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SUBJECT: TransraittalofEnvironmentalSdence,sFocusedFeasibilityStud2:

Dunn Field, July 1994

TO: Ms. Martha Berry

U.S. Environmental Protection Agency
Federal Fa_l;6es Branch

345 Court/and Street N.E.

Atlanta, GA 30365

Dear Ms. Berry:

1. Defense Depot Memphis, Tennessee (DDMT) is pleased to transmit

Environmental Science's Focused Feaslbility Study: Dunn Field, duly1994 for

omclal transfer to the DDMT repositories. Th_s document has now been

superseded by the final Prsposcd Groundwater Action Plan, but is still to be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 Engineering Evaluation and Cost Analysis (EECA) in

the Focused Feasibility Study are no longer applicable.

c. On Page 11-2, the reference to the EECA and the suggested remedy are

no longer applicable.

d. Comments from the Tennessee Department of Envixonment and

Conservation, and responses to those comments, are attached to this letter and

are considered pa_t of the amended Focused Feasibility Study.
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DDMT-DE PAGE 2

SUBJECT: Trmasm2ttal of Environmental Science's Focused FeasiE_]ity 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 proposed plan and the amended Focused

Feasibility Study.

Sincelely,

FRANK NOVI'I_NI

DDMT Project Manager

TDEC (J. English)



Defense Depot Memphis, Tennessee (DDMT)

Response to

Tennessee Department of Environment and Conservation (TDEC)

Division of Superfund

CommenLs for the

Draft Final

Engineering Report
Removal Action for Ground Water

7/12/94

The Tennessee Division of Superf_nd (TDSF) Memphis Field Office (MFO) has reviewed

th_ Draft-Final Engineering Report, Removal Action for Ground Water for the D_fense

Depot (Site) in Memphis, Shelby Coumy, Tennessee which was received, in part, in their

office on 8/17/93. Sex:dons 7 & 8 we_ missing from the original tmnsmltt_ but were

recnived after request on 7/8/94.

To expedite the groundwater Interim Remedial Action (IRA), DDMT will respond to

TDEC's comments in the Proposezl Plan and in fature documents. As discussed by
TDEC and DDMT in the October 20, 1994, Project Manager's meeting, the Engineering

Report will not be revised, but DDMr has prepared a written response to each comment

b_low.

DDMT Response to TDEC General Comments:

TDEC's coneeras arc addressed by the preferredahemativc presented in the Proposed

Plan. Th_ preferredalternativeconsis_ of a lineof rccoveP/ wnils localed downgredient

of the leadingedge of the plume, This system willcontain the plum_ thus redunint the

pot_ntlalfor contaminants to migralc to the Memphis Sand Aqui£cr.

General Comments:

TDSF's greatest concern is that only one of the alternatives retained, and none selected,

adequately eddrcss the contaminants that may havs previously migrated away from Dutm

Finld. The porception is that the intent is to allow these potential contaminants to

attenuate and cofidllU_ to ttligratc and potentially coalaminatc 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 issue.

Public acceptance of this is unlikely if communicated properly.

mgmCRt3 ll_ ,WP5
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DDMT Resp0tx_e to TDEC General CommentS:

TDEC's concerns are addressed by the preferred alterantive presented in the proposed

plan. The p_i'erred alternative consists of a line of recovery wells located downgmdient

of the leading edge of the plume. TMs system will contain the plume, thus reducing tile

potential for contaminants to migrate to the Memphis Sand Aquifer.

Specific Comments:

1. S_tion 1.0, Page l-2-No altenmtivc was developed which involved Off-site

extraction wells.

DDMT r_spoose to 'iDEC Comment L The Proposed Groundwater Action plan

(Proposed Plan) for Dunn Field was developed after the draft Engineering Report

was submitted. The Proposed Plan developed a preferred groundwater removal

option that includes extraction webs just downgrathent of the leading edge of the

contaminant plume em_mating flora tho Fluvial Aquifer beneath Dunn Field. The

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

prevent any further offsitc migration. The loc,ations of these recovery wells will
be determined after the offsite extent of the contanfinant plume is evaluated. The

extent of contamination will be evaluated by thsealllng and sampling offsito

monltodng wells to the west of Durra Field, as described in the Operable Unit

(OU)-I Field Sampling Plan (FSP).

2. Section 1.(3, Page l-2--The word "some" is vague and unclear. TDSF suggests

replacing with the word "limited",

DDMT response to TDEC Cormnent 2. lmplemendng the preferred alternative

in the Proposed Plan wilt provide contlol of contaminated groundwater adjacent to

government property because the recovery wells will be located downgredinnt of

the leading edge of the plume.

3. Figure 3.2, Page 34 Although the map legend docos not indicate a contour

interval, the interval appears to he 10'. In the lower left of the map, two closed

loop contours are not marked. This actually appears to be an eJior in contouring.

DDMT r_ponse to TDEC Cnmmellt 3. Concur. Future contour maps will.

adequately address the contouring in the southwest corner of Dunn Field.

4. Section 3 .4.1, Page 3-9--The wording ", the thick confining layer of the Flour

Island Unit (150+ fee0," should be mserted between "depth mid because".

DDMT respoRse to TDEC Comment 4. Concur. Future discussions of the Fort

Pillow Sand Aquifer will incindc this phrase.

rngmCR[3 [/fiCq,WF5
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Section 3.4.2,Page 3-9 The Statement "No £nmrconnccdons have been found

batw_n the Memphis Sand and the FluvialAquifer in the DDRC vicinity."is

misleading and borders on deceit, ladlcationsare thata window does exist.

Insertionof *conclusiveproof of" between "No_inmrconn_:_ns..." would make

thisa l_ifima_: atat_ment.

DDMT r_sponse to TDEC Comment S. Concur. Discussions of site

hydrogeology in the final versions of the OU FSPs and the Genetic RFFS Work

Plan will indicate that there is potend_d intcrcormccfion between the Fluvial

Aquifer and the Memphis Sand Aquifer beneath DDMT.

Section 3.4.2, Page 3-1 l-In the discussion of the Jackson]Upper Clalbome

Formation no reference is made regarding the proximity of the Allen well field,

its poteatial or actual effect on head differences between the fluvial _nd Memphis

Sand aquifers. Normally, without the drawdown effect of the Allen well field on

the Memphis Sand, the Memphis Sand head might be positive relative to the

fluvial aquifer.

DDMT t'_potLse to "l'LIIgC Commt*llt 6. Concur. The "bullseye" hi the Fluvial

Aquifer potendomatric surface map at DDMF (map to be included in the final

versions of the FSPs and the Generic RI/FS Work Plan) is a result of thB

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 hi theFluvlal

Aquifer. The lowered head in the Memphis Sand Aquifer is caused by pumping

of the nearby Agen Well Field. This discussion will be included hi the R1 report.

Section 3.4.2, Page 3-11--This section is labeled Site Hydrogeohigy (emphasis

added), it is misleading, with the infoimat]on presented to dale, to suggest that the

Memphis Sand aquifer is under confmad conditions. The inclusion of the word

"generally" would be apFmpriate if qualified with the indfe-miens of where it is

not cerlaln (Law Study potendomeLrin map).

DDMT response to TDEC Comment 7. Concur. This comment will he

inCOlpOlated into futu_ discussions of hydrogeology at DDMT. Azeas where

there is unc_rLalnty about whether the Memphis Sand Aquifer is confined will be
discussed.

Sc_uon 3.4.2, Page 3-1 1-The PasS.age "Water levels in the two Memphis Sand

wells...suggest a gradient..." is incorrect. The water thvals at two wells cannot

suggest anything hut a rethuve gradient between each other.

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

include information on heads of the Memphis SP.ad Aquifer at thg Alien Well

Field to the west of DD1WI', which are lower than the heads hi the two onsite

_m_131¢009_5
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Memphis Sand Aquifer monitoring wells. This would suggest a hydraulic gradient

toward the Allen Well Field to the west of DDMT. Thi_ discrepancy will be

addressed in future discussions of the hydraulm gradient of the Memphis Sand

Aquifer beneath DDMT.

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

DDMT respomse to TDEC Comment 9. Concur. A larger scale will be used for

this figure in future documents.

Section 3.5, Page 3-13-1n the discussion of volatile organic compounds the

statement is made that th_ plumes appaay aligned with the north and west property

tines. According to the map on page 3-14 this is clearly not the case for

1,1,2,2-tetrachloroethane. When generzl_ng you must clarify your

generalizations and clearly present any exceptions.

DDMT response to TDEC Cnmm*'nt 10. Concur. Future discussions of volatile

organic compound (VOC) plumes at Dunn Field will be clarified.

Section 3.5, Page 3-16--th the discussion of the Memphis Sand nquifer two

unsupported statements are made. They both are related to gradient

determination. As stated previously, water level me2surements from only two
wells will not determine tnae groundwater gradients. It ordy can be said which

well is more tlpgradient/downgradient than the other. Any tJther statements

regarding gradients relative to the Site or contaminants sources is inconclusive and

therefore potenliaUy misleading.

DDMT response to TDEC Comment 11. Concur. Please see DDMT response
to TDEC Comment 8.

Section 4.1, Page 4-l--It is possible that Memphis has been surpassed by

N_hville in terms of population.

DDMT reapoose to 'rDEC Commetlt 12. qThe most :ecent census data will be

used in future discussioas of the population of Memphis versus other cities in
TOn[lesSee.

So;lion 4.2, Page 4-2-Although it is agreed that a transport mechanism at Dunn

Field at least theludes mete_rle infiltration, gravity flow alone 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

ideatifieation of exposure pathways at Dunn Field will include gravity flow as a

transport mechanism.
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14. Section 4.2, Page 4-2--Evidence that there is a potential window between aquifers

should be provided here to the extent that it re_ate_ to Memphis Sand recharge.

DDMT response to TDEC C0mm_lJt_ 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_l-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 acetone storage occurred at the Depot near the toc.ation of this well

DDMT response to TI)EC Comment 15. E.SE eondaeted a groundwater quality

moaitorlng event in 1anua_ 1994, after the Engineering Report wa_ submitted.

The January 1994 sampling event did not detect acetone in MW-37. Additional

data to be collected during the RI win be used to evaluate if the acetone detect 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 concern.

16. Section 4.3, Page 4-5--"PTW" should be spoiled aul followed by the abbreviation
for later reforral.

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

17. S_don 4.5, Page 4-9--I| sounds as though you are looking for an excuse not to
include metals as contaminants of eotlc.enl. The fact that for two conse_;utive

years metals were detected above MCL's indicates the probability that they indeed

are contaminants of concern. The fact that they wen not detected above MCL's

in 1992 indicates that the most cont;u_mated portion of the plume may have

migra_d off Site. No information is provid_i in this passage to indicate if

samples were cnlleeted dating similar seasons. Variations could be seasonal (wet

v_. dr¢) or represent container leakage events.

l)DMT response to TDEC Cnmment 17, Concur. The issue of metals

oantamination in the Fluvial Aquifer beneath Dunn Field continues to be a

concern. This issue will be addressed during design of the Dunn Field

Groundwaler Removal Action and during the RI activities.

lg. Section 4.5, Page 4-10-Consistent with the previous comment this aquifer also

conL_ins metals until proven otherwi_,

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

tr,g mCR 131/009.W1"5
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Section 5.0, Page 5-l--Response objective 3 should be reworded to say "Comafo

contaminant migradon from beneath Duna Field to off Site areas,".

DDMT r_panse to TDEC Comment 19. Concur. Please see DDMT response
to TD]_C Comment I.

Section 5.2, Page 5-7-Tbe alatement _gardiag metals observed during the 1992

pump test axe misleading. Pump test obse_wafions are not comparable to static

observations. One other round of sampling may aot be sufficient to confirm no

metals problem (see comment for Page 4-9 above).

DDMT response to TDEC Conmaent 2fi. Concur. Please see DDMT response
to TDEC Comment 17.

Section 5.2, Page g-7--Who made the determination that acetone was not a

contaminant of concern? LI)SF doe4 not nece.qsanly concur.

DDMT response to TDEC Comment 21. Pleede see DDMT teaponse to TDEC
Comment 15.

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,

put into place a remedy that allows at least partial attenuation. This should be

clearly stated here so that the public will have the opportuni_ to comment.

DDMT response to TDEC Comment 22, Concur. Please see DDlvlT 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 1200-3400 feet)?

DDMT response to TDEC Comment 23. The preferred alternative for the Duna

Field groundwater removal action will use the observational approach (see

Proposed Plan). Tile observational approach will not rely on modalfog alone.

Modeling, if used during the approach, v/all be coupled with actual field data.

The field data wll.l come from the operation of an initial recovery well that wgl be

located on Dunn Field. The determination of the locations and spacing of the
offslte containment wells will rely on the actual field data from this initial well,

coupled with possthle additional modeling.

Section 7.4.2, Page 7 12 The primary problem is that the plume is illMefmed.

with the proper arrangement of on-Site and off-Site extraellon wells any migration

of contaminants off-Site would be captured.

DDMT response to TDEC Comment 24. Concur Please s¢¢ DDMT response
to IDEC Comment 1.

mgmaCRI ] It0_ W_



66 I0

25. Section 7.6.1, Page 7-14-"RI report" in the first sentence should be changed to

Law Study.

DDMT re_pouse to TDEC Comment 25. Concur. Future minrences to the Law

study will not be called the RL

26. Section 7,6.1, Page 7-14-A statement in this poxagroph indicates that other

pnvatniy-owned waler _uppty weUs screened in the Memphis Sand are "at some

distance away". Please be specific with regard to this distance.

DDMT response to "/DEC Comment 26. Concur. FutUre discussions on the

effects of pumping scenarios will rcfereac¢ the speclt_ locations of other privately

owned water supply wells.

27. Table 8.1, Page 8-2--Why is municipal sewer the only disposal option for
nitemafive 3?

DDMT response to TDEC Comment 27. Please see the discussion of disposal

altemalives in the Proposed Plan. On the basis of grouudwater quality data

currently available, it does not appea_ that groundwater I*eatment will be required

foI" di_chaxg_ to the city sewcr. However, if tr_tnlent becomes ur_e.qsa/y to m_t

city discharge limits, it will be provided. • Also, a cost-effecliveaess analysis will

be performed to dete.rmine whether dife_t disoharg¢ (with treatment, if nec.essary)
through an lffPI)ES-permitted ouffall is more co,t-effective.

28. Secfioa 8.2, Page 8 5-Expected concentrations would also be less due to dilution

with _drawn-in" uncontaminated groundwa_r.

DDMT response to TDEC Commp.nt 28. Concur.

29. Sectioa 9.0, Page 9-2, Middle of upper paragraph-fo the sentence thai begins

with "However, any such agreement...", what agreement is being referred to?

DDMT response to _TDEC Commeut 29. Pleo_¢ see the applicable or _evant

and al_ropdato ¸requirement (ARAR) discussions in the OU FSPs and the generic

work plans_

30. Section 9.0, page 9-3-Two typos cecur on this page. On the top line thB word

Considered i_ misspelled. About six lines down "wlilbe" should be separated.

DDMT r_ponse to TDEC Comment 30. Concur.

3 I. Section 9.0, Page 9-8-in the middle of the last paragraph the sentence beginning
with _No w_L_ consLcucted.,. " is a _n-on sentene.e.

mgml_t 131/099._$
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32.

33.

34.

35.

36.

DDMT response to TDEC Comment 31. Concur,

Section 10.1, Page 10 1 It states that the other Mtelnafives provide effective

co.ta'ol of contaminated groundwater beneath the northern portmn of Dunn Field

and beneath off-Site land immediately (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 Cnmment 32. Please see DDMT response to IDEC
Comment 1.

Section i0.i, Page 10-3--What about past releases from Dunn Field7 What is the

eventual fate of these COntaminants? DLA should candidly explain these points to

the public.

DDMT respottse to TDEC Comment 33. Please se_ the discussion in the

Proposed Plan on the Summar7 of Site Risks. Past release* will be contained by

the groundwater recovery system.

Section 10.2, Page 10-3-th the first paragraph the reference is again made to

"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 to TDEC Comment 34. Please see DDMT response to TDEC
Comment 1,

Section I06, Page 10-6--it may be surprising how quickly negotiations can obtain

easement_. TDSF can assist if necessary. A Commissioner's Order c_n be

requested requiring access.

DDMT response to TDEC Comment 35. Concur. The DDMT will assume that

property access issues will not hinder the progress of offslte investigations

Section 10.7, Page 10-7--Please clarify why extraedon wells would need to be

spaced more elosely when reinjecdng.

DDMT response to TDEC Comnmnt 36. Piease see the discussion of

ahe2matives in the Proposed Plan. The Proposed Plan does not include in the cost

estimate the issue of requiring ethsely spaced extraction wells if reinjection is
used.

37. Seetaon 10 9, Page Ill-10- Is the 90 pounds per year in water or air'!

DDMT response to TDEC Comment 37. Please see the Proposed Plan. Air

s'fflpping was not included in the preferred alternative.

In_lCR 131 _0Gg.Wp'J
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Section 10.9, Page 10-10-If reservations can be addressed through pre-treatment

prior to POTW discharge why can't pre-ueatment prior to surfnce water discharge
address reservations also?

• DDMT respor_e to TDEC Comment 38. Plc._e see the Proposed Plan. Prc-

taeatment was not included in the preferred alternative.

Table 10.3, Page 10-12--The biggest problem with the idternatlves retained is the

fact that none of them protect the Memphis Sand aquifer dow_-grathen¢ from

Dunn Field from past rclc.ases. This _ have to be clearly and unambiguously

explained to the public.

DDMT respovsc to TDEC Comment 39. Please see DDMT response to TDEC

Comment 1.

mgmCR 13 II009.WP5
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IJuly 1994

Comln_rld_r

U,S, Army Corps of Engineers
Attn: CEHND PM-AE (J. Romeo)

106 Wynn Drive
Huntsville, Alabama 35805-1957

RE: Final Engineerlng Report, Removal Aetlon for Grounti Water
Defense Disuibution Memphis, Tennessee
Contract DACA87-90-D-0030
ES-SL016.23

Dear Mr. Romeo:

Engineering-Science, Inc. (ES) is pleased to submit the revised Final EngineerSng
Report, Removal Action for Ground Water at Defense Distribution Memphis, Tennessee
(DDMT) under the above referenced contract. This report has been prepared in
response to comments from your agency dated 2 May 1994

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

Yours uuly,

ENGINEERING-SCIENCE, INC.

David E. Mizell, P.E.
Project Manager
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1.0 EXECur| IVE SUMMARY

Defense Distribution Memphis, Tennessee (DDMT) proposes to install an interim

ground water pumping and treatment system to control ground water contamination

beneath the Dunn Field area. Volatile organic compounds (VOCs) have been found in

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

Field since 1989. While the extent of contaminauon is not fully known, DDMT

proposes to install a pumping _ed treatment 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 e._nt_minants

and to treat, on a_t interim basis, ground water contamlnated with VOCs and metals to

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

a non-time critical removal action under CERCLA to treat ground water conbamlnants 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 VOCs.

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 stripping, 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 Fiald, treat

using air stripper techniques, followed by tiisposal into the municipal sewer

system.
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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 L/V/oxidation techniques, followed 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 disposed into surface drainage.

6) Extract ground water using pumping wells located within Dunn Field, treat

using UV/oxidation techniques, followed by dispesal into surface drainage.

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

using air smpper techniques, followed by reinjection into the Fluvial Aquifer,

These alternatives were evaluated for protectien of human health and the environment;

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

toxicity, mobility and volume; short term effectiveness; implementabdity; cost; state

acceptance; and COmmunity acceptance.

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

model DREAM. An extraction system utilizing eight wells lc_ated in Dunn Field and

penetrating into the Fluvial Aquifer provides control of contaminated ground water

beneath Government property, and provides 5ome control of contaminated ground

waters adjacent to Government properly. Using two extraction wells off slte modifies

the control pattern for contaminated ground water, but does not significantly enhance

capture in those areas. Further investigation and delineation of eonLaminated areas off

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

treated water by rainjeetion into the Fluvial Aquifer acxelerates the removal of

contaminants in ground water beneath Dunn Field, but redllces the capture of off-slte

eontamiflants.
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The preferred alternative is Alternative 5, in which water is extracted on-site and treated

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

responsive to protecting human health _d the environment, complying with ARARs,

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

implementation, is cost-effective, and would appear acceptable to both the State _atd the

community.

STATEMENT OF INTENT AND R/_GULATORY BASIS

This Engineering Repen (ER) is intended to meet all requirements of the Engineering

/valuation/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 work included: pn_paration of a pump test

work plan (which was approved by both the U.S. Environmental Protection Agency,

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

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

this report; _a_d an Environmental Assessment (EA) to investigate and document

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

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

construction of the preferred alternative. The purpose of this removal action is to tle2,t

ground water contaminants in the fluvial aquifer and prevent further migration of

contaminants to greatly reduce the threat 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 regulalory community will be either incorporated into the dceumenls

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

"Interim Remedial Measure" fIRM) is 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 _ltemative will be

implemented under CERCLA and NCP provisions that permit the facility (DDMT) to

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

implementing this p_eferred altemarlve _d will cooperate with other Federal, State, and

local agencies to aeeompgsh this task.
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2.0 SCOPE OF SERVICES

This Engineering Repen is tbe result of conceptval design activities to develop an

Interim RemediM 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 comer of Dunn Field. Existing nearby

wells were also available to serve as observation wells.

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

depth of approximately 80 feet below the land surface. Chemicai

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 Te_t - A step-drawdown test and a 42-hour pump test was

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

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

the test. Three chemlcal samples of the pump test water contained

VOCs. Water was treated using activated carbon units and contained for

further testing prio_ to release. Three samples of this water exhibited no

significant contamination.

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

Method, Cooper and Jacob Method, and Neuman's Method modified by

Boelton. 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 cle2.nup levels satisfying federal, state and local

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

requirements.

SLfl16.23_EU2 ER/ER DRFI/Iu_e 27, 1994 2- 1
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g) Evaluate Trealed Ground water Disposal Options - Options to dispose of

contaminated ground water include discharge to a publically-owned

treatment works (POTW), discharge to surface drainage, reinjecdon back

into the Fluvial Aquifer, and trucldng off-site for disposal. These options

are evaluated in this report.

7) Determine Air Emissions Requirements - The pre.s_nce of VOCs in the

contaminated ground water will create emissions to the almosphere

following extraction This _porl examines emission standards for the

IRM, and describes actions to meet regutalory requirements.

8) 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.

9) Determine Permit RequiremenLs - Permit requirements for the

consiruction and operation of the IRM have been defined through

contacts with regalatory agencies. DDMT will comply with substantive

ARARIs identified by Federal, State, and fecal agencies. Section 121(¢)

of CERCLA exempts any response action conducted on-she from having

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

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

discharge, By EPA definidon, direct discharge of wastewater is

considered to be on-site if the r_cciving water body is in the area of

contamlnadon or is in ve_ cloge proximity to the site and is necessary for

implemefitadoN of the response action (even if the water body flows off_

site).

10) Recommend Tre_t ment Alternative - The best IRM alternative shall be

recommended based upon ecoaomlcs, technical feasibility, regulatory

requircmems, and cavironmentaJ impacts.

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

alternatives are developed and presented in this rcporl.

SL016.23?SEC2 LcPJER DRF]/]u e¢ 27. 1904 2-2
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3.0 SITE CHARACTERIZATION

3.1 Site Location and Iiistory

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

Tennessee. Figure 3.1 shows the location and layout of DDMT. DDMT consist_ of

two sections: the main installagon, which is intensely developed, and Dunn Field, an

open storage area about 64 acres in size located north of the main installation. The

installation lles in the south centrai section of Memphis, 4 m_les southeast of the central

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

mixed residential, commercial, and iodustrSal area.

Defense Depot Memphis began operations in 1942 with the mission to thvemo_ and

supply materials for the U. S. Army. In 19(#., the Depot's mission was expanded to

include a o0mplete 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,

Tennessee (DDMT) in 1993.

DDMT warehouses 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 industafiai chemicals.

Until 19"/0, hazardous and nonhazardous materiais whose containers were damaged or

whose shelf life had expired were occasionaily burned aad/or buried in a portion of

Dunn Field. Wastes dispos, ed of in this manner included: oll and grease, paint and pmnt

thinner, methyl bromide, pesticides, herbicides, and food supplies. Other wastes
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Figure 3.1
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included minute quantities of mustard _qd Iowisite gases cont_ned in nine training

canisters. Most of the documented bnT_rdous materials which were disposed during this

period were buried in tho northwest portion of D_an Field.

3.2. Topography and Geolog3'

The topography of Dunn Find can be characterized as a level to gently rolling open

m'ea. Figure 3.2 shows the ground surface contours around Dunn Field recorded in feet

above Mr__l Sea Level. Dunn Field is unpaved; about half of the axca is grass covered

and the othcr half is gravel parIdng or materiaL stozage. An arc-shaped ridge separates

the northeast quadrant from the remainder of Dunn Field. From the ridge and the

northeast corner of Dunn Field, the terrain gently s]opcs toward a naturally occurring

drainage ditch which convey_ runoff notlhward oJ'f the instaJlation_ The n_nhwest

quadr_t of Dunn Field, formerly us_ for burlal of hazardous and non-h_rdous

mate,Sa]s, i_ a level to gently sloping grassy area. The southwest quadrant is grassed

and gently _loping. The southeast quadrant of Dunn Fie]d is level and is used for open

and covered storage of bulk materials.

The Dunn Field area of DDMT is covered by lo¢_ deposits, which _e underlain by the

F]uvlal DepOsit, the lacl_on Clay/Upper ClaJborne Group, and the Memphis Sand

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

• Loess - Directly underlying the Dunn Field is loess, a semi-cohesiw wind°

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

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

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

1o_$$.

• Fluvial Decosit - Underlying the loes_ is the fluvial deposit. This unit

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

to medium-grained _and; and a basal gravelly sand. While the gravelly sand

layer frequently occurs below the fine sand layer, somo borings at DDMT

exhibit additional fine sand layers below the gravelly s_u_d.

SLOt6 _I_C3._'F_D_I/J_=_ 27 L994 3-3
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The upper sand layers &re or&qge color indicating an oxidation environment.

The lower layers are very clean, tan to white _¢.nd. The sand layers become

coarser downwards into the gravelly &._qd. Gravel size ranges from pea-

sized pebbles to cobbles. The thickness of the fluvial deposit in Dunn Field

ranges from 50 to 70 fret.

• Jackson Clay and Uocer Claiborne Grouo - The Jackson Clay and the Upper

Clalhorne are laterally persistent and fairly uniform in thickness,

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

the area immediately south of Dunn F_d. ]t is a stiff gray or orange

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

the Fluvial Deposit and the underlying Memphis Sand,

The top of the Cfaibome Formation slopes toward the nonhwes_ and west

beneath most of Dunn Field with a gredlenl of atiotlt one percent; however,

the top surface slopes southwestward beneath the extreme southern portion

of Dunn Field at a rate of about 7 percent.

Membbis Sand - The Memphis Sand of the Cfaitiorne 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 cf 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 ezxt property line. The formation is composed of

thin bedded, white to brown or gray, very fine grained to gravelly, partially

argillaceous and micaeeoes sand.

Underneath the Memphis Sand is the Flour Island confining bed. This

formation ranges from 150 to 300 feet in thickness.

3.3 Surface Water Hydrology

Due to its high relative elevation, Dann Field receives little or no stormwater runoff

from adjacent areas outside DDMT. The exposed, undisturbed surface soils in Dunrl

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

Field and shows the direction of ronoff.

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

properties outside DDMT to the north and west. The northeast quadrant drains to the
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cRst_ clthcra concrctc-llncd,open chmlnc] or to Rdjaccnt propcr_cs to the north. The

conc_stc-linesIchannel conveys slorrnw_tcxfrom the adjacent rcsidcnti2Jncighborl_ood

cast of Hays Road through the norihcastquad_m_t of Dulln Field. Runoff from thc

northwest ClUadrm_tof Dunn Field flows overland to the _cedsidc ditch Rlong Kylc

StreW. The reminder of the Dum_n Field runoff (lows ov_rl_J_dto the west onto

_ljaccntpro1_rticsoutside DI)MT. The natur,d reliefin thc centralwest sid_of Dunn

Field drains rt*_offinto Rn unline_lditch which conveys slornlwatcrcast. Both thc

coacrclc llm_cdchine| in thc m_orthcastquaclrant znd this unlined ditch direct )low

northward to Cane Cre_k, a bJbumry of Noncannah Crock.

3.4 Ground Water Hydrology

3.4.! c "

Water suppty systems in the bylcmphis _rc.a dcpcnd heavily upon ground water

resources. The uppermost aquiferbeneath Dunn Field is the Fluvi_JAo_uifcr,which is

nol used in lhe Memphis aze_ for drlnkJng waler because c>fv_riablewater quality,high

httrdncss,alldelevated irormconccn_ratio[I$.Furthermore, because th_ loess deposits

allow inl_Itra_ionand P..chRrge Io th_ Fluvial Aquifer, this unil is susceptible {o

contamlnation from the surfac_

Beneath th_ Fluvial Aquifer liesth_ Memphis S_d A0_uifcrlwhich is the sh_|owcst

•rl_sianaquiferin the are_, The Memphis Sand Aquifer isheavily t_s_dfor municipal

w_ttcrsupplies in the Memphis area, p_oviding abc)ut200 million g_llons per day

(MGI)) to thc City of Mcmphis and the surrounding uninco_porarccla,'_as. Tl_c

Memphis Light, Gas and Walcr Division opcmtc_ ten wclIiicldsin Shelby County,

Tcnm_csscc,cxtenslvcly usln)_ th_ Memphis Sand Aqulfcr. Th_ closc_l of these

wcllficldslo Dunn Field is the Alien w_]li_Id, which is about I to i._ miles Wc_l of

DDMT, A number of monltonng wells have bccn installed_o characterizethe FluviR]

and Mcmphis Sand Aquifers in aridaround Dunn Field,Figure 3.4.
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The Fort Pillow Sand Aquifer lies I:_a_.ath the Memphis Sand and is not significant in

this sludy because of its depth and because its hydraulic head is higher than the

Memphis Sand stratum.

3,4.2 Site Hvd to,colony

Loess - The loess is not typically a water bca_iag zone. There is no

evidence thai it preduccs water Io wells in the DDMT vicinity. The loess

deposlt_ permit recharge thto underlying fluvial dedoslt during rainfall

CVCnlS,

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

MW 2 is 30 feet deep and screened within the loess. It exhibits walcr at the

bottom following _nfall evcnt_ but dries out after,.vard. WaEer levels in

adjacenl wells completed in the Fluvial Aquifer are approxlmately 60 feel

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

clay sill layer enclosed wlthln the loess. The extent of this perched zone is

nol known.

Fluvial Deoosit - The fluvial deposit forms the waler _ble aquifer in the

Dunn Field vlclnily. In this area, the Fluvial Aquifer is about 1S to 20 feel

thick and receives recharI_e from rainfall infiltration through ovcrlylng loess

and lateral grou_ld water th_o'.v from the e.asL Di$ch_-ge is toward th_

Mississippi PAver to the west and possibly by leakage into the underlying

Memphis Sand through the J_cksoa/Uppcr Clalborne confi_ing bed.

Based on data collected during th_ Law Study (Law, 1990), the Fluvial

Aquifer beneath Dunn Fedd is moving gc.ncrally Ioward the west (Figure

3.5). Based on data collected during the pump tczl, the calculated ground

water flow valcclty in Lhc Fluvial Aquifer is 0.005 feel per minute. This is

based on an average hydraulic conductivity of 6.91 x 10 -2 feel per minute

and an assumed porosity of 0.20.

Jackson Clay/Upper Claibornc Formation - The Jackson ClaytUppcr

Clalbome unit is a regional confinthg bed which separates the Fluvial

Aquifer from the Mcmphls Sand Aqulfez. Through crbslon, this unil is

thinned st DDMT immedlatcly south of Dunn Field. II is documented (1989

Smith and IshakfMuhamad) that some areas of the Memphis S_d arc

directly overlain by the fluvial dcpesil. No inlcrconnections have been

found belwccn th_ Memphis Sand and the Fluvial Aquifer in the DDMT

vicinity.

$L016 2315EC3 F-RII_DR FirJur_ _7_ 1_94 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 l_val (MSL), compared to the

water level in the Memphis Sand of 143 feet MSL. The hydraulic head

difference is about 83 feet.

Memohis Sand - The top of Memphis Sand is approxima_ly 125 to 150 feet

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

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

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

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

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

(MLGW) operates eight wall field_ which extract water from the Memphis

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

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

Sand well_ installed dudttg the Law Study (1990 Law) suggest a gradient

toward the west.

3.5 Summary of Previous Investigations

A variety of environmental and industrial hygiene sludies 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 to 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 of[ site migration As a result of this study, a geohydrologic

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

quadrant of Dunn Field In 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 results did not reflect

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

NO samples were analyzed for volatile organic compounds.

sfJ_L6 23¢X_C3 F_ttl_JtlSRFTIfnr_ 27. L994 3- I 1
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A RCRA Facility Assessment (RFA) was performed in 1989 which identified Solid

Waste Management Units, SWMU, and Areax of Concern, AOC (1990 A.T. Keamey).

The purpose of the RFA was to assess the release potential of hazardous constituents

from these units. Further investigatory sampling and analysis were recommended for

the SWMUs identified in Dunn Field.

An irlitial 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 1990b Law),

During the Law Sludy, volatile organic compounds (VOCs) and metals were found in

ground water beneath Duna Field at levels exceeding the federal primary drinking water

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

excluding asb_tos and cyanide.

Volatile _ - Eleven volatile organic compounds were

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

tetrachloroth_ne; and 1, I diehloroethe.e 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 _tati west property lines. Well MW-30 is the northern boundary and

MW-33 is the southern bounda_, 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 _ 15 and

1,500 ug/L at MW-12 during the Phase 1 of the LAw Study (April 1989).

TCE was aboul the same concentration at MW-15 dunng Phase II of the

Law Study (lanuary 1990) but had increased to 5,100 ug/L in MW-12.

Met,_s Figure 4-5 of the Law Study, shown on page 3-15 of this chaplet,

presents the concentration contour maps for chromium and lead. These

plumes cover a wider area than the organic plumes, possibly because the

releases of metals occurred first. However, metals were algo found in the

background well CMW-16) during the Law Study. This well is located in

the northeast comer of the main installation, and has water levels that are

upgradient of the entire installation. This well exhibited chromium at 50 to

_ LOI 6.L3IS £C'3 ER/F_.DRFI/I ane 21, 1994 3- 13



66 39 _

J

','t:,'
!

@



f

66 40

1!'- ! t_il

"x \ _,'_.. _{12"

w
_,d 2
W

0 0

L_
6..

LLI

•-" \
/ °

__:-_'4_-,; I ..-,_0

\ = \ I

i •

.................... '1 4e-



66 41

55 uglL, lead at g0 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 exceeds the State of Tennessee criterion. Lead exceeds the U .S. EPA

action level of 15 uglL. These metals were not found above action levels in

follow-up sampling in 1993.

em " ' r - Two wells from the Law Study 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 downgredient well These wells exhibited

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

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

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

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

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

identified. Other Agen Wall 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 to be from the waste

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

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

delineate the plume _nd to better characterize the Fluvial Aquifer so thal an effective

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

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

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

Fluvial Aquifer, conduct a follow-on R/IFS to 011 data gaps left by the Law Study, and

recommend and design an Interim Remedial Measure 0RM) system for Dunn Field.

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

plezometers 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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esdmate the following parameters 0992 ES):

transmissivity

hydraulic conductivity

specific yield

specific capacity

well efficiency

well yield

radius of influence

1.385 ft2/mth

6.91 x 10 -2 ft/mln

0.19

5.84 gpm/ft

83%

75 gpm

420 ff

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

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

filtered to remove particulates, treated with aclivated carbon to remove VOCs and then

stored. Samples were collected from the treated water. A]l water t.ampths were

analyzed for volatile organic compounds, semlvo]atile organic compounds (including

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

thiodlglycol. Further diSCussion of these results is presented in Section 4.3 of this

repolt.
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d.0 PRELIMINARY RISK ASSI_SMENT

Ground water contaminants beneath Dunn Field create a poteot2al 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 transpori 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 Dunfl Field area of

DI)MT. A baseline risk assessment for the entire facility was included in the Law

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

4.1 ldentilScatioo of Receptors

The potential human receptors for the facitity 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

popalation of 610,337 people. Although the city is experienaing a 5.3 porcent negative

annual popuIation growth, h still remains the l_rgcst city in Tennessee. The three

largest industries in the Memphis Metropolitan Statistical Area are as follows: 1) the

wholesale and re_l industry, which employs approximately 125,600 persons; 2) the

service indusLry, which employs approximately 120,200; and 3) the government, which

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

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

$33,#,32 respectively.

There ape eight permanent residences located within DDMT boundaries. These

residences are located in the southeastern quadrant 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 contamination, a transport medium and an exposure

point. The exposure pathway for the potentialIy 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

infiItrafing through these buried wastes into the underlying soils. Some contamlna_ts

such as volatile organic compounds (VOCs) and metals, are leached from the wastes,

transported downward through the soil, and introduced into the uppor-most aquifer

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

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

r¢ch_rge into the Memphis Sand Aquifer, which serves as the public water supply in the

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

ground water constituents include the following:

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

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

3. Inhalation of vapors from volatile organin 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.
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Constituents of concern were identified in Dunn Field moaltoring wells screened in the

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

Volatile Organic Com_unds

1, I dichloroethene
1,2 dlchloroethene (total)
1,1,2,2 teLrachloroethane
teWaehloroethene
trichforoethene
carbon _trachforid¢

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

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

some soil borings (1990 Law). One VOC, acetone, was found in MW-37 during the

second phase of the 1990 Law Study, but this observation has not been confirmed by a

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

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

overlying Fluvial aquifer dudng 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 thformadon 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



G6 47

contributed by dfinldng water. A daily intake of two liters of water is assumed in

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

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

concentrations above the MCLs or MCLGs (Table 4.1). The comparison was made for

data collected during Pha_e I of the Law Study (1989), Phase It of the Law Study

0990) and the Pump Test conducted in Duan Field in 1992. Table 4.1 summarizes this

data for both VOCs. Highlights of this data are discussed below.

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

_amples collected from 1989, 1990 and 1992. 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 MCL).

The MCL for tetrachlotoethene is 5 ug/L. Tetrachloroethene was detected as high as

240 ug/L in IVIV¢ 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 dlchlorcethene, 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 l, 1-diehloroethene (7. I 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

monitonng wells in Dunn Field. Volatile organic compounds (VOCs) were d_tected in

the ground water at levels exceeding the MCLs and the State of Tennessee guidelines.

During the pumping test conducted in 1992, three ground water samples were collected

from the pump test well location, Dunng the pump test, the _me VOCs were detected

at levels exceeding the federal MCLs.
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The fiequency 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 _mples analyzed during the Phase I of the Law Study (March and April

1989) and Phase 1I (January 1990) and the pumping test (September 1992). Table 4.2

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

tietecfion for each constituent identifies the lowesL 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 te_[ed and one site was tested during the pumping test

(1992) for a total of 18 sites. The number of ground water sampling sites with

contaminant detections above the MCLs is compared to the total number of ground

water sampling sites in the study. A total of 35 analyses have been performed on these

18 sites between 1989 and 1992. The number of Samples with contaminant levals above

the MCLs is compared to the total number of samples analyzed.

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

trichloroelhen¢ (MCL is 5 ug/L). Trledloroethene 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

ttthhlorocthene above the MCLs were dgtected in 22 garnples 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 to 240 ug/L.

Levels of tetrachloroethen¢ above the MCLs were detected in 19 out of 35 samples.

............................. A _t
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4.5 Risk Evaluation and Summary

An assessment of Dunn Field reveals a large number of consthueo_ present in the

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

triehloroethene and tetrachlorcethene. Chromium _d lead were the metals most

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

A potential public health ri_k is associated with the Fluvial Aquifer. This aquifer

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

drinking source for 610,000 people. Further investigation is needed to establish the

extent of ground water conL_nination al and near Dann Field. Nevertheless, leakage

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

not yet identified.
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5.0 REMEDIAL RESPONSE OBJECTIVES AND CRITERIA

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

nature and extent of the contamination, the receptors thai 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-galng requirements of the DDMT's RCRA Permit.

Response objectives are formulated based on the goal of the Superfund program to

protect public hea_th and the environment by either (1) restoring potentially usable

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

environmental receptors, or (2) preventing exposure to ground water contaminated

above health-based levels. The preference of the Superfund program is to restore and

protect usable ground water. The fotlowing sections discuss the objectives and criteria

for an interim remedial measure at Dunn Field,

5.1 Applicable or Relevant and Appropriate ReCluirements

Section 121 (d) of CERCLA requires the selection of a remedial action that is

protective of human health and the environment The US. Environmental Protection

Agency's 0JSEPA) approach to determining protectiveness invalves a two tiered

approach: I) protectiveness hased on Applicable tJr Relevant and Appropriate

Requirements (ARARs) and 2) protectiveness using risk calculations that develop

concentration limits based on the carcinogenic or non-carcinogenic effects of specific

chemleals under given exposure conditions.

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

remedy must attain. When ARARs do not exist or are questionable, risk-based
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calealadons should be developed in accordance with the USEPA guidance document

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual,

December 1989, EFA 54011-89/002. The calculated value(s) will then represent the

acdon level for the contaminant(s) of concern.

5.1.1 Types of ARARs

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

Locatio n- Sbeciiq¢ classifications. These three classificabons are defined below:

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

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

establishment of numerical values. These values establish the acceptable

amount or concentration of a chemical that may be found in, or disehaxged to,

the ambient environment.

• Actlon -Speci fie ARARs are usually technology or activlty-based requirements or

limitations on actions taken with respect to hnTardous wastes.

• Location-Specific ARARs are restrictions placed on Ihe concentration of

hazardous substances or the performance of activities solely because they occur

in special locations.

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

Locadon-Sbecific ARARs that apply to Dunn Field.

ChemicaI-S_e.alfie ARARs/Groued Water Media

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

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

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

Water Act, that are set at concentrations above zero shall bc 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



is a c_rrent or potential source of drinking water. If a MCLG or MCL value has not

been developed for the contamtha_l(s) of concern, then the ground water shrd_dards

promulgated Under the Resource Conservation and Recovery Act (RCIL__) 40 CFR

264.94 shall be attained if _..levant ;rod appropriate Io the circumstances of the release.

The only exception to the approach described above is thai the cleanup value for lead in

ground waler used for drinking is not its MCL. In an USEPA memorandum daled 21

June 1990, from Henry Longest, Director of the Office of EnfOrCement and Remedial

Respon._.e (OEKR) 1o Patrick Tot)in, Director of Waste Managemenl Division Region

IV, Mr. Longest recommended a final aedon level for lead of 15 ports per billion. The

MCLs and the MCLG5 for the potentlal cotltamfoEnts Of concern were presented in

Tables 4.1 and 4.2 in Chapter 4.0.

Actfon-Soecific ARARsfGm_nd Waler Media

The rcmedialfan of ground water using pumDthg and treatment lechfoques would

require the discharge of the Ireated waler ¢o surface waters or to a Publicly Owned

Treatmenl Works (POTW) or into the _ame formation from which it was withdrawn.

Both on-slte and off-slte dlscl_arges from CERCLA sltes to surface waters are required

to m_t the substantive requirements of the National Polluh_nt Discharge Elimination

System Program 0qPDES). These substantive requirements include dlsch_.rge

limitations (both technology _md water quality based), certain mothlorfog requirements,

and besl managemenl practices. These requirements will be contained in an NPDF_S

permit for off-sbe discharges. For ar_ on-site discharge from a CERCLA site, these

substantive requirements must be identified and complied with if the ciischaxge passes

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

substantive NPDES requirements would apply (o the action.

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

Therefore, CERCLA responses are 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

pretrealment 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) P_agram is prohibited, unless the wells are used to ralnject

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 oue-quarter (1/4) mile of the well, contains

an underground dnnlong water source.

Underground _njection 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 he

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

requirements. Superfunti sites that construct underground injection wells on-site are

not required to comply with the administrative requirements of the UIC program,

however, they must meet the substantive requirements of this program where the

requirement is deter-mined to be applicable or relevant and appropriate to the CERCLA

remedial action.

l.oeatlon-Soeciflc ARARSfGround Water Media

The Memphis-Shelby County Groundwater Quality Control Board prohibits the

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

altered water into underground formations. A variance to this regulation would he

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

strategy is selected at Dunn Field.
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(Shemical SDeelfie ARARS/Air Media

The VOCs that are contaminants Of cot_cern in the ground water beneath Dunn Fidtl

can react with sunlight and contribute to the formatioll of ozone in the lovcer levels of

tho atmosphere. These type of compounds axe known a_ ozon¢_ precursors. Memphis°

Shelby County is a non-attainment area for ozone, since ozone has been periodleally

found above federal guldaliues 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 redesiguate 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 polential ARARS. The

bleraphis-Shelby Cpunty Air Pollution Control Guidelines are specified, in Sectloa

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

The use of air stripping t_chaique_ to remove VOCs from ground water will cause the

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

with OSWER Directive 9355.7-03 (Appendix G), this on-site emission is required to

meet only the Substantlve requiremellts Of sl._te and local atlthoritie_. Requireme/lts

related to attainment of NAAQS are ARARS only when the remedial activity at 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 emissioas exceeded 100

tons per year of ozone pr_ursors in a non attainment area for ozone. If Meraphis-

Shelby County were designated an attainment area for ozone, a CERCLA site would,

ilot be considered a major source unless it emitted rllofe than 250 Ions per year (.August

1989 U.S. EPA).

Hazardous air pellutants are regulated under the Clean Air Act in accordance with the

National Emission Standards for Hazardous Air Pollutants (NESI4APs). Discu_fons

with Memphis Shelby County Air Pollution Coatrol have indicated thzt the State of

Tennessee Air Pollution Code Section 16-81 Reference 1200 3 11 for the emission of
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Toxic Air Pollutants has been adopted by Memphis Shelby County. The toxic air

pollutants referenced are potential chemical specific ARARs (Appendix A).

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

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

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

the Toxic Air Pol[utants regulated under the CAA in accordance with the NESHAPs.

Locadon-Soeeiffo ARARslAir Media

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

Air Code. Ozone, carbon monoxide and lead air pollutants for Memphls/Shelby

County gas been designated a nonattalnment 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 rede_ignate Memphis-Shelby

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

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

Greet C. Tidwe[l, EPA Region IV to the Governor of Tennessee, Ned MeWherter. A

copy of this letter is presented in Appendix C.

Actfon-S_..cifie ARARs! Air Media

There are no cuffent activity-based air requirements or limitations for air stripper

technology or UV/oxidation technology with respo_l to air constituents. Under the

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

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

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

_Locadon-grJeeific ARARS/Nalural Resources

Preliminary discussions with the Tennessee Department of Conservation, Division of

Solid Wasle Management, has indicaled that the slate is not aware of any natural
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resources for which they act as a trastee which are potentially threatened or damaged as

a reskil 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. Departmcnt of the lntenor.

5.2 Ground Water Cleanup Goals

Waler supply systems in the Memphis area depend heavily oil ground water resources.

The uppermost aquifer beneath Dunn Field is the Fluvial Aquifer. During the Law

Study 0990 Law), VOCs were detected in the Fluvial Aquifer beneath Duan Field at

levels exceeding the federal drinking water staed_-ds. The same VOCs were present in

the pump tcsl 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 provide_ about 200 million gallons per day to

Memphis and the surrounding uniilcorporatcd area. Two monitoring wells at DDM'f

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

constituent of concern), did not exhlb_t VOC contamination.

In response to chemical and action-specific ARARS in Dunn Field, the technologies

which could be used to mitigate ground water must meet the substantive reqkirements.

Groundwater Clea.qup Levels need to be defined and groundwater ffeatment systems

musl comply with air emission requirements and the Clean Water Act.

The (3rounclwatcr Cleanup Levels (GCLs) define the contaminant ¢_)nccntration levals

allowed to remain in the ground water. The puq)osc of the CEIRCLA Early Interim

Remedial Measure is to reduce the current or potendal risk to public health and/or the

environment. Therefore, flrnl elc_ltlp level_ need not be established at the time of the
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interim measure in Dunn Field, Tentative cleanup goals should be established. Those

cIeanup goals will be finalized at a later dal_ 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 feder_ Maximum Contaminant

Levels CMCL,s) 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 o0ntaminants of concern is presented in Table 5.1.

5.3 Air Emission Requirements for Ground Waler Trealment

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

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

chemical-spoeifie ARARs, and Memphis/Shelby County Health Depariment Air Code

regulations.

At the present time, the status of ozone and carbon monoxide air pollutanta in

Memphis/Shelby County is under review. EPA Region IV is eurremly reviewing

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

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

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

redesignation of SheIby/Memphis Coultty from a nonattalnment area to an attainment

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

nonattalnment area for lead air pollutants.
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Emission requirements for ground water treatment systems are handled on an fodividual

basis since emission standards for VOCs have not been defined. The Memphi_Shelby

County Health DcparLment has an administrative requirement for a construction-

operating permit (Chapter 1209-3-9) before the system goes into operation. Each

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

O3AO'D.

............ c ir_
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6.0 IDEN III_ICATION OF I I_HNOLOG]F_

An interim treatment System controlling o3nlamin_t migration in ground water at Dunn

Field will have three components: extraction, txeatment, a_d disposal. Several viable

technologies _nd p_ocess option_ are capable of accomplishing these functions. These

techno]ogie_ and process options wl]l 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 w_ether it

i_ n_e_f_ to bnng the water to the surfa¢_ for treatment or if tre_ttment cart t&ke place

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

of trenches or wells. For an extraction _ystem to be considered vlable, it must be able

¢oatrol migration, be a proven technology, be able to be _rmittexl, and mu_t not b_

cost prohibitive.

6.1. | Int_rcentor Trerlches

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

contamirt_t p]ume. Intcrcel31or trertche$ a.ee prlma_ly u_x] in Situations involving

shallow ground Water due to their low operating costs and efficiency al ground water

extraction.

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

collated. The use of open trenches is limited to very _ha]]ow aquifers _vhere an open

ditch would not create an undo safety or ex_vadon problem. Bused trenches work on

the mine principle by creating a zone of high permeability which intercepts ground

water and diver_ it_ flow to a e.ol]ection point. Excavatlo_ i$ $1il] requlred to the

aquifer where a slotted or perforated co][e¢fien pipe ca_ be buried in highly ,_rm_b]e

backfi]l. The buried trench then acts as a drain which intercepts and/or contains further

ground water flow away from a _ke. Th_ efft_t 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. Th_s would allow capture of only the ground water flow up gradient of the

trench.

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

this depth are extremely difficult and cosily to construct in a safe manner. Therefore,

trenches will not be considered further in _elccting alternatives to control ground water

migration from Dunn Field.

6.1,2 Wells

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

wells can utilize two systems: well points 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 p_pe and

_uetthn 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 Fthvial

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 point_ 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 to the surface. The pump

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

conditions. Installation costs are higher due to the larger size and greater depth of

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

thtarcepl a plume which is wider than the ¢aptare zone Of one wall.

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

contaminant migration in an aquifer. The walls can be placed on the down gradieal

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

The wells can also be pl&ced near the ¢erller of the plume to extract all contaminated

groulK[ water flowing do_cn gradient from the sotzrct: and reverse the flow of the

contaminants already down gradient from the well.

There are additional techniques that can be used with pumping wells to increase their

effectiveness in preventing ground water migration. Slurry walls can he used to create a

physical harrier either down gradient to prevent further migration or up gradient to

prevel_t ground water flow beneath the soiree of Contamination. Ralnjection of treated

ground water can be used down g_dler_l of the contaminant plume to ace_elerate ground

water flow back toward the extraction wells. Reinjection wells installed up gradient of

the plume can a$$i$l by acealeratlng ground water Ioward the exlractthn walls. These

techniques can supplement the effectiveness of pumping wall_ in conlralling

contamination migration.

For the purposes of this Interim Remedial Measure to control ground water migration

from Dunn Field, pumping wells will he retained for further consideration as a

compotlent Of _fl aJternative. At this time there ls not sufficient data avallabfo to

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

pumping wcgs nor relnjection walls placed down gradient of the plume will be

considered. The use of pumping wells within the plume and ralnjection wells up

gradient of the plume will be retained for further consideration as components of

alternatlves. 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 Treatmeul

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

_afely 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 VOCs.

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

treatment, chemical treatment and biological treatment All of these treatment processes

could be utilized individually or in combination at Dunn Field to effectively treat

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

sire without having to extract the ground water.

6.2.1 In-sire Treatment

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

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

technologies for in_ilU treatment of ground water contaminants inclede bioremediation,

chemical immobilization, chemical mobilization, chemical detoxifieation, and vapor

extraction. Elements of th-$ttu treatment which must be addressed include methods of

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

contaminants and reagents beyond the treatment zone.

ln-Situ Bioremediation - Bioremedlation is a process that uses the soil's naturally

oceuning microorganisms to de_compo_e toxic or hazardous organic compounds.

Successful in-sltu bioremediation has been performed on contaminated soils and ground

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

nutrients.

$ LO J613 t$ EC6 - F2J E/_DII_ I//u r_ 27, 1994 64
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Implementation of bioremediation technology is controlled by the specific conlaminants

and the hydrogeologie conditions. To evaluate a silo's suitability for bioremediadon

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

bench scale study.

The characterization would include an assessment of the organic and inorganic

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

and soll and ground water chemistry. Chlorinated solven_ such as those present in the

ground water at Dunn Field are not readily biodegradable using fa-silu techniques. The

limited knowledge of the extent and edaracterisdcs of qhe zone of contamination around

Dunn Field further restrict the development of bioremediation as an interim treatment

technology. The hydrogeologlcal conditions dictate the method for delivery of

Lre.atmenl reagents to the subsurface and methods of controlling the spread of

contaminants and reagents beyond Ihe treatment zone.

Laboratory treatabilily studies would be required to confirm the viability of biological

treatmenl and to identify the conditions required to stimulate the available biomass.

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

determine the fate of ¢onla.minanls and deiine the pro_ess in grealei" detail. The

thlermediate produeL_ of microbial me_.boli£m may somedme_ resufi th compounds

which are more baTardous than the original contaminant. The time neces_ry to

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

interim treatmen[ system.

In-Situ Chemical Immobilization - Immobilization processes &re designe_i to stabdize

or solidify the ccntamthant thereby rexlucing the wasle's solubility, toxicity, or mobility.

Most stabilization and solidification processes favoive the addition of maIcrials to the

waste which, in the _ of the gx*ound water at DuNn Field, would require numerous

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

_LOI6 _d/SEC5 ER/ERDRFIIJU_¢ 27 L9_4 6 5
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Dana Field. Most stabilimtfon and solidification technologies are effective on

it_c)rganlcs and metals but have limited application for organic compounds which are of

prima O, COnCern at Dunn Field.

/n-shu vitd_cation, the process of heating the contaminated soil mrea until it becomes a

mollen solid has shown success at immobilizing organic contaminants. Implementation

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

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

The large size of the potenfia3 area of contamthatfon and the _ladvely ditute

concentrations of the wastes would result in prohibhive costs it" in-s_ immobilization

technologies were to be used. Stabillzalion and solidification would be more effective

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

Therefore, stabilization and sc)lldification will nel be considered furiher as tre.atrae[tt

technelogles for the contaminated ground water at Dunn Field.

In-Situ Chemical Mobilization - Chemical mobilizatioa, or "soil flushing", is the

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

contaminants sofob]e. The mobilized aqueous contaminants can then be removed from

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

inorganic, and metal contaminants. Most applleatlotts of chemical mobi[izalfoa require

• a_ the conlaminated soil be excavated. Since excavation is not desirable at Dunn Field

in-s#u chemical mobilization will nol be considered further as a treatment technology.

Use of chemical mobilization may have meat at Dunn Field it" combined with a pump

alld treat alte_ative to make the col_tamiNants more soluble for transport to the surface

for tre_tmerll.

In-Sifo Detoxil3cation Detoxif_calion technologies utilize the chemlcal _e.actions of

hydrolysis, oxldation/reductlon, and neutralization te transform contaminants _t) a less

$ L010 2315 E_.r_t/E_R_llJu r_ 2 _, 1994 6-6
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toxic state, ln-aitu detoxificagon would require the addition of reagents to initiate the

desired chemic_J reaction. Certain metals are the only compounds which de[oaitication

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

par_cularly organic compounds, present in the ground water at Dunn Fiord, this

technology will not be considered further.

In-Situ Vapor Extraction Vapor extraction is a proven in-s#u process for removing

volatile mid semi-volatile organic compounds from the unsaturated zone of soil.

Vacuum pumps or blowers are used Io induce an air flow through the soil The volatile

organic compounds are destJrbed from the ground water and soil into the air stream. A

trench or network of extraction wells is constructed to collect the air for Ire_atfoent on

the surface before release into the atmosphere.

Vapor extraction is an effective means to remediate a site once the source of

contamination has been removed and the extent of the contaminant plume has been

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

which vapor extraction affects is soil. The ground water is approximately 60 feet below

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

remediating the ground 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 Activated Carbon Adsorotion for VOCs Removal

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

the surface of activated carbon. Treatment of water containing VOCs ca_ be

accomplished by passing the water through a single or series of activated caxbon packed

bed re.actors. As the water comes in contact with the activated caxben, VOCs are

attracted to the surface of the carbon parlicles.

$ Utll 6.23 I$ EC_ -FA_JE_ RF//$ua_ 271 1994 6-7
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A typical carbon sy$_m uses gz_nular aetivaLed carbon iN a series of downHow reactor

vessels. The size of the reactors and flow rate through the re.actors must be designed to

achieving sufficient eontzet time for the VOCs to adsorb to the carbon. In addition to

contact time, the effectiveness of carbon adsorption depends on the available surface

area of carbon _d the strength of the molecular attraction between the carbon and

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

carbon granules decreases. Periodic monitoring will indicate when the adsorptive

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

To optimize performance of activated cz_rbon water treatment, the suspended solids

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

caught in the c_rbon bed, should be removed prior to contact with the activated carbon.

Suspended solids can usually be removed by physical means such as sexiitaenmtion 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).

Economica_ 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 casbon surface.

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

be required. Faeh 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 dlspesaI as a hazardous waste,

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

Interim Remedial Measure, regeneration will be necessary. Using activated carbon as

the primary means of ground water trealment demand the expensive operation and

$1_16 2MSE('6-ER/ERD_I/Ju_¢ 29. 1994 6 g
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m_Jntenance of a c_xbon adsorption and regeneration system at Dunn Field. Therefore

this technology will be re,tined as a possible component of a treatment aitematlve.

6.2.3 Air Stri_)oth_ for VOCs Removal

Air stnppthg is a physical process of mixing water Contaminated with volatile org_nlcs

with cle_m air. "]['he intimate contact of the water and alr c_u_._ a mass transfer of the

volatile organics from the liquid to the gaseous phase. Two categories of air strippthg

processes are used: dispersing ;fir _n Iiqaid or dispersing liquid in air.

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

through a volume of stored water. This r_uire_ an air compre.s_or or thJve motor_ to

generate pressured air or lurb_]ent mixing thus requiring a great dea] of energy.

The more frequently used air _Irlpping systems disperse liquid through air. Typical air

stfippthg devices in this category include packed tower aerators, redwood slat aerators)

cooling towers) and spray towers. These syslems create water droplets or a water film

{o fociliI_t_ ma_s _ansfe.r a_ the water pa_se$ _ountereur_ent to the _ir.

Packed towers with ceramic, plastic or glass media are the most common air stfippthg

deaice_ The con_mlnated water enters at the top of the tower _ted t_c_le$ down across

•the media thus encouraging contact wilh air. Air is forced upward using an air blower.

The volatile organics transfer to the gaseous phase and _e exhausted with the air out the

top of the tower. The air to water ratio required ig generally le$_ th_.n I00 to I. A

proi_rly designed and operated a_r stripping lower typically achieves 99 percent

removal of vo]atil_ organics in the water _fflueflt.

For most e_cient o_ratlotL water being treated _)y mr stripping should be low in

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

water contained approximately I mglL suspended sollds, which would e_sily pass
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through _m air stopping system without affecting iLs ol_ration. Therefore filtration of

the cxtract_l water prior Io air stripping would not be reqthr_L

A typical pack_ tower will be 3 to 10 feet in diameter depending on Ihe Flow rate

desired and 10 to 30 feet in height depending on the level of clr_mup required. Towers

axe generally readily available and _ be obtained as mobile units. Operation is

relatively simple and main_nance costs are low making air stripping a t_h_ology which

would be well suit_i for u$_ at Dunn Field,

Since volatile organics would be rele_ed to the atmosphere, _r emlssth_ requirements

would be a factor io the d_ig_ and operation of an air stripping tower. Carbon

adsorption, as descrlbecl above, is an effective means of caplunng Ihe volatile organics

from an _,]r Strum. The air flow from the air $tripp_r would b_ Convey_ to

activated c_rbon system for removal of the VOCs. This system would consist of two

t._m_, opcratin K in _rlgs, that would b_ exchanged when the first I_mk be.cor_es

_atorated with VOCs. Spent carbon would either be transported off-site for dispo._al or

r_generation, ot r_l_erate_ on-sii_ using a thermal treatment system. On-sil_

regeneration would o_ly be practical if enough VOCs were produced to make this

economically justified. A properly designed and operating activated carbon scrubbc_

achieve greater than g9 percent removal of volatile organic compounds from air.

This eff_tJve VOC reduction should meet all ambient air quaJky requirements.

Air _tfipping using a packed tower and an optional activated carbon adsorption air

scrubber will be re.the0 and incorporated into an _rnafive for t_'eatment of extracted

grouod water from Dunn Field.

_.2.4 HV/Oxidatlon for VOCs Removal

Oxidatioo is a chemical process which can be used to destroy organic contaminants.

R_nt dewlopm_nt$ in oxidation technothgi_, koown _.5 adv_¢.e_J oxldatioo processes,

$L016 _3_c'_ _DRICI_a_ • _. 19_ 6-1[)
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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 pror.ess using ozone and/or hydrogen

peroxide.

ULTROX International has developed pre_:ess which uses UV light plus ozone andlo_

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

Superfund Innovation Technology Evaluation study in 1989. The ULTROX process

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

to below detectable levels.

The ULTROX treatment system consists of the following major compenents: a

UV/oxldatlon 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, _-e used to produce the UV radiation. The hydrogen

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

predetermined hydraulic detention time for adequate exposureto the UV light. Ozoneis

transferred to the contaminated water forming hydroxyl radicals which are powerful

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

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

water and chlorine. Ozone which is not fully Lrm_sferred to the water is captured in the

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

The primary appeal of OV/oxidat3.on over the other treatment processes is that it

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

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

handling of the priority pollutant, ozone, and susceptibility of the UV lamps to fouling

which diminishes their effectiveness. As cases of st_ccessful use of UV/oxidation

continue to rise, these concerns me diminishing.

SLOl 6,231s EC6-FJ_J EP4_RF1_Iu,_* 27. 1994 6 II
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Treatability studies would be necessary before implementation on the ground water at

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

degree of technical expertise needed to oversee the operation of a UVloxidation system.

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

UV/oxldation 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.

Property designed, UV/oxidation has proven to be a successful method of creating

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

UV/oxidadon will be retained as an aJternatlve for treatment of extracted ground water

from Dunn Field.

6.2.5 Biole2ical Treatment for VOCs Removal

Extracted ground water containing VOCs may be treated in biological treatment

reactors. In most applications, aerobic biological treatment processes are used for

removal of hazardous organic matter. Aerobic biological treatment reactors can be

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

In suspended-growth reactors, bacterial growth occurs in the water, which is thoroughly

mixed to promote oxygen transfer to the microbes for respiration. Oxygen and other

maemnutrients, such as nitrogen and phosphorus, are supplied in these reactors by

mechanical means, such as air diffusers and chemical feeders. Examples of treatment

operations which utilize suspended-growth reactors include activated sludge and aerated

lagoon processes. A disadvantage of zuspended-growth re.actors is that due to the

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

In fixed-film reactors, bacteria grow on an inert support medium. Contaminated water

is distributed over the medium, allowing organic matter to contact and be consumed by

_LOIg.23_SEC6 ER/E._d)RFI/Iu*_¢ 27, 1994 g 12
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bacteria. Oxygen is supplied from the atmosphere or by forced air blowers.

Maeronutrients must be injected into the system. The two primary types of fixed-film

reactors are trickling filters and rotating biological contaclors. Because of their module

construction and adaptability to flow and contaminant concentration variations, rotating

biological contactors (R.BC) would be best suited for implementation at Dunn Field.

A RBC consists of muldple plastic discs mounted on a horizontal shaft. The _haft, at a

right angle to waslewatar flow, rotates with about 40 percent of the total disc area

submerged. The bioadsorpdon and bio-oxidation take place on the surface of the disc.

To achieve higher contaminant remova L multiple RBC can be connected in series

ereating a longer hydraulic detention time but also requiring a larger de,ignored

treatment area. Microbial growth which sloughs off the RBC must he removed by final

clarification in a settling tank. Sludge from this clarJfier will require treatment or

disposal in a b_rdous water landfill. In cold climates, RBC must be covered since

biological activity may be significantly reduced. Gas emlsslons may result which

require monitoring and/or treatment before release into the atmosphere.

Laboratoq¢ treatability studies would be required to confirm the viability of biological

treatment and to identify the conditions required to stimulate the biomass Next, a

bench-scale study, including a complete material balance, would be used to determine

the fate ef contaminants and define the proces_ in greater detail.

The time necessary to perform these &nalyses has adverse effects on the expeditious

ealablishmenl of m 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 alr emlssthns further increases the eftbn and

expense to treat VOC contaminated ground water using biological means. Therefore,
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biological treatment will not be retained for further conslderafion as a alternative for

ground water treatment at Dunn Field.

6.2.6 Off-Site Treatment

An option 1o 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-alte 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 al Dtznn Field. Most municipal wastewaler _eatm_nt systems co,lid

not adequately remove VOCs. Thus a speelelized industrial wastewaler treatment

facility would be needed to handle this ground water.

Transportation present_ an insurmountable problem. Assuming 520 gpm of ground

water is being extracted, _d tank trucks equipped to haul 6,5_ gallons, one trunk

would be required every 12.5 minutes. To be effective, the ground water extraction

system must operate 24 hours per day, year round. The intense dedication of tank

trucks and sufficient drivers to accomplish this task is not feasible.

Therefore, off-site treatment of ground water from Dann Field will not be considered

further. Off-slte treatment and/or disposal of residuals produced from other treatment

systems may be ineorporaled 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 alterna6ve 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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Too following discharge routes will be considered: discharge to a Publicly Owned

Treatment Works (POTW), discharge to surface storm water drainage system, or re-

injeedon of the water back into the ground via wells or iofiILratlon. For a di_pos_ route

to be oonsldered viable, it must be able to handle the flow rate, be able to be permitted,

and must not be cost prohibitive.

6.3. I I)ischar _e to POTW

The treated ground water could be discharged into the Memphi_ sanitary sewer system.

Wastewater from the D0nn Field azea is conveyed to the Chy of Memphis - South

Waste Treatment Faci]hy. Hydraulic capacity at tI3is facibty is available to handle

treated ground water di_cberg_ from D0nn Field. The hydraulic capacity of saoilary

sewers serving the Doon Field area is not ilke]y to accommodate the eddhiona] Now.

Administrative requireraents, io the form of a System Discberge Agreement (see

Appanthx D) would need to be met before this action could be implemented. The city

would accept certain ]oadings of cotltamthams in the et'fluerlt based upon the types of

consbtoer_ts the POTW is equipped treat.

6.3.2 Discharge Io Surface Dratha_

The cootamb3aled ground water could be sufficiently treated to meet substantive NPDES

requirements and theo discharged i_ close proximity to the site along the northern

boundary of Dttno Field. A suitable surface drainage channel lies along the north

boundary of Dunn Field which leads north to Cane Creek and thence to Nonconnab

Creek. Section 12 l(e) of CERCLA exempts any response action conducted on-slte from

having to obtzJr_ a Federal, State, or local permit. Under the Clean Water Act,

operation of the preforred alternative would be considered to be a "direct" di_ehazge.

By EPA definition, direct discharge of wastcwater is considered to be orb-site if the

receivthg water body is ir_ the area of cootarninatiott ¢3r is th th_ very close pfoxlmlty to

the site and is necessary for impleraentatlon of the _ponse action (even if the water
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body flows off-site) (August, 1988 USEPA; August. 1989 USEPA; and OSWER

Directive 9234.1-02) . The NPDES permit that DDMT ¢urrendy holds is for storm

water only. DDMT would have to file a modified NPDES permit applicauon to

describe the additional discharge locations, the continuous discharge rate and required

constituent levels for the on-site treatment system in order to solicit substantive ARARS.

However, the administrative requirement for either a permit or permit-equivalent would

not be applicable because this will be an on-site discharge in accordance with OSWER

Directive 9355.74)3.

If this strategy were employed for disposal of treated water, the ability of the drainage

system to accommodate the addltJonal flow during bo[h dl3t weather and wet weather

would need to be considered. Furihermore, the added flow could potentially enhance

scouring of stream banks and degrade down stream water quality. In addition, water in

the channel could potentially infiltrate surrounding soils and. if contaminants are present

in those soils, ere.ate le_aehing and added mobility of those contaminants toward ground

water.

6.3.3 Reiniecdon or Infiltration

The treated wa[er could be returned to the Fluvial Aquifer by ralnjection or infiltration.

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

Rei_ection - A_ previously discussed, the treated ground water could be ralnjected into

the Fluvial Aquifer in a manner which would help control contaminant migration.

Relnjection down gradient of the contaminant plume could reverse the gredient in the

ground water and accelerate the movement of contaminants back toward the extraction

wells. Since the plume extent is not fully defined, this action could also accelerate the

movement of contaminants away from Dunn Field. For _is re26on, relnjectthn down

gradient will not be considered furlher.
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Reinjeclthn wells placed up gradthnt of the sources of contamination could asslsl in

flushing the contaminants from beneath the burial zone but would not n_r..essafily help

control migration. Permitting of any reinjecfion system would be required and may

create obstacles to implementation but opgredient reinjec_on will be relmned as a

dis po_J alternative.

Infiltration Treated water would be relca£ed onto the ground sun_ac_ _qd allowed 1o

saturate and then infiltrate through the soll into the Fluvial Aquifer. Used over the

burial areas or up gradient from the burial arenas, this method of disedarge would aid in

flushlng the eontaminanls out af the soil and toward the extraction wells for treatmenL

However, moving the cori_.nlklaJ1rs deeper i_to the soil a_d e]oser 1o the F]uvla] aquifer

will not contribute to a permanent solution. Therefore, infiltration in Dunn Field will

not be considered further. Infiltration downgradlent would require setting aside acreage

to receive the treated water. Sufficient land area is not likely to be available nearby,

and would pose conflicts with surrounding residential and institutional land uses.

Therefore, infiltration downgradient will not be considered further as a means of

disposal of treated ground water.

Deep Well Injeelion - Treated gmuod 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 aside 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 to

the problems of Mgisdes m_d high transportation costs, deep well injection will not be

considered further as a me-ms of disposal of treated ground water.

S L016,_$/$ EC6-F_d_-_DRFI/Jun¢ 27, 1994 6-17



66 79

i!" _
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 par_ of an extraction,

treatment, and disposal alternative are noted.



TABLE 6,1

Technelegles Screened and Retained for Consideration
at Duan Field

GG 8O

_p_tion Te_hnolo2v Process Outlon Retained

In Situ

Extraction

Treatment

Disposal

Physical or
Chemical Processes

Interceptor Trenches

Wells

Activated Carbon Adsorption

Air Stripping

UV/Oxidafion

Biological Treatment

Off-Site Treatment

POTW

Surface Water Discharge

Reinj ectian

Bioremediadon
Chemical Immobilization
Vitrification
Chemical Mobilization
Detoxificafion

Vapor Extraction

Well Points

Pumping Well
Pumping Well

with Reinjection

No Emission Treatment
Emission Treatment

Suspended Growth
Fixed Film

Down Gradient

Upgredient
Infiltration

Deep Aquifer

X
X

X
X

X

X

X

Source:E S, 1993.
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7.0 HYDROGEOLOGIC I_PACTS

7.1 lnt rod0ctlon

The conceptual design of a system to control contaminated ground water in the Dunn

Field vicinity of DDMT can be efficiently performed using mathematical models.

Ground water modals 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 mare sophisticated

evaluations, such as to account for spatial variations of sails, other 3-dimensional

factors, or chemical transport effects.

The objectives of modeling the Fluvial Aquifer beneath Dunn Field are to evaluate flow

control created by various patterns of extraction wells. Data to be used in this analysis

was developed during the 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

appropdate to evaluate and compare different scenarios.

The models to be considered here are suited for _imulating the hydraulic behavior of

aquifers. More complex models which simulate both the hydraube behavior and

chemical transperl are limited by the lack of site-specific data to calibrate them.

Therefore a key assumption in the modeling is that the contaminants move through the

aquifer like the water does. This is a good approximation for a 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 caplurthg a variety of

contaminants regardless of density or other physical properties. This assumption is

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

Two ground water medals, MODFLOW and DREAM, were c_nfidered for use in

evaluating ground water control scenarios. The first model considered was

MODFLOW, a numerical modei 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 plaeemeel, and recharge) and

boundary conditions, such as active or inactive areas. The combination of modules and

the resulting output are expressed in numerical terms that approximate the responses of

actual aquifers to pumping, reinjection, or other stresses. The output from MODFLOW

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

An effort was made Io calibrate MODFLOW to the Dunn Field environment. The

conceptual model of the Fluvial Aquifer was aa 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 conceptual model was expressed as a one-layer grid of

varying cell sizes that increased in all directions away from Dunn Field, Input consisted

of known and inferred ground water elevations from September 1992 and elevations of

the aquifer bottom.

Prior to evaluating response to stress, a numerical model should produce steady-slate

conditions with no stress on the system, followed by ea_ibrelion 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 bottom 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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gel_eral responses of the model to SLeady-stglo simulations were _ follows:

• Modeling a small grid of 1200 feet by 1200 feet produced dewatering of cells, a

situation not known to exist in the Fluvial Aquifer.

• Modeling with larger grids of 3400 by 4800 feet and 6200 by 7000 feel produced

an unbal&ncod water budget and rising (rather than alead-state) ground water

elevations across the site, Changes in cell va_abJlity 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 I_ydrogeological data norlh and east of Dunn Field may have hindered

model calibration, particularly if this area exhibits geological features or water tables

different from what has been observed to date. Without steady state conditions

satisfied, calibration simulations and testing of extraction well scenarios cannot give

valid results.

An analytical model program (DREAM) was then considered to represent extraction

scenarios at Dunn Field. This program was developed at the University of Oregorl

(1990 Bonn and Rounds) and uses basic ground water-related equations to predict the

effects of stresses on ground water systems. Within stated limitations, this program can

be used an estimate of ground water flow conditions and an analytical tOOl for

evaluation of pumping and injection systems. It does not replace the precision and

accuracy possible with numerical mede|it_g p_ograms, but it does provide a working

estimate of the result of Stress o_ simple ground w_tter $ystern_ and has been used with a

valSety of ground water flow problems. DREAM was thus selected for evaluation of

pumping scenarios at DDMT.

DREAM calculates drawdowns, water level elevations, stcady-state velocities, and

steady-state streamlines. The transierlt drawdov¢_ and water levels are calculated rising

the Theis equation. The Theis equation describes unsteady, radial flow to a well

$ L_ I & 23 I_ECT- ER/,_DRF_I ur_' 27. 1994 7-_
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completed in a confined aquifer. The basic assumptions for the model sre the same

ones which apply to the Theis equation. These include:

• The aquifer is homogeneous, isotropic, confined, of uniform thickness, and of

infinite areal extent.

• Before pumping, the piezometnc s_rface is horizontal. The well is pumped at

a COnsent i_t_.

• The pumped wen 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 instantaneously with decline in

head.

The values of the sire.am 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 response to various pumping scenarios.

Although the aquifer is assumed to be of uniform thickness, this condition is not tr_e 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 subsequenl 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 4,0(]0 feet notah-south. The pump test well was placed in the center of

the grid at the origin. The location of each of the proposed extraction wells for each
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scenario was plotted on the grid and given an x coordinate and a Y coordinate based on

ils location relative Io the pump test well.

After the grid was established, the rondel was calibrated using aquifer parameters from

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

Storage coefficient:

Transmissivity:

Natural gradient:

Flow direction:

Aquifer thickness:

Porosity:

0.19

1994 ft/day
0.015

west

20 feet

0.20

The natura] gradient and the flow direction were based on static water levai

measurements collected from the wells in the Dunn Field area in September, 1992. An

approximation to the s_tic water tabfe is shown in Figure 7.1. Due to the simplicity of

the model, the grathenI was assumed to be constant across the site. An average of the

gradients from the north end, where the gradient is the higher, and from the south end,

where the gradient is lower was used. Figure 7.2 shows the actual September, 1992

contours superimposed on fee simplified contours used in the DREAM model based on

an average gradient. Afthough the simplified contours do not match the actual site

conditions, the figure shows that they are close and that the simplified contours _hould

provide a good estimation of the Fluvial Aquifer. Furthermore, using the same

contours as the starting point for each scenario aids in eompanng the effect of different

$_llallOS.

7.4 Simulations of Candidate Pumping Scenarios

Numerous trials were performed using the DREAM model to develop an understemding

how pumping would affect the contaminated area identified during the Law Study. The

pump test eooducled in 1992 (see Section 3.5) revealed that a single well in the Fluvial

Aquifer has a speclfte capacity of 5.8 gpm per foot. For a pumping well in a 20 foot

thick aquifer, the maximum operational drawdcwn should be about 67 percent of the
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aquifer thickness (or about 13 feet). Based upon the specific capacity, a discharge of 75

gpm achieves thisdrawdown. Simulations with DREAM suggested thata singlewell

provided a capture zone thatwas about 200 to 300 f_t wide. Therefore severaltrials

were performed using multiple wells to understand how these wells modified the flow

patternsbeneath Dunn Field. These trialscan b_ grouped intothreecategorles:

l, EAtraedon wells within Dunn Field

2. Extcacdon wells in Dunn Field and off-site downgmdthnt

3. Extraction and Rethjeetion wells within Dunn Plaid

Further trials within these categories revealed only small differences between numbers

of wells, flow rules, and capture zones. Therefore these three categories were used a5

the basis for the following three scenarios.

The duration of pumping can be set for each trial Modeling shot_ durations of

pumping, on the order of days to weeks, predicts a zone of influeaee relatively close to

the pumping locations. Pumping for longer periods, on 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

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

7.4.1 Extraction Wells On Site fSeenario 1)

Scenario 1 consists of 8 extraction wells all located along the northwest and west

boundaries of Dunn Field. The proposed locations of these exh-aetion wells arc 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 _outhem-most six wells arc

pumped at 75 gpm, while the two northern-most wells are pumped at 40 gpm and 30

gpm (proceedthg northwaxd). Well spacing it 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.

$ L016._/$EC7._eAZDRFUlu,_ 27, 1994 7-8
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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 covcr some 25 acres. The approximate zone of rapture for this scenario is

28 acres of Dunn Field west of the East Boundary, plus another 12 acres off-site (to the

noah and west of Government property). The zone of capture extends approximately

230 feet west of Dunn Field and approximately 360 feet noah of the North Boundary of

Dunn Field.

7.4.2 Extraction Wells OnlOff Site (Scenario 21

Scenario 2 consists of eight extraction wells, six located on site and along the northern

and western boundaries of Dunn Field and two off-site approximately 350 feet west near

Rozelle Street (see Figure 7.4). Well spacing along the westent boundary of Dunrl

Field is approximately the same as Scenario 1. Two wells from the noah are moved

off site down gradient in an effort to capture more of the off site contamination.

Because the line of on-site wells is only 400 feet up gradient from the off-slte wells,

they intercept water that would otherwise be captured by the off-sile wells. To prevent

dewatedng, the total flow in this scenario was reduced to 395 gprn. The two off-site

wells are pumped at 25 gpm and the southern-most well and pump test well are pumped

at 50 gpm. The three wells along the west fence are pumped at 70 gpm. The northeast

well is pumped at 35 gpm+ Like the simulation shown for scenario 1, the duration of

pumping is 5 years. In this scenario, the wells along the west boundary are intended to

prevent any more contamination from leaving Duan Field; reducing their number would

allow contaminants to be pulled off-alte.

The streamlines showing flow to these extraedon walls are shown in Figure 7.4. The

approximate zone of capture covers about 25 acres of Dunn Field west of the East

Boundary, plus another I0 acres off-site. The zone of capture extends approximately
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340 feet we_t of Dann Field and approximately 130 feet north of the Norlh Bounda[ T of

Dunn Field. The off-slte influence in this scenario is less than Scenario l because less

control is exerted north of Dunn Field. Because of the interforcncc between the off-site

and oil-site wells, lower pumping rates are required to avoid dewaterlng the aqalfcr.

These lower pumplng rates affecled all wells, and had the most effect on the off-slte

wells. As shown in Figure 7.4, the impact of the off-site wells is only a slight

improvement over $cen_o I.

7.4.3 Extraction and Relalee(]orl Wells (Scenario 3_

Scenario 3 ee_sEst$ of_ix extracdon wel:$ and fotlr relnjectio/I wells. The six _xtraction

wells are located within Dunn Field along the northern and western boundafle$.

Spacing of these wells is slightly greater than in scenarios 1 and 2. Th_ four reinjection

wens are located toward the easl boundary of Dunn Field approximately gO(} feet

t_pgradient of the extraction wells. The relnjection wells could be located elsewhere,

bte placing them outs:de of the capterc zone of the exLraeLiofl wells eliminates

opportunities to re-treat the grourtd water if a t_eatment system faJlur_ thadvertentJy

introduced contamirtants back into the aqtdfcr. Locating them inside the captur_ zone

allows effective control should a syslem failure occur.

The total pumpir_g rate for the extraction wells is 360 gpm, divided equally between the

s:x wells. At re.lnjectlon, this flow is distributed equally to the four wells. The

proposed locations for these wells arc shown in Figure 7.5, along with the streamlines

of flow. In thls scenario, the approximate zone of capture is 14 acres of Dunn Field

west of the East Boundary, plus another (].5 acres off-site. As before, th_ duralion of

pumping is 5 years.

Pumping at higher mte_ increased the mounding effects around the relnjectiort wells,

and thcrea_,ed the capture of clean ground water north and south of the contaminated

zo/ic.
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7.5 Comparison of Ground Water Control Scenarios

The three scenarios just described provide an useful contrast in strategies to control

contaminated ground water beneath Dunn Field. The use of wells within Dunn Field

(Sceaarlo 1) appaars to be a feasible and re_istic approach to intcrcapting ground water

contaminants.

Moving extraction wells to off-site locations (Scenario 2) where contaminants were

found in 1990 somewhat increases the capture of off-site contaminants, but also adds

some risk of palliag contaminants beneath Dunn Field off slte. Since the extent of

contaminants off-site has not geen determine_, and b_ause of the time that ha_ elapsed

slate the 1990 sampling (allowing further migration), the location of off-site

contaminants is uncertain. While off-site extraction wells may be part of an uglmate

solution, more information on the extent of eon_mthatlo_ and nature of pathways

appears necessary before the best locations for off-site extraction wells _ be

determined.

The ralnjection of treated ground water (Scenario 3) offers accelerated capture of

contaminants beneath Dunn Field, at the expense of capturlag more off sile

contaminants. With relnjecfion upgrediem, conmminams in the Fluvial Aquifer beneath

Dunn Field are pushed into the extraetioa wells, thereby cleaning up that portion of the

aquifer more quickly.

7.6 Impacts of Pumping Scenarios

7.6.1 ]tappets on Nearby Domestic or Production Wells

According to the Law Study raporl there are no domestic or production wells completed

in the Fluvial Aquifer near th_ Dunn Field area. The nearest public water supply wells

are in the Memphis Sand Aquifer at the Allen Well field owned by the Memphis Light,

Gas, and Water Company. Other privately-owned water supply wells are screened in
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the Memphis Sand Aquifer, and ate at some distance away. Although 500 gpm may be

pumped from the Fluvial Aquifer at Dunn Field as part of the IILM, there would be no

noticeable effect on the Memphis Sa_d Aquifer.

7.6.2 Imoaets on Nearby Surface Water

The nearest surface water feature to Dunn Fidd is Ca_e Creek located 1,600 feet to the

north of Dunn Field. The creek lies at an elevation above 240 feet mean sea level

0dSL). The water level in the Fluvial Aquifer in Dunn Field is below this alevafion

(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 mosl of

its length upstream of its confluence with Noneonnah Creek (al an elevation around 205

ft MSL). Pumping in the Fluvial aquifer 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 aquifer into the creek (it is not occurring in the Dunn Field

vicinity).

7.6.3 Reiniection of Treated Water

Relnjecdon of treated water back into the Fluvial aquifer 800 feet upgredient of the

extraction wells will create an artificial mound of ground water that will extend out

approximately 500 feet in all directions from the rethjection wells (usthg 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 affecl 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 a me4ms of protecting lho public water supply, they would have to allow a

variance to current regulations h_fore this could occur.
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8.0 DEVELOP/ASSEIVIBLE TECHNOLOGIES INTO ALTERNATIVES

The technologies which could be used to control ground water migration at Dunn Field

were reviewed during the scrccnlng analysis descllhed in Section 6.0. Those

extraction, treatment, and disposal tcchaothgfe_ which were relaiaed are listed below.

A. Extraction

1. Pumping Wells - On Site Only

g. Pumping Wells - On and Off Site

B. Treatment

1. Air Stripping for VOCs - Carbon Air Scrubber option

2. UV/Oxidatlon for VOCs

C. Dispo_aJ

1. SanitaIT Sewer to POTW

2. Surface Wa(er Discharge

3. Relnjection

Alternatives for controlliag migration of ground water from Dunn Field can be

formulated by selecting one tcchnothgy and process option for each function

(extraction, tzeaLment, and dlspo._al). The alternatives considered for the comparative

_alysis a.re presenLcd in Table g. 1.

g.l A|ternalive 1

This is the No Action Abemativ_. Selection of the no action ALternative at Dunn Field

will bc coasidercd as a baseline comparison for the other six alternatives. With no

action, the constituents of concern (VOCs) will continue to migrate downward into the

Pluvial Aquifer from saspccted bat cuffcntly ualdcntified sources in Dunn Ffeld. The

Fluvial Aquifer will continue to rccclvc these contaminants, and will transpol'l them

downgredfent to the wc._t. The conccntratthn of these contamiaants will diminish at

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

will be further diminished by chemical breakdown and nalura_ly occurring

biodegradation. The rate at whlch these process would OCCUrin the Fluvia] Aqalfcr ix

mot known a_d cannot be predlctcd without ferlher study. Furthermore, the distance

SLQI_._ISEC]_ E_tERDRF[IJu_ _7 19_4 _-[



66 98

Table g.l

Svmmary of Remedial Alternatives
Interim Remedial Measure for Ground Water

DDMT Dunn Field

Allernative Extraction Treatment Disnosal

I No Action none none

2 Deep wells air strippingl municipal
on-site sewer

3 Deep wells air stripping I municipal
on- and off-site sewer

4 Deep wells UV/oxidadon municipal
on-silo s_wef

5 Deep wells air stripping I surface drainage
on site

6 Deep wells UVtoxidation surface drainage
on site

7 Deep wells air stripping I ralnjection
on-site up-gradient

on-site

Source: ES, 1993.

INote - Carbon adsorption option can be added to control air emissions of VOCs if
required
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and a-_ off-slte that would ultimately be affected by the constituents of concern cannot

be predicted until further studies &re performed.

8.2 Alternative 2

The ground water extraction system for Alternative 2 consists of eight wells localed on

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

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 lank

constructed for the pumping test (1992 ES). The purpose of this tank would be

twofold. First, it would provide flow equalization. Minimizing fluctuation in flow

would improve performance ancl reduce the size of the treatment system. Second, the

tank would provide suffialent 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 85, an air

stripping tower could be selected to achieve the Maximum Contaminant Levels (MCL)

&_d the Maximum Contaminant Level Goals (MCLG). Table 82 shows both the

highest VOC concentration in any monitoring well during the Law Study (1990 Law)

as well as the expected concentrations from the eight extraction wells. Expected

concentrations would be less than the maximum observed because water would be

SLOI_.n-31$EC_.F_/ERDRF_._ 27, 1994 _-3
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Table 8,2

Expected Concentrations in
Extracted Ground Water for

Contaminants of Concern

Constituent

ConcenLratiofl MCL or Pen:ent RernovaJ

Highest Expected MCLG
(ppb) (ppb) (ppb) Required Expected

V I i i hemieals
1,l dichinroethene 160
1,2 dichloroethene (total) 520
1,1,2,2 tetraehlorcethane 1,900
tetrachIoroethene 240

trichinroethene 5,100
carbon tetrachloride 77

50 7 86 99
200 70 65 99
200 nla n/a 90
100 5 95 99
350 5 98.6 99

8 5 38 99

Source: E._, 1993.

nla 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

expected removals in Table 8.2 ale 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 to the air. An air

stripping tower meeting the performance criteria in Table 8.2 could be readily procured

for this application. The air stripper wouId he equipped with a control panel which

would stop ground water pumping if the air stripper blower maifunctioned. Periodic

cleaning of the packing media would be required to maintain the efficiency of the

system.

Based upon the concentrations in Table 8.2, the extraction wells will produce

approximately 2,910 pounds per year of VOCs (Table 8.3). The air stripping unit will

transfer approximately 2,820 pounds/year (1,280 kg/yr) of VOCs into the atmosphere,

and discharge aboul 90 pounds/year (41 kg/yr) into the water effluent. The greatest

single constituent in the air emissions is triehlorccthene with an annual load of 1,120

pounds/year (510 kg/yr)_ An air stripper equipped with a 1,0_ sefm (standard cubic

feet per rninme) 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 tetraehloroethane at a load of 64 Ihs/yr (29 kglyr), or an

average concentration of 20 uglL. There is currently no MCL for 1,1,2,2

tetraedloroethane.

Based on the Memphis-Shelby County Health Department air permithng requirements,

purification of the exhaust would not be required. Sampling ports would be available

on the air stripper to measure air emissions. If purification was determined necessary
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Table 8,3

Summary of VOC Loadings to Air and Water
Alternative 2

Concentration Total Airborne Water
Influent Load Load Load

VOC Constituent (ppb) Obs/yr) 0bs/yr} (lbs/yr)

1,1 dichlorcethene 50 160 158
1,2 dichloroetheae (total) 200 640 634
1,1,2,2 tetrachloroethane 200 640 576
tetrachloroethene 100 320 317

trichloroethene 350 1,120 l, 109
carbon tetraehlofide 8 26 25

2
6

64
3

11
1

Rounded Totals 2,910 2,820 90

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 thspe_ed of in a baTardous waste landfill.

Treated water would be conveyed to the sanitary sewer manhole located west of Duan

Field on Kyle StreeL The sewer line at this locaron is 8-inch diameter ductile iron

pipe. Due to the continuous addition of 520 gpm from the treated ground water, the

sewer llne would need to be upgraded Io a 12-thch ductile iron or vitreou_ clay pipe.

Pipe upgrades would have to continue downstream until a pipe capable of carrying

current sewage plus the treated water was reached.

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

Treatment Facility. This phmt is designed for 80 milgon gallons per day OVIGD), is

currcmly operating at 65 MGD, and can easily accommodate the additional 0.75 MGD

of treated ground water. The low concentration of VOCs and heavy metals in the

treated ground 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 qucndty

di_.charged to the POTW,

8.3 Alternative 3

The pumping and treatment system for Alternative 3 is identical to Alternative 2 except

for the placement of extraction wells. Like Alremattve 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 treatrnenl by air stripping and conveyed to the POTW as described in Section 8.2.

$ L016,1315 EC$-Fc_/_.DRFI/Ju r_ 27, 1994 8-7
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The approximate configuration of the eight wells is shown on Figure 7.4. The

locations were selected to crcale a line of extraction wells which would intercept the

contaminant plume as it migrated off Government property a_ well as collect

contaminated ground water further down gradient. I_ased on the mede]s 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 Dun_ Field and to the

north and west of Dunn Field.

Extraction wclls operating off Government property would require easement, rights-

of-way, or property acquisition from landholders. The security and integrity of these

wells would have to be be maintained. Additional piping would be aeeded m convey

the off site ground water back to Government property for treatment.

8.4 Allernatlre 4

Alternative 4 would employ UV/oxidation to treat the ground water. The same ground

water extraction and disposal configurabon described for Althmative 2 in Section 8.2

would be used with Alternative 4k Ground Water ext_cted on Govcmmerll property

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

Extracted greund water would be conveyed to an ULTROX UV/oxidation Lrcatment

_yst_m or an approved equa2. This process would usa ultraviolet light, ozone and

hydrogen peroxide to breakdown the VOCs into carbon dioxide_ water m'ld harmless

inorgaa_ic chlorides. Parallel systems could be designed Io remove greater than 99

percent of the VOCs from the ground water flowing through the p_'oce_s at a combined

rate of 520 gpm. Components of the system would inelede a hydrogen peroxide feed

tank and pump; mr compressor and dryer; ozone generator, UV]oxidagon reactor; and

catalytic ozone decomposer. No colltamiila_ts 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 equip# with a control

panel which would stop ground water pumping to the unit if the UV/oxidadon system

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 Alternative 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 nanoff to Cane Creek located to the north, but the channel to the

north of Dunn Field offers the shnnegt 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 (cth), which is

sufficient to carry the continuous 520 gpm (1.16 cfs) being discharged from the

treatment system. This flow would occupy the bottom of the channel and stay well

within its banks.

A ridge exists between the a_ticipated location of the treatment system and the drainage

ditch in the northeast corner of Dunn Field. To overcome this gradient, a force main

would be constructed to the outfall using 10-inch PVC pipe. Dischalge into Cmae

Creek would meet substanbve NPDES requirements.

8.6 Alternative 6

Alternative 6 would 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

_L016.2M_ EC B.eR/L'RDRFItl un* 27. 1994 8°9
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Alternative2. "I_e treatmentprocess would bc the s_mc a_ Alternative4. The treated

water would be conveyed to the surfacedrainage as in Alternative5.

This a]_rnative combines a more e×pensive t_eatrncnlp_'o¢css,UV/oxidation, with _.

potentiallylessexpcnslvc water disposalstrategy,dischargeto surfacedrainage.

8.7 Altern_stive7

Atiernative 7 would extract ground waist from six wells on Government pl'opcr[y

pumping ata ratoof 360 gprn.The extractedwater would bc treatedusing air stripping

as described in Sc_tion 8.2 for Alternative2. The treatedwater from Alternative7

would be reinjecteddlrcody into the FluvialAqalfcr up gradient from the extraction

wells on Dunn Field.

P,clnjectlo_through four wells installedon the c_.sternside of Dunn Field would

provide a controlled means of disposingof the treatedground water. The locationof

proposed rcinjcctionwells is shown on Figure 7.5. Thc impact on ground water flow

has been modeled and discussedinSection7.4.3.

Pumps and piping wo_Id have to be installedto transnlitthe water from lhe treatment

siteto the cast sidc of Dunn Field. Biokigicalactivityin toc injectionwells can foul

screen5and requireperiodicrotoineclc_ninb to maltoaJltthedes[_'ed_ccha.rgerates.

Chemically alteredwater is not normally allowed to be reinjecledintotileground by

the Memphis County Groundwater Quality Control Board of $hclby County. Under

this alternative,the tre.atedwater would meet rcbulatory rcc!ulrcrnenlsfor the

constituentsof concern in drinkinb water. Since itwould be injectedupgradient from

the area of extraction,the treatedwate_"could be recaptured arld trcslcd again if

und_sirabl_constitocntswore introducedintothe aquifer.
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9.0 PEILM]T CONSIDERATIONS

DDMT was added to the National Pdorlties List (NIL) 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 aIe 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), that provides that no Federal, State, or local

permit shall he required for the portion of any removal, or remedial action conducted

entirely on-site, where such remedial action is selected and carriez5 out in compliance

with Section 121. The reason for the permit exemption is to preserve flexibility and

avoid lengthy, time-consuming procedures when developing and impIementlng remedial

alternatives. Remedies selecled must be protective of human health and the

environment, and must meet substantive requirements under any Federal environmental

law or more stringent State law that are identified as applicable or relevant and

appropriate (1988 U.S. EPA). A copy of EPA's OSWER Directive 9355.7-03,

Permits and Permit Equivalency Processes for CERCLA On-site Response Actions, is

provided in Appendix G of this report.

The 1990 NCP [s_ction 300.400 (e) (1)1 clarifies this condition for "on-site" actions,

defining "on-site" as "the areal extent of contamination _d 021 suitable areas in very

close proximity to the contamination necess.ra'y 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-aite" to include the soil and the ground water plume that are to be

rernediated,
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While permits may not be required for CERCLA on-site response acdons, some

permitting authorities (Memphis Shelby County Health Department Pollution Control

and the Memphis-Shelby County Groundwater Quality Control Boaxd) require lead

agency participation in a process thai is "equivalent" to 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 the

Permitting authority to help hasten ARAR identification. TO faallitate this

arrangement, copies of submittals provided by the deslgn contractor and the remedial

action contractor would be submitted in a timely manner to the permitting authority

whose ARARs are the subject of the submittals. However, any such agreement should

be based on the understanding that a procedural "permit" or Permit equivalency

approval is not required, but that the lead agency (DDMT) is participating in the

process in order to facilitate coordination a_ad 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 heanng requirements. This

"equivalent" Permitting process is conducted to _tisfy the authority's concern that there

will be compliance with ARARs. The Permitting authorities argue that participation in

a permit-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 Depanlment 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 thrmal 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 waalewater is eonside4ed Io be on-

site if the receiving water body is in the _-ea of contamination or is in very close

proximRy to the site and is necessary for implementation of the response action (even if

the water body flows off slte). The prefen'ed alternative meets the criteria of on-sile

discharge, as the plant discharge wilI occur in the immediate proximity of the waste site

(Duan Field) and wiIlbe directed to an existing drainage channel on-site. Thus,

compliance with administrative ARARs is not required (August 1988 US 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 requirements for the

technologies which could be used to control ground water contamination beneath Dunn

Field. Appendix D presents the permit application forms required for ground water

treatment systems in Shelby County, Tennessee. The proposed "equivalency" permit

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

system.

Ground Water Extraction Wells - A ground water treatmem system could _quire the

construction of six to eight extraction wells. A proposed "equivalency" well permit

must be filed with the Memphis Shelby County Health Department to meet

administrative requirements. The proposed "equivalency" well permit is site specific

and is valid for ninety days. An extension of three months can he requested before the

proposed "equivalency" permit expires. The *equivalency" well pcrmk fee is waived.

(If an actual well permit is requested within ten days the cost is S125.00. If the permit

is requested for a shorter dmc frame, less than 10 days the cost is 8178.00).

$L016 _18F*C9 ERIE_RFIZDRAFTI urn= _7. 1094 9-3
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Air Stdooln_ and LTV/Oxidation Treatment System An air su_pplng treatment system

and a UV/Oxidatlon 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 compounds into the atmosphere and

must meet all emission requirements. The Memphis-Shelby County Polludon Control

Health Department requires a_ "equivalency" construction pcrmlt for the installation of

a UVlOxidation or air stripper treatment unit. The proposed "equivalency"

cortstraetion permit involves submission of design spocifica_ons, identification of

perLicuthths emltted and an emission estimation for the treatment system. Based on air

stripper and UV/Oxidatsdn 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 pedJcalate matter, the "best available control technology (BACT)"

shall be utilized at the time of the prepesecl °equivalency" permit applthation. The

emission rate and.BACT requirements in Memphis-Shelby County for VOC sources are

handled on a case by e_se basis, There are no minimum BACT requirements for VOC

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

Memphis Shelby County is a non-attainment area for ozone, which is regulated under

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

Non attainment area permits are issued under state or local jurisdiction. A CERCLA

site would not be considered a major SOurCe unless its emissions equalled or exceeded

100 tons or more per year of the polthtanI for which the a_ea is designated non-

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

aehievuble emission rate.

The Memphis-Shelby County Pollution DepanmenI 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 time requirement for approval of the

proposed "equivalency" consLruetion pennit is approximately 90 days or less. A

proposed "equivalency" operating permit would be flied, 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 yea_.

Based upon this information, the water treatment system will not rettuire carbon

adsorption units to pui_fy air emissions, since the expected emission rate of 1 4 tOllS of

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

Water Discharged to POTW. A discharge to a POTW is considered an off-site

activity. Therefore, CERCLA responses are required to comply with substantive and

procedural reqlJirement s of the national pretreatment program and all local prelreatment

regulations before 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 Street The sewer system at Kyle Streei is directly

conveyed to the City of Memphis South Treatment facility (aiso known as T.E Maxon

Facility). Discharging into Ihe City of Memphis sewer system requires (Alternatives 2_

3 and 4) a written agreement with the city. The written agreement consists of

identification of the constituents in the t_'eated water and the amount of discharge to the

city. In addition, there is _ fee of $0 5868 cents per 1,1300 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 the_e levels.
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Water Discharged to Surface Water.

Treated water would be released into on-site surface water at a discharge point in the

northern part of Dunn Field (Alternatives 5 and 6). Section 121(e) of CERCLA

exempts any response action eoedueted on-sita 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 dischla'ge. By EPA definition, direct discharge of wastewaler is

considered to be on-site if the receiving water body is in the area of contamination or is

in very close proximity to the site and is necessary for implementation of the response

action (even if the water body flows off-site) (August, 1988 USEPA; August, 1989

USEPA; and OSWER Directive 9234. I-G2).

DDMT would file a proposed "equiv_Jent" NPDES permit application to describe this

discharge location, the continuous discharge rate and the constituent levels for the orl

site trealment system in order to solicit substantive ARARS. However, the

administrative requirement for either a permit or permk-equivalent would not be

applicable because this will be an on-site discharge in accordance with OSWER

Directive 9355.7-03.

Other 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 anti

appropriate to circumstances at Dunn Field. These NPOES permit requirements are

contained in 40 CFR Parts 122-125 and include:

Monitorinv - As required in 40 CFR 12244 (i), continued compliance with

applicable NPDES discharge limitations is ensured through the establishment of

monitoring requirements for the discharger. The regulation requires monitoring of the

mass (or other specified meedurement) 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 monitofng for regulated pollutant parameters, monitoring may be required

for other pollutants of concern. These additional monitoring requirements axe

deveIoped on a ease-by-case basis.

r" - In addition to standard discharge limits, best

management practices (BMP) provisions can be required on a case-by-ea.se basis (40

CFR 125.103(b)). These requirements can be incorporated into the NT'I)ES permit

and/or the CERCLA site decision documents.

Ground Water Reiniecdon Treztmeat System Memphis-Shelby County Groundwater

Quality Control Board prohibits rethjecled 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

a_d Shelby County for the injection of ground waters cr 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 Memphls-

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 to assure protection of the ground water supp2ies.
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10.0 DETAILED ANALYSIS OF ALTERNATIVES

The alternatives developed and aerrened in Section 8.0 are subjected to a detailed

analysls in this section. Nine criteria are used in this analysis, as mandated by the

National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFP,

300.430(e)(9)). These criteria are as follows:

Overall prolection of human health and the environment;

Compliance with applicable or relevant and appropriate requirements (ARARs);

Long-term effectiveness and permanence;

Reduction of toxicity, mobillty, or volume through trealrnerK;

Short-term effectiveness;

Implernentabi_ity;

Cost;

State ACCeptance; and

Communily Acceptance.

The considerations inr, orporated inlo these criteria are summarized in T_.ble 10.1. The

basis for defining Ihe scope of these criteria comes from the Interim Final Guidance for

Conducting Remedial Investigations and Feasibility Studies under CERCLA (1988

EPA/540/G-89/OO_, OSWER). There is some overlap among these criteria, resulting

in repetitiveness, bul this overlap asstlres that all iraportanl aspects of each a]tc_ativ¢

have been considered.

10.1 Overall Protection of Human Health and the Environm*'nt

The No Action Alternative (Alternative 1) would provide no protection to human health

and the environment other than th,tt provided by natural attenuation, dilution, sorption,

and limited biodegradafion. The other a]ternatlves (Alternatives 2-7) provide efl_clive

control of contaminated ground water beneath the northern port_on of Dunn Field and

beneath off-site land immediately north and we_t (down gradient). These alternatives

are to minimize _orizonta] ground waler migration in the Fluvial Aquifer, artd intercept
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TABLE 10.I

Description of Alternative Screening Criteria

Sczeenthg Criteria Description of Criteria

Overall Protection

Hum._n H_al_ and

E_vironme_t

Compliance with &PARs

Shon-te_ E ffectlvet_e_s

Long-term E ffeclivene_s

and P©rn_menoe

Reduetinn of Toxlclty.

Mobility, or VoLume

through Tre.qlment

I mplcmentabillty

Cost

State Ao_ptanoe

_c,mmll[t_ly A_*'_p _lce

This criterion requi_ ea,s_me_t of how e_ch almrnative, e_ a "_'ho]e

8e_ev_ _d mn_._f_i_e protection of ht tm_n health Imd the ¢_avison-

merit.

_als criterion requirea a description of how meh alternative, will

mhi_v¢ ARARs. Included in thin evlfltattinn inn chemical-s/_e_ifi*.

xt_tion-_pecifie, and In.at Jon@ifie AgARs e well _ other criteria,

advisori_, tnd guidelmes to-be.._oasldered.

This crlt*rion requires an evaluation of how hl_._,, health _md the

_vin0meaxt w;il 'm: protected during co¢_stractin_ ant_ implem_mtatinn

of the remedial altematlve Up until fl_e time thal _ obj_tlve_

ar_ met, This includes protection of comm,_tity _d slt_ work0rs and
their associated environment.

Thiseritettoarequirestmeval_tinaofhow b,,m.- health mattthe

eoviroamettt wilL be prot_:ted after rmim_ ohjOCllves have been

met. This requires a _mpanson of the m,_gnit_e of residual risk md

the .dequ_ey and _eliahdity of controls. Permane=ce is measured

the degree to whlch treatment is irruverfible.

This criterion evaluatea the erttisipateA perfor_mce of the specific

ptm:e._ options that makeup each of the altematlves scr_ne_{.
Included m th_s evaluation is .on esti_tion of the amotmts of

hazard0_ materials destroyed or treated end the types and qua_titie_

of residuals remau_ng after treslmeBt.

This criterion requirea m evaluation of the techai_el end

a_mini_l_ative feasibility of coastrumtlng _md op<;mting ea=b

alternative, iaclwJing the availability of required goods and setvise_

(technologies, offsite TSD facilities, te_h_is_l spe_tallsts). Also

included hero is an cvalmttion of the rtlla_ility of selected

te,:hnologies, the _ of undertaking additional remedied m_tsures if

necessary, ted the ability to obtain n_,'_ q,' permits and approvals.

This criterion is mecl to compare the capital an_i O&M costs

a_o_iatetl with implementing e_h tltemative. Pteae_t wor_ coste

• re s_mmarized for each option _slng a l0 yet period gnd tm 8

percent discount rate rc.e_afi o.

Ta_S criterion require_ _ _e_m_rtt of the State Reg_atory Agency

or _Jpporl agency's preference ninon 8 scr_..ncd alte/_tive_. This

criterion will be edctr_ct in concluding fashion in the pmpos_
PI_.

Tms criterion requires ma _sscgsment of the ¢ommunlty's prefertm_e_

for and non,eras about _lo_:ted allernatlve_. Tms nritl:rion will

addressed m eonaluding fashion in the Proposed Pl,_t.

Source: ES, 1993.

SL016 23 tYAB L01. EYl3tDRFFJ._ _ 28, 1993 10_ 2
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future releases of contaminants from Dunn Field as long as the extraction system is

operated. These alternatives do not protect the Memphis Sand Aquifer down gradient

from Dunn Field, other than by intercepting the contaminated portion of the Fluvial

Aquifer before it migrates off-site. Furthermore, these alternatives do not protect the

Memphis Sand Aquifer from vertical migration of cemtaminants in areas where

contamination already exists.

The treatment system employing UVIOxidation (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 sttfpping (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 Alternative (Alternative 1) would provide no compliance with ARARs.

The other alternatives (Alternatives 2-7) provide compliance with chemical-specific

ARAR$ by removing VOCs from ground water beneath Dunn Field to levels below

state and federal standards for drinking water. Other action-speclflc or location-

specific ARARs have not been identified at this llme.

The alternative providing rethjection (Alternative 7) of treated water hack inlo the

Fluvial Aquifer does not comply with State and County regulations prohibiting

reinjectlon to protect the public water supply. A variance to this ARAR would be

required from the State and County to allow reinje_tion.

10.3 Long-Term Effectiveness and Permanence

The alternatives involving ground water pumping (Alternatives 2-7) provide a pa_ial

solution to achieving long-term effectiveness and permanence. These alternatives axe

$ tOI 6.23 _ EC I 0- ERr_DR FttSune 27, 1994 10-3
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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 Duan Field restlmes. 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 downgredieat monitoring wells

and definition of the groundwater plume.

10.4 Reduction of Toxiefiy_ 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 nonhero p_nion

of Dunn Field and areas gown gradient west of Dana Field. The alternatives using

UV/Oxidation for treatment (Alternatives 4 and 6) provide destruction of an estimated

1.4 tons per year of VOCs (se.e Table g.3), thereby eliminating their toxicity and

mobility, reducing their volume in the ground water environment, and preventing their

dispersion into the atmosphere

The eltematives employing air stripping (Alternatives 2, 3, 5 and 7) reduce the

toxicity, mobility, and volume of contaminants in the ground water, but create a larger

volume of air containing low levels of these contaminants that are below toxic risk

limits.

10.5 Short-Terra Effectiveness

With the alternatives involving ground water pumping (Alternatives 2-7), effective

control of the ground water movement beneath Dunn Field and adjacent areas occurs

within weeks after system startup. The community will experience negligible changes

in protection during this period, since these alternatives do not control all contaminants

in the Fluvial Aquifer tiowngradlent. The short term effectiveness cannot be

determined and verified without gowngradthnt monitoring wells and definition of the

groundwater plume.

$ L0 / 6 _3 t_ EC ]0 EaJERDRFI/I,ta© 2% I994 10*4
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With the rainj_fon alternative(Alten'_afve7), in¢_educing treated water into the

aquifer upgredient of the contaminated zone serves to acceleratethe movement of

contaminated ground water toward _e extractionw_Is. While thisaction serves to

hasten the cle_Lnupbeneath Dunn Field,italso reduces the influenceof the exU-dcdon

wells down gradientfrom Dunn Field.

10.6 lmpIemeutability

The alternatives using ground water extraction (Alternatives 2-7) would employ wells,

piping, pumps, and many off-of-the-thelf other components that are widely available

from many vendors.

The alternatives employing air stripping (Ahematives 2, 3, 5 and 7) utilize off-of-the-

shelf systems that also can be procured from many vendors. The construction a_d

erection of these eomponenLs can easily be achieved using skills available in the local

area. The UV/Oxidation treatment system (Alternatives 4 and 6) is a specialized

system that is available from only a small number of vendors. The erection of this

system would be performed using local skslls 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 ond 6) is _al on-site discharge which must

meet substeaative NPDES requirements only. Disposal of treated water by ralnjection

(Ahemative 7) will require a variance to the ground water protection regulations that

prohibit reinjection.

Environmental monitoring of both air and water discharges would be required for

alternatives using air stripping treatment (Alternatives 2, 3, 5 and 7). Monitoring of
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water discharges from the UV/oxidatlon agstcm (Alternatives 4 and 6) would be

required, but air monitoring would nol bc necessary.

Alternatives uslng POTW disposal (Alternatives 2, 3 and 4) will require th_

cn]argemcnI of saaltacy sewers off-site, since ct_rre.nt sewers adjaeen[ to Dunn Field are

not large enough _o cayry the new flow, Discharge rates into s_wcrs could not be

reduce_d wi[hout reduedlg the caDture zorL¢ Rrotl_d the pumping wells. The distance for

which sewer upgrades would be needed has been estimated at 2,000 linear feet to reach

Irurlk sewers offering additional capachy. The pOTW (the South Wastcwater

Treatment Plan 0 has su_cicnt capacity to handle the additfonai flow generated by the

treatment system, and could aecep[ th_ long-term disc]large of [rcatcd water.

Constructi_)r, of extraction wells, treatment unlts, plp[ng, and other utl]itlcs will hc

restricted lo the parimctcr of Dunn Field to avoid interference with any potential source

control actions ;it known burial trenches. Othefwisc the locatioiis of extraction wells

are not cdIical, and well locations could be shift_ 20 to 30 feet in any directlon shou]d

obstacles bc discovered during the design or construction process, E×Iraction wells wi]l

be instal[e_J along the fence, and eennected by undergrOund piping runalng along lhc

fcnee. The ground water treatrnerlt system would be ins[ailed flea.r the i)crirnete_ in a_

area know_ to be free of b_ria] trenches. All discharge piping, electrical utilities, and

servlee roads also can be located away from knc_wn burial aceas. Nevcrlhaless,

contaminated sal_ may be encotJntered d_ring constructiorl of wcl]s or pipe trenches,

requiring special disposal of Ihese sods.

Construction of _xtraction wells off-site (Alternative 3) would rcqalre negotiations with

property c)wncrs to obt_n easements for wcl] locatiorls, piping, and electrical service.

If agreements cannot be reach_ with one owner, th_n negotialio_s would be needed

with another owner, thereby ex[e/idlng th_ pofiod to _mplemcnt this alternative.

SL016.23 ]5 EC I_ _R/IR_IbRF_ u_ 27, 1994 10-6
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The extraction system could be exp_ded 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 proper_y, increasing the total flow

of contaminated ground water. This flow could be treated in a new treatment unb

located near those wells or piped to the unit serving the initial wells. Modifications 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 relnjeedon, new relnjection wells would be required to accommodale flows

from the new wells.

10.7 Coal

An evaluation of design, eonstroedon, and operation and m_intenance costs has been

performed for each of the alternatives. The No Action A]ternative (Alternative l)

offers the ]east cost action, caving the construction ned operational expenses associated

with th_s action, The No Action Alternative carries a potential future cost for replacing

community water supplies and managing the increased rlsk of disease and suffering

associated with consumption of contaminated ground water.

The cost of installing extraction wells (Alternatives 2-7) is the same for all altemalives,

except for the special features. The installation of wells off Government property

(Alternative 3) will increase the costs of negotiating access and eazements, but will not

increase the cost of the wells themselves as long as the number of walls 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

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

equipment is less than the LlVIOxidation system.

The dis3_osal of treated water to the POTW (Alternatives 2, 3 and 4) carries a sewer

discharge fee that makes up 30 to 50 percent of the annual operation and maintenance

costs. The disposal of treated water to surface drainage (Alt¢rnatives 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 ralnjection (Alternative 7) has higher costs

since more labor will be needed perlodlcaiiy to clean the reinjecdon wells.

A summary of the capital and operation and maintenance costs are presented in Table

10.2. The net present value for each alternative is computed using a 10-year operating

period and an 8 percent discount rate. The cost per 1,000 gallons is derived from the

net present value, using the gallons pumped over the I0 yea_ 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 sthrlup, but

continued operation of the system would be needed until a permanent solution is found

th halt or intercept the contaminants migrating downward from the burial areas into the

Fluvia_ aquifer. The ]0-year operating period provides time to investigate these burial

areas more thoroughly _nd develop a strategy for cleanup. Details for the cost

estimates are presented in Appendix F.

10.8 State Acceptance

This section wilI be revised following State of Tennesse_ reviow 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,

Dcpai_ment of Environment and Conservation, resulted in the following preliminary

findings: the Stale 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

DD1VIT-Du ma Field

Capital Operation Net Present Cost Per

Costs and Maintenance Worth 000 gal

Alternative (1993 $) (1993 $) (1993 $) (1993 $)

No Action $0 $0 $0 $0

Extraction On-Site 599,478 270,187 2,233,756 $0,817
Air Stripping
POTW

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

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

Extraction On-Site 471,078 131,000 1,250,092 $0.457
Air Stripping

Surface Water

Extraction On-Site 659,398 163,500 1,626,386 $0.595
UV/Oxidation
Surface Waler

I49,200 1,388,294 $0.734

1

2

3

4

5

6

7 Extraction On-Site 498,213
Air Stripping
Reinjection

Source: ES, 1993.

g ¢ rll_ 7_ IT A _ I fr/ I_J_$[ Vl_ _It/line "/_ I_0_1 I_)-Q
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contaminants from beneath Dunn Field (Alternatives 2-6). The State would approve

the alternative which provides destruction of the toxic constituents (Alternative d) using

treatment by OV/oxidadon. The State wouId approve the discharge of treated water

into the local POTW (Altemativas 2, 3 and 4), provided the POTW has accepted this

discharge. The State would approve the discharge of treated water into surfac_

drainage (Alternatives 5 and 6), provided proper sampling procedures documented

dischargeable levels of contaminants after treatment and before discharge. The State

would oppose reinjecgon 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 dunng the

public comment period allowed far this document and for the Environmental

Assessment document, Based on experience at similar sites and professional

judgement, the community would probably support alternatives which control migration

of ground water contaminants from beneath Dunn Field (Ahemadves 2-7). The

community would probably approve the alternatives which provide praetieaily complete

destruction of the toxic eonstiluents (Alternatives d and 6) using treatment by

UV/Oxidation. The community would probably have rescrvabons over the estimated

90 pounds per year of VOCs that would be discharged in water from an air stripping

unit (Altematlves 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 reservanons 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

flew is relative to natural runoff, showing the flow will remain entirely within the
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cha._nel banks, and showing the disch_ge will have insignificant effects upon high

water flows. The community will probably oppose reinjectlon of floated water

(Alternative 7) becat_se that action could adversely affect comtnunily water supplies if a

process malfunction occurs and because that action is nat permitted by cun-ent

regulations. Because relnjecfion does not appear to offer technical advantages over file

other options and because it create$ comtauNJty corlcerns, it do¢_ rLot w_'r_t fuFuher

conslderation. A summary of Ihese coasiderations is presented in Table 10.3.
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11.0 CONCLUSIONS AaN'D RECOMMENDATIONS

11.1 Conclusions

1) The pump test conducted in the northwest comer of Dunn Field in September,

1992 revealed that the Fluvial Aquifer is relatively isotrophie and has a mean

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

2) Ground water in the northwest corner of Dunn Field exhibited chlorinated solvents

(classified as Volatile Organic Compounds or VOCs) during the September 1992

pump test, as it had during ground waler sampling for the Law Study performed

in 1989 and 1990. These VOCs are present in the Fluvial Aquifer above

federal and state action levels.

3) Permit requirements for an IR2vl system would include an NPDES permit for

discharge to surface water. Admfaistrative requirements that would be met

through an "equivalency" process include well drilling permits, air emission

permils, water treatment plant construction arid operation permits, and water

discharge permits.

4) An IP.M consisting of ground water extraction in Dunn Field appears to be an

appropriate action at DDMT. Such a system would provide effeedve control in

zones of highest VOC contamination and prevent migration off-site. This system

would aim provide some capture of off-site contaminants.

5) Technologies are availabfa to implement an IRM at Dunn Field. Extraction using

wells penetrating tl_e Fluvial Aquifer is the most feasible control approach.

Proven technologies for ground water treatment at the surface include air

stripping, UV/oxidatlon and carbon adsorption. An IRM using these technologies

SL01 fi 23tSEI211 -_ERDRFI/{.r_ 27, 1994 1 1 - 1
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l)

2)

66 [31

be designed to provide environmental protection,operationalflexibilityand

cost-effectiveness

Recommendations

An Inlerlm Remedial Measure (IP,M) should be implemented to contro] VOC

contamination i_t groundwater beneath the noI'thwest corner of Dunn Fiald. Such

a system would control ground water c_nlaminadon in the vicinity of past buriM

trenches until more is known about the Source and a permanent solution can be

developed and implemented.

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

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

described in Section 8.5, Using this alternative, 520 gpm would be extracted

from the Fluvial Aquifer using eight wells along the west and northwest

boundaries of Dunn Field. This water would be tre_ted using air stripping

technology, which would emit about 1.4 tons per year of VOCs into Ihe

atmosphere. About 90 pounds per year of VOCs would be discharged to Cane

Creek at extremely low levels that would not harm human health or the

environment This alternative is responsive 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, is cost-effective, and

appears to offer the best acceptance to the surrounding community.

SL016 23tsE*'l i kER/E_J_ RFtt i _m 27, 1994 1 | g
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NOTES OF TELEPIIONE CONVERSATION

Phone CaB From:

Phone Call To:

Phone Number;

Project:

Bad Siegel
Engthccrlng-gcience, Inc.
St. Louis, MO 63017
(314) 576-7330

Jordan English

Tennessee Dept. of Superfund
Memphis, TN

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

Defense Distribution Region Central
Memphis, Tennesse_
Interim Remedial Measure for Ground Water
SL016.22

Subject: Permits for Superfued Sites

DiscuSsion:

Since DDRC is a superfund site, the initial permit process concerning dine

requirements for applications and fee do not appl_. Superfund site permits are waived,
gul a letter and a completed permit application shll must be submitted. If water is

discharged offsite, and material is disposed offsite, then a permit for the offsite location
is required.

The following contacts would be helpful for permit information:

Air F_,n;_sion Permits: Contacts: John Yeganeh or Mac Parker
Memphis-Shelby County Health Department (901) 576-7741

Water MoaltQring/ Contacts: Greg Parker or Barry Moore
Drilling Permits

Memphis -Shelby County Health Department
(901) 576-7741

Off-Slte Disposal, Solid Waste/ Contact: Mark Thomas
RCRA Permits

Tennessee Division of Superfued
De artment of Environmental Management

(gP01 ) 543-6695

NPDES Discharge Contact: John Leonard
Tennessee Division of Superfund
Department of Environmental Management

(901) 5'*3-6695
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NOTES OF TELEPHONE CONVERSATION

Phone Cab From: Bail Siegel
Englneerlng-Science, Inc.
St. Louis, MO 63017
014) 576-7330

Phone Call TO: Robert Foster

Assistant Director of Water Supply
Nashville, TN

Phone Number: (615) 532-0155 Date: 1 t 2ff92 Tune: 10:00 AM

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

Subject: Federal MCL's

D_cu_ion:

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

Phone Call From:

Phone Call To:

Phone Nnmber:

Project:

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

Oreg parker
Memphis-Shelby Count_ Health Dqmttment
Memphis, TN

(901) 57_7741 Dale: 11-25-92 Thne: II:30AM

Defense Distribution Region Central

Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Water Well permits

Discussion:

The Memphls-She[by County Health Department requires a well permit for recovery
wells or similar purposes, Mr. Parker will fax the Well ApphcatJon Form.

TheDepartmenthasaraleprohihitingreinjectlonwells. ESisconsiderlngan .
alternative that might use reinjection into the same formation. Mr. Parker explained
that to date, variances to this rule have never been granted.
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NOl _-_ OF TELEPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

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

AI Chochhachi
Public Works

Memphis, "IN

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

Defense Distribution Region Central

Memphis, Tennessee
Interim Remedial Measure for Ground Water

SL016.22

Subject: Location of Sewer Lines

Discussion:

The location :_nd diameter of the sewer lines lo_ted in the Dunn Field area arc as
follows:

Kyle Strt:_t, west side of DDRC, pipe has an S inch diameter line.

Hays Street has an 8 inch line which turns into a 10 inch line at Person St:eel.

A 36" diameter line is located south of the creek at Person and Regeon Street. A
manhole is located near that intersection. The pipe goes northe_t, along the creek and

crosses the creek _td e_d$ up at O_klawn Strict.
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NOTES OF TELEPHONE CONVERSATION

Phone CaB From:

Phone CaU To:

Phone Number:

Project:

Bad Siegel
Engineering-Science, Inc.
St. Louis, MO 63017

(314) 576-7330

Clere Wi_frey
Administrator of Wastewater Collectlan

Facilities, City of Memphis

Memphis, "IN

(901) 528_917 Date: 11-30-92 Tune: 10;30AM

Defense Distribution Region Central

Memphis, Tennessee
lntedro Remedial Measure for Ground water

SL016.22

Subject: Sewer Lines

Discussion:

AI Chockhachl, Pre-treatraent Coordinator with Public Works, authorizes approval m
hook up into the sewer system/line connected to the South Treatment Plant.
(901) 353_392.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Nnmber:

Project:

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

/ohn Yeganeh
Memphis-Shelby County Health Department
Memphis, "IN

(901) 576-7741 Date: 12439-92 Thne: 10:30 AM

Defense Distbhution Region Central
Memphis, Tennessee
Interim Remedial Me_sure for Ground Water
SL016.22

Subject: Operating and Construction 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 Cede Number:

Secdon 16-77 Reference 1200-3-9-.01

The Constniedon permit costs $200.00. The Operagng permit costs $50.00 a year if
the discharge is less than 25 tons per year. It takes 90 days or less for the permitting

process to be approved.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bail Siegel
Engineering-Science, Inc.
St. Louis, MO 63017

(314) 576-7330

AI Chokhachl

Public Works

Memphis, TN

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

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

SLll16.22

Subject: South Treatment Plant

Discu_ion:

The South Treatment Plant, Memphis, Tennessee is curTently 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 I_000 gallons if:
- BOD is below 255 ppm
- Suspended solids are below 300 ppm

b) $0.5868 + $0.27 cents per pound if BOD is above 255ppm.

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

300 ppm

• includes no adde(I treatment charge

A meter must be installed to record monthly valumetfie discharge rates.



NOTES OF TF,I,EPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

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

John Yeganeh
Memphis-Shelby County Heaith Dapaztment

Memphis, TN

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

Defense Distribution Region Central

Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subject: Air Emission Permits

Discussion:

The two tlealment proce!i-ce$ that m'e under consideration are the OV/Oxidation prcc._s

a_d the Air Stripper unit. Both processes must file for a construction/operation permit.
The state will d_:ide if the UV/Oaldadon would be exempt from the permit, based on

the technology. Based on air stripper technology, there are no air quality sta-adards for
VOCs and therefore t_ch uniL/slripper is handled on a case by case basis. Each
application is based on _Best Available Control Technology (BACT)%

The Air<luaiily 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 attainment
levels for Memphis-Shelby County. These documen_ are currendy under review by
the EPA. In November 1992, documents were sent to EPA R_gion IV for review on

the ozone levels for Memphis-Shelby Coanty. EPA is currently reviewing the
documents. Lead, ozone, and carbon monoxide levels for Memphis-Shelby County are

currently at non attainment level5 urthl EPA approves the new application.
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NOTES OF TELEPHONE CONVERSATION

Phone Call From:

Phone can To:

Phone Number:

Project:

Bail Siegel
Engineering-Science, Inc.
St. Louis, MO 63017

(314) 576-7330

John Yeganeh
Memphis-Shelby County Health Department
Memphis, TN

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

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

Subject: Air Emission Permits for Toxic Air Pollutants

Discussion:

The reguIation for Toxic Air Pollutants is the State of Tennesse,_ Air Pollution Code
Section 16-81 ReL 1200 3-11. The toxic air pollutzmLs referenced a_e as follows:

Asbestos

BerylLium
Mercury
Vinyl Chloride
Benzene
Radiohuclides

Inorganic Arsenic

At this time, Tennessee air regulations do not ccnlain a Toxic Air Pollutant Clause for
other VOCs. The State could possibly adopt such a clause by 1995.

The BACT requirement in Memphis-Shelby County for VOC sources is handled on a
ease by ease basis. For a release of approximately 2 to 2.5 tons a year from an air
stripper treatment system, there is no control requirement for BACT. The emission
rate that BACT applies to is handled on a case by case basis.

The Memphls-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 monitoring could be daily,
monthly, or every 6-months. Each discharge situation is handled on a site by site
basis.
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NOTES OF TELEPHONE CONVERSATION

Phone Call Prom:

Phone Call To:

Phone Number:

Project:

Ban Siegel
Engln_ring-Sclencc, Inc.
St, Louis, MO 63017

014) 576-7330

John Leonard

Tennessee Division of Superfund

Memphis, TN

(901) 543-6695 Dale: 06-14-93 Time; 09:30 AM

Defense Distribution Region Central

Memphis, Tennessee
Interim Remedial Measure for Ground Water
SL016.22

Subjecl: Amendments To An Existing N]?DES Permit

Disctks.slon:

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

a) an additional discharge point is added;

b) he type of water to be dlscharged is not covered in the existing permit. The current
DDRC NPDES permit regulates stormwater and non-con_ct co_ling disch.arges.
Treated groundwater is considered process dlschayge, which is not ncledad n the
existing permit. Flow characteristics for the process discharge are required;

¢) new parameters are to be discharged. This would also require new sampling criteria
_md total analysis. Additional monitoring requiremenls would be included.

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

If the cunent ]NrPI)F.S iS tO be amended, then a letter most be wri[ten, !;rating the

changes to the exishng permit and the reason for the changes.
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NOTF_ OF TELEPHONE CONVERSATION

Phone Call From:

Phone Call To:

Phone Number:

Project:

Bail Siegel
Engineerlng-Seienee, Inc.
St. Louis, MO 63017
(314) 576-7330

John Yeg_oeh
Memphis-Shelby County Health Department
Memphis, TN

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

Defense Distribution Region Central

Memphis, Tennessee
Interim Remedial Measure for Ground Water

SL016.22

Subject: Air Emission Permits

Discussion:

EPA is currently reviewing an application to redesignate Memphis-Shelby County as an
attainment area for ozone. When an area is under reclassification the current State

Implementation Plan (SIP) must be updated. The Stale Of Tennessee SIP i$ in the
process of revision.

While the SIP is under revision, ozone precursor requirements have been adopted by
reference from the State of Tennessee Pollution Control Guidelines. The ozone

precursor requirements are specified in Section 1200 3-18-.02 and state that a VOC is
any organic compound which panialpates 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 CaH From:

Phone CaH To:

Phone Number:

Pr_ect:

Bail Siegel
Engineerthg-Seienee, Inc.
St. Louis, MO 63017

(314) 576-7330

AI Choldiachi/Pre-treatment Coordinator
Public Works

Memphis, 'IN

(901) 353-2392 Date: (_17@3 Time: 03:00 PM

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

SL016.22

Subject: Water Disch_ge/South Treatment System

Discossion:

The water discharged into the sewer system at DDRC is metered through Memphis
Light and Gas. TO oblaln 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 Duna
Field will be discharged Io the South Treatment Plant also called the T.E. Maxon
Facility. A fee of $0,5868 cents per 1,000 gallons of waste water will be charged to
DDRC.



APPENDIX B

M_MPHIS-_IIELBY COUNTY AIR POLLUTION CONIROL GUIDELINES

SECTION 1200-3-18-.0_
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(_i'[-_) _[_ eo_onT; _ __q o_o [_ _ ,__

(_ [-:_¢;_ _,u_t_oni_o_oz4:_T.t _
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APPENDIX C

FEBRUARY 5, 1991. LETTER SENT TO THE GOVERNOR OF I_,SSEE

FROM "IH_ REGIONAL ADMINISTRATOR OF EPA REGION IV



D£C 17 '9_ 11:_

L_.o,

_B S IS91

F2@ t'IPHS, _HIBY COU'{TY HEJ_L_ DS_T. P,_-/15

g-8 I '-DUNITZD STAT{5 _NV4 RCNME_TAL RROT_¢TICN ,_{NC E

REGION IV

-G6 151

Ho_c='-bLe Nod ._.cWh.eJct;mr

G_vur_r o_ TeTI_'_S_

5tata Capi¢cl

C. Ro_r_, dated D_¢_o_ l_, 1_0, ¢_._ce_n_ _h,. _ Cl_ _t_ _

ac_.ion_ tha_ m_Bt be c_pl¢'.ed o_ _tar_e_ _oon _ _zp_m_n_ _h_

C_. _ _._e _-¢ ._¢w weska _n_ mo_h_, e_¢_ _ta m_e_ :l_fi_e _n

co_l i_-.iatiye_ _ _h_ n_tio_ l_l, will _U_L _ S_e

g_a_ tG C_11_¢_e _ ncw r_i_eota _d t_ 9n[d_n_ _d Qt_UBr

The fnl10",_Ttng pa_--agz_ph_ d'_scuas in _gt:a£._ va=£ous T:_tl_ £
_ec_._cntB _Aat agply l:O _IO_e* c_boA _noxlde (CD), Bul(_J_

d_oxlde [so2), and Le_d _i= po_lu_an_B. The d_c_on will

I. DmsC_ac_a/C1a_alf_ca_ionB/Bo_daz-_ Dot ez_ination_

The l_:nI" _'_ A_ista_t A_f_i_t_z WL_iam G:. _oscn_g _0 you,

d_tcd Dcc_n_'_-3; _990, IAaals_ant _-is_a_oc _e_c_c) described

LR a _enera_a_Klon th_ S_B_e _c_iOTu_ _ will be N_d_ _0

de_e._%_e _ke _esignm_ions, clasBifice_ionm, a_d b_d_ .n'
da_mtnat'_on_ _r areaB in you¢ S_ate, Tb/s legtcz wi_ dcscr/_¢

_hos_ acti=r_ in._o=l _e%_il, and pr_ide a bl,_pcint f_= s_eci_£c

agp=cpr_a_e mDd_t¢ca_ior_a) NO _.acer than 24) _ye from
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-2-

G6 157.

I. Ove_Tiew

z_ _eneral, the i_90 C_ _equi:e each state tn stihmih to

_A by _a_ch 15, Z991 A {120 _ay_ a_Qr ona¢_en_l, a ll_t

of _!i _=_e in th_ _tat_, indica_3J_g desi_Lon_

_he£_ b_u_irl_Ties. T_ !_ _O_ lawful, through _-_i£ _r_QA_

_t_E_ a_e_£ t _d L'.l]_by _odoi_a_e _ _a f_oM

i±_ by p_o_ulga_ing aew o_ a£_L_ed _s_ne_1ons,

_las_'_fi¢_tion_ a a_ _o_n_a_ies b7 no latcr T-h_n Jul_ 13,

1991 (n_ !_er th_ 120 _= a_c re_.iEt _f the _a_e

1£_: _-s _e_i_ed]. If_8_A_.c_oEe, _ _odify the S_te 11_

E_A £n_er_rE_s rh_ ne_ Ac_ _C r_qu£=e _ Dasi_ p_¢_u_eB

_.e_ CO_ _o_ _nd=CO _. _L_s_ r ag O_ _ _&_ Of -

b_si_ of cu_r_nr dR_qna_Ions. In _Q_ -_o_ds, a_@a_ _or-

i_?-8_ _a_a I _ _he caBe of o_nc, _ 19BB_B9 d_. in

the ¢_e _f CO. The_e cla_s_i_:=_Lons, /_ t_, t=i_

_escElb_d in _he _sis_an_ AdmiD_i_,Ea_o_ L_er f_ o=o_e

_nd CG nona_Lnment _em_ _hat _¢e cl_s_£i_ upon
_nac_.en_ as _"-_B, severe i or _x_eme; I_i) _he 90-d_y

0ppor_uni_y for th= Adm/nlst_u_or _c consld_r adgustlng the

p_ovi_o_l hn_ (£ii) _h_ re_[_$e_n_ for _llmmlssl_n of

c_rT-_c_ions t_ cu_ren_ S_t_ _le_ rcprcucn_ing re_o_oly

_v_ilable C_L_I _aukna!o_ies (_T) in Oz_n_ no_a_ain-
==n_ ax_as by Ma_ 15, 1991.

_o_do*-y-_e_tlnq will occur T2%xuogh _he _._-_ m_hmls_ion of
d lis_ .o_ areas i_ _ $_a_e a_ i._0 _aya f__-_m _n_c_m_

(."_ch 15," I_i I , aa_ E_A p_o=ulg_ion of _ha_ lls_ (wi_h

_porocr_-_ _d/_ica_£o_uj _o la_er t_an 24;) d_y_ fro=

,I

_,_'_ _--_ !_ !T-;_ [!:_!_ POe
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i
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:qan: e 1988.89

A1-ea Va 1l_,

Ciaesifl_a_c_

w=":,.hts 9.g Mnderate

/ _s £n_lua_ed in t_les i and 2, t/t_ wP_phls and
Na_hville _xe_u w_r_ classified, a_ _ _h_ d_e Of

ena¢_n_ S _ max_l or _r_t_ _z. OZQ_@, _n_ _h_

._e_hi_ a_a w_s _lassifie_ as _rat_ f_r CO.

prov±_u_ly s_at_, th_ St_t_ £5 cequir_d to s11_mi_ a
list Of all o_une and/or CO a_eaB _n th_ S_te,

designating _em an4 _e_crlbing their bo_ndarie_ by

Mnr_h 15, 1991. Z_A w111 pru_ul_ate t_ llst by n_

late_ _h_n J_ly _3, i_i". In d_ermi_in_ the

bo_d=ries, the $_e shoui_ ¢onuid_ wi_ r_g_ of

facto_, including p_u!ati_n, pO_ul_lcn _ens£_y_ i
_c_r_h _tB_s I co_!_ _a_ter_s, _r_i_l

dev_1opmc_t, i_duatria! deYela_menn, _opo_a_h!c _nd

E_eO/Ological co_d_IG_s, _d _llutio_ Or pE@c_o= ....
nr_n_po_ in de_i_ing th_ b_n_nd_ries. The d_fault
urea for boundaries for mzone and Co nona_tai_ment

aceaB ghoul@ be the Y_AIC_-_A.

AS Imdica_ed in the As_i_t_n_ _dmi_ietra_or Le_e=, 1_ "

_he deslg, value of any of y_ur ozone {a_d/or CO)

_ea_ i0 within 5_ of _he cu_-off for .n_h_r (_igher
o£ lower) =_asslfiaation, yOU_ S_ate msy =e_s_ that

_he are_ b_ reclassified to _he othsr class£f_c_ion.

A December 19, 199_ leE_er ha_ bee_ =_eiv_d frnm

yc_ Stet_ a_ director reques_im_ _ha_ _h w_phis
_ _a_hvill@ be _!mssified _ _T_imml oz_ns

nmna_ai_e_ _reas. The A_encywl£1 be _val_zi_ a

numbex o_ crlt_rla Incl_i_ I_90 ni_ _4_l_y da_a_

air quality t_en_ gro%_h projections, a_ e_issio_

T.ren_. In _aking Its final _eclsi_n on the M_pb_s and
N_s_illc cla_uificm_io_. _pAm_stm_k_ny such

reclas.lfl=a_ion _y F_brw_ry 13 I 1991_ W= will

eva!u_e y_u= r_c_esu _, shortly af_z February 13.
1991, not_y you of _h_ _c£_i_n.

b. Ar_m W_ D_SI a_ed Nonage6 _ _S _ _t_
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Ts_56_e has _ K,no_vil!@ _o_o _oa, _ _fl Of

which was deslg_a_ed nmnattalr_ent prier to the
enactment af _he __990 tLRAA, EPA e_ec_s r21at _h@

Zollowlng sew area will be designa_sd non_t_ai_em%
a_ cla_akfi_ Das@_ on thQ =al@vmn_ air _aali_y _K_a:

N_e zgg3-89

of D_inn
Amea Valu=

Cla_ slfi¢ a%ion

AS _rGvi6usly Indicated, _e SDa_e is required ro
sn_mi _. _ li_= of all ozone and/or C0 a-'ea_ in the

s_atm, desiguatinq them and d_scribinq their

bcundaxLe_ by F_.-ch !.= , 1991. EPA WAIl pr_mulg_%e the

lisu by r._ latGr _han July 13 i_91. _n detsrmln_n_

t/_e bouada/ies, the,.S%a_.e..should_o_Ider';a "_Qi_e =_ng0

axmae_ mh_n/d, 5e" _he= MSA/f_R_ ,

Aiditiorml!y, i'. SAC_Id _a noted _%K_ _m_h CounEy,

v_'rglnia, which i_ adjacen_ uo the Johnson C_y,
m.e_iCS_e_, -_A t h_B _o_i_r_d vlola_io_8 0/_ _h_

_]ll.eoE _LC qua/iEy _%_%dax_ _or 0=¢_@ _%d wall likely

D_ ro_s_aeed _c nonat_a_nm_nt, S Inca S=y_h CoUnty
is rural, poss'_le _.-a.-_s_orT. ¢ont-ibution to _he

moni=oz_d viola_Icna Is _1_ evaluated. Should that
cv_l_atio_ i_.d/cate _ha_ _.he Jo_naon Cf.%y area is

c_._zib_in_ to these vi_la_£ons, _he iloriatl:al_%menn
a_ea could he ex_an_d to include all nr _art of _ho
MSA. EPA will ensuxe_ _hat _%_ $=a=m a_r agency IU

"_ kept informed Of any _ex_i_¢_ develop=ants regarding
_hla IBsue.

i, _Ignatl_n_ _n_ _undari_

i"-_ _ _i J _;_M _5



J

66 156 P.e 13"

I.n 1971, wh._n £PA promulgn_.ed _ha ambi_ 502 staadaxds,

uncla_fi_ble. Aay urm_ in yDnr Sta£_._dQs_g1%aEe_ a_ nor

atualr-lng _hQ S02 Bt_dard a_ of _he da_¢ =f enactment _

the i_%_ CA_A (_ovumh_= 15, i_9_} is _slgrated by
operation a_ _w a_ • n_=at_.ainmen_ arsa u_de-- _he I_90

CAAA. The foll_wiu 9 lls_s zhe c_/_s An you_ Sta_a which

_entcn _ _um_h_ey_ C_un_ies

(T_ N_-v Joknsanvill_)

_Ik CDun_y

_e_i_n 107 o _. _h_ CAAA, re_uix_s the S_a_e t_ _uhmit SO 2
de',i_n_iun_ 12_ days from _a_e Of notizi_aticn by _PA.
Bc_o_r, I enc_u_a_ you _ submi_ your d_."!&-n_i_n_ for

1.he_.e _r_ by _rch 15, !951_ a!_ _i_h _hQ slib_i_al fo_

_cne. If y_U _i_ _hcm wi_hin _hi_ pe_'iod, EPA will
m_ke ev_,ry ef_ _ _,-_ulg_ cambln_d d_si_a_ion_ _y

_uly _ 199!. Z_ _ny ev_n_, _ _ =eq_ea_n_ r-hat yo_

• .I ,lit _,,, , ,l_,jJ,.tl,_,L_ _,_ l_w_ LI_ _ _y_ f_m _hB
_0 Of thin I_'.Q_. _ .

2. __ulfur Dioxide SI_

_or any K2_8_ _ y_ux _t&_ dosi_'._ _ T._ID@_D4_ _S

Of _he date af enac_men_ f_r S02_ b_It lack!rig a fully
ac_rov_d plan, the State mu_ _lhm_t a SI_ _ EPA wlt>.i_ 18

mc=_.h_ of _hs da_e of enactment. F_r _h_s_ _Ig_in_

non_ai_ent a=c_, th_s requiz_ revisin_ tho SIP _o

inc!ud_ =d_L£_iDna! cDn_ro!s _s _eeded _o pr_v£_ _

_alr_=_nt. _.o davelop and impl_en_ these COn_ro1=. a

_o _o_ th_ l_-mgntb _r_m t_ date a_ _n_ment _eq=i_nt

_ci-_ied in _h_ leyi_latic_. _oE e_imple, 8_Ions mus_ b_
4mi_!au_ quickly to coll_t _llu_ant n_ssio_ da_a,

_m_xi_ air quali_y m_delinG, _d admp_ spac!fLe_ con_Eol

m_Isum_D.. Th_ SIP mu_t _rcvide fo= _t_inment.o_ th_ S02
a_p_a/d a_ exp_di_i=us]y Bs prac_ic_bl_ _ D_ l_r _l%an

flveJye_s _z_ _h_ da_e 0£ cn_c_n_.

B_-- _ _ _h_ GX_B_I,%g S_ nC_t_ _a_ do h_Y_

n_r_ may hera _n _c_n_ v_lanion_ o£ _ S0_ s_a_Td

in the Polk County azem. The data is currently undergoing



(

• . . .7-

P.2/8

C.

• 66 .157

e_alu_i_n which _y._¢sult In a re_u_e_t fo= _he State
_u suh_n a _visQd p_ _or _at aroa.

The _v_-_r._n_ _ mu_ _C% "_1 C!¢_ _r Act

r_quirtm_nt_ _or /_plemenLatlon _lan_ i_n_Ifled %_ s_a_clon

172(_} _f _ CAAA, and _U C_ Pa_ 51. _id_c on _hcu¢
re_ireme_a wa_.pz_ou_l_.._vi_ed _o _ou_ ¸St_e

_v£_i_n Sul_u= Di_xld0 - EPA-450/_-89-01_I. The_e pl_

J.mplemen_lon of _i _uon_ _vailable ¢_nt=al _as_e_

nccd¢_ _o_ _t_ir_men_ _rovision_ foe _¢_n_l® further
pr_s_, cc_plQ_ion Of _ _f|siona _ve_y_ _ovin_ons
fcr _Q pc_tt_ of _ or _o_ifled _D_es _ch _ -

_e _qulcmn_s of _8c_1on 173, _nd Cc_p_a_ce wi_h _ .
additional r_quir_¢n_ of s_c_iom _10(a)(2) o_ _h8 CAA, ae

i. _n_ and Boundari_g

Io i_78, when _PA pr0_ulgatQd _ am_£e_ load s_an_, "it
was not a_h_xlzed to cl_i._ _¢ms no_ttai_m_nt, •

a_alc_en_, or _n_lasei_£able. _Q_ _i0n 107 d)(5) Of

_c_ign_e_a=_aS:t_._h_ S_ta _nonz_a_, &_!,_e_o_ i
o_ _nclassi_i0_ic for ibid. •

_a_:..ppon_th_avail_is:_f_rmatlon '_bo_levea the

Shelby C_un ty _ona_ ai_m_na

Wil! [am_@n _o_y Non_ainmen_

_al_ t +,:e County _nclasmiZi_le

Le_ HA_QS _xceed_ncce fo_ 1988 _ 1989. Please c_nuidsr

_h_ da_a cocoa±ned i_ %h_ _oi_ p=io= %o s_bmit_ing y_u_

d_ni_ati_ _ _A. The/e i_ not _fflclen_ quali_ir

o£ _ay_.c_ Coumty. Onc_ _d_u_ dat_ i_ obrn_n_d, _he

a_tain_nt _tus for F_V_%_ _o_n_y will b_ xe_val_a_ed.
_- gui_c_ on de_e_ _ecific bo_ndarLes ks



DEC 1v "5_ 11:3_ _o_. _ RY C0U41Y HEALTH b_t.
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* r_asonablo_,..bu_: _b_eoo_eb'+3;_ 120 4ay_ from _h_ d_t_ of
_'--&i¢_tio_. I euco_ra_ you _o _u/m_it y_T de_i_ions

for _he_e arBas hy i_=h 15, 1591, alo_ wi':h the _ubmittal

EPA._III .make. every _or_ t_ p_ul_a_e c_mb_ ned_ "

ce_uixi_g:Xha_.Yo,u_mi¢_¢uz _eei_&_%one nu_ late= tha_

Any S_te =o_taining an are_ de_i_nahed _s _n_at_al_m@n_
[or l_a_ mua_ _Llbmi_ a S_P ¢o EPA wit_i_ 18 man.ha o_ the

nona_a_mon_ dB_iqn4_i@n. The SIp mn_ _x_vld_ £o_

pracn_¢a_le, but r_ l_t_= th_n fir@ y_xz _2_m _h_ da_@ of

the nc1_tta_,m_nt d@£1_ion. E_A i_ends to c0mpl¢_@ the

nonat=aL_ent.de_ignations::i_thothirdqu_e_ (_alw_d_r)
_f 1991_ Th_r_far_, _e @_ _%a_ lead _ will be due

in =he tlrst q_arte_ Ic_lend_r) of 19S3. A_Immsn_ da_es,
foc _h@s_ non_=aiDm_n_ ar_a_. @h0_l_ b_ _ la_cr th_ the

Chlrd _--_er Icalcndax) of 199_.

_%2_i _'_ CPR _ar_51. Th_se plan _equ1,._ts include,

buc ar_ no_ 3_m_e_ _o_ _h_ implsmentat_@n @f a/1

a_n_Hn_, prnvlslmns for rsascnable ±__--_.Aur pZO_E@BS,
p=_v_si_n_ for th_ _ermlt_ing of _ew or mm_±_ted sources

which Sere the _eq._ir#_e_s Of s_c_io_ 173, nn_ Compliance

with _ add±t£onal re_a£remen_s of _e_t£on 110(a)(_) of
_h_ CAAA.

If. Cuts_a_nq STp _11_ [_I_C_ _ SI_ _la_v 1

A_ _U may r_all, un May _, 19B_, and _b_x B, 1_189, I no_i££e_
_u _y l@_=or -.ha_ _he 6_ps f_r _he _ze_s li_te_ _n Tabl_ i and 3

were _ubs=a_ti_lly Inad_q_a_i _o p_v_@ for _Im_y _i_ment _f the
relevant .WA_QS u.nde_ @cctaon 110(_)(2){H) of _he Cle_ Air _nr. E?A

s_ase_ thnu K_ck M should _sspoDd in two phases _o produce SZp8
tha_ _ould be adequate to a_ai_ _nd n___=_in the _tax_a_ds • phu_e I

a_ked y_u, a_ng _her things to _pda_e your e_LSS_On /._v_nt_leS and

_=_ ¢orr_cclo_s .!n _g_!ations _sing ._ACT on existing @Ka_io_azy

EZ would include a fnll atta£.9_e_t 4_@_.sT_ation with _In
=e_la_i_ns, You _ere advi.ed _ha_ y_u _o_i_ d_lay @_It_i_ _hase

I_-L_-_ i[:45_ P03
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The ZPA has de_Io_a d a znz_b0_- of _nlde.nce _te=la/s: tD. s_p_E_

S_aues 6_ %_e_ reviAe._ei_ SIPs. EnClosed Ii a llaE of _z_tly

S_arted o_ _h_ Ti.le I Requlr_n_s t . will pzO_id_ a_ 0wervl_w of the

_rly S1:a_ #,,_!1:_al ze_ix_u_ _nd a s,,,_ry cf t_ Z_lated
g_idnnc_ to be _wlde d by _A.': 'we will ke_p your S_atm a/r d/red,or

apPr_Ged ol o_hem eupp0z% a_i_i_ies, a=ch _s natiop_hl _r_h@ps o_
_le_ed tcptcs and issues.

I am eu_e _u _ill a_ee _ka_ _h_ Clean ALT A=% _men6m_=a hav_

Presented a _u_n_n_lal ch_ll_g _ _ Sl:a_ a_ F_d_r_ 8 _l_lO_ 41X_d
O_ICI_ _ res_ns_bl_ f_T. _ leme_In. _ th_ many _w _,_slon_ This
.hallo_q_ al_o _o_es wl_h a _q_e _x_um_ty rm achleve S_ oE _e

nation's m_ d/fficul_ a_E quality goals _at_ "desp__%_ _h_ b=_d
r_g_ of fo_a_le e_o_s of the p_, h_v¢ r_r.n_d beyond u_

_aup. I look for_d to c_n_inu_n_ rb_ s_ong_ ¢_e.-a_ive
_elationsh_ be_ee_ ynu_ S_ a_d _A as we fa_e t.h_e excl_i_g _ew
challenge= •_.d 0_rt_i_les.

Gzee. c. T_ell .............

CC: K_TCld _d_l_
Pzul _on_=nge_

Ter_yHa_le

Den_/= Pritchie.



1.97 1.42
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APPENDIX D

PERMIT FORMS AND REQUIREMENTS

$ L_ 16.23 J Ap_/ERDRFI_Ju_: 26. ]993
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r.

e_i Fo_ _d uir n

1. Well Application Form

2. Construction and Operating Air'Control Application

3. NPDES "Appllcadon 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 mad Environment Bureau of
Environment Division of Air PoIlmion Control" Chapter 1200-3-9 Construction

and Operating Permits

6. Section 13 of "Rules and Regaladons - Memphis County Groundwater Quality

Control Board of Shelby County"

7. Section 6 of "Rules and RegalatiorLs - Memphis County Groundwater Quality
Control Board of Shelby County"

SIJOI613IApp_I_DRF711m_ 2fi 1_9_
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WELL APPLICATION FORM



J •
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NOV 25 'gZ _1;58 Y_F,S. _ _ _ER[._T_.. ]2E_T.._,Ar.Ttl DEp_.i'HE._T P,7,"8
pc, TrJr?_c4,t CQ_fT._L SECT:IOn"

WATEP* {_O_,L_T_' ROOM 43a-L

81_ ,.TEI"_E/_SON AVI_BUE

_}IZS w T_ 3_105

_01-_76--77tl

WE[./.. _'_PgLICAT_:0N £ORM

N _ ._-t._IONS _V T.IRU V_I[ _J_* BE CtXMIaLETEL_ • FILLED OUT _Y TH_ teF.L_

[_R.LL.T.R, _ppLICM4T "AN_ DR_LLER PAf_T sEGr4 AppL-CATION

_. WELD OWN l_x

HA _.L £ _[G _.r._R R "{£ :

c-r _'t: _,rAT_E :

p_i_t" _:_I_E._ HC_M E

i

llI* TYp£ WFT._, Tt_ BE UI_.ZLff.ED

_ATER P _ODIJCTZO_

D_AT_RING

H_VERY

OT_

_P_C_FY

_V, WELL DRIVER

T_'N_K$$_ WE_.L D_,IL[,E[I LICE20t_ If: __

C_T¥;

-- NE_ WELL

V, Typ_ CF WOP._

R_p_R

_T_

]

I

!,
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!. EX:#£Z1"¢'_ [JE_.%,}{ OF _JELL_ _ P.'_, CO}{ST:qU_TI_II WATER _¢_IIRCE_ i

. T'tp5 OF WA3._ pUMpiNG EOU_p. !SIJBP4ERSZ_5_ ,I_T TUrbiNE - !

'/Z_. HO_ZTOIR_N G WFTJ, ZN£O_T{.ON

2, SU_TANr2ES TO 9E _RITORED _O_: .... [

_. _n_Pr_NG H_._.HU _ T3 _E USED_ BA2L_ __ PIleUP

_ HO_ OFTEN _S _LL TO BE $_M_L_D! i

"!

R_S ZDE_IT_A_ CO_E_C Z A L _DUST_ a_ F A_l?4 [

- II_T P_MP _p_Z_{KL_ R SyST_H • _RIGATT_N i

...... {

i ZX" _JIT[ONAr_ rNFO_t_IATIO_ REQU/_E_

• : _CT_gE ZN;_CTD/E O_ ABEN_FJE_ NC,_JE

2. THC FC,LLOW:,'_O _I_T ACCON_AHy _pL_CAT_,D_ _H_N _U_{_TTE_:

[_i'l_ THE E_.C_pT_ON C[" WAT_ p_OC,_C--TON WEL_ ApoLIC&--IODI_ 1

i E* A AhlETCH la F A_N¥ PF_,_OSE.r%. _N_TO_IHC N_L._ MU._T _.E KNCC*£3_EU.

.... !

ITH_ A_I._C_{_IC AN,." _ELL DQ]_LE_ H_E_y AGE_E TO CCeapr." W-.TN t.L£ _L_ AND ]
:_-,ECIJLAT:OII_ ADOPTZD _Y TH_ M f C W _ _r_ _¢{'{ a'_ - ,

• = . - • - _.LATE W..=ER _UALIT_ CO_£KOi I

iAR:. rUI.J,_ uHrT,_.E_TOC_, AND AC_E_D UpON

:i

I i

I

.,c.HARI _. TfiC _AL_ff 9Kp_RTIv_N'L RESERVES THE _£GIIT TO _UppL_'JHRNT _11_

!C_NERAL REQUZr_FJ_.E_.T_ Ey AI4 A_NDUM _S '.lAy 9E RCQU_ED

_: TH_ P.PFLICAT_ ZS A_RO_U _y "_HE HEA-TI DC'.ART _ _ <_.

:HAS _E,E ,OHpEET_n. -" THE -_.L

[ _--" F_ DEpA_C'N_,T USE ONLy

H

i_L:
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CONSTRUCTION AND OPERATING AIR CON'IKOL APPLICATION



!

FORM APC-I

fTTPER,%,, APPLICATION

OkN F_ACB _ORM: p_ "I_E OR _ I_I
ONLY

MAIL TO:

Memphis/Shelby County Health Department:

Pollution Control Section

Air Engineering Branch

814 Jefferson Avenue, #43_E

Memphis, TN 38105

Attention: John Yeqaneh, Su_isor

I, COMF_y NAffE

OATEOF !UD_[TT,_L

GENERAL INFORMATION

MA[L!R__D_RE_5

CITYtST_TE Hk C09E

2, AOORS!SAT_H[C_ SCURCE IS TO'BEOPERATED;

.AOD_ES_ CITY;STATE

_AIEFuE.C:',F[g:_Or OFER_T:OIIOB GE_,ERALH_T"F:EOF BUS[H_SZ_(P,:.I:!CIF_LPRO_!JCT/Sh

_. P_OPER[YAEE_ ilJ _C_EE &, IIUxBE_OF E_FLOYEE5AT THIS LDCAFIG;J

7, A_T[CIF_T_ _RO_T_H; ?_O_UCTION;

8 F£_giTAFPL[C_T]O'_STAT.!S:

[ ) RE_ COIISTKUCTIObI

[ ] XOB[iICATION

( ) PERBITTO OPEraTEREgUE_TE9

(_) P_R_ETREHE_L _E_UE_TEO

% ESTIMAT_ACOST _F Eg_i?_ZKT

O_ MGDIFIC_I!OK

AIR P@tLU?_OKCOnTrOL

E_IP_T

B_SLC E_U[_T S

10 _OR THE HEV COHST_UCTIOH,_09[F!CAT[OII_TRAI_SFEEOF LOCATIOBDR 031_ER_H[F,WH_T IS T_E

ESTIMATEDSI_T!!_GD_TE? [STI_TED CO_PLETIO__ATE?

I1, RAX[ A_ TITLE_F [HOIVIDUALTO COHTACTAT TSE Fi_

_!, TYF_ O_ kk!:tl_E A_O'OFFIC[ALT!TLEOF PERS_[_I6_Ii_[_T_I_ AFgL_[_

_A_Z IITLE

i_, DATE OF AFFLIC_T[O:I PHO;IEH_fi!E_
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L_-r_ - D:_.C_" _ ............ 021

F_-2L_.C _'_ - H:_I '_--_._F-_K _ ........ 0:6

• _:C _TT_R l'_:U'l ,._£o_%_ ........ 0:7

._J-_d_c _C_D _AkT - _ _ 043

S/_IS!C ;CID PLA_E - ICOJBLZCC_Cr - - -

S/xq1_ PL_2 .............. C_5

AND _ _ucr_) - 047

VI_IIP,: _ r_. {C=_aU.,S (L-7'KK:L CI_LY) Q53

_-T _ HIG_ _£t2£hLY - CO1

_ET SC:U_ - M_DILM _ cIO_LNLY .... 00_

_.-T S:_imm-_ - _ =:._±CL_N_f..... 0.93

_ Af-9"_C_.g'£. _IISSICNS AE [_3_N qO RC ZEof)........................ 0

13_-gS:_3_ R_-D C_ _ _3 - e .............................. 1

jq2_'C_%_l• ............ 5 =.'r..... = ................ J ...... _ 4

iMISbm31N_ C r"_L£LV_<[=6D[ISI_'_GA S==_T _L _ Y_u tux b_ _-I_ _ _-IATIN AP-_I .......... 5



FORM ^PC-Z

PERMIT AFPLICATION PROCE55

OH£ ..P ,..,.. ,_.: ...._ F,_E. JJ, _,,P_E_L.

F_ . . F _ _I E .FC£

AFF%F_I:,T-'_!HE_T{_I,AEC-_,_Fr.-&, ETCH JaTTACI_ZI_

_(]EE_CHF_;IS_PIPOINT, _].= COVERSHEE!¢_H_ULD8E
• * ¢ r r •_¢C B rlEO _ HE -.,_.T_PF CAT Oft,APC-h

L. CO_PA_IYM_M£

2, PROCE.=5E_ISBI[}NSO_]PCENLI_ER

_, SIC COI)£ _. !_[T!AL.=TA_TL'P_ATE

D_TE OF_U_+4[r'_t. G G _. '7 t

EMISSION 50URCE COVER SHEET

5. G]V£A BRE!FOE!CR[FTI_ C_ T_{ P_DC£$$, _PERATIONCINT[]_3,STOR_6EPOI}_TE,_A_[AI.

IHP'='T_,_4T.cE!AL_L_p'JTS,A_O EPI_.[_ POI_T__HO_LI)_E I_CL'J_[._ I_ THE _E.eCRtPT_O_."

_DT_:_T!;OH_ FLO_ ._!_.G_FOR THE P_OCE_SE_l_iOI_SOURCECLG]_E_tINCLJO£PA?_!Pl

FLOW_NO _:k FLOW1,

TY+.OF P_ C.... C._T.HUOU+

i

FO_ OFFICE'=: nU...IIL,

n

U PROCE_ £_IE_[_N_OUF_ CLaimEDIS_CCEPI_LE,

WHY?

RE. E_ EO _AKE UF F OC[+B E.IS O_ !9URCEATT_CHE_O_PSE_RAT[ $_E_T.

ALL._h_ - _ . AIR CODE] L_. H... AC,_AL[_,S.,+,,. L_/H_.

I

R .." ._." O ¢0'._ ' O" . C . • C _ _ _ 'CA LE RE L 'h S.

F]LIP&G[: A_TH_!ZE_ _Y _TE

(OVER1
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NEW _T[REAL O_FR_

MA_! DF [KpUT THERPROCEBS£_ISS[OH

SOURCE?[_IVE PEgCES$I)

[ffPUTTO PROCEES

E_]S$Ia_SOURCE

9. LIST _ATER]ALQVTPVTSFBO_ TKI$PROCESSE_IS_IOHSOURCE

LBS/OPERAIIN@

HBUR

NORMAL _IIMUM

FLDW OIA6RAB

_EF_E'dCE

_ME OF [NPOT

FOTALLBBIOPERATIN6

EflISS[QNO09RCE

i[VEi OF PR_EBSIF THIS

IS AN INPgT TOAL{DTI_E_

P_OC£S5Eff[S$IO_.cOl/ROE

INPU] TD R_OCES$ ,

LBSIOPERhT]N5

HOUR FLBW DIAERA_

REFERENCE

10. LIST _IR PQLLUfI_ EH[BS]_HPOI_TSFDR TEISPROCESS_IS5IOH 5DUNCE. ATTACH_ SEPARAIE .

'E_I_IDN POINTDAT_" SREET__'_i _'_i ETC'IFO_ E_ON E_I_S]QNPOINI.
L_SI_PER_TINGHOUR

_[_$10_ POINTt, _A_IICUL_TE SULFURDIQ]!DE Hy_OA_N _LOW O[_6R_
N_. _R C_OE _CB_L _[_UH I_R_L _AX[_U_ _OR_L M_IIMU_ REFERENCE

8.

D.

E.

F,

@.

H.

L

tOTaLLB$ _OLL_T_T

E_IITE_/OFER.HD_R

I _OTE:ATTACH_DIHON_L _EEIS A_ _Eg_IREDFOR IIE_ 8_ _, _N@ lO.



FORM APC-3

PERMIT APPLICATION STACK

f)]!__ _t_ SHEET_OUL9 BE _CCO_HI[B _Y T_E P_IT

l?a
DATEOF SUBMITTAL

PROCESS EMISSION POINT DATA

APPL]CAT[ORI APC-II ANOPAECOYER$_EET, APE-2.

1. CO_P_Y m_NE

IAS _OWNORPROCESSE_[_IO_ SOUEOEC_VEP_EET)

4, _CK ORRELEASE_OI_T _EIGHTABOVEGROU_O

5, O!_ETEP OF_T_E_ ORRELEASE_E_Nt_ _I TO_

b, NO_AI _AS IE_PERAT_E _.

?. PE_CE_TOF TIME OVER12S DE_REES'F

B. EIIT GASVELOCITY

9, GASVDL_E FLOWR_IE

I1. OI_TAKCEFRO__fi_E Paint NE_RE_IPROP_R_L[_E

DB HOT_R[TE IN _[S EP_CE

COUXr¢ CO_E .

SOlaCE HO, •

POIHT_U_BE_ .

EWCO_RDIK_TE
N$ COORD[_IE

_[_$[ON PfP£
REVIEWER

FT,

FI,

CU, FTJSEC, 8 70 _F ApIOO_JEfiT_P_E_E,

_RAI_SICU,FT, ORYGfiS_ ?0 'F.

12. AIR POLLUTIONCONTROLEGUIPMENT

AIR CORTAMIRA_TCORTRO_D YEaRIN_1_LLEO IYPE I [F_[CIEWEY

P_RIIC_L_IE

_?_ROCARBO_I_ •

OTHER

I _SE IRE CQ_E _BER_ S_O_N ON THE BACKOF APC-IFOR IM_[C_TI_6TYPEOF EONI_DLEg_I_MENT.

[F IX]S E_I$_I_ FOIST R_S _EVER_LPIECE_DF CONTROLEOUIP_ENI_IHBICAT_T_ fiE_U_CE,

AS FOR EXAMPLE: O0@IOL_: 80_I?BX

13, IS A_ E_I_IO_ MOnITOREd6_ gEC_R_IK_IW_TR_ERT ATTACff£_TO I_[_ _[$SION FOIKI? YE_ 0 _B 0

IF _ES, @E_C_[BE
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NPDES APPLICATION FOR PERMIT TO DISCHARGE

PROCESS WASTEWATER



t J

_EPA Application Form2D --

New Sources and
New Dischargers:

Application for Permit to
Discharge Process
Wastewater

PH-3255
WPC
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_°C) _ r_^ New Sources and New Dischargers

I I ,-,E r_ Application for Permit to Discharge Process Wastewatal
, " 1. OIJIfllll Location

For i!a_h ouEfall Iisz thu I_ti(_d_ _n_ Ion_rt ude, and [hl_ home O_ t_e receiving waEe_

OUI_II _u_ber _I;lu_e I I-o_ilud_ Receivi_g}i_lllrinam _

I

For each out fall, p_ovi0e a description of {1 ) All ol_et ations contrib_ling wastewate_ to the effluent, including

process wastewat or, sanitary wastewet_r, cooli n{j w_ter, and stor rtlWat er r u nof_; (_) The 8verage flow Cot t[_ib.

u[e_ by each operation: and (31 The erealment _eceived by the waSlewater Continue on additional s_eels

_l r_eGessary

Out I_ll I • O[tera[_ons Conlr;_[;ztg Flow _• AV_TOg_ Flow 3. Tre_traenL

EpA Form 3510 ;lO 19.86_ p_e I ol 5
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j B A ach a ne drawing showing 1he waIer Ilo'._ Ihrough ahe fscility. Indlcot_ _ources of inIake ware!,
operaIionsconIribu[irtg'_ad_lew_Le tr*thee Dan,ar_d _a mertLuniIslabaledtocorras_)ondtothe mora

daiailed dascriplions it1 Item III-A Const !r balanco or_ [he line drawing by showing average (lows

b_t_a0rllr_taka5 operaIioR$.tra_tmentuniIs, andoutlall5 If_waLarbalanc_c3r_notb_d_lermlned(e.g.for

aertain m_r_ir_g aciiv_Iias)_ W_d_ B pic1_ria_ descri_1I_n _f the nature and am_urtI _f any S_Urces _f _ater and

aRyco

C Exceptfor 5lotto runoff, Icaks, o sp s w 8nyofthedlschorgasdescribedinitemlLl'Abeinterm_ltent or

[] Yes KompJef_ fhe I_a_w;ng le/_l_/ [_ NO (_o ro item/V_

2 Flow

Oultall
NuClear

B.D_ys b Monlh_
p_iWeek ParY¢ll

[_p_ify (sp_crfy

b M_imum ¢ Durs_on

E)alfy Flow TOI_I Vo_ u _I_B
R_I_ {_p_c;h/ _'r; #a_t: I

l_ rwg(fl w_fh uncial

! _licablep, _u,dellne orNSP_._r e_ h_ fp, .iec_ion_
I £CU IDrOduatlonl_vel notde_gn._xpress(_iflth@l_rms_rtdUnllSUS_dlrltheBp_hcaL]l_gfltuontgu IcjRIIn_OtN_P'_,IOrE_¢tIO I _ I

llr_l 3 y_r_of op_latiDr= If pro_uCl;O_li$11_0! _at[&¢h8 se_ar81es_e(_tl

yg=r
aQUa_l_ly bUnillO_

Pe[oey Me=sure ¢ Or _pe_fyJ

pp_ _,_n_ ]_1t3 ;_[_ _!l.ael P_l_e 2 of _ CONTINUE ON NE_'_ p_*_



-r

CC EPAIDNumber_o_ / OL

66 ]?g-....... ]

I

A_ _nd B; The$e items Iequi_e y_u t_ rep_r_ e_im_t_d 0m_un_s(b_th c_ncentta_n ai1dn_s$] _f _he p_u_a_t$ to
be discha rued from each el you r outlslts Each pat[ of tills ize rn addresses e different set el pollutants and should
be completed in accc specific instructions far the( parl. Data for each oulfall should be on a

separate page. AItach add_¢ion el sheets of paper if necessary

Gene s (See table 2D.2/or Pollutants)

Each pert of 1his itelll requests you to provlde an _$tlrnaled dairy 3veracje for Car lain polltJt ants and

the source of infer melion. Data for aH pollutants in Group A. for all eutlall$, must be submltled ,Jnles$ waive_ by
_he permitting authority¸ For all outf_H$, d_t_ for pollutants in Group B Should be _eported only lot poilu[stirs
wh;_h y_u be_ieve wi_ be pre5ent _r are _irnited dire_iy b_n efI_tjent _imiIati_ns guid_ne _r NsPs _r indirect_Y

I through lirnit aliens on an indicalor pollulant. I

2 Ma_imtJrn 3 A_qr_ge
DI]lly Daily

1 Pollutanz Value Value I 4 So*Jrce{see/'nstrucflonsJ I
hn c/ude un_s _c/ude un_)

EPA Fo*m 351e ZD 17 89] Page 3 at 5 CONTINUE ON REVERSE



ss

Vk• _n_in_erl¢l_ Rapn_t on Wa_tQwDIer TroBIm_nt

_ IIt her ,_ i$ any Eect_rt_cBI evelUallon ¢[lnCer nlng _'our waslowJeler zre_l_en[, DicludJng enQineerin(_ rOP_I_I$ or pilot plBrtl s_u d;(D,_ _heck the

Bppeoprlale box belQw,

[] Re,or1 Available [] NO Report

s Provide lh_ name and tocellon of any existing pl_ntis) which, I0 the best of your kr_owledg¢, resembles Ihis

plo¢_ uct_on f aci)il_ with respect _o pr oduCl_ON procEss6_, wastewuter con$11Iue n_s. or w_le_Ja_er tr_tm_nIs.

N,_m¢ La¢_tion
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Uselhe space below to expand uponanyoltheabovequestions or [obringtolhe attenzion olthereviewer any
ethel infornlatiort yOU feel should be conslder_d in establi_hJr=g permil limilazierts for the proposed facility.
AIIaCh a(t(lit_onal sheets if necessary.

¢IIL Cerri_ic_t ion

I ce[[[fy unde, penalty Of law that Ih_ document a_d all attachments were prepaced under my dlractlon or
Superwslon rn accordance wlth a system dast_ned to assure that qua/i/i_d personnel properly galher aPd
eva/uale Ihe t/_form_ttoz3 $ubmttled Based o/1 my i_u_y of the person Or persons _vho m_n_ge the $ysf_m, or

_osa persons d_rect/y respons/bJe lot gatherlng r_e _for_al_,_, the/nformatlon submltted is, to the be_t _f my
kne w/e_e _d b_/i_ Iru_ accurate, and com_/cta ! am aware that there are sJgnlf_ca_t penatt_ for _ubm/_I_'n#
fa/$_ /n/orrnat/o_ including zhe possibly of fine and impr[sonrn_nl for know_n_ _io/a_n_.

t_arn_]_nd 0 f h_al Title (tV_ _? pti_U

: S_9 naku[e

Ep/_ Fo_rn 3510.213 (9.861 Pa_e 5 or 5
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¢£11Y OF MEMPHIS, DIVISION OF PUBLIC WORKS

_INDUSTRIAL WASTEWA I'J_A{DISCHARGE pERMIT"

APPLICATION
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CITY OFKEHPHI$

Divislon of Publlc _orks

INDUSTRIAL WASTKWATER DISCHARGE PERMIT APPLICATION INSTRUCTION_

Please follow closely _he pzovlded i.st:uctious when ¢_mpletiug the

Applicatlon -Form. All _ntrles except for the siEna_ure, shall bm a_ leas_

printed or preferably typed.

SECTION A - GENERAL INP0_ATION

A,I The Corporate Nama sha1_ be the name of the official coEporatlou of

which the facility is a par_. This mame _hall be that of th8 "fizst

line" Co_pora_io_, _nd no_ a pa_e_t corporation.

A.2 The Corpora_ Headquarters Address shoul_ be the mailing address of the

headquargars of _he _bove-Qamed _Qrpora_[on.

A.3 The Company Nama should ¸ be _hat name _hlch is used for official

_ansa_tio_s with th_ facility.

A.4 The Ma_llng Address should be the a_r_ss to _hich all ¢o_resgondence _f

au official uature regarding the facility _ould be _ent.

A.5 The Facility Nama should be t_a_ of the _la_ o_ £aeillty for which this

_pplication is being submitted. A separs_e applic_tlon _s requlre_ for

each _acil_y. Ple&sm u3_ the plan_ mame whleh is in co,on usage, sln_e

_hls na_e wil_ be _eferenced frequeutly in eo_respondeuce-

A.6 _"n_ Facility A_d_s should be _he actual stre_ add_es_ of the

ahovm n_med plant.

A.; Th_ _an4ard Ind_stri_l Cla_sifi_a_io_ (SIC) code fo_ y_ur facility

s_ouid b_ entered on gha appllca_ion i_ d_¢reaslng order of _as_ewaLe_

v_lume produced by each activity, The SIC _o_es m_y be found in _h_

standard Ind_£al Classi_i_tion _ual published in 1987 as p_e_ared

by _h_ office of Managzmen_ and Budget, Wsshington, D. C. A c_py of this

puhllcation may be found in _os_ p_blle librarles.

A.8 The Conta_g Off_=ial _s _he _erson, such as the _ant manags_, _ho has

the res_onsibillty for, or the knowledge of the vastewater di_ehsrges of

the facility. Also p_ov_de _he _itle and _hone u_b_ ©f _his

_,dlvi_ual.

A.9 The S_gning Off£_ial _hould be an _ffleial of _ha company vi_h _he

a_hori_y tu sign for the company and csrti_y the aceur_c_ of

_n_rma_io_ p_ovldsd ou this discharg_ a_reement. Also provide _he tit[_

_d mailin_ address of _hls individual.





SECTION B - FACILITY OPERAT10NAL C}L_RACTERISTICS

B.I Brief Bescriptio_ of the manufacturing or service activity of premises.

B.I List the maximum quantity per day of major raw materials or £eedstocks

used at your facility. If you have a prepared llst of raw materials, this

may be submitted with the application in lieu of completing this table

(daily maximu_ quantities must still be reported). Should the space

provided prove iRsuffle_ent additional shee_s may be attached. Use

s_a_dard units in repotting quan£1ties use_ on a daily basis (e*E._

Ibs/day, pal/day, etc.).

B.3 List the catalysts used or required for productions and the intcrmedlates

produced at your plant.

B.4 List the products produced at your plant, Refer to the instructions

listed for Item B.2.

B.5 List the by-products and waste produc_s at your plaut.

B.6 List the substances that you add to your non-contact cooling water. Also

list the fate of all non-contact eoolinp water.

B.7 _ndicate the days of operation per calendar week, e._-, )Ion_ay-Friday,

[4o_day-Saturday , e_c.

B.B Indicate the normal hours of operation and the number of e_ployees

assigned to each shift, according to weekday or weekend operation. Be

cettaln to designate-rices as am. or p_.

B.9 I_ deviations from no_nal weekly operations occur (e.g,, no Wednesday

afternoon shift) and/o= scheduled shutdown, do indicete.

B.[0 Indicate if y_ur processes are subject to any seasonal warlation. If so.

provide the approximate maxlm_n and minimum wastewater flow rates in

gallons per day, o_ vasteuater discharged to the municipal se_er system

and the moo_h(s} of the year when these occur.

B.1I Briefly describe the operational variables and frequency of occurrence

thaL may result in an _nusual d_seharge (e•_. _e_iar hatch discharges,

weekly clean-ups, e_c_).

B.[2 List the person (or position held) on the plant site who m_y be ceatacted

for emergency s_tuations during plant operating hours.

B._3 LiSL the person(s) who shall be contacted at any _i_e durinp an emergency

situation.



CITY OF MKMPEIS

DivisioB of Public.Works

SECTION C - WATER USAGE CKARACTERIST1C$

C.I Indicate the anuual quantity of water used at your facility by source as

sho_ in million gallons. These figures should reflect all sources of

Water and all Uses Of water.

SECTION D - WASTE'WATER CHARACTERISTICS

D.I Indicate the average daily quantity







66 t89

If
CITY OF _SMPRIS

Divislou of Public Works

SECTION F - SEL¥-MONITORING SCHEDULE (continued)

industries wi£h high pollutant llmits as deter_ioed by the tit 7 of

Hemphis*" The r_sults of sampling and analysis of the Discharge shall

include £he flow and the nature and conce_t_atlonj or the production and

ma_s vhere required by th_ c_ntrotlln E authori%y of polluta_t_ ¢oncaioed

_herein _hich are llmlted by the applicable Pretreatment Standards. The

_rms and condltious rill be se_ forth by the City o£ Memphis dur[n 8 the

completion of this Dischar_ Agreement.

SECTION G - COMPLIANCE SCHEDULE

A compliance schedule is required by Industrial User for meetin S

c_tegorical p_e_reatmenL standards and/or the City of Memphis

pretreatment requlre_ents. The schedule _hall cou_ain increments Of the

pro_rsss io the form of date_ for the _enceme_t and Completion o_

major events lead[n_ to _he construction and op_ua_iou Of a_d_tlonal

pre[rsatment req_[re_ fo_ the _ndustrlal User to meet the applicable

local and/or catsgori_a[ P_etreatmen_ S_andards. No i_c_emeut _ha[l

exceed 9 months. No la_er tha_ i_ days followln 8 each date in the

_hedule _nd the final date for ¢ompllance_ the I_d_s_rial _ser _hall

su_mlt a progress report to include a_ a minimum, whether o_ no_ it

compl_ed _i[h _he increment Of pro_rsss to be met on such _ate and, if

not. th_ da_e on _hich it expects to _om_ly wi_h this increment of

pr0_ress, the reason fo_ delay, and the'steps be_n E taksn _ the

Iodus£ri_l Oser to retur_ the construction to the sched_le established*

I_ _o even_ shall b_ mot8 t_an 9 months elapse _etwe_n such progress

reports to _he City of Memphis.

SECTION H - _L_ZARDO_S MATERIALS

Li_ all hazardous_ toxic, noxious or malodorous materi_Is used Or

_o_uced a_ your facility. Where applicable, provide _oth the generic end

t_a_e name of the material. _ndicate the avRra_e daily usage r_te {or

production rate, whet8 _r_ced _n s_e) of _he material, 8s uell as the

_y_cal quantity stored on slte_ Be certain £o provide units of

mea_u_emen_ for both of the$_ items. As concisely 8_ pess_ble, _r_vide

the location(s) Of both material u_age and storage. If a pre-prepared

lls[in_ is submitted, all raquire_ information shall still be re_orte_.
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CITT OF _S

Division of Public Works

Y/q_USTRIAL WAST_A_ D_GE P_/qIT API"LICATION

- $ECT10B A - GE at"A* IRFN_NATION

A.I Cerpor a_e Name

A.2 Corporate Headquarters Address
Street/P.O. Box

City

A.3 Comply _e

A.4 Mailing Addcess

State Zip Code

StreetlP.o. Box

State zip CodeCity

A.5 Facility N_

A.6 Facility _dress

A.7 Stnndard Znd_strial Classification(s) a.

d. e.

SC_cet Zip Code

b.

A.8 Contact Official
_am_

TiLIc

. A.9 SlEnlng Official

Telephone

_.Fa_

Title Screec/P.0. Box

CiLy SC_e Zip Code

A.IO 1 certify that the information contained in tb/s appllnation cou_sting

of seventeen ¸ paEes (and any appendices) i3 familiar to me and to the best of

my knowledge and belief, such £ufor=s_iou i_ true, complete and co:feet.

Signature Date



66 19!

R.2 Raw Materials

[ ] Pre-prepa_ed list attached.
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[ ] Pre-prepared list attached.

B.5 By-products and Waste p_oducts
TT_e

] Above listing eemtinued OD
attached sheet(s)

Quantity

Produced

[ ] pre-prepared list attached.
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SECTION B - FACILITY OPERATIONAL CHARACTERISTICS (continued)

[ ) Above listing continued on
attached sheet(s)



CITY OF _S

Divisiou of Public Woz_

66

B.II Briefly describe the opccational variables amd frequency of uccurreuce

tha_ may result in an _m_u_aal di_chazge from your £acillcy.

[ ] Additloual _heets attached.

B.12 List the person (or position held) on the plant site who may be couta_ted

for emergency situations duzing plant operatlng hours.

Name Posltio_

PhoDe N%nnbe r

B.I_ List the person(s) who shall be contacted at an7 t_me 4urine _ pmerEcu¢7

Name FnoDe N_nb_r
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CITY OF H_HI$

Di_isioa of Publlc Vork_

C.1 _t_A_d _1 YateE _a_ by source:

Source _llion C_I Icu_

_b_ic rater supply

Prlvate well

Sur face StEe_

C°2 _C&_ Billing Address (if different _rom A.6)

66 195

Street/p.o. Box

C.3 _C_W Acco_ut _h_ber (or numbers)

City State Zip_de

C.4 List of Daily Average va_er con_ptlou iu the plant:

Purpose Gallons per Da 7

Protege (indu_trlal)

Nou-contact cooling

Boile_ Feed

• ucorporated in product

D_stlc/3auitary

Other

[ ] Hreakdo_ of neaavnal percentages on attached sheet.



CIIT 0¥ M_eMx_

Divlnlou of Public Wor_

SECTIOn D - WASTXWATER _ARA,,_ISTI _

D°I List o£ Daily Average of vol¢_e of discharge or watar loss to:

Method o_ Discharge or _s5 Gallous per Da 7

City W_stevater sever

_aste _uler

Evaporat _VB _oss

_eo_po_ated in product

[ ] Bre_o_u of _eason_l _rcentaEen on at_¢hed sheet.

D.2 List _d describe the spill prevention _outrol and counter_asure plao

that i_ _ effect for the facility.

[ ] _ditiocal sheets attached.



i
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CITY OF w_Pu_$

Division of Publi© Workn

SE_XON D - WA.SL_.WAL_ _..._F_[_T]_C_ {continued)

D.3 The analyala of waatewater disc_mrKed to the =_/nicipal sanitary sewer

system is given belov: (* See AFpe_d_x C)

Bi0chem_cal Oxyge_ Demand (30D_)

Total Suspended Solids

Total Solids

Oil _ud Gcea_e (HydrocarboDs)

Oil and Greaae (Total)

Amelia _itrogen (_P_3-N)

Total _jeld_hl Hi£rogen (TK_)

Alkal_nlt 7

(Ponds of i00_ sulfuric acid per 4ay.(See Append_-x B)

Acidity

(Pounds of I00% sodi_ hydroxide per day.(See Appendix B)

_aimu_ Maximum

T_perat_re (Degree FahreJ*heit)

pS (Standazd Units) (See Appendix. C)

( ] Analysio shee_ attached.

S_ple/Sn_ey descrlptlou:

=DALLY A_V_ Ar_ "INSTAh"_ANXOUS

m_/1 flda7 __II #/day

_'"_ PgLLUTA_TS: These are Priori£y Polluta_ts amd othe_ substances

_hat m_y be present in the _a_t_water d_sch_r_e. Se_ Appendix A add C.
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D.5 Is your facflityro vastevater treated prio_ to dlscharge CO ehe munlclpal

sewe£ _ystem? Zf yes, complete the follovi_g:

Briefly describe the unit processes u_ed and the wastewatec quality
befure and after treaf.ment.

b. Briefly describe your facility's production characteristic and _uy

persistent or normal eperatioual problems that may affect the

operation of the precrea_"---t system.
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CITY OF kO_RIS

Div_n_cn of Public Workn

SECTION D - WA_£_A_ C_A_AUl r._fSTICS (continued)

c. Briefly describe the quali_ testing or p_ccess control methodology
maintained to p_q_re acceptable pretre_eT_-_ l_vels.

[ ] Additional sheets attached.

[ ] Copy of typ£cal operating data maintained attached.

D*6 Any batch discharges7

and time of discharge.

• If yes, describe Cy_e, volu_e, 3£reugch

D.7 List tYPe and description of meterin_ a_d s_pllng facilities for se_aEe

dls_harge, if any.

I0
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CITY OF _IPRIS

Division of Publf: Wock_

SECTION E - S_ R PI_N+ S_TE pI._N AND PROCESS SCi{_V.TIC$ (cou_nued)

£,_ $£ce Plan - P=ovide a plan of your fac£1ity indlcat£n& majo= st_cture=

And _e lOcatioos of baza_douJ ma_e=i_l= a_ c_rtain _evec a_puttenanc_.

[ ) $_te plan attached.

Q#g###_########0##########################0###############_###################

####_O###################################################OOg##_#######_#######

12



ci_ oF mmruzs 66 202
Di_icn of Publlc Wock_

SECTION E - SITE PLA_ AND PROCES$ SC'_I_TICS (coatinued)

£,4 Schematic Flov Diagram¸ - Provide a dla_rm of the flov of materials
proces_ for your facility,

] Schematic flov of ms_erial or process diagram A_tached.

_g_O0_o_goooO#_OO_#OOOOOOOOO_OQOOOOO##OO_OO_OO#OO_SgOOggQOQOO_#_OO_O_#OO_O

13
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CITY OFM_2_HI$

Division of Public _o_ks

SECTION E - $1TE PLA_, SITE pLAN A_D PROCESS $_ek_IATICS (continued)

E.5 Permitted Storm Area - Provide a diagram a_d dcucriptlon of areas

with quantified acreage in square feet where stoTm rater (rlm-off) i8

discharged into the s_n[_ery se_er at your facility.

Total acreage: aq. ft.

[ ] S_orm area diagram attached.





66 205
CIT_O¥_r_HIS

Divimion of t_bl£c York.

SECTZO_ G - CO_LL_CE BCI',EDt._E

Provi_an_he ©ompllaace schedule.as required to meet categorical pretre_
ards and other requlre_ents required b the tit

PreErea_ent program, Y Y of _

[ ] pre-prep_red compliance echedule attached.

COPY OF BEST PAGE AVAILABLE

_####gO#####O#O#g#####O##########O######O##'#########O#O#########B########## _

16
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CITY OF _Q_qPHI$

Division of Public Work_

TABLE I

HAXL_I_4 EFFcu_f STJ_qDA_DS F0B DI$_GE OF

WASTE INTO THE _IClPAL S_WE_AGE _ST_.

Daily AveraEe t Instantaneous

Constiluenc Cmmcentratioo Coucentzacion

=g/1 _S]I

Bioche=ical OxygEn dema=d (1) (1)

Se_leable eolid_ (ml/1) (i) (t)

Total Euspended solids (i) (I)

Ni_rosen (total Kjeldahl) (t) (I)

Arsenic 1.0 2.0

cadmium (2) (2)
Chromlum (hexavalent) 1.0 2.0

C_romi_m (co_al) 5.0 I0.0

Copper 5.0 10.0
Cya=ide (oxidizable) 2.0 4.0

Cyanide (total) 4.0 8,0

Lead (2) (2)

Mercury (2) C2)

Nickel 5.0 10.0

Zinc 5.0 10.0

Ammonia _3N 125 ppm 250 ppm

Page i of 3

• Based on 24-hour flow-proportionate composite sample (1) Consistent with

treatment plant capaniCy (2) Cadmi%_, mercury, and lead discharges are

severely _estric_ed due £o llmitacioos plan_d on the disposal Of seva_e

sludge ¢on_ainimg cadmium, mercury_ and/or lead, Actua I allowable discharge

concentrations for these COnStituent5 will _e dete_insd on a case hy case
basis.

No pecson shall discharge wastewater containing an 7 of the materials listed

herein into the municlpal Se_er _ystem or 8hall have any co=nection _o the

municipal sewer syscem wi_houc obcainin_ wri_£en permission from the
Approving Authority.

AcrylooitriIe

Alpha BEn
Aldrln

Alt_min_

Barium

BE_Z_e

Banzo (a) pyrene
Benzotrlcblocide

Beryllium

Bis(1-ethylhexl)phathalate
(DE_P)

3,3-Dichlocobenzidene

1,l-Dichloroethane

l.Z-Diohloroeth'ane

l,l-Dichloroetbl?eue

DiohloroethTl ether(Bi_(_-chloroethyl))

i,2-cis,dlehloroe_hylene

[,2 Trans,dich_ocnethy[ene

1,2-Dichloropropane

1,3-Dinhlo_op_opan8
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1

CITY OF KEMPBI$

Division of Public Works

TABLE I

Page 2 o_ 3

_Eo_obenz_e

EcumodlchloromethanB

_=omofc_

Carhop tetrachloride
Chlor_dane

Chlor_be_zene

Chiorodlbromomethane

Chtoroeth&ne

Chloroform

2-Chlorophenol
O-Chloro_oluene

p-Chlorotoluen_

Cum_ne

DDT/DDE/DDD

t,2-Dibromo-3-Cbloropane

Dibutylphathalate

[,_-Dichlocobenzene(p)

Hexachlorobutadiene

l_opropylbeozene
Lindane

Methyl chloride
(Chloromethane)

Molybdeo_

PCB-[260

Phenols

Pyra=B
OeLa=hlorodlbenzo-P-Dioxin

Octachlorodibenzofuran

2,2-Dichloropropane

l,l-Dickloropropane

1,3-Dichlorop_opene
M-Dicblorobenzene

o-Biehlorobenzene

Para-Dichlorobenzene

Dieldrin

DiisobutTlenes
Dimethlnitros_ine

2,4-Dini_rophenol

2,4-Dini_rolueue

E_hyl benzene
Heptachlor
Hexachlorobenzene

Tin

Titanium

Tolumu8

Toxaphene (chlorinated campheae)

l,l,2-Tricbl_roethane

Trichloroethylene

1,2,5-Trichloropropane

Vinyl ehlorid_

O,M,P-Xylenas

l,l,l,2-Te_rachloroethane

Total Heptaohlorodlbeuzo-P-Dioxins

Total Hep£aehlorodibenzofurans
Total Hex_chlor_ibenzo-P-Diox_n_

To_a[ gexachlo_odibenzofurans

Total Peutachlorodibeuzc-P-Dioxin_

To_al Pe_a_hlcrodlbenzofu_aus

T_al Tetrachlorodibe_zo-P-Dioxin_

To_a_ Tetraehlorodibenzofurans

1,2.3,_,6,7,S-Heptehlcrodibenzo-P-Dioxins

1,2,3,4,6,7,8-Hepta=hlorodibenzofuran

t,2,3,_,7,8-_exaehlorodlb_n2o-P-Dioxi=

|,2,3,4,7_8-Haxachlorodibenzofura_

1,2_3,&,7,8.9-Heptaehlorodihenzofuran

1,2,3,6,7,8-Hexachlorodibenzo-P-Dioxin

[,2,3,6,7,8-Hexachlorodibenzofuran

[,2,3,7,_-Pee_achlorodibenzo-P-Dioxin

[,2,3,7,8-Pen_achlorodibenzofuran



CITY OF KE_PSlS

Division of Public Works

TABLE I

GS

Page 3 o£ 3

I

1,2,3,7,B,9-Ee_schlorediheazo-P-Dioxin

1,2,3,7,8,9-E_TJ_chlorod_b_nzo_u_a_

2,5,416_7,8-_xachlo_odi_e_zofuran-

2,3,4,7,8-Pea_achlor_ibe_zofura_

2,3,7,8-Tetrachlorodib_nzo-P-Diox£n

2,3jT_8-Te_rachlo_odi_enzofura_

Approving Ao_hority reserve_ the right to modify this list o_ materials

prohiblted from entering the pOTW as may become necassary.
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CITY OF MI_IS

Division O£ Public Works

TABLE 2

GIIIDA/_CE C0NCENTRATIONS IN MIIIClCIP_ SEWAGE
TREATMENT INYLUENT

South Plant Average North PIe.no Average
Influen_

Parameter Concentration3

B0D (Biochemical oxygen demand) (i)
$S (Settleable solids) (I)

TSS (Total suspended solids) [I)

Nitroden (Total K_eldahl) (I)

pH 6-9

Temperature (2)
Arsenic

Cadmium 0,005 ppa
Chromium (Hexavalest)

Chromium (Total) 0.375 ppm
Cyanide (Oxidizable)

Cyanide (Total) 0.605 ppm

Lead 0.25 ppm

Mercury 0.0042 ppm

Nickel 0.273 ppm

Zlnc 1,0 ppm

Copper 0.5 ppm

Silver 0.0294 ppm

Phenols A.5 ppm

Oil & Grease 100 ppm

TOIuaDe 0.&29 ppm

Phenol 1.273 ppm

Methylene Chloride 0,25 ppm

Benzene 0,043 ppm

I,I,I Triehloroethane 0.5 ppm

Ethyl Benzene 0.04 ppm

Carbon Tetrachloride 0.075 ppm

Chloroform 0.22A ppm

Te_rachloroechylene 0.139 ppm

Trichloethylene 0.150 00 m

1,2 Transdichloroathylene 0.030 pVa
Napthalene 0.312 ppm

Bis(2 Ethyl Hexyl Phthalate) 0.105 ppm

BULFI Benzl Pb_halace 0.333 ppm

Bi-n-butyl Phthalate 0.0625 ppm

Diethyl Phthalate 0.222 ppm

In£ luent

Concerti ratioua

(z)
(i)

(I)

(1)

6-9

(2)

0.005 ppm

0.375 ppm

0.605 ppm

0.25 ppm
0,0042 ppm

0.273 ppm

i. 0 ppm

0.5 ppm

0,02g4 ppm

,5 ppm

i00 ppm

2.0 ppm

0.909 ppm

0.25 ppm

0,0&3 ppm

0.25 ppm

0m0_ ppm

0,075 ppm

0.368 ppm

0.139 ppm

0.150 ppm

0.030 ppm

0,312 ppm

0.106 ppm

0.333 ppm

0.0625 ppm

0,222 ppm
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CITY OF M_HIS Page [ _f 12

Divisio. cg Public _erks

APPENDIX A

t_t _TALS _ _Ob_METALLIC ELEMENTS ***

pRIOKITY

POLL_T._T ANALYTE

ALITMIN1R4

114 A_TI_ON'_

115 ARSENIC

EARtUM

117 BERYLL IlY_

B_SHUTH

_0RON

t18 CADHI_

CALC_U_

C_IUM

LI_ C_ROMIUM (TOTAL)
CHROHIUM ( }tE_ALENT 1

COBALT

120 COPPER

ER_ IL_M

ElYROPI_

GADOLINI_rl

GALLID_

GXP_'_ANIU IM

GO_D

_FNIIY_4

EOLMIUH

INDIU_

IODINE

IRIDIUM

IRON

LA_T_LO_M

[22 LFAD

LITHIUM
LUTET_ff_

MAG_ES IDTt
MANGA_ZSE

122 MEKCI_Y

HOLy BD]_JN

NEDD'_iI_

124 NICKEL

NIOBILq_

PALLAD_I_

P_0SPHORU$

DAILY AVERAGE INSTANTANEOUS

MAXimUM LEVEL MAXIMUM LX_/EL

m_/1 O/da 7 mq/1 _/da T
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CITY OF MEMPHIS

Division of Public Works

APpER_ IX A

*** METALS _D NONHETALLIC ELEMENTS *_*

PRIORITY

POLLUTANT

. NUMBER

PLATIN%_

POTASSIUM

pRASEODY_II/_

RItENIb_I

R_tODIlfN

RUTItENIUII

SA._RIIJN

5CA_NDII_

125 SELENII/N

SILICON

126 SILVER

SODIUll

S"_RONTIUM

SIILFUR

T,_l'r ALUIt

TELLURII_

TERBI[rN

127 TItALLII2t

TI_0RIUN
TH1JLIDN

TIN

TITA_IIUN
"IUNGSTEN

UP_ IU_

VAN_DIIRt

yYTERBIIJ_I

YTTRIUH
128 ZINC

Z I RCONIIJ14

_IALTYE

PaSo 2 of 12

DALLY AVEP,AGE INSTANTANEOUS

MAXII_M LEVEL M_XIMUMLEVEL

m_/l Oldsy mBll gldsy

*** CLASSICAL ***

121 CYANIDE (TOTAL)

CYANIDE (OXIDIZABLE)

FLUORIDE

RITRATE - NITROGEN

_TRITE -NITROGEN

R-_D_OACTYVE MATERIAL
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CITY OF MEMPHIS

Div_=imn of Public Norka

_P_U_ A

*** DIOXINS/FI_$ t**

PRIORITY

POLLUTANT _ALYTE
NI_ER

0CTACHLO RODI BENZO- p- DIOXIN

0CTACHLORO D I_ENZOFURAN

TOTAL HE PTACHLOROD IBE.NZO-P= D IOXIN

TOTAL HE PTACHLOROD IBENZOFURANS

TOTAL REXACHLOROD IBENZO-P- DIOXIN$

TOTAL KEXACHLORODI BENZOF_S

TOTAL PE_NTACHLORODIBEI_ZO-p-DIQXIN$

TDTAL PENTACHLOROD IBENZOFORA_$

TOTAL TETR._CHLORODI BEI_Z0 -P- DIOXIN$

TOTAL TETRACXLORODIBENZOFOR_$

HEPTACHLORODIBF-_ZO-P-DIOXIN

1,2,3,4,6,7,8-

P_EPTAC_OROD IBENZOF_RAN

1,2,3,4,7,8-

HEXA_ORODIB ENZO-P-DIOXIN

1,2_3,_,7,8-

B EXACHLORODIB ENZOFI_

1,2,3,4,7,8,9-

HE PTACHLORODIBENZO_XYRAN

Ij2,3,6,7,8-

HEXACH_OROD IBENZO- p- D _OXLy

L,2,3, 6,7 _8 -_EXACH LO ROD IBF-NZGf_

1,2,3,7,8-

PE3TAC_LOROD: BENZO- F-DIOXIN

1,2 p3,7 _8- PF_NTAC_LL0ROD I_ENZ OFITRAN

EEXACHLORODIBENZO-P-DICXIN

I,2,3,7,8,9 -_C_LOROD IB_ZO_P_

Z,3 p4,6 _7,8 -flEXACHLOR OD IBFaNZO FITRAN

I _3 _4 _7 _8 -PENTACHLORODI_ E.NZOYIYRAN

129 2 _3 _7 _8-TETRACHLOROD lBFaNZD-

P-DIOXIN (TCCD)

2,3,7,8-TETRACHLOROD IBENZOFURAN

Page 3 o_ 12

DAILY AVERAGE INSTA/_A_EOHS

}L%X_ L_v_i. _IMUM LEVEL

mg/1 #/d_.7 m_ll #/day



*** FIBROUS ***

PRIORITY

POLLUTANT

NU_3ER

_16 ASBESTOS

CETYOFMEMPRIS

Divlslon of Public Works

APPENI)IX A
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CITY OF HEHPRIS
Division of Public _orks

APPENDIX A

Pase 5 of 12

*** VOLATILE ORGANICS ***

PRIORITY

POLLUTANT ANALYTE

NI/_B ER

5 TETRACRLORO_ETHANE

(CARBC_ TETRAChlORI_E )
86 TOLULNE

T RANS - 1 _2 -D IC_LOROETHENE

TRANS- 1,5 DICHLOROPROPENE
TKANS - 1, _-DICHLORO-2-BUTENE

47 TRIBROHO_.E"THANE _BROMOF0_._)

87 TRICHLOROETHENE (TRICHLOROETHYLENE)
&9 TR I CHLORC FLUOHOMET_IANE

VINYL ACSTATE

88 VI_TL CHLORIDE (CELOEOETW_ENE)

15 l, l - DIC_U~OROETRA_ E

1, l-DICHLOROETHENE

29 1, I-DICHLOROETHYLENE

30 1, l -TRANS-D ICHLOSOETHYLENE

11 1, _. 1-TRICHIOROETKANE

1,1,1.2-TETRACHLOROETKANE

1_ 1 _ [, 2-TRIC_OROETKA_E

15 1 _1,2.2 _T-_T_CHLOROETHANE
1,2-D_BRO_!OETKANE

IO 1,2-DICHLOROETF_NE

1,2-D[CELOROPROpA_E

l, 2,3-TRICHLOROpROpA_E

1,3-BOTADIENE, 2-CHLOR0

32 1,3-DICHLOROPROPA_E

33 l, 3-DICF3_OROPROpYLENE

2-BUTANONE

19 2-CHIOROETItYV_'YL _liER (_IXED)
2°HEXA_ONE

2 - pR0 PA.NO_ E

2-?ROPE.'_- _ -OL

2 2-PROpK_AL (ACROLEIN)

2-PROPENENITRILE, 2 -I_ETHY_
3-CHLORO_ROPENE
4 -HE_H_-- 2 - PENTANONE

Continued

DAILY AVERAGE _N3TANTANEOUS

HAXIHDI_Lk'VEL HAXIHUH LEVEL

m_/l Olda X m_/l -- _/dav
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CITY OF M_PHIS

Division of Publ£¢ Works

APPEBD IX A

""* SEMIVOLATILE ORGANICS ***

PRIORITY

POLLUTANT ANALY'_E

1 ACLNAPHTKENE

77 ACENAPHTH__ENE

ACETOP_ENONE

ALPF._ TERPlNEOL

ANILINE

ANILINE, 2,4,5-TRIMETIF/L
78 ANTHRACENE

AP,A_ITE

BL_ZA/THRON E

BENZENETHIOL

5 _qZ IDINE

72" BE_'ZO(A )ANTHRACENE

(l, 2 BE_ZANTHRACENE)

73 _L_ZO(A) pYRENE (3,4-RENZOp_ENE)
74 BENZO (B )FL_ORANTflKNE

(3,4 -B_ZOFLUO_)

7_ BLNZO (GHI )PERYLE_E

(I,12- BENZO PERYLENE )

75 B_'ZO( K)FLUOR_E

(||, 12 -BENZOFLUORANT}_E_E )
BLNZOIC ACID - -

BZNZONITR[LZ, 3,5-D[BROMO.4-HyDROX Y-
_E.NZYL ALCOHOL

B_TA- NA PHT_AMINE

BIPHENTL

BlP,_[EN_, 4-NITR O

17 BIS(C_LORO_T_) ETHER

_3 BiS(2 -CHL ORO EI_ OXT )_IETHANE

18 BIS(2-CHLOROETh_) ETHER " ""

42 BIS(2-CHLOROIS(_PROPY'L) ETKER

66 BI$(2-ET}_I'LKFCC6L) PHT_%LATE

fi7 BUTYL BENZYL pHTHALATE

CARBAZOLE

76 CHRySENE

CROTOX'/PHOS

6S DI-N-BUTYL p}{THALATE

69 DI-N-OCTYL PHTHALATE

63 DI-N- pROPYLNI TROSA_INE

(N-N 1TROSOD I-N- PROPYLAHINE )

DIBENZO (A, H )ANTHP,ACENE

DIBENZO}'URA_N

DIBENZOTEIOP_ENE

7(3 DIETH'_7_PHy_L% LATE

217

Page 6 of 12

CoQtiBued

DAILY AVERAGE INSTANTANEOUS

_IML_LEVEL I'L'_{IMI/MLE'/L'I.

m_/l O/dav .ms/l #/day





CITY OY M_IPSIS

Division o£ Public Wo_k_

APPE_IX A

*** S_IVOLATILE ORGANICS ***

PRIORITY

POLLUTANT ANALYTE

NUMBER

N,_- DIMEIq_ FO P_AM_ D E

55 NAP_TKALENE

56 NITROBL_ZENE

0"_51DINE

0_CRESOL

0-TOLUIDINE

0-TOLUIDINE, 5-C_ORO

2Z PA_CHLOROMETACRE_OL

P-CHLO_O_[LINE

P CRE$OL

p-CYME_NE

p-DIM_THYL_/_IN OAZ OB EBZ_E

pENTAC _LOROBENZENE

64 PE_TACh_LOROpI_NOL

pE._TAM_Th_BENZ_E

?ERYLENE

PH_NACETIN

81 pHENA_T HRE_NE

6_ PHENOL

pH£NOTKIAZ INE

8_ PY_ENE

p_RIDLNE

RE5ORCINOL

SAFROLZ

SQUALENE

STYRENE

TH IA_APHTF_E

THIOACETAMIDE

TH IOXABT_IE-9-ONE

TOLUENE, 2 ,&-D_AMINO

TRIP_ENYLKNE

TRIP_O_YLENEGLYCOL METh"fL ET_LK_
1-_ROMO-2 -CHLOROBKBZE_E

1-BROMO- 3-CHLOROB_ZKNZ

1-CHLORO- 3-NITROBKNZ ENE

i-METHYLFLUOR_N_

1-METHYLP_ENANTH_ENE

1-RAPHTh_'LAMINE

1-PH EN_L._APHTHALE_E

1,2 -D 1BROMO- _-CHLOROpROpANE

2_ t,2-D ICHLOROBENZENE

66 219

Page 8 af 12

Continued

DA_LY AVERAGE _NST.ANTANEOSS

MAXLMUMLEV_L MAXIM_MLEVEL

mg/l #/day m_/1 O/Ray

--I



CITY OF M_4PHIS

Division of Public Works

APPENDIX A

*** SEM_FOLAT_LE ORGANICS ***

PRIORITY

POLL_]TA_T A.NALYr E

N1/MBER

220

Pa_e 9 oE 12

Coutluu_

DAILY AVERAGE I_STANYA_EOUS

_XIh'U_ L£vr.l, F,AI_I_HT_ LEVEL

mg/1 _/daT_ _/1 _day

37 l.2-D 1PHEN_'LHYDRAZ INE

I,2,5-TRICKLOROBENZENE

1,2,3-TRIMETHOXYB_2TZENE

8 I _2, _-TRICHLOROBENZENE

i j2,_, 5-T ETRACHLORO3 ENZENE

82 I ,2, _. 6-D IBENEANTKRACENE

1,2,3, _- DIEPOX'f BUTANE

1,3 -DICHL 080- 2 -_ ROPANOL

26 i .3-DICHLOROBFa_ZENE

1.3_5-TRITHIA_E

27 i ._-DICHLONOB_ZENE

1,4-DINITROBENZENE

1 _4-NAP_THOQUINONE

i. 5-NAP_TKALENEDL_MINE

2-(,MET}rILT_ IO ]BENZ0_ IAZOLE

_0 • 2-C_IORDNApHTKALENE

I_ 2-C_LOROP_EEOL

2-_OS pROpYLNAp_TRALENE

2-METHYL3 LN ZOTHIOAZOLE

2-METKYLNApETHALENE

_NITROA_ ILI NE

5_ _-NITROp_IE-_OL

2-PHEN'fLN_P_THAL ENE

2-PICOLINE

2,3-BENZOFLU0_ENE

2,3-DICh'LOROANILINE

2,3-DIC_LORONITROBENZENE

2j_._, 6 -TETRACHLOROPKENOL

2,5.6-TR ICh"LOROpKENOL

31 2.4-DICHLOROPHENOL

_4 2, _-DIMETh'YLPHENOL

59 2,4-DINITROP_ENOL

35 2,4-DI_ITROTOLUENE

2,4 _5-TRIChn-OROPHENOL

2,4,6 -TR ICHLOROpKENOL

2,_ DI_TERT- B_TYL- P-BENZOQUINONE

2,6- DICHLORO-4 -N ITRDAN_LINE

2,_DICHLOROP_ENOL

36 2 j6-_INITROTOLUENE

3 wMETYICHO L_NTHRENE

3-NITROA_ILINE

28 3,3 '-DICELOROBENZIDINE



f
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RULES OF "TENNESSEE DEPARTMENT OF tiEAL'I'II AND

ENVIRONMRNT BUREAU OF ENVI_ONMr.NT DIVISION OF

AIR POLLUTION CONTROL"

CHAYILR 1200-3-9 CONSTRUCTION AND OPERATING pERMITS
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P,4_



DEC z4 'g2 11![6 r_w_. S_q.BY COUNTY _TH D_T.

6G _2s

$&

1_-L4-9_ II;2_AM p05
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SECTION 13

*RULES AND REGULATIONS - MEMPHIS COUNTY GROUNDWATER
QUALITY

CON IROL BOARD OF SHELBY COUNTY _



IvX_V _ '_ 11:58 _HS. SHELBy COL_ _L._ DEPT.

66 227

_e tta_l or peFm_¢ted _/¢_ the _:_e _i_ _ of

the _u_il_F _uO_ly, ar_ the locatlea and

arran_tmont o¢ the intake _e ap!_rc_ed b.I th_

s_t_.on IS --

we_pa1_ _-A shgiDy c_mt_ for _h* in_ectlo_ 0£ _ur_a_e

_el_s xn e_l_en_o on lh_ _t'_e_tJ.v¢ dot_ o_" thl_ _t

sh_li h_ r_ired _0 COD_Ot_m CO [h_ _rou_lans of

a_nnec_lo_ c_r01, _0_erly _i_a_ed wul1_.

1_m_ d_04 macessar_ _y t_o _0_ztm_nt.

A_y p@r_n _ _ee_s _qrSeu_4 by an o_r o_ lh_

_g_atLon_ gnall _e entitl_ to ;t hea_In_ b_foro the

A. The 50_r4 _hcll have _ axa:cls_ the l_o_r.

ex_ptlon C&X_ _0 _u_y deC_1on, _I_.

_he aoar_ o_ t_e Daparzm_n_. g_ ap_ea_

r_ir_e_, rule Fe_ati_. or ord_:

£11_tn¥ . w_i_ten n_t_c_ of appeal _ire_tl_

to thc _¢_ s_fyi_ the gr_md_ thereof

saall act e_ _ eeay o_ th_ d_i_i_, r_Linq.

q_st_.on _ll _ 80tfd ha_ taken _l_al

D@p_r_m_nt haa de_ex_in_ tha_ a h_Ith
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SECTION 6

mRULES AND REGULATIONS - MEMPHIS COUNTY GROUNDWATER

QUALITY CON'Z'ItOL BOARD OF SHELBY COUNTY"



6,01
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i,K)V_ *_ 11:_7 FI;F_I SHELBy COUr'Ff','FCE,qLTH I)C_DTI P,4/_

ue£_hc, b_n_itn _y _ a_d_. A l_ia= _i=ion tc_ _,,_In_

Ia) _t_ win _t b_ e_,_z_, an_

_. _ b_h_l_ c_,_ _. nat hy_au!ic_y _x_r_c_ _.c_ _ca.

A. _± _.'_ _nc_ _, et_.f _ ill t_ _._1_J

by _ _._A._ _ t_._ _) fc_ _n_ I_11e _. a_ abo_

¢. A_._ _i_ _i_._ _- b_ _ll_h _oln_ _ _e_d pi_w_.

I)4 _n_:_i_ _-ler_ _Jt_1__ h_v_ _ _x£r_tc_ _i2e of _/4 In_'_

17

, _.: ." I_:II_F_ X _i_
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I'IOV_5 ":Z_ %%:58 r4_i-_5._EL_Y C01JI'4T_FF_C_LI]_DI_T. P.5/8

_u _ _n_ (I) a_ 2ea_ ¢_ (21 _ above _e 100-y_a_

A. _1_ _&_ b_ m_cain_ I.N _ _&_iv_ _c_i_on _ _1_

t_ Ln _e_ _OC V_. _ _e._ _o be _IeCC_ _C _e_l_

18
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APPENDIX E

LIST OF VENDORSANDMANUFACTURERS CONTAUIED

$ L_ 16.2J IApp4:/E_DRFI/I_nc 2_, ]993
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Hadley lnduUi_
5900 West Fourth S_'_t

Ludington, _ 49431
800/245-4227

Met-Pro Corporation
Duall Division
1550 Industrial Drive

Owosso, MI 48867
517/725-8184

North East Environmental Products

17 Technology Drive
West Lebanon, NH 03784
603/298-7061

ULTROX
2435 South Anne Street

Saata Aria, CA 92704-5308
7141545-5557



E
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D_ar Cusco_e_!

Thank You for Your interest in sTriPPing tower sY stems d_slgned by Met Pro

Corpora=ion D_all Division. I have enclosed the produce information which you
reques£ed.

Our stripping tower systems are designed to remove _he odorous substances

and VOC's from the i_fluent water stream, Duall manufactures _he fans, duct,

and Eow_r$ for such sysTal_s from PVC and polypropylene for corrosion.
ras is_an_ service,

Me_-Pro Corpora=ion Duall Division has the experienced, mui=i-dlsciplined

professional scarf _o aid in the design, [msTalla[ion, and monitoring of your

air pollucion control equlpmanc. Ou_ field technical service offers inspec=ion

and upgrading of exisclng equlpment a_d addition of eleecrochlorina_ion systems
for on-si=a hypochlorite g_neration.

Servicing =ho Industry since 196& wi_h more _han 8,700 Ins_allaglons.

Duall will provide you _he benefi_ of our experience in air pollution control

technology. We look forward =o the opportunity To serve you. If you have any
ques=ions pl_ase call.

Very _ruly yours_

MET-PRO CORPORATION

DUALL DIVISION

L

211-A3ST / 012A92



d

||
_d!,!_!Duali Division

BULLETIN 101-892

66 23B GENERAL

PRODUCTS
POLLUTION CONTROL SYSTEMS,

SCRUBBERS, AIR STRIPPERS.
VENTILATION DUCTS,

HOODS AND FANS,

- :q



Odor Control Systems

Ouall oe_igns on a _ay-lo-day basis• customized odor control

scruI3ber5 [o meet Cusiomet specilic needs ThrOUgh Ihe use el

an in-house compule, _n conjunCllOn wi[h a tlighly Ira_ned lab

and chemical engineering sial1. Duall carl de$1grl a tJnil Io meBI

ever1 lhe sIriele$[ requiremenls Moist design crileria evaluaiect

inoluoe; size el unil, tilter pacl, ing$ mo_slure exIr_6Iol $cruo

I_ing liquid, GPM required an_ material of construction

Sentices Offered

• Delermine the problem

• Oeletmine lhe necessaly degree el cant rDI
• Selecl Ine _esl method Of c0nlrol

• Sele¢l Ihe plo_er ohemislr'/

• Design toI mirllmum air vOILtmc
• Pro_,ide field services, engineenng mstallatiBn, slar _ Lip, and

operalo: It air_ir_ B

Typi6aI Applicalions

• In[Ju51t_al wastewater lreaTmen[ • Bia'bllErles

• M LI r]_Cl_&l wa$_ew_let ire_(menl • Animal (oo(_

• FOOd processing • Pesticides

• Chemical itl_slrie$ • c*ulp and _apef

• Rende[irlg • T_nning

• _ell'_erle$ • pharmaceuli_al

• MedJo_l • T_xlile

• Foundries • P_int_ng

• Fish pf oce$5_ng

66 237

Stripping
Towers

Duall slripping towers

icmove Vn_a lile Or£ani¢

CompolJnd_(VOC _1

found in groundwater

sUl)pTies, induct dal
w_$_ewaler_ _rl_

process e fliuents

Each stripping tower is

comput el-_esigned
from an exle n siva d_ta

base On-site telling is

Ul[lized when

rlecBss_ly

Advanlages

• Easily modified tot luture changes

• Easily cle_neO and maimained

• Long $erMce life

• Simple Operation

• E_$y inst_llatlorl
• terra,ken resist _rlI corlslru_tiorl

• Compulal desmgned Item exterlsive data base
• Optional carbom atlsorbers for polishirm_ are available

when required

• Low pressure drop
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Duct, Hoods & Other Specialty

Thermoplastic Fabrications

DualL duct. hoods and iarlks are designed for each applic,_-

tio_ i_ _CCOr dance w]:_ $tanl_ards set by the Amttrif, an

Conference o_ Go,_elnmental I'_d_stlial Hygierlists and

O$HA

D_all del@rmJnes l_ amOLIrll 01 air retluire_ _t _Ch _otJrce

affecling I_ood slot size¸ size of hood pier,urn and _Jze el

Th_ _CSI CO! tos_o_, f eSISIBrLI me[eti_l Ior cQ nst _ACliON i$

5ebecIsd f0_ _uCI arl_ rinds usin_ lhe highest qtlelity PVC

CPVC PP. PVDF, HDPE FRPan_PVCIFRPoverlay

Dual[ has the tLighesE slar_d_r_s aql_ t/le m0$1 aUva_cell

Bquipmen[ !or m_rluf_c_u rirl_

Advantage_

• Li_tlt weight I0r ease o_ i_stallatio_

• Corn_ul_t _e$ig_e_

• Bes[ cor_o_ion-tesisla_l ma[er[_J 1or _p pLi_l_On

• _ighe$1 m_rlul_ct urin_ £_an_ar_$

• Des;g_ed ane manu!ac_ure_ to ACGIH a_ S_._ACNA

Slan_lard5
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Emergency Gas Scrubbers

• NO exle rhal fan reQuire¢l---maximizes reliability and mini-

maze5 CapiL_l and mai_le flar]c_ costs

• Exccll_r_[ _or Ir_almerll arl_ c(;rqroI of @L/(_en relc_$e_ Ol

I(_ xic _aSQC

• Especially usetuI in Ihe waler Ire_tmcnk _n_ chemical

procecE, irldUSlries

• Combine itle parl_culale re m ove, I and gas n,oving realures

ol _rl eiect 0i with the gas _bsorp_iQn QLJ_lity OI B D_C_(_

IOW_l

TYPICAL APPLICATfON_

• Sulfur dlox_de

SPECIAL FEATURES

• Gas del_c_ior_ ava]l_ b_ fo_ _;el_cted a pplicali(] n s

• Flow ra_es from 50 -- 10.000 CFM

• C(3rrosron r_$ist_rzl CrJn_Iruclio_ _ v @i_bl_ i_ PV_,

potypropylene, fiberglass _nd _ vanety of dc_l Icm]nate_

• Par_4cul_le r_mov_l

• Sel_-con_ainad reci_cuP_tion

Ejector Tower Scrubbers

Compacl. higtlty effic[enl scnJbbets designed Io[ vapor

_0_ili_n re_CLOrC, CyEir_d_ r C_blncl$= _h_mi_l $_o_ge

t_lnk_ ChlorB_B ,_Fu_biNg _n_ low VoIcm_ _haust

_pp_icalions

• Idg_l rol pB_iculate removal

• NI3 e_lem_l I_n

• F]_ tales to 300 CFM in sl_n_ard mo_els

• _k]d mour_l_d

• Sel_ Conlalrl_d rec_rcu_lio_

• Minimum hook-ups--lr_h w_leI, or_in, elect r_cal powcl

ch_mica_ _ed

• Fitiin_$ Io connect nit f 0gen purg_ gas



Solving 66 240Problem

people - the he_rl of the _mpany- devilled te 1he de_ign,

- production and sen'ic=ng Ot quality pnoducls, e ns.udog out rapu-
_" lalion lot exoo[lence.

I . poople-withexpedencein_llfacetsalbusines_,fmmman-

agement, engineanng, Sales end production through installa -

lion Not joel keeping pace with the indu£1ry Dul providing lead.
ership. The lertgevity of OUr employee_ is a testimony to our

Cemrn_ment _n_ Bssur_n_ el q ua{ity II is co_siderEId 1o be a

personal challenge lo this company lo _olve your problems

through this breadlh el e_enence

Experienced Local

Representatives

• Trained air-pollution sp eClalisls

• Over 50 offices natio nwid s plus inLucrlatiorlal represerltati0r_

In-House Engineers

• Dedicated professlon_l sta ff---_._ emical, civil, mechanical

(_n_ineer 5

Pr elect Engineers

• Extensive bac _g i o Un=_---,_nginee ring, manufaClUdng,
inSIal_alion

• Total responsibility from order through shipment and beyond

M_nufaclutirlg Personnel

• Highly trained, motivaled and quality conscious amployees

_tained installers

• Experienced personnek--baslc supervision ,._lh Iull lure-key
capabililia S

Quality Assurance

Corrosion resi_tanl wat_nl_ alt-pollutiorl control equipmeRI

and ventilation systems Theme prOduCls offer long lile and

prover1 p_rlo_nce al _fl0r_a blo przc_ z, aod are yoIJr

a_urance of _Ettis_cti0rt in me_ Iiog the requiI_melllS of

$_ecitioation5 and governmental regulations

Wet ,_¢r ubber_

• S_ndard er cu_iom-_ng_neGr_d

mc_els, wide selection, high efficiency,
COlTO£_ORr_ 5ist,anl, long lira, lOW W_le_

Consumpli0r_ rnioimum main_ork3nce.

Corrosion Resistant Ferns

• B_ad F_rto_m_nce, quiet _pesati0N, mggsd constnJClJOn,

eleClmn_C_lly bal_ced

Du_t Systems_Exhau_t Hooda

• Effi_ntly designed, (_ner_-con_e_ving, Cotr0si0_-_sIslant,

lightweight attr_clive

Oil Mist EIIminalor

• E fflcie_, c0mpac_, sall-p_}wered, ver_Jalile.

C_emical Mist EUm_nstor

• StandBtd ot custem-engineemd m0del_

• Dry or wBt op_mtien

Air stripping Towers

• Removes Volatire Organic C_mpounds (VOC'_] trom

Efficiencies

Modem labor*saving taeiliii_s enable Dua[I to be a leader in the

design and development oJ tlew and improved tabdcaiion

method_, keeping your co_lS lOW, Two m_nutactur_ng pl_nls

insure Itmeiy delivety of yaul order

• Over 60,000 square, ft,, I_Zbor.ssving equipment, rEseBr,c_
and development I_bOr_toP/

Total Service

Mere thar_ an equipment producer, Dual1 emphasizes the to_l

set,,ice _pprOach to customer problems, Dedicalion _o cue
lamer satisfaction is the hallmark of Duall's _,_c¢ policy

A_er.lhe*sale service is Irnpoti_nl, _nd Ouall provide_ it on

highly pmlessional Iavel,

Customer SeP/icas

• Speciflcaffon wdting assistance, system desigr_ fieJ_ Man-

agemenl hlstallatlon, start-up, operation and maintenance

tmining, warranty service.

Special Services

• Pilot stu(/ie$, on-site testing, lab studios
• Aft permit _isian¢ _

• 0e signJbUild engineering

¢CO_F=GHT =_2 M=_IpRDCCRPOP*_T]_ E_J_*LLg_lSkO=4

II
 !!o!  !Duali Division

1550 INDUSTRIAL DRIVE, _WOS$O, MI 4_67

(517)725-8184 FAX (517)725-8168

O_J_ _ntzsJoN [_ A REC_,'J_RED _E_FIK OF M_a_¢_ C_r_p_T]nN 11 =_0 _92

Represented by:
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D1.a 
AIR-STRIPPING

COLUMNS



DUALL experience
saves time 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 availabte
water is contaminated with volatile organic compounds

(VOC's), usually chiorinated solvents Consumer
pressure, as well as governmental regul&ppns --
federal, slate and local -- are demanding effective and
prompt action to preserve waler availability for both
human and induslria[ use. Duall is in a unique position
to meet the industry's needs for efficient, cost-effectlve
VOC removal

Many organic compounds are Iound in groundwaler
supplies, industrial wastewaters and process effluenls.
Some dissolved gases, hydrogen sulfide, ammonia and
CO 2 occur naturally; stiff other manulactured chemicals
are found as conlaminams. There are hundreds Of
potential ppllulants that may be removed by air
stripping. The ease of sIripping depends an a partleular
compound's vapodliquid equilibrium constant (VLE). In
turn the VLE is inftuenced by temperature, other
conlarn[nants present and general chemistry of the
water.

Mare and more engineering firms and consultants rely
on Duall_ many years of mass transfer experience, We
work c_asely with the preiect manager to ensure that
our portion of a complete system performs as
expeeled We do nol Bompete with Design/Engineering
Service Firms -- rather we enhance the project
manager's success by providing our expertise and
experience in pollution control technologies and
equipment.

The result of this cooperation is the "optimum _ stdpping
c01umr_ system, net[her over- nor under-engineered. It
will deliver Ihe required efficiency al the _equired liquid
capacity (from 5 gpm to 3000 gpm), while operating at
minimum pressure drop. Dualf stripping columns are
]abdcated of corrosion resislant malerials, lacilitating
ease of cleaning and maintenance. These strippers can
be readily modilied to meet future requirements.
Turnkey installation is ava.i]able, with on gme delivery,
optimum energy efficiency and a one year warranty

Cleady, the Duall way is the efficient way -- in
completeness of design, economy, delivery,
performance, and satisfaction

A b/_'Cal PVC_.onslructeo air stripping column,

designed for 99 9 perCenl remov_J efficiency of 1,1,1,
Iri_hl0toetnaRB. i@luene BrtlJ [lichlo/oeLh ylefl8 lrot]l a

20 25 gpm wel_ soulce. This 28' iDwer was provide_

oor_p_e_e, with $@ll_31eatllng option and molo[ _art_r

oont rill pane]¸ System was lrl oper&tion Lhree walks

B_er (_@$ign approval The lower operale$ ye_t-
rounEI at a Sit8 0r3 [hE eas[ Coa$1 Fler_0fmartce

e_cee_$ re_lJli_lrlenl5

Orle ol Ih@ I_rge$1 $irlgle tower 51nppirl 9 colut_ns if1

ogera[iot_ in _h=$ COUntry¸ this Dua[I un_l was

designed lo rerh0ve TCE arid olher VOC$ IO leSS

Iharl I part per bi[li0tl II CDrls_$1@ntly []erl0tm$ above

$pe¢ilicalierts. The 126" diameler by 30* hig_

stnp_er _rccesses from a 3.000 gprn well water

s@urce. The unil fea[ute$ hight etfi_eflc'_ pa_kJllg

and Z, ll PVC const rucli@n. Two pVC lens pf0vide [he

air swpply; or_e fan i_ lot @me[gency backup. S[arter

a.tld alarm p_rlel$ were Supplied b_ [)ua]], as was

GCtual_nau_:r.e_ InC I_@B
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t. Here is the most efficient,
. cost-effective answer to VOC
,.-, removal, degasification and

' odor elimination

q

I

Buy only what you need with guaranteed
pedormance. Advantages include:

• Renloval rates exceeding £9 9% for many VOC_

• Capacities from 5 gpm Io 3,000 gpm in
single-column applications

• Computer design

• Laboratory teasibility testing

• Pilot testing services

• Rental columns available

• Cor_sion-resistBril oDrlstruction

• Complete packaged systems on-site

• Rapid field assembly _nd reduced field lime

• Installation start-up services

• Carban adsorption unite available for exhaust air
purification

• Many other optionaJ fosture$, _uch as
self-cleaning and a_omatic monfforing, provide
safer, unattended operation

All columns are nol Crecded equq311

YOU cannot afford foilure whe_ dealing with toxic
chemicals Our experience is you_ _$sLirance that

{)uall air $Idpping columns ate the answer to your

VOC removal problems¸ Duall per'orms

A lypi_l Duall Air Slnpping SysIern ,_n sisls of a verti_l

packed tower _lh a fresh _r blawer _Lrld pump. T_e striping

pr_ess _ carried _1 IN a _l_nlercurr eN% _rlla_ln U _lumn

POIIuted water is _ist ribu_ed over a ¢arekJIly sele=ted psckir_

m_leHal _ CB_¢,_de$ d0wrl to the bosom d_in Fresh _[f I$

for_ed up through the pac_ing. The air _ntin_ou_ _nt _'t_ a

I_tge WL_%et$urfaC8 ant_ ¢_rNin_ L_ are _l_LnSf_ rT'ed to Ihe

Bi_ Ir_ order _o achieve I_]e de,ted removal elfi_ell_ the

_herm_n_mic pro_e_se$ mu$1 _G

matched to the p_ef _lLJmr_
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provides installation service
to assure on-site performance

Duall'8 concern with efficient design and

conslnJction does not end with shipment I0

the Cuctome_ We provide installation service
as an extension of our expertise in system

engineedng. Duall-supplied columns, whether
pilot or permanent, are quickly erected at the
jobsite from factory matchmarked COmpo-

REnts. Winter/summer operating da[a and

antua[ field per=ormance testing allows Duall

to (dfer perfomlance guarantees

NOTE Acfivaled Carbon or Catalytic
decornpesi[_on may be required [rJm88t
alr 8mTssion standards¸ Setec_Jen ct air

e_tissJon contioI tiepend8 On many f_.c
Ior_ In tieneral, lBle IOWSr design musl
be optlt_'tize(J it E_iremlsslon conl/oI$ 3re

required Heating ttLe water or a;r may
be desirable to reduce tot31 CoSt _t

owning and operating Ihe $ysIem All
Services are reason_.bty price=3 ConlscI
Ouall ffir your alr slripp;ng need8

• 22 YEARS OF POLLUTION CONTROL EXPERIENCE

• ENGINEERED SYSTEMS • SCRUBBERS • FANS

• OIL AND CHEMICAL MIST ELIMINA'rORS

• OUCP, VORK • MOISTURE EXTRACTORS

• CUSTOM FABRICATrONS

• CORROSION RESISTANT CONSTRUCTION:

PVC, FR_ STAINLESS STEEL. _C,

REPRESENTED B_

Du, &
INDUSTRIES, INC.

Main Office:

700 S. McMillan Street 102 Hillside Ddve

Owosso, MI 48867-0769 Forest City, NC 28043-1000 =
Telephone: (517) 725-8184 Telephone {704) 245.8725
Telex 22-8532 Telex 80-2210

7"

d
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You requested more information...

Enclosed is material that describes our modular line of ShallowTray TM

aeration systems for stripping volatEle contaminants from water.

The systems - using simple, palented ShallowTray technology - come in a
variety ef metiers for treatment rates ranging from 1 gpm to 200 gpm'.
Removal efficiencies {based on your site*s effluent requirements) are

achieved by adding trays.

Each unit is typically fabricated from stainless steel and instrumented to
your specifications. Molded polyethylene residential Point-Of-Entry medels
and 1-12 gprn groundwater remediation systems are also available.

Please call me if we can assist you in removing VOC's or Radon from

water...or if you would like a proposal that is specific to your project.

Sincerely,

"Designs Ior grea[er trea[ment rates on request,

Nortt_E_stEnvironrnentalProducIs 17TeehaoJegygdve WestLebanen NH 133784 1603)298.7061 Fax{603)298-7063 _'_#





Air isventedto :be 6 E 2 4 7
atmosphereortova or
phase treatment of _oice. ('_

Turbulent frothing
maximizes volatilization

into holding

the full length of the
baffled tray, becoming
progressively cleaner.

,. Fan blows air up
through hundreds of
holes into the water.

0

This illm*l_¢tion is represemaffve of _be ShallowTray" Modd 261l.

Protected under US. Patent No. 5,045_15. Other U.S. _md International Patents Pending.

I 3to on front cover: top Ge_ oi 23_2 Series ,aeratlon tray in actlon
Photo on back cover: cross scc6nn ol a 5hallowTray in action (full scale)

I_ ]992 Nord_ E_t En_iranment_L p:t_lu cEs I_c

Our poli_ i5 one of comln_al i_,lol cr_ nl 1 Id _e r!¢_, e the

(3

_3 _plcrnber



Low Profile
._he discreet size of a ShaflowTray _" air stripper does

not advertise a contamination site. It is easily
accessed for maintenance and can be installed inside

a building. The system is also ideal as a trailer

mounted, portable stripper for pump tests, pilot

studies, shore-term cleanup, or emergency response

There is no tower.

Treatment
The ShaltowTray process

uses forced draft,

countercurrem air stripping

through baffled aeration

trays to remove volatile

organic compounds

from water

Contaminated water is

sprayed into the inlet

chamber through a coarse

mist spray nozzle. The
•_v,,ater flows ox er a flow

distribution weir and along

the baffled aeration tray.

Aiqblownupthrough

_A6" diameter holes in the

aeration tray, forms a froth

of bubbles generating a

large mass transfer suHace
area where the contaminants are volatilized. The

necessary, contact or residence time to reach

required volatilization is achieved through mode[

size, addition of trays, and flow rate se[eetlon.

Resistant to Fouling
ShallowTraysystems are res_stanl to fouling

problems. Treatment trays have large _A_" diameter

aeration holes. Inaddidon, the curbuleni acdon of

the frolh scours ihe surfaces of the tray reducing

build-up of oxidized iron.

iIf, under extremeconditions, oxidized bon

"Ja¢cumu]ates or hardness begins to scale up, Irays can

66 248
be easlly cleaned through ports using a washing

wand and pressm e basher. Trays can also be easily

removed for a thorough inspection and cleaning•

Full Range Turndown
Not only are Shal[owTray systems forgiving of

%urprlse" inorganlcs in the water, they also allow

operation an)R-here within the rated flow range. In

fact, as =he flow rate is

reduced, performance

increases. Also, as demands

change (slrlcter effluent

eonzamlnant levels) so can

the ghal[owTray system. Its

modular design allows for

the addition of trays which

increase the percent removal
of _olltanllnants.

The air forms a froth of bubbles approximauely
6 inches deep on the aeration tray, generating ._

large mass transfer surface: ar_a where the

¢ontamlna nts are volatilized,

I

Air is blown up through hundreds of _A_"diameter
holes in the aeration Ira)'.

ea

mi
m No Disposal

Sha[]owTray systems have

no packing or dlf_sers m
contend with and no costs

assodaed with GAC

breaklhrough, fouling or

disposal and rep]acemem.

System Size
To determine the system

size requlred for your site, first identify the flow

rate. This guides _ou to the ShallowTray Series

needed. As an example, with a flow rate of 30gpm,

select the 2600 Series, which is rated for flows from

1 to 50gpm.

Next, identify the contaminants present and the

removal requirement. GeneraJly, this determines the

number of trays required. However, the graphs in

this brochure should be used as a guiddine only.

For a proposal• send us or your representative the

specifications. Request for Quotation sheets are
available,



Percent Removal vs. Flow Rate66 249

41211 1,200gpm 1 6'10" 126" 63" i800 _287541221 1-200gpm 2 6'10 _ 126" 7'3" 1800 3220

_ 1200gpm 3 6'10" 128" _3" 180(] 3565J

J
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U LTROX ss

A _r_ 0( flO_;_u%'eS Co_;ery_K_ _r_any

December 3, 1992

2435 _ulh _ne Stceel

_nt_ _a, CA 9_7C_-_B
Phone: 71 a $a5.55$?

F_tK: 714 5875396

Mr, Dan Currenze

Engineer Science

425 Wo(_ds Mills Road South, Suite 150

Chesterfield, Missouri 63017

Dear Mr. Currenze:

It was good talking with you today. Literature on ULI ROX® advanced oxidation processes has

been enclosed, as you requested.

Uttrox processes provide solutions [o complex environmental problems by destroying air and

;valor borne toxic organics on-site, thereby eliminating the pment[al residual liability associated

with older technologies. The patented ULTROX® process uldizes uhraviolel light with ozone

and hydrugen peroxide to destroy a wide range of organic compounds in we{or, including many

on the EPA's priority pollutant list. Phenols, aromatic solvents, including BTEX, M.T.B.E.,

chlorinated solvents. PCBs, PCP, explosives in water and pesticides, are examples of tox[cs :hat

are destroyed in ULTROX® systems

ULTROX® processes overcome the problems associated wilh other trealmem methods, as the

ultimate products of the process are trace salts, CO_ and H20. In contrast to alr stripplng or

activaLed carbon, n_o ioxics are emitted m the atmosnhere or adsorbed onto med_fl which

require landfill disposal or re-oeneration. ULTROX ® processes can be run continuously or

imerm[ttently, which is an advantage over biological processes Ibat are affected adversely by

variations in flow tale or contaminant type and concemration.

Commerckd application of advanced oxidation technology began over ten years ago with tbe

installation of an ULTROX® system at IBM's Boulder, Colorado, facility. Acceptance of

ULTROX® technology, has grown rapidly, with commercial systems in operation at many

Fortune 500 companies today. Installed system capacities vary from 1.0 G.P.M. to 1100 G.P.M.,

with total inszaded processing capaeily in excess of 1.2 billion gallons per year

System specifications are developed on tbe basis of extensive laboratory ;_nd commercial

application data bases and/or bench scale treatability studies eonducled at our laboralory

facilities. Skid-mounled pilot plant units also are available [or use at the customer job site to

_cquire additional design data when necessary.

A1_bun_C_m_
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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 selwice maJntertance contracts also are

available on request.

ULTROX® processes are used as a stand-alone treatment process or as part of a treatment

train in tandem with proce55e_ such as u[trafiltration, biotre_tmen h activated carbon or metals

removal. ULTROX® equipment and service is guaranteed to provide the performance required

to ensure that the end user colasJsienl[y fellta[ias in ¢omp[iRnce ',,Titd their regulatory guidelines.

Thank you for y_aur interest in ULTROX® Advanced Oxidation Processes. Please contact us

if you have any questions.

Sincerely,

• , 4,
William S. Himebaugh

N:ltional Sales Manager

WSH/mms

Enclosure: Literature Package



The
Ultrox
Process

Air

Calalyti¢ Treaimenl

Decomposer
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®

®

Ultrox
UV/Oxidation

Tank

How the Ultrox process destroys organics,

0 3 Peroxide OH*

3 Ca rbc_ d[oxId 0 and water Qte the egd

protracts, _long with [nor_ank: ¢_llon_e$.

1 Hydrogen peroxide and ozone are 2 UJtr_ v_let llghl prOVides Ihe energy 10

_dded I0 w_Iel Cent _nlt_g ot g an_¢_: I_reiJ_ up Ily_rcxJen perexkle _nd oz0n_

this Bxarnple showe I rict_D rI] eltlyle tilt in_D _lydrox_fl r0 die.L% TheSe _a(JiCal$

[TCE}, an(_ the u_t avtc_e_ light _,la Ck the

_rgan[c and bresk its ctl_mlc,'_ bO_d$



The U/trox proce_
uses uttrawolet hght,
ozone and hydrogen
p_xtdB to d_slfoj/
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Why move organics
from one place
to another?
To get rld of organics in water, you can remove them

with carbon or step Ihem wdh air. Bul then they're
left it1a carbon bed or released into the atmosphere.

nitro× has a better way--destroy Ihe organics.

The Ul_rox process uses ultraviolet light, ozone and
hydrogen peroxide (UVlOxidagon) to break down

toxic organics into harmless organic acids, carbon

dioxide, water and trace salts. Results: no disposal

costs and recJuce¢ liability.

UIIrox treats: Ullrox destroys:

. groundwaler • chlorinated solvents

• drinking water • BTEX compounds
• process water • PCBs
• industrial * semivolatile

w_s_w_ter compounds

• high pufit_ • pesticides

cooling water • phenols

• le_chale • cyanides

The Ultrox advantage•
Commercially proven,
UILrox has been in the tJV/Cxidation business

since 1984. Industries ser_'ed inchJde _l_tnc

utility, aerospace, eleCtrOnics, petrereum, wood

treating and chemical processing 8s well as

municipalities, DOD and DOE facilities. See the

beck page for s_leCt _d case studies.

Low energy,
The patented combination of UV light with ozone

end hydrogen peroxide allowe UI1rox Io use efficient.

low intensity lamps.

Gompect,

Ultrox systems are modular, compac1 end

Uitrox systems ere automatic in a continuous flow or

batch mode and require little monitoring.

generator dielectric cells require cleaning once every

Compatible.

Ul[rox systems can be inlegrated w[Ih carbon
treatment, bioremediatJon and other technologies for

UItrox maintains a lab0retory fully equipped to

de_ermine _yelem pe_fOJTnance ON particular w_ter

streams. An Ultrox pilot plant can be installed on

operating conditions



How industry is using the Ultrox process.

Auto Paris Manufacturer

River

Aerospace CompanYlm n removal Carbon tre_bnent l_"

_r t Ir_gation

UU ROX

input: I CO gpm groundwater W_th 15_0 ppb TCE, PCE, vinyl chloHd_, )-CA, DCA, OutpuL dr;nking wnte[ standards.

U.S, Bureau of Engraving

ULTROX
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APPENDIX F-COSTF_Ill, dATES
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APPENDIX F - COST ESTIMATES

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

By: Rngineerinq-science, Inc. / St. Louis, MO

06/28/93

Cost summary by Alternative

Annual Net Present

Capitsl

Alternative (1993 8)

2 $599,478

3 $604,293

4 $825,248

5 $471,078

6 $659,398

7 $498,213

O & M Value (I0 yrs)

(1993 $) 8.0%

$270,187 $2,233,756

$229,327 $1,984,349

$303,487 $2,649,696

$131,000 $i,250,092

$163,500 $i,626,386

$149,200 $1,388,294
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APPENDIX F - COST ESTIMATES

_TER_ATIVE 2 COST ESTIMATE

On-site Extraction, Air Stripping, POTW

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

Item Unit

NO Item Quantity Units Cost

CAPITAL COSTS

i00 EXTRACTION WELLS

i01 Mobilization 1

102 Well Drilling, 7 new wells 560

103 Split Spoon Sampling 28

104 6-inch ID St. Steel Caslng 350

105 6-inch ID St. Steel Screen 210

106 Well Installation 560

107 Well development 7

Ii0 Well Vault/Head completion 8

iii Metering/B'flow prev 8

112 Piping, Pump Discharge 600

120 Elec Pump, 75 gpm 8

121 Elec Controls 8

122 Elee Power Distribution 2,000

130 Piping, Collection Installed 2,000

200 TREATMENT SYSTEM

210 site Prep/Concrete Pad 1

220 Air stripping Tower, 520 gpm 1

230 Blower Fan t 1,000 scfm 1

231 Elec Controls 1

232 metering, Influent Piping 1

LS $4,000

LF $40

ea $20

LF 580

LF $130

LF $15

ea $3,000

ea $5,000

ea $1,500

LF $6

ea $1,500

ea $2,000

LF $15

LF $I0

ea 520,000

ea $75,000

ea $9,000

ea $20,000

ea $5,000

300 ON-SITE PIPING FOE WATER DISPOSAL

310 10-inch PVC sewer 300 LF $20

400 OFF-SITE SEWER UPGRADES

410 15-Inch VCP sewer 3,000 LF $54.00

420 Manholes i per 500 LF 6 ea $3,000

Estimated Design cost 7.00% of Construction

Alternative 2 - Total Capital Costs

OPERATION AND MAINTENANCE COSTS, ANNUAL

900 Environmental Technician 500 hrs 530.00

911 Wells Egt Repairs/replacement 8 well 51,000

912 Treat Eqt Repairs�replacement 1 ea $12,000

921 Electrical costs 80,000 KWH 50.08

922 Sewer Use Charges 273,312 000 gal $0.60

930 Laboratory Analysis 56 samples $300

g40 Reporting/Record Keeping 12 mo $4,000

Alternative 2 - Total O & M Costs

06/28193

Cost

Extension

$4,000

522,400

$560

$28,000

$27,300

$8,400

$21,000

$40,000

$12,000

$3,600

512,000

$16,000

$30,000

$20,000

$20,000

$75,000

$9,000

$20,000

$5,000

$6,000

$162,000

$18,000

539,21a

5599,478

$15,000

$B,000

$12,000

$6,400

$163,987

$16,800

$48,000

$270,187

Net Present Value (1993 $) for i0 years 8.00% Interest $2,233,756

I0 year cost per 1,000 gallons $0.817
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APPENDI}C F - COST ESTIMATES

ALTERNATIVE 3 COST ESTIMATE

On- & Off-Site Extraction, Air Stripping, POTW

Project: Interim Remedial Measure for Ground Water

Defense Distribution Region Central, Memphis Tennessee

Item unit

NO Item Quantity Units Cost

CAPITAL COSTS

i00 EXTRACTION WELLS

i01 Mobilization 1

102 Well Drilling, 7 new wells 560

103 Split Spoon Sampling 28

104 6-inch ID St. Steel casing 350

105 6-inch ID St. steel Screen 210

106 Well Installation 560

107 Well development 7

ii0 Well Vault/Head completion 8

iii Metering/B'flow prey S

112 Piping, Pump Discharge 600

120 Elec Pump, 75 gpm 8

121 Elec Controls 8

122 Elec Power Distribution 3,000

130 Piping, Collection Installed 3,000

2DO TREATMENT SYSTEM

210 site Prep/Concrete Pad 1

220 Air stripping Tower, 400 gpm 1

230 Blower Fan, 800 sefm 1

231 Elec Controls 1

232 metering, Influent Piping •

LS $4,000

LF $40

ea $20

LF $8O

LF $130

LF $15

ea $3,000

ea $5,000

ea $1,500

LF $6

ea $1,500

ea $2,000

LF $15

LF $I0

ea $20,000

ea $68,000

ea $7,5S0

ea $20,000

ea $5,000

300 ON-SITE PIPING FOR WATER DISPOSAL

310 10-inch PVC sewer 300 LF $20

400 OFF-SITE SEWER UPGRADES

410 15-Inch VCP sewer 3,000 LF $50.00

420 Manholes 1 per 500 LF 6 ea $3,000

Estimates Design Cost 7.00% of Construction

Alternative 3 - Total capital costs

OPERATION AND MAINTENANCE COSTS, ANNUAL

900 Environmental Technician 500 hrs $30.00

911 Wells Eqt Repairs/replacement S well $i,000

912 Treat Egt Repairs/replacement 1 ea $12,000

921 Electrical Costs 62,000 KWH $0.08

922 Sewer Use Charges 207,612 000 gal $0.60

930 Laboratory Analysis 56 samples $300

940 Reporting/Record Keeping 12 ms $4,000

Alternative 3 - Total O & M Costs

06/28/95

Cost

Extension

$4,000

$22,400

$560

$28,000

$27,300

$8,400

$21,000

$40,000

$12,000

$3,600

$12,000

$16,000

$45,000

$30,000

$20,000

$68,000

$7,500

$20,000

$5,000

$6,000

$150,000

$18,000

$39,533

$604,293

$15,000

$8,000

$12,000

$4,960

$124,567

$16,800

$48,000

$229,327

Net Present Value (1993 $) for i0 years 8.00% Interest $1,984,349

i0 year cost per 1,000 gallons $0.956
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ALTERNATIVE 4 COST ESTIMATE 06/28/93

Dn-Site Extraction, UV/Oxidation, POTW

Project: Interim Remedial Measure for Ground Water

Defense Distribution Region Central, Memphis Tennessee
Item Unit Cost

Ms Item Quantity Units Cost Extension

CAPITAL COSTS

1O0 EXTRACTION WELLS

101 Mobilization 1 LS $4,000 $4,000

102 Well Drilling, 7 new wells 560 LF $40 $22,400

103 Split Spoon Sampling 28 ea $20 $560

104 6-inch ID St. Steel Casing 350 LF $80 $28,000

105 6-inch ID St. Steel Screen 210 LF $130 $27,300

106 Well Installation 560 LF $15 $8,400

107 Well development 7 ea $3,000 $21,000

ii0 Well Vault/Head completion 8 ea $5,000 $40,000

iii Metering/B'flow prey 8 ea $i.500 $12,000

112 Piping, Pttmp Discharge 600 LF $6 $3,600

120 Elec Pump, 75 gpm 8 ea $1,500 $12,000
121 Elec controls 8 ea $2,000 $16,000

122 Elec Power Distribution 2,000 LF $15 $30,000

130 Piping, Collection Installed 2,000 LF $i0 $20,000
200 TREATMENT SYSTEM

210 site Prep/Building I ea $50,000 $50,000

220 %D/ Oxidation unit, 520 gpm 1 ea $200,000 $200,000

230 chemical Storage/Handling 1 ea $20,000 $20,000
231 Elec Controls 1 ea $30,000 $30,000

232 Metering, Influent Piping 1 ea $5,000 $5,000

240 Effluent Sump 1 ea $25,000 $25,000

241 Effluent Pump/Piping 1 ea $i0,000 $i0,000
300 ON-SITE PIPING FOR WATER DISPOSAL

310 10-inch PVC sewer 300 LF $20 $6,000

400 OFF-SITE SEWER UPGRADES

410 15-Inch VCP sewer 3,000 LF $54.00 $162,000

420 Manholes i per 500 LF 6 ea $3,000 $18,000

Estimated Design COS 7.00%of Construction $53,988

Alternative 4 - Total Capital Costs $825,248

OPERATION AND MAINTENANCE COSTS, A_NUAL
900 Environmental Technician 500 hrs $30.00 $15,000

901 UV Sys Engr 200 hrs $60.00 $12,000

911 Wells Eqt Repairs/replacement 8 well $1,000 $8,000

912 Treat Eqt Repairs/replacement 1 ea $12,000 $12,000

921 Electrical Costs 200,000 KWH $0.08 $16,000

922 Sewer Use Charges 273,312 000 gal $0.60 $163,987

923 Hydrogen Peroxide 26,000 lbs/yr $0.45 $11,700

930 Laboratory Analysis 56 samples $300 $16,800

940 Reporting/Record Keeping 12 ms $4,000 $48,000

Alternative 4 - Total O & M Costs $303,487

Net Present value (1993 $) for i0 years 8.00% Interest $2,649,696

i0 year cost per 1,000 gallons $0.969
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ALTERNATIVE 5 COST ESTIMATE

On-site Extraction, Air stripping, surface Drainage

Project: Interim Remedial Measure for Ground Water

Defense Distribution Region Central, Memphis Tennessee

Item Unit

No Item Quantity units Cost

C_ITAL COSTS

i00 EXTRACTION WELLS

I01 Mobilization 1

102 Well Drilling, 7 new wells 560

103 Split Spoon Sampling 28

104 6-inch ID St. Steel casing 350
105 6-inch ID St. Steel Screen 210

106 Well Installation 560

107 Well development 7

II0 Well Vault/Head completion 8

iii Metering/B'flow preY 8

112 Piping, P_p Discharge 600

120 Elec Pump, 75 gpm 8

121 Elec Controls 8

122 Elec Power Distribution 2,000

130 Piping, Collection Installed 2,000
200 TREATMENT SYSTEM

210 site Prep/Concrete Pad 1

220 Air stripping Tower, 520 gpm 1

230 Blower Fan, 1,000 scfm 1

231 Elec Controls 1

232 Metering, Influent Piping 1

240 Effluent Sump 1

241 Effluent Pump/Piping 1

LS $4,000

LF $40

ea $20

LF $80

LF $130

LF $15

ea $3,000

ea $5,000

ea $1,500

LF $6

ea $1,500

ea $2,000

LF $15

LF $i0

ea $20,000

ea $75,000

ea $9,000

ea $20,000

ea $5,000

ea $25,000

ea $i0,000

300 ON-SITE PIPING FOR WATER DISPOSAL

310 lo-inch Force Main 1,000 LF $25

320 Discharge Headwall 1 ea $6,000.00

Estimated Design Cost 7.00% of Construction

Alternative 5 - Total capital Costs

OPERATION AND MAINTENANCE COSTS, ANNUAL
900 Environmental Technician

911 Wells Egt Repalrs/replacement

912 Treat Egt Repairs/replacement
921 Electrical Costs

930 Laboratory Analysis

940 Reporting/Record Keeping

o6/ s/93

Cost

Extension

$4,000

$22,400

$560
$28,000

$27,300

$8,400

$21,000

$40,000

$12,000

$3,600

$12,000

$16,000

$30,000

$20,000

$20,000

$75,000

$9,000

$20,000

$5,000

$25,000

$i0,000

$25,000

$6,000

$30,818
=========

$471,078

500 hrs $30.00 $15,000

8 well $i,000 $8,000

1 ea $12,000 $12,000

90,000 KWH $0.08 $7,200

136 samples $300 $40,800

12 mo $4,000 $48,000

Alternative 5 - Total O & M Costs $131,000

Net Present Value (1993 $) for i0 years 8.00% Interest $1,250,082

i0 year cost per 1,o00 gallons $0.457
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ALTERNATIVE 6 COST ESTIMATE

On-site Extraction, UV/Oxidaticn, Surface Drainage

Project: Interim Remedial Measure for Ground Water

Defense Distribution Region Central_ Memphis Tennessee

06/28/93

Item Unit Cost

No Item Quantity Units Cost Extension
C_ITAL COSTS

i00 EXTRACTION WELLS

i01 Mobilization 1

102 Well Drilling, 7 new wells 560

103 Split spoon Sampling 28

104 6-inch ID St. Steel Casing 350
105 6-inch ID St. Steel Screen 210

ON-SITE PIPING FOR WATER DISPOSAL

10-inch Force Main 1,000 LF $25

Discharge Headwall 1 ea $6,000.00

Estimated Design Cost 7.00% of Construction

Alternative 6 - Total capital Costs

LS $4,000 $4,000

LF $40 $22,400

ea $20 $560

LF $80 $28,000

LF $130 $27,300

LF $15 $8,400

ea $3,000 $21,000

ea $5,000 $40,000

ea $1,500 $12,000

LF $6 $3,600

ea $i,500 $12,000

ea $2,000 $16,000

LF $15 $30,000

LF $i0 $20,000

ea $50,000 $50,000

ea $200,000 $200,000

ea $20,000 $20,000

ea $30,000 $30,000

ea $5,000 $5,000

ea $25,000 $25,000

ea $i0,000 $i0,000

$25,000

$6,000

$43,138
=========

$659,398

106 Well Installation 560

i07 Well development 7

ii0 Well Vault/Head completion 8

iii Metering/D'flow prey 8

112 Piping, Pump Discharge 600

120 Elec Pump, 75 gpm S
121 Elec Controls 8

122 Elec Power Distribution 2,000

130 Piping, Collection Installed 2,000
200 TREATMENT SYSTEM

210 Site Prep/Building 1

220 UV Oxidation unit, 520 gpm 1

230 Chemical Storage/Handling 1

231 Elec Controls 1

232 Metering, Influent Piping 1

240 Effluent Sump 1

241 Effluent Pump/Piping 1
300

310

320

OPERATION AND MAINTENANCE COSTS, A_NUAL

900 Environmental Technician 500 hrs $30.00 $15,000

901 [IV Sys Engr 200 hrs $60.00 $12,000

911 Wells Eqt Repairs/replacement 8 well $i,000 $8,000

912 Treat Eqt Repairs/replacement 1 ea $12,000 $12,000

921 Electrical Costs 200,000 KWH $0.08 $16,000

923 Hydrogen Peroxide 26,000 ibs/yr $0+45 $11,700

930 Laboratory Analysis 136 samples $300 $40,800

940 Reporting�Record Keeping 12 mo $4,000 $48,000

$163,500Alternative 6 - Total O & M Costs

Net Present Value (1993 $) for i0 years 8.00% Interest $1,626,386

i0 year cost per 1,000 gallons $0.595
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