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This docuncne is available in limited cusntities throeugh the U.S,
Environmental Protection Agerncy, Office of Toxic Substarces (WH-794), 401
M St‘.!.‘Cet, S.H. ' \vashinqtcn, D.C. 20460.

This docuirnge will subseguently be available throuch thz Natronal
Technicul Informtion Service, Springfield, virgrrua 22151,
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yeport has beon reviewed by the Office of Planning and Maroge-
Enwairorsrental Protecticn Agency, ard acproved for publication.

_ ~es rot signify that the contents necessarily reflect the vievs

<5 of the Envirormental Protection Agercy, ror doos renticn OF
4 or commercial products oonstaitute andorseavent or recommandation
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PREFACE ' -

This rcport was prepared by Versar Inc. for the Office of Planning
and Managomont of the U. S, Envizenaental Protocticn Agancy. The rocort
summrizes Versax's cstamates of the probsble costs and impacts of com-
plying with the prerecad "PCD Ban Pogqulaticns." These requlaticrs were
prepared Ly the CPA Ollice of Tonic Substoncos ond the Inverngency NS
tork Crovp to imlcnmnt the roquireaants of Socticrs 6(e) (2) and 6(e) ()
of the Toxic Substances Control 2ot (Arpendi:: A}, '

This cocaemic onalysis progran was sponccred by the EPA, but the ree
sults reported are thoce of Versar Inc. This report was prepared in
pPartial fulfillrent of &2 requircments of Contract No, 68-01-4771. The
report is not a statemont of EPA pelicy, Howesver, this study dees reat
the roquircments of an econqunic irmact analys:is of the proposed regul;?m-
timn.,

This roport was prepered undar the supervisicon of Mr, Rober+t Wesein,
Principal Investigator. Major centributors weret

Louis Fourt, Fh.D. (ecoramic methedology, waste oil, rallroeds)
Fobert Westin, P.E. (tronsformers, &ry pigments)
David Berkey (czpacitors; mining
machines)
Bruce Woodenck (hydraulic systems, turhines)

Special ackrowledgerents nast e given {or the close support rec.ived
frem Mr, Steven B, Malkenson, EFA Project OZficer, and dr, Jeseph P, lLackevy,
FPA Poqulations Development Group of the Office of Toxie Sukstances, The
factial strengths of this report are due to the close cooperat:ion received
from indestry, particularly reprosentatives of the transformpr and capaci-
tor mufactwrers and the electric utilities,



)

This report is being releaced ard circulated prior to the public
hoaring on the propesed regulation, It will be considered along with the
information roceived during the bearing in establishing the final recula-
tioms. Prior to final promulczticn of the rogulaticns, this study shall
have stnding in any EPA procesding or court proceeding oenly to the extent
that it represents the views of Versar Inc. It cannot bz cited, referenced,
or represented in ary respect in any such proceeding os a statament of
EPA's views regarding the impact of the propesed requlations.
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1.0 INTRCDUCTICN

1.1 Pwpese ord Serowa

The purposn of this study wus to ovaluate the coonomic inpacts
of the prowosed "R3B Pan faculateons.” Ticse r-sulations weore prepared
by the Office of To:de Stkstonces of the Ul S. Fnvircrmentil Protection
Acency with tho tochnicenrl support of tho Intrregoncy PC Vorg CGrovp. Ticce
requlaticns wplament the bans cn variews I'CD cotavatics winch noero estab-
lishnd by Congress in Cecticn 6(e) cf the Toxde Substances Centrol Act =
Public Lww 94-469 (so= Fppendix A).

The ecoromic c36i3 reperted hercin are those directly and ine
directly attritut=ble to those changes in future PCB activities which would
be caused by implarontaticn of the propesed rogulaticns,  From the wording
of Szcton 6(e}, it i5 clear that the intent of Contross was toO ban tha -
menufacoura of FCBs aftor Decermber 31, 1978, and to ban the distrbutaion of
polychlorinated biphenvis (PCPg) after June 30, 1979, Therefore, the long
torm costs of wing substitutes {or PCOs will ke a consequence of this
legislated ban on the mmufacture of P(Rs and not a concequance of dis-
creticnary regulatery actions taken by the Envircnmentzl Protection Agency.

The effoct of the authorizationsg in Section 761.31 of the pro—
posed requlatdons will, in each case, be to roduce the economic impacts
which could have resulted frem the umrediate cpplicaticn of the bans set
forth in the act to PCB quuipment and articles. The costs which were es-
tunated as resulting from these authorizations were the incremental oosts
based en the pre=1977 bese, end not the changes from the highoer costs
which would result in the zkcence of theso authorizations. However, tha
assurpticns bohind the analysis of the indivaduully identafied impacts are
cxplicitly icentified, and the analysis should surport the evaluaticn of
altemative regulatory arprcaches.

st 201320
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This analysis of the proposed requlcticns consicdored both e
direet costs of caplying with the roquirercnts and the wdircct effecss
of these rczuirarnts on prica lavels, capital noeds, erploymant, eresgy
consumpiicn, ad the availebility of stmategic materials, The calcul. wad
cocnoimic upects were the inererantal wpacts of the propoued rogulations
on a Base of 1976 precticas o5 mdlililzd by the provicusly pramilsgassd (03
cffluant stondardy and the marking ond dispogal :—c,gulat-_ic:r:. ™e co3ts
of these othior PCH rogulaticns were considered during their develcomont
and aroc not considered o Ee a result of these prevosed ban requliataicres.

1.2 PCos Usoge in the United States

PCD3 have been used in the United States since 1929, Major uses
of this chonical have ancluded transfomrer cooling ligquids; capacitor di-
electric liguids; heat transfer end hydraulic liguids: as a dye carrier
in carbenless copy poper: as a plasticizer m paints, achesivzs and
caulking compounds; and as a filler in investmunt casting wax. A previcus
EPA controctor rcz;ort(” estimated the usage and distributacn of PCZs to
be as shown in Tzble 1.2-1,

(1) Verzar Inz, Ps in the Unit~d Statea; DInviustrial Ui~ ard Dveiren-
mental Distrioucicn, springi:icedd, Va.: Ltacral lecanical Lniooma-
tion Sarvice (MWUSs FD 252 102/5WF). February 1976.
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Table 1.2-1
?atinates of Cumilative PCBs Production, Usage, and Cruss Environmenta]
the Pevind 1930-3975 i Milljons of roinds

.
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1.2.1 Producticn of TCs

The majer U.S. rmanufacturor of PCOs has been Monsonto.
Since 1972, Mconsanto has limitrd cales of I'MD7s5 to mmnufacturers of trans-
formers and copocitors., Moncant ceased nanvfacturing PCRg in mid-1977,
and chipped the last remadning Lwwmuory by Octobax 31, 1977, A previcus
CEA spensored :-:tu.iy(l'J indicatod that absutb one rmullicn pounds of ICes
were wlso ronufagiarad by a siall chomdenl cumsauy fuem 1972‘1:. rougl 1374
for uce as a heat transfer liquid. )

PCBs may also be mode &g unintentional by-producis of
other chumical processes. For instance, thz monufocture of the dry pig-
ment phthalecyanine blue by reaction of precursers dissolved in tricnlcro-
benzena nay result in the formotion of PCEs from resctions involvirg the
trichlorchanncne, These MR moy contzwvinate the pigrent at ©C3 cencen— )
trations fram parts per million to as much as 0.1 percene. Production of
diarylide yellow pictents also results in thz formation of dichlorchipheryl
due to a side reaction imvolving the pigment precurcor dichlorolanzidie.
This results in M3 concontrations in the yellow picwant of v to saveral
hundred parts por million, RJeorinaticn of wator which oontainz anpreciahlic
concuntzations of birkenyl (which is used as a dye cardieor in &ving pely-
ester fibers and which is a comen pollutant of water discharged fran &nrg ’
plants) can regult in the unintentional formaticn of XBs to a concentra—
tion of several parts per millien, Ko natwral (nen—induostrial) sourons of
PCR3 have bzen identified.

(1) Versar Inc. Usace of [T in Onmn ovdd Som—Clewed Svotoes ord

tha Resulting Toofis of .- oo win CUTEERRET cRATSe(/ /50 -
009 (unplbOsned Drarc .20ty sepiomear L, L476.
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1.2,2 TImeoris of °Co-

PCBs have bzon wiported for use in investment casting
wax, [or maintenonce of certain wminirng mociuinery, and as the cocolunt 1n
electrical transiomurs, al

Drcachlerchiptenyl was Lmported from Italy for sovaral
years for use as a filler in investiont costing way; this use was end~d in
mid-1976. () Several renufactumrs of Invedtmont casting vax arce presintly
using imported pelychlorinated tormhenyls (PCIs) in theiy oroducis. —e
U. 5. dstubutor of ICTs has given assurarces that PCCs are present enly
at conccntrations Lelow 0,005 parcent, @ kut 1o data are available on the
actual concentraticn of PCUs fowd in these PCTs,

Over 700,000 pounds of (23 have been importaed since 1972
to muintain certain mining mchines which use P(Ts as a motor coolant, @t
No additicnal PChs vill be inported for thig use as e:dsting U.S. inven=-
tovies are reported to ba sufiicilent to reat maintenonce remudrements for
tha rowaining service life of Ui mochines,

PCRs have also beon irporced os carponents of tronsiormers
and capacitors. This source of PC35 doas rot seam to be sionificant at
Eresent,

1.2.3 Bydraulic System, Heat Transfer
System, end Corisressor Use

PCBs have not been commercially available for open system
uses since 1974. Lleakace of PCB hiydrauwlic fludd was replaced by PC2s taken
from romaining maintenance surplics and, after these were exhausted, by

(1) Varsar Inc. 2Assesswent of t-g Dnviroerontal and Veorcme Dmactis of
the Ban on INSOCUS OF tuut..  dwth oodso=//=097, duely, Li//,

{2} Personal cormenication, Me, Lo M. Aroioso (M. Argueso end o.,
Mamarcneck, N.Y.), August 30, 1977,

(3} Vercar Inc. Assesement of t’f“’___'::.:)itt“:".“."‘.*'al and eoromic Tmeoats cf
th? Pun on IMOrts OF ilew. Loy o00/6-71-UUl, Uuly, L9777 D 3, Lu.
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capatable nen~PCB fluids, As a result, the I'CCZ an senice in these ma-
chincs in the carly 1970's have bean diluled., Informaticn cheajned during

I

the cousse of thiz study throush a phrone surey of wiers of these syators
indicates that the 1luld pzsently in the rocniues may coatoin from €0 pgm
to 50 pervent FCUs, depending on the anownt of leaknge and replocemant oveor
the pest five yewumi.

Won Moncants dlcesntire.d the nanet ctore of N3 baeed
haat tiznsfer Licuid in 1972, thay reccmaonded that cvisting systos be
drained and flusacd and the licuuid roplaced with a nen-DCB liquid. A nun-
ber of systers were maintoined throuch 1974 with a3z manufacthurod by a
small chamical conpany, but o PCB heat tyvansfer £luids wers menufactured
or Lmported after 1974, and it is believed that all systers have been
draired and converted to nen~PCB fluid, Thz effectiveress of the rmitial -
flushing procaduze is krawn for conly ane syctem which vas flucshed 1n 1972
and presontly is using a fluid which is coniteminated by two percent
s,

PCBs were used as & working fluid in a nurber of turbine
compressors on natural gas pipelines in the early 1970's. Although the -
I'CY oil has sirce boen drained and the turbines flushed and refilleld,
residual PC3ESs are prasent to a céncem'_."nt.ion of p to several thousand parts
per millicn in the oil,

Annther use of PCR5 was 23 a minor additive to certain
autcmobile tranemission fluids to cause controlled swelling of rihbar
scals., Althouwh this use stcpped in the early 1970's, waste lubricating
0ils have been reported to contain PCES in coneontrations of parts per
million. Transmission f£luid from colder autancbiles noy ba the source of this
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.
unintenticnal contamuinaticn of waste o1l, Rut no informaticn is avmloble
on the extent of FCS: In transmassicn Llwds. -

Contaminatid orls have not hbean segreqated from the flew

of ol collacted for roclamaticn. As a result, wmich of the oil prosaatly

' handled Ly the watte oil wollectors, processors, cnd ro-refisers cpprars
to b2 contominated with low leviels of DCRs.

1.2.4 Trennfornnr Manuiacturing end Mointoranece

P —

Most largz elcctxrical trann/onmars are desicnad o csorate
with the current—eairying coils immersod an a dielectrie Liguid, This
liquid provicdoes electrical insulaticn bobtween the wandiiags by £illing in
any pinholeg in the enamel er pesor insulation. "he Ucguid alro perfors
as a heat trmsior rmedia Ly okscrbing heat frem the coils and condecting
it to the outer shall or heat trarmsfer surfaces by natuwal or forend com- .
vecticn. Most Liquid-filled tzancformers are cooled with mineral oil. Thisg
0il can present a significant fire hazard in thke cvent of a shor: circuit
withanp the transformer. Therefore, cil-filled transformors am not allewed
tn 2 used in hazardows locnticns such as buildings ercent vhen installed 1n

a fira resistant ccaccetn vault,

-

In the past, mocst transformers used in hazardous locations
hava been filled with ron-flammable coolant liguids centaining PCHs as a
major corponent, These FCD transformer liquids are knowm by the genaric
term "ackarel" and have been in cammon use since the 1920's in hazardeous
transformer applicaticns., Althoush tle PCB filled trensiormess have st
20 porcont rore thon oll filled units, they have found wide use as they aze
non-flonmable and rove reliable thon ¢il-filled transforrers,

The manufacturers of P38 transfornors discentinued manu-
facturing PC3 transformers by the end of 1977, There are procontly in vco
approximately 140,000 PCB transZormmers which contain an averaga of 300
gallons of Liquid (2,150 1b PCB). The average service life of these

I
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askarel tronsfoawers s about <0 yoars, if cortain routine maintenance is

- -

performed. . . . .

The electrical crrererties of nskarel are significantly
degracded by the procaonce of molatire, Therwal cycling of the wramsformer
during noral wie can Gow alr into the tronsfrer throug: minor louls in
bushings, and the askarel will abcorb woistura Iren this ax, It is routine
practice Lo chect tha electricsd properties of the askarcl pericdically ac
intervals froem 1 to S years depending on smbient avr moisture. IF noisture
is detected, the askarel is dronncd and filtorod (o romove the wolstwm),
and the bushings are gecaired. Tils mointcnance, usvally porforrod in the
field, is necossary to ezsure continued safe coeration of the trersfommer
as severc degradaticn ©f the askarel can cautse major arcing witlun the
tyansformoy, '

Similar maintenarnce has beon :eutinely performod on the -
saveral millicn oil--filled transformars. The oil in many of those wuats .
may Ba amtsmaned with PC3s to a conzantratien of several hundrod caris
per million due to past uce of the s equipment to service both oil-filled
and askarel trensformers. It Is also possible that PC3 centaminatzcsn of =ha
oil may have occurred in the menufacturing process whare plents rede boih
oll-filled and askarel transformmers, Disposal of transfounsr oil has been
through eommreial wasto oil hallers, which has epparcently further increased-
levels of (0 contamination of reprocessed and reclaimed oils,

1.2.5 Elc_c_t:crraqnets

Several hundred clectromagnets have been manufactured witb’\
PCB oil as a coolant. These magnets are used as magnetic separators over \
coal comveyor belts. The magnets are similar in construction to trans-
formars. ‘There is no present uce of PCBs by this industry for either
mamfacturirg or mintenince.
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1.2.6 Cwacitors

PCE3 hava besn 1iood as the licuad dielectric 1n altost all
A (altermating current) copacitors rnade in the United States since the rud-
1830's. o ars wansellcd an thear oroperties of chomcesl stabil:ey,
fire rescintones, and high Celecttic strength. Although ro othar dielec—
tric licuids cquivelent in perfomrence to BC3s have been dovialeped, ollicr
liguids are boing uozd svecessfully in copacitors which porfomm the sams
functicn as JCO crpacitors. All of theo manvizenwrers of lares power ficzor
capacitors have switched ‘o non—™3 substitutes., Mst of the manufactursrs
of small capecitors have cither stoppod uwing I(ES or anmounc:id their in-

r -

tonticn to switch to other liguids early in 1978,

1.3 PBCB PFestricticns in the Towdc Substances Centrol het

Pricr to tha ecnactment of tha Towdc Sulstances Contmol Act, the
only authority of the KA with respect to PCEs d=alt with discharse of con-
taminated wator fvom industrial point courcas. On Februvary 2, 1977, the
FPA pramilgated regulations wander Sectacn 307(a) of the Pederal tater
Pollutdcon Control Act which banned theo direct discharge of weater contama-
nated with I'(Es by electrical trimsformer and capacicor monui-zcturers af ter

February 1, 1978. Qi .

The enactent of the Toxic Substances Contxol 2ot {in Cotrber,
1976) placedd additional roquirements on the use of PCBs and requared that
certain actinnz be taoken by the I'PA, Section 6{ea}(l} of the Act required
that the FPA promulgate marking and dicposal regulations for P35, 'These
regulations were pramlgated on Febru~ry 17, 1978, (2) The regulatiors re-
quire that special warning lakels be spplicd to (B equipment, containers,

{1} EPA "Final Docision" Fodarel To—mister, Teb. 2, 1977, pp. GE31-655G5,

{2} EPA, "Tolychlorinatad bBirhenyls (vCIS): Diimcosal and Markang,”
Fedarn) Peoistoer, Pobruary 17, 197, pp. 7149-7164,
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ard storage arcas. The rcgulatiow, also roquire chit dispoosal of X3 - -
liquids, mater:ials and equimnant by Ly opproved nodveds (gunerally tugh
tamperature incineration or chomical wastg lancifill) and establish approval
criteria for the disposal facilities,

Tha Toxde Subotinces Contvol Act also estchlished cutoff dates
for certain PC3 activitins as follaus:
January 1, 1978: All mrucfecturing prozossung, dactmbusien
and use nwest be 1l a3 totally enzlezod rocer,

January 1, 1579: o furhor manufactmnng or importing of
PTs allowad, . f

July 1, 1979: No further proeeesing or distributicn in come
rcree of PLES allcwad,
The precesed PCB Ian Requlations inplenent these rogwrcrents
of the Act and alco authorize the ccatinuation of specific actavities
where the I3 has detearninsd that sudi activities will not present an .
unreacenable risk of injury to health or the envircnment.

l.4 Sumrmiry of Promosed Can Reculatiens

The continued manufzcturing, precessing, distribution in comercs,
and use of WBs has beon regulated by Congress. Secticn 6{c) of the Toxac
Substonces Control Act (Public L. 94-469, 90 STAT 2025), estrblished
various restrictions on FCB activities and the dates on which these re—
strictions bacam offcctive. EPA is regquired by Sectien 6(e) to cstablicsh
by rule several technical findings regardipng PCB actavities, These find-
ings must establich:

(1) Te level of evposure of humen baines and the enviren—

ment to PCEs that mw ke consid+red inricrificant
{Section 6{a} (2} (C}]. "his level of exposure 15 the

basis for judging wniliter any aclivity or usz is in
"a totally cnclosed monrer,”
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-7 q2F- Wielior cortoan uits pro nt on woeascnthle rick to
health or the ol .veermmb, Thils cxoweicen s o be
used s the bBouin 10n -~ethorozatiors of sctivation
that aze rnot conuucted in a towally enclesod nenner,
and in evalvating potilders £0r ore veor crzmoticns
frem the mandated Bras on tin nanufactiring, crocessing,
and distributien 1 camarce of BCTs,  [faction G{a)

3) 1.

(B3] Those actavities tnxch, althouch rnot cordicead in a
totally enclcscd fanrer, novirtholess will rot pro-
sent an unresscranle riah of ;njwy to healén or the
ervirorment. [Scowacn 6(6) (2] (B ).

The propozed "PCS Ban Regulations® state these find.‘l'.ng‘.;, incor-
porate tha nondatory requirements; establicicd by Congrecs, and would crant
authorizaticns for continwaticn of certain activities based on the findings.
These regulations were prepcared by the BPA OUioe of Toiac Sibstancss in
coperation with the Interagency P33 Work Growp. The ba...f"is for the preposed
requlations is the finding that there is neo identifiable level of PC3 re— -
lease to U:e envircomant “hat can be considered insicmificant. 1Therefore,
enly totally encleced esctivities such as ecitinued usage of existing trans—
formars and capacitors will meet the criteria regquired after Decerber 31,
1977,

Tha Toxde Substanees Control Act grants the EPA authority o
rermit other PCB activitics after the end of 1977 if the accivities do net
presant an unrcasonable risk to health or the environment. Acting under
thais authoraty, the EPA in the proposed ban regulations would permat the
fcllowing PCB achivities in other than a totally enclosad manner.

{(a) Continuxd minor rointcaance of P transfoniors to

minimize the cooradc inpacts tnat woeuld result Soam
premature retirenont andd lack of replacement units.

{b) Contimed use ard schadulad phase—out of use of 1D
railrocd locomotive TOwer trans.oImers,
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{c} Contimeed use and coroduled - hioco—cuk of ven of PCE-
filled notors wed on certain mining oo .ant,

(d} Continv-d use of cortain hydraulic svstons contini-
natcd with FCEs ol ciforts awc porlodically nade to
decontoninate the ~vstorms,

(e} Use of weste olls conts=nirnated vath PC3s Lales a con~
ceniration of 30 pum, encept a5 a sealant, on.ting
or dvnt contwl arnt, Tins culd Ban o smo vse of
oil contmnated wrth ary noovizhle arowet of 2C3
for ollig reads or as a pesticawe carricr.

1.5 [ffects of the Promosed Rogulaticns v BC3 Use

The econemic impacts resulting fxoi the proposad requlations were
determinnd by evaluctang the effocts of the regulations on each identifizble
PCB use. The revort of the analysis «lso addrosses each use in a scporate
chapter, and the fozmat of the repery, therefore, dogs not rarallel tha
format of the rogulatien, A quids to the dizcussion of the various secticns

of the propozed requlations is presentad in Table 1.5-1. “he varicus cost
and economic Lwacts are swemarised in Chapter 17,

i
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2.0 MFTHODOLCGY TOR BECONQMIC UDACT MEIYSIS OF TE PROMOSED "PC3 &°N
REXGULATICHG

2.1 General ducorecacn

The approach usad in develeping the econanc mpact analysis of

the proposad "PC3 Lo Regularicns' 15 summacized balow:

1

(2

(3)

(4)

Eell industry signalicantly affcctod by the drelt rogulaticns is

‘cansidercd szpavataly. The aralyvical methcdology used 1s the

same for cach industry, and the results are presented i a fomnat
pernuiting aggrogacion. )

Analysis is limated to impacts exzacted to result frem tha

propozed ban resulations. Th2 ipacts are the ineremental changes
from a base condition assured to be the industry practices in 1975
as modificd by the PR efilucgnt standards, and the BCB Disposal and

Marking regulaticns.

Ircreased industry costs due to the use of substatutas for PC3s
ard the resulting preduct developmrant costs or the costs of dis-
contimung certain products are the basis of the calculatacn of
cost lmacts. The resulting price and product quality cffxcts are
used to caloulate expect>d changes in demand and market sinf :s‘
among oorpeting products. The vmpact of these market effects on
individual industries 1s used to calculate erployment charges.
Each industry 15 regarded as a link in an input~ousput chain or
waeb., Thus, changes 1n cutput affect custacar industries and,
lgically, customers' custanars, In most cases, the econcmac
analysis 1s extendcd only to the first ti.v custimers, and seccrnd-
ary impacts were assumad to bz nejligible.

-]~
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(3) The chain effocts arc aleo txacod kaclr.ard at lecast enc oozge

it
O

supplicrs; praice, quality and dnlivery elfocts are consicorsd as

determuinants of guantity domanded.

(8) At cach stage (surpiiler, divestly umacted producer, custaer),
rnacts on the varicus factors of produckica ere considored,
Physical factors of produstion at each stage wincliude lobor,
materials, oguanont, factory space and land. There pey also ba
wanpacts on {174 and workang capitcl requarcrents and capaital

. markets, including rental or leasing arranGomeEnts.
(7)  Significont extarnalities are censidered in the analys:is.

(8) The analys:s censiders only the costs incurrod by the requlations.
No costimates are m-d=2 of the berefits to health or tha chwvironmont
achieved by bonning the use of PFCBs. ’

(3) Distincticn is mmede betweaen transitional and long term effacts.
Transiticnal effects include the costs of pramature cbsolescerce
of producticn fasilities and ecuigment, retooling, ressarch end
develomnant, and terorary unchelosmant couscd by maxket snilbs.
long term effects include increased prices and changes in aggre—
gate market demard. ' -

The ccowyrmic wmpacts for eath affectsd industry are tabulated 1n the
following format:

Variable Transitional Dract Long Torm Ircach

price of out.at
quantity produced
labar employed
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Secondry cconamuic effoets witeh are alscursod wrhera relovant inclinlo
wages paid, materials ussd, product rolecign, RuwW lnvestaenl, space o QU T E~
ments. servicing costs, product reliubility, fire safety, and analytical
testing costs. '

2.2 pefinaticn of Feonaric Iriect

Imoack 15 defued as the charges resuleing from the mlemnentaticn
of the roqgulation. Celculaticn of e ampact reguiras that the baze con-
dition be circfully defincd to acliude the effects of the proposed rogu-
lation kot to include the cficcts of standard iprlustry practaices ard other
relevant requlaticns ard laws. In the presant case, the basz teried uvsed to
define indusiry practices is asounrad to be 19753, Thus, the effects of the
veluntary ban on open cystem uses of RCHs thot was taken by Monsants in 1972
is fully reflected in the base condation, but other acticns taken by
industry 1n antacipation of tﬂe recrairemsnts of the Toxac Substances Control
Act do not affect thus base condation. The immact analysis then dictaip-
guishes the nrpacts of the proposed han regulaticns from the effccts of thoe
ICP Effluent Discharge Pogulaticns, the PGB Dispcsal and Marking Regqulaticns,
and the ban provisions of the Act winich causad Monsanto 0 ceace PCS
producticn wn 1977,

Versar usad two major data resources to establish the basg
condatacn: *
{1) Testimony at the public hearings in Washangton {July 15, 1977}
and in Chicago (July 19, 1977); and

(2) Interviews wath affccted parties, conducted mostly by telerhore
with information commacts established by Versar duriny previcus
FChs stidy tasks.
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3.0 TMPACTS OF RINS ON TIHD CISTRIZUTION OF DC3 CAPNCITORS S

AND LOULTMIZNT

The proposcd han regulations sould regueire that PCO capacitors rot be
mstalled an newly monufactured praducts after Decsmbor 31, 1978, and that
now ocpapoent contaiming PCO coprertcrs not be dastrikoatced 1n oomrersh aftor
June 30, 1579. The ban on manufacturing .oula apply not only to t-2 instal-
lation of a capacilor 1n a prece of clestracal agparatus, bub elzo fo 4re
installatica of any 'KD Iguipmout' in a larger assenbly., Tor instance, the
Docarber 31 ban would aiply to the assenbly of a PCB capaciior wio a
lighting ballast, the asscubly of a PC3 ballost wmito a ligating {istire, and
to the ascanbly of 2 B ligntuing fixture into a subway car. Bulldings con-
tajping P9 capacitors, however, are specif:ically definad as not Loing 'PC0
Equipnent'. The ban on distribucion of newly nomufactured goeds 1 caanecce
would also apely to all of the varieties of ‘PO Ecuigment',

3.1 Effcct of Ui Pen Paculaticns

Most manufacturers of ac capaciters switthed to sukbstituces for the
PCD diclectric liquads by early 1978, No FCB capacltors arc exgpectsd to be
menufactured aftser August, 1978, when Aerovox Corzcration evoects to exracst
its uwentory of B3 licuids., Manufoccourers who use PCB capacitors as com-
ponants of 'DCB Equmment' will generally be able to use up thedir inventories
of PCB capacitors by the ond of the year, and little inventory loss 1s
expected.

The greatest impact of this portion of the ban regqulations may ke
on retarl inventorics of appliancas such as air conditioners el taievision
sets.  Unlts monufacturoed before Decriber 31, 1978 with I'C3 capacicors may
not all be sold to the ultimats uvser by Juna 30, 1979 when their furtha-
‘distribution in cammeorce' would be banned. The practacal sffect of thas tan
is not axpoctod to be great since cuch arpliances would not be labeled as
ICB equipment (since the labeling resuiranont dees not becane affective until

Janvary 1, 1979}, and the appliances would be widely distrabutes] wn retarler's

i 2
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mwentories. “The Limuited number of ®C3 rtmis stall 1n Lwentory could rot
easily be identaficd, ard the proctcal dafficuliy of enforsomont would
limait the real mmpact of the rogul. tizn. Should any special sitiaticns
result in large numbers of new PCE orpliances in wholesaler's or retailer's
inventerics cn Jun? 30, 1979, the cwiers of the wmits cculd apoly o the EPA
for a tomorery evoTRticll {oenm the orovisicn of the ban regulaticns sirular
to that winc 13 discusscd in the proanble to the proposed rogulaticn Zor the

continued us: ©f PC3 copncitors in tho répair of electrical squipment,

3.2 Sunary

The only impacts of the propozed bans on 'dastributicn i oorpacce!
miy ke the obsolescence of certadn retailer inventories of PC3 appliances.
Cptions avarlable to sucn upacted parties inclwic the replacoment of PC3

capacitars with ron-PC8 unsts, or the applicaticn to the PA for an excup-

tion to the bon rogqulation. Total couts are unlikely to excesd a faw hundred

dollars per afiectod establistment, end wouwld likely total less than cne
millicn dollars. 7The proctical dirfiicidty in enforcing thas part of the
regulation will probably result in real impacts ccnsiderably lower than these

cetunated amcunts,
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4.0 DPACTS CH USERS QF ASKAFEL TROHSLCIVIIS
Versar estimates that tnere are abcut 110,000 cskarel wronsfecnor; tn

use. About 1,000 of these are being ws2d on rarircud locawotivaes ard come ~

‘mutnr cars; the umpact of the draft regulationz ¢n thase rall)woad Loc. nolives

16 discuzoed 10 decarl an Qwpter 6. 0F Lie romalniing wats, most aro gao
meunted distmibution ana pover transiomvers located in Burlda-vs and aleatric
genorating ctatiens, wilh a cubs :.-11-_\a'_]_ naber of ¢ockaral precipitotor trans-
foarm:rs being ncunted on stacks, Toe dastrilucion of cwnersrup of th. =
trapufoirmrs is smmarized in Table 4.0-1.  With an estamates waverags of
2,500 rowds of PCBs 1n each trancformar, the total in-service invent ry of
PCBRs in transformers is approxunatzliy 100,000,000 pourds., Thaz transfommers
are cgwned and mawitaired by either the ulality or the user, depading oa the

business arrangouents made at thie time of cach installatien.

Table 4.0-1

Estimated Nuorker of PCB Transiorvers in Service

Cateqory of Uscr Number of CUnits PCB Content- Pourds
Utilitacs 42,000 105,000,940
ixlustraal and Coomercial 97,000 191,000,C00
Railroad 1,000 4,000,0C0
140,000 300,000,000

4.1 PRoquircrents of the Prcposed Regqulations

: Tha proposed ban requlations forbid the major rebuilding of azkarel
transfomrers, Tharefore, f2iled askasel trans™rmers would have to be
replaced wath suitabla non=PCB replacemont units rather than being rebuilt.
Trereased costs will be incwrred at the toms of failure of all 140,000 cxist~
irg askarel transformers.

4,2 Camliarce Costs

Forecgone Savirgs from Rcrurlding

If it is assumxt that a roplacomant troansformer of a satisfuactory
high fire point liguid coolod design would cost the same as the historical
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price for an askarcl transfor—ar (see Crpter 16), and thut rebuildimy ~culd
cost 70% of the coct of the row tronslior . .o 1f allowcd, ) then the foromora

savings frem banming rebuild:rg of sckaral (mencform-rs would be 307 of the iy
-
cost of the units. BRased cn an average coot of $20,C00 -=cr transforter, forc— "

gone Livings will b $6,000 poos alhwarel transiommar.
Toutal foesone zavursgs will degend on dle proporiaocn of as<orel

transformars @ hach cre soranecd bezavse of ren-reca:iable fatlures or chso-

lescepc2 rathar than kecausz of ropairable failures. An ectave markos in usca

aszkarel tronofonmrs exacsixd in the gast, but this arket his beocme ot

active over thz pouct yoar bosiwcn the provisions of ine viter pollusicn coatrol

requlations and the CLIA rogulations on orkoer expoéxre to PC3s have nexzazeld '

the risk of using askarel transfomers. No data is avallakle on the provort:icn

of asharel transforrcors that are revoved [rom service prisr to failuve, and

oven if historical data were aveilable 1t could ba maisleading because nost

askarel tiunsformers have nct beon in servics leng eroush for aging of the .o

insulaticn to lncrense the risk of failure of the wnits. It is likely, casad - - ~°-

on Versar's estamates rather than on hard data, that one-third to to-+hizds .

of the exasting askaral trensiomrars will be retired due to cbeclesccnce prior

to failure. Trhe totrl foregone cavings would thercfora be $6,000 per umit x

1/3 to 2/3 of the 140,000 wuts in service, or a toial of $280 mallicn “o

$560 rullion. .

Tuung of these foregore savings will depord con the rate at siuch
askarel transformers fadl. Presont faalure rates are low because of coz
relatively young age of most existing unats. A previous EPA sponsorcd
study(z) ostamated that approximately 80,000 gullons of BCDs wore uszd in

(1) Baztd on a concenzus of incuscry estimatos obtained by Verzar durusg a
telepixone survey of transico —r maunuiagmurars and reradlders,

(2) Versar Inc., DC'a in the Imi=ed Skavces: I:‘dus‘g‘ricl Uz2 ard Snviver-antad,
Digtri.l;utim. Springricl., VA:; Nalonal fochiical nrormation s.evice,
NP5 P8 252 402/3WP) , Fehruary, 1976, p. 114,
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the repmar of askural trarsfori.rs in 1971, Prouming on average tosnsformar
capacity of 240 gallons, of 01 (300 galleons of 'asiiorel' muscturn) tus

implics that a wotnal of 335 ash rel transfiorrors were repaized durang that year.
s would kave o bo considercl a lower borwvl estarnte of the futuze wypacss

of the I':n on rchaitlling as Uhe rate of Lailwre of askidel transiorn ors ais
expected O rarceny as the aviroga age wnercises.  An ueper bourrd - siimate
might ro-conably be osed on en aversge eveExcted rewaine -g service l:fe. IE

it is astad, for conple, tive onz-hadf of tho exastarg askarel {vorzicimars
will B2 romoved from cervice over the ratt Lwenty yours dve & fadduroe or
ohsolessinas, an average rate of removal froa zarvice of 31.4% of oivsting i
untts i umplicd. I the probabiliaty o Zailure or ramval were lepirdent

of the age of th2 unit, it would be expects=d that 3.4% of the 140,000 cxastuyg
wuts would be zetired wn 1979, or a total of 4,760 umits removed, of which

1/3 to 2/3 (1,587 to 3,173) would have failed. The range of exgaosed Zailures
would therefora be clout 335 to 3,173 trensfocnors par year, resultirg in annual
costs due to {oregere savings of $2 rullion to $19 million per year during the )
next fow yoars. At an averzgz failure rate of 4760 units per year w:xl an
average rebuilding rrtio of 501, foregjone savings would be $14,280,000 wn 1979,

[ogt Servire Tima

Transiomers can te rehuilt and returned o Service in tnrce to
four werks, campared to a delivery time of 12 to 16 woeks for new units. In
the case of many srall manufacturing campaines, failure of the singlo transc-
former which supplies all of the power for the facilaty can stop all oner-
ations until a satisfactory replacsment unit 1s obtained. It is likely that
a greatcr supply of rcplacement wuts will hecome available in resznnse to a
qroving Cenand for fast restoration of service. This increased wnnoatcry of
spare units will remlt in increased costs to the oompanies maintayving tha
units and increascd prices to the users who will be willing to pay wore to
avoid prolomged loss of electric zervice., Thore i1s no information rvailable
as to the costs of renting replecement transformers, Lut assaming a reascnabla
monthly rental of 23 of the cost of the unit, Lotal costs due to thy lorger
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lead timos for repleconnit fransfenrars could czens s by the cest of o
to threoa sooth's rental of an avaroce $20,000 unst or £360 to $1,300 ror
failed transformer. Bascd on the astumzd mmiser and froguancy of asinrel J
transiormor failuras, total costs duc to lost fwrvice tie would ho (5300 x

140,000/2 = $37 mzllion) to {51,200 x 149,000 x 2/3 - 3112 mall on), ord

annual costs of ($L00 x 335 unats = $203,000) & ($120 x 3,173 cnits =

83,80L0,C00) ~wuld e apocted, wath an avarage cost of (W3 2 4760 untes x
S1000 rontal por urat = $52,280,000) cxpectsd Hn 1979,

4.3 Econamc Tmmoct of Cogt Ingreases .
The inercased costs o users of ashkarel transfomors will bha borno
by tha awners of the units. 2Approcamately cre-half of the unats are coned
by utalatiecr, and thear increzscd costs are engcoted to be Siotorcd inco toe
rate hase and passed along to the users of elcoctricity. The other half of
the wnts are cemed by major office amd apartmont burldings and by shopplng .
centers, factories, amrl other establisiments. Increassd facilaity muanteznance -
costs would ke wcurred by a lorge nunker of facilities. Signaficant micco- '
ACONUNLEC MTHCCES are not anticipated, and no changes in the level of urplov-

ment from microsconanice eifects 15 exgected.,

4.4 Sumnnaxy

Comolicree Tosts 1979 Total
Forcgore savirgs from 52,000,000 to 519,000,000 $280 millien
rebuilding (14,280,000 Lost estamata) $560 rullion
Iost service time $268,000 to $3,800,000 $37 million to
{$2,380,000 best astamats) $112 mailicn .
Total $2.3 million to $23 rallion $317 nillicn o

$672 mulluizn

Proloument arfeeta: Same short term lav—oifs possible due to leck of bach
up transiomrers. Impacy may be limitced to gmall manufocturing figms,
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5.0 IDMPNMTCS Qo TTTMSrOrt T ApvyTe LGIINNTTS

Maintenanc2 of ackorel tras Tordrs 15 uwouilly contracted cut to
specialiced service cheps or Lo thoe acrufacturis of tha unit. tajor roluild-
ing 1s ugually perfomnad Ly the ianclaceuwrer, Thare are sepraamately 250
sll service canrauwces which o.n o vicma rearane transformeT Sarvicing such

ag gashot reploconent od tustlg of the liguad,

Basced cn a telefhone caonvass of irdesenxdont coapanics wnich service ard
ropur toansfemeors and en micwmalicn cbtained dusing visats to OO arxl
Wastinghovsa camried €nc.L, it 1o an-avint thot ooreing B3 toansfom oy ro-
quiring 1n-chep repair vork are belng servicsd caly by the T and ‘leswng-
houce corvice cperatzcis. These 4wo cacanes have reduced the nunbar of
shops preseatly permutted to service FC3 transromners to 1S and 8, respec-

(1)

tively, for a total of 23 zheps naticnsida. Trosz shogs are porlormuing

M pajor worantee malitcrance for hoth &S and Wostinghouse and for the
other transiormer manufocourers. Thare are aporosimately 230 small electoic

apparatus ogrvice sheps winich repalir transioirirs, (2) Trece shoeps ro lenger
work cn askarel transfommars because of tie ricks of majoar cleanup costs and

workey oxposure that would be mncurred by any accidental sprll.

5.1 Inrmacis of tha Procosid Paaulations

The effect of the proposed requlations would be to end the practuce
of rebuilding transformars, bat there wonld bo ro constraints on continucd
mnor ficld muntenance., The effcets would thorefore be limitad to a de~

creased domand for the major services porformed by the service shops owned by
the manufacturers. These sane companiies would e faced with an increased

(1) Versar Inc., BCB Activity Analvsis Papers, Special Recort, EPA/OTS,
Suly 11, 1977.

{(2) Elcctrical Apparatus Sarvice Assecliation Inc., 1977-1978 Vearbook,
St. Louis, MO: 1977,
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dererd {6t now ransformars.  Assumorg thit masefioturing and robuilding ara
equilly labor intensive, thove would Lo o charse of omaleyment from the o amvics
siops © the central monufccturing plonegs, but o ntt charge in eplovrone.

A rough estimate of the crmloyront eficets may be colculated from
tha wtal of (o transformer rebualdinyg busingss, Jt was estimatzd in
Chopter 4 that a ranuum ol 335 asharvcl transfonness are rabanids each vear at
an ostimatal cose of $14,000 ez (70% of an averoge $20,000 per unit toplac.—
ment cost).  foosuang that ome half of the cost wvas duo to darcoct and Slioos
labor, the aovual payroll resultang from this aotivicy would ho egual to (435
% $14,000 / 2 - $2,345,000). Assureng on avernga huvdomad lolaor rate of $30,00Q
per year, thas paywell is cspuvilant to 78 full tams jobs. Sunte the estimates
cf poeent lalor ard anawal waces are rough estimates, the eroloynant impocss
mighit ke boetter statod as ronging £xon S0 to 100 jots. It should ke motxd
that incrcased cmployment at the manuizcturaing plants will ofZsat thess Job

losews, s0 any structural unc ployment rust be considared to be a transitional

cost of the rcgulation.

The FCH dispocal requlations cequire that units be drained ard
flushed prior to dicposal. Survey of a nunber of users has irdicated that
this w1ll usually be contracted out to oxperionced reliable troscfommor
service organiza acns. This increased demard for the services of the larger
(usunlly mamlocturer cwmed) cervice cheps may offset most of the busirelds
lost by the ban on rebuilding of .a.skarel transforrors. Therefcre, the draft
ban regqulatacns are not expected to have a significint economic imgact cit the-
transfomer scrvice and raintepance irdustry.

The only directly identifiabl:z impnct of the draft rogulations cn
tronsforner malntonance corpenies is the requirsvent that a ¢pill preventicn
ard control plans ba prepared. Preparation of these plans and the roquired
professional engineering revicv may resuire four mam-days of effort amct
recult in a cogt of $1000 per fizm for {iwms handliny askarsl transfonmers.
Thic ~ould terd to bar tlie awall operator, resulting in minor market shafts,
Cost of the required plan coculd egual $1000 for each of about 100 fixms, or a
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mupamin total cost of $100,000. I proforma plans were premarced urnlor rha
sponsorship of a trode associ woon or mide avaaludble Ly a4 wjor sy’ lazer,
the only costs @ a wmall oprrater would be orn day of ‘Lurvices from a
reistered professicnal engirecr to adapt, roview, and anprove the plans, Tre
eost of this zervice chould run hout $250, raducirg tha otal costs (o a
range of $23,000 o $LC0,000 for coill esntrol plans.

5.2 Sumnmacy

Annual Costs (1979) Total Cost
Lost wog=y (Lesrorary S0 o §$2,345,000 - $0 &> $2,245,000
structural unziployinont)
Spill prevention and $25,000 o $100,000 $25,000 > S100,C00
contrel plans
Total $25,000 to $2,500,000 $25,000 w 52,500,000
2o
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6.0 PAILIOAD ICCOIDTIVE TRAUSECIIELDS

The railrcads in the northexstoin Mnited States fran Weshuington,
D. C. to Nyw Yorx and nearby azeas are clectrified. e power to tha loco~
motaves and self-paered eirs is carried o tne codipment throwven hich wol~
tage co catenarics. Tronsformoas on the lococmiuvies and carn roswen the
voltuce Lo that roquuicd by e tructicn motors. It has keon siondird srac-
tioo to u.le asiarel (03 bosed) Mcuild in thecoe transforsnrs dus o the
risks thac vould result fzom spills of {lammeble loauid follcuing an ccuaie

dent in a twwnel.

The transiormys in tho milrerd loccrptives and trans:it cas are
!movn to ba a maintenw:ce problen baczuse of thz deaign lhnltaticns wmsxced
by spoce roquiresments cnd bacavse of the severe chook, wvibraticn, and
mechonical iioccls encowntered in service, Leakage of P(Hs is rot an unusuel
ccouryencs, and control and dicpesal of this leokage is irmescible as it is
usually cprayed on a well=drained rcad bed., Therefore, the rsilro:d trars-
formors pregent a significantly rore sevore rick of loss of M5 to the
cnvirewmane than do stotienzry tronsiorrrs.

6.1 Ioquircments of tha Irenesed Niqulesiens

The proposcd FCB ban reculaticns will allocw contirued use and
maintonance of railroad locowotive and car trensformars for five years, but
with the following limnitations:

l. Fzxch awmer of o PCB ratl-ced trogefomar mett reoort tha

liquid volunz: of caca transfornwr to the EFA within %0
days after the effective date of the rogulataon.

2. Each porson who uces a BCD railroed transformer must de-
velop and implemont a fomrel spill provontien and control
plan.

~ 3., The concontraticn of Ps 1n the diclectric liguid in
PCH railroad tronsformers must te roduced to below four
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percent wativin 15 ronfing altor e o L7 ctlve dote of
the rejulatesa. T vill copuaze Ualt the exccformny
ba dreined .3 Sl oI o ronove tn PC3 Laquud ard re-
filled with a ror-<B Lipna,

1. Tronciomrr lacuid mest ba coalyred immodiately after the
trursrorr . 15 rotrod Licd o the Jicowad W oprozossad W
decreve Lhe coroontyoaion of B2z, Dus anclyeis s

o onzol el Bar 2in 12 ond Jdormothe 2ltor each s Seo-
vicamg Lo O ol ey FOOL leschuane cut of Lha v
ings have ingmt Zed the cercontralacn o groacer thon tio
maxinwm allonod By (1o opelatecen.,

¢

5, The cencenrration of PCHy an tha diclectrie Liguld must
be rodiced o less tnan 0.1 percent within throo years of
the offcctive date of the requlatzcon.

6.2 DProsent Ouuorszhin and Ura

The cwnerDhip and use of PC3 transforrors installed in ravlicad
loccrotives and oxmputor cars is summarized in Table 6.2-1. Present plans
are tn cronvert the elechric powar on the tortheast Corridor foom Wachingten,
D. ¢, to Ulew York Cily to 60 hz 25 KV by the mid-1980s. The MN»v Haven line
rorth of New York may ba convertcd later in ihe 1980s. As a rosuwty of this
change, new trancfomars will ba required in sene of the cary, and the oldost
cars and locemotives will ke retived from sermvace. The effects of this -ol-
tage chenge on the transformers in each type of car is indicated in Table
G.2-1. "

6.3 Technicd Altermatives for PCz in Rellroad Transformers

PCD3 have boen wvoed in reilreed trangformags to decraase fire
hazards in accidents. BEurcpean practice has traditionally bean %o e
mineral oil in this applicaticn, and this docs rnot appear to rosult in an
unreasonably hazavdous condition. The Jepaneso Hational Rajlroad retrofilled
a nurber of locomotive transfoma~rs with silicone £luid and has cpornted
them stoczssfully for ceveral years, AMIPAX hoas recontly been testing en
wporimmtal locomrsive on the MNertheast Corrzider (bwlt in Sweden by ASEA)
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TAALE 6.2-1

Nailrocad M Transformers

Trensfarmer
LEfect of vol-  Capity, Trirsforrgr Transforser e~
Ouawrs  Bpip  MHatiftesilont  Gmip i thertaar®  bargo Clensvja® ful 4m Mo 20E1) Noat  ploc et Coet
SEITTN 2a OM. 6 Buraps i ald 832 - $ 5,000 § 50,000
LEMA Silverl s | am. 3 Sela)r ur doy ] aon - 5,000 (14,000
Leany i wid i%30s
LEITIA Silverkliue 2 fos ] M Repdos bram mish - 5,000 64,000
1T X
SLUEFEN Sulvari laer 1 M. 20 W gdaea trans mid - 5.c00 64,000
1900
LEIIA Siivor) toor 4 {1, 118 MR - 5.000 65.003
*landbg)  Slivecihiure 2 CIM. 17 N - 4,030 81,001
Tlikxwding)  Stiverlwr @ QM. tue Haw - 3,009 6},0C0
ty vue Suraty ALtow 1 amM, Hi N - 5,900 C5,.%30
0 ik I suy Ao 2 23 N 10 toavw - 5,000 6%,0.0
HI DUP GGl Lo i) wecap §n mid 1900a - 15.c00 105,000
HIA H2 an, 128 plabo Erans les - 5,000 51, c00
in 15400
L LUY N2 M. (¥4 Wi Lrana lote - 5,000 £2,000
In 1Q .
M, O 1 1000 [} M ne 14,000 160,820
Lmrall [ | LD 5 ta Lo in -l-'j 1%iue - 15,00 iws, 060
[pTUNEY [ ] LYy 10 Yo ploge trass in 500 10,000 157,000
wmid IS0
Ouuall 'Y LD (13 Iptarw trans in SO0 . 10,800 142,000
X1 Bl
NnLrai GG} (0 0 setup ke mid 19008 < 15,000 105,000
Ml € ki R 80 [F143] 54 Mg | ne 14,000 160,000
Mutrak MaLrol iy M. (1] eplacs 4 Lrons s . 5,000 129,000

Uy wid 19008, Tost ok

W iirg Cetfat - Hardond, Lo telo Mt fpla il Car and Licrmnt v Orovee sion far 1) Moltae - Dl fropency fpacetyon,

Wall qort 1foa Pha UE Cocldor Projout), Septadar, 1977, [
s .
1} -
. .. .
Y . - L I
v,
. - \
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wiich tmes silicone os a tronsfczmer ooslant; Lz Loghs huve net rewnalod
ay preblems dus to the wse of silicene., ' .

e Federal Parlread MGndrd. trztion h@s cvonsored 1:setich by
Wos tu‘rﬁm‘""( ) 44 Carexal E.'la:c‘.‘.'ic(?') o Gotorune the fcasihility of re-
trofilling cioisting OB ralldrcad tronsiormors with sulicone.  The vo. 't por-
fomepd under these controcis wnclud.d the perionrronce charecicrmizaticn of 4
418 VA trorsit cor trans.ozier sl contoaned 168 gallers of asharel:
draining, flu-hing, arnd reotrofilling tne (rangformer vith cilicene: .od
crarecterizatlion of the tronsfcary porformones viea f1lled vich s1ilococe,
Thn tnsts conducted undor these proguens irdicated that drairicg ond flishing
eould reduce the amount of residenl FCY in a Lranciormar to a lovel low
enowgl Lo assure thoi the concontzuiirien of I'T3 in the siliconz ligwid s ould
rendn balow fouvr porcent,  The use of silicor2 as a roplacamont for O3 re—
sults in a transformr that runs hottor by perhans five to ten éagress C.
This increase in toeperature will rof necassarily docresse the cervico life‘
of a trunsfommer, s the selid insulaticn uwsed in transformers may degrade
less repidly in silicere than in PCBs.

PCBs and trichilorchkenrcne are selectivaly adsorbed frenm silicere
ligwd by activatcd carbon., Dow Corming recently doronstrated ebat £iltra--
tion of silicone fram a retrofillad FCT transfonmer thot had been 1n service
for ten months roduced the concantraticn of PCBs from 2,53% to 472 parts

(3)

per wallion. For there tronsfommrs cquipped with a pum, it muy ke

(1) wWed:h, Moo, Voyt'h, DT Paerer, HOA. (Fustinghiovse Dloctxic Coip.)
Evaluuitien of Silicerg Plod for 1omlecamant of POS Coolqoswn 1n A "Ja‘:’_
T.ncn:t*v, LwZit Final i-port, ...;o-\, “No. DUICICR12IY, ul.LL ; 1577

{2) Formg, Stcghen Dy MWiguirs, Jzhn 2.; Jchnetza, Donald L. iz cde, Jaras
M. (Gu:eral Electyic Oo.), e ™ '1ng of Poodre.d Trancfortors, Dralc
Final R.[z:)rt, Contract DJa“Lut_'J.LJ.J, ouly, 9/77.

(r)

{3) Dow Corning Cortoroticn, 2 mvel of 2B frou fors Cormara 561 S G
formar Licpuid by Cilizoouel F it iy WwiiiecRG.

MONS 201348



possible to wnotall a cartraidgs filhor contoiney astivated carton in e
liquid circulztion piping. 1he [2lior .ould coastmeally coavar-jo residu il FODs
frem he silicopa after most of the I'CBs hed alrczdy beon ropleoced whon the
transfomrar s rotroftlled. Thor procedurc weht acourz Sat tha oorcortro-
taen of ECBL an the siluicona would oo ipcrease WO cormunbrazions otbove tha

1000 pmn recuived by tha propesid sendataen.

Tue decontrainstion of saliconz truconmer licuids is et1ll oy
the experimantal tosting stoge. Wostinghouse Dlictric Comporation Rt o re-
porteily applied for a pacent on tha precess OF using activatzd carten to
remove PCSs from silicome. No results have been made public on technic.os
to remve PCos frem hydecarbon trarnsformor licueds, althouach RTE Cormcoataon

is reportedly doing rescarch in this area.

6.4 Coat Imoasts of tke Droodecd Feculations

It is not krown at this tone whother the liguid used to zaplace
the [CHs will ba eilicena or a high fire point hydrocarbon liguid. T'owaver,
silicone has boen extonnively tested and is the ost expensive of the nltar-
matives; accerdingly, eosts baced en b2 use of <ilicens previde an voser
bound estimatae of thoe costs of retrofilling.

Silicome liguid prices range from $11.00 to $14.50 per gallen. FPe-
cent chexges for field retrofilling of transformars have run fxon $20 to 540
par installed gallen, including disposal of the ICEs and contiminated flushiry -
liqud and analysis of the retrofilled liquid for PC3s. Sinze the ratwnfillirg
of locomotive transformers will bz done only in a few well-ecuippod cheps, tha
installed costs sheuld not exceed $20 ger gallca of silicenz.

Depending cn the specific desiem and use, the average sorvice life
of railroad transformars is from four to 30 yowrs. Failed transformars are
prosently rebuilt by the manufeacturer for avproxamately 2598 of the cost of
a now transformar. Relailding recuires appronimately 4-6 weeks winnle de-
liveri¢s of new replacement transformers roguire 12 to 1B months.
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- “The major cost wpact 1 edpectzd to result froo tle retrol:lling and
decontamunation of the trawsfomion.  The conoo stration ol X3s can e roeduced
to the ropured limoe of 4% by <laznwg whe cshacel, fluceng the Caanicorors,
ard replacang the laquad with a svailable hagh fi:ie point transiormer lieudid
Such as silicora. Dosed on the retrofill costs prosentesd in Table 6.2-1, the
costs imcuwrted by the rolroads 1n the {irst 15 months follonrg the oflicctave
date of the regulation will total $7,043,000,

Reduetion of the conreniration o. SXCTs to 1000 grm by threo yeirs
after the eficctave dote of tho rejulation swould requare that a transforwor
e retrofulal an addlvicarl O tinzs or thit thz lignd be plocesc.d at
least twice to reove PCB5. No esomated bave heon mads by transforras coam-
panies as o the cost of procassing to revove Es. The cost stould =e similoxr
to the cost of ratrofill less perhaps 90% of the cost of the replaccumt licuad.
The cost of processiry as caleoulated in Table 6.4-1 would tharefore be about
37% of tha cosc of retrofilling. Additional analyses would te requarsd 12 to
24 months af%rr each retrofilling or processing at a cost of abcut 575 per *
analysis. The total cost of redusing the PR concentraticn in the retvolilled
trangfornars would tharefore include both the cost of the procassing and the
addirional cost of aralyz-ng the liquid after tho trancformr is returted <o
service. The additicnal cost to the railroads cf achieving this low level of
FCBs 15 colculated in Table 6.4-1 to be $5,460,000. These costs will e in-
curred during the yosars 1980 and 198l.

Spill preventicn and control plans will have to La prepared by
each of the scven owrars. Because of the comrplexaty of railreod cparaticns,
those plans will cost several thousand dollars to prepare and impler-nt Jor
a totadl Lalusliy expense of perhaps $20,000.

Finally, the initaal regerting of the identity of the FC3 et~
nent and the liquid capacity of cach transformor will cost several dollars
per unit, for an additional coct of parkaps $5,000.

~31-
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TBED 5.4-1

Cost of Procossing Fatzml:1lzd Parircad 1Tonsforsar
Licuidd ©o ".orvge o L e tsion of SCh3

Cost of rotznfill

less cost oF c1)icone -
leaes coot of flushng la—1d -
less cost of wncirovatazn of 2 gallens -

Labor, overhezd, and analycis costs
plus .1 gal silicene vor ¢al of transiorwer
capacity .1 x 12.00 =
plus 2 Uy czrben r2r cal @ .60/1b
plus disposal of 3 b wat carbon per gal € .15/1b
TOTAL PROCIZSING QOST

$ 20.00 per gallen
12.00 " !
‘42 " "

3.00 ¢ "

4.58 por callen

1.20
1.20

. 45

$ " 7.43 per gallon

Cost of processing as 4 tractaon of cost of retrofilling =

7.43/20,
Cost of. nroczssing retrofilled transfoviors:
Anmalysas for PC3s* 1,003 unats 9 §75
Procpssing $7,043,000 x .37
Analysist .
Second processing -
Analysis®

Totaul cost of processing to meat 1,000 prm lamdt
) on ICbBs

*Analysas conaucted 12 to 24 nonuis following
provious retrofill or processing.

-

S e .
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00 = 37%

$ 75,675
2,616,000

715,675
2,616,000

75,675

$5,460,000
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The propesed rxulation sutiorites coalireed uze of tha retrzsfilled

transforors for only five years from the effes! ve diate of the remistraticn.
It 1s assumed that a roview of tha chwironmontal wimrct of leczes fzom the

retrofilled wirts will result 1n thas autherizatacn oeing extanded irdefinitely.

6.5 Egocamme “rmacts of the Preacszd Requlatecrs

The roguired retrefill and precessing progrem should east lass than
20% of a ceaparzble progran to roplace all of tha tronsformers within the nast
several years, ard the retrofill progran should avoird dany sicre ficant dis-
rnupticns of railroad service on the Northeast Corridor.

All of the aflccied owrers of PCB railrcad trensformmrs ars govern-
montal or sem-governmentdl corporations wiuch are running oporating deficits
as sumarizcd in Table 6.5-1. Thase deficits, of over $§00 millicn per year,

are presently being covercd by suosiches from tay revenues.

The relrofil) and processing program 13 not expected to result in
sigmificant servica dismuotiors, and no offect on railread crarating employ-
mmt is snticip:ted. The retrofill and processing programs arz erpocted o
gencrate a conciderable dewand for lakor. Calculated total labor and overhead
costy are sumariied 1n Toble 6.5-2. This would bz the equavalent of 165 man
years of wmlostint, assuning a burdened labor rate of $30,000 per man year.
Additional erployment would rosult from the increased producticn of :he sxl.z:or.e
liquid and actavated carbon and ircreased disposal incireration services.

6.6 Summary

Coat Tmraniés:

. Amount Tiuing
Cost of retrofill srogrom $7,043,000 1979
Cost of processing program 5,460,000 153¢~1931
5,000 1979
Spill prevention plans 20,000 1979

$12,528,000
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1976 Gperating Ic:wes of Pailrecsds Using BC3
Trenes o023

ailrecad 1976 Cparatany “Usults Total Tc.s 1976
$ mxlliee $ millicrs
contt por {3 19.1 orerating deficat 22.3
3.2 My Cowrecdatlon
SI‘I-“I.':‘.{Z) 1.25 ep~zatdry loss i 7.6
6.38 duprcciat:icn

w3 por ! 38,5 svbsicy 38.5
M-TI‘FAK“'S] 441 total locs other then 478.5 (Est.)

N cor-idar moint.
37.5 1/2 of $75 millien lers
for NE Corricor opurawaon
covmar, 6 205.5 lomses for 9 months, 280  (Est.) -
April -Lcc. 1276

Total losses $ 826.9
(1) Metreopolitzn Transit Authority, A-nval Rerort, 1976, p. 44, -

(2) SEPTA, Momort to tha Mblic and Fir-necial Stitemonts for 1974
and 1974 o tanT €. Oropatiens

(3) NJ Departitnt of Tramortaticn, Richlichts of Actiwitics, 1976, p. 14.
(4 Amtral:, 1976 Anmmal ™ ort, pp. 6, 7, 28,

(5) Amtrak, Fluo~Year Cor-vrte Plen, 1977, p. 159.

(6) Coneolidated Rail Corperation, danvl Forort, 1976, pe. 1, 14, 18.
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Labor and Overhend C.3ts of Morro/211 ard
Processing Proorom fov Pulrsed 1r roformors
Eroetos iy b - gLt USIOImess

Total camecity of transfcmmers:

$7,043,000 retrofill ooat/F20 por galleon = 352,130 gallcixs
Labor and cveinexd oot of cach wotyoirll or
processing @ 4.58 pox gallon = 352,150 X 4,58 = 51,613,000

Total labor costs for ore retrofill ond two ’ '
procecsiny of each Lransformer 4,83%,000

Lobor ard ovarhead costs of 3 additional analysss
per transfoimer 8 50L of $75 tiet praca:

1,009 units x 3 tests por unit x $73 por text x 50% = 113,000

TOTAL LAROR AND OVIREEAD CUSTIS 54,952,000

TOTAL LAPOR DECWD @ $30,000 PER
BURDENED M2l YCAR 165 mon years

Ecororie Triocots:

Increased oosts are exgected t0 be paid from govesrment
subsidies,
Employment:

M inczoased urzloviment totaling at least 161 man years
is anticipated over thrae yecars.

-35-
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7.0 OIL FILLED DPCAIR 70D DIZTRIZUTICN T ZiORCos

PD-besed askarel liqueds have haistorically beon of‘_'c::a:d a5 a -
hichne priccd altornative 10 the petroleum bossxd tworsfonnor o1l used in
most. laguad ceoled trinsfommars, The KB end oll filled transformers vere
monufactured dn tha come facxlitics, ond sty cproriinitins varo procent for
the eontemination of treasfowmar o1l wisn IS, Ta additicn, field cerdcng
of IXB and oil filled trunsfom.as has hien performd wsing the same couip-
maent providing odeational potoniizl for contoinination of the eil by PCis

residual in the equipnent frem provicus wses.

There are no report~d incidonts wvhere IFCTs have been intenticnally
addied to oll fillzd trensformars, and such an occurrence would te unlikely
because of the higher cest of PCP3 relative to oil. However, analysis of
oil tzken frcm trensformern hos indicated that a sicnificant nurber are con-
taminated with PCCs at a ceneantratien azbowve 50 g These contaminsted
transfornars would be cubject 0 cartain requirements urcder tne provisicns
of the proposad regulaticns. :

7.1 Recruirenonts of ke Preoogad Roculations

Trensformer oil contaminated with PC3s in concentxations above
50 pr=m will have to bo disposszd of by high teperature chedcal waste in-
cineration, Howewer, transform=rs contxmnated with PCIs in the rengu of
50 to 500 ppm will rot have to be markied, nor will there ke any restricticns
on servicing, rebuilding, or disposal of the drained transformars,

7.2 Estimaticn of the Dxinnt of Transfonmer ©il
ComtomenRation v H.as

Mumber of Trensformers

Available data on U3 traw ormer producticn and sales do not
difforentiate betveen oil Filled and askarel tronsforers, tut indicols cnly
tha totkl producticn of liquid filled wnits of arious sizes and types. The

-36=
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M3t reqent data, for 1972, we sumerizrl in Toble 7021, below:

mes 7.0

Numer of T.Jt'_TlDd Crnle i Temroovrors Mosiloctumeds 1072

Class . Qu-ntyes
— e r ——————— w

Distributica Transformors

Cveriicad ard Pole towmted i 1,253,460
Pad tibunted . 231,600
Small Powor Transformars (less than
10,000 xvA) 13,000
Secondary Unic Substation Tronsicmors . 3,400
Targn Povnr Trensfommers (Whove 10,000 KVA) 3,400 )
Total 1,504,800

The nunber of overhead and pole mounted transfoimers currently .n
service is rot accurutely known, but an estimate of 36,000,000 umits 1s
usuatly acccpted in the industry., ‘These trunsformors contzin an averege of
about 16 gallcns of oil each. Vexy few of these trancicmmers have ever heen
£illed with PCRs, and many of thom were built in monufacturing olents which
rmada only his typs of transformer and never hendled askarel. Therefore,
it iz unlilicly that thzse transformers wore contadnated with FC when manu-
factured, and the wnits arc seld.m servicaed in the field, The failure rate
of these pole rounted transformers is about 0.5% per year, (2) and most failed
ity arg rebuilt. No data have b2en found concerning the extent of PG

(1) E!ﬁ:lto.t the Census, Electvicsl Masrurarnt end Dintributicn Mmino-
rogl, Pport No. MC72 (J)=00R, Lol o

(2) Con=ensua of cpindens of tronsformar manufacturers contacted Ly Versar
by phona, 1978.
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contemination of thas type of trunsformer.

| The remiining 253,000 1iguid cooled trensfomars manufactured in
1372 1ncluded about 5,000 askarel units, rosiming that there are 140,030
askar-l viils 10 scvice nd thal the rmuteo of o1l ceenlzd to askarvl trons-
formery han alvayyg boan 40 to 1, as was o czea in 1972, then the calcodated
nurer of oil ccoled tronsiormess other than pole movmtod would be 6,850,000,

Alternatately, it eould b2 arcusd that since the ratio of the
total nuder of pole neunied triisformurs to the 1972 pioductd c.:'n of this oo
of unit is 30,000,000 to 1,252,000, that this ratio tines the 1972 produceion
of other types of liquid £illcd transformars would give the number of cther
transfonmers presently in wss. Ry thas mtlwed of calculation, thore are
6,000,000 nos-zole maxmted licuid filled trensformars in use, mincs the
140,000 csikarel uniss, or a total of 5,850,000 il £i11:8 wmits.

Another method of daviving tha totnl muzker of oil-filled tana-
foirers is to culculate tha production of tronsformers from availzble data
on sales of transformer oil. Thz annual sales of tramsformer oil from 1968
through 1977 are sunmerized in Tunle 7.2-2, below:

TARLE 7, 2-2
Anmial Sales of 'Transforsyr 0il in the U. 8. (L
Year Sales: !dllicr Cillars
1958 70
1969 72
1970 ) 75
1371 76
1972 82
1973 94
- 1974 96
= 1975 70
) 1976 75
1977 78 (est.)

(1} howse, T.:; Racb, E. (Ganeral Electric Co,), U. S. Tronsiovmeer Ol
Sionddy ~d 0o, 1970170, Incarter Torort, PBale - Lo, Gl
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These daota suqgest thot the soles of trensfonmr oil Pave irno-ens
gecmatrically at a rate of 5.4% por veer (averaod incroons) frea 1963 througn
1974, 2Assuming that thas growth rote drscrdbss 01] sales pricr to 1208,
total o1l sales throwsh 1974 -ould heve Loy 1,8 billien gallcas, or o total
sale of ~m killicn gallens vy (o the precent. Sirce 2@ sranc ol ot have
ewrr bora seinpped and sice tmEasiormmos 01l has bxn routioly reclati.od fci
reuse, tho total aneent of oil in sexvics is vrebuoly sbout 90% of Hiz total
amount procduced, or 1.8 billicn callens,

Assuning thit the vole neuvnesd tronnfemers require an avelzoe of
16 gallcaa of cal per umat, the 19872 tronsfozmor producticn reaulred 20
mllien gallons of oil for the pole mouatzd transformrs and 60 t2 62 .wllicn
gallc.s (Coramding on tha z-omt of 0il vsad in transisimer muintononet) (o
fill the reraining 245,000 oal £illed trensformars. Mis gqaves 21 avesice ol
capacity for non-pelc mounted tronsformoxs of 250 gnllons per wnit Whach is
not signrficantly cdifizront then the 300 gellens par a<ierel trencfor-or ucad
in provieus calcwlatiors. The thirty mallion pole mowted tronsfon--rs cone
tain ctcut %00 million gallons of oil at 16 gellens per vnit., The ronndning
1.3 ballion grllens of oil would £i11 8,200,000 tooasforsars hiving on averar:
capacity of 250 gallens. Sinee wmproved tyonsfcermear desi¢nsg have reduced thno
cuantity of oil roquired pec tronsiormer over the yoars, this figure parheps
overstates the nurhor of trznsformors in servics, bult an estimate of 5,000,000
transformers other than pole mamted units is perhaps reasenable based cn
the available data.

Oumershio of Trantror~ers

Most of the power and sukstation transforrors are omad and main-
tained by utilities. Tha ownarchip of Lo small power transfomers ond the
pad mounted distribution transformars d:ponds on the policies Of wndavidual
utijiticsy, and thera does not cpprar to ko any standard policy that arvlies
acrcss the comtry. Almest all the larce distrmbuticn trensformers are
ownext by utilitios; those owned by industraal plants and large bunldings are
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gunerally smaller wnats.  Istmalos np imowlods o owle ndustry roprecznisisves
contacted by Versar sucggaot that porlh =5 80% of (e total woluie of o1l 1n
trinsfoumars other than polo wountod vaits 1s in wits cumed by utaliisca

—t D

Hmlen of Cooto=ratad (71 T led Treeanpeapy

e only availrzle rforr, -hen on the artont of BCO contamnal:sn
of oil-filled (rinsformmrs 15 the rroulhs chtuad by ez naseor transfover
ronelesturer alch enaly.cd the oil foem 85 units, This oil wes token f.ca
distriktuition trrsiormrs ~rd power tava~foomons, :."d in a four carog T
buzhings an trnnsformors. Based ol tho rosulis of quantisative analysis fer
IXTs in the o1l, 235 of the 55 trmnefom-urs were contmunated with PCCs in
cxesss of 30 pren in ¢he oil., The coiceatraticn of FCZs in the samplea

varied frem S rrm to 155 rpm. This sanele was trhen cn the basls of conven—
icnce, ard prebably decs not rmevprecent: an wblescd sample of all o:l filled
trunosformars presently in wse. In additaen, it is rot known hovr eny bisses
may affect the sccuracy of extzapolatyng tho above data to all oil £illed
milts. If this sanple wore wnbilased, it would indicate that 45% of 011 o1l
filled troncifowors were contandpated wath PCBs in excoess of 50 ppm. T2
953 confidence interval for this estimite is frem 32% to 59% of the trans~
focrers presently contominated with FCEs above ) pom,

No data iz avallable cn possibhle contamination of (he 30 million
pole top transformers, and it is rot paicible to calculete the effect of the
PCB ban mequlations on these units uvatil this informaticn is avaalable.
Bined on the results of the stmll and pessibly hiased sample dascribod above,
it would appear that pogeibly as mony o5 2,200,000 oil filled transfermons
could he contaminated with PCRS at corcentraticns above 50 prm, that nene
of these transformers are contaminated at levels woove 500 pym, and lat the
transfonmrs contaminated at levels chove SO prn contadin abouw 600,000,000
gnllens of oil. At an average concoatmation of €0 ppm PCZs, s wowld
sucyest that the material affected by th2 regulations consistu of 384,000
pourds of PClis dissolved in 4.3 billica pownds of oil.

T
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7.3 Cnuls of Camty'rg ity el Costo Py t1ens B

T proposed rogulations do not affect the continiod vse and mawn-
“tonance of oil filled tmunsformmys that ore conraurated witil BC2S 1n con=
contraticns Loiov 500 rrn. Dispecal of oil cont-munatsd with PT3g 1n exooos
ol 90 zpam wall oo cllos od enly by arorewed cranccal wasta nrcinerction. T
pliancs wath toen requlaticns sould nauirn that ontemnated Yronsforars
ba idontificd by analyzing the oil for rs, ard that the oil fivm Sheza
trons{oamars e dispesed of in a fpecial incinc-ator., Couts will be incurred
for rminling, ondysis, ind &f <posal.

The cost of @isposal of M3 ligquids was inwvestigated in an EPA

sponsored study of the coavciie impects of the FC3 Marking ¢nd Dispesal

()

Peguleticns. Thz folleving cousts for dispecing of contmminated trang=-

forrm:r oil are develeped fzom thzse proviously reportsd costa.

Sarplivg crd 'v=lvats . .

Detormuniaticn of thz I3 contaent of trensfomror oil raguires that
a samle of tha oil be znalyzed by an experienced leboratory using a gas
chremategrarh cquipped ith an electzon ceptura dotoaor,  Most Liqud
filled treacliowmors hava a provision for cbtaining a sumple of tha oil,
Assumung that a transformer has a drein cock winich can ke used to obtmun a
sarple of tho oil, the cost of cbtaining the sarple should bo little daifercnt
than the cost of applying a labeTl calculated for the marking rogulations, (L
Prosent camercial charges for the requircd dnalysis are $60 per sampla for
(2) order
procussing «udd chipping costs of $50 par order of ton samples wvould Le in-

quantity orders of six to eleven samplas analyzed at cne tima.

curred by the transfoir-axr owner, resulting in o total oost of analvsis of
§67 to 580 per transfomer in a routine sampling and analysis progrom:

(1) verzar Inc. Microcconoma Wimocts of the Piosoted Markars 2.:l Divcesal
lations TOX C.S, (.Y 4oovT vo. SoU/u~/7-uld), s e, Vaua
Rationnl Toe Shmcal Information Service (NVIS Mo. PB-2G7 333/2+P),
Arral 26, 1$77.
{2) vwversar Irs., Prica Soh-inla = Mumen tatsue '\_'-_:LT_ vsis ©f ICA5 in 1
prannfoner ol (TN TN Tud), speLgrida, VAL, ouy L, 13760

L]

0
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§2 to $15 sapliny: §0 order proceTilrg: SO0 anlytscal servioes,

Disogsal

The incincraticn of oll contrnunatd wath PCIS an the rorge of 50
tevertl hundicd purts per omallicn would 1ot revnure any odditicnal Cool,

but the coots of freilely amorarzaticn, matatenance, OpIration, and capiril
would be the cire 2t lor a4 wmit buroany cive s, The cost of umcinoriting

tha @il dire o craticnlly oo the value of the matorial zs fuel 1n an v~ mormsor
hrndlang fovl~peer materials sech ¢S purs FO0y or chredl.d copacitors. Tro-
scnt practace b W fusl cush aneinoxatozs wnth chendoel wistes alch Mile a
high fusl vadlue, Proscat charges for the incinoraticn of 208 s=olids ron sbeut
$0.15/1%., ()
fora, under procont conditions, there is little detard for the PCE contuunated

wilch rcflemts the avalabilitvy of edsenidadly free Juel, Theoree

oil as a fuel for PO incincrators, and tha o1l has o econzoic valua as a fuel
in such umnts. It is possible that tne demand for incincratacn of capeocitors
will incTeose to sech an oxtent that the fvnl romuirorents cawrot he mat by -
vaste rolvents; Lhe contominated trinsfermor oil may then have =ore cconomac
value as a fual, amdd the incineration costs weuld b2 exrocted to docreaca to
reflect this value.

The use of the contaminated oil in any chamical voste incineca’sr
other than one wiich ig buriing PCLs would result in additicnal enalytical .
costs and rocord kecping requirertonts. Bocause of the limited nimbar of PC2
ineinerator: that will ba in vee,~it is not likely that a caopetitive macket
for centanistiated oil for wse as fuel in B incinerators will develop ond
the charges for incinersting contsmnated oil would then be controlled by
the pricy that oould be chargzd by a spociel purpese oil incineration vmat,
A cost snalysis for such a cpecial purpese incirerator is summarized in
Tables 7.3~1 and 7.3-2, This wit is of a size cguivzlent to the incircrater
used to avaluate thea disposal costs for PCBs and czpaciters resulting Zrom

(1) ENSCO, Guneral Ioforrmaticn DINC-NT-001 Pave 3-78, E1 Corado,
Arknnsas t barce, 1d/8.
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@ 7,3-1
2 leaml

- pYey - - d - N
Preli ry Coat EStinmmin fon a Codasl Vesle Incinarmt-r for
e B < n e A ] - et -~ — . s
mnsentan O Corno 0 mansd adan S Comeongm wis o of T
- PR

Plant: Cipzzity: 4,000 1b cil/z. (500 gal/nr.)

;o

o Etﬁ roont

Corbustion Lxnones, zftar bumer,
aasoeiated ducting
Scrurlinyy ¥ouirrmnt, Tankeg2, Parss

Stack, Foundatiens, Slte and Site :
Preparation

dctdvated Caxbony Filexzticon Systom

Sartiine fend
Subtortal

Piping zrd Valves @ 25%
Enginomring @ 7%

*

Continguncy 3 20%

~43-

Mmor-2 el Cont

$ 1,000,000
' 500,000

150,600
250,000‘

e

5 2,000,000

500.000
$ 2,500,000

100,290

175,000

§ 2,675,000

535,000
§ 3,210,000
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TARLE 7.2

Arowl Cosrmtong Clits for Coceowd tatoa QL Sncarse

iy

Plont Cipazity: 500 gol/nm. (1,000 1b/hz.)
Cporating Facters: 7,200 hous—/scav

Ionad &rvador: 3,630,000 ctl/year (30,000,000 1h old/yecr)

Capitza) Mnenooomit: §3,7210,000

Variahto Coals:

Dizccl Cpornting labor, 2 men/shift € 510/hr.
Suparvigizn & fSanistration @ 50% of direct
cr.rating lebor

retiveted Cavhen Systom(l}

Maintznonsz € 203 of czpital invastrant
Feear: 100,000 133 & 3¢/:%d

Sarpling and Analyeis

Fixed Coots:
Rotwm on Investod Capatal (10%)
Capital focovery (10 years @_l0%)
Taxas and Xuswrence (43 of capital coog)
Total Fixed Costs

Towal Mrnval Coouta
Cost/1h. oomtominated oil
Cont/gal. contominated oil

(1) This jrelid-g roplosorenat of 43,000 Lo/, of scont 2
incirearation of the spont ratorial by & gmeral purpcse cdemical sastn

incianomaticn,

~44=

MONS

e BAAE epar e rE——

$ 175,000

87,000
122,000
640,000

3,000
100,000
$1,127,000

321,000
321,000
128,000
$ 770,000
§1,897,000

$ .0632
$ .31

ivated caren aré
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the "PQB Dinposal fegulataiens.”  The inciceratoon cost of $.0632 per sowund
of contaminated oil is simular to the lowr bound estumtos of prebable
markee prices reported infomally by precentdy cpogaling chomical weste in~
cinerttion camanics, Transpesiaticn costs incurred in delivermnpg the o1l
to thn incinsrutor woeuld be about 3,02 por pownd besed on costs pruvicusly
calculatrd for akarels. (1

Comalimrae Losts

The cffect of the prpesed requlaticns will be to regwire theo ine—
cineration of oil contcmunated with IN(Es.  Control of the disprsitacn ard
wse of aued transformor oil will require tha analysis of oil for PCrs.
Analysis of oil for P(Ts will only b= cooncmacally justified if the expectad
value of the savings in dissosal costs if the €1l 1s ot contamunated excecds
the cost of analysis. TFor instanca, it would cost §75 to sample and analyze
the o1l 1n a transformer that has a 45% expectaticn of bailng contemirated
with PChs at a concentraticn in excess of 50 ppm. Th2 value of 01l to the
transformnr owmar is zerp if the concentraticn of PCTs is less than 50 pem
{i.e., a camercinl collecler will be willing to pick it up and haul 1 omy
for free). Disposal would cost $0.0832 per pound for troneportztion and in-
cineration if the oil is contzminated above 50 pom.  The expected savings
to be obtained by analyzing the oil would be equal (o (0.0832/1b * rusizer cf
pourcls of oil x protability the dil is not contiminatod with more then 20
pom PCoe) minus the cost of the analysis. Analysis is tharcforc a good in-
vastnont for large transformoers and those transformers less likely to be
contiwinated with PCAs. Tus relationship is presented in graphucal foon
in Figure 7.3-1.

(1} Versar Inc., Miercccononic Nimicts of the Promor rd Matiicg ard
Dimoocal Peculatacic: 20T . o v lecns 0 COOT G L 2e owU =11 UL},
Sprngrleld, Va.: Natlornel Uocfnacal Informtaen Service (NTIS
No. PB-267 833/2WIr) April 24, 1977, pp. 3-19.
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PROBADILITY THAT DIL CONTAINS GREATER
THAN 50 ppru PCBs

1040 S
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20 ANALYZE
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] 50 100 150 200 250 300
GALLONS OF QIL IN TRANSFORMER @ 0.3 1b/gal.
EIGURE 731 DECISION CRITERIA FOR ANALYZING TRANSFORMER
«  OIL FOR PCOs BEFOQRE OISPOSAL . .~
]
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Although the avernge arount of 01l por Lransfonnn bas been calon—
lated 9 be abrout 250 gallons, ro mmiormataon s avaaleble on e ddr-esrbutzen
of transfomnors by 011 coeocity,  Ps A reascnible cuess, the mdisn toro-
fornwar comnooty miont e 120 ¢allonz. A lewer Mawrd estimats of the {roctien

£ transioine o contaminated 18 323, At this level, testing wouldd be jrato-
fied for orpmoerarely eno-half of the oil €illed tyransformurs other 1h
role munted units., Tiece larger trancfommers seould acemint fer porbers

75% of the total oil. Incinoratieca would thenvicge be die reguired diyooal
mothed for o011 of the 2L7 of thwe oil in Uw erall tionsformess ard 47, of
tho rest of +ho oil, The resuliting analytical and disposal costs would thon
ke caleulatcd ~y shawn in Tzble 7,23, kelow:

TRETE 7.3-3

Testing and Dis~c-~l Costs for "ronsforrer Cul

Asguma:  32% of all tranz{orrars oo
tain nore tha S0 rpn PCos.

Size of Transforrwr

_> 150 eal. < oy cal,
Nurber of tronsformors 2,500,C00 2,500,000
Analytical Cocts @ $75 - $187.5 millicn 0
0il in transformers 7.9 billion 1B, 2.6 billicn 1lb.
O1l requiring incineration 2.5 billion 1b. 2,6 billion 1ib,
Incinerntion cost @ $,0832 $210 million $235 mil<or

Total analytical and incirevztion costs: $612.5 millicn

Tha uppexr bound cstimate of the fraction of transformers that are
contaminated was calculated to e 5299, At this level of cant.minaticn,
testing would be justificd only for trausfomrers containing mxre than 270
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gallons of oil. This criteria m~y result in the tesiting of perhars 20% of
all transfommrs contaimang 707 of all of the ¢il, ‘Me calculaticn of the
reswiting analytical and dispezal costs are swnarzed in Teble 7,3-4:

TFRLT 7, 2-4

Testing end Dicwesal Cocts Sor Temsiorte 011

\ceugme:  59% of all tren~focrnrs oon-
tain rore than WY m PCR3,

Size of Trarsforwr

ST A < 2 R
Number of transformars 1,000,000 4,000,000
Analyticzl Costs @ $75 $75 million 0
0il in transformers 5.25 billien 1b,  5.25 billion lb.
0il requiring incinzration 3.1 billion 1b, 5.25 billion lb.
Incineration cost @ §$.0832 $257 million $437 million

Total malytical énd inciheration ccsts: $76% million

By comparison, arbitrarily incinerating all 10.5 bhillion pouids of
posgibly centaminated transformr oil would cost $880 mrllicn., Assudng
that no additicnal conteminhation of transformer oil by FCBs will occcur, re—
placroont ¢f che oil in any contzminated oil fZilled transfommer would he
axrected to roduce the concentraticn of residual PCB3 to well under 50 ppm.

Tha rata at which these disposal costs will be incurred dopends on
the rate of disposal of contwaineotod transformer oil, The regqulations do
ot prohiibit the procsssing of contominatad ol so long as it is retuwrmed to
the same transformer it was token from. Procucsing lesses axe epected to
be low, so most of the contaminated cil would rot ke disposced of untzl the
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t:ransfoix;.*_rs ara retived frem cirvsice due 0 foilure.  IF one=half of e FC3
contaminated transicir 15 will o rorap=ed o refilled wilh row onl withain Uo
next twenty years, cox the rate of such oil digposel devs ot dopard on the acn
of the transformers, the mte of CJisposal would Bz 3.4Y per year (i.e., a
failue rate of 3.4% por yoar inmlies a 20- year half laic), Based on “hese
assurptiens, anneal crelytieal ond disposal cogts vould be frem $21.%

millicn to $26.1 rullicn in 1377, and decreace 1n {uture vears by 3.1 rer
year s the nuber of contaminated transfocy=rd in service dsoxelics Ly

this fracticn.

7.4 sumrary

dnalutteal -1 Zisvosal Cogzi:

1979 ~ $21.4 million to $25.1 millien
Succending ¥xrs - 3.4% less cach year
Total - $612 millicn to $769 mallien

s

Pmplovmant [ %~ols: -
Analytical servicos — Assung that 501 of the cost of the
analysis 1s for labor ard that the burdmed labor rate is
$30,000 per year, the analytical oosts of §75 mullacn to
$187 million inply a total lclor demand of 1250 to 3117 man
years. Initial cénend weould bs 3,4% of this, or an in-
creased ermployment in 1979 of 42 to 106 jobs.

Disposal - The disposal cost analysis presented in Teble
7.3-2 asored that drect lalor ond sipervisor lobor oosts
were 14% of the cost of disposzl., At the lakor ratcs
assun>d in the teble, digpozal derand of $425 mll.on o

$694 million would uply a lsbor demand st en averac: rata
of $20,000 per year of {5415 mllion x ,14/%30,000/in yoar =
2030) to (5094 u.llion x .14/530,000/man year = 323%9) aan
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years of lobor. At a deiand rate of 3,49 durding the fizst
year, this Dmolics an increaszed crploment of 69 to 110
jols in the diiperal dindusicy an 1979,
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8.0 MINING MACGITNERY '

The only knomm wie of PCCs 1w electric motors was by Poliance
Eleccoric Coampany of Clevelend, Chio, which used PCRs as a ooolant in certain
speciali.od motors.  These aotors wore w.od by Joy !Duefacturing Comany of
Franklin, Pa., in gzvemal tvpes of mning necun:s bult ¢using che late
1960s vl carly 1970s. Tio nmoiors roguire rebuilding ehery fav yeaos., Al-
thowsn TCCs are soldom lost fiom the rotor housing when the motor f:ils, suen
loss of fluid would rosult in substantinl comesure of thz machine coomator
o P(Th,  The propescd regulations allew a limited period of tins fur conver-
sion of the machines to motors vhich do rot wIe ICTs,

8.1 Remaircernts of the Provesed Favwlations

All of tho ICB rotors must ke romved from sorvice in wining
machincs by Decenbzr 31, 1981, The notors on the coatinuous muners ray ke
rebuilt as FCB motors for one year aftor the effective date of the requla-
tions. The motors on the loaders must be rebuilt as dry tyce motors vhen the
rotnrs are returned to tho shop for servacing. Contimmed use of PC3 motors cn
mining mochines must be reported to IPA within 90 days after the eflcctive
date of the requlation, amd a sprll resgonse plan mast be developed ard
approvcd by a registered professional engineer for each user installatacn.

8.2 Owncrship and Usa of I'CH Mining Machinery

Joy Marufocturiryg Campany was the sole U,S, producer of mimng
equipment which used PCBs as a motor ccolant. Both continucus miners and
loaders were built using FCD rotors. Toble 8.2-1 summarazes tho prasducizon
statistics ard the pressnt use status of thase machines.

~ One small coal mining oparation located in Pennsylvania is
operating the three ramaining model CU43 continucus miners known to be

5l
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Contimous Mloer
Hxlol CUH)

Continmous Minet
KIS

L har

Matde) 14WEl0

Yare Mance tor
Mulel 14wii0

Tablae 8.2-1 .

Production Statigtics & Present Use Status of PCB~Cooled
Hining Miclunes

Product jon

fotes

19C1-1966

1967-1970

1971-197)

1971~1973

Mumber of Callons
of XD Usad Fer Mutor

Hontnr of
Hnbor of Mmtor of i-Ceolod
Nyber of M hlres Stikd Liculd-Opoled Mrincs Seil}
Machines uilt in Servien Mutisee e Muchine In borwice
37 3 h) 1
7 - 15 3 - 45
t
1)) -53) 2
652
34 motors -
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still in sQuvice., Two of thesc in.chucs presently uwse silicira-cooled motors
ihile the thard mactune Fas caly cne O3 mouor rtunng - 1.0., two ofF tho

thice notor~. are gilicoir-cooled,

Fifoy-four of Lhe fifty—coren mdzl 01 continuaes miners built

by Joy ¥inulzoivring have boen lociicd in the couive of this investigation

~

Thirty=five of thote locoted are e (ctonduy cozvice or siorcd a5 a Lourcs
of cpare parts), thirtesn cre bearg ved to mane ooal, threr are o uses
¢ther €amn coal prodectaca (@.9,., oo iding overecs.s and clearing oir cosis),
two are wsed as Spare cqupment, and cne is being uscd in a traznang progro
at a vocational sclool. wwo of the Uicee ncdel SCI eentinous miners that
have rot bawn acccéunted for ware reoresdly sold.,  Therefows, it 1s cstimated
that a total of arproxmarely fiftoon ynits are still in seyxvice.

The PCH io;ade:s were sold to eighty-eioht different maning opera~
tions, the mijority of thom emall ccal mines. " Sixty of thocz mines use
three or feeor loaders and, hased on a survey of thirty-six mines, it is esti-
mated that nosrly all of these loaders are still in service.

The otors in looders generally require rebuilding every 18 to 24
mnths, the tame to farlure depending upon operuting conditiors, The notors
'used in contiiuous miners usually rojuire rebullding every 12 weeks because
contipnuous nincrs are opercted undsr relativaly severe cendiitions. Febuiléd-
ing, fram the time the motor is reroved from Service wntil the machire is
roturned to rervice, usually requires one to two weeks.

Bolli he continucus miners and the loaders are used in undzrgromnd
mincg, Joy Munufacturing reported that a few of the machines were originally
=51d for uca in potash mines, but all of the mines that were identified in
the course of this survey were coal mines. The continvous mirers goude
the coal off tho face of the seam and continwtnly load it onto shustle
cors which haul it to a conveyvor. After the miney has driven into the coor
about twenty faet, it is roved to a nearby section while the mof that it
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exgoned i3 beltod.  The Joaders ore tved in convonidcnal mindne 1o wige 4o
coal faco is didlled and widorcu! by o @lling mochine, After the ccal is
blastad, the loxdar scoess it up and leads it intn a shuttlz: coxn. DReof
bolting 1s also rcquared in this Qw2 of raning otrraticn. In oilther core
tinuous or <unv taonal mining, an cntive crctica sith all aseaciawcd epue-
mnt w1ll be idle if the mirer or load-r is out of sarvice and there 423 no

stond-Ly o sacley, &8 iy ceaicmlly the case for small muvng of 'ratic.s,

Th> output of conventicnal and coentinuous ndring eocvations las
boen eoncervatisvely cotinmsted ab 200 tens of ccal per soction wer shife
{aight hour working doy). Clven two chifts por day, each cral mlining todh-
nigqua preduces over $16,000 worth of coccl per day (valuad at curent prices),
Convontaionel ¢2al mning opoxatacns cencrally roqunre eleven to thartoon
MEn; centintous wIung poraticns require only eloven men.

8.3 Camlizrcon Coots : - .

Loaders

The IXB-~cooled poiors presantly vsed in loaders can ka2 readlly
replaced or converted to cix-cooled (i.e., dry) motors uliin serviced evory
18 to 24 ronvhs. The cest of replaccnent with a mew air-eccaled (it 1s
86,258 por motor or $12,516 par locdar., However, conversion kits arec avail-
able frem Reliance Electric Catpony, sole motor sueplier to Joy Manufacthurirg
Copany, for $3,100 per kit. Each kit converts one motor, and each loccer
usss two notors.

Over the past fow years, Joy Manufacturing has been converting
thz motors on loaders tn air cooling, At a PCB hearing in Chicogo on July
19, 1977, Joy Manufocturing stated that they hud converted 353 of these
motors. An additional 95 motors hod ko conweztad as of the middle of
Novenbesr, 1977, leaving 652 loader motors to be converted (notc that tnis
ficure includes the thirty-four spore locdar motors)l, Jov Menufacturing
estinntes that all rematning PCO—cocoled loader metors can be asnverted to

-34=
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air-cooled by the end of 1981, e cest of this comorwion is $3100 per
moter, resulting in o total oost of about $? millien to cormver: the romadr-
ing 652 notors,

Continusus irewg

The DCB and siliccne~<roled motors 1 mirers progent tronsitaen
prehlers,  As a remvlt of the proosoed reedotions, the rodet foroioed
PC-coolei cencinuees minarm eguiineng will vartually cl..:;_c;ea.r. nhorefora,
various mining opsrations will e confronted writh obsoletr equitinine morhirs
prematurely, resultuiy in substuitial cepital logses which depend won the
remainong vceful Lilo of the cquipment.

All but crz of the ninc rotors in the Joy Menufacturing tolzl CU43
continuais miners tint are still in cervaice have pean cooverted to silicone
coolanis by the cwnor. However, it has recontly been found that silicere
vapors nay deactivatn the electrodzas in tothone detectors vhich are wiad to
ronitor tha zrbient air conditions in wdiergroand mines. Thus, siliccre
flulds rsy not ke ecwipiuble whzoo such deteciors are uleds

Model %M occatimuous mincers canrot ke refitted with arr-cooled
motors dur to cpace limdtatiens, ror can such oguipsent house converted .
motors. ‘Therefore, unless a saticfactory replacement hcat tromofer liguid
can be davoleped for use in mators, this equipment muct be screoped ond new
equipment purchased.

The value of the continuous mirers is best approxdmated Ly 1ts
value of $40,000 on e used equipment maret., The now replacsmont rachines
will have a much hicher price, but will be wore productive ard reqnre less
raintenonoa. Historically, mining equipment has beoone obfolete aiter sbout
ten yesrs of servioe, and noot mining opercticns tend to waqradz thelr eyuip-
rent priox to tha end of its uwr {ul life. Sinae 1970 wis the last productien
dote OE PCB=cooled continuous noners by Joy Muwfacturing Compeny, all such

o rL
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cquipment is likely to roach ohwolececcrce by the prorecad compliancs daez -
i.c., 1981, rPeplaccront of this cpiront, tnirefors, way occur rojarclcoss
of the preposed RCB ban regulatyon, o over, inning croratdons will no longar
be dble to wnpley the cheolete oquipm-nt &8 cpore caprant W otate up the
slack remlting (rocawclure foviciny, ror will tiy b2 able to <3xll 1t 1n
the uced caulment o ckat, Foreed scropping of Lhis cquipnont prioe o thoe
end of iits useful lafe can result in siamficant costs (losses) to a muung

oparation, drpe~dirg vnon thae reqnining wooful lifo of such coqaip .ont,
i g

Six of the cizhbt cormpanies wuiiyy tha IT3 mirzrs ave relaavaly small,
with productica of frem .7 to 4.2 millicn s por year. The othar PC3
mirers are in ucz in mines cined by conglorerates widleh produce ooncidzzsbly
greater tomace of ccal, Any ovsits vihiich oxe likely to k2 horne Ly thiza
caponics as 4 result of the lest coportinity to sell thalr FCB equapient in
the usel maret will cave little or nregligidle imnsact on the market prica of
coal, This storm from the amall iocdiet shore of U, 5. acal now mined by PChe
conled centinueus minars and the ability of cumpotiters to expand oreraticns.
Furthermere, Versar estamatcs that wiatever oosts are incurred by thosa cight
mining cc.rranics will ot resutt in coapany cleswres and subcequent losss of
wployment,

Table 8,31 sunrarizes the possible economic costs of the prepeced
rca ban regulation to the eight mining sompanies using the continuous miners.
Note that: cnly PC-coslad continusus miners that ara still in servaice ara
censidored in this aralysis because it is not known how many of the reraining
forty-one continucus miners locatoi have a positive mmket value and usaful
life. MAssuning that forty of thess minerg can be sold in the used equirment:
mirhat (i.e., cmtiing the one continuous miner that is being usad Ly the
vocaticnal scheol), the additional econcmic coots would Le a mexdmm of

S10,00Q x 40 = $1,600,000), In 1o cuse does the ecuncnde inpact on any
conpany exceed one parcent of the annual valua of the coal mined by tha
conpany.
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TS 3.0-1
Cosit Immact of jorced 12t -mnt of POI Continuons Mirers

Nurber of Mmber of Oprortinsty

Contanesus Contanuoes Coct Cua (2

Company Mineres Miners Absence of

No. Model CU4s Model 9CH Used Fqui; —oat

in Servica a0t
1 1 & 0 $ 40,000
2* k] $ 120,000
3* 2 $ 80,000
4% 1 $ 40,000
5 1 $ 40,000
G 1 5 40,000
7 2 . § 80.000
g* 5 $ 200,000
TOTAL 1 15 . $ 640,000

{1) Note that cocopany no. 1 cperates three model (U43 oontinueous mines
but cnly ono mechine still uses HES 2as a rotor coolant; and only
mc motor of the throa used-+o crernte the rachine does contain
PCBs - i,e., the other two notors cmploy silicore as a coolant,

* Small prxivcer (less than five million tons per year total cowpany
producticn}.
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Bcrortina Costa

The propoced regulaticns would rejuare thot the <PA be informed of
the identdity and cenerrhun of each CO mining mochine wathin 90 days of the
effctaive data of the regqulaticn, and thait the cimiess maintarn, current
records of o mochniezy s report < nezg of cnirctdp to BRe 1TAL Thepe
are appoodlrately 96 murag comenies wilen om RO michnes. 1ha informa-
tien rezueived for the initial roport shawd ke aveallhle Zmenm intootooy
reco1ds, aixd prparzticn of the roport sheeld romuire ro more then one to
two dayg par conmany.  An.Uedng an awowdoe of cne end ore—balf rmon days per 1
carpoay ripert, and an averig® burdened lobor rate of $30,000 per man vear,
the roporting requircrent will result in coats of (96 componaes ¢ 1.5 man
days por cmrgany ¥ $30,000 v2Y wan year/240 man days paroman yeer = S18,000).
The cther rocord hoeping requirements ate similar in scope to normal inver
tory procncurcs and should not result in significant additicnal costs to
the mining comnpanies, i '

Spfill Froventiot and Comtrol Viens

A formi) continzoney plan will be rapdied of each comipany wiich
opcrates PCY nining rachires. This plan will have @ be specific for each
cerpny, ond will have to ke reviewed axd approved by a registesesd pmfeé—
sional ongincer. A sarple plan for thesz mechines will be prezarsd by
Varsar Inc. under a contract sponsored by the U. 8, Dureau of Miros, Using
this published plen as a basis for the prefaration of a specific copany plon
should reduca the effort to one day of comeony time and one &2y of profes—
sionyd enginesring services por campany. This wall result in ooots to the
mining companics of (1 man day x $30,000 per man year/240 man doys per iran
year + 1 day consulting x 52850 per day = $373 per cenpeny). For the entarc
industry, toeal costs will ke (96 carpanics x §370 por company = $36,000).

58—
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8.4 Swmmory
.y

Cost Trpants:
Loaders =
ohuild: 652 notors 3 $31090
Conaneous Mncas =

Promature s ping: 16 eroratang
wiors @ $46,050

40 other minnxz @ 0 = $.0,000
Reporting Coo's -
5pildl provonavion and control plans

Total

$ 2,021,000

610,000
0 - 1,600,000
18,000 ’
36,000

$§ 2,715,000

[Plus up to 51,600,000 additicnol. All

costs vill Le incu—ed in tha
1979 through 1981.]

Prodiarion and Prica Inmearg!

period

No loss of coal preducticn is anticaipated. Since coal prices

are set Lv corprtitive roadiet forces and ere usuvally got by lomg torm con-
tracts, it is exccoted that the additicrnal cogts of thdése roegulations wall
be chsorted by the mining corpanies as ruduction in profits. )

B loument Elfeccts: -

Mo reduction in mine employront is anticipatsd. The require-
moats for additicnal reporting and the preparation of spill provention plans
will rusult in a total increaced lcbor damand of cne o two man yeaxs during

1979.
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9.0 FELLCTIDIAGNETS

Lamge cloectremrgiets are inctclicd over cowwor bolts o romws
tronp 1ron Do at-rugnotic cameditis, cvch o coal #nd ercin. Mest of
the» electye s ookt are cooled with 120 4o 150 .10c 's of mirs2ol ol
Whare 1narcascl form safoty was roquired, the macrets wore ofbzsn filled wvath
FCrui,  Th2 throo moorat mrnulastorers who wned 1C00 wores

Stams Megratics, Cud-by, Liar.
Loez I' coxts, ‘oe, Pa,
Dings Co., Ml e, Viis.

Dinay Co. stoppod using PCOs in mid-1976; the other tro manuviac
turers have mot wwd FCRs singo 1971 or 1972, A tot:l of akout 250 rCn
macness were nenufoctured; oprocamatoly 200 of the-~ tay stall k2 in use
in the United Statss. Most of the BCB macnets are Lazaing used in coal mines,
coal proparation plents, and in eod-firsd gioeratdng staticng., It is
possible, but not confizmed, that come of thoe PC3 magnets may be wed on
griun conveyers because of the flammability of grain dust,

The electravagnets are of coemaletely weldaod conctrvcticon, and
vory fov leskace imadents have ccouryed with efithor o1l filled or PCS
filled magnows, Pasad on dacign considerations, electromagnets would ke
espectad o be less likely to fail than would tiansfomiers, Thoze loezks
which have occured have boen cat;_‘cd by physical chuse or lack of adequata
mainicnonce.  Mudntononce raquirenents (o not expose workers or the envircn—
mrmt to contact with PCSs, '

9.1 Reouirceents of the Prorcged Reculaticns

Mly trancfommers and copacitors are dafined a3 "totally enclosa
uwses™ of PCAs,.  All other B ornuimmant, wnclufing MO clectremzorets, mest
ke romved fram servics by the effcctive date of the rogulitzen, and ddo-
ocod of in accordance with the “PCB Disposal wnd Maxkding® requiations.
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Since incineration of tha electr-maicr-tn i rot feaerhle, each cwnor will
b2 required to cubmit a writkbon ¢-hlicatacn to U Pamienal Acmnnsirator

—.

remzsting paxmissicn to dispoce of tle wili= in a choamenl waste landlill, v -

9.2 Coonliarzs Crsts

The (B clectrengrats covld Ee roplicod with oil filled vriss ae
an averacr cost of $8,000 [or woomat, Eosvwer, uwie of mineral oil in theee
applicaticns would sucnificantly wiecrese Jive ris'ss. All of the menulee-
torews Locdarly fumich jeemetz £11000 wnth silicse flidd fof use -t aerp
fire charccimristics nuzowior to tronsformar ofl are roqgquivred. Such sil:icona
filled tronsfocrers are 40 to 50T more opensive thon oil filled wmits, i,e.,
512,000 por awverage mik,

Cricz also offcrs a proprietiry air cooled elechremacnet thich
has thderwritors Laborntory anproval for use in durty and dusty environments,
This wnit costs about 30 poreent more than an o1l £illed nacret, i.e., i
$10,4C0 por average wiit,

Replocement costs for suitible masrats would e $10,400 to $12,000
x 200 units = $2,080,000 to $2,400,000. Delivoery and installatiay oosts would
ba an additional ten to twenty peroeoc. AS 1n the czse of mining mocires
{cheptor 8), the increascd costs would b2 espected to be absorbed by the ooul
mires as reductions in profits. These costs chould not rceult in amy loss of |
arploynent or prodection.

Delivery of 200 replacememt magnets would raquire four to six
menths, aj Oparaticn of the cnald crushers wit) sub vrotecticon to rerove tram
metal oould result in a high risk of dumage of the crushers with substantaal
lostes in preducticn, Radio fromqi-ncy matal dotectors con detect motel and
shut down a conveyor bolt wntil the metal is rowoved manvally. Thise systems

{1) Consensus of industsy opinica chtained throush a phone
survay by Versar Inc.
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are expensive in terrms of monpoior ad lost producsien cerpared o Hue usa
of sonarmtor magnets, but ir2tal ditocwory could provide the traporzvy proe
wectden needed until replocemant . ~rols wers dolivered, Doetoctor systerns
viiich are prouently in voe are not roiged conrunvally, <0 it mst Ba assuend
that the loci predectaon from belt cicopocss 15 lecs excensive than nmonrnsng
wonld Lz, Acsuang that a owo-nenth dhlay would e espazion=d in chieriing
replaconal womets, full chme (32l opatatical wmning of tha dotacts
at a Lurdenod lebor rate of $20,020 wsuld cest (60 days x 24 hows prr Gy
X $30,000 oo man yeAr/i526 1on lowes [er man year = $22,500 oy mogrot).
Actunl laber roguircrents migat ze—cacply ba 104 of this Iiguwe. 1his lobor
recuirarnt sould have to ba add:d o the cest of a detcctor system, 2l of
these addaticnal oosts are very depadont on thre timing of tha efisctive
date of the rrvoulaticn, asd would bo eliminzted if the industyry had six
moaths notice of the intenidon of tho Agency.

9.3 Sumruv

Cost Tmmants:

S s mr———

Replaooicnt cost = 209 electrocomagnats - §2,0860,000 to 2,453,000

Dalivery and inctalliticn coets - 260
electrunognets - $206,000 4o 480,000 .
Labor ooct incresces &z to short torm lack

of reslacoment racnats -~ S0 to 54,500,000 (probably
$500,000)

. Production ard Crice I~rasis:

Costs arm wiccted to be absorbad hy the ccal mirdng industiry
as a reductica in profits.

Bnploymont E5fcets;

No loss of employrant at the mines is anticipated. Assuming
that cne-thixd of tho monufacturing 2n2 installaticon cests of the replacarunt
mits represents labor at $30,000 ver man vear, bwrzased laber cof
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(52,208,000 t5 §2,880,000/ 530,000 {1 F20 yoar < 1/3 doliar labor g
dollar ceut = 25 to 32 man yeaxs) wouwld b rooaaved in lac: 1978 end varly
1873, Dxt=d labor duve to a lesk of reploccasnt wniks mical ineresco om—
ployment Ly ($500,000/520,000 o ran year = 17 wen veacs) during oh- firae
few apath, of 1979,
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10.0 HYDRAULIC SYSTDS

PCB fluids were uscd in 4 loarge nober of Wdlraviie cyrtons, particu-
larly in dic-casting machiiies wd an steel wdw.ory arplications where highe
Lamperature stobility dnsl fire reslstarce wote Lwvorttant cousidoraticns.  In
1972, vian O3 hydraal:c Fluads vone ro looytes aaidlalle, uxrs sare torced
o cwitch to substiiute fliada,  Suwe tha svbolalutes wars coopatiols  ..oll
the BB fluadsn, e axdlares were ot deaincd oot fluled Lut were suooly
topred ofL an recuarc:d vach the rew Clund,  Te vang offF urually requares
addition of riw fluid at th2 rate of 2 to 10 tar 25 the system capacity nor
vear to roplece leskage losces. .

Availiizle data on rosidual ICR levels in die casting wechans hydraulic
systoms indicate that wony of tha tested miclun:s contzined FI33 1n concentza-
tiors of 60 ppm to 8 hign as 503 in a fov caszs. The dafforences in cone
centrution opparently reilect diifcecnces 1n dhe rate of lcokege from vorious
machiines add differing ossany mainlonance policics regarding pericdic total .-
replacenont of hydraulic fluid,

10.1 Tlequiromonts of the Prorceed Remulsciens

‘—‘__'_“'-—-—ﬂ

The provoscd ICB Lkan regulaticns would prohabit the use of £lu.ds
which contain over 50 pmin FC3s 1n opon or c.ma-closed oystons,  lemevaer, D
hydraulic sycioms on metal die casting mochines which contiin £luid with rore
than 50 prm XCBg would be allowed 0 remain in sorvice if they are drained,
flushod with clean colvent, and ref1lled with urcontrwnated hydraulic Sluid.
The £luild most be ro-processed or replaced at intcrvals of 51 months to
ravove PCHs untdil the concentration of PCBs rexvsins below 50 rom.  In or2r1rtion,
users of centuninatad systems weuld have to regort such use to EPA and petaticn
annually for ceamptions to continee usirg ard poriodically dxcontaminatang the
oquipmont,

Tha provision for centinuzd uza of thore systoas is lunited to
{ive yoars in the proposed requlation, Howavers, 3t is antaeirated that tha
requixe:i prricdic decontomination of the systors will reduce the corcontration
of I'Ce3 to kelew S0 ppm before the provision eoazas,.  ‘fdiwmlic systsnos on

-
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other types of uachines wawld not b2 olloved to Soutinue in savice if Uee
fluid contains were than SO i PCOu. e mocheiris wwld have o be revored
from cervice by the effective date of (2 rzgulation ad ot wied until che
rC3 lovel in the £lud is refvesd to a coacentruticn belcw 30 .

10,2 Qovrrlap ard Uqe of Cont iveaizd v ianlas Svste, 3

A provicus E¥N bponserod sculy reportcd tnat sales of BCS hydraulic
{fluid dwing the reraad 19706-1971 tozaled over 13.5 mallion ponids o 585
difforent Cirms. (L Exeept Zor a feu corpanies with contzmunst.d die cantirg
systans wiach 1ove leon idtalzzd throusn statenones at ublaid o sarsngs on
FClic, little infoimation is avoilable cn the cwnarsnip of contzrainared systoas
or tha lovels of P33 in the {luid.

Based on statemants made by several die casting eotronies and by
a representatave of tho Ameriean Die Castipg Institula, (2} PCBs ‘wore used as
a promivm priced eltarmative fluid in the hydraulic systens of die casting
michines uscd o form alundnum, mogresiun, ard zans castings., Therce aras
apparcntly fov barriers to entry in this industry, and the constant cntxy
of newt die castang coopendes has provided a ready market for used machines.

A roview of the onsanto custamer list ruveals thac about 203 of
the 40 largest corpanies parthasing B3 hydraulic {luid in 1970 end 1971 were
die castang conphnics, (1) Assuming that die castany corpanics purchased 80%
of the fluid =old and used it in die casting machines, a total of (13.5

Y

(1) Versar Inz., Usaoe of PCBs 'n Ocen and Scmi~closcd Svstoms, w the o
sulting Locsos 5 of ICUS t9 the Er/llc..iont, Unmuolleiod BLdst detort,
(IUA Tontriet ro. 68-01-3259, Vercar Faport Mo. 474-5C), .-—.,atanber 30,
1%76, p. 13.

{(2) Telcghone conversation, Mr. Cornel {Amuracan Die Casting Dnstatute, Inc.)

with Fobert Westin (Versar), apral 25, 1973.
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million l.b x 08 / 11l lb cer gallen = 1 mailicn gallons) of PCO fluid was ueed
in thewe wachwnes durdinyg tae to yooo perwxls Arsuang fuct! or thac cach
machire had a hydraudic systom contiainanyg 300 callons wid roqured that arcunt
cich yzax to replace leoskage, th totald ora million galleons of flund cculd have
braen w.cd by 1000 sochines wiach wezd 1000 gl lons ecch.

‘tha reavanig 20% of the largest purchawvors of 0B hydraclic flusd
wore oteel anlls,  ICT hydranloe luad was rrrortedly used as a s@aadard £luad
m oy plants an dose ecplicicions wihere leakace would pressnt a fire hazord,
Roprosontative uses vould include steol furnaccs, ladles, strap malls, vaczum
decan,.cs, wd continuouy castang azchanes. Thare is no informatdicn avajlable
on th» total number of hydroulw systems in tho stocel irdustry chat uccd K38
fluide, rcr 15 thore any information availabla as to the pressnt corcontration

of PCIu in thoze fystora.

10.3 Cempliarce Costs

Dig Costirng “azshines

Most die casting machunes were flushed ard refilled with a pomr-=C3
hydrzulic flnd after the ow ers tocome awere of the enviromental and health
hazards associated with [CS8s. The hydraulic fluid recomuznded by Mensanto
as a veplocoarent for the PCB fluid in 1971 was bassd on polychlorinated ter-
phonyls (ICTs). The monufactucing of PCT fluid was discontirwed in 1972 or
1973 and the product lines were zpplaced with other tvpes of hydraul:.c liquads,

The refilled hydraulic systems have been maintained in use by
topping off whon necessary to replace leakage losses, ard in same cascs by
xriodic replzeanont of the fluid., As a result of the continual ro.oval of
contumnated £fluid, the concontration of ICEs has been gradually roduced to
low levels, although in many cases the residual PCBs exceod the 50 pzm linut
proposed by the requlation. The evarlable information on present levels of
FCBs in the hydraulic systoms of die cisting michines 1S sumarized in Table
10.3-1.
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hlz 10.2-1

Prcornt TCB Lowvels' sn Die Cictimg Michine midrsul:c Sugtomg

Ceayzany FCB Level (z ).
Gt Fexgo Co, (1) 80

(2)

Caterpallar Trazlor baloy ¢atection limit (syste s

are deavnidd twice a year)

Oucboard tarur 1(3)

90~-6000 (currently aversga 507)
Outboard Marine Corporation cwns arpro:irataly 130 dio cuastirg
miciLnes that ot one tim wied PCE hydraulic fluid, These macnines each
. 3
cont.aln an average of 500 g.llons of luwd, ( )m:l sre all contomupated with

ICBs 1n concentrations above S0 pmm,

Several camonies provided estamated costs for replacang hydraulic
fluid, althswgn not all of tha figurcs were for the perutted dizining and
flushing proccdure.  Outboard Harxine estamated a cost of $840,000 to drain
their machiross, flush thoem twice t.ith minzral oil, ard refill them with rees
hydraulic fluwd, If hydrouwl:ic flund were used as the flushirg solution to
avord flamability probloes the2 cost would be $1.2 mallion. (4)

General Motors stated that the cost of naterials lor replacing
the {luid in their hydraulic systems would be as follows: (5)

{1} Telethone conversaticn, Tom Grover {(Cast Forge Co.) with Bruce Woodeock
{(Vernar), Scptenber 22, 1977,

{2} Teleghone conversation, Toem Barlett {Caterplllar Tractor) with Bruce
Woodcock (Vursar), Scptovker 22, 1977,

(3} Tharnag, Hugh {Outboard ltrine Corp.), Presencation at the A Informal
Hearings on the PCB 2on Regqulat:cns, Washongto.a, B.C., July 15, 1977
(Pe 91 of transcript).

{1} Telephope conversation, Hugh Thamas {Quthoard Marine Corp.) with Bruce
woskock (Versar), Schuovher 23, 19/7.

{5} Ward, William (Ganeral Motors Corporztion), Proescntation at the EPA
llcarings on the &3 fon Regulotlons, Cucago, Illinpoas, July 12, 1977,
{p. 201 of transcript).

s S
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Ilcn . thanroal Cost

(979l OL e o vise Eitiog)
Solvent $ 2.26
Mew Hydr~ulie [luad 7.57
Dirpocil 0.57
Total $ 3.40

Chevrolet ¢ntamatsd thik it vould eozi $500,000 to replaze tho hydvoad:ic Sluad
{1

wn the 25 <ystrms (29,000 gal total capocity) :n their oy City (Mtch.) plens.

Representatves of tvo oompanics stated that 1f they were forced
to uca hersana or some sumlar solv-nt thoy vordd be soiverly affectrd as the
ceals in Lheir machines would have to bae replozed. Also, there was corzern
arong theee uro have alyeady fluzhod thelr mochanss that furcher flushing
would not significantly lower the PC3 level 1n thelr nacnines.

Al) of the available industry cost estumites are sumgari=cd in
Table 10.3-2.
Table 10.3-2

Industry Estuwctos of the Cect of Draining, [Mushing, ard
Refilline Die Cacting Mochire lwdriulis Systomg

No. of ¥o. of Total Cost -
camny Machines Callors 5 $/Callen S/Macnire
Chevrolet 25 29, 000 500,000 17.24 20,000
General Motors 9.40*

Cuthoard Marine 130 45, 000 840, C00 12.92 6,500

*Material cost only.

(1} Michigan Departmant of NMaturzl Poscurces, File Yono, undated.

(B
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The wvivstry cost ¢-ia 1tes are ronghly cov-lble to tha cost
estumate mide by Veviar aid peocopted an Tadle 1020233, Swnee the Vercar
estumates do not biolude inventory costs ov tne oost of dotentrnunatsng the
waste liguad truck, 2 figure of 3514 o2x ¢allon rught be a rore realictsc

P

cstimte ol the averoge price of ¢.continuneing apdrnal e Fystens,

The eff suiva.ss of (thr doconlunation proceidce will deoand on
how thoicuglily the «~tan con b drairad of hoeth the cont runaved Jicnad ad
the flnshong licuid anl also on the amownt of I'CBs wiven ars chesorbh g 1:t0
gashkots ond otbhor pooeus raterzal, dSmomng that tha dueining ard (1o narg
procadure wnll rawove 807 of the tceal R3S, a syqtc;n originally contominatod
with ICYs at 1000 ppn wall still b contamicated with 200 rom six¢ aonths
after the first [luchiy, but the lovel of IC8s after the scoord Jluriung will
never cxesmd 40 ppm. Since there wnll prelubly ke cons:derable lesksge ard
loppug off botween the flechurgs, the concentratilon of P(Is is likely to be

cven lover ~hon these caleculatzons irdizata.

Assuming that cach of the 1000 rresencly contamimted cystans must
e Dlush~d ond refilled twice, and that chmizal analysis fcr ICCe 13 rocuizod
s1x months <fter each flushing, tho total cocts invelvod will be:

First flushing 500 gal. @ $14/gal 5 7,000 .
Chenical analysis 300 )
Secerdl flushing . 7,000

Chamical analysis 300

Total per machina $14, 600

Total for 1000 machincs $14,600,000

A major factor in tha cost of decentiminating hydraulac systcnis is
the cost of the urcontaminated fluid uwrod o refill the cystans. It 15 under-
stood that both Cuthoud Marine aid Gererzl Motors have co.iucted (osts of
matheds t2 rowve PCSs from hydeaulic fluads, Ik 1s not Jaxwn wheoiwr these
mctheds ipolve discillation or odeowpiion, 7Tho foasibility of sech pro-
consang miy have a mibstanticl coio T ©n the couks of deoontuminating hdiraulic
systrms wxl on those cowpanies which reclamm bydraulic flwdd.
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Toihln 1")" -3

Estimrtad Cort 07 Tromat it 4 m sl o GutETTS
e Cowt v alion
500 ¢ad loa 4700 gallen
N —eyplia
Mo Tigeimnalic Dluaa (P 7,40 7.60
{phosiyh wa estor)
Flushang l’luld(l) - L cal/g2l 1.15 1,15
{l&w vicooalty dar wrel
oil widviut ocdlieves)
5
Trano ertatisn (e .41 .41
{400 1.ile=, neludes
flushargy £luid)
Incrneration = $.1%/Lh 2.85 2,85
{Deludes flushing £fluad) .
Labor .
{2 man days par mochine .48 .09
at §15 per Rudonsd man hour) . . -
Total 12,69 12.10

(1} Telegstne convorcatien, John Colucei (E.F. FHoughion) with Bruce wWoodsack
(Verswe). April 27, 1978,

(2} veovsar Ine., sherctoororic Inoocts of thae Prowaced Parkang ord Dag pferatvh
Rowlavacrs £601CS, SETIRG - lC, Va.: VAGLOMAL 1 —owilcal J.;L.OL"-JLA.»AI
Earvice (LTLo 23 267 833/2%y, Apral, 1977, p. 3-20.
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Othor Hydrmd <~ Sugt~m:

Approximat2ly 705 of oz [ivts purtncs g ICH hydeaulic £luad in
3970 ard 1971 ware stecel covpanies onl other fums 1ot engaged wn dae cactang.
It ig therefore lively thit 0% of U2 ujege of X2 hydraulic £luad was 1o
SysLteas olhy tian 1n die casting m.cilnts.  Althcu-h therc o little wafcina~
tion wvaileble on the w e of thag metorial, arpireshly not 211 of he svss-y
arn strll cont.awnatod with siomfacant corcentrations of PUUs.  Zudd Co.
stat~d that thiosr gpizatics shuld roc k2 sagaafzcontly aflaot 3 by tho pro-
porr] ban roqulacions srce ine hylreulie svstons ca each of L.l".::.: valdere
have keon arained ard rafalled on tha order of 120 tuoes over the lost five

{1)

YCUL G

Thz precodure of drawnang, {Jushing, a<d refillirg any of thece
othvr hplraulic rystems to rccice the lovel of PC3S sheuld cost approamately
the same per gallon of fluid as a simulac procedure performsdd on a die casting
machin2 hydraulic system. &S a rough cstumate bacsd om the prosvmrtion of DCS '
fwdr :alaic fhwud used in such systeus, the cost of ducontiminating these other
hydrandic systemes should cost 25% as much as the cest of decontiininating the
dic casiing masiunes, or a tetal of $3,630,3UG.

The propescd rojelataons would reguire that the level of ICEs in
cheso other hydxaulic systuns be redutod to less than 50 ppm by the eficcrive
date of the reojgulat:ens or the systors romeved {rom service unbtal the remured
docontamnation is completed. ‘I'IuT.s reguiremznt may result in significant )
additional coszis dus to disrupted production in steol mills, as the hydraulic

1

——
facilities. lacover, there is not sufiicient 1informution avaslable to cest-oli<h

systrag are contral to the overation of the large cauirment ueid 1n thege

whathzr the regquared dacontonination can be acomplichiad by the effective aate
¢f the requlation, nor to estimate what the costs duz o produccicn wntoernm-
tions would be.

I electone conversation, C.W. Habitz (Budd Co.) with Bruce Woorloock
(Vexzar), Soprowbor 22, 1977,
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Revorcira Paqyd ang ntg

Thr projoced o alalsas "ovla Loeqair: ot curers of d:a casiy
machuires having hydraulic systoms contienetzd with over 50 pan ICSs repor:
the identaty of onch contatiiat™d machann ¢nd the concontration of ™Cla in
the flusd. This will recuase the ideicceation of all machincs £t ever usod
M2 flusd ard Uhomo ot nay have wsed 2 -oontamintted reclanrd walraulic
flusd and the clummcal analynas of the protent [luld 1n those mociunos £or e
presence of FUUZ. Thas sionling andrantlysls prognos Moy COVEen as oy o
2300 machinzs toxd munt Ba oonnleotad within 90 days of the offcctive date of
the requlaczen. :

Chdeal analysis for the quont:ificztuon of PCEg in hydroulic
fluid would te concwdorably more calex ad expersive than that remuzred to
desermane the concantration of X85 1n 10-C traovsformar o1l,  This is be—
cause Uk presamtly uted hydwawl:c £luids miy 22 bisad on chemicals such 2s
phosphai2 ostors vihach require that the I(Bs be oxtrocted from the campla . -
prior to anmalyzis, The poscible preserce of MOT3 in the £lurd cculd interfore
with the analysis for FCSs, and discriminacion p2twczn these simolar characals
would require the uce of @ gas chrocmatograch/Mmzss sooctraneter rathsr than
the sampler gas chxeTatogrezh woually wend 0r OB determinations.  Versar
esturmites that the comlete analys:is of contaminated hydraulic fluid for rodg

may cost as much as $300 par cample on tiv average,

Ravicw of the records+to deteymine hich machines moy be com— .
tamirated with FC2s and the preparztion of the report to EPA would e expocotad
to rcguire an averzge of thres days for each of the 535 fims whach furchosad
Y hydreulic fluad in 1970 and 1971, This would result in 2 net cploymont
demard of (585 cenpanies x 3 days per canpeny / 240 isan days per fan your =
7.3 man years). At a burdensd rate of $30,000 per man year, this would
result in total reporting costs of (7.3 x $30,000 = $220,000).

Tatal costs attritutable to tiv reporting roguizrcaent would bo
(5300 pexr sample x 2500 machines = $750,000) » $220,000 clerical - $970,0C0.

Sptll Prevention avd Control Plams

Each comony which uscs or carviens a die castlxg machine (hat as
contunnated with PCDs wall b2 roquared o develop and urplesent a rformal

-7
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spill provenrion amd control plan,  Bofause of i conpleviiy Of the mechirus
arrd the asowmnsd requarenont [or pesiedae £luthirg ard decoatimanatien, the
plan will bke rather corplex and uy roguure tle zarvices of a registercd pro-
fessionil cagincer forF cne wek at 5280 pir Cuy.  Proparciion of theze nlans
by @]l 50% aflestcd canpiues cowld cost a totrl of (883 lang xS days %
$250 per &y = $730,000). This cosk could bo reduced by piinaws one nalf

1f a pro foura plan wae devalopsd wider the sponsorsaip of a tride associatien

or major ininufecharer ard modz cveirlotle o 2l affested firmg,

Total cxrezted conk of thiz ohit of th? regqulations wouwld rarciore
Lo expected to be $365,000 to $730,000.

(34
10.4 Sy

Identiriortinn of Coatovinated L2 Casting Mzenires

Analysis and Saoling $ 750,000
Clerical - Report to CPA 220,000 )
Spill Prevencion and Control Plang $365,000 to $720,000
Decputamunatien ol Die Casting Machines 14,800,000
Decontomiration of Otbor iytlraulic 3,€50,000

Systoms
Cost of Production Inter—upticns s.han ? {potentizlly .

other Hydravlic Systons Ramoved fxcm large)

Service '

Total $19,720,000

Bwolovnews Fffects

Lior cyuals (.48/12.50 = 3,8%) of por gallon cost. 1otal lebeor
cost = {.038 » 18,250,000 = $693,000). At $30,C000 zor man yoor, this is egual
to 23.1 man years of labor, or 12 jebs for 2 years. Spall prevention plans
would requare 5 man years of cffort. Reporting roquircronss swould recuara an
addational 7 man years.
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Prtar Effonts

r—————rat, P e A e e

The immact of thcoe rogulations may offoct alrost all die castds: )
and cteel companies, Iicreasod conts would thorefore e evooztod to ke pascald
along to the consumcrs in hignor produst prices, althocuch ro inlvndeally

sy e
Sigmuuilc nt price (nrUases are xpoctaed,
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11.0  ILaT TIANSFLR SiSTINS - o
'l‘\‘ Ao f
PCos have bocn etensively usod as Moat trnnefer l.cuads becuuse of
thiir cwollent thonpal staebilily and vlherant firo cafeony, Altrousn t.r.u/
heat tronsler oyotess are wually coats tigre, ledbag~ zan occue dun o

mech mieal dunige of thae systom or becavra fattargs have lcosered as a rosult

]

of houndl cyelu.z. The turho rrid-ut tn Jopmn s L9670 Caduud the PC2
poisvung of 1001 poople due to cha lendkage o DC s frem a heat treranfo

synicn ineo race oul 2t wos Foxng heated Ly the sysion, L

A provicus FoA sooncovcd gty estfiantedl thot total uzoce of X7 an
heat tronstew systons wan (s Unatel Stutls b=s Do:n ovor 21 mulliens powsde. (2
Yoo of Uus wantesial vas nonufoctarad by Monrantd and distrituog wdar the
trade pone Thermimnl.  Monzonto stopped producing PCD o based heat transfos
liquid 1 1971 and advaised its csiomars o draan and flush their sysscms
bafore replacing the {ludd with a non-2C3 based ligquid. An additacnal one
million powds of N3 heat transfer liguid vms manufectured during the g-»_r:.od
19711973 by Conqva Industries of Houston, Towas. (3)

carpany st1ll usiyy FCB bagad heat tronsfor liquid as late as 1976, ()

There vas a: least one

11.1 PReaadrern. w3 oL vhty Uocoerl l Pamglatong

As of the effoctive date of the roguldation, heat trinsfer systoua
Y

containing a liquid contaninated wvith more than 50 pom P28 could not ba used untel

the conueontration of PCO8 is reduted to less than 50 ppm. .

IV raccine, Mazamord, es, al., "Yucho, a peiscning caused bv rice o1l con-
tominabked witiy poly’*hlc.rn**t ol biphenyls", RIEMD Pealth Paorts, Vol. 86,
Mo. 12 {Dezcthaxy, 1971), ci. 1083-1091.

(2) Ver ar Inc., U.2uC OF ©TFs an Oz ard €-mi-closcd Svsroms v the
Roenliarg JAnzot QL L to VR Lnce e, Ungvolisesd Drate Yeeore
{L?A Contriict No. 03-01—32_:3 Versar Foport 1. 474-5C), Septerdier 30,
1976, p. 13,

{3} Ibid.

{4} Ibid, p. 26.
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11.2 O.m._,Lshm “M "2 of ¢ Conts nns Arod ook Ty e for By biemg
o S

—a s s oa e == -

Therze is mo data avaslalle cn the g~tal neew of hose tronsfes
systing which have usad T3 besad fluards an the past. Prowvor, 2 rowvsow of
Moot e cuobmmor oot for 1970 and 1991 crdicatel Gt 002 o llicn poiavis
of .Y patod 1ot frmslr llewd vas old by Mowcanta daeing Hho &y L to

a tutl of 233 dotaorongs Lo, (1)

The prosaat co.ocontracion of [g 1n e bBzat tranefor s an
any of tho gych.ng wawch provicesly v .l BCBs dopards on bow thovoughly oach
syate vas TLebcd vion e 10 fluidd was reploocd ord chz waount of lodace
and toroing off thit has ccourred since thoin,  Bata on presont B levels is
avarlable for only ona systen: a 14,000 gollon copacity 0C3 hoat transfor
systom was drzined and Duel A an 1972 ard pefilled with a pon-oi3 Dluie;
tha cystom hos boen an coaslant use since 1972 ord procontly containg Elaxd
that 1z contandrataed with ¢ paxeent 85, {2)

lacikang any additoenal infor Atm'\, it must b2 aosan ol that nest
of thz 533 conponius which purchased POB heat transfer fluid are still cpevateng
the systemns aned that most of theso cyrtens are contzodnstod with UCSs5 in
excess of 50 ppoi. It must further be asourmad that the use of trrse svstos
ig erntral o the manafachuring procasces in which thoy are used, whetheor
for drying, heatang, or teaperature control in cxothormic procosses

1.3 Cermlaenze Cocks - i .

It 15 ot possible to estimate the total costs of decontamunating
the existing heat transfer systems to camply with the remuremonts of the pro-
poced rogulaticon becavse neither the total maaxr of systems ror their
cagacity 15 kiwn.  In pranciple, the costs of drawning, flushing, ard ro-
fiilirg the systans should ke about the sane por gallen {or heat transfer
syatoms as for hydraulic systans (see Ssceticn 10.3).

(1) Vowoar Ine., Ugoue of PCos i Coon ood Seon—sleedd Svitors ord thn
Roealkting [£z50s of f\"af' to Ho P Arie ont, Ul aciirosd o I*Th;;on,
TN ENCECE W, bo=ul~suod, VWE3AT o OEC M. 444-1C), Coptmhar 30,
1976, p. 9.

{2y Conindonrtiol iaformition obtadred Zrem the urar of the systria by Voroar
durang a trelepbdne survey of mjor USers of U3 ol tIansl[or eyiTima.
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The disrunlaon of ardesemaal e loorion coutl b byt v rmong
that et mirated b ot Llarzlo @t Leocoved fzon rovwvicoe umy Lalady
upon the cfloctive éate of the rvoLlatien My remndt in Sor lorger ©o.ts than
will (he rourrament &0 asconmt nurs 2 402 ey -toag. Hers Szain, tke ovailollae

luformtze .y Will 10t FopnOrt QYo & GQUOES AU e mogniilar of the eccramic

wpacts of the dicsni-on on cor 7, provuciicn, ard omloygring.

11.4 Sumeamy

-

[

Ovar 500 loat transicr oystems Wy be conteaunzt~d with 170z 1n
concentraiiens ece g 50 gpm, bat aveadenle data is bt cafficiont o

SuLpeort an codysas of U costs of decln i g tixe syshers or Uie ecopomic

impacts reculting frem disrupticn of melitcd wdustrial preductien.
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12.0 OOPRCCICHS

Turkbarol 153, o ICT-con - Zluid, was (owed o5 o2 wwrbrns Jubricoat ad
workding flwid in matural gas prellone ofverensors By soveral oor sanles during
the late 106Cs end worly 197Cs.  loncontn cons 4 pooducing s peoduss in
1972, ard tha coop.nrds that worn usarg tb Satched to alicanaie flvids at
that tar..

12.1 Ruquivcweonre of tha Toooo -7 Revmsiat-ong

The proproed veglatuion weuld promibat thae use of any oyotoms whach
contodn lacuids contrmdnaied willh TCES an corcantiavions ecc -lang S0 g after
the efic:tiva date of the rejgulaticn.

12.2 Cooplinncs Costs

Two purchacers of Tvrbinol 153, Colutbia CGulf Traneouiezicn ard
Toras Eastcrn Trangucsion, were contasted by phon2. Naithor comnany had
informition availsble on the residual levels of ICBs in the twkir: fluad,
but Loth indicated thit the systons were relatazvely taight, and thiose “as
zeldem the vequircmert to top off the systeas. Besad on duta avauleole for

hydiraulic srotens a2nd heat trensfor systems, ik mmot ko osmoead thet (he
compressor £luvids arn prodably contamirzted with PC3s in excess of 50 gom.

Thare arc perhaps ten ¢as pipelina corpreocsor twwbinss in use that
have their cil contomuncatod with PC8s,  The proposed regulezions would requairs
that thooe uvarbines he somoved frimn use until the concentration of PC3s is -
roduced to bolow 50 prm. It is mot kndoem wiat costs would be imvolved ror the
disruption to tha delivery of naturz) gas that would result from remvimg
thoos tarbinss from uca.  Ascandng that tha coaploxity oL (e turba.cs 1s
gimilar to that of the hydraulic cystems digcussad in Clupter 1C, a cont of
erhrgs $20,000 and $40,000 per machine may e uawolved in the deconvamunacicn
of the 0il systoms. Total costs micnt be several hunired theoutand dollars
plus tha cost of disruption of th gas delivory systen.

The cost of shippang ga5 by pipelire is established by long toom
contracta. Alditionnl costs reulting from the provisiens of the dralt

rogulaticns weould have o Lo abworbad by the papal ine woponies.

-7 G=
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12,3 Swmry

Deontamination Cousts

-79=

~ $200.000.
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13.0 RDCLATRMID OIL

Acproxivataly 1.3 baliien gadlons por vear of uced oll 1o collectod for
use as rooed oil, fuzl oil, ro—wefircd hydieculac oil, ad romrofi od lubric cog
owl. Mich of ¢ > waste 01l previcusly uzed in applacaticns ol or tnan aute-
motive lupmicatcon nds been contumanatsl wwatlh lov lavels of D005, and disc.oo—ve
utes of thos cont minzted oxd con intredoce LCTR dirsotly wmito tna enviior ot.

A total of 2,376 millicn gullerns of nuw oil wer> eo0ld duypir 3 1975, the
major comaarceinl us. S beang cutcotive lubrieaticon (£0.8 prarcoent); indusirial
amd aviaticn lubricutaon (30.5 parcent); eond othar wiustrial wizs primarily
in rmternals crodessing (17.4 pesient), he eicunt availakle for coliegtacn
and recycle wes cetamatrd o be 1,154 ml lion gillens, or 48.6 parcent of
total sales, Dita on U.S. usug2 of rew (virgin) refined oil and. availabalailty
of uzcd o1l for recyeling are prosented for the year 1975. in Toble 13.0-1. (1)

Data g,u.:z..mf.e.l by Fezou .,f—t.f_m..( ) fcr a_l2-ronth poriod during 1970-71
indacats thal, out of a totzl U.S. prooduciaion of 2,400 mallion gallens per
year, cprionin 1t0.ly 901 million gullons, or abouvt 36.3 percent, ware actuzlly
collccted for reoyeling or use as fusl. An additionsl 601 million gallzns
ware csturaced to be usad on rosds {application for dust control and possilly
in arpnalt) or as fual oil: this uscd oll could corceivably havae beoan col-
lect~d lfor vesycle oo that the maximem amsunt of 0il available for collectacn,
baszd on the Racon Systoms estimates for .1970-—71, may be as much as 60 per-
cent of that produced,

A flowr chart shewing the dastrikgtoon and utilizaticn of wuste oil in L
Unated]l Stutes, based on the 1870-71 data of Reccn Systoms, 1s precantod on
Figure 13.0-1. Summary data for disposition and usage from Figure 13.0-1 are
as {ollows:

(1) Adperd fzem Table 1, page 21 of Arc-sarcnt ol Ir-dusirral Ma-froous . odcte
Manaconeont ractices, 4 dosunant Loc. ol [OF Lra’s ULzl o oL ~olia
Wacte o we ated with teotoony of Mo Loniler inelman, Deocwdear 12, 1977,

{2) Wearr,tern, Normuy Jo, {Rxon Sysiows, Inc,), Vot Onl Seov-li--oaned Dig-
poeel, SA-G/0/2-74-082, Drareston, M.oJ.:  Auguot, 1974

MONS 201399
B -

rrm—— A e e VN, N Sew e Lmm— = R —— =



New 031 Ul v o Tlaake O Jemijlay e 2 Lo

Tabla 13,0-1

Toveling -n 1073

. Auteraass Tltys Q41

Lacustilal & Aviawcn
Lo OLls

Othar Lizaaesial Clla

-

Ltz Olly PuoTuanad
by U.3. GreTirnt

Qurleezt
SoamvLer 3L omy

CotTr =iod o,
flocts

MW con 2naloos

AJES flr .t . ! Tvhar
Iubg o1l u -

Aotill <1l {ar o
sertizl ey 3

Garaed, dutd _Lgooly
rydata k]

Musocet € s
Facsory 2213, (s &
fazm eculr sl

Seliotals

Bydryuls § cariu-
laciny synt.n ouls
Mitel AXlg LS
syrtticn e 2 ¢
Gag niaurad 200
Rulroid ewnne Sils
Suptstals
Eleotmm ol cala
Proares oS
fofrijeracisn ouls
Suswoeals

awad {erans

rracuien tvallingg o 7 ovelug sftes
Lo s A v anrl £ envroment,

— - -

0,5, fales

L9379

fr-d ¢ 3976

232

225
103

151
95

90
250

HL

HT

4
145
147
L]
33

tet

(1) wearsts=in, ‘ocan J., (feeen Syetera, Lae, ), dagme Thl

O1za:al, EA-670/2=74=052, Frimowa, N.J.1  augeas, -3,
" i

.10

Twmoril= axd

-81-

racr ot S-S0 s I
Witlaatoe AV L ue
frela e

+53 150
59 122
20 93
.50 75
+63 £0
.83 s7
+22 55
+9¢ i9

ey

—— — -

MONS 201400



e ———
Poviaiiie of
vie 1o 04l

Figure 13.0-1.. Distributicn ard Uhilizatacn of Waste O1l in
the Uniked States Curirg 1270-71

Selan
(2134 x L0% crl/yn.)

ki
fHed & Ju
qarfie.}

.-Za-

Sunarcm

¥

Tiakatlitn Heatoms
Eutlie

(246 & 107 atarad

Mewroverd Eremm bdpe
rant Aftlee Ung

(1115 x 1%}

[ Magliwiel to 1he
B lriem -k, Wee tes,
[y} !...\llz
{1163 u 10* yallyr)

PR
'
|l e Fal I Dt g
Hire 2 1toniAn
I —
wote 01 (L)
Oollev el for TR e v
ACYCiae a2t e 1623 0 30ty
= 50D Fira [ 3 BEES)
¥ Ny —— ]
(N 5 We'gal/, foIa
Feeef™u 5
Y g Len 17 oa
Plusipataa 10 th (8 1t ettt
vl bt el RV I PR Y

{910 x lu"q\lfyrl

Nl (o
Tramly

~L.

1241, = 10%ga1/pe i

Adrnted from Table 26, p. 178 of wulnateln, remn 3, {(forn Syatese, Ine.),

Houty OLL Moeyells

and Y

Al, E'A-€70/2-74-831, Princeton, N.J ¢ Avuat, 13M,
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Fate of 0wl After Pere otoge of New

Prymoy Uso Dil Produszticn
Used as fuel " 41.3
Dasuo ted &0 enviic o ant 42,3

ared v roLe dasgposal
Appl:.d to roeds 12.9
Ro=refas d Jube ol vioducts 3.3
100.0

Tie qenceal dapuribabion pottraysd in Tigure 13.0~1 15 Lalioved o ha
valid at presest, alough a2 magnaitudos of wha specilic flows have [luwe~
tmated o= prices of virgin lubs ol and fuol o1l have virsed,  Ihe vidoa of
fuel oil bis increos.d since 19706-71, ard vizgsn lubn oll was starce during
tha poriod of the Arab koycott vl durang A pertacn of the porawcd of rrice
controls, On2 reowult of these fiztors has hozn increarsl use of waste oil
as {uol, either intermally by wndustriel concamms which gorerate waoto oil

or VA [PLOI2SEOrs.

The primary scurces of waste oil availeble to collectors are cervice
stations wnd etler cemmotave-relatad facalillies. Susirial enld aveiation
facilitics are alse cignificant sources. A sicnificantly larger frection
of available oil is collected in urkan arcas than in suburben or nwal areas,
Based on stuiies in the Pittshurgh area, spills and other wastes frem product
pipelines are a Jocally significont scurce of wasta o1l for collecticn.

‘The use patlomn of processed or rerefincd waste oil is extremzly dif-
fuse. Users incliudlz states and municipalities (rcad cpplicaticn), irdus-
trial and commarcial facilities (fuel, re-refinad lube oils, rond od),
utalitivs (fuel), and the consuming punlic (re-refined mowr oil).

A amall portion of the oollection amd processing of usad hyldrauvlis
oils doog rot follow the general pattern of rrattercd cources, mony ro—
claimors, and mamerous users indacited for (he waste lula o1ls.  Reelomation
of uw,od hydraulic oil, perfermad 1n most part by Jour caapandes, resul's in
a product wiuch is muwketad as hydraulic oil.

-8
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13.1 Roguirements of the P--evd Rovred vons

the digpeeel of oil contoinated witn IS L encess of 500 rom as
rrguiated Ly the 'PC3 Meshong and Durosal Replionst. The propesad 'pCB
Buan P padations’ would clange ‘he Cofimiticn of 'ICO intrtine’ ussd e
rardeny ¢ d Puenonal Phjalations 1o Loclede all Lobures eomtaunng nos? than
50 ppn TC . his will affest tho allcwable vres and di—pocad of o1l con-
tominatal waith Jowsr conrmtzaticns of POUG.

Usder the poovasions of o propossd han reyulaticns, oil con-
trminatcd vth FCZL inec.ess of O0 Toa voudd flve to k2 I oatafied, c-aregaved
for pwpe . of distend, and burnod in an agppooved cacmiczl wastz lnoilosateyr,
01l contarimiryg mraquwilleo amounts of PCEs legs thon 50 pom could ke rroesssed
for any use incluiing as fvel or reclamsd lubiiczting or hydraulic oil, but
could ot bt uscd as rovid o1l or as a constitusne of any wealant, coating,

or dust control agont.

13.2 Sourcas and Fronts of Contorurated Waste Ol - R

Mudveaulse Fludds O1l 1s used as a low viescsity {luid 1n hydraulic
systoms, ard PCO kased Pydraulic {luids were widely uvsed prior to 1972, The
most expansive and pollocing) uce was wmn die Casting machu.ely. PC2 basod

hydraulic Fluids ware «lsd used 1n constnucton macharary, farmm machinz=ry

(1)

{a rource of fead contamusatlen) ard 1n de2p mindng equizment whare tha

usa of IMCBs 1asulted in creater fire safety.

Although hydraulic sy.:st:':ra are narunally air-ticht, leaks may
occur at dyrnonde scals ard major spills may occur due to hosa rupture.  Normal
leakage 1s collectad in orip pans. lre ruepture of a hose can sprav hyaraulic
fluid over a large area due to high coerazing pressures., It hzg besn esla-
rated that 803 of phosohate ester hydraulic £fluid losses occur due to loakegos
in the hydraulie system, ‘!
1S more efficient o continually 273d hydrzulic fluidzs to the system rathor
thin shmt the system down, repeis oy leaks, air! refnll the systom.  Loakage
from these systems is often collectid and reclawed.

In cortian rcustTics, oparators stata that 1t

(1) 70 8, T sarensne of Agraculirire W e Gn)") on M3, \r-nm‘ tar~'s fooe
pona il 4_11' v Jolokt - ecd B wesln (“L_ WAL 1o, Lo,
OLL Vv DL =l TRl TUTDTS A adel rculsurs, 1972,

(2} Togw, Tt (L. e om oo tESy b comeRn), oy ttarttet e end U0 § 1ok

Aryl crd MUnL et B oLern ot HA U = umwte, D23, LiTu, ST
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Mon=. nto ranuiscturod aliote all Lar PCE-poased hydzaulse fluids.
Whin lLngante dascontrnued ponilacturiny MU-hasxd hvdeoulie {luads o 1971,
thry did ot rocwirrad drainiey or fluciany of hydraulic cystoms but that
replaconznt fluxds Zheuld ke oFimd to tha ronniaing IS Lleids in Whie systim.
As o romtle, byderelne oystow hirch weed PCRE In 1072 ard eraice yoors new
COLL. 10 Coplaiesone £lurds oontoainated with L0066 to 507 PCYs o5 Si-oussed
mn CLopiair 10, W2 tbal awean of conllarnson 1s o functacn of Lo svaton
leul ge and dzluten durany cho past £ive years,

A oportion of tna ovoalable v D wdesczanl hydraulac cil 1s rofiicd
and wold for rcuse as hydrawvlic oil. T spocialired raclad.cang woovica 1S
furnichad by the followinsg fowr ccmemandies v.aich raclads a total of about
159,090 gallens of hydreulic flund per vear,

E. F. Foughton ard Co., PhrlsTolthia, Pennsylvaria

Radco Corporatacn, Larox, Illirois

Firdett, Inc., St. Charles, Missouri

vl lover Corp., Last Liverposl, Chio

Automobile ard Ird.rerigl Lubriesting 0il Tha amount of used o1l

colle~tecd for rewce in 1970-71 was abcut 500 mullicn ¢allons por yoar, witn
an additional 600 millicn gulloas used interrally for fral or dust conerol |
on roods, (1} Thus, about 60 porcrnt of the ampunt of new oil sold ' as reuscd.
Major uccs of this owl were as fuel (1028 imdllion gallons), rcad oil (319
mallion gallons), and feedstcell for re-refined lubricating oil (138 mallion
gallons). )

' he citent of Il contomination of thas oll vas studicd on a
limitrd hasis by thae ZPA Nationndl Enforcoront Investigaticn Center (GEIC) in
Danver. (2) Samplea of oil wers taken from sslected tan®t truck lors of used
oil thai had heen collected in Virginda, Murylard, ard Morth Cuolapna. Thas
oil hid beon deliverod to Continontal Morest Industsies in Hopewell, 'Jirginia,

)] '."..-xgnstnm, ¥.J. (Focon Systorg, Inc.), Waste Ol Rvaveli g aryd Disponil,
FPA=670/2-14--052, Princetsn, MJ.: duguut, 14/71,
(2} Siwpnder, Dobert 5. (Centantntal Foreot Inuustries), testnony presentod
at tho U3 A anfonal hoovings on e RO bapn rejwlations, Weshingoon,

B.C., July 15, 1977.
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for vz as supplemenial fuel in a st2am borler of a popor mall. Tho o1l had
been ccllvetad prarazily from autt mbile coovice ztaticn., although it is
rocsrLle tisat sene fidustraal oul, neluling hydraniie oil, had boon iecluded
in e of the lJots. PCOs were Jourd 1 W2 samples of oal at coacostsations
range fomm 3.2 rem Lo 1904 gy Althoush ehrse 01l 2 oles sore colloctod
from a rostrictud oro3, the extuent of FCO3 conLamineticn 1S probably ropre-
cantaiv e of wasta orl collestod tnroughcut tre Unit: i Stotes.

Tha FCY contadnaticn of tha waste ol eould come frva contaminzted
indusirial hydraulaic oil or wan.lormmer oil or irem B addatives vl g in
lubricating oils pricr to 1973, In applications such aw railread cixr sournal
(L) FCBs may also
have Lo addcd to dutemeobile trongmission Iluads o control the swelling of

box oils, DCBs muy hove beon usnd as lubsricant additives.

oil re2ls.

It would not be expoooed that FOBs would he destroyed during re—
refinirg of woct? oils. PCEs voro roported tor be precant in comcentratacns ™

of several parts per mllron in reclaucsd oil used to lulwricate whctstones. (2)

13.3 Complisrer Costs

Collection of any wueste oil likely to be contaminatcd with FC3s
for a ccntrolled use would ot be attractive {inarcially unless the oil tare
kown to ccntain PCRs at lavels below the control amouvat. Analytical costs
{for dotoarmuning low lovels of 1CBs will be considerably higher than the
costs quatod for transformer oil bocause naturally ccouwrring sulfur amd
chlorin™ comunds 1 petitleus o1ls cause wmterferonces 1n the use of electron
capture gas chrcmatcgraphy at concentratiops of 5 pgn FCSs or below. (3) Thasa

(1) rznsmato Chemicndl Company, Aroclors Sor -——, Sg. Lowds, Mo, undated,

(2}  wWoams, Ceormge, (United Stiases Dupancuins orf Inteirior, Denver, Colorado)l,
"Tolychlorinated Bizhenyls”, Fulw 915 3-3~10h, Jure 13, 1977,

(3} pPofstader, RLA. (2zwn Fozerrch ard fnjincaring €o.)5 Lask, DLJ., Bache,
C.A. (Cormell Umiversity), "Intaricr. rca in the Lloctren-Contrs lechnique
for Doetornmnaticn of Molyshdorinated Pithenyls Ly Selfwwr-Conloinang Co-
anvls 1 Petroleun Produecs™, wtle-eon ol tawvizesmriiol Contoming-ton ord
T valiey, Yol 1L, Mo, 2, 1974,
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interferonces result wn falso poait e w hwertions of wre poeserca of L(ms,
e PC3 corponants cen cnly ke retolvad d moech conphet clesn-up orocelures
or the usa of gas chramtograpiy/1e3s SpoTtreaisy, toechniques dhat would

st up o sovaral iwnclred dellacy por £ompla.
Road 01liny

The most r-oent dita wndicatas thaot read or'ing copruneg 219
mullion gallcas of wasta 01l pec year (Frjure 23.0-1). At an applicaticn rote
of 1/2 gallon por souare vard, thus is sufficaont to oil 45,000 wales of
roccdhay ¢4 fcot wide., Ml prepecsd Lan regulacions vorld fo . bad whe uca or
o1l containnyg detectable ancuats of B85 for dust control. Fluads {iem trans-
formamrs ore likely to have detectible amounts ad othar imdustrial cowessos are
ot lcust socorz/hat suspect. CQuerontly there Dduseiial oils are colloeted along
with uvesad motor oil. Although wirgin metor oxl has o PCT3, usad sotor ol
may have PCBs frum previcus rocycling vhich insluded irAustrial ol sources
among the fecdstoeks or from cold tronsmecoion 01ls which centaaned 7025 as an
additave., Naverthaless, used mo.or oll wrnaxed with udugrrial scurceg i
unlikely o ¢ontain as mach as JO r@a ICTs, ardd may have FC3 ooncantrations
that ate wdeotectable without vnusually elatorate and expensive apalysis., Nore
of the riportnd analyscs of waste 01l Ior PCZc was based on vead rovor ond
without any possability of industrial contamination. Presumably ~zute oil
solely {rem autcmotive sources wowld contain foer PCOs. It is coubeful -‘c..‘mt
roud oaling could stand the costg of even "sinple" tests at $70 por swumle.
Procpoctive road oilers therefore would bz safor using waste oil if thaey take
procauticns to ensure that it does ot contain industrial oils (ard certainiy
mo elcctrical ouls).

Campliance with the requiraments of the proposed regulaticns cculd
be achieved by either of the following strategies:

{1) Awoid all waste o1l and substitute viecgin oil at considarable
monetary ard energy cost vwhere the custuncer is willing te poy the increacad
priee. At an average price of §.375 por gallon for 42 fuel oil vs $.08 por
gallon collo-tdon costs for ued crark case orl, the cost of road oiling
would uereern (0375 - L08) x 139 nullion gallons = §94 mullion per vear.
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(1) Use symitlehic redd Ssoblication cromacals waleh both roduce
dunt and provide surfcee scebilizarron. The aroiaood oost of Chaig e of
materid is preseatly ofliot Ly le or road muiac src2 costs on heavely
traveled dirt reads at s and ot v oagAductmiol freillitaes. Savings ia
it qance on lwhtly wrennled poods wvoald Be Jols tignsficont and snuld
only palt..llv ofisct the wmcweansd matorwal cooste. A typical swnthze
paterial 1o UColveror, womitoctared by tabso Crowcal Co. Tus ratersel s
an organic rusin W a weter amdsion vhich as £old fox §1.25/¢7llken. »d
applicd oftor & 5 o 1 wates dalation e @ rate of ecae ¢ullon por csuare Lood,
Ticrcased cosos wrcwrred by the use of thas matorial would ko

Coliares 1/6 ¢2Mon por svara yard 8 1.25 = L2083
minus: Uaed 02 1/2 gallon por square yord

.08 = .04
equals: increased matcrial ¢ost por cjuare yavd 168
x 14080 eg. wis. per mile of road 24
feat wadeo = 52365 por mudle -
x 45,000 males = $106 millicn pox year.

Troga ineroascd costs tvill Lo dncurzad 'ty l the corecentisoalion of
PCNs in usod metor oal drogs balow detoctable Iesels.  In parhips five jenrs, 1k
may be possible Lo use woste motor 01l for roxd oulang with little chorce of
releasing XITs to the envirorment, provided that care is talien to avoad wing
wasie wrduataal o1l, The diverted inductraal oil can be mode up at rxdest
added costs by wore extoensive collcction efforts particularly in rwmal areas. -
The costs of ohtaining this replocoront motor oil [or rcad olling consists of
costs to porcude corvica ztations to accept uscd oil from perscnz who chonge
0il thonmelves, ad perhops either greater storoge capscaty at staticns or more
froquent collectiong, Altematavely, colloctecrs could travel {wrtnsc in rural
areas ared thus yitir mara sarvica statione net mrw poare of the recyeluyy evctome.
Thesa extxa costs will not Do incurect unless road ollars will ccoopt nocicsary
prica i asag to cover these cosin.  lotal ocsts night rersamably ko coyoctud
Lo wcrease .02 per gallen ($6.0 millacn por yoi¥) nlus th2 rizk of i1nodver-
tently wsing centaminated o1 un ocopnionel insoange s, After an addaticntel ten
voeoars, sbonay e leugir be nocestiy o selregate woe anduserrid oal, and
g wonld coturn to thedir precont lowold,
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llcera Othrr than Pond 0.7 »e

About 27 mallion galloas por year of trassfonmer o1l will 1ot ba
available to colleoctors, thus lmatially roducirg the totul suncly. COther
inductrial cals may or miy not be contamnated wach iT83: to be aksolucrly
safe, tl.e rooveling wdestry would avold thom,  Dxdavadusal waiusirial Siaens
can prehavhiy contimie Lo uca their cwn waste o1l as fuel oxl 1f they wvko
initial and coccagioral lator spot choesl Jaboratory aralyscs to make cuzg thelr
oils continue to contzin less than S0 prm ©Chs.

Tha impack on ro-refiners (WMo mk%e re-refir-2 lube o1l) ord
extemmal processors (wWho process wacte oil Zor use as fuel oil) will Sopeard
on wiat harmong to road oiling. A strict enforcament policy with ccc.cional
all-out eficiiu to find ICZs 1n waste oil ccould prevent ity use as rocd oil.
Diversicn of waste ol from this uze would create a large wnTrodse in sucply
for proceccors and re-refinsrs. Probably most of thus would originalliy ¢o o
fuel o1l uce sueae the capacity of re-refinars 1s limited ard the concarer
acceptance of uced motor oil is lumted. Later, a majority of the iLrzrease
might go to re-refiners 1f the Frost ard Sullivan market prosections of 23
pacoent ogroers por year enddl 1985 proves o be even coughly accuratna. (1)
This would provide an extra use as lube oil while rotaining most of the haat
valua for lateor usa,

Collectors .
If collectors avoid transformer and industrial oils, their total

business will dosyreuse. However, haulage of the conteminatced oils to chemical

vaste insinzrators wall bz regquizsd ard oould ofSar new mar!ist cpportunitics

to the collectors.
Procagacrs,

Waste oil for fuel usa <tould beccra more plentiful as use for
road eiling is discourased or made umpossible by the rogqulation. The cffect
of a larger supply of waste oll on the price to procesrsors theoretically would

(T} “"Mrugh, 9., "Rurciined 0il: An Cotaon That Saves 0il, Minimires Pollutoon”,

Sciense 193, p. 1108-1110, Septambar 17, 1376.
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be o lower the prica. Eowtver, sinfe us2 on coal i boilers is relatively
trovhlefree and expandable, this use 185 picl oly very elcdstig.  Consecu. i '
i1f coal burnirg plants con cbrorb the ircrooro~d supnly, witeh soong likely,
the price decrease ghould be nogliginla.

Re=rofinees
ge-rejincyg

Re-re/ur2rs of lubricatirg oils should ko cparatad at ciacity ord
thus bo more profit.ble. Th2 reeycling ctalce potantially can e used o
capad the market for usaxd lubke ol facter thn rrdustry Ccapseiry.  Thus vl
b2 cspocially true inre irdustrial and comnorcial flects, But mecht bo cxteomzd
ta porsonal crro. Similarly, incxcnses in dorastac crude o1l Frices would
ircroase the rarket for all uces of wasta oil.

Infarmation collectod through teleplwne interviews ixlicatcs

that at lrast three of the conponies wiich re-refire hydroulice £2uzd reecocive
tydraw) 1c fluads widch are contzminated with PCEs. Those fluids are somtimes
contaminated to the axtent of 6000 prm. In st cases, the reclavmung precdss
() It is also reported that the cone
centratica of 23 1n scae of the hydraulic fluid applications ercountered

by these camanies romains at approxamately 2000 mym despite repeated fluchongs
ard drainugs. In such cazes, lovser BCD levels may be achucosckle through thie
usae of activated carpon filtration. .

remves o more than 103 of these 'CEs.

Trosa hydraulic cystems contaminated with PC3s will be i1dentif:icd
as roouired by other provisions of the draft regulataons. Onee this is dere,
waste oil from these machinns ard fran the oil separators in plants using tho
machwes will probubly have to be diverted fram fuel use to chomical waste
ineaneretors, ’

The price differential between re-refinzd and virgin hydrazulic
finid is about four ‘dollars per gallon. The requircrent that contomunatad
hydrawtic 0il be incinerated may reduse the supply of re~refired o1l from
150,000 gallons per year to 30,000 gallous per year. 7This weuld rosultc in
ircreased costs of ($54.00 por gallen x 100,000 gallens peor yoar = $400,000

W) Tolvpione conversation, Dwain Fowkes (RAXO Corp.) with L, fouwrt (Versar),
Septetber 19, 1977.
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per yrar), ard could force the clowing of thwee small fimme with a (otal
employwent of 12 to 15 persons.

Inductrial Jasre 0217 Coverzatirs

Troze anvdustries whore waste ol containy, mora than S0 prm MCBs
will liwve o frcur dimxczal ooste of $.0832/1k,  Zven wrdustrial o1l con-
taminatad with less thon 50 pjxn FCBs ray be avoided by wacte o1l collectors,
This wvill mot be a big problca for ccal burmens.  Fuel oll buming conpunies
can ucn a mmiure of waste ad virgin 01l but there are toechnical problens
to be magtored in this use. Contanental Forest Irdustries irdicated thot up
to 14 percent waste oil mived with 46 residual o1l is feasible. The result
may be tha develcarent of a scparate market for industrial oil with lew levels
of PCBs for use as fuel. Long tern cconamc inpacts chowld not ke signaficant.

13.4 §_Lmna_.r_x .

Commliance Cocts . . - "

Road 01l -~ increascd conts of virgin or
synthetic materizl (ycars 1-5) $100 million/year

Road 01l - increased cost of chisinug
adequate murtlies of segregated used

moter o1l {ycars 6-13) $6.4 mullion/year
. Ilogt produstion of re-refined hydraulic .
£luid $ .4 million/year

Emploument £{%ccts

Three small re~refinsrs may closa with a loss of 12 to 15 jobs.
Shifts will ocour in the collecticn segrent of the industry, but will probably
have little nct impact on employmant.
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14.0 PC25 AS QINTITIQWL UICTUCT CCUDveo 1rg

Although mest of the PCIs in use wore poocducsd by Monsanlo as tho pruowy
procduct of a reactaen process, oth~r chamiweal Lenations cun preduce HCES as Lyv-
products, zo uliipg oo coatiunitaon of corvarcial chomuaals,  Sumalorly, cons-m
ination of coootang wraterial noy reqult in PCD contammanstion of producis male
by rucvcluyy these matiorials. Fecycled popar 15 krown to bz contawrcs .3 witn
PCBs at J&¢ lgvels, but a dolailzd study of Uas mdustry indicewsd Lazt 16 wo0d

not ba aifectsd by the 50 oom limik on BOB eomtominztion. (1)

Polychlariratsd
torphionyls huve alio bian reporisd o be contanunated vith FCEs fornid as a side
reaction during m:nuf:.ctur::zq,(z) hut the ¢ole U.S. distributcr of this material |
has rcpoctodly cssuwed its mijar costmer thrt it would warcant that future

ehipmnts will mntain less than 50 ppa 3. )

The only chamicals known to b2 contzainatad with PQOs in concantrations
exazeding 50 ppm are cartain phthalocyanuie blee and grewn pigrnts ard the
diarylace yelloy pignents,

14,1 PRequiraments of thw Prcmesed Piculations

The regulstions ben the continued manufacture of KO3 aliaer
Deconber 31, 1978, Tus ban alco opplies to muchures containing mo:e than
50 ppm PCOs regardlesc of whethoer (2 PCBs ware added intsntionally or fomwed
during m nufacture as an vnintontional by products.,

-

14.2 Comliconer Costs

Phrhalocuaning Piguents

Pnthalceyenine pigrnants are major scunces of heat- and light-
stable Ll and green oolors in the plastics and printing inks industries. In
the manulacture of coppar phthalosyanine blua pigment (phthalo blue), the

(1) Vezsax Inc., Involvoment of 1C3s in the Pule and Pruer Industry, TFA
560/G~77-0053, Loomiuy 20, l.::}. -

(2) vVermor Ine., An vonent of v Svroveemitl and Troramie Lmoacts of thn
Ban 2 Toomt o). 88, oy auwb-;,-—wffu_'mn.z 4, 1l

{3y TVIATEL w_n.l"ifﬁ....x.on, L.l Argueso (. demucso cud Co., Maswarereck, M.YL),
August 30, 197/,
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coppor used In the reactacn apr-rently catalie s the dohytioohlorinaticn of the
trichlerchenzene (TCB) solvent uvoed in the proviis to fomm varying amounts of
trichloro and pentachlcro bishunyl readiz 1n the preduct. Durthor cilorznatien
of phthalo hluz to meke phihalo graea pignent rosults wn the Sormatacn of POus
resachios an Lho giwen product. rasvic and fooowen mopufroturers of prinale
pgrents, using the TO3 solvent precocs, have testod these picnents for KOs
Jevel., Results indicato thet this procecs conzistontly producos piguints with
PC3s residuas ain the 100-360 gr-m ovrges,  Cne analyvsis fiom a demestac oonnloctavs
reported coneonirations as hagh ag J000-2000 pym.  Saveral U.S.'cmjanics -
factre thz rathale picuents fram the basic rav mawerials, while the othor U3,
covpanies amk-ting thece pigrents inport fopeign TCO-bescd erda picn.ants erd
purify them ZJor =ale in uhe Unated Statis., Undor the preposcd PQB ban requlacions,
all of these monufeckburars are wn effcct producing a PCO masture whaich could not
Le =0ld or dasiributed in commeroca effectivae 30 days after mromulgation of the
draft regulations.

Discussions with the damestic rhthale pigment menufacturors
bave disclosed that only ona nmonufacturer does nct use the TCB solvent process
(horosone is uszd oo the calvent in @ proncintory process and the prgnmoad pro—
duecd has escontially zoro PCHs). All other demectic ard {oreign monufactirers
use TCB colwnt, and are acoordingly faced with majer process revisions Lo coanply
with tha proposed 50 ppn PCBs limit in thoar product. )

The ccnoentratich of P(Es in the phthalocyanine blue and green
pirmnts can rerortodly be roduced to below 50 gpn by a change in the solvent
wad in the menufacturing proesss. Such a changs will requave modificotiers of
te process and quality coatzol prosedures, and moy cost $100,000 for each of the
five or so manufacturers and inporters of the material, Since unccontarunaited
pignent s available from one U.S, nerufactwrer, toere is suificient price come
petiticn to prevent these incrraced coots from biing passod along in hagher
product prices. The effect would theorefere be a docrease in corporate proilts.
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Dicrylids follow Pinr ity

Dizryhice pigrints are tlv nngor yellos sio-mnts ussd n
printing inlis.  Thase pigients ame mici by reactiens of proca-sors whuch includa
dachlerchanz.dorne, 4 muaeor sule relo Zon reoilis i the dirwnaticn of the
bonzadere resultsyy in the Domnatica of 3,3'aichlerchivaonyl.  Accordarny o
on Morgon of tha Dry Color lnuaficturers Ascrcrabion, (L moct daary'u ynllow
pigronts o oortruinsted with BPCIS ot concontraticns of soveral hondrsd porss

o million. Althounh a fiow batehcs of pigmne hwa bean found to cort2in leoss
tun 50 Era PCIs, the indusiry is ot yob blz to centrol the manufacivrirg
process to reliably acdueve this lov level of 'O contiminztion.

Sales of diarylide yollav pionant 1n 1976 wore abcut 12.66
million peands having a wduz in cxoces of $52 allien. B mhis pagmens vas
contampated with peshops saveral thavsand poands of 3,3'dichlerchaptonyl, viuch
is a relatavely bicdegradible isaasr of PCA. If the proposzd PCB ban regulaticns
result in an gffective ban on the menufzcture of this yellow &y2, most colordd -
praneing s will have to be reformulated, icsultang wn soma lost producticn
while techinical chang:s aye mada in the $690 mullicn/year ink industry ond thz
$43 billion por year goophic arts Ludustry.

Thore is no technology availiblo that con relaably reduc: wa
conoentiation of PC3s in disrylid? yellow pigrnats to below 50 ppm. 16 the ben
on the mumfactwe of PCAs cfter December 31, 1978, results in an effeoctive ben
on the mnufzcture of this p.‘.gm?.nt: lost sales of this matzrial will bn coout
$52 millicn poxr year, Altermative proronts are available, but their uss results
in higher 1nk costs ag the alternative materizls are less effective ind/ar more
exponsive, Increased costs due to the conversion to subotitute materals mey
oqual 20 parcent to 50 percent of the value of th2 discentinued yellow pigronts,
or $10 million to $25 million per year. Thore should be o ret amplovimnt eiflects
a3 thae production of substitute materials will offest the letses from the disco-
tinuation of manufactura of the diccylads yellow, lHowevoer, several hundrod sebs
may be affected at the impacted menufesturing focilaties, and an unknowm enouns
of prodiction cyuprent weuld lose coonaruc valus,

TV el O @i alaar, Don fargen (Attornzy for the Dry Color Monufacowers
Associalien) with R, Wastan (Meruex), Soptmber 22, 1977,
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14.3 Sumnnnry

Comnlicner Cri*n

s

Phthalocyanine Blue - Production chimges  §$500,000 - 1978

Diarylide Yullow - Increacsd costs of $10 million o
0Tt EuEs promints $25 mill:on ;v owear

rmpln ment FlT-pes

Several hundred jobbs would be affccted 1f tha pinufacsunwe of
diarylide yolles pigmonts vore banned, These waald ko offsal by employeant
1nowecses 1n tho soeononts of e pigaant industIy sveplyilg LNo susstituts

materials.

G5
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15.0 CAPRCITCR MWNUCSMITUTING ; -

The use of XM in the weunnfacture of sy capacl'ors is c-gocted to ¢
by mad 1978 due to a nunber of frcotors micluding the coding of produstion
of PCUL Ly Monsanio in Gcotcbor, 1477 ard Uie 7oro PCI dischorge reouinismznts
inpoead en the mwnofacouriry plings by the I2A undrr authority of ths Federal

kater Folluticn Conlrol Act. (1

liowaver, the decisicn of tho capacitor manu-
factiwors to drccontirie tha use of PCD4 wrthout akteroting to dovelep
altersatn scurcoo of supply aftor .‘-b'ns."n: ntoomed pooductuon was de 1n
anticirotion of tha implemontation of the Eap Regulcoticns of Sl.ticn 6(e) of
the Toxilc Subotinoes Contzol Mot. Althoush the DA apwsrently has no dis-
creljon in the wmlanrating th: han on the use of ICSs in the merfrcture of
capacitors, the ceonaric impoct of the change to alternsle materizls ard
designs is undoubtsdly the result of tha provisions of the 2ct as iLnple-
mantod Ly the progosad requlations. ’

15.1 Pecvarvoonts of tha Promsad Remalations

The preposod regulations 'would ban thae manufacture of cscacitors
contadning PChs after Decanbhar 31, 1378 as th2 EPA has detoarmannd that tha
Lan in To:de Subutancos control Mot on the manuliacture of P¥CHs applisd also
to the muufcctire of items which are considerad to b2 "I'C3 Artacles" or
"PCB Equ.xl_f'.\zlnt."

15.2 Canacitor Production ard Sales -

PCBs have been uced as a dielectric liquid in most of the alternating
arrent capoeitors mmufactured sance 1930, PCBs provided the advantzge of
non-Llaamvoility wdlich is not available with electrically smtable alterrative
liquids. 1The develorment and comercial introduction of non=-$C3 capaciters
started 1n 1973 in response to growing concarn over the environmonial cffects
of PCD5. The time required o develop various types of nen-PC3 capcciters

’

(1j EPA, '‘Final Docisien,” Tederal Reqister, February 2, 1977, pp. 6331-6355.

T
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his beeT a functicn of the firs hazord wiuch woulld result from tha foilore of
each type of capacitor. Szgmontaticn of this wndustry W tyoe of coracitor is
recquured to calculate the wmmpacls of the drafc rejulatuens.

PCB capacitors have lwen made in many dilferent sizes and in designs
surtable for many ddfferent veltiges and applicatiens.  or the puposz of tus
analysas, all of the vorious tyos of PCB eamuciiors will Le classifiod os
elthar pciwor factor ¢:pacitors or industrial Cafaclicrs. JCWer factor CopacL-oLh
are those Jwree high voltaga units used by uralities to ccrruct for 1o oing
pewer factor in electrac tmantmicsion and distribution systems.  Irdnsirial
capacators inmelude all othor typis of FCB units whaich a2 usd in ansoesation
with smocific types of equapment such as electric motor:s, fluorescent lighs
ballasts, and electronic circuitry. '

Census figqures for caoucitors are collccted by the U.S, Derartment
of Camres cn the basis of ceven digit SIC codas. The most recent dita at this
level of dasaggregation was obtained in 1972 and is suwrarized in Table 15.2-1
belew., More infommation at thas lavel wall be cbhtained in 1978, Lut vall not be

available for several years.

Table 15,2-1

PCB Capacitor Production aryd Ssles: 197?(1) -
yyac) - Production~Urpts  Sales-*ullion § -
shunt and Scries 2ower Factor Corroction 182,700 41.1
General Murpoce Motor Control 22,100,000 a9
Fluo-escunt Light Ballast Camacitors ot available 12,3

ard other capacitors exccpt electronic

{1) Socurce: U.S. Dopartment of Cormarce, Rlectrical Moiasvrcment and Distritu-
tion’ Feuinment, FPublication MC(2-383).
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Annual estumates of cpncitar sales wolume are avillable o en
aggregate basis fxem a 2057 curvev of anmlacturcys at the five digit STC code
level., The recent informataion availaizle from this source s swrorizcd in
Tuble 15.2-2.

Tablg 15.2-2%)
PR Capnrcator Siles « fy Yeor

Year ales - iluJlicn Dollars
1972 112.4
1973 143.1
1974 ©157.3
1975 119.3
1976 149.0

A7 towee: U.S. Dapartmant of Commnerce

15.3 Comliance Costs

There are two hasic techrological alterratives available to cagac-
itor manulactusers vwho st devalop romrPCB copacitor profuct lines., The
dircct, and probably siort term, solution to tha problem is to davelep a da-
electric liquid which can be used as a direct replacersnt for PC2s withun the
precsontly used techmology of capacitor production involving alunirum foil and
paper as a solid diclectric. This typ2 of construction has been developed to -
maximize the advantages achievable using PCBs as a liquid diclectric. An
alternitive approsch would be to devzlep a new tochnelegy which makes cptzmum
use of the materials remaining avarlable to product designers.

Mich effort has been spent in evaluating materials for use as
D cubstitutes in both the U.S. and in foreion countries. No substitute
liquid has becen des'reloped which oquals PCR 1n diclectric properties, fire
resistance, and stability. Any trode—off entails enhancing electrical per-
form:mc&‘at the expense of environmontal or safety considerations.  Imprejnating
copacitors with alwernative dielectric fluids and/or radesigming thom may

-0 fm
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result A sukstaneial retooling, rewcarcn ard develepmont, and othres predieacn -
related cests.  Such costs are nomnally hegh oo firze, sinee the Lwimatry is
esscntially characirriced as infant; i.c., 1t is faclig & aew leamurg curve
due to the producticn of techrologicilly nov crpocitors,  However, sixce all
manufacturers are developilng ron--C3 caprciwers, and sirze hese ney products
will b antroduced oostntially swadtanzously, there )l Lo sukstcnoial oo
petation shich wall pravent the remid rocoversy of developni-nt and tooling costs
through rrket skumeny.  herefore, LE 1s erected that the rutesl produst
prices will closely apsroxinate tho long term camatitive price stmuvsture of
the capecitor wxlustry. A revaiew of the procost stotie ol ceelh of U - rajor
segments of the coaracitor industay should provide .:m accurate picture of tha
responcse of thas Industry to the IC3 ban rojulations.

Powaer Forior Carie lons

lLarge pouwar foctor corzection capizitors whicn cperale at woltages
above 2000 volts are wied by clestric utal:ties to corponsate Sor irductive-

curxrent legs caused by irductive rotors arxd ochor similar machamwy. These
capacitors arc usually mounted cut of deors an substations or on powar poles,
aml little rick of sigmifrcant {ire losses 13 vmurved by +h2 usa of a
flanmable dielectric liquid in these umts.

Prior to 1977, there wore four manufacturers of IC3 jowor fagtor
capacitors. All four of these muwfacturers diccontinued the use of FCZs duwrirg
1977 ard wntroducsed nor-PCB capactitors havirg the same functiornal cpecifica-
tions as reoplacement preducts. Table 15.3-1 1izts the minufacturers of
thése largo capacitors and sunmarizes the techrplogy used in the new products
intzwduecsd by cach imnwfactursr,  Tha colling prices of ihese large capac—
itors are negefiated on the basis of large orders, amd no published price
lists are avaitlable. Howoever, Vorsar estumatics that the prices of the capac-
itors mamufactured by Westinghovso, Goneral Eloctric, amd Sargamo ircreased
10% to 15% following the wntzeduction of irPCB units, and the price of the
McGraw Riiscon eapacitons increa: -1 153 £2 203, MeGraw Ddieon claurns exceptional
product life and efficicncy for thewr product, and the higher price has
apparently not had a significont :pact on thear share of the maviiet,
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MONS 201418

o w——— ¢ aaem e —— . ——— e ————— . — - e e ey s e 4 A embs m—— - - . - -



Salus of PC3 puwer foctorr corTochics cindTiters i 1976 arc erta-
_mt_ed to have koen apprarurately $CL.5 malliou. Accuning relatavely
constant cutrue ond Jdomand, a tin to tuenty owoont graice ircreas: of cone
pareble ron-"03 power factor cozrestron caprertors will reoide in sales of
appromaratel ¢ $60.0 to 565.4 mullaca (using ccistont dollars).  Henoo,
utal.ties and othar uewrs of powar foctor capseoiort are expocted to iy
approximately $5.5 to $10.0 mullicn uta.

Llalitics emloy arrroxistitly ninety-£uv2 poresal of all Toroar
factor corxricisen capaciters. The abilaty of utdlities to zass ell ol il
aclliticnal oneis asscciated with non-8C3 capacitors on to resicontial and
cammarelal users in tenmms of hagheor pricas will dopend upon (tate raqula<ory
cwmissions’ attitudes toward rate structures. Tolal revenvz for all
electric ugilities was $46.2 billion in 1975, It is estamatd that total
revenue {or all utilitics 1n 1976 wall have been appesximatoly $50.0 -i1llzen.
If all the utilities additicnal costs ascociatod with using nen~PC3 cagacitcrs
iz pasted on to residonedal consumers, end twat their average sonthly clesceic
bill is fifty dallars, it 1s estimatr<l that res:dential com.orers will incur
an increase in thejr electric bills of approjamately .02 poveent, or oma cont
por month.  [Note that this is the long run eficct: in tha short nmn tre
cxtra costs of noen-FECB caracitors will appear as a capital item in the r-a.te
brue. If drpreciation and replagemznt are both straicht-linz funct_'.'cns, over .
a ton year pericd, the raiz base and the return on 1t will rise until ths
tenth year at which point a small returm on c2pital wall be cbtained as well
as wapital replacement costs.] Since pare of the cests will oe passed un w
Industrial wiers, the relativa price impacts will be even less, and arz no:
expocted to significantly impact cither the prace or domand for electricity,

’
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Tohle 1531
Qurrently Avoil gole Jon-.c

.S Dlaar Factor
Cor> _~Lwn C oz

-~
[

Mamifoctwn or Sol:d Diclostoiz Laguad Dinlectrsce

Westangus? Popor and plastic {ilnm Tnopropvl siphanyl
oembination

Cencral rlectric Papar Phthalate estert*

Sangamo Flectxic Co. Paper Phthalats estoz’'*

MGraw ziiscn Plastiq film Dutylated monxaloro-

dipthanyl cther

* all of tra licuawd doelortric mutorials contain omall arounts of additives
as frps redical woavinsaws, els. The iceontity of thoece nuior constitusnts
is proprictary ialormasion.

*% The phtivlate estar based ligutds reporiedly contiin a significant .atount
of trichlozcbenzene ar an acilitive to rarse the corcna watanction voltage.

Industroal Cazzel tors

PCB capacitors have been used in a narber of divorse industrial,
applicnce, and lighting applicaticons including arc welders, inductron hoatyg
furnaces, {luorescent light ballastx, and television ssts. Table 15.3-2
lists the manufacturing plants known o have used TCBs 1n the monufaciure of
this type of capacitor an the early 1370s. Versar ccntacted these ranu-
facturers in Septarbor, 1977 to detcrmine whethor they were still using PC2s,
ard if so, when they anticipated ending their use of FCBs. The results of
these contacts are sumarized in Table 15.3-3,

All of these manufacturers plan to introduce nonFCB copacitors
to replace the diccontinued PCB products., In all cases, the new coracitors
will use liquid phthalic acid esiturs (ghihalateos) as a direct substitute for

ICBs. Ag a result of this matorial change, an increase of 6% in the saze of the

~10}1-
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TANE 15,3-2
TNYE 100270

Manufacturo=s of PC3 Trdus. 5l Qieators in 1976

Cropony 02 Iocotien of tha P1-nt

Genzrad Jlectric Cuepony Hoedeon talls, 4.7
B¢, Beond, NLY.

Asrovon New Ledford, Macs,

Unaversal Monufacturing Corp. Bride rort, Qoom.
Totea, H.J,

Comell Lubilicr New codford, oo,

P. R, Vallory & Co., Inc. Wayneshoro, Tenn,

Spracne Llectric Co. North Adors, Mass,

Electric utdlity Co. LaSalle, I1l.

Copocitor Specialists Inc. Esconuido, Calif.

Jaxd Corp. Bermangton, V.

York Elcctronics . Broocklyn, N.Y, -

RF Inteicnics Bayshore, L.I., N,Y.

Axel Electronic, Inc. Jamzica, N.Y,

Tolxe Deuiscomann Labs. Cantn, Mess,

Electro Mormetic Fillexr Co. Supnyvalae, Calif.

Source: Versar Inc., P33 in b2 United Stores: Indisceioel
Usa and Dwrdwwoedl DrsTricnticn, worinziield, YAa.:
National Teensical Inforgataicn Sorvice, (WTI5 P2 O25L 402704
Februvzry 25, 1976, v. 289, Ccdated by Versar in luter
studies, Contract 68~01-3259.
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Monufretvmars of Gratl Doourd Miclectrie 77 canecitors

Cuxr,‘xu_lz
General IJectmc

Marovox

Univarsnal g,
P, K. Miliory

Qormall] Dubalier
Jard Corporation

Electric Utility Co.

Othors

Small C-preltor
S.Jeg (L975)*
Millocn 3/.war

Statun of vl Une as of Late 1977

30
24

13
10

No PCTs uned

Ps invinteory suf{icicnt until
Jure 1978 .

Will end PCB uce Ly mud 1978

PCCs inveatory sufficront throush
March 1578

No information availeble

Will end -2 of PR3 during first
quarter, 1978

PCBs invenunry sufficient throuch |
mid 1978 i B

No usa of PCBs aftor 1977

* Souree: Office of Enviionnental Affairs, U.8. Dept. of Commerce
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capacitow g remaid 0 provida the sany elocsmicd fonstron,  Fo a tosule of
. the si2 inorease, “om2 Eonufaclurcols wivd 157 CAgacuiors in thesr vreducts oy
have U3 redesign o allew roos o die largor catucioors.  Capueiters usLirg T
metallioed plastac £ilm and phicnlac acsd @ *ter liguid dielecsrics are teing
tenred: if successiul, such units would be tho came ti.e as egquavolent 203
capacitors.

Thz phthdates arc imore flammable than IChe, and satw.fectory
fire ¢ *futy can o2 achievad only by incorporziicn of cdomuate caorcing bBicaker.
(preswute or thormal types) which will prevent mupture of the capec:ecy case
followirg cloctrical fnilure of tho capociior.,  Sdbstant al tegtainsy ‘-a:’; moaan
requaied o prove the adequacy of thege circuit hrealor devices to the citis—
faction of the users of the capacitors bocausz of the pozsibility of sub-
stantial poodust licowlity claims should a siic problen dovelop with the non~
PCBD wute, The develojment ard testang requarcmonts bive delayed the ntro-
duction of the ron~iS capacitors. Huwever, none of the manufactivers of
small coraciiors contacted anticipate using 0s aftor mad 1978, Usc of ICBs .
until thion wall ke kacsd on esdsting inventories, as Monsanto stowrad shippung
FCBe 1n Outcber, 1977, and no uipartation of PCIs is plunned by zny capacitor
ranu{ooturar,

The switch w phthalic acid estors will inercase the demurd foro
this class of chanical by approxurately twenty millicn lb/year, cumared to
a total preducticn of about cne ballion lb/ysuwr. This £.D percent uwrease 1n
davand vl rot significantly affcct either the availability or mrice of thig
nateral.

Estmmatien of the wiit cost wnpacls of the OB ban rogulations on
the indusirial capacitor seemant of the merket is difficult for scveral reassns,
First, Monsonts signuficanely ircroasad the price of PCDa <luring 1976 ond 1377.
Thvase prace inereases reflected greater produstion costs dua o enviruroantol
porowtiong in hamdling and shupping the nwterial, plus conts incwred through
Mensanto participaticn in the regulatory process. Monsinw was alse un the
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pocition of supolying a urice? | voduct Daveaa a lot poic: elasticitr of

derared,  The onticipated reselowacns presxuand a huch LaTier 9 entty ato
this mirket for ¢.hor possible i owfastarers of PCEs, so ion~anto uns in a
minoraly csiticn, ..d thelr pricag miy hve reflected ©i1s maros oonditocn
iy eddaticn to gonral wflatacrwy pressuruc on all occeredily pricts cusing

L3}

thas poriad. The rot 2flzcs was to wnczenws the price of OB oo sgitor
above what would bwve feon evsclod undor 1ong femft coarthlonto oendiiicns
huzd thore rot boen Gwe threat of requletory oction on tho manufactuvs and
use of PCUs.

At prescnt, both DG capacrtors and ron~f(B cacocitors ara
availaple, altliovsh (zea dileront ronuwiacturers. The non-PCB 1ncdusbrial
capacitors age £2lliny for wboJe len parcont more than ths O3 uwndts having

"the saro functional charactaristica,  Since the manufacirars of ren-r03

capacitors do not have tha option of produ_:_rg IC3 units, thas px:lce o
crease nay reflect the promuu wplch wsars eve willing to pay for avciung )
any pescible argocts of the ban rigulaticns on their eperaticns and snvens~
tory ratner than reflecting incraages in sapmitcturing costs. Lout librivm
pricing «ould rot b ergpected to result untal 103 capaciiors vere no lorger

availeble,

Tha denaral for capacitors is highly inelastic, bocause clos» suo-
stitutes are rot availsbly and the number of us2s to whach caracitors Tay
be put are limited. Consequantly, capacitor users will e confrontced with
prices for non~FCB unats widch roflect the additional costs of procduction
of such wunits dus to the propescd rogulation. Tha incressod rrice of TCD
capacitors and the prosent corpotitive prassuwre on the srice of nen- iCHB
copacitors sucgests that the long term price inorezss dve to the barmrg of
PCAs will be more than the prosent dafferantaal of 10 percent. A total
price increase of 50 to 20 percent is parhaps a more reasonable estinnta of
the price increase for non=-PCH capicliors.
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Sales of PCD irdustris) camacile:s i 1976 are estamatced to hawve
been approvimately $51.7 million. ansurnng relataively conceant cutput ard
domuid, a fifteon to Lwenty porcont price wncrease fer corparnbls nopn-fCB
industrial oy .cetors will recult in salcs of fram $59.5 Lo $62.0 wmullion
{uzarsy consie b dxllorc).  Thas wuggoesta that uters of industrial copoclto

-rr
PapE

will pay orproxuratoly $7.8 to $10.3 mallion nmome for non-iCB unats,

. Manufagctarezn of elootvical cgoamneak wnich will use nen-~ron
inductriol capieitors may face wewilous roczsagn preblorz, For exwimla, monu-
facturcrs of miniawure electricd], equirment, who smeciidize in cptinizing
spaca in tha construction of thuur products, may Zind that the preduction of
a new, lorger capacitor ackes toe centinuatacn of thelr minfaturized product
line uncertaim.  Apart fova tho markek for mindature equipnent, rost
electrical cguinrent can ke redasigned L0 accaradate the comen.aat larger

monr-PCB cagoeitors at ralatively little cost,

Copacitors romresent a very small fraction of tho totr] produsticn
(1.e., input) cost of a given appliance. Any price incredses in final prod-
wts due to cploying nen-PCB car-eitors will ke inmerceptabla to congt mers -
1.e., the werlase in price per umat will he so =nall that the percontage
change in quantity dmandad will b2 very cloce to zero. It 15 exgeocted that
sales of electrical apeliances will not be affectod apnrocinbly nor will
there bz any drzmatic effects oa emdleymant in the crpacitor produchticon -
dustry nor in the electrical appliance manufacturing industry.

Users of ron~-P(D industrial capacitors may face ercater risks of
fire as thoy =ntch to sucn wnits. Insuranes rates will incrocse to reoflect
any increased fire losses, but cnly after a tome lag sufficient for nx
risks to be inccrporated into the experience record.

Any decrcase in the epectad service life of industrizl capzeivers
will hosa a disproportionate effect cn econcmic mmacts due to the proposed
requlations. It is estimated it [owor thon two porcent of all siall

capxcitors £ail befere the cquigwont §s sorapped due to shsoloscencw. The
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v o5t of replacing thes2 copicinors nceludes cat of eorvice o and high
labor cocts, and may total ten timos e rotaal vraice of the replucerent -
copaciter.  dhe cost of roprlacang fealcel capacitol s may thereiore ba
counl to 20 po-zent of ampual dindusiranl copocitor solas.  f ghortens
corvice Life romults an an tnereaca of the rate of failure to 5 rexcent cf
tho ron-FCB vnits prior Lo cbsclcsomee, &he incrraced replecomont ¢osts
could be 50 poscant of the volue of the total snull capacilcr mairkat.
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15.4  gumary

Transt sional Cot* ..

Rodrsign of emliront to Accomod s e
largar eoricLtors

Long Tarmt Cnges:

" Povcr fasior copacltors

Price increaze for ron~¥C3 capacitors $5.5 to 10.9 mili.cn
el year

Incustrial capecitors:

Price incresse for nen-rTH capacitors $7.8 o0 10.3 mallicn
Fer vear
Increased {ire risk *
Decreased scrvice life *
Balosrtent EfTazzrs Vot eroeoctad to be significant

*Insuificient data availzble to support estimate of inpact.
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16.0 TEANSICRUIR HNATACTUTING

Liguad fill'cd: tranzicm ~rL contauung a B3 hazed ligquid lorwn genercnlly
as 'askarel' have Leon usad for many yeawrs in these installations woere tha
rick of fire justal od the vso of a fire resistant fluad.  Askarel “rancforni s
have been llewad o e winctalle:d 1o hazardous locatlions such as in tatldings
witheut Uw rerpaaze-int for a fizo proof voult or fire sprinklcers. B sub—
statute trancformror Licuids hove vet boon doveleped witich have firo rasis-are
propartics cmal o the M3 bosed askarel.

16.1 PRacuircsots of - Prroorrd Remlatizis

The profosed reguloiions would prohibit the minufacture of now
ICB tronfomners areor Docarber 31, 1978, but classily continued use of existarsg
P transformers e sept thoge ured in railroed loooantives as usc in a totally
encloccd mammer.  The requlaticoes wouwld aulsirize certain miror Toutenarce of
existing trancformars for £ive yoars alter the effcctave date of the regulation
it would prohibit major rebulldisg of faillecd units. It is asDgond that
authorization for munor mainter-use would be granted on request afteor the five
year servicing authorizaticn has espired as such maintenance decrezses the
rigk of cutastrerhiz failwre of raneforrors uard mireruzes the rish: of logs of
Ps to tiie envirormont. Dispeoal reguirements for failed askarel transformars
are specilned by the ICB Morking ard Disposal Rogulations, and thoce requize-
inetrts voeald not be charged by the proposed BCB Ran Regulations.

16.2 DIndusiry Stiucture, Produstion, axl Sales

. A review of Monsanto's custamer list for PCBs in the carly 1970s
irdiecated thartoon companies woadh 22ad RTS8 morufachuse sikasncl frans-
formers. These capanies and the locaticn of their transformor manifactur:rg
plants are listed in Table 16.2-1. Preductaon of askarel transformrrs averasgsd
5000 units per year in the early 197Cc. then these companies were contacted
by Verszar in Ssptesbor, 1977, ondy cre nanuficturer was still produzing asarel
transfornors, and it anticipat . czasn j productaien of this Uype ol umit prior
o the ~d of 1977, All of tluwce nonufacturers produncd both oil F1lled cad
askarel transfommers in tha sute plints,  Oul filled oronsformers are Inter-
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U.8. Tronsfor=ar o™ (roamars el Deed pemy

Cas iy Mo Dicnk Lecaiaon
bestingrouse Clectric Coup South beostcon, Va,

St.aron, la.
Gancral Electric Company Rai2, Ca.

- Pilvisficld, .-z,

Rorcarch=Cotitxnell Finfzine, N.J.
Niog.xa Trenciowur Co. Buffelo, i,Y.
Standard Tronsiomzr . Warzen, Cluo

bMedicrd, Oregon
Helc.:a Corp. Rolana, Alaboma
Hova-fraty Eleetine Goldekoro, N.C.
Fuhlinan Blectrac Co. Crysial Sprz.u‘,.., lliss.
Llectro EngunoTtring Works San leandro, Calaf. - -
Dnvirotoch Duell Isbanon, Pa.
R.E. Untoyraff “i£g. Co. Scottsdale, Pa.
H.K. Porter Peliont, Calif.

Iynckbury, va.

. Van Tran Electric Co. Von<alaa, Ill,

Waco, Texas

Source: Versar Inc., PCF.*: in tl_&u'z:_
end Fryvisomnsdo_l Lit SRt
Technical m:om::\.z.on =3
February 25, 1976, p. 89.

~smeld, va,:

._u_.....
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chuwable with astarel trontiora oS o ner arolications provadeed thee s

PN

imstallataon 18 propurly el ool QLher Subctititee for cslaral g nIlen v

are also avarlable, Thz 149,000 arlozel oo s presantly im o srrvics torul
only t.o poreent of the totel niwer of povar ard distrioution transforrats in usa

16.3 Subtsrapatrs f~r 0D Troncfrr Arg

ha acharel trinsforrors precantly in sorvice sere szeciliicd
mocause Uas Lyrr of lacaad fillod trnsformer offered advantagss wn sirta,
relichility, ool Iire safoty thot swoxe not avellable with other tvres of waong-
formers.  Altrmatives to MCB rrrncformars bave alwavs rezan cvarlablo, olotzu-n
all of to clher typos of translfoweers have difisrent dcsacn chaxrrstzristics
add nepe are ditoct cubstitutcs for tha PCB unats. Thercforz, ewntnal ze-
plocs mant of the ewasting B trensformars will regure that cach of te pre-
sent. inclollations by re-evalivced and thet the meesssary enginenring changes
ha moda to alloe wse of the best ovailable replacomant vit.  Now Lronsiomer
installations will Iaz desicnzd @0 rake optamam us2 of the avaarlable ron-DlRs- -
transforcors.  The choica among the avialoble altszxhake transiormyr tyres and
matrraals dopends on the repuireronts of each epecific appliczation and the

characterastecs of the avoalable ron~PC3 units.

A nuther of alternatives © the use of PCBs wn firs recistans
licuid Ffilled transforrors and o the use of transforrers wiuch contzin any
dielectrac ligwad have bean dewveloped and are oomercially available. These
substitutes for NCB toonsformers daffer in tieir perforrmance characteristics,
applicable fire cede insiallation roguirescnts, and qost. The {ollowang seotions
discuss the major types of substatute units whach arc available,

Bigh Fire Paind Liguid Irsuldaied Tyreveigymarg

The 1375 Mational Electrical Code and previous issucc allowed
only the use of askarel and &ry Type transfommzrs in hazardous locations with-
cut wult protection. Askarel was cscentially defined as BCH haged licuad.

The 1978 NEC has added a speciiication {acticle 550-23) for 'High Fire foint
Liquad Insulated Transformers' vhich can be uced under hose fome conditicns.
The 'lidgh DMae Poant Laguid' mast have a fire point of at least 300°C, and

muLe not prepesate flanes.
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Uncarwriteors Lmizatory procandly lisle throz licusds as
moetang the "High Pire foint' probesty recnicroiints for transforern eparatarg
at wltages below 600V:

Dow Cor:iing S6l

Gzneral Tectric SF-87 (50)

SWS Silicones Corp. 1'-192Q

Fectnry Mutual Reczarch has wot yet coapletcd devalcsirg
formal opprovad requuraants and proccdures for 'High Pire Foint 'TMronsforr.or
Laquads'.  Douover, brozd on prelimuniyy tests, Factory Matual s rzaucd
interun guidelsnes to its ficld offices that sax s.ili.c:nc licuids and threa
hydrecorbon Ticuids could ke accepted at Factory Motual insured locatiors
without special five protecticn. The list of Factory Matual accoptzd liquad

includes:
Supplier Dasication 2 of Fluid B
Now Corning ¢ 561 Silicone
Dow Cornang DC 200 Siliconae
Canvrad ploectric SF-97 Silicone
Union Curbide 1~305 Siliconz
SIS Silavonas F=-101 Silicona
835 S1licons F-190 Siliconz
RIT Corporation . - RIETD Bydrocichon
Culf Oxrl Chzmicals Co. FF Diglectric Hydrocarbon
, Fluid
tniroval PAO-20E Rydrocacion

.

Mineral Qil-"<liad Trmis “ormers

If fire safety were not a oconsideration, there would be no rea-

con why oil~filled transformers could not ke used in all epplications. In the pust,

Na-filleg tranaformors have cost obcus 1.3 times as nuch as oil-falled units
of the come capacity, and thus most unors preforred the oul-type wnere poszible.
The 0il-£illcd transiorrars are thoe oo size as tha askarel tnaits, and ara

coneiderably licarer in woaght. Mo, nreral cal has coeswhat sotter hoat
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transfer charactericoice than arleoel, ond on clegtrrical ars wn sororal o1l
recults i breakdom products it cr? nore<oizosl. . &

The major da.advantacs to maeral cil 1s flanrmb:l:.t.y;' troas~
formor mineral cal s a L3oihy moink of L43°C.  If an arv occury witll thae
transior .., Whe hroaidown prodicls will te hydreTan and mathane, h of when
are flamnile. Dotoiled veocor3s of such folures cyz mitntaarzd by eha
clectric,l andustry. Fire Undoryeitovs doos o agorove of the uce of ozls ord
othar {louraole liquads for mndoor cpplicatiwons.  Where cal-£illed transiormiocs
arc not corcifically neoindatod ag on-site replacenats for BC-f1llcd unier,
the Naticnal Eleetrical Coxle Wmpolos certain rostrlchions uvpon thaar node of '

mstallataron.

Cil-filled transfowmmers are used in almoct all penor trans-
fonmar opplicaticns ond for mest substotion dastralution woplicoticnn «hers
tha tronssossica line high wltage 18 raduced to 12,8 kv for local & stribation.
lost rural pele-rountod trancformers which reduce the wltage to 220 wolts ove -
also cil~fillud., The issue of fl-xmability only bocanes irportant »hare the
distributicn transfomer must be burzed, as in rany uwrban apolications, or
locawved closa o, wrdugt, or ciu tim roof of tha buildipg 1t cerves. (p-filled

transfcraors hsve, wn the past, boen used in nost such epmlications.  Cil-

1lled

by

trancfomsrs can ke used in these apolicataons only if they are suiiobly ‘J.E‘Q.-
lated {rcm flarmable structures or 1f theoe siructures are suitably safoguartsd
againot fires. When tyansiormers”are located outside the building tnwy servics,
the lew-voltnye powar must be brought into the building via cubles or inculated
buses. Thas causes additional enzrgy lorses due to heating in the low-voliage

traneadssacn lines from tre transfcormar o Uz poant of uso.

Opent Air-Coolad Timmat r.org

Trapsformers can ba built uvithout the use of a lid ceoling
medium.  Cne type of dry transfomacr that as unte succrssiul, uvider limated
conditions, is the open air-ccoled trancfiomenr. In this desicn, cooling ass
18 driven through the transfonmar by eithor natural convection or forced <irocu-
lation. In those sizos wivere air-cooled txonaformes are available, thay are
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about eqqal in price to acharsl~f1lled trannforTors of the sam: ina ratwoq.
Bowowr, the folls /ing luwriiicrs prevens cfen-alr-oouled trnoe Jomers Soca

being considaored for mony arplicataons using aciarel-filled tronrormers. ..

Hrak caracary: Tz poser drswn {rma a transforsor usually
varies over a wide rong2. Thy rstupg of a twanzfon o wr 15 estalhy lod by che
poner it can henlic contdausue ly witrout ovor-hcatarg. If a ligqurdefilled
trapufounar 15 cenralad ot ovaslead cendotains for a chort poricd of oo, € -
liguied will act a5 a heat cink, abeorbing the excess hoat prodierd tn the i g=
feoner watlout a wopad inee ~ase in toTgerawire.  The result of Lo oomol
inertia is thtt licuid-£illnd tvansformors can operzte at outpuis of up to 2L0
parcent of rated camicity for o paricd of <2 o two Fotrs withoul duraca,
Air-ccoled trunsfommors <o not have thas hrac sinit eflcct and are liutad <o
oparaiing at a maxunm sorvice raclng ot such haghor than the contunuous
rating. Where the current draw on tha transiormar docs not vary groatly ducing
the duy, this limtotion 3s rot a problem,  Eowever, in nost casas e varis-— |
tion in loed requares dry transiommer to heve a 20 o 30 parcent gqreater cavac-
ity than liguid-filled transformers in the same application.

Diclectruc ~t=inTiily  The licuid coolant in a liguid-£11l<d
trancfolmer alzo poovides a signaficant level of elocerical ansulation betse n

the varlious current cagrying olmoncnts within the trensicomer. ar has a s+.ch
lowar daaloctric strength, and open-aar-cooled transfoumers are limited to a

maximom voltace of 25 to 40 kv,

Tha problem of clectrical insulation is even more severo

it the cren-ajr-cooled transfoumar only crerates intarmittencly. Woen the

tranc{owmar is operating, the heat generzted wathin the wanding: ze:ps the
inswlaticn dry, and maintains a hagh dagloctric ctrength of this zolid irowla-

ting mterial. Horever, whan the tranciowmer is not operating, the coils cool
to orhicnt temperatures ard tho wnculoticn cin ebcorb melsiure Sxzom the alr
vhich reduces its diclectric ctrongth.  ©2n air-ccoled transficvi:rs must o
thoroughly dricd hefore being put wnto s2ivice after ecach ool pericd.
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Onc othar prohion with war—_celed troaslocmors 1o too torlzesy
of duct to be attracted fronm tue oxx e the coils by olertrostatic forces. Dust
can build vp n the corls axd Lluck the flow of udr, or 1¢ can form conductive

paths and ciize =hort circuits.
Oen-arr-oralel tmanslomwery arte ¢mnorally liutd to doy,
clean locations weere the lcod roquarenrnis are falrly even and cansi-nt, ard

where the naxamm voliaca doos not exceod 30 kv, Such troneformwors va ba

5 ob
4

successrully uwed an larce offico huildings, rartacularly tall-build.ngs
the Lan fomazrs are locoted cwery faw floors.  Bven wn thas epplicaoocn, thou,n
conditions arise thet ouceod the copabilitics of tha transiommer; for instancs,
in Lthe £:ors Tower an (hicago, wihich is over 1400 feet tall, the clceoorie powey
is broucht 1nio the huilding and vp to tha duistrilution transfsmwor; at 128 v,
which 1s buyend tha woltage lowatatacns of c::cn-az.r-c::ole;’i transforn ors.

Cloged (r-=Filled Trov-Zarm-rs

Transfomnrrs < bo built with dry inert gas (wsually at an
clevated pres.sure) as a hoat transfer mediun,  These trancfcorers avoid tie
mountenance problesvi cavsed By modotuars ard dust in opan adr-colced rvancdor-ors,
but they are simularly limitsd in overloed capacity because of rcducsd thermal
wertia amored to liguid-filled transformers.

Closed gas-filled transformors must be anstalled in prezsuge-
tight contmarers due to the chang2s in gas pressure cuuced by changes in tompoer-
ature, lorever, the modnum voltace ratings of gas-filled transforwars can
he'ocual o that of liquad-filled units.

A number of difforent gages have been usad as hoat transfier
modia in closed qas-filled trancicmers. The most comwon gas wscd in the U5,
is tho fluorocarbon hexafluocpcethene (C,Fi). Nitrocen and sulfur basafluoride
have alsoo boen used svecossiully in certain asplications, Helium has not keen
found to ho a satustactory gas fo- thas application hecaute its low &clocinc
strength reriults in corona discherges within the transfortsr, Hydreogon 15 ane
satisf otory o8 any leiit an the wacsiormex would rusult in a severe fire

haeavd,
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Becausz of the noeroony for a migusare vesool contar-er,
gas~cooled tronsfcrmors arc 30 to 40 prrcent beavier (in PCB-filled transic: ers,
ard cost two-thirds nore {ond tvica 25 nech as o1) Millcd trarsfonmrs). In od-
ditzon, the qus-fi1lled trancformers munt e Sized largor than orl-filled unlts

to allow for tha enpoctod lviavy lowd pods of prar consumption,

16.4 BPolatave Swaceg of Mn~PCB Trancior—-rs

The relative prices of dicerziution transforcars of the si1.e
ond tyoz commenly installed in offies budldings are ouanmarized in Table 16.4-1,
I the RArp hicgh fire point ligquud falled transiolw.r proves o ke accoptaliz
for installation without awnliagy fire protaction, thura sheuld e no coct
increases for nov transformsr inciallavocrs resultirg Srem the ban on the
minufzcture of FCB transforrars. The cpen dry type twansipreys are also cute
cost compolaitive with the K3 wuts fov rost applicctocens,

Toble 16, t-1 _ e -
Pelative Tronsioonar Praicss
T2 of Uit Prive: 1007 WA Unit Prica: 2000 WA L-.t
0il filled $ 15,300 $ 23,300
BCB . 19,900 30,300
R i 18,400 28,000
Siliccone - 22,300 34,500 -
Cpen aur cooled 20,700 35,000
Sealcd gus cooled 30,600 46,600

Source: MOC Dngincers, "Distribution Transfommer Status - Wl Project™,
Mororandum to U.S. Concral Scrvices Mounistration, Juwe L, 1977,
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16,5 —Cogoolls .~ (osas
Cagols e (osrs
Clegu-up Ccota .

The only metis e red Ly tron fovier marals sturers due to e .
ban on the uce of PCZ2 w11l be elo i vp and drrooval eocis yourred i flushoong
ICRs 1o Lloinge and weteraal b odlipg ey onb prior W owsing this couip-
nont to store high five mwoant licodas, Thas cvmment oo Lacis mon rily of
storoge ks, Lilters, [ems, aid piping. Cleaw up oo, wwludang Jizpocal
of contivmrtd eolve e, Lacadd al excend $10,000 sor plial, or a towll cne

tun2 cost i~ .t of rodries $L00,000 In 1977 cri 1978,
- 1
Cost oft &0 - gutas

The 'high fire paint Jiquad cooled transfomory' ard alr cooled
trancfoomers will cost ahout the & o2 Lo 107 nmore than achorsl unirs donodding
on tha acccperbilaty of igdvocarkon base hich fire point trvansfomar lizuads.
Brsed on past sales of 5000 askaccl vnats por vear at an averge srice of
£20,000, a 10% cost increace would intreace to =las ard cosss o the weors by
(5000 % $20,000 % 10% = $10,C00,C00 roxr year)., There should o o efrcct on
total derand for tropsformmsrs for ncer applications. The buan on rohuilding askare!
transioinmers way ircrease the denand for raw trmpsformars by 1000 & 2070 auss
per yeoar. Thas additicral demenmd should be easily supplied as tiie trapslomver
minufachuri:y industry oo it has rocaontly boon ocparating at only about 60% of

capuclhy.

Market struvcrure shovld rnot be sigmlicantly affcot:d as all of
the fcomer minufacturers of askarel transionncxs will have cjual access o
the 'heogh fire point trensformer licuid' raterials and teclunlogy. Access to
this 1market soynent will opon to ose tfanoiommer nanuiacodrers wiw did not
offer askavel as an alturnatdve to oal, Thig will pramarily afford a rurkating
oLporranity to IME Corporation which has never tupplied asiurel umats bat wnich
has a strong market position in ths high fire pownt licuid trarsiomeer worchet
segqment. Tha increased sales by BT will probably be less thoen the total
uicrease in wransformer sales, so this &mall shult in markec strusture <teuld
not result in a net decrease in the sales by any of the other manufiactanors,
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Inoreas~ ! “lrs Toszen

It was wrplicitly wcoomaad chove trat the hioh fire point licnds -
arg satisiactory replacusvnis for 147z in torms of parlormance ard fire saftay.
In fact, the hvgh fue powit liguad s can busn urdcr cortaun corsdations including
exposuwre 0 aa oleenol fixe, ard con reluzcae {lowabla gases 1 an clersrical
arc ccawrs withan the {vansformer, It will bo soveral yeouits untal a compless
evaluaticn of the rolative transtiorror fire ric'is i1s cowplated by vhe Fire
Safety Division of the Nicioral Zweau of Stardoads under a reszarch rrojact
currently bomg fuded by the ULS. Dopartmont of Inergy.

Tt will rol b cossible to accweasoly prodict the wrcroascd fire
losses thet may reoult froa the use of subntatiules for PCOs trapsloimors unesl
the work of w2 Dure-u ol Standards 1s cosdlete.  Any estumates mode ot thas
tins must noz-ssiardly ba basod on sathor cenide cnqoptions. It cowdd ke assumed,
for exznple, that tha 20% price prumwn for askarel transforers vs oll filled
transforars nag Justiliicd by a desrease in fize logzes. Tho use of o high firs -
point transteaner liquid raght achiove 95% of the additional fire enfzoy tmat .
would otharwice be achicveble by using askarcl., The increassed fire lesses re—
sulting fran the vse of the high fare point liquid filled vrats would Uhen be
one prrcent of the cogst of the wints. RBased cn a2 producticn of 7000 new ard
replacerent unts per yCLr at <n average price of $20,000 each, thas loss
woruld be $1,400,000 par year.

16.6  Suwmary

rpansticiore? Costs

Clean up costs for manuiacturers $100,000 1378 cnly

Long Torm Costa

Increased cost of ron~PCY transformers $0 o 510 mallwon
por year
Mditiomol fire losces £rom uee of

non-PCH transiomers 51,400,000 prov yoar
(very rough ctinace)
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amnlotm ot '

Increasad duned for rogloconnt ronsiormors dreuld Sonosase
grployrent ecual (o that lost in tho wwrarsionr v rebuilding coqment of tha
%rjustry (sre Chaptor 5). An addetronal 78 3ok wouldd be expects i an 1979,
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17.0  TOTAL TC3T XD RCIYQIC DS

The preceding chaptors have discussed the various costs which wall
result {rom complianee with the prorosad resulateons.  Costs of decontrmarating
Or scragplng oxisting crumnant, progonration of seill control plans, .ord the
costs associat.d wath the ban on roluilding asierel transformers are all
trans: tionzl e sls -— the amnual ooats wall cventeally docicacte to oo, though
this may rednire 20 years or more. Ceot ing¥eancs Que o the increasal prices
for ren~PC3 canogitors «od transiornrs will be long term costn — thay will be

opoeted to contimuz uvefmitely.

Econwaac impeces, as distenct {rom cost impacts, include emploprent
effocts, changes in market stiucthure, ad mpzebs on energy domand amd the
mternational Balance of trode. Those impacts, oo, can be hoth trens:itional
ard long tera,

17.1 Treasiticornl Coot Irocts

Sea Table 17.1-1.
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Liom (Chenror)
oo Tronaiomerss
umiscturer clean wp oosts {16)

Ban on Rebed ddiong (43
Foredone Suvingd

Loot tecvica Tire

Transformer Sarvice (5)
Loat Wages
S0ill Provention Plan ¢
Lxoorlive Transtormary (6)
fistrpolid) proyram

Procasaing Proytm

tlral Amlysin lor OO

Giejos Limg

Splll Lievention Plan
KD Cyactlore

uipment Todeslgn (15)

lovenlny dwoleuconce (3}
Ol Fillul Trensionnus (7)

1T foalysis ard Diaposal

Mindryg Mot s {2)
fataalid Lowkra
Scrap Coatlneous Hinere
foport Ly Custs
21311 Jreventlon Plope

Table 17,1-1
Transitional Cosk Impacts

Shcending $ million
1919 hoary Totrl
2 § 0 ] .1
14.) 4L losa 420
Por yoal
2. 3.4 less s
fer pears
1 0 1
| 0 1
H [} ‘
0 2.7 {2 yours) 5.4
0 : <1 (1981 .
003 0 .
.02 v 0 .02
[ ]
1 ¢ 1
u ' ).4% loss 100
[or yoat
Qplota by Oos, 31, 1981 2
Ooyprlete by Cac. 11, L98L &
01 . 0 o2
04 a il

. ‘Data ot Lvallable Lo suypore estimata; protably small cost {mact,
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1001
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125
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120y
Llgod

LRA/TY

1100%

tloy
200
196N .

11008
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Itoe {Chapter)

Houckromgnata 13)
Replacoment Cost
Iicroased Lalog Coets

Ihpleaul b Systome (10)

Dis Castlng Machinoy
Aalysis and Supling
Report vy
Splll crovention (lans
Detontenuwt ion

Oy stpliaw lo Systems
Dot fnation
Crodutlon Interoiptions

ot ramafer Syslons {111
Cnyicencors (12)
Rortaind Uik 1131

Table 17.1-1 {Con't)

Transitiznal Cort imoacts

tnaroased tost of Synthetio Rood

[+ TR AT EWE 1Y §
Inuioiaud Lenk of foad OBL

10 L e hetlon of Raclabaod
iydraal 1e Huwld

Fhithalocyaniine P§ peats {14]
Fowsvess Quaves

§ Mitljon ler Yuar

979

1

1)

1.

1.

3
3

3

s

-2

o0

3

3 i 1lidn

5i68

Bucuoding § Mllllon
Yaira ™ AL
o $ 15
[+] .5
¢ .9
0 .2
[} 5 .
7.3 (1980) 4.8
- L} 16
'] . (1]
"
0 he
0 .2

100 (yearw 2-5)a%ed 50n
&4 (ypnra §-15¢ (30004
-4 {9 .8

0 -3

—
$1,002 mlilton

Aruta int avaifulle 19 syport cotlvate, potentlaliy lame cost bepact,
saa0yuty o contbioe Lidefinitely watil vaste ini sicdol oll o lorer ontalng meas wablo amounts of PCh,
domund sy ceaulk dn sl Clcantly ruluced Inpacta.

sonayrur biaped cotimils,  Oocrossgd

-
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Estiroted
Todla 1ty
o b *tirat
1204

~190% 1900%
150%

150%

1350%

~ Uk #2008

~10% 4190y

Aa

=508 +100%

-8t il
-8 42008
1203

=500 +200%
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17:2 IBniTc"m Cast Lop rrs

Transfommars:  (Chapter 16)°

Incroaced cost of mon-PCR tioarsformorn

Incroised fue losses

Capucator: (Cwprar 185)

Inzreasnd cost of non~pPld rover factor

capicitor

Ioreased cost of non-LlCB capacitors

Inzrraced fice Jossis
Docrcasad corvice lifa

Diarylicde Yellow Ploment (Chapior 14)

Incvreosed cost of substituie pigments

Total

Present value of long temm cost irpazts assumng

$0 o 10 mullicn/y=ar
Data rot avaxloble

10.% mllicrn/y ey

10.3 wellon/y e
{ 50%)

Lata noc avolcl le

Lata not available

$5.5 to
$7.8 o
+

S0 o 35 mu]l-on/year

$23 to 56 mullion per year

10% diszount rate = $230 to 560 mallron

17.3 Ponloveent Incacts

Item (Clipter)

IR transformers
Rebuilding
Railroad transformars (6)
Retrofill amd docontamination
program
0il Filled Transtormers (7)

MAvilysis
Digposal services

Mining Machines (8)
Spill Prevention Plans
Elcctranagnats (9)

Increased demand
Mditiopal Labor for Oparations
without Magnats

Mydraulic Systums (10)
Doemntomanation frogram

No. of Jobs (1979)

=123~

Total Man Yorrs

-50 1470
+55 + 165
+42 to 106 +1235 to 3118
+69 1o 110 +2029 to 3235
+ 2 + 2
+50 +25 to 32
+50 + 17
+12 + 24
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I (Chroter) Mo, O T (1070) Tot L 179 oo

Lost Production from ront 1! Lo trcu- - ~-5007?
clociry of facilitzes during soeric ol Javofrs early
dooontennation m 1879 1n <% steol

urlusiry for sescoal

monti
Spill prevontion plans +5 + 5
Peportirg requuromsats +7

Lot Transivz Systure (11)

Droontuadnaiicn projran ? »
Coopressors ().2)
D_sontominieicn progenm +1 + 1

noclarmed 001 (13)

Dan on roclcoretion of coataminotod -12 o 15 - -24 o 30
hydraulzc fluad

Diarylade Yollow Pigmonts (14)
loss of jobs in manufaeeiure of pignents -200 Job lossas offset
roa

S
by ircreaszel copley-
mant 1 et oot
. of subntitao
materlals,
Capacitor Maufacturany (15) 0 0
Transformer Manufacturing (16) +15 +1470

17.4 Other Foorenmye Impacts

No sigmificant sarket shifts are anticipated to result fran tha han
on the us2 of 1X0s in tha manufacture of capacitors or transfonnzrs.

The only significant umact on encrgy demand will be for tha c1l
reguived to replace the contaminatid toopcizoecx oil, lhwydraulic fluid, heat
tromsfor fluid, and compresszor fluad whach must be drained and incirciaccd as
part of the decontamination program.  Thas roegurrcrant will be insageficane
win camarod with total o1l concumtion, particularly sirce the Lixroased
demand for (ronsfommer oil will b sprodd over 20 yoars or hora.
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Malance of trade nay bo

A nurler of mirer UL e on e

antdaipatnd. The ban on the » . Lraen of DCS cavacitors in foveren nade
clectrica]l cequipment might decracre tha avasd.bility or sligihtly irercsse
the price of wnportcd fenlicrecs. Th2 rostriciion on he X3 oontrminsticn
of diarylid: yelle s pirrants micl end the Lroortaticn of this mat-rial.
Howzver, tw ban on rezycling concmamated cronformer oad weuld e ermaacted
{o recult 1n on wmercrrcd demand for nov o1l, armd the baa on tha rovulding
of trznolosaosss will rrexoase the mrbor of now trapsrcnies § Laeny achulactired
rosultirg in an ineze od demord Lor buwsite 0 make the <Jlaniem sdire used

in thor cozcoruciaon,  Sufficic-d dota is rof avarloable Lo suppowt 8 guohtis -
tave analysis of thie cffeocts, ard the total wsnact on tha balenze of trade

ig mot eT.2tod to be sicnificent.

N> sigraficant umpects on cupplies of strategic materials were
identificd in the courzz of thas study. '
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APPIIDIN A

TOXIC SUZST ILJES COnTOlL »LCT
Public Laws 34-469
90 Stat. 2003 et seq

Page A-2: Section 6{e): Folychlorinated
Baphunyls

Page A-3: Section 6{a): Scope of Pegulation
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3

PUBLIC LAY 94— '09-=0C 11, 1976

{o) Porycurowiar » Bipmrwvrs - (1) dvalin oix month, aftee
the etfortive data af dus Aet the Adins werator hall promuleate
rules Lys-

{y) ]}ncrcuhc withoas for tho Anpooal of pulyeblerinated
bapd o, ad

&H) ieped poivdhluunated Lt nvis 1o be nathed s thoeleer
apel sucane vinan s and we oruct ans Wt tospert to theee
prodo imeg, diinbutoa e v cees, a2 00 wsposal o widh
TCUPLL 1O LY it et 0f sl acoi e,

Reqeuian ne, proariv 2 oy naes wernt o oy st thiedl ba con-
siatent wat o the teetiren ent of P s 2y asd 1)

(D (8) Lacept s poaaad under abpcvgeph (L) etfeetive ong
sean ftes the o tite Jate of thrs Yot Lo per onomay anul elue,
proces av ditnbute e nmeres e e snv pod eidoiiasad mpasnyl
thany maprerather thevm tetaily onslesn] muaner

(J1 The Admravavnc may by o1 ibe withostze che mongflacture,
proce sine, distereution o eompigiee or wog (ot any dombitation of
stich sclivipies} o€ omy Wiy sttt oo gy tea r e anesother than
s total e encloed nyane ot Samin Cvoe ida o o anag-
factute, p'u,. e e,y techgtoon dy g 07 o0 e (or cembimation
of suchi atevietes) Wil ot proeene o unseasanaole rilh of wnjury w
hewlth ot the eis (romsuent.

(C) Fur the purpeas of this parnpeo b, the tera toto My cnelased
muetna T omens oty none e wheh woll o sure that any cansaure of
hwnae bapes o e ensvioorment too 1 poltendommated ooy ] wigl
be tnzieate ant as cotorian by the Lumnu.rator vy tule

(330} Nacept 2o provicrd insubPatamiorn 3 (2) ad (L) —

(1) uo pevort may mapuiactine sy ~olsenluiia ted biphenyl
after two senes aftes tho erfeetive Jeteof tis et amd

{u} LG JRERN 1y Prorss OF dizaDate i tomiveree any poly.
chlorey sed biphen Lt v o rd we- 1+ yee 7 tar suen date.

{I3) v percon iay petston tae Mdinm thitor foc in evamption
fren the Lo aneits of subpart oroh (), wed the W ninsstiater
may groant ’\y ride such an exemiption i the Admimhazor Ainds
that—

{1} an unressounalle sk of mjury to health or envitoament
would not result el -

{21} qond fablc effouts have been made to deselop a chemical
substance witel des not presant an aneesarable vsi af Injury
to heitth or the enstronivent and which may be substituted for
such poltchlonnated biphens k. :

An exenption granted nnder this sabpaiazraph shall be subject to
such 161Dy ted cmehivana 18 the Aamomstrator el peserios aml
shuli he i eifect for st pertod (put Aot nore han vie yeat from
the date 1t 18 granted) as rthe Adnnnet vor may pre enne.

{C) Subpzrageaph (A) shall not 10pis 1o the ll::-...l.tlt-on in come
merce of any polychloninated bipvand f 5wt poi:cidornated
biphenyl was tald for pucposes sthet tian resaie befote two and one
half vears after thedate of enactnent uf tas At

{4 Any rule nnder parmroaph (1), (2 8), ov (W {DY shaljl he
promulgated in accordanue wath para zorpl (), (3}, and {4} of sub-
seetion (e). .

{3) Thes suburction dees aot © mut the utherty of the Ldmuines.
trator, under any othet provicon o tas et ar any other Fedewal law,
to take wtinn aespecttnr any pehchlos wtad oipheny L

90 ITAT. 2023

Rulys.

“Totwily eccloved
manuver,” -

Peanoo for
exsmpTiog,

Terns and
cendiiaung.
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15 USC 260L,

S5FC 6 AFCUTATION O MAZARDOL T QY MICAL SLTSTANECES AND
MIXILU D,
(1) Scorgor Ireor vins =17 e Vi wstiarar hads ) at there -
g 1ce anabife b to oot Tt t o aangtaecare oo e, s
thabueran an comnnaor 0 o G Db It doar CUPC T TRt sl aaice o
nilctive, or that any o alunaton of 1eh e s e, o wtl
preoent s unteacosdue oy ol ange o health e the ~nsromnent,
the Aot traor cndf e onle 2abpay ¢ 2 ar ingre of the foflow s
1ETUIG OIS 1O 20rl it L Bl OF TNTE 1 1o g v s ent e -Sa1 T L0
proteei adequatels 1 anlt cueh 0l ooy the b ¢ L ardeiconae
L v nis
{1 Ao ot (A) probabie wethe manidf et o e, processs
e or i odoat vn e comiere s of Sceh subutanes g IRt (re, or
(L} Joveniin ¢ ' o nonnat of such ~v =~ Gws o) angac e b nien oy
be m ondactured posr cod, ot actid nied in ecanmere ’
() Nepmron mwr—
{4} prabivaineg the pannd wtuie, processine ar Gistribaie
fioh 1n cot i niee af uch snb e o yntins {re (1) 0
Patticufar wee el {3} A PRITRULG IS IR A Lun WRfItan in
excess of a lovel sveethied by the Adpunetiatar i the rule
nuposinT the pequientzat, ov
JB) lnotine the amount of snell tubstaucs or mitiure
witich w1ay be manulctnre i poowesad, or i zributed in
commatee for (1) a partieniar nee ov (1) a AR ELITEY TR
oA coneut U in exeets ot 1 level s ae,.od by the
Adminstratorn the wde nupozme the requuiscmt,
(.1? A requircment that such ~uRIlane or mntuie or any
article cougmmin # such smberanee o1 ruxturz b marsiod w.th or
accompumed by c'ear and adeqeats <armmgs and instrict.ons
with respeet o ts ute, distmbruon 1a commerce, or dictosal or
with respeet to any combtiration of suen wetinites e Jorm and
content of ruch warmie¢s and weerucions saali b2 prec.iged Ly
the Adnumsirator. )
(1) .\ 1equireinent tiat manufactirers and procceors of such
sub-tance or mintere make and retum recoras of the proccs es
used to mamufactirre o1 pracess sucn subsiancs or rm\'[urc il
rmomitor or conduct tests whieh are reasonabla and necesary (o
assuie comphiaacs with the requnemems of oy rule 1pplieable
under this subsaction,

1

(5} A requitemient piohubiting ar otherwize reeulating any
tnanner o meatiwd of commercial use of such substance or
muixture. o=

(6) (.\) .\ requirenrent prolubiting or otherwize resvlating anv
manner o method of disposal of such substance or nuxture, or
of any aitichs containing such sub.trsee or mixlure. by its manu-
fveturer or processar or by any otier purton who wscs. or dizposes
of, it for coramerenl parpooes.

(BY A requirti.ant uoder subpuetgiaph (A niay not requue
ony per<on to tale iry actron whicn would bo m molatum of
any law oe reqinr-ment of, or i «Heet for, a Stats or poittieat
subdivizion. and sh+ll (aanire each pe~eon 2ubject ta it te retitr
each State and politicil subdivision w shach o requated disposel
may occur of such noosal =

(7Y A requnietient anrecting nbnnfarturers or processors of
such substancs ar e o £ A) to e potior of sieh i saconable
pisk of vrjury to L tiibutoss in o oantmieres of el substiucs or
pnatnre and, o e tuind reasonably dacurtanble, (o uther pare
£003 10 Pe-nession o s fabstanee ar Tuxtnre Ar ¢xvo_ed to such
subatnnee ot mistuie, £31) ro give oabhlie notice of sueh nisk of
gy, wd (C) to teplace o reprchee such ubuzanca or
mytuee 1g elected By tie percon o which the wopniemenc 3
directed,

Any requinement (ar enmbination of tequirementsy pupreed undot
this anbvsetion may Lo Junited o applhe won to speatied geogn phie
dbvs,

A=3
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