliance with
applicable NPDES discharge limitations is ensured through the establishment of
monitoring requirements for the discharger. The regulation requires monitoring of ihe
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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monitoring points, monitoring frequency, sample types, and analytical methods. In
addition to monitoring for regulated pollutant parameters, monitoring may be required
for other pollutants of concern. These additional 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 sile decision documents.

Ground Water Reinjection Treatment System Memphis-Shelby County Groundwater

Quality Control Board prohibits reinjected ground water. Section 13 of the Rules and
Regulations 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
water into the underground formations. No 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 to be accepted
by EPA and the State of Tennessee, Frequent chemical testing of the reinjected water

would be required 1o assure protection of the ground water supplies.
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10.0 DETATLED ANALYSIS OF ALTERNATIVES
The alternatives developed and screened in Section 8.0 are subjected to a detailed
analysis in this section. Nine criteria are used in this analysis, as mandated by the
Natonal Oil and Hazardous Substances Pollution Centingency Plan (NCF) (40 CFR
300.430(e)(9)). These criteria are as follows:

= Overall protection of human health and the environment;

= Compliance with applicable or relevant and appropriate requirements (ARARS);

® Long-term effectiveness and permanence;

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

= Short-term effectivenass:

* Implementability;

» Cost;

® State Acceptance; and

= Communily Acceptance.,

The considerations incorporated info 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 Invesligations 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 aspects of each alternative

have been considerad.

10.1 Overall Protection of Human Health and the Environment

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

are 10 minimize horizontal ground water migration in the Fluvial Aquifer, and intercept
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TABLE 10.1

Description of Alternative Screening Criteria

Screening Criteria

Description of Criteria

Owverall Protection
Human Health and
Environment

Compliance with ARARs

Ehon-term Effactivensss

Long-ternm Effectiveness
and Permanence

Reduction of Toxicity,
Mobility, or Volume
through Treaiment

Implementability

Cost

Stale Acceplance

Community Acceptance

This criterion requires assessment of how each allernative, as a whole
achieves and mainiains protection of buman health and the eaviron-
ment.

This criterion requires 8 description of how each alternative, will
achieve ARARs. Included iz this evaluation are chemical-specific,
action-gpecific, and location-specific ARARS as well as other ¢rtera,
advigories, and guidelines to-be-considersd.

This criterion requires an evaluation of how human health snd the
environment will be protecied during construction and implementation
of the remedial altemative up until the time that response objectives
are met. This includes protection of community and site workers and
their associated environment.

This eriterion requires an evaluation of how human health and the
eovironment will be protected sfter response ohjectives have been
met. This requires a comparison of the magnitude of restdual risk and
the adequacy and relicbility of controls. Permanence is measured gs
the depree to which treatment is imeversible.

This criterion evaluates the anticipated performance of the specific
process options that makeup each of the alternatives screened.
Included in this evaluslion i3 an estimation of e smounts of
hazardous materials destroyed or treated and the types and quantities
of residuals remaining afier treaiment.

This criterion requires an evaluation of (he technical and
administralive feasibilty of constructing and operating each
aliernative, including the availability of required goods and services
(technolagics, offsite TSD facilities, technical specinlists). Also
included here is an evalustion of the relishility of selectad
iechnologies, the ease of underteking additional remedial messures if
necessary, and the ability to obtain necessary permits and approvals.

This criterion is used w compare the capital and O&M costs
associated with implemepting each slicrnative. Presant worth costs
are summarized for each option using a 10 year period and an 8
percent discount rale scenario.

This eriterion roquires an assessment of the State Regulatory Agency
or support agency's preference among screened altematives.  This
eniterion will be addressed in concluding fashion in the Proposed
Plan.

This criterion requires an assessment of the community's preferences
for and concerns about selected allematives. This criterion will be
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. Furthermore, these altematives do not protect the
Memphis Sand Aquifer from vertical migration of comtaminants in areas where

contamination already exists.

The treatment system employing UV/Oxidation (Alternatives 4 and 6) will destroy
chlorinated solvents in the water, thereby preventing these toxic materials from

harming the environment.

Air emissions from the alternatives employing air stripping (Alternatives 2, 3, 5 and 7)
will transfer VOCs from the ground water into the atmosphere. The emissions into the

atmosphere will not exceed risk limits to human health,

10.2 Compliance with ARARs

The No Action Aliernative (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. Other action-specific or location-

specific ARARSs have not been identified at this lime.

The altermative providing reinjection (Alternative 7) of treated water back into the
Fluvial Aquifer does not comply with State and County regulations prohibiting
reinjection to protect the public water supply. A variance to this ARAR would be

required from the State and County to allow reinjection.

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

solution 10 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
achieved.  Furthermore, the long term effectiveness of ground water pumping
alternatives cannot be determined and verified without downgradient monitoring wells

and definition of the groundwater plume.

10.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

The alternatives involving ground water pumping (Alternatives 2-7) provide effective
control over the mobility of contaminants in ground water beneath the northem portion
of Dunn Field and areas down gradient west of Dunn Field., The alternatives using
UV/Oxidation for treatment (Alternatives 4 and 6) provide destruction of an estimalted
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 allernatives employing air stripping (Alternatives 2, 3, 5 and 7) reduce the
loxicity, 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

limits,

10,5 Short-Term Effectiveness

With the aliernatives 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 aliernatives do not controtl all contaminants
in the Fluvial Aquifer downgradient. The short term effectiveness cannot be
determined and verified without downgradient monitoring wells and definition of the

groundwater plume.
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With the reinjection alternative (Allernative 7), introducing treated water into the
aquifer upgradient of the contaminated zone serves to accelerate the movement of
contaminated ground water toward the extraction wells. While this action serves to
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 (Altemnatives 2, 3, 5 and 7) utilize off-of-the-
shelf systems that also can be procured from many vendors. The construction and
erection of these compenents can easily be achieved using skills available in the local
arca. 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
(Alternative 7) will require a variance to the ground water protection regulations that

prohibit reinjectton.

Environmental mornitoring of beth air and water discharges would be required for

alternatives using air stripping treatment (Alternatives 2, 3, 5 and 7). Moniloring of
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water discharges from the UV/exidation system (Alternatives 4 and 6} would be

required, but air monitoring would not be necessary.

Altematives using POTW disposal (Aliematives 2, 3 and 4) will require the
enlargement of sanitary sewers off-site, since current sewers adjacent to Dunn Field are
not large enough to carty 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
trunk sewers offering additional capacity. The POTW (the South Wastewater
Treatment Piant) has sufficient capacity to handle the additional flow generated by the

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

Construction of extraction wells, treatment units, piping, and other utilities will be
restricted to the perimeter of Dunn Field to avoid interference with any potential source
control actions at known bunal 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 along the fence, and connected by underground piping running along the
fence. The ground water treatment sysiem would be installed near the perimeter in an
area known to be free of burial trenches. All discharge piping, electrical 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,

requining special disposal of these soils.

Construction of extraction wells off-site (Alternative 3) would require negotiatiens with
property owners Lo 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 altermative,
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The extraction system could be expanded at some future date as more information is
developed on ground 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 treatment unit
located near those wells or piped to the unit serving the initial wells. Maodifications at
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 {Altermative 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 water.

The cost of installing extraction wells (Allernatives 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 alternative 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 water treatment requirements for VOCs can be accomplished using air

stripping (Alternatives 2, 3, 5 and 7), which is cheaper than UV/Oxidation
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(Alternatives 4 and 6). The operation and maintenance cost for the air stripping

equipment is less than the UV/Oxidation system.

The disposal of treated water to the POTW (Alternatives 2, 3 and 4) carries a sewer
discharge fee that makes up 30 (o 50 percent of the annual 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 alternative providing reinjection (Alternative 7) has higher costs

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

A summary of the capital and operation and maintenance costs are presented in Table
10.2. The net present value for each aliernative 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
(o 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.

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,
Department of Environment and Conservation, resulted in the following preliminary

findings: the Siate would accept alternatives which control migration of ground water
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- Table 10.2

Summary of Costs
Interim Remedial Measure for Ground Water
DDMT-Dunn Field

Capital Operation Net Present Cost Per
Costs  and Maintenance  Worth 000 gal
Alternative (1993 §) (1993 %) {1993 %) (1993 §)

1 No Action $0 $0 £0 50

2 Extraction On-Site 599,478 270,187 2,233,756 $0.817
Alr Stripping
POTW

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

4  Extraction On-Site 825,248 303,487 2,649 696 $0.969
UV/Oxidation
POTW

5 Extraction On-Site 471,078 131,000 1,250,052 $0.457
Air Stripping
Surface Water

6 Extraction On-Site 659,308 163,500 1,626,386 $0.595
UV/Oxidation
Surface Waler

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

Source: ES, 1997,
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contaminants from beneath Dunn Field (Altenatives 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 (Allernatives 2, 3 and 4), provided the POTW has accepted this
discharpe. The State would approve the discharge of treated water into surface
drainage (Allernatives 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 {Alternative 7) because that action could

adversely affect public water supplies if a process malfunction occurs.

10.9 Community Acceptance

This section will be revised following community review and comment during the
public comment period allowed for this document and for the Environmental
Assessment document. Based on experience ai 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 constiluents (Alternatives 4 and 6) 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 water from an air stripping
unit (Alternatives 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 (Alternatives 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
concerns can be addressed by using effective process controls, showing how small the

flow is relative to natural runoff, showing the flow will remain entirely within the
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channel banks, and showing the discharge will have insignificant effects upon high
water flows. The community will probably oppose reinjection of weated 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 Volatile Organic Compounds or VOCs) duning the September 1992
pump test, as it had during ground water sampling for the Law Study performed
in 1989 and 1990. These VOCs are present in the Fiuvial Aquifer above

federal and state action levels.

Permit requirements for an IRM system would include an NFDES permit for
discharge to surface water. Administrative requirements that would be met
through an “"equivalency" process include well dnlling permits, air emission
permits, water ireaiment plant construction and operation permiis, and water

discharge permits.

An IRM consisting of ground water extraction in Duna Field appears to be an
appropriate action at DDMT. Such a system would provide effective control in
zones of highest VOU 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 technologies for ground waler treatment at the surface include air

stripping, UV/cxidation and carbon adsorption. An IRM using these technologies
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can be designed to provide environmental protection, operational flexibility and

cost-effectiveness.

11.2 Recommendations

1)  An Interim Remedial Measure (IRM) should be implemented 10 control VOC
contamination in groundwater beneath the northwest corner of Dunn Field. Such
a system would contro]l ground water contamination in the vicinity of past buriat
trenches until more is known about the source and a permanert solution can be

developed and implemented.

2)  The recommended action is extraction within Dunn Field and treatment using air
stripping, followed by discharge to surface drainage. This is Altemative 5
descnbed in Section 8.5. Using this alternative, 520 gpm would be exiracted
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 cxtremely low levels that would not harm human health or the
environment. This alternative is responsive to protecting human health and the
environment, complying with ARARs, and is effective in the short-term. ‘This
alternative offers the fewest obstacles to implemenlation, is cost-effective, and

appears 10 offer the best acceptance to the surrounding community.

SLO16. 2SEC | 1-ERJERDRFune 27, 1994 11-2
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Name Ti

Jordan English
Supervisor of Superfund Programs

John Leaonard
Water Pollution Control

Grep Parker
Supervisor of Water Quality Control

Mac Parker
Ailr Pollution Control

Barry Moore

Water Pollution Control

John Yeganeh
Air Pollution Control

Robert Foster

Assistant Director of Water Supply
Ed O'Neil

Manager of Water Supply

Clure Winfrey

Administrator of Wastewater
Collection Facilities

Al Chokhachi
Eavironmental Engineer

Rodney Thomas

SLOL6.IAVAPP-AJERDRFI Tape 23, 1993

Affiliation

Tennessee Division of Superfund
Field Office, Memphis

Tennessee Division of Superfund
Field Office, Memphis, Tennessee

Memphis-Shelby County Health Department
Water Quality Control

Memphis-Shelby County Health Department

Memphis-Shelby County Health Department

. Memphis-Shelby County Health Department

Tennessee Division of Water Supply,
Nashville

Tennessee Division of Water Supply,
Memphis

City of Memphis, Environmenta! Maintenance

Stiles Treatment Plant, Memphis, Tennessee

Stiles Treatment Plant, Memphis, Tennessee

Phone Number
901/543-6695

901/543-6695

901/576-77141

001/576-7741

901/576-7741

901/576-7653

615/532-0155

901/423-6600

901/528-2917

901/353-2392

001/353-2392
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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:  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
Interim Remedial Measure for Ground Water
SL016.22

Subject: Permits for Superfund Sites
Discussion:

Since DDRC is a superfund site, the initial permit process concerning time
requirements for applications and fee do not apply. Superfund sile permits are waived,
but a letter and a compleied permit application stll must be submitied. If water is
d:scharged offsite, and material is disposed offsite, then a permit for the offsite location
is requirad,

The following contacts would be helpful for permit information:

Air Emission Permits: Contacts: John Yeganeh or Mac Parker
Memphis-Shelby County Health Department (301) 576-7741

Water Monitoring/  Contacts: Greg Parker or Barry Moore
Drilling Permits
Memphis -Shelby County Health Department

(901} 576-7741

OIf-Site Disposal, Solid Waste/ Contact: Mark Thomas
RCRA Permits :
Tennessee Division of Superfund
Department of Environmental Management
(901) 543-6695

NFPDES 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: Bari Siegel
Engineering-Science, Inc.
St. Louis, MC 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
SL016.22

Subject: Federal MCL's

Discussion:

Mr. Foster verified that the State of Tennessee Guidelines are equivalent to the Federal
MUCLs for drinking water.




Phone Call From:?

Phone Call To:

Phone Number:

.
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NOTES OF TELEPHONE CONVERSATION

Bari Siegel
Engineenng-Science, Inc.
St. Louis, MO 63017
(314) 576-7330

Greg Parker
Memphis-Shelby County Health Department
Memphis, TN

(501) 576-7741 Date: 11-25-92 Time: 11:30 AM

Discussion:

Project: Defense Distribution Regidn Central
Memphis, Tennessee
Interim Remedial Measure for Ground Waler
SLO16.22
Subject: Waler Wel] Permils

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 granied.
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NOTES OF TELEPHONE CONVERSATION

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

Phone Call To; Al Chockhachi
Public Works
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
SL016.22

Subject: Location of Sewer Lines
Discussion:

't}'he location and diameter of the sewer lines located in the Dunn Field area are as
ollows:

b 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 Streel.
A 36" diameter line is located south of the creek at Person and Regeon Street. A

manhale is localed near that intersection. The pipe goes northeast, along the creek and
crosses the creek and ends up at Oaklawn Street.
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NOTES OF TELEPHONE CONVERSATION

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

Phone Call To: Clure Winfrey
Administrator of Wastewater Collection
Facilities, City of Memphis
Memphis, TN

Phone 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
SLD16.22

Subject: Sewer Lines
Discussion:

Al Chockhachi, Pre-treatment Coordinator with Public Works, authorizes approval to
hook up into the sewer system/line connected to the South Treatment Flant.
{901) 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

Phooe Call To: John Yeganeh
Memphis-Shelby County Health Depariment
Memphis, TN

Phone Number: (901) 576-7741 Date; 12-00-92 Time: 10:30 AM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SLO016.22

Subject: Operating and Construciton 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 Construction permit costs $200.00. The Operating permit costs $50.00 a year if

the discharge is less than 25 tons per year. It takes 90 days or less for the permitting
process to be approved.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel

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

Phone Call To: Al Chokhachi
Public Works
Memphis, TN

Phone Number: (901) 353-2392 Date: 12-15-92 Time: 1:45 PM

Project: Defense Distribution Region Central
Memphis, Tennessee _
Interim Remedial Measure for Ground Water
SL016.22

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.

Volumetric Charge for disposal into the sanitary sewer:
a} $0.5868* cents per 1,000 gallons if:
- BOD is below 235 ppm
- Suspended solids are below 300 ppm
b} $0.5868 + $0.27 cents per pound if BOD is above 255ppm.

c) $0.5868 + .46 cents per pound if suspended solids are above
300 ppm

* includes no added treatment charge

A meter must be installed to record monthly volumetnic discharge rates.
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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 Yeganeh
Memphis-Shelby County Health Department
Memphis, TN

Phone Number: (901) 576-7741 Date: 12-17-92 Time: 09:30 AM

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

Subject: 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 construction/operation 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 slandards for
VOCs and therefore each unit/stripper is handlzd on a case by case basis. Each
application is based on "Best Available Control 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 to
EPA Region IV to obtain approval for designating carbon monoxide at altainment
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
currently at non-attainment Jevels until EPA approves the new application.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From: Bari Siegel

' Engineening-Science, Inc.
St. Louis, MO 63017
{314) 576-7330

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

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

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

Subject: Air Emission Permits for Toxic Air Pollutants
Discussion:

The regulation for Toxic Alr 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 Chloride

Benzene

Radionuclides

Inorganic Arsenic

At this time, Tennessee air regulations do not contain a Toxic Air Pollutant Clavse for
other VOCs. The State could possibly adopt such a clause by 19935.

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 lons 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 approximately 2 to 2.5 tons per year, the monutoring 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 Call To: John Leonard
Tennessee Division of Superfund
Memphis, TN

Phone Number: (901} 543-6695 Date: 06-14-93 Time: 09:30 AM

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Amendments To An Existing NPDES Permit
Discussion:

The existing DDRC NPDES permit 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 NFPDES permit regulates stormwater and non-contact cooling discharges.
Treated groundwater is considered process discharge, which is not included in the
existing permit. Flow characieristics for the process discharge are required,

¢) new parameters are to be discharged. This would also require new sampling criteria
and total analysis. Additional 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 iee which is paid monthly. '

1f the current NPDES is t0 be amended, Lthen a letter must be written, stating the
changes (o the existing permit and the reason for the chanpes.
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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: John 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 Ceniral
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SLO16.22

Subject: Air Emission Permits
Discussion:

EPA is currently reviewing an application 1o redesignate Memphis-Shelby County as an
attainment area for ozone. When an area is under reclassification the current State
Implementation Plan (STP) must be updated. The State of Tennessee SIP 18 in the
process of revision.

While the SIP is under revision, ozone precursor requirements have been adopted by
reference from the State of Tennessee Pellition Control Guidelines. The ozone
precursor requirements are specified in Section 1200-3-18-.02 and state that a VOC is
any organic compound which participates in atmospheric photochemical reactions.
VOCs that do not participate in atmospheric photochemical reactions are labeled
nonreactive organic compounds.
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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: Al Chokhachi/ Pre-treatment Coordinator
Pubtic Works
Memphis, TN

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

Project: Defense Distribution Region Central
Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Walter Discharge/South Treatment System
Discussion:

The water discharged into the sewer system at DDRC is metered through Memphis
Light and Gas. To obtain the sewer rate charge per month at DDRC, call the Sewer
Fee Department in Memphis with the DDRC sewer account number.,

Approximately 70,000 gallons of waste water (water from the pump test 8/92) at Dunn
Field will be discharged to the South Treatment Plant also calied 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

SLMA, 21/ APP.C/ERDRF June 16, 1993
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APPENDIX C

FEBRUARY 5, 1991. LETTER SENT TO THE GOVERNOR OF TENNESSEE
FROM THE REGIONAL ADMINISTRATOR OF EPA REGION IV

5L016.23/APP-C/ERDRF/Tune 26, 1993
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Honcrable Hed MocWherter
Governur gf Tennedssa

tata Capizol

Haghvilla, Tennessas 3I7319

Deay, Coveroor MoWhertar:

To follow up the lettar Lo you from Assistant AdwiniAtrator William
G. Reperbarg, dated Degomboer 11, 1990, concerning the Clean Adr Aot
Amandments {CAAR) of 1990, I want T2 describe saverai apecific Btate
actiond that muet be campleted or started scon to implamwnt the
nonattainment pravisions of Titla I. Sama of thoase act;nnn Ars
agaociated with copeclally ehort schedules. :

Over tne next few weeka ard zontha, each dtata must define kra
norattalrupent avaas and begln the devalopment and adeption of oew
controla Ia accordance with the Amendmeaca. The Environmental
Protection Agency {(EPA), while develeping and implemcnting new e e
contzel Iinitiatives ot the natiopal level, will support your State
efforzs by providing a number ¢f guidance matcrials and conduceing a
scrios c¢f workshdps on selected topice. The Reglonal Qffice will
coantinue to work dirsctly with yous State air agency director and
statf tc communicate the new requirementa and the guidance and ather
amfRistance to be provided by EZA. -

Tha fnllowing ragraphs digcuss in detall various Tltle I
requizemcets that apply to ozone, carboa monoxide (C0), aulfur
digxide [505), and lgad air pollutante. The discussion will

ineclude bctﬁ greas deslgmated nonattalnment at the time nf enactment
And new 2raeaER.

I. sl L&, lagaificatiaona/Bdunda Determinationn

The lottar ffam Agsistant adminfatrator William G, Rosenbarg te you,
dated Deceopaxri I3, 1990, {(Assistant Administrator Lacter) described
in a genera¥ raghien the State actions that will be needed to
determine the designations, claasificeatione, and bounda
detarminationsg foxr aresas la your State. This lettcr will describe
those zctions in . more detall, and provide a bhluaprint far specific
actions you need to take with respect To your areas.

Printed an Rcopelod Miper

e o e aat s R

ﬁppchria‘_;le nndi'!icaﬁi:;ﬁﬂ_]-- no later thar 243 d.aya from

Tarmou vresiany 2T
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F F. OzZzone” and =
1. Qvervicy

In general, tha 1990 CAAA requice each Statz to submit to
FPA by March 15, 1991, {120 days after snactment}, a lisgt
of all areea in the Gtate, indicating designatiana
(akuainmnéant, nonacrainment, or unclaspifiable) for ozona op
CQ (or attirming exiating designsaticns) and describing
their boundaries. T is not lawful, through this procaes,
to reduce any eaisting boundariea of grone oz CO
nogattainment areas, and Lliereby redesignate an azga from
RONATTALAMART to attainment. EPA iptenda to act on the
iist by promulgating new or alfirmed designatigns,
claggificetions, and boundaries by no latcr than July 13,
1981 (no later than 120 days aftar receipt of the State
list Is required}. IfiBFA.chcoges to medify the State liat
{inciuding,:for examgle,“oodlfy the boundaries), EPA Must
uotffy&;ﬁgﬁgtﬁﬁq;pgﬁagﬁyﬁﬁﬁigﬁhan'Hay¢l£¢ﬁ1991'{ﬁn days
pricr To:EPA prémilyatitn]. :

EFPA interprets the new Act & raquire Twa basic progedu-és
for designating, zlasplfying, and datermining the bounda-
ciesn [(Dr vzonw and-CQ arsag.. .-Flzat, a8 9f cha date of -
rnactment, ceaignations occurred by operation of law on the -
basis of current designaticns. In otheéer worda, azeas forc-
nally cegigoated 28 nonattainment befoze enaciment were
agein dealgnatad ey nonattaimment Ly operation of law. In
acdizion, arsag thot were dealgnated rensttainment upon
enactmeénT were clensifiad at that time oo the »asig of
1987-89 data, in the case of ozonc, and 198B-89 dara, in
the case of CO. Thease claasificacicne, in curm, triggered
{L} the 45-day motzropelitan statistical eren (MBA)/
consolidated metropolitan statiaslical area {(CMSA) process
describad in the Assistant Adminiestrater Letter for ozone
ard CC nonattainment areas that wswre classified upon
ERACTIEONT aF §Orious, severe, or oxtreme; (Li) the 90-day
cpportunity feor the Rdministretor te consldsr adjosting tha
tlasgification for nonattainment arcas under the 5 percent
provision; and (iii) the taquirenent for su-omissicn of
corzections to current State rules representing reasonebly
avgilable cagbrel technologies (RACT) in oziné nonattain-
rent. Araas by May 15, 1951,

second, additional desiqnations, claesificazions, and
ooundary-getting will occur through the Sta-e pubmisaion of
d lisct of areas in tne State at 120 days tf=m anacitment
{Me=zh 15, 1991), and EPA promulgation of that list (with
approTriate nodificactions) ne later than 245 daye from
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gractment (July 13, 1591). Thias 240-day proceds may result
in the additicn of new nenattainment designations for sooe
argas not previcsunly designated nonattainment, and tha
expanslion of the Boundariss of sdme areas that were
designated nopattainmont as of the data of enactment.
Areas newly designazed to nonrattainment at this 240-day
proceas will be classified, and their clasnification will
in turn btrigger (1) the 45-day process described in the
Aggistant Acministrator Letter for oxocs on QO
ponattainment arsas clapsificd ag Acrigus,- Sevars, or
extrame) and {ii} the 90-dey opportunity for the :
Admintatrator to consider adjusting the clagaification for
0ZoN6 donattalrmont areas under the 5 percont provigion.

2. Requiremantas for Specific Areag
a. Pro—apoactment MNonatfainment Arear

Under the 19590 CAaa, as ¢f the dakte of anagtmant
{Hovemher 15, 1590), Memphis and Rashvilla were
docignated nonattainmeat for ozone ang Memphls wWas |
dvaignatad nonatctainment for {0 by operation of law.
Thege are gpreas designacad nonattalirment under 40 CPR
part 81 (the degignation tablea), In addition, each
area became clasaified Ln accordance with 1987-8% air .
quallty data for oczonc, and 1998=-83 deta for CO.

Tha following table identifles each pre-enactment
vzone and/or CJ nonabtalnment area in your State, its
ralevant alr qualicy cata, and its claseificaclon as
of the dote of enactment:

takla 1i QOzons

Happ 1947~88 - Claseificerion
af Dedign
Arsa Yelus

T £ Memphis ¢.140 ¥oderate

Nashville 0.138 _ Hodarate
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‘Tanla 2:  CO
" Mzra 19ER8~89 Clagsification
of Dasign
Ares Valpe
4*— Mamphis 8.8 Maderate

A8 indicated in teblea 1 And 2, the Memphis and
Nashville areas wrre clasgifisd, as of =he date of
enacThant, a8 marginel or moderate for ozone, and tha
Yemphia area wue clacsifiad as modarate for C0. AS
Dreviougly atated, the State is reguired to sulmit a
list of all orone and/or CO areas in the State,
designating them and deacribing theix boundaries by
Merch 15, 1591. EPA will promulgate the list by no
later than July 13, 1591, In determiring the
boundsries, the State should conaidepesa wide range of
factors, including population, populatlior daneity,
growth gattarns, cormuting pattoras, commercial ;
devalopment, induatzial development, topographic and
meteoroiogical conditiens,. and pollution or precursar ..
trangpoxt in defining the boundaries. Thae defanlt
arca for bounndariea for ozone and CU nonatteinment

. areas ahould be tha MSA/CMSA,

A3z indicated in tha Asaistant Admimietrator Letter, 1f
the design value of any af your czonc {and/or €0)
areas io within Z% of the cut—ofl for another {higher
or lower) classification, vour State may reguest that
ths area be reclassified to the othar clasaification.
A December 19, 15%0, letter has been received fram

. youZ State air director requestlng thact both Mamphia

and NHashville be reclessified ap margiaml ozaona
nonattainment areas. The Agency wiil ba svaluating a
nunbar of criteria including 1980 aiz qualiiy daca,
alr cuality trends, growth projections, and emission
Treards in making lte final decision on the Memphis and
Nepavillo clagsifjcetions. PEPA must miké any Buch
raclaanlfication by February 13, 1991, W%We will
evaluate your recwest gnd, shortly altar February 13,

" 1%%1, notify vou of the facisicn.

b. Arcsag Wor Degignated Nonattainment as of the Datw
cf Epactment
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Tannegees has The Knoxville ozope area, no portian of
which was designated nonatteinment pricr to the
eénactment of the 1990 CAAA., EPFA expects that the
Zollowing aew area will be designatad ronattainment
and classified pasad on the ralevant air quallty dacad

Tahle i: Qzone
Name L987-89 Clagsification
af i
= Asaa Yalua
Enoxville g.133 Hnroinal

As previoualy indicared, the State s reguired to
surmit & list of all cozone and/or CO azean in the
;tate, desiguAting them and describinpqg thelr
beundaries by Ma-ch 15, 1991. EPA will proumulgate the
list by no lacar than July 13, 1951. Ir determining

- the boundaries, .the -State-shouldiconslder’a’wida ronge

of factors, .LieiidsEeTpopulacion; population dunaity,.

growthspatternsracomnutingpattemme / commercial -+

™ develormdny indus LT AL, developmant, ropographic and

mEtedrol g ieat EpRditona, Tand; poLlktlqn or Fpdcirsor
traneportyinndafimiagthe houndarieg.. SInet defanlt
.area¥ foriboindaTivs i tnr-azonatand”C0" nonattainment

maniishonld e thes MSA/CMER,

Additiornally, i+ ghould ba noted that smycth County,
Vvirginia, which is adjaceat to tha Johnson City.
Tepncsese, ¥S5A, hap monitored viclations of the
amblent air quality standard for ceeme and will likely
co radesi¢mated tc nonartainment. Since Smyth County
im rural, pesaible tzamaport contribution te the
monicorad vielaticns is being evaluated. Should that
evaluation indicate that the Johnson ity azea is
centriboting to thase wiclationa, rha nonattalinment
arpa could Be expanded to include all nr pare of tho

. MSA. EPA will ensure that the State al- agency la
+ kept Informed of any pertinent developents regarding

this lesue.

9. suldu>» fOicxide Aroas
1. Lesiqnations and Boundaries

[ S

P.5/13

MEeiTori 1t 32AM POS
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In 1971, whken EPA promuigated tha ambienz 5Q4 scandards,

- _ it designated areas nonattairment, attainment, or
unclassifiable. Any ares in your Stare designaced ag pet
artairning the 50, standard as of the date cf enactment of
the 1990 CAAX (November 15, 1990} is desigrated by
operation of law as a nopattainment area undar the 1350
CAGA. Tha follewlng ligts the countice In your Stata which
4Xo nonattainwent aroeazsl

Az=a

L Renton and Humphreys Counties
{TVA Aew Johneonville)

2ulk County

BecTion 107 of the CAAA, reguires the State to submit 80
designations 120 days from datz2 of notification by EPA.
Howovwar, 1 anésurage you to submit your designaticna for
theze are=x by March 15, 1581, aleng with =he submittal for
ozerne. If you sukmit them within this pedicd, EPR will
make every efrort to pramulgare combinad designations by
July 13, 1991. 1Ia any event, I .am raguesatring that you
Holualv Fe e t'll-lﬂj..l_'uni..l.uua nwh lolwe Lljan 1318 L’-ﬂjﬂi frum oh
date of thie letter. -

z. Sulfur Dioxida SIP Racuirspents

_ T ? Foar BEny arsag in yaur State deaigna:éd a4 neonatralpnment na
////f . of the date af enactment for 505, but lacking a fully
- . acprovad plan, the State zmuet submit a §TF to EPA within 1B

maocths of the dats of endactment. ¥For thess existing
nonattainment arcas, this requires revieing the SIPF te
include eddleipnal contrals as needed to provide for
attainmant. 7To davelop and implement these controls, a
nucker of important acibivities zmet be completed o dtarted
to meot the lf-month from the date cof enactiment reguirement
specified Iin tha leyislaticn. ¥or example, actions must be
iniriatad quickly to collact pollutant emiasions data,
condoct air quality mexlallnog, and adopt apecizZled control
me&sured. The SIP muot procvide for attainwent -of the 80,
atangard as expeditionsly as practicable but no later than
fives yaars from the date of cnactment.

Boeth of the axiating S0, nonattaironont arcas 4o have

fully appreoved plans, owever, thare are indicactions that
thrre may hava bean recent wisclations ot tha S0, standard
in the Polk County area. The data is curreatly undergoing
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evdlustion which may-result in a requirement for the State
ta submir a revised plan for that area.

The above-nanticned SIF mist mect ‘all Clean Air Act
requirements for implementation plans idantified ih sectian
172{2} of the ChAA, and R0 CPR Part 51. Guidance on thcec
requirementa was-previously -poovided to your State Alr
Divielon (5ulfur Dioxide - EPA-450/2-8Y9-019). These plan
regquirementa include, hut are not limired to, the
implementation of all reasonably avallable contral meaaures
necded for attainment, provisions for resscnable fucther
pragress, campletion of an aulgslona Inventory, provisions
. focx the permitting of pew or modlified apurces which meatl

the requiswpants of saction 1731, and cempliance with the .
additional requircmenta of section ll0{a)(2} of the CAA, ae
amaqadedd .

Lead hraap
1. Desiqnariones and Boundariese

In 1578, when ®FA promulgated the ampblent lead atanderd, it
wag rot authorized to classiiy areas nonettainment,
ATtainment, or unclassifiable. Under ssction 107({d}(5) of
Cthe CAAM, BPA i3 now authffized td requite the State to ,

desigunte;n:eag?iq_nnaJStata'ag“nnn;tzainnﬂnt, attaimmant; |
ox unclasaifiablc for lead. ) .

Bgsegrppqg,thphatqilablg;;pfoxmatiOR.“BEA\baliqggq tha
following! BEele  HNBWldiba danignatad assindEatsd  balow:

Shelby Cﬂunt% | 3 o Fonattainment
Williamson County 3I-I- ¥onattainment
. Fagette Ccounty . :.. Unclaggifiable

‘This; dereriination Viibasedton ithe amblant alx monitering
data- eomrained in «n enclosed tabla entitled "Tennossco
Lead RAAGS oxceedences for 19RA AND 1989.°  Please conuider
the data contaiped in that table prior to sobmitting yous
deocignations o BPA.” Thare ip not sufficlent quuliry

- agpured ambiant aiv data to determine tha attainment status
of Fayette County. Once edequate data is obtained, the
attalamenl stutus for Faverta County will bBa reavalunated,
Further quidance on detérmining speclfic boundaries ix

12-19262  11:a5an FO32
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c-belng:provided !; agair _ﬁiggcgn@:'g HE .ser]I: t51§1; .

- 0T (SN BARRS (LS SN ASeR, permite ) B2 to' feqiire
f?@_%_gﬁ;ﬁ?—igﬁtﬁ:ﬁbmf “leadtdes Igniticna _'au'z’-’EP.hmay doen

<Teasgnablelbut n5YiSonier thin 120 days from the date of
rotification. I encourage you to submit your designations
for thesge areas by March 15, 1991, along wizh the -submittal
foz ozeone aad CO...IZ you wubmit them within thia pariod,
EPA will make every affort tn premulgate combined
designations by July 13, 1981. “In any evan=, I am
cequirieg-that:youisubnit,yorr designations not latser than
2120 .days from.theVdaAEa 0 tHLs leLter.

2. Lead SIT Requirementa

Any State containing an area desfignatenl aa nonattalnment
Lor lead guet avhmiz A SIP ts EPA within 18 montho of thae
nenattainment desigqnation. The 3IP must provida for
aztainmant of the lead standard as expediticusly as
practicable, but no later than five year=z [-um the date of
the nonattainment designation. EPA intends to complete the
nonattainment designations. in the third q:§rter {calendar)
of 1331, ‘Thersfore, we expact that lead £17s will be due
in the tirat gquartes (caleandar) of 1953, Aitainmant daces,
for thase nonattalnment areas, ehould be me later than the
thizd muarter {calendar} eof 19%4.

Lheiitoye: nentioned; STRUMIBTineer. Akl thasToquirements for |
implementation, FLdng; TdentiTied in-aections ] () SE than-
CAAN,” And™40"CPR part-'ST." These plan requiremants includa,
bur are not limired to, the implementation of all
reagonably available control measures aeceded for
atlelinrvent, provisicns £6r reascnable iuz+ther progrooe,
provisiona for the permitting of new or madified usonrcas
which meet the requirementa of sectioa 173, and compliancs
with the additional requirements of aectlon 110(a}(2) of

the CAAA.

IE. Cutsitapding STP Cally [Moricas of SIP Inadeguacy]

AZ you mey recall, un May 28, 1988, and Novambor 8, 1989, I notified
you by letter that the GIPo for the areasm listed in Tablus 1 and 3
were substantislly inadequate to provide for timely. avtainment ¢f the
relevant NAARQS under 8cction 110({a){2}(H} of the Clesn Air Acr. EPA
stated that Koptucky should respend in two phases to produce SIFE
that would be acdequate to avrain and maintain the atandarda. Phusa I
agked you, among other thinys to update your emisafon inventaries and
make correctiong .in rpgulations impesing RACT on existing stationary
Scurces. (Ses discJussion below concerning RACT corxeetiona.} Phasze
II would include a fell attainment democstration with guppertlng
regulations. You weres advised that vou could delay submitting Bhase

12-17-37 11:45aM PO3
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IT until EPA completwd Lts policy ca post-1887 ponattalnment
planning. Although the post-1387 poliny was naver finalized, the
CMA of 1990 prescribe a new schedule for gebmitting -attainment
demonstrations and regulaticns. Tha requiréments and schedule for
the Pheae IT SYF-calld are acw provided in the new law.

Tha Asulstant Adminigstrater’e Lotiér stressed the Lmportanca of
reviewing Gurrent State rules and procedures to enpfuze that they were
consistent with national policies and guidance and that zaximam
berefit weas belng derived frem the existing air pollution contzol
program. ‘This step would elsc ensure that a zolid foundation was
establisked for subssguent rule development and adoptien. The focus
af this efZort would be correcting RACT rulés im accordance with
previous notificatlass and correcting motor vehlclec inapection and
maintenance [1/¥} programs whare necegaory. .

A. RACT Corzgctiona

On HMay 26, 1988, and on Hovamber 8, 198%, I notified you that
apecific action waa needed to correct daficienc=ize in the
Ternsaave ragulatiens representing RACT far souxces of volatlls
orzanic compounda (VCC). A list of those deficianciea has besn
grovidad to your State alr A9ency. My staff is presently :
cccrdinating with your State alr agancy starI to complete the-
recuired ¢orzacticona. T encourage you to make 13 nEcesdary
correctiaons tc the RACT rules as each 28 pesgibl:z. The 15930
CAMA requira that tagse corrcciisas must be complétud and
surmitead to CFA no later than May 15, 1931,

B. .I/M:Cerrectiond-

Tha 1590 CAMAA require mtates Klat were roguized no or hava
alzeady lmplemenred I/M prograns to submit an immediate SIP
revigion providing for measureds td COCTBCT defic anciea that moy
exist ir these programa. gAS-ESTEAult. of: an;eudic.on. May 14=15,
1950,  thetil7¥ programeiny] Hrabsprairs Rer Coibé. in, compliance
with elther. the; commt: SHTERinache SIP or with EPA’# minimum
program, requircments, (~rhuopiltiis likely That correcticne to
the Hemphis' program will Bejnécessarcy.

The I/M program in Hashvilie is currently meeting the
cozmitmaats ccotained in the 1382 SIP ravisions znd EPA’A
current’pollcy requirements. The TAAA of 1330 requira EPA to
rovigit and repeblish I/M gpolicy, however, which nay rasult in
~ne need for GIP revimions to meat any new requirements.

EZA will be confizming its assessment of the Hemﬁhia and
Nasphvilla prograr designs and performanca anc rewigiting the
apecific policy requirements focr dbasic and enhanced I/M

12-17-92  11:45AM PC4
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prog=ams, in consultatien witk atatc and local offigials and
ather intarested partiee. : Thig work will ba completad as
quickly sa poasidla. We will forwazd the updated requlrroenis
to you A8 Boon Aas they are completed. In the moantime, Ln eorder
to comply with the spirit of tag law, I ask that you make a
forcal commitment in writing by tha end of Fabzuary to pursue
corrections to the pregrams accarding to the teims of the new
policy, once the policy Le ipausd, Ky starf will be ready to
asslut yours Ln daveloping tha apecific changea that will be

RECCOSATY.
£II. Persing Redopiqnation Requests

with respect To your pending saceion 107 redesignaticon requests for
Polk County and the New Johnsonvilla azeas foxr 50,, I fully
recogqniza That EFA has ROt camplated action on yauc submigtals. .
: Howeveyr, new proviaions in Lhe arended Act modify what Atates need to
wubmit in Thelr redesignatlion regueats and supply new raqulrements
that puat be met bafcre EFA may approva the rogugdic. The amandmants
bar redasignaticer undar the prescnat circumstancss becaudd Tennessas

hag not met these TeguiremenTs.

\ specifigally, under the amunded ARCt, EPA is obligatel to Bpplove or

: d{rapprove a State rodesignation submittal within sighteen monthy af

i . theo agerncy's receipt of a cooplete sebmizral [ecctiorn 107(d)(3)1(D}].

) The amencfmants prohibit EPA from approving & redesigration ragueat_ |
thnt dcoma 3ot demonstrate that: {1) the area has attained the HAAQS;
(2) &PA has fully approvcd the SIP; (1) the area’s improvement I1n air
gquality is due te permanent and enforceable emicaion reductionn

. resulring Izram implementation of the SIP; (4} Ttha State has submitted

apd 2ZPA hea approved a malnTenance plan meeting the regquirements. af
raction 175A; and {5) the Btate has met 2il Lhe requireménts
applicable to the area pader~ gection 1l and Tart D.

L : In light of these prerequisizes to FPA approvol. EPA is haraby potify-
ing Tennassaa that ite rodesignatlon reguerty fOor thosa arcal arc
incomplete. At a miecloum, the regqueate lack a tea-year maintanance
plan far eithar area; as deacri=ed in secticn 1735A. In additien,
with reapect. to_tha Polk County reguest, a3 previoualy mentioned
thare may havd bsan recent viclations of tha S0, srandaxrd. Onzil
the review of,the data is completa, we cannpot uaviua you a3 to the
spec L fic changes. which may be required for that area. Witk rugpect
to thc —equept: for the New Johnsonvilla area, it was aot processed
due =5 the Stack Height Remand, My staff will be working with you=z
State air agency ataff to detarmine what will be needed Lo Einalize

the redegignation.

rv. EFA Guldance Marayials
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; The EPA hax developad & mmbor of guldence materials- o, sMpport
- 'States as they reviae their SIve. .Bncloged 15 & liat of currently
available and planned guidanceliiQpe ‘document listed, *Gerting :
Started on the Title I Requiremente, will provide an overview of the
2arly State gubmittal requiremsnts and a swmary of the relatad
quidance to be provided by EPA.%'We willl keep your State air director

appriced of other support activities, auch me natiopzl warksahops on
relected tecples und isguas, '

; I am gore you will agzree that ths Claan Alr Act Amencments have

i Prosented a gubatantial chelleage to Siates and Fedaral a neica and
officiala responsible for implemgnting the many hew provisiona. Thia
~hallonge alsao comes with a unigue opportunity to achieve 2ome ot the
nation‘s moat difficult air quality goals that, ‘despite the broad
rapge of tormidable efforte of the past, have ramalnsd bayond onr
gragp. I leek forward to contlnuing the strong, cooperative

relationship batween ynur Staré and EPA 23 we face these exciting naw
challenges and oppertunities. )

Sincarely ycurs,

Greer C. Tidwell - - - - e
Regivnal Adminisctrator

Encloaurce

cc: Hardld Hodgos
Paul Dontrager -
Terry Harrias

‘Dennis Pritchie,

’

P 12215092 T 45AM POG
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- T“HHESSEE LBAD unnas zxczxumncxs PUR 1988 aﬂn 198%.

1at . . 20d 3rd stn
quarter < 'guarter’  qUAXTET quarrer

8l oun ]
Honitor & 47-157=0044
1253 REETE ; m——- —— 4,043
wWilliamson Gonnt
sonitar # ¢7-187-0102 . -
1980 0.65 1.25 1.61 0,54
Moniter # 47-187-1101

1988 1,15 1.68 1.%7 1.42

* no data available C ' o

lz-11-892 Ll:45AM FO7
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APPENDIX D
PERMIT FORMS AND REQUIREMENTS

SL016.23/ APF-C/ERDRFLJun: 26, 1993
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Permit Forms and Reguirements

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 Construction
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 Groundwater Quality
Control Board of Shelby County”

SLOIS. 33/ APP-C/ERDRFU/Tupe 26, 1953
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WELL APPLICATION FORM

SLO16. 24 APP-C/ERDRFIuns 36, 1893
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POLLLTTION CONTHOGL SECTION
WATER QUALITY ROOM 43A-L

T L s —— A e —

£. Chemiral mnvemsnt
__g. Qehey:

iV. WELL DRILLER

i
] ¥
I H
: ! 814 JEFFERSON AVEMUE '
; : } MEMPHIS, TN 38105 . :
! $01-576—7741 i

|

| WELL ARPLICATION PORM :
SECTIONS I, II, 11, AND [X MUST BE COMPLETELY FILLEL UUT BY THE WELL |

CUNIR. SLCTIONS IV THRU VITI MUST BE COMRLETELY FILLED QUT SY THE WRLy |

. PRILLER., APPLICANT AND DRILLER MUST SIGN APPLICATION. :

f—r——— o 1

I. WELL OWNER |

] MAME CR NAME OF ESSTAZLISHMENT - E

‘ :
POCORTAST MAME: .o TITYE: ;

1

i MAILLiiG ALGRRSS: 5 :

’ i
Pooryy STATE: _______ ZiIP: . :

: . i

1 piHoNr AT I TPAL -~ . - HEME H

i . —_ ;

E II. WELL LOCATION i

! i
POARDESY - _ . —— :

: )

E WELL IS AFPWOX, MILES KB %5 E W nF RU. o 57!

i ; . !

i WELL TLENUIVLITATION # _ LANL 51%Z IN ACDES _ i

! . - r

f III, TYPE WELL TO BE LRILLED i

| WATER PROCLICTION ' | MOMITORING. - ]

| ——— DEWATERING w .——#., Gronncirater gualigy 1

P e e REWODVERY b, Mothane gas i

! .. B30I BORTNG €. Waray .Isve) i

| ——_ oTdes d. Leachale !

; SPECTFY &, Gaz movamant !

' ' i

: !

"

!

DRILLTNG CMAALY, .

LPECIFY

1

i

|

TFNNESSEE WELL DRILLEN LICENSE #: —__ '

. !

S REEARESENTaTIWE: . PHONE | . ]

MAILING ANRMRESE: {

j CITY STATL: 2Ip. 5

I;....—...Ho.- — . I

i V. TYPE OF WORK f

I NEW WELL REPLACEMENT i

b TTTD vk ' REPAIR ]

1 — e T RLL AND rBANDEN CTHER l

i i
|

[ N h— . . : 12:05FW
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i :
| L. E¥PECTED GEEYM OF WELL: ___ PT. CONSTRUCTION WATFR SCLRCE: |
; 2. WILL CASING: TYRE MATERIAL.. DI1AMEER . WALL TUICKNE3zZ |
E 3. TYPL.OF WATER WUMPING. EQUIP.  SUDMERSISLES JET TLRE LML H
E VII. MONITCRING WELL INFORMATICN ;
i J
i 1. WUMRER 1F WELLS NEEDED. PROPOSED DEPTH OF WELL[S): !
! 2. SUSSTANMCES TO BE MONITCAEL FOR: P |
E 2. SAMPT.TNG METHUD T8 BE USED: BRILER e F11MiP !
, L. HOW OFTEN I35 W2LL TO BE SAMPLED? i
' ¥III. wWATER WELL USACE i
{H____ RIS IDENTIAL COMMERCIAL INDLISTHLAL Famns |
f____ NE:T PUMP SPRINFLER S¥STEM —— IRRIGATION ;
e BETAIN LAKD LEVEL ~ .o OTHES (APFCEFY) - !
I A - - .“1-
I IX. ADDITICNAL INFORMATION REQUIRED :
] ' h
D1 HGW MANY DHISTING WELL3 ARE ON PRGPFATY? i
: ECTIOE INMACTIVE SE AUENDONED _ NOMNE
L 2. TRI FOLLOWING MUST ACCOMPANY APPLICATION WHEN SUBMITTES: |
! 4. PLT PLAK SHOWLNG ALL MEZDED IMPCRMATION AS STASEDN in RECULATIOND ;
i £. T26.00 SRPIEIIING FIE [DORS NOT AFSLY T2 FILLING AN LOANODONED WELL |
; L OARL WEHUGL APELICATIONS QENITNE AN ANDITIONAL $1400 N LA "U LN FEE :
i (WETY THZ EXCIETION CF WATRA PROGLCTION WRLL ARFCLICATIONS). :
L G R ANETCH UF ANY EROPOSED. MONITORING WELL MUST BE rNeSOSEL, t
R _ i
| THE AZPLTUBNE AN WELL DRILLER SSRERY AGREE TO COMBILY WoTH ALL RULES AND |
; PECULATIONS ADGPTIC BY THR M. £ 0 H.0, TO ROFALATE WATER OUALITY CONTROL |
(ALTHIN SHzLBY CQUNLY, FURTHEAMORE, THE (WTZES WHICH ARE LISTED IN THE :
PEETULATIONS HAVT BEEN READ RY THE AVFLICAMT AND 2Y THE WILD DAILLER, AND
;P.Fl:'. FULLY UNDEERSTOCS AND ACQEEDR WRON, :
i - . I
EESIGHATUHE WF WELL OWNER . -__DATF § o
; : : i
| szeMATURE OF WeLr DRTELER ‘ DATE ! ;
1 . I
' — - te - - - : L]
[REMARRS: THE HEALTH OFPARTMENT RESERVES THE AIGHT TO SUBPLAMENT THE i
IGENERAL RECUIREMENTS BY AN ADCEMDUM AS MAY 3F REOUIHED. I
L5 THC APFLICATION I3 APPROVEL BY THE HEALTH DESARTMENT. A CONSTRULCLOMN I
!PERMIT W.LL BE ISIVED M ¥RITING TO THF WFLL ORILLER WUTH A COPY OOING |
PEENT TO THE AFDLICANT. Wil VIINSTRUCTLION 05 10 BEGIN UNTIL SATN elasMLT HaLg |
(BEEN BECEIVED, AND SHALL BE KGCPT AT THE CONSTRUCTLON 8 E UNYIL THE WELL- :
PHES PEEN COMPLETED. ;
! FUR DEPARTMENT USE ONLY f
i o
1 |
I DATE APPLICATION RECEIVED Lo NUMBER ,
L ] .
)
| PERMIT REZECTFD GRANTED CONDETIONS I
{! APPROVAL/DENIAL DATE PERMIT NUMEFR '
t !
P DEPARTMENT STGNATURE f
L e o ——— e n L — —_— !
i o —— e —
li=-23-92 12:35FM FaE
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CONSTRUCTION AND OPERATING AIR CONTROL APPLICATION

AT A Y APRIFRTIRF Tune 14 1007



FORM APC-1

CPERMIT APPLICATION

& EACH FCRM: I’LJ&A:SE; EE!E?QEFli PRINT IN INK
N

MATT, TO:

Memphis/Shelby County-Health Department
Pellutian Control Section

Air Enginsering Branch

Bl4 Jefferson Avenue, #438E

Memphis, TN 38105

Attention: John Yeganeh, Supervlsor

1. CONFANY NRHE

MAILING aDDRcEE

GENERAL

(=g |
=g ]
=
&
il

OATE OF SUBHITTAL
INFORMATION

D0 MGT RRITE [K THIS SFACS

AGERNCY ZOC0E
COUHTY CO0E | !

SOURCE M. : 1 i
Uis I0ME

EY [O9A0INATE ! '
HS CODRBIMATE L

ALR BUALTTY FEB!DY
AEVIENER
DRTE L]

CITTIZTATE

LIF LOIE

2. ROCREES AT “H[C4 SCURCE 1% TO'2E OPERATE

 ADDREES

So TYPS QF DFCANIZETION: CORPERATION ¢ ) IuDIVIOUAL

[

ORMER [0 EJ"EﬁFﬁEWI“L

cENCY I3

boORRISE DETCRISTION oF “Prin IO 2 GERERA

" L=

LONATHRE OF RS

ESZ AFATIFAL

R AT e
L

9. PECPERTY ARS2 N ALSES 8. HURBE? OF TMPLOYEES AT THIS LOCATID)
Jo ARVIDIRATED BRONTH 0 PRODUCTION:

g & ulll'f 2pELEraTIAM CYATUE:
[} KEW CONSTRUCTION
{1 RIDIFICATION
{ ) PERMIY TD QPEZATE REAUCETED
(-} FEFRIT RENERAL REGUESTED
(1 E4ANGE QF LOCATION, uF“E AHDOR OWRERE lP

10, FOR THE HEY LOHSTRLCTEION, HODIFICATION,
ESTIMRTED ST=RTiNG DATE?

TRAREFER DF LOCATION
ESTTMATED COHFLETIQN DATE?

2. IFnT:ﬂ COST GF SOMiRMTE] -
DF MOSIFICRTION

IR POLLYTION CONTROL
EGIIFNENT ¢

BASLC EQUIFY HT

DR CHMMERSHIF, WHAT J§ THf

Lio MARD 2R TUTLE OF THDIVIBUAL 7O TONTACT AT TME FifH

t3.

FEICIAL TVELE &F BERZES 215

FEILIAL TIILE:

HNE THIZ pFeLiCaTION

AANE

15, DASE OF AFFLTCATIZN

FROIE

TITLE

HiHEER




170

TARCE OF POLLOTION RECOCTIRN CEVICE CR METHOD (ITES

 (ALPHMEETTCAL, [ISTIMG)

MITE: PR CWOLRES, SE'I'ILDGCI'IH‘ERS; WET SCRUEPERS, AND ELACTROSTRITC FRECTPITARRS, THE EFFICIENCY

RANGES (CRAESFOND TO THE FOULCRING PERCEMNINIS:

HIGH: 95 = 92+%, MEDIUM: &0 - 95%, AD LOW: LESS THAN 50%.
EHMF&W%@MWMH@,M&EMM ICR EXAMALE:

LIMESTONE RUECTION — BRY = ~ = = = — — 041
LIMESTONE INJESTECN o WEF = = = = = « — 012
LIQUED FILTRATEN SYSTEM — — = — — - = — OR
VST ELDDETR - HEE VEOTT, - *- Q4
MIST ELIMDYTR - L0 VELOCTTY — — - — - 015
POESS CHINE - — —~~—=-=-—=-~ — — 095
PROESS INCUOSED - — - —— — = — = — — = 054
PROTESS GMS REIVERY — —— = = — = = = = CEC
SETTLING CHAVEER, — HIGS EFFICIENCY - = — (04
SETTLING GRRMEER, - MEDIUM EESICIRITY - - (05
STILING CHAYEER — LCW EFFICTENCY- - - - (06
SFRAY TORR, (GASELS OONERCL QYY) - - — 062

SLEIRICPCIDP.LMPCLNMPEEIIES——'M3

G0B/010; 97%.

IF NONE CF THE BETC (ODES FIT, LEE‘QDASACCEEECROH-ERMSEEEYH'&EG}I-HHS

NI - - - - - - === = == == w - —— o0

ACTTVATED CRREN SLSCRPITCN — - - — — — — = = — — -048

AEIERTTOER — DIRELT FLAME - = — = = = = = = — — — 021

AFTERICRER — DIRET! FLAME WITH EENT ECHMER - - 022

APTRARNER = CATAILYTIC = = = = = e - e = = = = - )l

AFTERECRNER — CATRLYTIC WITH FEAT EXCEANGR - — - -020

MEALTZED AP m = = o = = = = — = — = = = —~ = -0

CALALYTIC CHXIDRITCN - FULE G5 CESULFURIZATION — — (39

COLOE - FICH BFFICIENCY — = — = — = = ~ ~ = =~ ~ Q07

CYECAE = MEDILM BRYICIENCY =~ ~ = — — — = — = ~ - -8

COE - UWETICENY - - - - - —— — - = - = - B

LUST SJPPRESSION BY (HEMICAL -STREILIZERS R WEITING

MEDNIS ~ — e = m - mmm e —mm a2

£ IRCSTATIC SRECTPTIRTKCR ~ HIGH EFFICTENTY - - - QIO

HECIRCETATIC FRACIPTTAR — MEDNM EFFICTERTY - - 011

ELSTTROSTATIC FRECIPTIMIR — LG DT RATRE - - - (12 SRR - e e — - — - - - i
FADRIC FILTER — HICH TEMERATIRE = — —~ — = w — = — Qi SIFR AT - - — === == === = - - 045
- FRERTC FILIER — MDY IEMPCREPE - - — - — - - - Ql7  VARCR PEGMERY SYSTEM (ROULDDENG (CrOENSFRS
FAERIC FTIAFR = L0 TMRERAIUE - - = = - = — - ~ -018 8O WD OTHER BIILERES) - - - 047
CABRTC FILTFR -- METAL S:REE‘& {CDFtN GRE) - - - - (58 VEMITRI SCRUBEER, (GASEOS CONIPCL Qv ) (53
FLARTS — = = = = = Ei e 023 WET SORUBER - HIG) EFFICIENCY — - - - - o1
GAS ADGREPIEN (UM - BACED .- - - = = - - - - -C50 VET SCRUBEER — MEDIM EFETCEENCY - - - - (02
S ADSCRIPITCN CUMN - TRAY TVFE - — — — = — - - ol WET SCRUBEER — LOW EFYICIINGY — — — - - 03
CAS STRIEEFR (GEDERAL: MOT CLASSIFIFD) — - - — - - Q13 WET SPEESSICM BY WRIER SFPAYS - - - - - Q!

TR L OF BUSSIQ] eRTIMATTON FETHOD OCCES

0 APRLICAA L E[[SSI@BPEEEQMTDEEE&T) -----
H-E.SSIGGMDCI\SIFEE‘J..E’EE*G-';‘ —————————

e e m am mm mm mm mm R Ee o o o e e o — o = -

EMISSIONS EASFD O MATRRIAL BALATE (BRMG ENGINGERTNG EXPERTESE AD RUVLEDE OF PROTESS — — - - - — -
EMJSSIQNS CALARALTD USING EMISSION-FACTCRS FRCM EPA RUBLICATION 1D, AP-42 COMPILATICN CF ATR

BOLLLIERY EI'I[EICE' FKTICRS — -4
JUGVERE - -

meﬂw_ﬁmﬂﬁthmFmDﬁﬁmmwmﬁHl—

OTER (SPATICTY TN QITEMIS) - — -




FORM APC-2 | e oF st 06
- PERMIT AFPLICATION PROCESS EHIESIUN SDUECE COVER SHEET

M colH Fcils rLiR

Il uJ« u

TLUED OUT COMPLETELY | 0O MO WRUTE i% THIS SPACE

ONE "OFY 4F THIC €9 F
FOF S203 FETLTIE Oy IUREE SUATRED AMD THE
AFESCEFIETS SAESTISY, AZD-3, AFC-d, ETC., ATTACHED . | AGEMEY LODE _
maﬂmmwmﬂmwmmMH%Mﬁ COUNTY CRIE. -
ACCISPANIED B¢ THE FESNTT APRLICATICH, APC-I, { ESURLE HO. - P
- NO. ERISEICY PIZ.
. COMFRNT NAME EN COOPCIMNATE 1 |
NS COORDINATE F
2. PROCESS EXISSICY SOURCE MIMEER EKISSION TYPE * 2
REVIENER T
3. SIL CObE S, INITIAL STARTLP GATE pare k1 1o -

5. G1VE & BREIF DECCRIPTION OF THE PROCSSS. CPERATIN CENTERS, STORREE PCINTS, MATERIAL
[HPUTS, NATERIAL OUTPUTS, AMD EMISE(CH POINIS ‘HEELE 8 [MCLUGE? IN THE DESCRIPTION.
KDTE: RTT3CH & FLON JAGRAR FOR THE SSOCESS EMISSION SGURCE CLRINED LINCLUDE RATERYAC
ELOY N3 S1F FLDMY,

5. vee o wroreze: O carowus O aeres [ COMPINES

7. [DFERA FI“E ‘Eﬂ TULE: MOEMAL | BAXInGH D. INDICATE 5 sHuual’ THROUBHPYT

A. HIURE PER DAY DEC-FER | mAR-MAY | JUNE-AUG | SEPT-RIV

B, ORYS PER WEEK

f. WETFE 5SE YELR

e
EOF OFFICE UEE MY

D FRRCEZS EMISSION SOURCE CLRIMED 1% ﬁEEEFlﬁfLE.
D PROCESS ENISSION SOURCE CLAIMED I5 M7 RLCEFTAELE,

VY

D RECOMMENTED MAKE UF OF FDCESS EMISZION COURDE ATTACMED 0w SE®ARRTE SKEZT,
ALLOJRELE IRIZEIONS LFEDH “1“ cooel LEEMHE, . RETUAL ERISEIONS LESVHE,

ﬂ PROCEST $21%8500 SDURCE 18 1M SoMrlraufe WETY APPLICABLE REGLLATINNE,
ﬂ PROCEES EmISEI0N SQUSTT (5 407 D SOnPLIANCC HITH APPLLITAPLE REGULATD

FILIME [T ALTROFIIES 2¥ nafs

HE-#PC2-1-88
(QVER

171
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. LI'I:T METERIRY TYPUTE TN PURCECSE EW[CETAY COPLE;
NEB MATERLAL OF FROM LBS/OPERATING
HARE OF IKFUT OTHER PROCESS ERISSION HOUR FLOR DIABRAN

SOURCE? [STVE PROCESS B} | HORMAL MAYIAUY PEFEREHCE

TOTAL LES/OPERATING HBUR [HPUT TQ PROCESS
ER1SSI0N SOURLE

g, LIST 1ATERI#L GUTPUTS FROM THIS PROCESS EMISSION SDURCE

‘| 6IVE ¥ OF PADCESS [F THIS LBS/CPERAT ING
NeHE OF [HPUT 15 AN INPUT TQ ANETHER HOUR FLOW DIAERAN
PROCESS EALSSTON SOURCE NORRAL HAYTHUH REFERENCE
B
B.
L.
.
E.
F.!
b,
H.
L.
TOTAL LBS/OPERATING HOUR INPUT TD PROCESS

ENIS5EON SDURCE

t0. LIST AIR POLLUTION EMISSI0N POINTS FOR THIS PROCESS EMISSION SOURCE, ATTACH A SEPRRATE .
YEMISSION PAINT DATA™ SHEET, APL-Y, aPC-4, ETC., FOR EACKH ERISSION POINT,

_ LES/OPERATING HOUR

ENCSSION POINT &, FARTICULATE SULFUR DIARLDE | HYDROCASEN FLAN DIAGRAR

NARE. OR COOE NORAAL (MAYLHUM [NORMAL {MAZIMUN [NORAAL |HAXTHUM REFERENCE

I HED T M 3 T |E
= = H L Pl

1.
TOTAL LBS POLLUTANT
ERITTED/OPER. HOUR

t NOTE: ATTACH ADDITIONAL SHEETS RS REJUIRED FOR 1TEMS 4, 9, AND 10,



- o | §6, 173
FORM AFC-3 : DATE OF SUBMITTAL_

PERMIT APPLICATION STACK PROCESS EMISSION POINT DATA

( | : .| DB HOT MRITE IN THES SPACE
THIS DATA SHEET SHOULY BE ACCOMPAMIED BY TME PEARIT
APPLICATION, APC-1, AKD THE COVER SHEET, &PC-1. REENCY COOE
. COUNTY CODE . l
SQURCE 40,
1. COMPANY NSME - | POINT NUMBER
- EW COCRD!KATE
2. PROCESS EA1SSICH SCURCE NUNBER HS COORDINATE
ENISSION TYPE
3. EMISSION POINT NUMBER OR CODE REVIENER T
(A5 CHOUN 0¥ PROCESS EM[SSIOH SOURCE COVER SHEET) MIE
4, STACK OF RELESSE PDINT HELGHT ABOVE GROUND ) T,
5. OIAMETER OF STACK OR RELEASE MECHANISM AT TOP FT.
b, NOAMAL BAS TEMPERATURE 5,
7. PERCENT OF TINE QVER 175 DEGREES °F ' %
B. EYIT B£8 VELOL!ITY F1, JSEL.
9, GAS YOLUNE SLOW RATE CU. FT./SEC. @ 70 'F AHD GNE ATROSPHERE.
10. HOISTURE CANTEWT SRAIMSICY, FT, DRY GAS B 70 °F,
{1, DISTAKCE FROM RELEASE POINT NEAREST PROPERTY LINE fT.

12, AR POLLUTION CONTROL EQUIPMENT

AIk CONTAMINAMT CONTROLLED YEAR INSTALLED TYPE & EFFICIERCY

PARTTCYLATE

SULFUR DIGILOE

HYDROCARBONS

DTHER

1 USE THE CODE NUMGERS SHOWN DN THE BACK OF APC-1 FOR THDICATING TYPE OF CONTROL ESUIFMEN].
[F TKIS EXISSION FOINT HAS SEVERAL PIECES OF CONTROL EQUIFMENT, ENDICATE THE BEBUEMCE,
RS FOR EXARPLE: 0Q087OLO: 80I/90%
13, 15 AN ENTSSTCH MONITCRING AND RECORQIKE THSTRUMENT ATTACHED T0 THIS EMLSSIQN FQIKT? YES [} Al U

1F ¥£5, DESCRIBE

10YER) KD-APCI-1-9B
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14. ADD[TICKAL COMMENTS:

s {5, AIR CONTAMINANT DATA FOR THIS EMISSION POINT:

alp CONCENTRATION NORNAL | HAZINUM " NETHOD
B R ENISSIONS | ENISSLONS R
SIE ILBS/HOURY JILBS/HOURY MENSUREMENT (!
POLLUTANT E[s| suawmity UHTTS
N[
Ty
1
PARYICULATES grains/scf
SUELFYR DIOYIDE ppe
NITROSEH D107 IDE(S: ape
HYZROCAR 2OYS ' ppe
ICAREDY #DMGXIDE prs
OTHEuE ppe

(1} ATTACH A COPY OF THE TEST PROCEDURE, PROCESS MATERIAL BALANCE STUDY OR OTHER BAS1S USED AS METHOD CF REASURZHENT

[T
EDR OFFICE USE DMLY

U PROCESS WEIGHT TABLE APPLIZI T3 TALT EMISSION PGINT,

[} EMISEI0N FOINT 35 dOT IN COMPLIANCE 91TH AFPLICABLE REGULATION:

D EMISSION PAINT IS NOT IN COMPLIANCE WITH PARTICULATE EMISSION STAMDARD.
[] EMISSION FRINT 18 MAT TH CORPLIAHCE MITH HYDROCARBON STREDARD.

[] CONTINUOUE MENITORES) RECOSMENDED FOR
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NPDES APPLICATION FOR PERMIT TO DISCHARGE
PROCESS WASTEWATER



" SEPA
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United S1a1es Ofice o! Warter EPA Form 351Q-20
Environmenta! Prorection Enforcement and Permits Septembar 1086
Agency Washingign, DC 20450

New Sources and
New Dischargers:

Application for Permit to
Discharge Process
Wastewater

PH-3255
WPC
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EPA 1D Numhe |/ Form Aggroved
u rfeopy from frem F oot Farm 1) i Y Rt
PlEase byoe or gl n the urthaded areas gnly Apnravel axairey 73188

énD n New Sources and New Dischargers
| weors wEPA Application for Permit to Discharge Process Wastewater|

L
17 1, Ouifalt Location

For each outfall, st the latitvde 3nd longnude, and the name of Lhe receiving water,
Cuitall Number Latitude I Langilude Receiving Wasear frameg)

{Hesit Degl Min| Sec| Deg| MmI Sec

L

! i

| !

)

.
ol
S

| ¢
Il. Discharge Date fWhen do you eroect fo begin discharguig?)

Il Flows, Sources of Piltution. end Traaimant Tachnologies _

A.  For each outfall, provide a deseription of {1) All operations contributing wastewater to the effluent, ingluding
process waslewaitar, sanitary wastewaler, cooling wailer, and stormwalter runaff; {2) The sverage flow contrib-
uted by each pperation: and (3] The treaiment received by the wasiewater. Continge on additional sheets
Hf necessary. '

Qutfan 1. Qperanens Comrituring Flow 2. Average Flow 3. Tragiment
Number [rigrd fincfude wnils) {Cescrnpiion or List Codas from Table 20-1)

EPA Farm 3510-20 ({9-B6) Page ' ol 6
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Atiach a line drawing showing 1he waler {low through the facility. Indicate Sources of intake water,
operations contributing veastewater to the effluent, and treatment units labeled 1o correspond to the more
datailed descriptions in lhem Ni-A, Construct a water balance on the line drawing by showing average llows
between intakes, operations, ireatment units, and cutfalls. If a water balance cannot be determined{e.q.. for
certain mining activities), provide g picigrial description of the nature and amount of any sources of water and
any collection or tregatment measures.

o

Except for starm runotf, leaks, or spills, witl any af the discharges described in item II-A be intermittent ar
geasonal?

Yas fecompleie the lolowing table) D Na fgo ta item V]

1. Frequentcy 2. Flow
Cutfall 8. Days b. Mgnihs &, Maximum b. Maximium ¢. Duration
Number Per Week Per Yenr Daity Flow Total Volume
- fspacily fspecey Aznte (specsfy fir dlaysy
sverage) average) firr g} with umis]

If there is 80 pppiicable produciion-bosed etHuent guideling or NSPS, fer eachautfall list1he astimated level of production iprojection of
pctusl preduction level, nat design). expressad inthe 1arms and unils used in the app!icabte etlluent guideling or NSP&, for each ol 1he
{irst 3 years of operation, i production is likely 10 vary. you may also submil alternative estimates {atlach a separaie sheat).

b, Unils ¢!
Mansur g

a. Quaniy

Yagr Par Day ¢. Oparation, Produc), Materisl. st fspecify)

FPA Fnrm 3510-20 ¢9.88% Pape 2 0f &

CONTINUE ON NEXT PAGE




-
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COMTINUED FROM THE FRONT EPA 1D Number feooy from diem 1 of Farm T} Qutfall Number

V. Effluant Choracterislicx
A, and B; These items reguise you to repart estimated amounts fboth conceriration and mass; of the pollutants ta
be discharged from each of your outfalls. Each partof thisitem addresses a different set ol pollutants and should
be completed in accordance with the specific instructions far that part. Data for each outfall should be on a

separale page. Attach additional sheets of paper il necassary.

Genaral Instructions {See rable 20-2 for Poffutants)

Each partof 1his itemn requests you 1o provide an estimated daily maximum and average for certain pollutants and
the saurce af infarmation. Data for gll pollutants in Group A, far all autiatls, must be submitted unless waived by
the permitting authority. For all outfalls, data lor peflutants in Group B should be reported anly for pollurants
which you believe will be present or are limited directly by an effluent limitations guideline or NSP5 or tndirectly
through limitations on an indicator pollutant.

2. Masimum 3. Average
Qaily Daily
1. Poliutan: Value Value 4_Source fsee instruciions)
fincfude uniis) finciuda wunis}

EPA Form 3510-20 {7-83] Page 3 01 5 CONTINUE QN REVERSE

s [T A
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CONTINUED FROQM THE FRONT EFA 1D NumbBer feaay from frem 2 of Form 1}

C. Usethe space below to list any of the pollutants listed in Tahie 20-3 of the inptruclions whicl:r you know of have
regson to believe will be discharged from any outfall. Far every pollutant you list, brielly describe the reasons you

beligve it will be present, . , .

1. Pallytant 2. Aeason tar Discharge

L, f there is any (echnical evaluguon cancerning your wastewaler treatment, including engineagring rapars o pilot plam siudics. check the
appropnate bax belavw, - ’
Reporl Avdilabla D Mo Repan
3 Provide the name and location of any existing plant{s} which, 10 the best of your knowledge. resembles this
production facility with respect to produclion processas, wasiewaster conslituents, or wasigwater tresliments.
Name Locatian '

COA Canim FEAN 3N IS OR Cura A ~4 5 HAMTIMIIE AR REYT BPARE



G 5 1 8 1 FaA IO Number /cogy from iterm ong of Form 1)

Wi, Qcher Infermation {Qptional)
Use the space below to expand upon any of the above questions or to bring to the attention of the reviewer any
other information you feel should be considered in establishing permiy limiiations for the proposed facility.
Attach additional sheets if necessary. :

! certify under penslty of law that this document and all attachments were prepared under my dirgction or
supervision in accordance with a system designed to 8ssure that qualified personnel properly gather ard
evaluate the infgrmation submitted Based on my inquiry of the person or persons who manage the sysfem, or
those persons directly responsible lor gathering the information, the information submitted is, ta the best of oy
knowledge and belief, irue, accurate, and complete. [ am aware that there are significant penalties for submitting
false information, including the possidility of ine and imprisaonment for knowing vielations.

A, Nama and Qiticial Tille [Tgpe & print} B. Phono Mo,

IC. Signature D. Date Signed

ERA Form 3510-20 (9-86] Page 5ol 5
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CITY OF MEMPHIS, DIVISION OF PUBLIC WORKS
"INDUSTRIAL WASTEWATER DISCHARGE PERMIT"
APPLICATION



N
1
L]

66 183

CITY OF HEMFHIS
Divisios of Public Works

INDUSTRIAL WASTEWATER DISCHARGE PERMIT APPLICATION INSTRUCTIONS

Please follow closely the provided instructions when <completing the
Application ~Form. 4&ll entries except for the signature, shall be at least
printed or preferably typed.

SECTION A -~ GENERAL INFORMATION

A.1 The Corporate MName shall be the nace of the official corporation of
which the facility is a part. This npape shall be that of the "first
line" corppratien, and not a parent corparation.

A.2 The Corporate Headquarters Address should be the mailing address of the
headquarters of the sbove-named corparation.

4.3 The Company Name should be that name which is used for official
rransactions with the facility.

A4 The Meiling Address should be the address to whieh all cerrespondence of
zo official nature regarding the faciliey would be sent.

A.5 The Facility Name should be that of the plant er facility for which this
application is being submitted. A separate application is required for
gach facility. Please use the plant pame vhich is in common usage, since
this name will be referenced frequently in correspondence.

A.& The Facilirty Address should be the actual street address of the
above-named plant. - :

A.7 The Standard Industrial Classification {(51C} code for your facility
should be entered on the application in decreasing order of wastewater
volume produced by each activity. The SIC codes may be found in the
standard Industrial Classification Manual published in 1987 as prepared
by the Dffice of Management and Budget, Washington, D. C. A& copy of this
publication may be found in most public libraries.

4.8 The Contact Qfficial is the person, such as the plant manager, who has
the respensibility for, or the knowledge of the wastewater discherges of
the facilircy. Alsp provide the title and phone uumber of this
individual. .

A.9 The Signing Official should be an official of the company with the

authority to sign for the company and certify the aceuracy of
information provided ou this discharge agreement. Also provide the title
and mailing address of this individual.
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I CITY QOF MEMPHIS
Division of Public Workas

SECTION A ~ GENERAL INFORMATION (continued)

A.2  (continued)
- For the purpose of this agreement the signature will hbe:

(13> By & respongible corporate officer which means (i) a president,
secretary, Lreasurer, O vice-president of the corporatisn in
charge of a principal business function, ot any other person who
performs saimilar pelicy or decision wmaking functians for the
corporation  or {ii) the manager af one or pare manufacturing,
production, orC operation facilities employing wmore than 250
persons or having gress apaual sales or expenditures exceeding $25
million (in second-quarter 1980 dollars), if authority te sign
documents had been assigned or delegated to the manager in
accordance with corporate proceduras,

(2) By a general partner or proprietor if the Industrial User is
a partnership or sole proprietorship respectively.

{(3) By a duly authorized representative of the individual designated
ja (1) or (2} of this section if: (i) The authorization is made
in writing by the individual deseribed in paragraph (1) or (2);
(ii) The suthorization specifies either an individual wor a
position having ragpousibility for the overall operation of the
facility from which the Industrial Discharge originates, such as
the position of plant Danager, pperation of a well, or well field
superintendent, or & position of eguivalent responsibility, or
having overall responsibility for environmental matters for the
company; and (iii) The written authorization is submitted to the

City of Memphis. -

(4) If an authorization wuonder (3) of this sectiom is no lenger
accurate becsuse a different individual .or positien has
responsibility for the overall operation of the farility, or am
overall responsibility for environmental matters for s company, a
new authorization satisfying the requirements of paragraph (3} of
this section must be subaitted to the City of Memphis prioer to or
together with any rteporlis 1o be signed by an authoried
representative.

A.10 The Signing Official should sign and date the application in the space
provided only after having fully reviewed the completed application.




66 185

CITY OF HEMPHIS
Divisicn of Public Works

SECTION B - FACILITY OPERATIQNAL GHARACTERIST1331

B.1 Brief Description of the manufecturing or service activity of premises.

B.2 List the maximum quanticy per day of mzjor raw materials or feedstocks
used at your facility. If you have a prepared 1ist of raw materials, this
may be submitted with the application in lieu of completing this table
(daily maxizmum quantities must still be reported). Should the space
provided prove insufficient pdditional sheets may be attached, Use
standard units in reporting gquentities used en a daily basis (e.g.,

1bs/day, gal/day, etc.).

E.3 List the cetalysts used or raquired for productions and the intermediates
preduced at your plant.

B.4 List the products preduced at Yyour plant. Refer to the instructiqas
listed for Item B.2.

BE.5 List the by-products and waste products at your plent.

B.6 List the substances that you add tec your fen-contact copling water. AlsQ
1ist the fate of all non-contact cooling water,

B.7 1Indicate the days of operation per calendar week, e.g., Monday-Friday,
Honday-5aturday, etc.

B.8 1Indicate the normal hours of operation and the number of ewmployees
assigned to each shift, according to veekday or weekend operation. Be
certain to designate-tipes as am. orf pu.

8.9 If deviations from normal weekly operations eccur (e.g., no Wednesday
afternoon shift) and/or scheduled shutdown, do indicate.

B.l0 Indicate if your processes are subject to any seaspnal veriatien. If so,
provide the approximate maximum and minipum wastewater flow rates in
gallons per day, of wastewater discharged to the municipal sewer system
and the month(s) of the year when these occur.

B.11 Briefly describe the operationel variables and frequency aof occurrence
that may result in an unusual discharge (e.g. regular bateh discharges,
weekly clean-ups, etc.). :

B.12 List the person {or position held) on the plant site who may be contacted
for emergency situations during plant gperating hours.

B.1% List the person(s) who shzll be contacted at eny time during an emergency
situarien.
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CITY OF MEMPHIS
Division of Public.Worka

SECTION C - WATER USAGE CHARACTERISTICS

Indicate the anoual quantity of water used at your facility by source as
shown in million gallens. Thesa figures should reflect all sources of
water and all uses of water.

Give the MLG&W billing address if differeect from the facility's address.
List all the MLGAW numbers used at the plaat site.

Indicate the daily average water consumption used for the purpose listed.
Dozestic/Foed services refers to all sanitary cooveniences and shall

include any fond services for employees. If seasenal variations change
the percentage over a year's time, provide {on ao attached sheet} a

' percentage breakdown far the listed water usage purposes for each season,

defining the applicable seeson {e.g., by months].

******i****t********************************ittiit*ii**ii****t**l’ﬁ**t*!t‘lfttii'

SECTION D - WASTEWATER CHARACTERISTICS

Indicate the average daily quantity of wastewater discharged to the
municipal sanitary sewer system, in gallons per day as well as the fate
of =11 other water discharged or lost from your plant.

List and describe the spill preveation control and counter-measure plan
in effect for the facility,

Provide data for the listed parameters as determined by the analysis of
samples collected by you or your representative from your facility's
discharge to the municipal sanitary 3ewer system, Data generated by the
City of Memphis's sampling of your facility is not to be supplied.
Provide the most current, comprehensive data. If ne data is available,
enter “NA™ in the appropriate blank. No survay need be immediately
conducted just for the purpose 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 composite analyses,
flow-proportiocnal),  sampling location{s), ete. {(See Appendix C for
definitiens for "daily average maximum level", "instantaneous maxipum
level” and "mipimum pH limit"™, as well as the conversion formula for mg/l
to #/day. )

Give the name of person or labsratory respensible for the discharge
sampling and analysis.
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CITY OF MEMPRIS
Division of Publie Warks

SECTION D — WASTEWATER CHARACTERISTICS (contipued)

D.5

D.6

D.7

If your facility operates wastevater pretreatment processes, so indicate
and complete items a, b and e. Sueh processes may be &3 simple as the
separation of o0ils and greases in traps or far more complex.

8. The wunit processes used for wastewater pretreatment should the
deseribed hera aleng with the wastewater quality parameter which is
affected by the process, Also indicate the degree of treatment which
occurs uader nrormal operating conditions, or the efficiescy of the
process.

b. Any production characteristics and their associated problems which may
affect the pretreatment processes should be briefly deseribed here.
Examples are changes in water flow dus to normal eperating schedule
changes, eand changes in wastewater constituents dues to changes in
chemical productian.

€. Describe the methods wused to assure the optioum operation of
pretreatmenl processes. An example is automatic pH control by acid or
caustic dosing,

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

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

b bl R A AL L LR R 2L YT T T Y !*I‘l***t*t*i*tit;*******t*i*i*********iiiit*

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

E.l

E.2

E.3

Give the area of the plant site in acres.

Frovide a flow plan or a list of sewer outlatyg, size, flow of your
facility.

Frovide a site plan of your facility indicating major Structures and
existing or proposed wastewater monitering locations, drains, catch
basins and other sewer access points, Also, indicate areas used for
storaga and processing of materials considered to be hazardous. If
suitable, the space provided may be used for the plan, 6r a recantly
prepared site plan may ba attached.
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i CITY OF MEMPHIS
Division of Public Works

SECTEON E — SEVWER FLOW PLAN, SITE PLAN AND PRDCESS SCHEMATIC {continued)

E.4 Provide a diagram of the flow of materials and water/vastewater for your
entire aperations, showing all major activities and unit processes
generating wastawater. Indicate daily water flow rates for aormal
operation conditions. If suitable, the space provided may be used for the
diagram, or a recently prepared diagram may be attached.

EXAMPLE:

t P2 RO GHRIOD TR ORI EDIT DD
¢ /)
i CAUSTIC WATER SUPPLY #
# 10,000 gal/day #
# z
¢ BEETS CAUSTIC REEL ABRASIVE | FURTHER (DRY) ¢
2 BATH PEELER PEELER PROCESSING ¢
¢ . 1
4 PER1ODIC 4000 5000 ?
¢ BATCH gal/day gal/day #
¢ RELEASE ¢
2 S00 gal g
¢ every 2 | SCREENLNG }—-——SOLID WASTE ¢
g weeks it
¢ 10,000 gal/day g
& TO'MsD g
# SEWER TG MSD fl
g SEWER ¢
& ¢
[ BEET PROCESSING OPERATION ¢
¢ P
A EEEREEEENEEENE NN ENEEEEEEENEE NN NN NN

E.5 #Provide a diagram and description of all areas with quantified acreage
in square foot where storm water (run-off) are discharged inte the
sanitary sewer from the Industrial User facility.

LR AR LR b L E L LA h el ldd ddl L g LR B e o g R PR IR UE P U R

SECTION F - SELF-MONITORING SCHEDULE

Self monitoring and analysis are required to demonstrate continuous
cempliance by categorical dindustries andfor other non-categorical
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1( CITY OF MEMPHIS
) Division of Public Works

SECTION F - SELF-MONITORING SCHEDULE (continued)

: industries with high pollutant limits as determioed by the City of
Hemphis.  The results of sampling and analysis of the Discharge shall
ioclude the flow and the nature amd concentraticn, or the production acd
pass vwhere required by the controlling authority of pallutants centained
therein which are limited by the applicable Pretreatment Standards. The
terms and conditions will be set forth by the City of Memphis during the
completion af this Discharges Agreement.

P . E T RSt e AT e s a T TR S LR R LA L A bttt bbbl elh s

SECTION G - COMPLIANCE SCHEDULE

A compliance schedule is required by Industrial User for meeting
categorical pretreatment  standards and/or the City of Meophis
pretreatment requirements. The schedule shall contain increments of the
progress in the form of dates for the commencement and completion of
major events leading to the construction and operation of additienal
pretreatment required for the Iodustrial User to meet the applicable
local aodfor categorical Pretreatment Standards. Ko increment shall
exceed 9 wmonths. Ma later than 14 days following each date in the
schedule and the final date for compliance, the Industrial User shall
submit a progress report to ineclude &t a minimum, whether or not it
complied with the increment of progress to be met on such date and, if
not, the date oo which it expects to comply with this increment of
pragress, the reason for delay, and the steps being taken by the
Industrial User to return the construction te the schedule established.
In no event shall be more than 9 months eglapse bhetween sguch progress
reports to the City of Memphis.

**i***tt***tt't'itl"rltiittiittt*************i************i***i**************

SECTIDN H - HAZARDOUS MATERIALS

List &all harardous, toxic, noxious or malodorpus materials used or
produced at your facility. Where applicable, provide both the generic and
trade name of the material. Indicate the average daily wusage rate {or
production rate, where produced on site) of the material, as well as the
typical quantity stored on site. Be certain to provide units of
measurement for both of these items. As concisely as possible, provide
the lecation{s) of both material usage and storage. 1If & pre-prepared
listing is submitted, all required information shall still be reported.
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CITY OF MFMFEIS

Division of Public Works

INDOSTRIAL WASTEWATER DISCHARGE PERMIT APPLICATION

Anl

A.2

A3

A4

A.9

- SECTIOA A - GEMERAL INFORMATION

Corporate Namae

190

Gorporate Headquarters Address

Street/P.0. Box

City State Zip Code
Company Hame
Mailing Address
Street/P.0. Box
City State Zip Code
Facility Name
Facility Address
Street Zip Code
Standard Industrial Classification{s) a. b.
c. d. - e. f.
Contact Offieial
Rome
Title Telephore
Signing Qfficial
Hama
Title Street/P.0. Box
City State Zip Code

A.10 I certify that the information ceaotained in this appliecat
of saventeen pages {and any appendices) is familiar te me and
zy knovledge zod belief, such infermation i3 true, complete and correct.

ion cooaisting
to the bkest of

Signature

Date
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CITY OF MEMPHIS
Diviaion of Public Works

.

SECTION B — FACTLITY OPERATIORAL CHARACTERISTICS

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

R.2 HRawv Materials

Type Quantity
Osed
{1 Pre—preparad'list gttached. [ ] Above 1isting continued on

artached sheet{s)

B.3 Catalysts, Intermediates

Iype ) Quantity
Osad
[ ] Pro=prepared list attached. [ ] Abave listing cantinued on

attacked sheet{s)
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. ( - CITY OF MEMPHIS
Division of Puhlic Weorks

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS (continued)

B.4 Principal Products

Type (uaotity
Produced
[ 1 Pre-prepared list attached. [ 1 Above listing continued on

attached shect(s)

B.5 By-products and Waste Products

Type . Quantity
Froduced
!
[ 1 Pre-prepared list attached. [ 1 Above listing contipued on

artacked sheet(s)
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C1TY OF MEMPEIS
Division of Public Works

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS (continued}

B.6 Components of Non-contact Cooling Water

Type Quantity
Added
[ ] Pra=prepared list attached. [ }] Above lizting continued on

attached shaet(s)

B.7 Ueekly days of operation are .

B.85 Indicate the hours of operation of your facility and the number of
enployees per shift.

Humbar of Emplovees

Shift Start/Stop Times Haekday Saturday Sunday
Day ) -
Eveniog -
Hight -

B.9 Other operations scheduled characteristics/scheduled shutdowvu:

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

Seaspnal maximum wastewater discharged to the municipal sever system
gal/day, during the months of .

Seasopnal minimum wastewater discharged to the municipal sewer system
gal/day, during the moonths of '
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CITY OF MEMFHIS
Division of Public Works

B.l1 Briefly describe the operational variables and frequescy of cccurrence
that may result in an unusual dischesrge from your facility.

[ 1 Additionasl sheets attached.

B.12 List the person {or pesition held) on the plant site wvho may be contacted
for emergency situations during plant operating hoursa.

Hame ' Pasitian

Phone Number

B.13 List the persoun{s) who shall be contacted at any time duricg an emergency
situation.

Hame FPhone Bumber
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CITY OF MEMPHIS
( Division of Public Warks

SECTION € - WATER USAGE CHARACTFRISTICS

C.] Estimated annusl water usage by zource: -

Source Miilion Bal]lons

Public water supply

Privata well

Surface stream

C.2 MLGAW Billing Address (if different from A.6)

Streat/P.0. Box City State Zip Code

C.3 MLGEW Account Fumber (or numbers)

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

Purpose Gallons per Day

Process {indusatrial}

Ron—cepntact cooling

Boiler Feed

Incorporated in product

Domestic/Sanitary

Other

i1

Areakdowvo of seasonal percentages on attached sheet.



CITY OF MEMFHIS
Division of Public Works

SECTION D - WASTEWATER CHARACTERISTICS
D.1 List of Daily Average of volume of discharge or water leoss to:

Method of Discharge or Loas Gallons per Day

Cicy Wastewater sawer

Storm gewer

Waste Hauler

Evaparative loss

Incorporated in product

[ 1 Breakdown of seasonal percentages on attached sheet. '

D.2 List and describe the apill prevention comtrol and counter-measurs plan
that ia in aeffect for the facility.

{ 1 Additicmal sheets acttached.
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. CLTY OF MEMPHIS
] Division of Public Works

SECTIOR D ~ WASTEWATER CHARACTERISTICS {continued)

D.3 The analysis of wastewater discharged to the sunicipal sanitary sewer
system i= given below: (% Sse Appendixz C)

*DAILY AVERAGE *INSTANTANEQOUS
MAXTMITM LEVEL MAXTMIM LEVEL
PARAMFTER me/1 #/day mg /1l #/day

Biochemical Oxygen Demand {(BODs)

Total Suspended Solids

Total Selids

0il and Grease (Hydrocarbans)

0il and Grease {Total)

Ammonia Nitregen { NH3-R)

Total Ejeldah]l Ritrogen {TEN}

Alkalinity
(Pounds of 100X sulfurie acid per day.(Ses Appendix B)

Acidity
{Pounds of 100X sodium hydroxide per day.(See Appendix B)

Range
Minimum Mpximam

Temperature {Degrees Fahreoheit)

pH (Standard Units) {(See Appendix C)

[ ] Analysis sheet attached.

Sample/Survey deseription:

QTHEE POLLUTANTS: These are Priority Pollutants and other substances
that may he present in the wastewater discharge. See Appendix A and C.
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CITY OF MEMPHIS
o Division of Public Works

SECTION D - WASTEWATER CHARACTERISTICS (continued)

D.4 Giva the name of person or laboratory respounsible for the discharge
sampling and apnalysia

D.5 1s your facility's vastewater treated prior to discharge to the mmicipal
sever aystem? If yes, complete the following:

a. Briefly describe the mmit processes used and the wastewater quality
before and after treatment.

. [ ] Addirional sheeta attached.

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

[ ] Addirionel sheets attached.
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CITY OF MEMPRIS
/ . Diviaion of Public Woerka

SECTION D - WASTEWATER CBARACTFRISTICS (continued)

I

¢. Briefly describe the quality testing or process contrel methodology
maintained to ensure acceptable pretreatment levels.

[ ] Addiripnal sheets attached.
[ ] Copy of typical operating dara maintained attached.

D.6 Any batch discharges? . If yea, describe type, volume, stremgth
and time of discharge.

D.7 List type and description of metering aod sampling facilities for sevage
discharge, if any.
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CITY OF MEMPHIS
Division of Public Worka

o e -

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

E.l Give the area of plant site ig acres: .

E.2 Sewer plan - Provide a flow plan or a list of sever outlets, size, flow
of your facility.
( 1 Sawar plan or map of facility attached.
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CITY OF MEMPAIS
Division of Public Works
SECTION £ - SEWER PLAN, SITE PLAN AND PROCESS SCHEMATICS (continued)
E.] Site Plan - Provide & plan of your facility indicating major structures
and the locations of bazardous materiels acd certain sewer appurtenances.

[ ] Site plan attached.
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CITY OF MEMPHIS 66 2072
Division of Public Warks

SECTION E - SITE PLAN AND PROCESS SCHEMATICS (continued)
E.4 Schematic Flow Diagram' - Provide a diagram of the flov of materials

o process for your facility,
: { ] Schematic flow of material or process diagram attachad,
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CITY OF MEMPHIS
Division of Public Works

SECTION E - SITE PLAN, SITE PLAN AMD PROCESS SCEEMATICS {corntinued)

E.5 Permitted Storm Area - Provide a diagram and descriptiom  of areas
wvith quantified acreage in square feet where storm water ({(rtum-off) is
discharged iato the sanitary sewer at your facility.

Total acreage: Bq. ft.
[ 1 Storm ares diagram attached.
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CITY OF MEMPHIS
Division of Public Works

A

“ SECTION F - SELF-HONITORING SCHEDULE

The self wmonitoring requirement will be determined by the Pretreatment
Program requirement and the City of Memphis and to be performed and/or “
reported by the Industrial Dser.
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CITY OF MEMPHIS
Division of Public Works

SECTION G - COMPLIANCE SCHEDULE

Provide the compliance schedule as required to meet categerical pretre:
standards and other requirements required by the City of M.
Pretreatzent program, )

[ ] pre~prepared compliance schedule attached.
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CITY OF MEMPHIS
Division of Public Works -

iy - —

SECTION E'— HAZARDOUS MATERIALS

List all hazardous, toxic, noxious or malodorous materisls used, produced or
formed as by-product or waste at your facility.

Daily Usage or Location(s) Location(s)
Generic Rame Trade Name Production TIonventary UsagefProduction of Sterage

[ } Pre-prepared Liscing attached.
{ ] Above Listing centinued on attached sheets(s)
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CITY OF MEMPHIS Page 1 of 3
Division of Public Works
TABLE 1

HMAXIMM EFFLUENT STANDARDS FOR DISCHARGE OF
WASTE INTO THE MUNICIPAL SEWERAGE SYSTEM.

Daily Averaget* Instantaneous
Maximum Mayimm
Constituent Concentration Concentracion
wg/1 mg/l

Bicchemical axygen demand (1) (1)
Serrleable selids (ml/1) (1) (1)

Total suspanded sclids (L} (1)
Nitrogen {total Ejeldahl) (1) (1)
Arsenic ' 1.0 2.0
Cadmium (2) (2)
Chromium (hexavalent} 1.0 2.0
Chromiom {cotal) 5.0 10.0
Capper 5.0 10.0
Cyanide {oxidizable} 2.0 4.0
Cranide (total) 4.0 8.0

Lead (2) (2)
Mercury (2) (2)
Hickel 5.0 10.0

Zine 5.0 16.0
Ammpniz NH4N 125 ppm 250 ppm

* Based on Z4-hour flow-proportionate composite sample {1) Consistent with
treatment plant capacity {(2) Cadmium, mercury, and lead discharges are
saverely restricted due to limitations placed oo the dispesal of sevage
sludge ceontaining cadmium, mercury, and/or lead. Actunl allowable discharge

concentrations for these constituents will be determined on a case by case
basis.

No person shall discharge vastewater containing any of the materials listad
bercin into the municipal sewver system or shall have any connection to the

municipal sewer system without obtaining writtea permission from the
Approving Authoricy.

Acrylopitrile 3,2-Dichlorobenzidena

Alpha BHC

aldrin l,1-Dichlorcethane

Aluminum l,2-Dichlorocethane

Barium l,1-Dichloroethliyene

Banzene Dichloreethyl ather(Bis(2Z-chlorcathyl))
Benzo (a) pyrene 1,2-Cis,dichlorcethylena
Banzotrichloride 1,2-Trans,dichlorsethylene

Beryllium 1,2-Dichloropropane

Bis{2-ethylhexl)phathalate 1,31-Dichleoropropane
{DEHP)
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Division of Public Works

Bromobenzene
Fromodichloromethane
Eromafarm

Carbon tetrachloride
Chlarcdane
Chlarobeanzene
Chlorodihromomethane
Chlarcethane

Chlarcform
i=Chlorophenesl
O-Chlerotoluene
P-Chleorotoluene

Cumene

DDT/DDE/DDD
1,2-Dibreme-1-Chlorapane
Dibutylphathalate :
l,4-Dichlocohbenzene(p)
Hexachlorcbutadiens

Isoprepylbeozene

Lindane

Methyl chleoride
{Chloromethane)

Mg lybdenun

PCE-1260

Phenals
Pyranoe

TABLE 1

2,2-Diehlorcpropane
1,1-Dichloropropace
= 1,3-Dichloropropene
M-Dichlerobenzene
0-bichlorobenzense
Para-Dichlorobenzene
Dieldrin
Diisobutyilenes
Dimethlnitrosamine
2,4-Dinitrophencl
2,4-Dinicroluene
Ethyl benzene
Heptachlor
Hexachlorobenzene

Tin

Titaniumg

Toluece

Toxaphene (chlorinated campheue)
1,1,2-Trichloroetharoe

Trichlercethylene
1,2,3=Trichleropropane

VYinyl chlorida

0,X,F=-Xylenes
1,1,1,2-Tecrachloroethane -

Octachloradibenzo-P-Dipxino

Octachlorodibenzofuran
Total
Tatal
Total
Tozal
Total
Total
Total
Tatal

Eeprachlorodibenzo-P-Dioxins
Reptachlorodibenzofurans
Hexachlorodibenzo=-P-Dioxins
Hexachlorodibenzofurans
Pentachlorodibenzo-P-Dioxinsg
Feotachlorodibenzofurana
Tetrachlerodibenzo-P-Picxins
Tetrachleorodibenzofurans

1,2,3,4,6,7,8-Heptechlorodibenzo-F-Dioxins

R O RN T LR R A

1
3
1
1
1l
1
1
L

7,8-Heptachlorgdibenzofuran
2-Hexachlerodibenzo-P=Diaoxino
B-Hexachlorodibentofuran
B,9-Heptachlorodibenzofuran
,B-Hexachlorodibenzo-P-Dicxin
,B-Hexachlorodibenzofuran
-Pentachlorodibenzo-P-Dioxin
-Pentachlorodibencofuran
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TABLE 1

,9-Haxachlorodibanzo-P-Diaxin
,%-HBexpchlorodibenzofuran
,B-Hexachlorodibenzofuran.
-Pentachlerodibenzofuran
etrachlorodibanze-P-Dioxin
etrachlorodibenzofuran

e B BB W= v

219

Page 3 of 3

Approving Authority reserves the right to modify this list of materials
prohibited from entering the POTW as may become oecessary.
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Paramerer

pH
Temperature
Arsenic
Cadmium

Cyanide (Total}
lead

Mercury
Nickel

Zinc

Copper
S5ilver
Fhenols

0il & Crease
Teluene
Pkenol

Banzene

Ethyl Benzene
Chlaroform
Trichloethylene

Hapthalene

BOD (Biochemical oxygen demand)
55 (Settleable solids)

155 (TFotal suspanded solids}
Nitrogen (Total Kjeldahl)

Chromivm (Hexavalent)
Chromium (Total)
Cyanide (Oxidizable)

Methylene Chlorida

l1,1,1 Trichloroethana
Carbon Tetrachloride
Tatrachloroethylene

1,2 Transdichlaraethylene
Bis(2 Ethyl Hexyl Phthalate}
Butyl Benzl Phthalate

Bi-n=butyl Phthalata
Diethyl Phthalate

CITY OF MEMPHIS
Division ¢f Public Works

TABLE 2

GUIDANCE CONCENTRATIONS 1N MUNICIPAL
TREATMENT INFLUENT

South Plant Average
Influenc
Concentrations

(1}
{12
(1}
(1)
6-9
(23

¢.005 ppm

Q.375 ppm
0.605
0.25

0.0042
3.273

1.0
0.5
0.0294
4.5
1440
0.429
1.273
0.25
0.043

0.5

0.04
075
224
.139
.150
.030
L3312
.105
.333

0.0625
0.222

Fpu
PP
Fpm
3
FPm
epm
rpz
Fpm -
3
ppm
pFpm
prm
ppa
ppa
PP
ppm
ppm
ppa
ppa
ppm
ppo
ppo
ppo
ppe
pro

OO oOoOD oD

_am - T PRI T \
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SEWAGE

North Plant Average
Influent
Concentrations

(1)
(1)
(1)
(1)
6-9
(2)

0.005 ppm

Q.375 ppm
G.605
G.25

Q.0042
¢.271

1.0
2.5
0.0294
4.5
100
2.0
0.900
0.25
0.043
0.25
0.04
0.075
0.368
C.139
0.150
0.030
Q.312
0.105%
0.323

0.0625

0.222

ppm
ppm
ppm
ppm
ppo
ppm
ppo
ppa
ppm
ppm
o
PP
ppm
ppx
ppm
ppu
PPT
ppm
ppz
ppam
ppm
PPD
ppm
ppo
ppm
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Division of Public Worka

TABLE 2 {continued)

MASS LIMITATIONS ~ Mo individual ahall discharge a mags loading of the
cocpounda detailed in Table 2 more than L5% of the average allowable

influent loading on an average maximum level. When comparing these mass
liwitaticns and the concentration based on limitetiom in Table 1, whichever
linitation that is more restrictive will apply, vnless a variance is obtained
as described io paragraph {c¢) of this section.

(1) Consistant with trestment plant capacity as determived by the Division
of Public Works, (2) Temperature always to be less than 104 degree Fahrenheit
{40 degrees Cencigrade}.
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- S www METALS AND NONMETALLIC ELEMENTS #++

CITY OF MEMPHIS
Division of Puhlic Works

APPENDIX A

114
113
L 117
L18

118

120

122

123

124

FRIORITY
' FOLLUTANT ANALYTE
KUUMEER

ALIMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIIM
BISMUTH
BOROH
CADMIUM
CALCIUM
CoRIUM
CHROMIUM (TOTAL)
CHROMIUM (HEXVALENT)
COBALT

COPPER

DYSPROSIOM

ERBITM

EURQPITM
GADOLIRITH

GALLIUM

GERMANIUIM

GOLD

HAFNITH

HOLMIUM

INDIUM

10DINE

IRIDIUM

1RON

LANTHANTM

LEAD

LITHIUH

LUTETIUM

MAGHESIUH
MANGANESE

MERCURY

MOLYBDENIM
KEODYMIUM
NICKEL
NIOBIUM
OSMIUM
PALLADIIM
PHOSPHORUS

DAILY AVERAGE
MAXIMUM LEVEL

Page 1 of 12

INSTANTANEOUS

HAXIMUM LEVEL
oefl #lday
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! - CITY OF MEMPHIS Page 2 of 12
: Division of Public Works

APPENDIX A

*+* METALS AND HONMETALLEIC ELEMENTS #w#*

PRIGRITY DAILY AVERAGE INSTANTANEQUS
POLLUTANT ANALYTE HMAXTMIM LEVEL MAXIMUM LEVEL
NUMBER mg/ 1 giday mg/l Flday

PLATINUM
POTASSIUM
PRASEODYMITM
RHENIUM
REODIUM
RUTHENIUM
SAMARIUM
SCANDIUM
129 SELENIUM
SILICON
126 SILVER
SCDIUM
, STRONTIUM
. SULEUR
' TANTALUM
TELLURITM
TERBILUM
127 THALLIUM
THORIUM
THULIUM
TLN )
TITANIUM
TUNGSTEN
URANTIUM
YANADIUM
YITEREITH
YITRIUM
128 ZINC
Z1RCONIUM

kAt AR F R P E RNk R T AR Rk kAR Ak bk ki kb kb ke dewr

*hx CLASSICAL *#*

121 {YAMIDE (TOTAL)
CYANIDE (OXIDIZABLE)

FLUORIDE

NITRATE - NITROGEN

NITRITE - N1TROGEN

RADIOACTIVE MATERIAL
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Division of Publie Works
APPENDIX A

*k% DIOXINS/FURANS *ww
PRIQRITY DAILY AVERAGE INSTARTANEDUS
POLLUTANT ANALYTE MAXIMUM LEVEL MAXTHUM LEVEL
NUHBER mgfl &/day ag/l dlday

OCTACHLORODTRENZO=P-DIOX1IN

OCTACHLORODIBENZOFURAN

TOTAL HEPTACHLORCDIBENZO-P=-DIOXIN

TOTAL HEPTACHLORODIBENZOFURANS

TOTAL HEXACHLORODIBENZO-P-DIGXINS

TOTAL KEXACHLORODIBENZOFUTRANS

10TAL PENTACHLORODIBENZOQ-P-DIOXINS

I0TAL PENTACHLORODIBENZOFURANS

TOTAL TETRACHLORODIBENZO-P~DIOXINS

TOTAL TETRACHLORODIBENZOFURANS

1,2,3,“,6,?,5‘
HEPTACHLORODIBENZO-P-DIOXIN

1I2I3l£.lél?-la-
HEZTACHLORCDIEENZOFURAN

l|2|3n&1?13-
HEXACHLORODIRENZO=F=DIOXIN

i1,2,3,64,7,8-
HEXACHLORODIBENZOFURAN

1,2,3,4,7,8,9-
HEPTACHLORODIBENZOFURAN

1,2,3,6,7,8~
HEXACHLORODIBENZO-P~DIOXIN

1,2,3,6,7,8-HEXACHLORODIBENZCOFURAN
1,2,3,7,8-
PENTACHLORODIBENZIO-P-DIOXIR

y 7, 8-FENTACHLORODIBENZOFURAN

8,9~
L} H
EXACHLORODIEENZO-P-DIOXIN

8,9-HEXACHLORODIBENZOFURAN

7

H

?I

6,7, 3-HEXACHLORODIBENZOFURAN
7 ,8-PENTACHLORODIBENZOFURAN
8

-TETRACHLORODIBENZ D=
P=DIOXIN (TCCD)

2,3,7,8-TETRACHLORODIBENZOFURAN
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CLTY OF MEMFHIS Paga 4 of 12
Divisign of Public Works

APPENDIX A

¥

! *#% FIBROUS ¥+
PRIORITY DAILY AVERAGE INSTANTANEOUS
POLLUTANT ANALYTE MAYIMUM LEVEL MAXIMIUM LEVEL
NITMBER oefl §/day me/l #/day

116 ASBESTOS

A o ke e ek e e e v o ok o e ok WO T Wl o i ol i el ol o ol e o i ok e e i o e e g S o o o ok ok o e gl o sk ol o e e e e e o

#%4 VOLATILE ORGANICS *¥r

PRIQRITY DAILY AVERAGE INSTANTANEQUS
POLLUTANT ANALYTE HMAXIMUM LEVEL HMAXIMUM LEVEL
NUMBER mg/l f/day ng/l flday

3 ACRYLOWLITIRILE
4 BENZENE
BROMODICHLOROMETHANE
456 BROMOMETHANE (METHYL BROMIDE)
CARBON DISULFIDE
50 CHLOROACETONITRILE
7 CHLOROBENZENE
31 CHLORODIBROMOMETHANE
16 CHLORODETHANE
- 23 CHLORCFORM {TRICHLORCMETHANE)
45 CHLOROMETHANE (METHYL CHLORIDE)
€I5-1,3-DICHLORCGPROPENE
CROTONALDEHYDE
48 DICHLORDBROMOMETHANE
DIBROMOMETHANE
DIETHYL ETHER
ETHYL CYANIDE
ETHYL METHACRYLATE
38 ETHYLBEMZENE
IODOMETHANE
IS0BUTYL ALCOHQL
M-XYLENE
METHYL METHACRYLATE
44 HETRYLENE CHLORIDE
(DICHLORUMETHANE)
O+P XYLENE
TETRACHLOROETHENRE
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APPENDIX A

ik YOLATILE ORGANICS ko=

PRIORITY DAILY AVERAGE
POLLUTANT ANALYTE HAXIMUM LEVEL
NUMEER oe/l d/day

&

85

47
87
449

88
13

29
0
11

14
15

1o

3z
i3

i9

216

Page 5 of 12

Continuead

INSTANTANEQUS
MANTMUM LEVEL
mg/l fidav

TETRACHLCROMETHANE
(CARBCN TETRACHLORIDE)

TOLGENE :

TRANS=1,2=-DICHLORGETHENE

TRANS-1, 3-DICKLOROPROPENE

TRANS=1,4=-DICHLORO-2-BUTENE

TRIBROMOMETHANE {BROHDFORM)

TRICHLOROETHENE {(TRICHLOROETHYLENE)

TRICHLORCELUOROMETHANE

VINYL ACZTATE

VINYL CHLORIDE {CHLOROETHYLENE)

1,1-DICHT QROETHANE

1,1-DICALCROETHENE

1,1-DICHALORQETHYLENE

1,2-TRANS-DICHLORODETHYLENE

1-TRICHLOROETHANE

» 2=TETRACHLOROETHANE

-TRICHLOROETHANE

T
1
1
1
-

L3ROMOETHANE

1
2
2,2-TETRACHLOROETHANE
D
D

=DICHLOROETRANE

-DICHLOROFROPAKE

, 3-TRICHLORDPROPANE

I
1
L
1
2
2
2
2
J

-BUTADIENE, 2-CHLORO

lr
l:
1,
1,
1,
1,
11
1-
l:
ll

3-DICHLOROPROPANE

1,3-DICHLOROPROPYLENE

l,4-DI0OXANE

2-AUTANONE

2-CHLOROETHYVIXYL ETHER {(MIXED)

2-HEXANONE

2-PROPANONE

2-PROPEN-1-0OL

2-PROPENAL (ACRDLEIN)

2-PROPENENTITRILE, 2-METHYL

J-CHLORDPROPENE

4-METHYL-2-PENTANONE




!
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CITY OF MEMPHIS
Division of Public Works

AFPENDIX A

*wx SEMIVOLATILE ORGANICS wws

PRIORITY

DAILY AVERAGE

POLLUTANT ANALYTE MAXIMUM LEVEL

NUMBER

1
77

74

73
74

79

75

17
43
i3
42
Go
67

75

68
69
63

g/l ¢/day

ACELNAPHTHENE

Page 6 of 12

Contipued |

INSTANTANEQUS
MAXIMUM LEVEL

o/l #fday

ACENAPHRTHYLENE

ACETOPHENONE

ALPHA-TERPINED],

ANILINE

ANILINE, 2,4,5-TRIMETHYL
ANTHRACENE

ARAMITE

BENZANTHRONE

BENZENETHIOL

BENZIDINE

BENZO{A)ANTHRACENE
(1,2 BEYZANTHRACENE)

BENZO(A)PYRENE (3,4-BENZOPYRENE)

BENZO(B)FLUORANTHENE

(3,4-BENZOFLUORANTHENE}

BENZQ(GHI )PERYLENE
(l1,12-BENZOPERYLENE)

BENZO( K} FLUORANTHANE
(11,12 -BENZOFLUORANTHENE )
BENZIQIC ACID

BENZONITRILE, 3,5-DIBROMO-4-HYDROXY-

BENZYL, ALCOHOL

BETA=NAPHTHYLAMINE

BIPHENYL

BIFHENYL, &-NITRO

BIS(CHLOROMETHYL)} ETHER

BI5(2-CHLOROETHOXY ) METHANE

BIS(2-CHLOROETHYL) ETHER

BIS(2~CHLCROISOPROPYL) ETHER

BIS{2-ETHYLHEXYL) PHTHALATE

BUTYL BENZYL PHTHALATE

CAREAZOLE

CHRYSENE

CROTOXYPHUS

DI-N-BUTYL PHTHALATE

DI-N-CCTYL PHTHALATE

DI-N-PROPYLNITROSAMINE
(H-NITROSODI-N=-FROPYLAMINE)

DIBENZQ(A, H)} ANTHRACENE

DIBENZQFURAN

DIRENZOTRIOPYENE

DIETHYL PHTHALATE
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' - CITY OF MEMPHIS Page 7 of 12
t Divisicn ¢f Public Works
i

APPENDIX A

& SEMIVOLATILE ORGANICS wew Continuad

PRIQRITY DAILY AVERAGE INSTANTANEOUS
POLLUTANT ANALYTE = MAXIMIIM LEVEL MAXIMUM LEVEL
NUMBER mg/1 ¢/day mg/1 f/day

71 DIMETHYL PHTHALATE
DIMETHYL SULFONE
DIPHENYL ETHER
DIBHENYLAMINE
. DIPHENYLDISULFIDE
; ETHANE, PENTACHLORD
ETHYL HETHANESULFOMNATE
ETHYLENETHIOIUREA
39 FLUORANTHENE
80 FLUORENE
9 HEXACHLOROBENZENE
52 HEXACHLOROBUTADIENE
53 HEXACHLORCCYCLOFENTADIENE
12 HEXACHLORCETHANE
HEXACHLOROPROPENE
HEXAROIC ACID
! 83 IRNDENO(1,Z2,3-CD)PYRENE
. S4 ISOPHORONE
ISOSAFROLE
LONGIFOLENE
MALACHITE GREEY
HESTRANOL
METHAPYRILENE
METHYL METHANESULFOMATE
N-DECANE
N-DOCOSANE
N-DODECANE
K=ELCOSANE
N-HEXACOSANE
N-HEXADECANE
N-NITROSODI=-N-BUTYLAMINE
N-NITROSQDIETHYLAMINE
61 N-NITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
N-NITROSOMETHYLETHYLAMINE
62 N-NITROSOMETHYLPHENYLAMINE
H-NITROSOMORPHOLINE
N-NITROSOPLPERDINE
N-QCTACOSANE
N-OCTADECARE
N-TETRACOSANE
N-TETRADECANE
. N-TRIACONTANE
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CITY OF MEMPHIS Page B of 12
[ Division of Public Worka

1 APPENDIX A

i I3

i wak STMIVDLATILE QRGANICS *mw Continued
PRIORITY - DAILY AVERAGE INSTANTANECOS
POLLUTANT ANALYTE MAXIMOM LEVEL MAXIMUM LEVEL
NUMHER mg/1 ¢/day mg/1 #/day

N, N-DIMETHYLFORMAMIDE
55 VNAPHTHALENE
56 HNITROBENZENE
0-ANISTIDINE -
0-CRESQL
O0-TOLUIDINE
Q-TOLUIDINE, 5-CHLORO
22 PARACHLOROMETACRESOL
P-CHLOROANILINE
P-CRESOL
P-CYMENE
P-DIMETHYLAMINOQAZOBENZENE
P-NITROANILINE
PENTACHLOROBENZENE
64 PENTACHLCROPHENOL
PENTAMETHYLEENZENE
PERYLENE
PHENACETIN
81 PHENANTHRENE
65 PHENOL
PHENOTHIAZINE
BFRONAMIDE
44 PYRENE
PYRIDIKE
RESORCINOL
SAFROLE
SQUALERE
STYRENE
THIANADHTHENE
THIOACETAMIDE
TRIDXANTHE-9-0NE
TOLUENE, 2,4=-DIAMINO
TRIPHENYLENE
TRIPROPYLENEGLYCOL METHYL ETHER
1-BROMO-2-CHLOROBENZERE
1-BROMO-3-CHLORDBENZENE
1-CHLORO-3-NITROBENZERE
1-METHYLFLUORENE
1-METHYLPHENANTHRENE
1-NAPHTHYLAMINE
1=PHENYLNAPHTHALENE
1,2-D1BROMO-3~-CHILOROFROFANE
1,2-DICHLOROBENZENE
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E = CITY OF MEMPHIS Page 9 of 12

i Division of Public Works

5 - APPENDIX A
dd4 SEMIVOLATILE CORGAMICS #%* Continued
PRIORITY DAILY AVERAGE INSTANTANEODS
POLLUTANT ANALYTE MAXIMUM LEVEL MAXIMIOM LEVEL
NUMBER T 71 §/day me/l #/day

7 IPRENYLHYDRAZINE
TRICHLOROBENZIENE
~TRIMETHOXYBENZENE
TRICHLOROQBENZENE

-D
3-
3=
fy =
4, 5-TETRACHLORDAENZENE
5,
3,
-0
-D

6-DIBENZANTHRACENE
4-DIE20XYBUTANE
ICHLORO-2-PROPANOL
ICHLOROBENZENE
§-TRITHIANE
DICHLOROBENZENE
4-DINITROBENZENE
l,4-NAPHTHOQUINONE
1,5-NAPHTHALENEDIAMINE
2-(METHYLTHIQ)BENZOTHIAZOLE
20" 2-CHLOROMAPHTHALENE
24 2-CHLORGPHENOL
2-I0SPROPYLNAPATRALENE
2-METHYLBENZOTHIOAZOLE
2-METHYLNAPHTHALENE
2-NITROANILINE
57 2=NITROPHENDL
2=-PHENYLNAPHTHALENE
2-PICOLINE
2 ,3-BENZOFLUORENE
2,3-DICHLORQANILINE
2,3-DICHLORONITROBENZENE
3,4,6-TETRACHLOROPHENOL
3,6-TRICHLOROPHENOL
4-DICHLOROPHENOL
4-DIMETRYLPHENOL
4-DINITROPHENOL
4-DINITROTOLUENE
&G
4
é
6-
6-

26

1
1
1
1
1
a2 1
1
1
1
1
1

| IS

27

5-TRICHLOROPHENOL
6-TRICHLORDFHENDL
DI-TERT-BUTYL-P-BENZOQQUINONE
DICHLORO-4-NITROANILIKE
DICHLOROPHENOL
6-DINITROTOLUENE
METYLCHOLANTHRENE
NITROANILINE
3'-DICHLORDEBENZIDINE

]
¥
]
¥
L}
¥
L}
¥
¥
1
¥
1)

2
2
2
2
2
2
2
2
2
2
2
2
3
3-
i,
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RULES OF "TENNESSEE DEPARTMENT OF HEALTH AND
ENVIRONMENT BUREAU OF ENVIRONMENT DIVISION OF
AIR POLLUTION CONTROL"

CHAPTER 1200-3-9 CONSTRUCTION AND OPERATING PERMITS
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*ani fmpact &p air Giraiity ax
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¢ fe)]  Barmizularte maztta:r air vonLamlnant gousca@s thak losate. in wr have a
SLGNLELCANT , tmpacs oR air qualisy in the Xiagepere adeislonal
tontiol 4Z¢A aa definsd Lo Chaprer :200-3-¢, !

1. Any d4lr contaminant enuzrce-whloh emits, or has Lha parencial kg
amlt & tonz per yeAar or wmore ar parciculatno mat-er yhall
uriiize hest available gontrasl technology 28 specitind by the
T=ehnical S&figtecy AC CLhr Eime of REhe compleased parmic

appLication.

1. "¥ignilloant impact on afy cualiby~ 15 dafinmd 3¢ apccifisd |p
Subiyald@sasn fa) af qule 1300-1=9-.0112). .

1. *Ponantiil co emiv® ie defined 4= sceclfied Ln P&t 5 af Rule
1200-3-9=.0Lt4) (L.

%) Copatruscion pezsiza itsanan ynda" This ruls a-s bases o ChEa carzeal af
saz sontaminants enly ase de g0t in 2ay way arfeer tha Applizaat’a
Q:liqatloﬂ £ Shnayn nRCASEADY pECMLiTZ f];'o{' ather govesnmenTal agorsiac,

e

(74 Tne applicanm ter a comstrucunlzp peFmic (ur 13 ‘equivatert by Deard
crdes) shall pay thw.cosz of pgubliration o7 any noticea scguived Ly stane
or iedezil liw OF Iegulicions 2 effectuatu zhe vigncx applied fo-=.

AuBicoity: T.C.A. Secslor 6J-29-12% anc 4-5=207. Adminimcsative Uistory.
Qriginal Rula Cerrifles Jume 4, 1974,  Amanded effactlve Fenrmiary 4, [977.
anmendod Appil 12, 1978, Agunded June 15, ie74. Amcnded HMasck 21, L4979
‘Amasdec Juna il. L97¢. Amcndod Yevember 15, L9%e. Imargcuncy gulo eflacelve
Juaz 3, 1781 cluzuugh Sccare-s I, LeHL. Rovicad effectiva July 311, 19481,
Amordee effective Oetaser 3, 'LO8&1. Apanded wifeczive Januacy 213, L9832,

Amended 20feciive HATCh 1. 1983, Amanded offactive Auqust 22, 1543, amasded

Qidseti-rs Novembez 4, 19848, Mpended atffac:ive Juns 1, 1990, Amended
gfifmcerwmr July 1, 14S0.

t2C0-3-9-.02 QPEPATING PEAMITS

{1} Any gerson plamning bto operzte &4 ai- contamlpant Bcucce cohmtsucted or
aodifiwd Lo ACOSrdance Wwicn m copstouecianp permit LEsupd by the Tachnircal
Beczctasy In Pule 1200-3-9-.01 of =hie ezapies 'chall apply oz snd
receiva an coeracing permit {rom khe Techrnical 3wSrecacy af=ar incbial
startun of e anid alr ronsamisan: sousce: Hinmoy (20); QAvs ahell =og
allawsc Ior this, arevidad earagraph (2) gf thic rule :s complied with,
This tlmy pericc LA awzandad fesm alZnzty {907 23 one hundsed bwenzy {133)
days 1f s=tack 3sampllng Nhas bLwan raquized a5 a candlcion an cghe
LonsnIictlon permik, which L1 fazther extendyd o0 sixty (60} cdavs aftmp
the otack Sampling reporz le remmuizgd an the Qoagsrucsion Lif a Guctaln
Lo 1Rk speciiied, provided che acack dempling raparr 24 piled with =sae
Olvimianm within Sixty {60)] daye a¢ Lnitinl ctartup oz the tlie apeclriac

=N Thae condiduckion permir gnf Chal peragrefh (3) nr this rulae ic
ceomplicd with. .

F.3s5
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(21 Ho person ahall opecete an &lr ¢ontawinanc sourcs §n TENNGEERd Wwithoyr
tirse actaining an opscatisng permit foom Ehe Tachaical ﬁe:retarr eXUUPt
a% wpwolillcally wxempose I Muls 1200-1-9<.02.  Naw gourcec aperacing
with 1 valld cangtruciien permit may opdzats with the congloucsion PRTTLE

. for rne rimgs carlan speclitied in fMrigragh (1] above. '

(3} ApplLisarian foc AR Apdcaning parmit rhall be made en forma avellahle firoun
che Technical Secoerecy and aigred Ly the ARPLLcANE. Such apalicaeisg
£3r a0 oPerizing permiz ehall Be fiied wizh ehe Tecanical FecooLary:

(ay Mot lesm =mnan sixzy {(80) davs prizr =g tha axplcatiun of an n:c'_ntl.nq'
opdrazing permiec. . y

(=) 1. Not mese than thisty (30) days after imizial atarTey af an air
ELATARLAAAL SOUTCR CONATCUCTAR A0 modifisc-[n avcoZcAncs wimsm g
constriction Foomii Lzaved by the Teunnical SECEBTATY.

2. 1Z steci aamzling doka has besn required 44 a condleinn =1 che
SRATIUCTLON permit, TNlz time porisd Lz sxsanded t3 o the Elye
ipeclrfled an LA TONITIUCSCLAR parmit far summi=val =f the oo ek
t2anling regarsis) - fn no cpae shaill cthis period exceed 180
OAYE AITEE gRArTiD. :

(4} The aperating permL &nall A8lY 22 Lafued on evidanco cacicfastory o tha.
Techaidan fesrdrcairy Shat she cpecation 3£ sald &l: cintmciianc sQureg Le

. in compliancd with any gwins=arsz or malps and requizriong pyroanilidted by
P the Suvard ard Thas she operaticn OF 3ald 4i- Fontaminanc sous=os will ame
interiara witk the actalamens or maickcocrce eof Ay ALz guallicy spandzord.

Suyil evidence may innlude A roqulrement chac Dag ipplicant gonmaves wuch

Te3k3 83 ere necessasy le Bhe cplalon of Lie Techgluasl Secoetary co

dReermine tha kind andfor amoune &f air contaminantg emizeed fram the

szurce, Btaadard ape-aling puraits shall ne walia far g perlad af one

(L] y®az or Jor cueh timc a5 deemesd apprap-lete by the Teckaical

FeCrezary. A peszii lsgued £ar Less raian ons y2as snal! he sexignaceq as

t i temposasy Dermisc. - '

{%} Any ‘oefaen in FOseesIlcy &f an Qpeczatlng permic shall maincain sald
Ofparating ne=mit zeadoily aviailzele for lagpectizn by =he Tachnieal
facretery ag his designaued LEHIMNANCACLUR on nmne ARSPARIAG Pramieos. A
parcon cagulTec sy fthess coguliatlons ko have &nc ar meze ¢pecating

- germits whall %Xe=p ar ld4agc ona ARRCACiAg parmift pramissently  and

€znipicyoucly dizplayed or the enerating precisss.

i {6) Opesition of =2ee¢h als contaminant souccy shul! be in eccdrdency wlth the

Provirinng and gTipulazions cak forek in the seacaTing pagsaie, 4ll

provisions cf These ra2yularions, «ng all provielans of cCha TANNAREAA ale

fmatiicy Acz.

t7] TRA funwr or sreritor of apy Lir concaminaaT eaucse Ea which any of ktha
Iollowing changes acw Medue, Dur “nnid reac be a mocificarian requiring a

1]
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FOASEIUCLion pormib, muac feLify the Technical Sacrocacy khlrty (309 Cayg

befarw the enance ic commarced.  Theaa chanyes arg: T
) (2} ehange in air pallution esnresl squipmenr, )
l2] cmange 12 ook height or diameger,
(=) chasga Ln awit velocityw {ef mare chan twaney five {233) percenc) op
walt Tompearaturs 62 mazgz than Ciltewn (15%) percance {absaluce )
TemipEzabuls Laviw). .
{8) - Any sthch aamplling rTapar: roguirzed am a constiveilon peimit ‘LaTpart af
the operacing pesmit epplicatinm. any stack fampling sepocyt reqQiired on
ar. gpericing parmiz ig PaZs of ehe applicutinn scs fanewzl of Chaeg
SRzraticg peErmib.
{1 The dqumL er c:a:aﬁ::_,nt iny ilr eontamisant ¥ouzue subjecc eo am order
| @r wariance icsued ag 4F LW allow rme seurca By izs serms g oparata
while wremA2ing an amipeion standarcd, shell pay =Re mogr of oublizacian
¢! anv as=cices c‘.:'.:;.‘.'..'lii:tq,. Bvr not liaited ta, a €3y Al c©ha ardor)
TEQU-_rAr By 3Tate or fodoral law v fegulztinne co otrsctuate the cighy
8L cantirucd SFeration. _ . . TR
+ 1i0) These sougces rOfsasning a vilid sparmie =9 the detw Chapner 1u09-1-1% .
becomat affestive ang Subiess e A specizied #tmoliciace schedule in _
Clagour 130G-3-339 ST Comply with a2 phe cEQuiremenns rontiined in the

FemLY 42 the racuizemenss of Fule LIQQ-3-9 .02 gf ehis Shapcer. altly
Permits endll expize or the dore the wmitstnn scancizg epecliied 1ip
H Chagter Z20C=1-19 bacdmes estacsiyve. 28 & agurce POBBGYELNng a vwalid
F Operating permik end aubjeut co 2 spaciiien compliarce zchadyle conbained
ir Chapear 1260-3-19 failse vo SOTplY . wiill the =pacifiasd cchedule, auch
‘PEEmit will be revaked UpEn emcificaticn thac Ehe acyrce hax not fampnlied
i Wimd the echedule’ sad SPPSFtUnLlly fur hear:ag ey =ne Tachnical Sgecetary.

' Arthazity:  T.€.A. Socnion GO-25-1a% AM G §a 3} Atminigmcative Hisrory.
Original Rulw cercifrod fura . 1974 amended gflevrive fepc:acy 9, L1977,
Ameroed aflacsive Harca 71, 187, Amarcac afieciive June I, 1950.

120C0-3-9 -.03 _GZHERAL POCVIxTANS

{1} I-respective of =g provitlons af thng PIZCeding gdarayrafNc ar Ehis
Chapters, mhe CEWARl oo gpEraluc of ARY LLT ComEamisanc touzce shal! be
TIspensilile I0v camblying wish gmigmies Euldtiond as canraipnad in
Gthey Chapoucs QF these taguiasicne ac the sarlicse praccicaplie timm and
for this purposs 3ho Egard 1hall have 4u BARRGCILY and ronpodcibdilits oo
Teguire camcliance wity ghesp Tagulacloss a4t a4 easltie- CALR :than
ingiracet whara tush garlier Sompliance ma%y -easenaniy be accompl ioked.

(23 ®n parean chall yae a3¥ glen. arrilvicy, cavied, or Eosscivaicy which chae

Technlcal SECYATATY Qutecmines will, wicaoue Tesulzing Ln an agtual
Fecuction of air coubemtnanca. fencoal or ippear me wialmisy Ehe nffeczg

12-14~-92 | L:2BAM FOS
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SECTION 13

"RULES AND REGULATIONS - MEMPHIS COUNTY GROUNDWATER
QUALITY

CONTROL BOARD OF SHELBY COUNTY"



‘ 66 227

MOV 25 '92 11:58 MPHS. SHELBY COLNTY HERLTH DEPT. F.6-8

D¢ made ar permicted unless the source and uxe aof
the auxliliary supply. and the locarisn and
arranqemant of the intake are approved by the
Department in wriciny. .

Section 13 — INTECTION WRLLS

Mo injection wells of any typs Zhall »e allowwd 1l
Memphls and Shaliby County for the lniection of aurface
or qroundwaters. or chemically or thermally altered
watar, or any other Flulds into the undarqround
fernatlons. Wo well costructed shall be ysead Eor
recharga, lnjec:iion, or dicpoaal purpoass,

Section L4 —— VARTIANSRS
14,01 =- gxlgring wWalle

Walls 1n existenca or the effective date of this act
shall be required to conform toe tha provislans of
thesq Rules and Regulatlions, of any rulcs or
requistions adopted pursuvant Lhecetw. where such
provisions ralate to agsaggment of Eoes, cross
cotinection contrql, improperly maincalned wells,
abandaned wells angd Wwells constructed 1n such a way
thak creats sericus health hazards. and any orher
1tems dJeamed necessary by the Department.

; 14,02 -~ APPRALS — PROCHUURE

AIYY person who feels agqrigevad by an order of the
Department lssued puravant to these rules and
regulariong snall de encitled to a hearing before the
Board upon regquest.

M. The Board shall have and axarcise the powar,
duty, and responsibllity o hear and decide
all matters concerning & varlance to or an
exception taken [o any de¢lslan. ruling,
requirement, rule. cequlation or order of
the Board or the Deparzmane. 5Sucn appeal
shall be made within Eifteen {19} dars after
recelving noclce of surn decigion, ruling,
requirement, rule requlation. or order by
[iling o written notrice of appeal dlrectly
to the Board specifylng the grounds thereof
and the relisf raquested. Sucn an appeal
ghall act a5 a etay of the declaion. ruling.
requirement, rule, ryguiatien, of order in
questicn untlil toe Boerd hes taken flpal -
action on the appeal, =xcapr whan che
Daparczont hid detertiined that 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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b exerciced o make certain Hhat all afeas of a wall coms
in full contact with a solutlan conraining ensugh available
thlersina to coopletely dectroy all patheqenic
mlcroorganiams. An lnitial chlarine coneentration af Elfty
parts pmr milllon (50 ppm) with a rooldual chlorine
Fequirerent of twenty-five parts per milllon (39 PPa) aftar
twenty=four (24} heyrs 1s considered adaquaes for this
purposa. Domeztic laundoy bleaches cantaining soedium
hypochlocite althar in powder or kablet form nay be used.
The well shall be allowed Lo remain undisrurbed after the
Creapment for a perioa of tuwonty=Ffour {24) Mours and then
testad for residual chlarine. ai luast TWENLY~Iive paris
Per milllon {35 ppm) must remain. After succesaful
troatuent, all water remainloy ln cha wall anc guppLy
Syatem shall ea punped frae of reeildual chlorine and a
gsanple of fresh water from the well shall be collscted iy
and tesl=d by the Deparement for bactorivloglical purity,

5.08 -— Sampling of a wall

ll

act ]

After a well has besn aArilled. moditied, or repalred, a

negarive Dackerioleglenl smanple shall be ubratnsd prior to
Placing the well into serviecs.

R well shall not e wonnecrad lnto a pramize untll g satple

has peen collected which produces negative bactericlogleal
resnlts.

If a sanple collected from 4 rewly conStructad well 1=
positive for £. collfern bacteria, it shall be the well
driller's respansibllity to taka wharaver Step3 NACUREArY
o properly disintect the well. Two consecutive
bacteriological samples producing Bedative rasules must be
obtalnad prisr to placing the well into sarvics.

whonevar a well is repaired or modified. 4t shell be the
responsibility of the well driller to BOLLLY tho Dapartment
Upon Completlon of Work te cample the well [or
bacterloloqical purily. It shall oe the well ariller's

Tesponsibllity to properly disipfect Ehe well upon
eompletion.

HONITCR AND BECOVIRY YELLS CONSTRINT[UN STAUDARDS

§.91 Canaral

A.

B.

A construction permit ia requized for monirtor and recouvery
wells,

All wells shall Ls eonstructed in & ganoer thae will quard
Agalnse ¢ontamination of the groundwater agquifers
underlying Shalby County. o person shall congtruck,

15
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repalr. modliy, er abanden or couse o be ronstructed.
fepalred, modif1ed. or abandoned any well contrary to the
provisicnz of thesc Bules and Regulatlons.

.02 5itlng criteria

When & well siee i3 subject to f[looding ir gnall be cased
Lo a point ar lsast two féeetc above tna i00-year recurrence
flood level for the area. In the case of o flush maunc,
_ the well shall have a warerproof maal with a lockable
' leakpreof inner cap. If necessary. Lhe area 4hall be
’ fliled with materlal approved by the Department, preperly
graded, and milntained to prevent the accumulatlon or
recention af surfare uater.

£.03 Santiary Pentuction nf wellg

fi. All water wSed 1m rhe congtruction of a well :xhall be Erem
an approved pocable water supply. Water ebtasined from
lakes, pomds. stiwams, and ocher such surface watar cources

. 1 not approved and =hall not be paesd in the iall

L CONSLIUCTIoN process,

A a4 = ae o as

i B. It shall be the respemsibilicy of che well ar-ller to
prozect the opening zade during the drilling and te prewent
! any type ¢f contemipation Erum entaring,

C. Sheuld a well be abandoned [or any reasun, the well shall
be filled in a mannar preccribed by tection 9-of thase
rules aid rzqulations,

b. Whenever construction stops bafare Lhe well 1s grouted the
Gpen annular apatd shall be covered ana the cusing capped.
The caslng cap shall be either threeded cute the casing:
gacured by a friction type devics which locks anta the
cdzing; welded; or secured by auch other device or nuthust
A5 mAy dé Spproved by tho Dapartment, It shall de the
reaponsibllicy of the Owner to maintaln the Lrtegrity of
tha protective device plecee on the well cpaning by the

! well driiler. .

B. A well ahall be drilled to & size that will pernic che
curer caslng ta be sUrtounded by a water tignt saal a
' zinimm of two inches thick. ALl wells shall be grouted as
. RoOn as purxible but not later than 34 hours after the well
caplng faz been oot in place amd all 4rilling has been
coiplnced.

F. The greut material shall econslut of a mixtura -of neat
Forcland Cement or gquick gotting cement and water in a
ratio of aix (6] qelions of water per nlnery—four (%4)
pouma cack of cement. A maximum of aix (&) percent, by
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weignt, bentonita &AY be added. A mpeciai conaition for grouting
4 well mzy be made by the Department within the well constouction
pacmil. :

G- The pefhsd of grouting tha anmilar space ot a woll shall be
thrcughout the entire length of the casing in one conCindous
cpecation [rom the top of che acraea or bentonitn asal to
the ground surface. The grout mizture may be puped C[rum
Liwe suclface whons

(&) waker will not by gnoeumtarad, and
iz} tha depth is less than twenty {20) feet.

-

Braesuwre grocting io sequired if the aforementioned conditions
ara ool mek.  Pressure groucing will oe accomplisned using

3 frenmie pipe. Wnen the tremmie pipe is epcased in the yoouc
it must have the Rame protection as the casing. (rater %o
pazasyach $.903D)

K. The torchole shail mat hydrawlically connect sepzrat= equlfecs.

6. (4 Congtxtericn Materials And Qther Recuiremsnta

A, ALl maresiala, companents, parts, eto., used in the installablom
of £ menicoring Or retovery wall. such as tha casing, scxeen,
Fumping cquipment, prezauvre tank. wiring, pipe. and ochar
sueh (SaQONenNty. MUST comply With the scandards &5 esctablished
in Eae ROLES OF TIE TENNESSTE DEPARTMENT OF HEALTT AND ENVIRCHSTENT .

! DIVISICH CF GROUMDOWMATFR PROTRCTION, CHAVLER DO00-4-2, antifled,
RCLES AND REGULATIONS PERTAINING TCO GROUNDHATER LIVELOPMENT
AL THE LTCEMSTHS OF WRTTR WELL CANTRACTORS AND FUMY METTERY,
When doomed necessary, the Departnent may require astandacds
dnd apecificarinns g0 b pore scringent than these required
by the Skate of Tennesaee.

8. Tne well shall be backfilled £o & point, o minimm of Cwo
{2) [eet above the oz of Lhe Screen wvith filter sand, tollewed
by a minimm of btwo {2] fret bantocnite pellet seml above,
which ghall be ygreaced in accordanca with Section £.03.

C. All piping umteriaia shall ba tlush joint and chreadsd pipa.
Yo solvent wold cementa or cthor compounds shall ba allowed.
End points ahall hove threaded ands or ba rivated on. Slip
on ends are not alloved, Tap caps ashall be threadsd or have
aore type of locking feature.

D. BZentcnite pellets ahall have 4 maximm si2e of 1/4 insh ta
pravent bridging and shail emen be attivated with potable
weker.

17
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£.05 —~ Protection of tha Wall

A.

A lockable cover shall be providad ar che terminal of a1l
wall cagings, am! shall wa g0 dagigned as to prevenkt any
contaminakblon from antaring the well.

When a woll site is to be aubject ko flcoding it shall be
Cased tw 3 goinn (1) at least cun {2) foer above the l00—ycoc
recurrence flood level for the ares: or (2) 'In Lhe case

Of a Elissh mount. hava a vatacproof geal with 2 lockahla
iczkproal inner cap. When necessasy, Mg area shull be

[llled vich material approved oy the Dapartment, properly
araded, and maintained ba prevent the accumelaricar uf ewbwnitlaon
f Auclace vacer. i

Oncil che well 15 amandnned and closed in accoedance witgh
these requlatigns, thaot portion of the well abcwva the gooumd
Llevel stall be protécted agalnst tamparing or degtruckion,

.00 — Maiptenance of wWalls

Al

Wylls shiell be maincained ln an cperative cendition ab all
vimes in ccder for waksr sanplas to be collected fur analytica?
perpnses and fhall have a2t least one (1) kayeo lock ko prevent
TRrpering.

ALl vells ghall ba maincained in & cendibtion wherely they
are il a haapnd to health or eavironment mer a socurca of
contaminakbisn to the geoundvoabter aguifers.,

wWnen & vell is detarmined £o be abandoned a3 defined Ly
these rules and eegilaniona, Khe ewnar shall ba oroared
£0 sogl tha vell in cccoedance with the requirermsnts of
Section 9 af these zegulations.

Seczien ¥ — SCIL BORTHGS

?.Gl == DEFINITION OF SOTL BORINGS

any hole that is Qcilled, cored, dug. washed, driven, jetted,
redcilicd, bered., <o othorwise constructed, for the purpass
of cetermining gealiyglial formacinng, vater leavel, ar for
the purpose of tounding atructures,

18
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LIST OF VENDORS AND MANUFACTURERS CONTACTED
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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
517/725-6184

North East Environmental Products
17 Technology Drive

West Lebanon, NH 03784
603/298-7061

ULTROX ’
2435 South Anne Streel
Santa Ana, CA 92704-5308
714/5453-5557

66
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Dear Cuscomer:

Thank you for your interest in stripping tower systems designed by Met-Pro
Corporatlon Duall Divislion. I have enclosed the product lnformation which yeu
requested,

Our scripping tower systems are designed to remove che odorous substances
and VOC's from the influent water stream, Duzall manufactures the fans, duct,
and towers for such systems fram PVC and polyprapylene for corroesion-
resisrtant service,

Met-Pro Corporatien Duall Division has tha experienced, mulcl-diseiplined
professional scaff co aid in the design, Installation, and monitoring of your
air pollucion control equipmenc. Our field techmical service offers inspaccioen
and upgrading of exiscing equipment and addition of electrochlorinacion systems
for on-sice hypochlorite generation.

Servicing the Industry since 1966 wich more chan B,700 insctallaclons,
Duall will provide you the benefit of our experience in air pollution econcroal
technology. We leook forward to the apportunity o serve you. If you have any
queszions please call.

Very truly yours,

MET-PRO CORPORATION
DUALL DIVISION

211-438T 7 012492




l|l
KETIPRD

CIRFORATION

Duall Division

BULLETIN 101-892

GENERAL
PRODUCTS

POLLUTICN CONTROL SYSTEMS,
SCRUEBBERS, AIR STRIPPERS,
VENTILATION DUCTS,

HOODS AND FANS,
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Odor Control Systems

Duall gesigns. on @ day-to-day basis. customized ador-control
sceubbers to meel cusiomer specific needs, Through the use of
an in-house computer. in conjunclian with a highty trained lab
and chemical engineering sial. Duall can design a unil (¢ meet
even the siriclest requirements, Majar design criteria avaleated
incluoe: size ol unit, liler packings. MoiSIUrE exlvacior, SCrub-
bing liquid, 3PM required, andg material of construction,

Services Offered

B Determine the problam

W Deiarming the necessary degree ol conirp!

W 3eleci Ihe best method of coniral

W Selegi the proper chemisiny

W Design for minimum air voluma

W Provide lield sanvices, engineering. insiallation, slari-up, and
operaior waining

Typica! Applications

B Indusirial wastewalar reamment B Brewerias

B Munigipal wasiewaler Ireaiment B Animal tood

E Food pracessing E Pesticides

W Chemical indusiries W 2yip and Daper
| Rendering W Tanning

B Relinenes # Pharmaceuiical
| Medical B Toxtile

B Foundrigs H Painting

@ Fish processing
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Stripping
Towers

Duall siripping lowars
remave Volatile Grganic
Compounds{vOC's)
feund in groundwater
supplies, indusirial
waslewalers ang
process effiuents.

Each siripping lower is
computar-designed
fram an exiensive dala
tasz. On-site tesling is
ullized when
necessary.

Advaniages

m Easily modified tor iuture changes

W Easily cleaned and maintained

B Long service life

B Simple apetation

W Easy instaliatian

W Corrosion-resisiant consiruction

B Compular designed from extensive dala base

W Optional carbon absarbers for polishing are available
when required

N Low pressure grop

Activated
Carbon tor
Odor Control
& VOC
Remcval

B Eliminaies residual
odors emitted from
municipal and indus-
trial processes

@ Removes “difficult 1o treat” odors and aliminales
remaining arganic compounds [rom exhaust

Typical Contaminants Removed

B Hydrogen sullide

B Mercaplans

B Suliur dioxide

W Organic acids

" Wingrn carhan rec omime nged)

B Volatile organics(VOOs)
B Ammonia’
B Amines

Features and Benelits

B Verical, cylindrical vessels, from 2' 10 12" diameter
B Capachy to 1300 CFM, larger unils available upon
requesl

W Pellelized carbon providss lower gressure drop

W Single and dual bed adsorber




Duct, Hoods & Other Specialty
Thermoplastic Fabrications

Owiall duet, hoods and ianks are designed for sach applica-
tion in accordanea wish siandards set by the American
Conterence af Goavernmental Industrial Hygienists and
QSHA.

Duall determines the amounit ©l air reguired at each source
afferting hood slot size, size of hood plenum and size ol
duct.

Tha hest ¢orrosion-resistanl meteral {or construction s
seigcted for ducl and Aoods using the highest quality PVE,
TPV, PP, PYDF HDFPE. FRP and PVYCIFRP overlay.

Dugall has the highest slandards and the mast advanced
equipmenl for manufaciuring .

Advanilages

W Lightweight for ease ol installation

W Compuler designed

B Beas| canasion-resisianl materizi ior applicalion

W Highes! manutacturing siandards

M Designed ang manutaciured 1o ACGIH and SMACNA
Slandards

Centrifugal Fans

Cuall oflers a wide seleclion of conosion-resistant
centrilugal fans 1o handle even the most difiicull
applications. Standard materials of construction are
liberglass reinfarced plastic (FRP), polyvinyl chioride
{PVYC). and palypropytene {PP). Opliona! materials ol
construction are polyvinglidene fluotide (FVDF),
ptlyethylene {HDFE). high lcmperature PVC (GPVC)
and sfainless stael.

Advantages

B 100% corrpsion-resistant

B 40 io over 650,000 CFM available

B FB Mode!s up to 14" 5.F.

B Temperatures (o aver 200° F

B Electronically balanced

B Rugged construction

A Quiel operation

B Quick. easy installation

M High eificiency, economical operation
M Low maintenance

Type FB Centrifugal
Fan—1.000 to 60,000
CFM

Type: KH Centrilupal Fan
500 to 60,000 CFM

Type FR Cenlrifugzl
Fan—150 1o 2,800
CFM

Type C1 Centriflugal Fan
300 10 3B00 CFM

-

IR

Type LF BTD Lab Fan
40 to 700 CFM




A Partial List of Duall’s
Major Customers

Tinkor Air Fatee Base
Dmlghpma Cugy. DK

REI, Anvicra Beach, FL

Flegonal Wasiowaler Facity

CatermRar
Aumora. 1L

Codymbia Intl. Lid.
Lengucwil, Dueber

Crpo May Caunty, #J TRW Aircralt Components
Minerva, OH
Sengers Brathers Co, )
Ovedand Park_ KS Philprs Labs
Bnareall Mang:, NY
Arco
Rezearch Triangte Perk, NG Fard Botar Co.
M. Clermans. M
Fratl & Whutney Bircivic S
Bni o, WY ivicw Sateloe
agen Dlathe, KB
fudwast Aluminum .
Hatarmazoa, M Staniey Piating
. Foresmille, OT
¥orox, Wobshar, BlY
MacOermid. tnc.
Emergency Gas Scrubbers Greerwand Platng watersury, CT
Groonwood, SC
— . L Aulamala, Inc,
B Mo exiernal fan reguiregd—maximizes reliability and mini- Alled Fmishing Hesion, VA
mizes capilal and mamienance costs Grand Rapids. M| ——
[ | I?x;e!len[ for reaiment and control of sudden releases af Easiem Aagaton Sny. Malhunn, MA
1QXIC Qases Montgomery. AL T
. . - e Inc.
| Espeqally usleiul in the water Lreatment gng chemcal (G Material Desinbulion Center Noetm Ny
Arocess _mdusirles Endcoft, NY “"""a
W Cambing lhe pariiculate rernoval and gas moving fealures ATAT Solid 1501ranics, ng,
ol an gjector with 1he gas absorpiion quality ol a packed Lver r:am';‘: ;i‘"' hew Bedlerd, MA
lower ’ Hing Rao, Okaihe, KS
Chemn-Tronics, €1 Cajon, A
Goetze
TYPICAL APPLICATIONS Keelor Brass Manggwac, Wi
.. Grand Rapuds. M
& Suliur dioxide e Avzo Syslemms Drv.
B Ammania Laxrland Sily Wasicamter Vhimingien, M&
. Tmoazmeni Plam
® Chloning s Sinetie Co.
Heston, MA
1AL FEATURES rcGraw-Edison
SPECIAL FEATU Atbegn, M) Urated Tech.,
@ Gas delzciion available for selected applications Tusas A \ - Sikorsky Aircrat
W Flow raies from 50 — 10.000 CFM ts‘;::;ﬂfﬁf:‘::’ 0. Stratland, CT
W Corrosion resistant construction availabie in PVE, MacDermal, Inz,
polypropylane, iberglass and a variety of dual laminates ';e‘m Dirv. o Merch & Co . Frmgtalo, M
W Pariculate remaoval an Diego. CA Doctylas Airerall
W Seli-coniained recircutation Unaren, Waganer, OK Toirance. CA
Long Boach, GA
. Town o Wogtery €
Ejector Tower Scrubbers wiostcry, RI G. A. Teehalopy
. San Diego, CA
Anpmatic
Caompact, highty efficien scrubbers designed lor vapaor Wesienille, QH Comnal Aluminum
deposition rleaclnrsr cv,:'linder cabinels, chemical storage Paciic Chimige Lwrisville. K .
tanks, chiorine scrubbing and low- volume exhaust Columpus, GA Chattestan Naval Shipyand
licatians.
PR Peace Sun Prig. G- Projecl Chanesian, §C
W ldeal for parliculate remowval Tail, Saudi Arakea £l Pasp Waslewaler
H Mo exlemal 1an . Amptican Can, gc;::-:xhnm
W Flow rates to 300 CFM in standard models Graphics Cender - ' ]
B Skid mounled Batile Creek, M tndign Creek .
W Self cantained recirculation City of Detroil _ Kamsas Ciy. MO
#l Stalignary or portable ingstallations Waler & Scwer Coaper Indusiies
& Minimum haok-ups—iresh waler, dgrain, electrical power, Deuad. M sissoun Cny. TX
1 4
chemical ieed . IBM. Tech. Developmen! Chaulgpqua Wasiewaler
B pH ang AP conirat packages available Enghicom. KY Tegarment Flgny

it i JNY
B Filtings to connect nitrogen purgs gas Rayirean Co, Chauizuqua

B Full pne-year warranky Mratinam, WA
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People - the heart of the company— dedicatad to the design,
production and servicing ! quality producis, ensuring our rapu-
iation lor excellence.

People - with experience in all facets of business, fram man-
agement, enginearing, sales, and praduction through installa-
tion. Not just keeping pace with the indusiry but providing lead-
ership. The longevity of our employees is a testimony to our
commitment and assurance of quality. ! is considerad to be a
personal challenge to this company to soive your problams
through this breadth of experence.

Experienced Local
Representatives

B Trained air-pollution specialisis
B’ Over 5] offices nationwide plus intemational representation

In-House Engineers

MW Dedicated prafessional staff—chemical, eivil, mechanical
engingers

Project Engineers

W Extznsive background—engineering, manulaciuring.
installation .
B Tatal rasponsibility fram order thraugh shipment and beyond

Manufacturing Personnel

W Highly trained, motivated and quality canscious employeas

Trained Installers

B Experienced personnel—basic supervision wilh fufl lum-key
capabilitias

Quality Assurance

Comosion-resistant, warranied air-peflution control equipment
and ventilation systems. These praducis otffer long life and
proven perdormance al afigrdabla prices. and ara your
assurance cf satisfaclion in meeting the requirements of
specilications and govemmental regulations.

Wet Scrubbers

B Stendard gr custom-gnginesared
models, wide selection, high afficiancy,
comosion-resisiant, long lifa, low waler
consumptlion, minimum maintanance.

Corrosion Resistant Fans

B Braad pertprmance, quiel operdtion, nugged construction,
alecirprically batanced

Dt Systems—Exhaust Hoods

W Efficiently designed, energy-conserving, corrosion-rasistant,
lightweight, atractive

Qil Mist Ellminator

W Efficient, compact, seli-powered, versalila.

Chemical Mist Elimingtor

M Standard or custom-engineered models
M Cry or wat oparation

Alr Stripping Towers

B Remgves Volatile Organic Compounds (VOUC's] from
graundwater.

Efficiencies

Modam labor-saving facilities enable Duall to be a leader in the
desinn and davelopmen of new and impraoved labrication
methods, keeping your cosls low. Two manwacturing plants
insure fimely delivery of vour arder

W Cvar 60,000 square. 1., labor-saving equipment. research
and devalopment laberatary

Total Service

More than an equipment producer, Duall emphasizes the total
service appreach to cusiomar problems. Dedication to cus-
tomer salisfaction is the hallmark of Duall's service palicy.
After-the-sale service is Imponant, and Cuall providesiton a
high!y professional lavel,

Customer Servicas

8 Specification writing agsistance, system design, field man-
agemant, installatlon, start-up, operation and maintenarye
trrining, warranty service.

Speclal Services

A Filgt studies, on-gite testing, lab studies
A Air parmil assislance
&/ Desigr/build engineering

TOOPYRIGHT (092 MET-PRO COAPORATIEN, DUALL D4 IS

an o
vk Duall Division

1550 INDUSTRIAL DRIVE, QWOSS0, M| 43867
{517)725-8184, FAX (517)725-8188

DUALL BRISION 15 & AEGISTERED TRADE MARK OF MET-FRD GORPORMTION

11-5000 832

Hepresented by:




'AIR-STRIPPING
COLUMNS



DUALL experience

saves fime and money
from specification —
to start-up

The ready availability of potable water is one of our
most pressing problems. Evidence is increasing that the
supply is shrinking, and more and more of the available
waler is contaminated with volatile organic compounds
(VOC's), usually chiorinated solvents, Consumer
pressure, as well as governmental regulaticns —
federa!, state and local — are demanding effective and
prompt action to preserve water availability for both
human and industrial use. Duall is in a unigue position
to meet the industry's needs for efficient, cost-effective

VOC removal.
. ) A typical PVC-consiructes air strpping column,
Many organic compounds are found in groundwater designed far §9.9 percenl removal efficiency of 13,1
supplies, industrial wastewaters and process effluents. trichioroethana, ‘oiuene and trichlorpethylene fram a
Some dissolved gases, hydrogen sulfide, ammonia ang 20-25 gpm well source. This 28" tower was provided
CO, occur naturally: still other manulactured chemicals i";ﬂ“f‘:E-lrghsse”l-;:fﬂ';g_ﬁlgg: i:j"d Tr?l:é Siaﬂ:f
. niror . 2Y 5 1 allon inr WEeKS
are found as contaminants. There are hundreds of after design approvel. The lower opatales year-
potential pollutants that may. be removed by air vound at a site on the east coast. Performance
stripping. The ease of stripping depends on a particular exceeds raquirgments,

compaund’s vaporliquid equilibrium constant (VLE). In

turn the YLE is influenced by temperature, other One of the largest single tower sinpping Golumas in

operation in s country, this Duall unil was

contaminants present and general chemisiry of the designed 1o remove TGE and ather YOGS 10 less
waler. than 1 pari per billion. 1t consisteantly perfaems above
Mare and more engineering firms and consultants rely :f'"?:';lf“gﬁésg:; ,rfmﬁ . d:;_aunagmépr?wiﬂ w':fg;
en Duall's many years of mass transfer experience, We source. The unil features high efficiency packing
work closely with the project manager to ensure that and all PYC construction, Twa PVC {ans pravide the
our portion of a complete system performs as air supply; ane fan is lor emgrgency backup. Slarter

and alarm paneis were supplied by Duall, as was

expected. We ¢o nol compete with Cesign/Engineering ataliafion and &tart-up sBrvice

Service Firms — rather we enhance the project
manager's success by providing our expertise and
experignce in polluticn control technologies and
equipmenl.

The result of this cooperation ts the "optimum” stripping
golumn system, neither over- nor under-engineered. It
will deliver the required efliciency at the required liquid
capacity {Irom 3 gpm to 3000 gpm), while operating at
minimum prassure drop. Duall stripping columns are
{abricated of corrosion-resistant maierials, faciitating
ease of cleaning and maintenance. These strippers can
he readily modilied to meet fulure requirements.
Turnkey installation is available, with on-time delivery,
optimum energy efliciency and a one-year warranty.

Clearly, ihe Duall way is the efficient way — in
completeness of design, economy, delivery,
performance, and satisfaction.

& Cuat indusires, Ing 1086
All Righis Resersed




l. Here is the most efficient, 66
~ cost-effective answer to VOC
-~ , removal, degasification and
n ' odor elimination

Buy only what you need with guaranteed WATERINLETZ ] T35, LTk
Ty performance, Advantages include: /. ' =
r ® Removal rates excesding 99.9% for many VOC's SEE-THROUGH B

e Capacities from 5 gpm to 3,000 gpm in SPRAY Hgﬂ-ﬂgg - - -A O
;! single-column applications A gEEDFt :
i » Computer design | I
.y ® Laboratory leasibility testing LIFTING bo---d
__', e Pilot testing services e

¢ Rental columns available
'j ¢ Corrosion-resistant construction
= ¢ Complete packaged systems on-site

e S NON-CLOGGING

7 e Rapid field assembly and reduced lield time HIGH
i o Installati . EFFICIENCY
o nstallation stari-up services PACKED

e Carbon adsorption units available for exhaust air BED

i'“ purifi¢ation
~i. & Many other optional leatures, such as
self-cleaning and aulomatic manitoring, provide =

j safer, unattended operation B
' FLANGED FOR

All columns ama not created equall

.} You cannot afford failure when dealing with toxic

‘ chemicals. Our experience is your assurance that
Duall air stripping columns are the answer to your

:] VOC removal problems. Duall performs.

EASY HANDLING

A typical Duall Alr Slripping System ¢onsisis of a vertical
packed tower wilh a fresh air blower and pump. The stripping
process is carried oul in a countercument conlacting column,

Polluted water is distributed over a carefully selectad packing PACKING
malerla! and cascades down ta the bottom drain. Fresh air is RE"'B%‘S# -

torced up through the packing. The air conlinuously contacis a
large water surface and conlaminants are transfered ta the
air, In order to achieve he desired removal efficiency, the
thermodynamic processes must be

matched to the propgr column

charactensiics. gucaleunportant TAFERED INLET ||
varlables as column loading, gas-

1o-liquid ratic, 1emperature, air 1

ﬂ distribution and others musi b I AD g{;‘%ﬂc:é-m
- considered to produce an cptimum

' colump. Duall uses a compuler - N = L
: simulalar, calibrated from actual OPFTIONAL

- field tests to design every column. SELF-CLEANING
= DUALL RECIRCULATING _

AR PUMP
L UNITARY STEEL SUPPQRT BASE ?LJSPLY DRAIN -—_®
o | A = -]
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Daaeg provides installation service
to assure on-site performance

Duall's concern with afficient dasign and
canstruction does not end with shipment ¢

the customer. We provide installation service

as an extension of our expertise in system
engineering. Duall-supplied columns, whether

pilct or permanent, are quickly eracted at the

jobsite from factory matchmarked compo-

nents. Winter/fsummer operating dala and

actual field performance testing allows Duall

to offer performance guarantees.

NOTE: Activated Carbon or Catalylic
decompasition may be required o mest
air emissign standards. Seleciion of air
emission conrol depends on marny fac-
tors. In general, the lower design must
be optimized il air emission conirgls are
required. Heating the water or air may
be desirable to reduce totai cost of
owning and operating the system. All
services are reasonably priced. Contact
Duall for your air-stripping neeads.

& 22 YEARS OF POLLUTION CONTROL EXPERIENGE
ENGINEERED SYSTEMS + SCRUBBERS ¢ FANS mm
OIL AMD CHEMICAL MIST ELIMINATORS
INDUSTRIES, INC.
DUCTWORK s MOISTURE EXTHACTORS _

Main Offica:
¢ CUSTOM FABRICATHONS
700 5. McMillan Strest 102 Hillside Drive
s COAROSION RESISTANT CONSTRUCTION: Cwosso, Ml 4BBE7-0769  Forest City, NC 28043-1000 .
PV, FRP STAINLESS STEEL, ETC. Telaphone: (517) 725-8184 Telephone {704) 245-8725
Telex 22-8532 Telax 680-2210 -

REPRESENTED BY:

Printed o LS A, [ L L L
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profile air strippers

You requested more information...

Enclosed is material that describes our modular line of ShallowTray™"
aeration systems far stripping volatile contaminants from water.

The systems - using simple, patented ShallowTray technology - come in a
variety of models for treatment rates ranging from 1 gpm to 200 gpm*®.
Remaval efficiencias (based on your site's effluent requxrements} arg
achieved by adding trays.

Each unit is typically fabricated from stainless steel and instrumented to
your specifications. Molded polyethylane residential Point-Of-Entry models
and 1-12 gpm groundwater remediation systems are also available.

Please call me if we can assist you in removing VOC's or Radon from
water...or if vou would like a proposal that is specific ta your project.

Sincerely,

(L

arry Clarke
Customer Service

Enclosures

*Designs lor greater trealment rates on reqguest.

torh East Environmental Products 17 Technolegy Drive  West Labanon NH 03784 (603) 298-7061 Fax {603) 286-7063 {:1




West Lebanon, NH 03784

17 Technology Drive
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tripping systems since 1983,
rth East Environmental Products

is committed to im

so that it will be cl

As a manufacturer of top quality
Call us,




he ShallowTray” Process

Air is vented to the 66 247

atmosphere or to vaior

(*- | phase treatment of choice. m

Water travels around
the full length of the
baffled tray, becoming
progressively cleaner.

Turbulent frothing
maxirmizes volatilizarion
and scours the aeration trav.

Ys" holes resist
fculing.
Contaminated
water 1plat.

\ Fan blows air up

through hundreds of

holes into the water.

Treated warer falls__—13

into holding tank.

This ilustration is representarive of the ShallowTray™ Madel 2611.

Prowcred under U %, Patent No. 5,045,215, Other U.S, and Internauonal Patents Pending.

| C

. stoon front cover: top view of 2302 Series acration tray in action,
Photo an back eover: eross secuian of 4 ShallowTreav in action {Fuil seale}.

ShallowTeay is a rrademark of Xorch East Envisonsmesial Praduets, Tne. Printed on recveled paper
€ 1992 Morzh East Environmentat Prodoes, 1=, 3 Seprember
Our policy is one of continual improvement and & resemic the

rght 1o alter any derail af qur products 1tany sime =~ Rout nutice,
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Low Profile

JThc discreer size of a ShallowTray™ air stripper does
not adveruse a contarmninarion sice. Icis easily
accessed for maintenance and can be installed inside
2 building. The system is also ideal as a trailer-
mounied, 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 air stripping
through balfled aeration
1rays 1o remaove volaule
argame compounds

from water.

Comaminated water is
spraved into the inlet
chamber through a coarse
mist spray nozzle. The
)water flows over a flow
distribution weir and zlong
the balfled aeration tray.
Aur, biown up through
%6" diameter holes in the
aeration tray, forms a froth
of bubbles generaung a
large mass transfer surface
area where the contaminants are velanlized. The
neccessary contact or residence time to reach
required volanlization 1s achieved through medel
size, addition of trays, and flow rate selection.

Resistant to Fouling

ShallowTray systems are resistant to fouling
problems. Treatment trays have large %s” diameter
aeration holes. [n addicon, the turbulenst action of
the froch scours the surfaces of the 1ray reducing
build-up of oxidized iron.

Jlf’ under extreme conditions, oxidized iron
> accumulates or hardness begins to scale up, trays can

The air forms a froth of bubbles approximarely
6 inches decp on the acration tray, gencrating 2
large mass transfer surface area where the
conlaminants are velatilized.

Air s blown up lhrnugh bundreds of %42 diameter
hales 1n the acration tray.

66 248

be easily cleaned through ports using a washing
wand and pressure washer. Trays can also be easily
removed for a thorough inspeciion and cleaning.

Full Range Turndown

Mot only are ShallowTray systems forgiving of
“surprise” mnorganics in the water, they also zllow
operation anvwhere within the rated flow range. In
fact, as the flow rate s
reduced, performance
increases. Alse, as demands
change (stricter effluent
contaminant {evels) so can
the ShallowTray system. lts
modular design allows for
the addition of trays which
increase the percent removal
of contaminants.

No Disposal

ShallowTray systems have
no packing or diffusers to
contend with and no cosrts
associated with GAC
breakihrough, fouling or
disposal and replacement.

System Size

To determine the system
size required for vour site, first identify the flow
rate. This guides vou to the ShallowTray Series
needed. As an example, with a flow rate of 30gpm,
select the 2607 Series, which is rated for flows from
1 to 50gpm.

Next, identify the contaminanis present and the
removal requirement. Generally, this determines the
number of travs required. However, the graphs in
this brochure should be used a5 2 guideline only.
For a proposal, send us or your representative the
specificavons. Reguest for Quotation sheets are
available.




66 249 Percent Removal vs. Flow Rate

TCE

P ,_\ = R Benzene

s -,
flow # min. approx. - -
Models rate trays width length heighl cfm 1bs. w3 .

41%11 $-200gpm 1 640" 128 &7° iBDD 2875

81881 1.200gpm 2 6107 126" T4 1800 3220 o] .

41231 1-200gpm 3 610" 128" 83T 1BDO 3565 : ; ' ‘ I,

TCE
wi] . =Te——o-o.

Benzene =

- "

Sh al "1 Three Trays
TCE

'_,bw profile air strippers

41200 AERATION TRAY T e

[
.....
LR TR NT TY T
.,

DG
-
-a—

-

= ' e,

Percent Removal

T Senzene

L -—

“10ne Tray
% % % & % ¢ 5 & £ &
Percent of Rated GPM

41200

: GPM 0 50 100 150 200
The graphs represenl appraximate removal gficiencias. Use the

-~

Shallow Tray™ modaling program to caleulaie sxpecied periprmance.
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- A Divigion of Rasounces Corservation Company 24335 South Anna Sireat
Banta Ana, CA 92704-5308
(’ Phana: 714 545-5557

Fax: 714 557-5396
December 3, 1992

Mr. Dan Currenze

Engineer Science

475 Woods Mills Road South, Suite 150
Chesterfield, Missouri 63017

Dear Mr. Currenze:

1t was good talking with vou today. Literature on ULTRQXw» advanced oxidation processes has
been enclosed, as vou requested.

Ultrox processes provide solutions to complex environmental problems by destroying air and
waler borne toxic orgunics onzsite, thereby eliminating the potential resigual liability associaied
with older technologies. The patented ULTROX® process utilizes ultraviglet light with ozone
und hydrogen peroxite 10 destroy 2 wide range of organic compounds in waier, including many
an the EPA's priority pollutant list. Phenols, aromatic solvents, including BTEX, M.T.B.E,,
chlorinaied solvents, PCBs, PCP, explosives in water and pesticides, are examples of toxics that
are destroved in ULTROX® svstems.

i ULTROX® processes overcome the problems associated with other treaiment methods, as the
ultimate products of the process are trace salts, CO, and H,O. In conirast 10 air siripping or

activated carbon, po_toxics are emited 1o the aymosphere or adsorbed onto media which
require landfill disposal or regeneration. ULTROX® processes can be run continuously or
imermittently, which is an advantage over biclogical processes that are affected adversely by
variations in flow rate or contaminant type and concentration.

Commercial application of advanced oxidation technology began over ten years age with the
installation of an ULTROX® sysiem at 1BM's Boulder, Colerado, facility. Acceptance of
ULTROX® technology hus grown rapidly, with commercial systems in operaticn at many
Forune 500 compunies today. Installed system capacities vary from 1.0 G.P.M. to 1100 G.P.M.,
with toal installed processing capacity in excess of 1.2 billion gallons per year.

Systemn specifications are developed on the basis of extensive laboratory and cermmercial
application data bases and/or bench scale treatability studies conducied at ovr laboratory
facilitics. Skid-mounied pilot plant units also are available for use at the customer job site o
acquire additional design data when necessary.

O A Hathbuwrign Sompany
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ULTROX® systems are manufactured for lease or outright purchase. Rental units also are
available for short-term clean up applications. Full service maintenance contracits also are

available on request

ULTROX® processes are used as a stand-alone ireatment process or as part of a treatment
train in tandem with processes such as ultrafiltration, biotreatment, activated carbon or metals
removil. ULTROX® equipment and service is guaranteed to provide the performance required
to ensure that the end user consisiently remains in cempliance with their regulatory guidelines.

Thunk you for your interest in ULTROXe Advanced Oxidation Processes. Please contact us
if you have any questions.

Sincerely,

William 8. Himebaugh
National Sales Manager

WSH /mms
Enclosure: Literature Package
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Catalytic Treatrmen
g:_ggexss ® Ozone Tank Offgas
Decompo
\ poser /

_IIIIII l.|1 (T RS
""I[ll -Hum o

Treatad
YWater to
Discharge

.:--'"-?

Compressed Air Ozone
Generator @

UV/Oxidation
Treatment Tank

Contaminated ). .
Groundwater or Wastewater e .
Hydrogen Peroxide
@ Hydrogen peg’cxide is rombined with contaminated @ Water flows from left {0 right through a senes of
water. raatment chambars.,
@' Qzene is generated and injeclied into tha ieatment @ Residual ozone in the ofigas is converled to oxygen by
tank, a catalylic decompaser, eliminating any release ol
@ CZone
Comaminated water is pumped 1o the treatment ank
and irradiatad with ultraviglat ight. The tighi reacls Treatad watar Fows lo discharga.

wilh the ozane gas and hydrogen peroxide, producing
hydroxyl radicals which desiroy organic contaminants.,
See example below.

How the Ultrox prpt’:fess destroys organics.

Hydrogen Carbon Digxide
Oy Feroxide m
Hydm
Radica s
», e
O Water
-:.'. v
-
Ch(h;:ride

1. Hydrogen peroxide and ozone ara 2. Ultrawvialet light provides 1he enengy 1 3. Carbon dipxlde and water are the end
added o water CONtaining organics; break up hydrogen peroxide and azone products, along wilh ingrganic chlorides.
this example shows frichiorogthylens into hydroxyl radicals. These mdicals
(TCE). and tha ultrevioled light adack tha

arganic and break s chemical bonds.




The Uitrox process
usas uitravioled light,
ozone and hydrogen
peraxide to desiroy
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Why move organics
from one place
to another?

Te get rid of organics in water, you can remove them
with carbon or strip them with air. Bul then they're
left in a carbon bed or released inie the atmosphere.

Ultrox has a better way—desiroy the arganics.

The Ultrox process usas ultraviolet light, ozone and
hydrogen peroxide (LIV/Oxidation} to Break dawn
loxic organics inte harmlass organic acids, carbon
dloxide, water and trace salts, Results: no disposal
casts and reduced liability.

Ulrox freats: LHirox destroys:

¢« groundwatar * chiorinated solvents
» drinking water * BTEX compounds

= process water *+ PCBs

» industrial « semivalatile

Ullrox has been in the UW/QOxidation business
since 1884, Industries served include electric
uiility, agrospace, electrunics, peiroteum, wood
treating and chemical progessing as well as
municipalities, DOD and DOE facilities. Sae the
back page for selected case studies.

An Ultrox pilot pfan! may ba
instaiied an site to demaonsirale
the gfiectivengss of the

W Oxidgtion process.

(Oxie Oreanics wasiewaier compounds
HiC Grganics. « high purity * pesticides
cooling water * phenols
* lpachale * cyanides
The Ultrox advantage.
Commercially proven. Low gnergy.

The patented combination of UV light with ozone
and hydrogen peroxide allows Ulirox to use efficient,
low intensity {amps.

Compsact.
Ultrox systems are modular, compact and
transportable for easy on-site insfallation.

Automalle,
Ultrox systems are automatic in a confinuous flaw or
batch mode and require litle monitoring.

Low maintenance.

UV lamps last mare than 9000 hours. The ozone
generaior dielectric cells reguire cleaning once eveary
twa years.

Compatihle,

Ultrox systams can be integrated with carbon
treatment, bioremediation and othar technologies lor
anhanged cleanup.

Demaonsitrable.

Ultrox maintains a laboratary fully equipped to
determine systerm perfommance on particutar walter
streams. An Ultrax pilot plant can be installed on
site to demonstrate effectiveness undear actual
aperating conditions.
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How industry is using the Ultrox process.

Auto Parts Manufacturer

ULTROX

|
Industrial
process ' A

watar

wall River

Input: 210 gam of grountdwarer with 7000 ppb TCE, DCE, methylens chloride. Oulpul: <2 ppb tolal VOCs.

Municipal Well Chiorination
ULTROX [ m,}
Drinking Hemes
water well

Irpui: 1158 gpm of groundwaler with 20 ppb PCE. Quiput; <0.2 ppb PCE.

Aerospace Company $
Carbon Treatment
Iron removal
£ irrigation
- ULTROX ?
Well
P
A Siorm drain

input: 100 gom graundwater with 1500 ppb TCE, PCE, vinyl chiorida, TCA, DCA. Gutpu!: drnking water standards.

U.S. Bureau of Engraving

Metals Diatomaceous
remaoval Centrifuga earth filter
%4 ! | —Pp{ uLTROX e ,

Sewer
Input: 50 gpm of wastewater from ponting operation with 183 ppm cyanides. Oulput: < 2 ppm cyanides.

l?z::'l:nlr‘:?;:fi:ﬁation on the Ultrox process, U LTROX

call or fax with your water ireatment needs. iy ]
A Divizien of Rgsources Consenvation Company
& 1592 Aesturcry Conservanon Company. All ights qtkered
Ut ¥ is a2 1eg viered iracamars gl Aesourtes Conpgnation Gompany, 2435 Soulh Anne Strep
Santa Ana, CA 927D4-53085
Phona: 714 545-5557
G A Hathburian Cormpany Fax: 714 557-53%6
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APPENDIX F - COST ESTIMATES

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

By: Fngineering-Science, Inc. [/ 5t. Louis, MO
06/28/93

Cost Summary by Alternative

Annual Net Present
Capital o &M Value (10 yrs)
Alternative (1593 %) {1993 %) 8.0%

2 £599,478 8270,187 $2,233,756
3 604,293 £229,327 $1,984,34¢%
4 $825,248 $303,487 $2,649,656
5 $471,078 $131,000 21,250,092
& $659,398 5163,500 £1,626,386

$498,213 $149,200 1,388,294
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ALTERNATIVE 2 COST ESTIMATE
on-5ite Extraction, Air Stripping, POTW
Project: Interim Remedial Measure for Ground Water

Defense Distribution Region Central, Memphis Tennessee

66

237

06/28/93

Item Unit Cost
No Item Quantity Units Cost Extension
CAPITAL COSTS
100 EXTRACTION WELLS
101 Mobilization 1 LS $4,000 $4,000
102 Well Drilling, 7 new wells 560 LF $40 $22,400
103 5plit Spoon Sampling 28 ea $20 $560
104 6-inch ID St. Steel Casing 350 LF $80 $28, 000
105 6-inch ID St. Steel S5creen 210 LF 5130 $27,300
106 Well Installation 560 LF 515 58,400
107 Well development 7 ea £31,000 £21,000
110 Well vault/Head completion B ea §$5,000 $40, 000
111 Metering/B’flow prev 8 ea $1,500 $12,000
112 Piping, Punp Discharge 600 LF 1 $3,600
120 Elec Pump, 75 gpm a ea $1,500 %12,000
121 Elec Controls 3 2a 52,000 £16,000
122 Elec Power Distribution 2,000 LF 515 830,000
1310 Piping, Collection Installed 2,000 LF 510 520,000
200 TREATHMENT SYSTEM
210 Site Prep/Concrete Pad 1 aa $20,000 $20,000
220 Air stripping Tower, S20 gpm 1 ea $75,000 $75, 000
230 Blower Fan, 1,000 scfm 1 ea $9,000 £9,000
231 Elec Controls 1 ea 520,000 $20,000
2312 metering, Influent Piping 1 ea 55,000 $5,000
100 ON-SITE PIFING FOR WATER BISPFOSAL
310 10-inch PVC sewer 300 LF 520 26,000
400 OFF-SITE SEWER UPGRADES
410 15-Inch VCP sewer 3,000 LF %54 .00 5162, 000
420 Manholes 1 per 500 LF 3 ea 53,000 18,000
Estimated Design Cost 7.00% of Construction $39,218
==t
Alternative 2 - Total Capital Costs $599,478
CPERATION AND MAINTEMANCE COSTS, ANNUAL
900 Environmental Technigian 200 hrs £30.00 $15, 000
911 Wells Eqt Repairs/replacement B well $1,000 %8,000
912 Treat Egqt Repairs/replacement 1 ea 512,000 $12,000
921 Electrical Costs 80,000 KWH S0.08 56,400
922 Sewer Use Charges 273,312 000 gal 50.60 $163,987
930 Laboratory Analysis 56 samples $300 $16,800
940 Reporting/Record Keeping 12 mo 4,000 548,000
——-1—1 =
Alternative 2 - Total 0 & M Costs $270,187

Net Present Vvalue (1993 %) for 10 years £.00% Interest $2,233,756
10 year cost per 1,000 gallons $0.817
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APPEHDI* F - COST ESTIMATES

. ALTERNATIVE 3 COST ESTIMATE 06/28/91)
f on- & Off-Site Extraction, Air Stripping, POTW
Project: Interim Remedial Measure for Ground Water
Defense Distribkution Region Central, Memphis Tennessee
Item Unit Cost
No Item Quantity Units Cost Extension
CAPITAL COSTS
100 EXTRACTION WELLS

101 Mobilization i Ls $4,000 54,000
102 Well Drilling, 7 new wells 560 LF 5440 $22,400
103 5Split Spoon Sampling 28 ea 520 $560
104 6-inch ID St. Steel Casing 150 LF 580 528,000
105 6&-inch ID St. Steel Screen 210 LF $130 $27,300
106 Well Installation 560 LF 215 88,400
107 Well development 7 ea $3,000 $21,000
110 Well Vault/Head completion B ea SE, 000 S40,000
111 Metering/B’flow prev B ea $1,500 %12,000
112 Piping, Pump Discharge 600 LF $6 3,600
120 Elec Pump, 75 gpm ] e ea S1,500 $12,000
121 Elec Ceontrols B ea 52,000 $16,000
122 Elec Power Distribution 3,000 LF $15 545,000
130 Piping, Collection Installed 3,000 LF 510 %30,000

200 TREATMENT SYSTEM

210 Site Prep/Concrete Pad 1 ea 20,000 20,000
220 Air Stripping Tower, 400 gpnm 1 ea $68,000 £68,000
23¢ Blower Fan, 800 scfm 1 ea $7,500 $7,500
231 Elec Controls 1 ea 20,000 520,000
i 232 metering, Influent Piping 1 ea 5,000 £5,000
' 300 ON=-SITE PIPING FOR WATER DISPOSAL
310 10-inch PVC sewer 300 LF 520 %8,000
400 DFF-STTE SEWER UPGRADES
410 1Z-Inch VCP sewer 3,000 LF 550.00 $150, 000
420 Manholes 1 per 500 LF 6 ea 53,000 218,000
Estimated Design Cost 7.00% of Construction $35,533

Alternative 2 - Total Capital Costs 5604,293

OPERATION AND MAINTENANCE COSTS, ANNUAL

900 Environmental Technician 500 hrs $30.00 515,000

911 Wells Egt Repairsfreplacement B well $1,000 56,000

912 Treat Eqt Repairsfreplacement 1 ea $12,000 512,000

921 Electrical Costs 2,000 KWH 50.08 54,960

922 BSever Use Charges 207,612 000 gal S0.60 %124,567

930 Laboratory Analysis 56 samples $300 $16,800

940 Reporting/Record Keeping 12 mno $4,000 $48, 000

Alternative 3 - Total O & M Costs $229,327

Net Present Value (1993 %) for 10 years B.00% Interest $1,984,349

10 year cost per 1,000 gallons $0.956
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© 420 Manholes 1 per 500 LF 6 ea
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ALTERNATIVE 4 COST ESTIMATE
On-Site Extraction, WW/Oxidation, POTW
Project: Interim Remedial Measure for Ground Water

pefense Distribution Region Central, Memphis Tennessee

Item Unit
No Item Quantity Units Cost
CAPITAIL COSTS )

100 EXTRACTION WELLS

101 Mokilization 1l LS 4,000
162 Well Drilling, 7 hew wells 560 LF 540
103 Split Spoon Sampling 2B ea 520
104 6-inch ID S5t. Steel Casing 350 LF 580
105 6=-inch ID St., Steel Screen 210 LF $130
106 Well Installation 560 LF 516
107 Well development 7 ea 53,000
110 Well vVault/Head completion 8 ea 5,000
111 Metering/B‘flow prev 8 ea S$1,500
112 Piping, Pump Discharge 600 LF 56
120 Elec Pump, 75 gpm 8 ea 51,500
121 Elec Controls a8 ea $2,000
122 Elec Power Distribution 2,000 LF %15
130 Piping, Collection Installed 2,000 LF %10
200 TREATMENT SYSTEM

210 Site Prep/Building 1 ea $50,000
220 WUV Oxidation unit, 520 gpm 1 £2a $200,000
230 Chemical Storage/Handling 1 ea $320,000
231 Elec Controls 1 ea $30,000
232 Metering, Influent Piping 1 ea 55,000
240 Effluent Sump 1 ea $25,000
241 Effluent Pump/Piping 1 ea $10,000

aaan ON-SITE PIPING FOR WATER DISPOSAL

310 10-inch PVC sewer 300 LF $20
400 QOFF-SITE SEWER UPGRADES
410 15-Inch VCP sewer

3,000 LF $54.00

53,000
Estimated Design Cos 7.00%0f Construction
Alternative 4 - Total Capital Costs

OPERATICN AND MAINTENANCE COSTS, ANNUAL

900 Environmental Technician 500 hrs $30.00
501 UV Sys Engr 200 hrs £60.00
911 WwWells Egt Repairs/replacement a8 well 1,000
912 Treat Egt Repairs/replacement 1 ea $12,000
921 Electrical Costs 200,000 KWH so.08
8622 Sewer Use Charges 273,312 Q00 gal S0.60
923 Hydrogen Peroxide 26,000 lbs/tyr £0.45
2310 Laboratory Analysis 56 samples $300
940 RepertingfRecord Keeping 12 mo 54,000

Alternative 4 - Total O & M Costs
Net Present Value (1S%3 j5) for 10 years

2519

06/28/93

Cost

Extension

$4,000
522,400
8560
$28, 000
$27,300
$8,400
21,000
540,000
512,000
33,600
12,000
516,000
$30,000
$20,000

$50,000
5200,000
$20,000
$30,000
55,000
$25,000
$10,000

$6,000

3162, 000
$16, 000

—— ke T ———— —

et e e e e B R

5825, 248

$15,000
$12,000
58,000
$12,000
516,000
$163,987
$11,700
518,800
$48, 000

$303,487

8.00% Interest $2,64%,6%6
10 year cost per 1,000 gallons

$0.06%
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Net Present Value (19931 5) for 10 years

10 yvear cost per 1,000 gallons

- ALTERNATIVE 5 COST ESTIMATE 0B/28/93
f On-5ite Extraction, Air stripping, Surface Drainage
Project: Interim Remedial Measure for Ground Water
bDefense Distribution Region Central, Memphis Tennessee
Iten Unit Cost
Ro Item Quantity Units Cost Extensicn
CAPITAL COSTS
100 EXTRACTION WELLS
101 Mohilization 1 LS $4,000 $4,000
102 Wel]l Orilling, 7 new wells 560 LF $40 522,400
102 Split Spoon Sampling 28 ea S20 $560
104 6=inch ID St. Steel Casing 350 LF SBD 228,000
105 6-=inch ID St. Steel Screen 210 LF 5130 £27,300
106 Well Installation 560 LF $15 $8,400
107 Well development 7 ea 3,000 21,000
110 Well vault/Head completion B ea $5,000 40, 000
111 Metering/B’'flow prev g ea $1,500 £12,000
112 Piping, Pump Discharge 600 LF $6 $3,600
120 Elec Pump, 75 gpm 8 ea $1,500 $12,000
121 Elec Cantrols a ea §2,000 516,000
122 Elec Power Distribution 2,000 LF 515 $30,000
130 Piping, Collection Installed 2,000 LF 510 $20,000
200 TREATHMENT SYSTEM .
210 Site Prep/Concrete Pad 1 ea $20,000 520,000
220 Air stripping Tower, 520 gpm 1 ea £75,000 §75,000
230 Blower Fan, 1,000 scfm 1 2a 59,000 %90,000
231 Elec Controls 1 ea 520,000 $20,000
232 Metering, Influent Piping 1 ea $5,000 55,000
240 Effluent Sump 1 ea $25,000 525, 000
241 Effluent Pump/Piping 1 ea $10,000 510,000
300 ON-SITE FIFING FOR WATER DISPOSAL
310 10-inch Force Main 1, 000 LF $25 $25, 000
320 Discharge Headwall 1 ea 56,000.00 26,000
Estimated Design Cost 7.00% of Censtruction 530,818
Alternative 5 - Total Capital Costs $471,078
OPERATION AND MATWTENANCE COSTS, ANNUAL
900 Environmental Technician 500 hrs $30.00 $15,000
911 Wells Eqt Repairs/replacenent B well $1,000 8,000
912 Treat Eqt Repairs/replacement 1 ea $12,000 %12,000
321 Electrical Costs 90,000 KWH 50.08 $7,200
930 Laboratory Analysis 136 samples 5300 S40,800
840 Reporting/Record Keeping 12 no $4,000 $48,000
Alternative 5 - Total O & M Costs $131, 000

B.00% Interest 51,250,002

$0.457
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ALTERNATIVE & COST ESTIMATE
On-Site Extraction, UV/Oxidation, Surface Drainage
Project: Interim Remedial Measure for Ground Water
Defense Distribution Regicn Central,; Memphis Tennessece

06/2B/93

Net Present Value (1993 %) for 10 years

Iten Unit Cost
Ko Item Quantity Units Cost Extension
CAPITAL COSTS '
100 EXTRACTION WELLS
101 Mobilization 1 LS £4,000 84,000
102 Well Drilling, 7 new wells 569 LF S40 $22,400
103 Split Spoon Sampling 28 ea $20 5560
104 6é-inch ID St. Steel cCasing asg0 LF SBO 528,000
105 6=inch ID S5t. Steel Screen 210 LF S$130 527,300
106 Well Installation 560 LF 515 %8,400
107 Wwell development 7 ea $3,000 $21,000
110 Well Vault/Head completion 8 ea $5,000 $40,000
111 Metering/p’flow prev g ea 21,500 512,000
112 Piping, Pump Discharge 600 LF $6 $3,600
120 Elec Pump, 75 gpm a |ea $1,500 12,000
i21 Elec Controls a ea %2,000 16,000
122 Elec Power Distribution 2,000 LF £15 $30,000
130 Piping, Collection Installed 2,000 LF 510 $20,000
200 TREATMENT SYSTEM
210 Site Prep/Building 1 ea 850,000 £50,000
220 UV Oxidation unit, 520 gpm 1 ea 2200, 000 $200,000
230 Chemical Storage/Handling 1 ea $20,000 $20,000
231 Elec Controls 1 ea $30,000 £30,000
232 Metering, Influent Piping 1 ea $5, 000 55,000
240 Effluent Sump 1 ea %25,000 $25,000
241 Effluent Pump/Piping 1 ea $10, 000 $10, 000
aco OCN=SITE PIPING FOR WATER DISPOSAL
310 10-inch Force Main 1,000 LF 525 525,000
320 Discharge Headwall 1 ea $%6,000.00 56,000
Estimated Design Cost 7.00% of Construction 543,138
Alternative 6 — Total Capital Costs $659,398
OPERATION AND MAINTENANCE COSTS, ANNUAL
900 Environmental Technician 500 hrs $30.00 $15,000
901 UV 5ys Engr 200 hrs $60.00 212,000
911 Wells Eqt Repairs/replacement 8 well $1,000 58,000
912 Treat Egt Repairs/replacement 1 ea 512,000 $1z2,000
921 Electrical Costs 200,000 KWH 50.08 516,000
9231 Hydrogen Peroxide 26,000 lb=s/yr $0.45 $11,700
930 Laboratory Analysis 136 sanmples 8300 540,800
940 Reporting/Record Keeping 12 mo $4,000 $48,000
Rlternative 6 - Total O & M Costs $1&3,500

8.00% Interest $1,626,386
10 year cost per 1,000 gallons
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