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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
mé" * WASHINGTON, D.C. 20460

~ September 9, 1975

¢

_§9 .

Mr. Donald Sargent

Program Manager . , S ' .
Versar, Inc. h . . T
6621 Electronic Dr1ve. , '

Springfield, V1rg1n1a 22151 _ .

~SubJect: Contract No 68- 01 3259

Dear Mr. Sargent::

: This is to assign de11very order II under the subJect contract
for the

. "Assessment of wastewater management and treatment
technology, and associated costs in practice or
available, to determine toxic pollutant effluent

- concentrations and daily load achievable in the
manufacture of PCB's and by selected users of -

. PCB's. The abbreviation, PCB s means polychlorinated,
biphenyls."

The subtask under this delivery order are outlined in the attach-
ment. :

Reports: Deliver the draft interim reports on subtask 1 on or
before October 1, 1975. .

Deliver the interim reports on subtasks 2 and 3 on or before
October 15, 1975. Deliver the EPA-approved final report on or
before October 31, 1975. .

The information gathered in delivery order II shall be’ 1ncorporated
and used in delivery order I.

Sincerely,

i~ = .
David Garrett, P.E., Chief,
Special Projects Branch

cb: Mr. W.M. Rugemer, Jr.
R&D- Procurement Section
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'/ 'sygTask L - Hanufacturing of PCB's
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Ccmpletely descrike the manufacturing process
including methcds used in storing, handling, and
snipping the finished product. Describe the
chemical corposition of the PCB*s heing
manufactured. aAs available identify the
businesses to which the PCI's are beinyg sold.

Complately describe the wastewater management
treatment and effluent disposal practices currently
in vwse and planned including naLer*als handling,
process controls and "geced housekeeping” measures
dcsigned to prevent or reduce the intrcduction of
PCB's in process wastewater, cooling water
discharges and stormwater runoff. ascextain the
rates of fliow, PCB3's concantrations, fd and oiis
and greases in each of these and any other waste
streams such as Pewaqe and laundry wastes based on
nonitoring and other information cbtained from the
manufacturer, Tederaf, State cor local eanforcement
agencies or other sources. In addition, describe
solid wastes, air poliution, groundwater =ollution
control practices particularly as they relate to
PCL's. Include fiow disgrans of processas
indicating current and suvggested voints of

ions and

1ﬁﬁ$§fﬁﬁw;*ow. ; . —
Assemole, examine and tcchnlcallv ﬂvalu
alternative wastewater managemant frﬁutment and
effluent disposal metheds that could be inmplenented
by the manufactursr to achleve or approach
achieving effluent liwitations ideﬂu*;ied by tne
project officer as necessary to meet {hie purpose of
Section 307(a) including zero aﬂueous dischaxge to
navigable waters and prohibition. These

alternatives should include, if aporogriats, but
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not limited to: (1) manufacturing process,
materials handling modification, and substitutea R
products; (2) treatment and sfflvent disposal
measures practiced by PCB's users oxr other
_ . industries tnat might be successfully transferable;
L " and (3) treatment and effluent disposal measures
| practiced by foreign manufacturers of PCB's
Assess, evaluate and compare ths alternatives
exarmined in terms of their effectiveness and
. reliability in acaieving specified concentrations
b _ and amounts of PCB's in their ultimate disposal of
PC3's in agueous naviganle water discharges and the
resulting lntroduculon, i1f any, of PC38's into the
.ailr, soil or groundwater, their operation and
naintenance charactaristices, and theix capacity for
being installed and put into oweration within cne
vear after promulgation and within three vears
4 after promulgation of Section 307(a) effluvent
- standards. Flow diagrams should be included where
applicable to show process methods and/or systems
involved. .

C e mees *

Y e o s bt e st e s

d. Assess the costs of each of the alternative '
wastewater management, treatment and effluent i
: disposal methods and systems in terms of capital ‘
o ' costs and annual opnerating costs in tabulax
. graphic and narrative form &5 apprcopriate including
terms such as total annual cost per 1030 gallons
and- increased cost per unit of proauctlcn. A
description of monitoring costs should be included.

511 findings in the report shall be documented with
references to puollsaed lltara*ure, information and data
obtained from the manufacturar or other sources. Compleate
! descriptions of cost assumptions and computations used shall

be incliuded.

One or more sitz visits sihould be made to the :
manufacturing facility to directly observe manufacturing, !
materials handllng and wastswater management practices
Attemypt should be made to obtain any and all ln*ormatlon

. possessad by tha manufacturzr pertaining to the above
ubt.....m.-.; PY
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Task 2 ~ All ”yneb of Transiormer and Capacitor Manufacturing

" Using PCB's

Prepare a report on the power and electronic transformer
‘and capacitor manufacturing industry relative to its use of
PC3's and IPCB's wastewater manaagement, treatment, and.
effluent disposal.

Completely describe the typical usa of PCB's in the | .

rmanufacture of power and electronic types of

transformers and capacitors including a description
of the formulations and amounts of PCB's used and
the methcds of handling PC38's and waste streams
containing PCB's,. Describe the ultimate use and
@isposition of manufactured transformers and

. capacitors in terms of expected period of use,

frequency of revlacament of the PCB's, the

. treatment and uliimate disposal of xreplaced FCB's

and the typical dispcsal oF alscaraed “*ansforwe*s
and cagac1»ors. -

Describe in tabular and narrative form the

“transformer and capacitor manufacturing industm
¢ v

located in the U.S. in terms of ownarship, name,
Jocation and size of plants, and thsix cnnual use
of PC3's and as available, the disposal oi
sastewatexrs generated in each.

Comsoletely describe the typical wastewater
. ¢ Y

managemnent, treatment, and effluent dispcsal
reasures usad ‘and potentially useFul to raduce
PCB's in wastewaters or prevent the loss of PC3's
including process wastewatar, stormwater, cooling
waters or other wastewater generatad in and
discharged from the various types of facilities,
Ascertain the rates of flow, PC3’s concentraticns,
and pH and oil and groaaes'in'tach of the streams.

‘Identify the direct or indirect izeans by which

PCB's are introduced into sucn eL;luedts regard dless
of transport mcdia. :

Asse nnle, examine and technically evaluate the full
array of alternative wastewater management,
treatment and effluent disposal measures that could

DSW 330381
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. be impleirented oy the manufacturer to achi=ve or
, - approach aynlev1ng effluent limitations identifiesd
. by the project officer &as neacessary to meet the
. purpecses of Section 307(a) including zerc agueous
‘dischargs to navigablie watexs and prohibition.
These alternatives should include, if aporopriatse,
but not limited to: (1)} "“good housekeaeping”™,
“treatrment, BC3's loss preventicn, and effluent
disposal neasures normally practiced within the
industry; (2) wastewater management, treatment and
effluent disposal measures practiced by other
industries that might be transferable; (3)
“manufacturing process and/or materials handling and
modification that might be used to eliminate or
reduce the direct or indirect introduction of PCB's
into wastewaters; and (4) use of alternative
nmaterials or lass polluting types of PCB's to

...:,?_-q.
.
g U Py

B Al T

iolly or partially substitute the cuxrent use of = .

ECB's, -

€. Assess the costs of each of the altexnative
vastevater trzatment management, and effluent
disprosal methcds and systems in terms of capital
costs an@ annual operating cests in tabular,
graphic and narrative form as aporopriate inciuding
teris such as tetal annual cost pexr 1000 gallions
and increased cost per unit of producticn. A
description of monitoring costs sihould be included.

All findings in tna report shculd be documented with
reFer ces: to published literature, information and data
obtained from tha manufacturer or cther sources or complete

_c;scrlnu¢ous of computations used, as appropriate. One or

more site visits qnoulu be made to cach of at lecast two
najor manufacturers of electronic type transiorxmers and
capacitoxs, :
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" The atbreviation, PCB's msans polyclorinated bighenyls‘

PROCUREMENT REGUZEST RATICHALD

-

“itle of Project: Assassmant of wastewater ranagement .
and tr=atment technology, and asscciatad costs in

practice or available, to detarmine toxic pollutant
e*rlxeac concen itrations and daily load achisvable in the
manufacture of PCB's and by salect=ed usexrs of ¥C5’

Estimated Pericd of Perforpance: Dependent upon

- ~ v o s, ) ~ N
' Scnedulling of required nearinge . S

Project Officer: Ralpﬁ~Holtja,

Bauquoupd:»-Procosed toxlc oolluuant effluent standards

‘were puoiished by EPA on December 27, 1973, pursuant to

Section 307({a) of the Federal Water Dollut*on Contxol
Act amenémnepts. Ividence prasentsd at the requlred
acjua*catory kearing which fcllowed publicaticn resulte
in the= coanclusion that the standards were based cn

.inadaquate data, l=av1ng the Acency with no choice but
t0 reconsidar the entire matter.

Cna inadaguacy of the “*oposed s*ardards vwas the evident
lack of treatxent acnnologv capadle of acn_4v1ng thne
reguirxed effiuvent coqcen trations within the time

“allowed. ' . : B

Purpose: Additional information is xeguired concerning
peciric wastewater management and treatment processes

"and associated costs in use in specific facilities, in

tha pilot-demonstration stage or which might be

success*uxly transferable in oxrder to assembla and N
233ess alternatives and to identify ths best traatment
methods resulting in the highest guality 2ffluents and

then to establish enforc=sable toxic pollutant effluent

standards fcr industrial ai s~nargers.
The 1nfornahlon sougnt througn issuance of the sunjact
p;ocur_ment is of high priority as it is basic to the

. formuvlation of toxic pollutant standards and any

technological and/or environmental variance juasments

that may ba nacessary.

Frocurement Abstract: Implementation of Section 307(a)
Oof the FwPCA regulres EPA to promulgate efiluent

standards controlling the discharge of toxic pollutants.

DSW 330383
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Data ccncern

)

water nmanagement t=cano cgv and

in Te
associated costs ara essential to th=2 fcocrmulation of
fe 2

feasinla, dad

, 2nforceablz 2ffluant standards.

Sco:e'of vioxk:
Syl

Task 1 -~ Manufactusing of PCB's

‘aor

Ce

Ccmclat,ly'd~scribe the manufacturing process
1ﬁcluu1ng methods used in storing, nandllng, ang
shipping the finished product. Describe the
chemical corposition of the PC3's teing
manufactured. 23S ‘available identify the
businesses to whiich the PC3's are being sold.

Completely describe tha wastaewater management

"treatment and effluent disposal practices currently

in wse and planned including materials handling,

- process coatrols and "gﬂcd housakeeping” measures

dﬂSlgned 0 prevent or reduce the introduction af
PCB's in process wastewater, cooling watar
discharges and storzwatar runofi. Ascartain the
rates of fiow, PCE's Vdcentratlons, p2 and o0iis
and greases iz each of these and any cother wasts

s *aa“s such &as sawage and laundry wastes based on

monitoring and other inrformaticn cbtained frecm the
maruxgctu:er, Faderzal, State or iccal safcrcement

L)

genciess or other bOLnga. In additicn, describe
0011h wastes, air rolliuticn, groundwater pollution
control practices particularly as they reolata to
PCH's., Include flow diagrans of processes :
indicating current and suggested peints of
nonitoring as well as PC3's concentrations and
rates of flow. :

Assemble, examins and technically evaluzate
alternative was:ewa:af management treatment a.d
effluent disposal mathods that could be implementad
by the manufacturer to achieve or apcroach
achieving effluant limitations identified by the
urojecb officer as n=2cessary to re2t ihe purpose of
Section 307(a) including zero agueous dlacha,.g° to
navigabls wvaters and prohibition. Thase
alternatives snould include, if apzropgriate, but

FL
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" descriptions Of cost assumptions and ccmputations used. shall

not limited to: (1) manufacturing process,
materials handling mcdification, and substitute
products; (2) treatzent and sifluent disposal
measurss practlcec oy FC2'5 uszrs or othsa
industries that might be successzfully transferable;
and (3) trzatment and 2ffluent disposal measures:
practiced by farelgn ranufactur=rs of PCB's,

Assess, evaluate and compare the aitern atlvns
exarined in terms of 1
reljapility in achiaving speciiied concenhrations
and amounts of PCB's in their ultimats disposal of
PCB's in agueous navigable water discharges and ths
resulting intxoduction, if any, of PCB's into the
alr, soil or groundwatar, their operation and
maintenanxce charactaristies, and their capacity for
being installed and put into operationr within one
vear afterx paomulgaulon and within three years
after promulgation of Section 307(a) effluent.
standards. Flow diagrams should ke included whezrs
applicable to show proceas nethods and/oxr systems
involved.

r;.
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D

Assess the costs of each of the alternative
wastewater management, itreatment and efflu=snt
disposal nrethods and systems in terms of capital
costs and annual operating costs in tabular,
graphic and narrative form as appropriate including
terms sucn as total annual cost par 1000 gallons
and incr=ased cost cerxr unit of preduction. A

- description of mconitoring costs should Le included.

A1l Ffindings in the report shall De documented with
referances to publisied literatrure, information and data
cbtained froa the manufacturaxy or other sources. Caompleta

be included,

-

One or nora site visits should be made to the

manufacturing facility to directly cbserve manufacturing,
materials handling and wastewater management practices.
Attempt should be made to obtain any and all information
possessad by the manufactursxr pertaining to tha abcve
suothsks. :

pSW 330385
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Task 2 - All Types of Transiormer and CTapacitor Fanu;actur;ng'

o

. Prepare a rasort on tha power and electronic transformer
and capacitor manuracturing industry relative to its use -of
PC3's and PCB's wastewater management, treatment, and '
effluent dispcsal. :

'

et T

AL NN L e

- Completaly cdescribe the tvpical usa .of PC3's in the
canufacture of power and electrcnic types
transformers and capacitors including
of the formulations and zmounts of PCB's usad and
the nethcds oi handling PC3's and waste streams
containinfg PCB's. bDescribe the ultimate uss and
disposition of manufacturzd transformers and
capacitors in terms oi expected period- of use,
frequency of replacament cf the PCB's, the
- treatmeat and vltimate disposal cf replaced ¥C3's
and the typical dispocsal of discardad transformers
and carpacitors. ‘ ' ’

-
n
4]
tn

o 17 i, i
R A

-t aryrie 2t
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b. Describe in tabular and narrative form tha
transformer and capacitor manufacturing industry
located in the U.5. in tarms of ownersh
location and size of plants, and ths
of PC3's . and as available, tha dispo :

wastewatwrs generated in each. -

T
“ R

c. Cecmplately describe the typical wastewater
; . : - . management, trezatment, and effluent dispcsal
measures used and potentizlly useful to raduce

PC3's in wastewatars or pravent the less of PC3's
including process wastewataer, stormwater, coeling
waters or other wastewater gznerated:'in and

discharged from the various tysss of facilities,
Ascertain the rates of flow, PCB's concentraticns,

and pH and oil and greases in each of the streams.
Identify the dirsct or indiract means by which

PCB's are introduced into such effluents regardless

of transcort media. e - : S

3. Assemble, examine and technically evaliuate the full
rray of aiterxnative vastawatar management,
treatment and effluent disposal measures that could

1 -
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te implemen:ea by the manufacturaxr to achieve or
epprcach achieving effluent limitations identifiad
by the project oificer as nacessary to meebt the
purpcses of Section 307(z2) including zerc agueous
discharge to navigabls waters and prohibition.
These alternatives should include, if aporopriata,
but not limited to: (1) "gocod housekeeping”™,
treatment, PC3's loss praventicon, and eifluent
disposal measures normaily. practiced within tha-
irdust*v- (2) wastswatar managenent, treatment and
flhnnt disposal measures p*actlced by other
¢nqL3tr1°s that ‘might be transferable; . (3) -
manufacturing Process and/or materials hanalln3 and.
modificaticn that might be used to eliminate or
reduce tha direct or indirect introduction of PC3's
into wastswaters; and (4) use of altermative
raterials or less polluiing types of PCB'3 to
wholly or pa *t_allj substitnte the current usz of

P "'n
e. Assess the costs of each of .the alternative
Wastewater traatrment managsmant, and effluent
b &)

disposal methcds and systems in terms of ecapital
costs and annual ogerating costs in tabular,
srapnic and narretive form as apprepriata including
terms such as total annuai cost rer 1000 gallons
and incresasesd cost per unit of producticn. A

,description of mcnitoring costs shoculd be inclucded.

‘ALl findings in the report skiculd be doccumented with
refarences to puslisahed iiterature, informatioca and data
obtained from th2 manuiacturer or cthaer sources or complete
descriptions of computations usad, as apprepriate. One or
more site visits should ke made to cach of at lecast two
najor ﬂarufauturers of electronic type transformers and
capacitozs, : '

AB.'.'Pronosed
S. Reports:  Deliver 10 copies of draft interim raport cn
Task 1 on or before Septemper 15, 1975. eliver 100
copies cf IPh-approved final report on or be;ore
eptemvexr 30, 1975, : -
el o 0 - ! - 2wl
DSW 330387
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Peliver 10 copies of dxraft inta
3 on or kefors Gegtember 30, 15
of Ili-approvad final raport on Or b

10. Claarance Reguirzd: icne
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PLANT WASTE ANALYSIS

COMPANY B ' DATE
PLANT LOCATION PLANT AGE
AVERAGE ANNUAL THRU PUT ' Ibs (tons)
PRODUCT(S) ~ (name)
(a) Ibs/year
(b) : ' Ibs/ year
(c) : ' . Ibs/year
() ' ‘ , Ibs/year
PROCESS SOLID WASTE

- Ibs/year -

(dry basis)

PROCESS DESCRIPTION =~ including methods used in storing, handling, and s;hipping
the finished product. ' '

¢ pSW 330389
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Page 2

7. Process Flow Diagram (block diagram) indicating water flow through the system
including current and suggested points of monitoring as well as PCB concentration
and rate of flow.

(Please include location of waste streams)

DSW 330390
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Page 3

7 A. COMPOSITION OF EFFLUENT STREAMS BEFORE TREATMENT

Constituents - '
Present = Stream No. 1 Stream No. 2 Stream No. 3

Process Source

Quantity GPD

Acidity

Alkalinity

Ammonia

BOD

Carbonate
Chloride
COD
Color

Fluoride

Hardness

lron, ferrous

- Nitrate

Nitrite

Nitrogen-Kjeldahl
Oil '
PCB

pH

Phosphates
~ Settleable Solids

Silica

Specific Conductance

Sulfate
TOC

STLCOPCB4077035



Constituents
Present

Stream No. 1

- Stream No. 2

Page 4

Stream No. 3

Total Dissolved Solids

Total Solids

Total Suspended Solids

Total Volatile Solids

Turbidity

Trace Metals

Aluminum

Arsenic

Barium

Boron

Cadmium

Chromium

Copper

lron (fofdl &
dissglved)

Lead

Magnesium

Manganese

Mercury

Molybdenum ,.

Nickel

Potassium -

Selenium

Sodium

Strontium

Zinc ’

DSW 330392
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Page 5

8. SOURCE RAW MATERIAL

9. WATER INPUTS TO PLANT
Type _Ouanfy GpPD Comments

(o) River

(b) Lake

(c) Municipal
(d) Well

(e) Mine/Quarry
(f) Other

10. WATER USAGE _ ,
' Type . Total Quantity—GPD % Recycle

(a) Process
(b) Cooling
(c) Boiler

- (d) Sonitary
(e) Dust Control
(f) Hydroulic
(g) Other

- (h) Comments

DSW 330393
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Page 6

11. EFFLUENTS FROM PROCESS AND/OR PROPERTY *
Outfall No. Source ‘ GPD

1. -
2.
3.
4.,
5.

* Includes drainage and runoff
12. COMPOSITION OF : | EFFLUENT STREAMS AFTER TREATMENT INTAKE

Constituents * Stream No. 1 Stream No. 2 Stream No.3 | Intake Water
Present . Ave. Range Ave. Range Ave. Range | Ave. Range

Acidity

Alkalinity -

Ammonia

BOD

qubonate
Chloride
CcOD

Color

Fluoride

Hardness

Iron, ferrous

Nitrate

Nitrite

Nitrogen-Kjeldahl
Oil

PCB

pH

Phosphates

Settleable Solids

* See attached list on next page for additional applicable constituents and tests. Use
back of this sheet if more room is needed. . : -

pSW 330394
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12. COMPOSITION OF :

Constituents
Present

EFFLUENT STREAMS AFTER TREATMENT

Stream No. 2
Ave. Range _

Stream No. 1
Ave. Range

Ave.

Stream No. 3

Page 7

: INTAKE (cont.

. Intake Water

Range | Ave. Range-

Silica _

Specific Conductance

Sulfate

T0C

Total Dissolved Solids

' Tofal Solids

Total Suspended Solids

Total Volatile Solids

Turbidity

Trace Metals

Aluminum

Arsenic

Barium

Boron-

Cadmiuh

Chromium

Copper

fron (total &
dissolved) |

Lead Magnesium

Manganese

Mercury

Molybdenum

Nickel

Potassium

DSW 330395
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_ 12. COMPOSITION OF : JEFFLUENT STREAMS AFTER TREATMENT | INTAKE (cont.)

Constituents Stream No. 1 Stream No. 2 Stream No. 3 | Intake Water
Present ' Ave. Range Ave. Range Ave. Range | Ave. Range

Selenium

Sodium

Strontium

Zinc

Calcium

Temp. (winter) F

Temp. (summer) F

DSW 330396
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13.

- 14,

15.

PROCESS WASTE TREATMENTS
Waste Stream Origin

(o)
(®)
(c)
(d)

(e) Describe present treatment and disposal

Page 9

PRESENT TREATMENT |NFORMATIVON
Description When ~ Capital

of Method* ' Installed Costs

(o)
®)

(@

PERFORMANCE OF TREATMENT METHODS

Method ~ Qualitative Rating -
(a)
- (b)

Q)

Raw Wastes
Operating Streams

Costs Treated

Waste Reduction Accomplished*

*Include equipment, facilities, etc., including sizes and quantitative description.
**9% reduction in waste load as measured by such quantities as Total Suspended or

Dissolved Solids, Chlorides, Sulfates, pH, BOD, PGBs, other Organics, etc.

DSW 330397
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16. COST EFFECTIVENESS INFORMATION

17,

18.

List technology and rough cost estimates for elimination of your remaining plant wastes.
(Recycle or zero waterborne waste basis) Please include isolation, containment,

chemical treatment, settling ponds, filtrations, centrifuging, reverse osmosis, demn nerali~ -
zation, evaoporation, solids handling. and disposal or other pertinent treatments.

, . % Estimated " Estimated

Additional Stream Waste Copital =~ Operating
Treatment . Treated - Reduction Costs ‘Costs
(a)

(b)

(c)

()

FUTURE TREATMENT PLANS

Estimated

, Installation Estimated Estimated
Method : Time - Cost Performance

(a)

()

GENERAL

(a) Do you foresee any changes in your waste load in the next few years (raw
- material or process changes, product purity, e‘tc.)’>

®) Con the present process be modified or changed to significantly reduce effluent
waste loads?

DSW 330398
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{c) Do "Good Housekeeping" practices have o major bearing on your effluent compositions
or are they compositions determined entirely by by—products of the process or quchty
of raw materials used?

(d) Does this planf have any unique waste situations as compared to other plants producing
 the same products (raw material supply, process, geographical location, other)?

(e) Are the treatment processes now used ~—--=
(1) sensitive to surges?

(2) shutdown and startup?

(3) maintenance requirements?

(f) Will the installation of projected waste control facilities cause cur, noise, thermal
or other pollution effects? :

(g) Are space or lond requirements factors in future woste control projects? (Explain)
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