COMMENTS CF
TEE CTILITY SCLID WASTE ACTIVITIZIS GRCIP,
THE EDISON ELECTRIC INSTITLTE,

THE AMERICAN PUBLIC POWER ASSOCIATION AND
THE NATIONAL RURAL ELECTRIC COOPERATIVE ASSOCIATICN
IN RESPONSE T
ADVANCE NQTICE QF PRCPOSED RULEMAKING
CCNCERNING RISKS POSZD BY FIRES INVCLVING
PCB-CONTAINING TRANSFORMERS
49 Fed. Reg. 11070
(Maren 23, l38q)

Docket No. OPTS-62018

Submitzed o

The United States
Environmental Pratesz.z- ifa-:r,
June 19, 1984

of Counsel:

WALD, HARKRADER & ROSS
1300 Xineteenth Street, K.W.
Washington, D.C. 20016

MONS 213857



TABLE OF CONTZINTS

INTRCDUCTION AND SUMMARY QF POSITICN . .

I.

s,

DATA REGARDING USE OF ASKAREL TRANSFCPMERS AND
FIRE-RELATED INCIDENTS . . . . . . . . . . . .,

A. Inventory of Ut lity=Cwned Askarel Transformers
L. Current Inventory . . v & v « v o o v v o u .
2. Voluntary Phase-Cut Progrars . ., . . . .
B. Fregquency and Nature of Fire Inc.den:s
l, Frequency of the Incidents . ., ., ., . . .
2. Exposure Levels . . . . ., . ., .
J. Clean=-Up Costs . . . . . . . + v o « « v .
4. Factors Decreas:ng F.re Incidents . . . . . ,
C. Rewrofilling Experi:ence . , . . . . . .
C. Inpact of RPC Data on EPA Initial Estirates
1. Frequency of Fire Incidenzs . . , . .
2. Clean-up Costs . . . . . . . . .« . . .

REPRESENTATIVES OF THE BINGHAMTCN, SAN FRANCISCO
AND CHICAGO INCIDENTS . . . . . . . . . . . .o

A. TFires Associated with Askarel Transfcrrezs Ars Ra:ce
B. Potential Risks Are Cverstated . . . . . . . .
1. cCauses of Pires May Be Freventable . . . .
2. Levels of Contaminants Formed Is Inconsistent
J. Confounding Sources of PCCFs and PCCDs .
4. Formation of Reaction Products . . . . .

S. Exposure and Health Effects of PCBs,
PCDFs and PCDDS . . . + v v v v o o s o + & o

C. Conclusions Regarding the B.nghamton, San
Francisco and Chicago Inc:idents . . . . . . - - -

MONS 213858

L]

wn

wn

L]



III, MECHANISMS OF PCDF AND PCID FCRMATISN
IV, OTHER RELEVANT FACTORS ., , ., .

L

A. Scbstitute Flu:ds for PCRs .

B. Risk from Contam.nated Water .

(3 [ .

€. The Consequences of Bu:lding Fires ,

- LI . .

CONCLUSICN . . + v + v v v v v v 4 v o &

. . . . . .

MONS 213859

i s

(]

.

[



The following comments are submitied on Lehalf cf --e
Utilizy Sol.d Waste Activities Group (USWAG). the Ed.son
Flectric Inscitite (EEI), the Ameri.can Public Power
Association (APPA), and the Nat:onal Rural Electric
Cooperative Association (NRECA) in response %0 an Advance
Nezice ¢f Prcposed Rulemaking (ANPR) .ssued by the U.S,
Tavironmental Protection Agency (EZPA). 49 Ped. Reg. L1072
(March 23, 1984). sSpecifically, EPA sough: data regari.-g t-e
r.sxs posed by fires :nvolving elecirical transformers tha:
contain PCBy and the mechanisms f0r el:Minating or mMit.5a%.03
these risks,

USWAG 18 an inforral consorsiur of EEI, APPA and NRI:ZA
anrd approxirately &5 electric utilily operating companies. I:
L8 the principal national association of Lnvestor-owred
electric light and power companies. APFA is the nationa.
associat.on of publicly-owned elec2z:c ut.ilizies. NRECA .3
the nat:onal association of rural elec:zric ccopezatives.
Together, USWAG members represent more :than 8% percent cf zhe
total electric generating capacity cf the United States, and
service more than 35 percent of the nation’s consumers of

electricity.r/

*/ A list of USWAG members participazing i these comme=:s
is attached hereto as Exhib:it 1.
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INTRODUCTZCN AND SUMMARY CF PCSITICM

In Augusz 1982, EPA authorized the use of a pcsilas_ 2=

of transformers containing or contaminated with PCBS for -he
rexa.:nder <f the.r useful lives. This author:zat.on was hased
on EPA's determination that the continued use of such
equ:pment did not pose an unreascnable risk %o human heal:=n or
the env.ronment. Urnderlying thi:s uyltimate concl.s.of we-a =-=
follewing findings (see 43 Fed. Reg. az 11370):

l. The resulting reduction in risk, .0 the absence cf
such authorization, was insufficient to outwe:gh the su-scanz:iz.
costs (billicns of dollars) i1nvolved in such an actizn,

2. Servicing conditions, maintenance act.ivit.es, a=a
i1nspection programs reduced the exposure riss<s assoc:ated «.in
the use of PCBs in transformers.

3. Releases 2f PC3s 2o ifne environrent and expes.rs:
te humans were mainimal.

4. Accelerated phase-cut and other risk reducs:on
programs were not reasonable when compared to :he potent.a.
reducz:on 1n release of PCBs achieved.

Prompted by a challenge o these find.ngs filed o
EDF/NRDC and reports of three fire incidenzs involving P23
Transformers, EPA issued the ANPR in March 1984 seeking
furcther information on risks to the public health and env.zan-2-:
posed by fire-related events. Notwithstanding the fact-fird.-:
mission intended by the ANPR, EPA concluded, based only za :re
very limited data there presented, that "PCB-Transformer [.res
pose relatively high risks, occur with unknown {requency and
can result in relatively high clean-up costs." 1d. at 11070
These comments and the analyses, studies and mater:als on
which they are based demonstrate that EPA's initial conclus.c-3

cannot be supported.
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Specifically, in response to the ANPR, USWAG canduc-ed
an extensive susvey of electric atillity corpanies regard.ng
the current Lnventory of high-concentrat.on, PC3 Transforrers
(referred to nereinafter as “"askarel cransformers®): fire
inc.dents that have involved such equ.pment; ensuing clean-yp
costs and other natters.'/ These data and other ,nformaticn
disc.ssed balow regarding the matters on which EPA solic:-ed
data, show that:

1. The risks posed to humar heal:h and the
envizonmen: in the event of a fire-related incidenz involving
an askarel transforrmer, including any effects frem exposire
to the products of PCB combustion, are de Mminirmis uf not non-

ex.stent.

2. The probab,lity of fire-related events occirsing
18 ex:remely low.

3. The costs invslved 1n claaning=:D the wo fire
fc.2ants ident:f:ed by EPA as "relat.ively 2.gh"%*/ are no:
representative.

4. The costs associated w;th the avaiLlable op:ions
for mitigasting or eliminating the minimal risks posed oy f.res
iavelving askarel transformers, are not reasonable when corpazsid
to the potential reduction :n exposure risk; Or put anmcther
way, the resulting reduction in risk clearly would noz
cuiweigh the substantial costs involved.

As EPA is aware, the electric utility i1ndustry nas
been deeply and responsibly involved i1n the management of PCRs
for more than a decade. See USWAG/EEI/NRECA, Comments and
Studies on the Use of Polychlorinated B.phenyls .n Response =2

An Order of the United States Court of Appeals for the

r/ A report on the survey conducted by Resource Planning
Corporaticon 18 attached as Exhibit 2 ("RPC 1984 Repor:z").

%/ 49 Ped. Reg. at 11071,
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oistrict of folumbia Court, Feb. 12, 1982, vol. I az

("1982 Comments”).

control measures that can be justified by =-e body of scie~=_:.

1-2

The i1ndustry continuies ta be support.ve -~%

o -

evidence.®/ But however that evidence .3 weighed, there nas

been no acknowledgement of the effectiveness of the PCB

control measures already in place.

Thus there .s growing

industry concern that this failure =o recognize the effect =7

the controls 1n substantially eliminating release of PCRs .n

the environrent and exposure of humans to PC3s has distorzed

the public's view regarding the continued use of PChs.

cirrent control measures, regardless of whether cne

new views them to be justified by the scientific evidence, ars

effect.ve. The need for addizional and mcre restric

is highly questionable.

Tive reg_.2:.:"

Even 1n the case of fire inc.idents

involving askarel t-ansforrers, where EPA believes tha:t

cerzain by-products of pyrolysis or combustion -- more sc :tna-

the PC3s themselves -- pose some sort of risk to human heal:-,

the perceived human risk described py EPA appears tc be bases

on the presence of the chemical (whether PC3s, PCOFs or PCIls’

rather than on the actual exposure levels and the effec: of

that actual exposure.

4

It is USWAG's overall view that this evidence,

Overall, the exi3%.ng evidence shows

notwitmsza~3i.-%

prior Congressicnal and regulatory action, does not
warrant many of the restrictions in place today.

MONS
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have programs undervay to eliminate any pezceived pozent.al
risks resulting from even these rare inciients, and cna:
further regulation of this industry’s equipmenz s unnecessa:;.

While the focus of these comments 18 that no furcher
regulation 1s warranted because of fires involving askare!
transforaers, USWAG wants to emphasize that the argumencts
against f.rther regulation of mineral oil transformers are
sven stronger.

I. DATA REGARDING USE COF ASKAREL TRANSFCRMERS AND FIRE-RELATED
INCIDENTS

The electric utility industry has used eguipment
containing PCBs for over 50 vears. Some equipment, because of
1t8 location or electrical propesczies, was designed zo use
PC3s as a d.electric flyuid. This equipmenz included cransior-ers
that ;041d be used in locations where f.re prevention was a
significant factor, Thus, as shown in USWAG's 1981 s.rvey, cf
the 19,640 askarel transformers then owned by the industry,
some 22,469 were located in the utilities’ distzibution
systems. RPC L1984 Report at 6, QOther transformers in use 2N
electric systems, numbering about 20 million, customarily used
mineral oil as a dielectric fluid, As a result of manufact.ir.-5
or servicing conditions, some of th.s equipment was fouynd =0

contain concentrations of PCBs over 50 ppm.*/

r/ Approx.mately 108 of the mineral oil transformers
vare found to have PCB concentration levela above
$0 ppm, while only 1V were found to have
concentration levels above 500 ppm. 1982 Comments,
vol. III at 3.
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In responding to the ANPR, USWAG focised .55 4322

gathering efforts only on high concenzrat.cn, askare! =pa-

n
'h
(W)
"
]
"w

This approach was taken for several reasors. F.rsc, re ==
iacidents that apreared to have triggered EPA's concern eacr
involved an askarel transiormer. Second, there is a genera.
nelief .n the industsy that the problems associated wich

m.=era, o.. fires are substant:ally different tnan those

ra:sed oy EPA in the ANPR; i.g., the significan: concern cof o
mineral oul fire is the fire itself and its potent:al =0 cause
severe injury to people and property. In addiction, as discussed
in Seetzion III, the potential production of chemical by-produc:s
fron coavessian of PCBs during a mineral oLl fite is 2e..eved

22 ze rin:mal. Firally, as shown 1n zhe 1392 APC renco: see,
e.g., 1932 Comments, Vol, IIl at 150-%9), anc as conclyded =y
SPA 1n the August 1982 rule (see, e.5., 47 Fed, Reg. 37145-47

(1982)), the cost of the available risk red.ct:on cpticns

regazding the use of mineral o1l equipment, ameunzing 2o 2:l..:==3

cf dollass, wvould be totally unreasonabls compared to the
benefits acnieved,

The 1984 RPC questionnaire, therefcre, principal.ly
sought information in three areas:

1. The number and location of askarel tcansforrers
owned by the electric utility industry, including the
utilities' plans affecting the future use of this equiprent:

2. The fresquency, timing, location and circumstances
of fire incidents that occcurred over the last three years ard
involved askarel transformers; the cost of clean up following
such incidents, and the populations exposed to such .nc.dents:
and

J. The utilities' experience with retrofill opticons.
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The complete results of the RPC survey are susmis-ed
nerewith as Exhibit 2. A summary of the f:2dings foilow

A. Invenstory of Utility-Owned Askarel Transfor-ers

l, Current Inventoery

When first surveyed in 1981, the utility industry was
estimated to own 19,640 askarel transformers out of a total
sn:verse of apout 140,000 then 1n service. Qf those 39,640,
sore %7 or 22,469 were located on the utilities’ distribus.an
systems.

Current data show that the electric utilizies now gwn
abodt 316,000 such transformers of which some 18,291 rera:n in
service on the distribution systems. As concluded by RPC, :re
Tagnisude of the decline 10 the inventory is greater tnan
norrally would be expected, primarily due to phase-out prograrcs
inisiated by some of the companies.*/

The general locat.ion of the askarel transforne:s on

zhe discribution systems was found to be as followsies,

Number of Pezcent of

Transforme:s Tot=al
Inside Building §,000 32.8
Sidewvalkx Vaults 10,919 £9.7
Cther 1,372 7.%
Total 18,291 100.0

The overwhelming majority of indoer transformers

(84.5%) are located in vaults with:in the building, while 9.3%

%/ These programs are discussed in the next section,

X/ RPC 1904 Report, Table 1 a: 6.
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are located :n separaze transformer rooms; only §.1% ara
installed in open areas.

Natural ventilation 20 the cutside predorinazes eve-
wizh regard :to the indoor equ:iprent. Further, less taan na.:
of the i1ndoor transformers are (nstalled i1n locations whers
there is direct access to a,r conditioning or heating systen
iRtake vents. In total, of the 6,000 indcor :nstallaz.zrs,
less wran 60 zrarsfor-ezs are fcund 1n vay.ts or rsoos _-
which such i1ntake vents are located arnd less than 2,700 are
found where such i1ntake vents are in the arez :rred.ately
adacen: to the transformer vault or roem.®/ While other
:ndirect routes to heating and air cond;tioning systers can -e
idenzi1fied, 1t ;s cons:desas.y less lixely that these sciuzes
weuld provide a pathway for sign.ii.cant sTcke travel. RF:
L3835 Repor= at 8,

2. Voluntary Phase-Qut Procagcars

As :ndicated 1n the RPC survey, 76% of the sarveyed
gtilities have askarel -ransformer phase-cut pragrams in

effect. Id. at l2. BDased on thess voluntary p-ogTams, i: .S

*/ RPC 1984 Report at 8. Of the 12,29] transforrers
located i1n outdoor :nstallat.ons, approx.Tately l,J3%Q
are located :mmediately adjacent to buiiding heazicg
and/or air condition:ng systens that could serve as
a mesns of bu:lding access for smoke/soor. Id.
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estirated that the number of distridution system askase,
transformers will be reduced frem 18,291 t5 12,987 by the e-2

of 1988 (a reduction of 29%), to 6,402 py 19909 (a reduc:.zn

§%%), and to 2,927 by 1994. 1Id., Table $ atz l3. Thus, cf :ne

distribut.ion askarel transformers on line today, only 16% 5

them are expected to remain in use in ten years.
Notw:thstand.ng the adcption of these programs =y -a-,

f the utili%ie8, USWAG bel.eves that the cont.zued cse =f
askarel transfcorrers dces nct pocse an unreascnable Tisk of
injury to human health or the environment. These acti:cns -~ave
been undertaken against a background of several conceras.

F.rst, there has been media and community express.on of
cesceived risk from any exposure to PCBs. In add:t.ion, there
have been two instances (Binghamton and San Francisss) .n
which very high clean-:up costs have been :ncurred, in pars:
because of the absence of any clean-up standards. The
uncertainty of the financial consequences that could be  rpcses
in regard to clean up, and from potent:al lit:gatien, regacl.ess
of :ts merits, has resulted in business judgments to phase cu:
some of the askarel transformers.

We feel the actions the industry is collectively
taking deserve some recognition and credit by the Ageacy .2

its analysis., At the same :ime, however, the initiation cf
these programs should not be viewed as industry agreement :tia:
any unreasonable risk exists or that further regulatory ac:t.zn

is warranted.

MONS 213868



-10=-

B. Frequency and Nature of Fire Iaciden:s

L. Freguency cf =he [ac:derts

As shown by the RPC data {RPC 1984 Report at 9-1.°.
the annual nuznber of expected fire inc.dents iavolving oz, .ty-
owned askarel transformers is extremely low. Only e:ght such
incidents have occurred over tie last three years, ind.ca:.:-s5
an annual estimated raze of 0.0ls. Of these, none occurred .n
indistr.al .occaticns or in utility substation or generat.ing
fac.lic:es. In addition, desp:ze the cne dra=at.c event a-

MaTxe: Plaza in San Francisco tn 198), she actual arzun: a

*h

smoke travel associated w.th the incidents was neglig:ble. =
cne inc:dent no smoke escaped from the tzansformer. While
snoke escaped f-om the transfo-mer in the other seven :sc.dents.
in five casas the smoke e:ther 4.4 not enter the building (r.c
outdocor :nstal.ations) o entered only tle area :Tred:ats.vy
adsacent to the equipment (three :ndoor :ins:tallat:i:cns). I-
orly two incidents involving uziliity-owned equipment d.d s-z«2
sravel into public areas of a bu.lding. These situaz.cts
involved the Market Plaza/San Franc:sco and F.rst Natiora,
Bank/Chicago incidents that are discussed more fully belcw.

2. Exposure Levels

The only data available regarding the chem.cal cormpes.t.
in samples taken following fire inc:dents invelving asxare.
transformers are the data obtained following the Binghamton,
Market Plaza and Firstc National Bank incidents. As acknow.ezz2c
by EPA in the ANPR, no PCDFfs and no PCDDs were found in tne
wipe sarples from the bank building, 49 Fed. Reg. at 11073,
While contaminant levels were found at the other two locat.cts.

USWAG believes that the significance of these findings

MONS 213869
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Fac*ors Cecreasing F.re Inciden"s

4.

As i1ndicated above, phase-ocuz programs ia place w...
substantially reduce the number of askarel ctransformers z:a-
could become involved in a fire incident. That decline,
coupled with the overall incident rate, shows conclisively
that the risk of a fire incident in the furure on ut;l.ty

systers .s very low, as shown .a the following table:

EXPECTEID NUMBER QOF ASKAREIL TRANSFCRMER FIRE
INCIDENTS IN THE ELECTRIC UTILITY INDUSTRY

Ygacr Estirated & Estimated
of Askarels+* cf Pire Inciden's
1984 38,9084 4.6
L38% Jo,238 3.9
13388 27,601 3.9%
1287 28,147 1.2
1988 23,424 3.0
1989 21,088 2.8
1990 20,711 2.7
1991 13,518 2.5
1992 18,1364 2.4
139] 17,173 2.2
1394 16,200 2.1

*+RPC 1984 Report, Table 5 at 1), and assumes 20-year
average useful remaining life for substation/generat."s
faciliey transformer.
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*ng likelinocod of such 1ncidents oczurr.ag also .3 Tii.Jazed
by the presance cof protective devices (f.ses, switcnes o
breaxers! cn many distribut.,on systems. Such devices are
installed to isclate the transformer in the event of a fa_l:,
Seventy~-five percent of the distribution askarel transforvers
have protective devi.ses on the low voltage s:de of the
zraasforTer, while 19% of the equipment have them [=g-a..as ==

the Righ side, RPC 1984 Repors: at 12,

C. Petrafil.ling Exderienzse

RPC scught data from the utilities concerniny sne.:
experience with flush/refill and filtering processes ta
decerm.ze the freguency with which these Tethods have be2an
used, whe levels of PCRs achieved over time, and the c23:s cf
the prograrm, As .ndicated :n the report, the results navs
been extremely errati1c and canncot be corre.ated wish the
mezhods ysed, the ti.me elapsed or zhe expenditi-e made. RPC
19584 Repcert, Table & at l6. USWAG bel.eves, therefore, tha:
there 13 no bas:s to alter the conclusicn 1 reached :wo ye@irTs
ago that retrofilling askarel transformers is not, 1in the
overwhelming majority of cases, cost effective. See USWAG ETI N?FIl:
Reply Comments on Proposed Riles on the Use of Polychlorinated
Biphenyls in Electric Equipment, June 24, 1982, at 22. F.rtherscTe,
there continues to be too little known regarding the elec:r.izal
and fire resistant properties and toxicity of the substizute
fluids to in any way compel their use. §ee Section IV. A.,

infra.
MONS 213872
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D. Impact of RPC Ta%ta con TP3 ‘”*Eiii_iaaaaasag

The information pravi.ded by RPC demcnstraces :=a- daza

on which EPA based 1ts prel:nirary assessmen: of the r:.sx

posed by the continued use of askarel transformers are se-.o.s.,
flawed, Fires involving these transformers are rare, [scla-ed
events. In addition, while abnormally high clean-up czs=s

have Eeen i1ncuirred in two cCases (cne of which d.d no:t .nve.vae

a azility-owned transformer), the exgectel level of cleax-_;
cos:s .3 substantially less.

1. Freguency of F.re Inc:.den%s

The RPC data on the number of expected fire 1ncidents
cont=rast significantly with most of the estinates noted by IPA
1n the ANPR. If EPA continues to Jef.ne a cazastrophis Lns.de-
as one in which clean-yup coszs of §15-20 =million can be exzez:2:,
4 catastzoph:.c fire incident invelving a utility-cwned asxarce!l
tzansfcrmes can be expected approxiTately once every 2.3 ysaacs,
{Tmis figure i3 based solely on the number of transforrers

adjacent to intake systems.)®/ RPC 1984 Repore a: 19, 290.

the focus is placed on the number ©f 1ncidents 12 which

b4 This frequency rate was derived as follows: RPC 1dex:.f.ad
2700 indoer askarel transformers (6000 total indoo:r
transformers (Table 1, p. 6) x 44.7% (the percen:age
of indoor transformers adjacent to .intaxe vents)) and
1300 outdoor eskarel transformers (12,291 total
outdoor transformers (Table 1, p. 6, and p. 8§8) x
10.9% {(the percentage of cutdoor transformers adjacen:
to intake vents)) as being potentially involved in wha:
EPA has defined as a catastrophic fire. See genecal.:
RPC 1984 Report at l9. These 4000 transformers
were multiplied by the reported frequency rate of
askarel transformer fires of 0.0l% to arrive at
0.4 fires per year, the equivalent of | fire every
2.% years. 1If measured against the total populat.ion
of equipment, the frequency rate would, of course,
be dramatically less.
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smoke reached substantial portions of a bul.d.ng, the
expectancy rate based on the utiliey data 13 the same. ASa.rn,
1t was only in the Market Plaza incident that smoke was
carried in ary s.gmilicant way .nto the public building.

2. Clean-up costs

As discussed above, the RPC data shew that the level
of clean-up costs aversged about $279,000 1n iadoer
installations, ard $27,700 in si:dewalk vaults. These leve.s,
rather than the aberrational $1%5-20 million figquses, should e
used 1n analyz2ing the regulatory programs relatirg to zhe

continued use of askarel transformers.

[N

REPYESENTATIVES CF

THE JINGAAMTON, SAN FRANCISCO
AMD CHIZAST INCITDINTS

N

The issuance of the ANPR was essentially prompted =y
thiee fire incidents that involved askarel :ransformers, These
fires occurred in Binghamten, New York, San Francisco,
California, and Chicage, lllinois. From its analyses of :t:ese
f.res, EPA appears tg have concluded that PCB Transforser
"fires pose relatively high risks®" and “"can result in
relatively high clean-up costs.” 49 Ped. Reg. at 11071. As
indicated in Section I, these conclus.ions cannot be suppor:es
based on the utility data collected. 1In additicn to seek.ng
New data, EPA solicited commants on the representativeness cf
three fires in terms of the risks posed, This aspect of tre

ANPR is addressed belew.

USWAG believes that these incidents, as they are descr.:

by EPA, are ancmalies for two reascns: (1) they are .nfreguent

occurrences and {2) the potential risks are overstated. Wwhi.e

MONS 213874
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the Agency indicates these I.res ac¢ "ile tares MmOt well.
characterized and vell-researched .nc.dencs.” 49 Fed. Res
at 11071, the knowledge, as presented .n =he ANPR and r..e=ax.-=
recard, on the causes of the fizes, the sources of contam.<az.=-,
the levels and extent of contaminat,on, the exposure risks ars
the health consequences of that exposure is sparse. In add.s.z-,
the cizcumstances and results of the fires are signif:cans;
different from one another and do not, together, coeae a
picture of significaac risk from the continved use of askare!
cransforrers.*/

A. Fires Associrated with Askarel Tranformers AZe Rare

EPA has presented data on the three fires. Tle Za-a
Sar two 0fF the (ncidents shcw tne for-aticr ard d.strizyc.cn
of PCBs and PCB combust.on by-producss. Based Jpon USWag's
study of the frequency of sign.ficant events, only one usil.:zy
incident was 1dentified as cacastiophic based on ZPA's def:n.z.:-,
that being the San Prancisco fire at One Market Plaza, May .%,
1983. wWhile the electric utility industiy may cwn only one-
third of the askarel transformers .n service, USWAG believes
that its data indicate an infrequent occurrence of zh.s type

of event. TFrom USWAG's survey, this .ndicates tha: a "Catas:rzpr.c

%/ The three affected transformers on which EPA s

focusing contained a high concentration of PCRs (&%
or greater). USWAG has previcusly argued that
askarel transformers {(containing PCEs) are differen:
from mineral oil transformers that may be contamilated
with PCBs. See 1982 Comments, Vol. I. In thus
rulemaking, USWAG believes that it is particularly
important for the Agency te distinguish between the
two typas of equipment i1n order to rake a proper
evaluation of the risks. It 1s imperative that the
Agency formally acknowladge cthe d:fference :n the
preperation of its propesed rule.
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farlure,” as EPA refers to it (43 Fed. Reg. at [1073), has :-e
potential to occur approximately cnce 1n every 2.5 vears (3.4
events per year) for utility-owned askarel tcansformers., gxp-
1984 Repors at 1%, 20.

EPA must consider the frequency with which askarel
transformer fires may occur in its risk evaluation. Equally
important 1s the fact that the population of askarel transfor—ers
13 declining 1n the utility induszry. See Section I. Therefcre,
the chances thart an askarel transforrer will become :nvolved
in a fire are rapidly diminishing.*/

B. Potential Risks Are Qverstated

Apart from the infrequency with whish a Binghamton c2
Sarn francisce fire may potentially ocsur, tie risks 1avolved
with such an sevent and continued use of askacel transfcorTerss
are overstated as a result of zhe discovery of PCCFs and PCICs
at =ne twe bulldings. It thus appears, .1n retrospect, tha*
the :n:tial finding of concentraticns of PCOFs and PCIls a:t
Binghamton led to an over-reacticn and concern for public
healzh protection from the use of askarel :ransforrers.

This over-reaction stems from the mere presence of twec subs:-anzes

that are interpretesd to be highly toxic. While the dissr:isat.cst

*/ The Aqency also must not lose sight of the fact
that the reason askarel fluids were originally used
was because of their fire resistant properties.
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cf these by-products throughout cle bu:ldirg in Buingrassasr 3-3
portions of the building 1n San Franciseo s .nfortinase,
there is still much to te learned abou: the evenrts ans =-e:re
are many uransvered guesticns that need be addiressed. Sc-e ci
the facts surrounding the incidents indicate a far lowa:

hazard cthan ZPA’'s analys:s shows.

1. Cacses of Tirey May BSe Preventable

The discussion of the cause of the Binghamton fize .-

the ANPR and Versar's Repor: (Exposure Assessment: F.res

I=veolving PC2 Transformers) 1s very Sparse. We merely k-ow,

based on communications with the New York State Qffice of
Governmen: Services (which cwns the eguipment) and others

==at a fire occurred .n the swit:ih gear. USWAG is awars

~=at EPRI s planning 0o conduc: desailed case studies <
Binghamton and San Francisceo (2P 126)-20, Project QOff.cer:
Ralph Koma.) tha: should be completed by Cctober 1384.%/ Tra
study's results should previde useful i(nfcrmatien on the

actuyal causes of the events and thereby avo.d any mis-
interpretation based only on current information. We therel:cCe

suggest EPA await the results of this report before deter=.-.r3

whether any changes in the use Z.les are appropriate.

*/  PCB Technical Report from EPRI, Number 8, attached
hereto as Exhibit ), presents a summary of the
nany relevant projects now 1n progress.
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S.milarly, for the San Francisco and Ch.sago f.res
there 13 litile or no inforaation presented on the causes =«
the evenzs. No conclusion, therefore, can be reached zha-
these events and the occurrence at Binghamton resulted fro-
comparasle causes,

2. Levels of Con=am.nar:s Fer~ed s Ir=arg_gre--

The New York State Health [epar--erc was the f:rg:
group o detect and quantify PCBs, PCOFs, and PCO2s 10 saoet
samples taken from the Binghamton fire. USWAG notes thne
extzreme variation in results from the ANPR and the Versa:
repors.*/ These divergent results adicate 2 great
uncertainty about the levels of contaminants 30 which pespie

potentially may have been exposed.

o4 ee ANPR, 49 Fed. Reg. at §. 11072 and Versar

Report at §.
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EPA notes thHe VAZIaTION 17 resu.is IeTWeen sa-: . egs,
but falils to focus on the real irport of he prohlem.  Thas
problem ogcurs because there .3 a huge dispariiy 1a tes:
results fcr even a single sarple. That sample, number
BL17119&%, was tested by three analyt.cal chemists in fo.-
cher.zal analyses. Versar Report at €. The results arcs

A maan

reporced for 2,3,7.8-TCIF and TITC as fo.liws:

Sritn l98la  S-.:in 13915 Razce 133L §=ma,l.-=
2,3,7,8-TCOF 273, 134 43 12 - - -
(4grsg)
2;3:7|B-TCDD 2.8. 2.9 1.2 0.5 5
(3g/g)

There .s more tnan a 20-fold d.fference in resil: between Fazce
and smish for 2,3,7,9-TC27 and =ose zaa3- ar %203 3. fiaca--s
betwees Rappe and Stall.mng on 2,3,7,8-TCC2.

Notwithstanding these ~a;or d.fferenzes .n res:. 3,
EFA appears to rely on the resul:s of soot sarples first ta<e-
from B nghamton by the New York State Heal:h Jepar:ment, 7T-es2
values of 273 ppm and 124 ppm for 2,3,7,8-TCOF are s.3nif.za=:.
different from the values repcreed .s a separate analys.s ¢
the sample by New York State, 48 ppm, and Dr. Rappe, 12 =p-~.
49 Fed. Reg. at 11072, In light of these disparate resu.:s
EPA cannot preperly view the 273 ppm or 124 ppm levels of

contamination as representative.
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Ev.densly, =he analyz.zal chem.s:irv ©f Jha: ars

tex1z co+peonds ©f concern (s uncertain. This fact was
confirred 17 4 recent inTerview with Dr, Chr.stoffer Rapre cf
the Iniversity of Urea, Sweden,*®/ one of che Binghamton
.nvescizaters and a leading werld expert 1n the syncthes.is an:
ara.vs.s ¢f FC2T3 ard PCITFs, Dr. Rappe (rd.cazed =z a: (1}
TReCe are Snl, TNTEE (ADOTATCOrLeS Capac.e of perfor-=.ng :ine
ara.ys.s ¢ thasé Sstpouwnds, (2) tre separTation of the 2,3,°,3
.8c=er frar zthe 2.3,4,8 i1somer (the latter, im .9 assesi~g-:,
a nen-toxiC Lsomer) was critical to proper gquantificacion, a-3
£3) the extzac:i:on of PCODs and PCUTs frzem soot part.c.es .s 2
£.5079L8 STETATION reQuULILRG SECICrSF so.vents: because sf

8.8 preoler, ne suggested thact tne j.esi.ch of whetner a2
hy-predosts were actially buoleogically avaliable %2 zause

hasm sholld be addressed.

In lighs of Dr, Rappe’'s rerarxs ard the resul:cs <2 :-e
811711965 sample, 1t appears chat zheze ($ an (aconsiscent, .3
ot totally uncertain, knowledge azo.: tle contar.nation at
Binghamton., Glven the result:ng levels and the signifizance
of che level of contamination in evaluating exposure risks.
the actual risk posed may be s.:gr.ficantly less cthan assuired
by EPA,

3. Cenfounding Sources of PCDFs and PCDO3

A further complicating fact cthat has not been add-esse!

4 Representatives of USWAG met with Dr. Rappe in New
York City on June 8, 1984, to discuss his gcienc.fic
opinion on (1) sources of PCDDs and PCDFs, (2! linear
by-product formation, (1) by-products of substitute
fluids, and (4) human exposure.
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at all 1s the existence cf coafsund.ng Scusces cof PCoFs a-+4
PCons, Acsording to DOr. Rappe. 1: 18 diffieults o disz.rz..82
the orig.n of PCCFs and PCoDs., Concelvadle sousces arce
polyvinyl =hleride and flame retardant chlor.nated
hydrocasbons, both commonly used subsctances in buildings. aAling.s-
the results of an inquiry into confounding sources cagld “a-a
a s.hstantial Pearing on the 1ntesprezacion of posential =, sqs
from PC3 f.Zes, One JUeSTIONS WhY N0 LIVeStIGAtiOn Ras Seen
init.ated on this matver, We also noce tnat PCIDs and PCars
Tay be preduced i1n Other sitiations not involving PCRs, s.c-
as barbecues, fireplaces and woodstoves .n domestic dwell:nss

G.ven zke econcnruic r1mpact of any fircher regulat.za of
ag<arel transformers, the Agency Tust slazify whesher st-ser
soucces of PCOFs and PCDDs are present, and, 12 so, how z2a:
facs affected zhe cost and effactiveress of the cClean-up effzrs
In addit:on, USWAG belleves :hat 1% would be relevant te ks
what expected background levels of PCOFs and PCOOs .1n =...d.-3s
Might be £0T purposes of comparison.

¢, Formation of Reaction Products

USWAG also spoke with Dr. Rappe regarding the f2:vaz,.:z-
of PCLFs and PCDDs following fires in which askarel transfzc-e:s
are involved, On the bas:s of this .nterview and other .~fcr-an.:-
available, USWAG believes that no conclusion can be drawn at
this time regarding the linearity of py-product produciien ¢f
the guantitative conversion of PCAs to other contaminants.

On the subject of EPA’s assumption that PCOFs anc
PCODs are linearly formed from PCB mixtures, Dr. Rappe fel:

that this could not be assessed because at present, no data ace
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available. He stated that ile exac: rgi.ice 2f =ne -egser -

- ¢

whether 1T 18 Monomolecular Or B.TolecCl.ier, 3 Q0% K-=wr, -
fact, more than one mechan.s® Tay be cperat:ng. Thecsfcre,
models used o s.nulate pyrolys:s that show linear relaz.crsz,:s,
according to Dr, Rappe, are not readily applicable co =4e %.re
s.zuations, These models have l.imizacions and do not necessar...
m.mis the eff%eczs of (1) a Clean versiys di.rty ecriust.z~ fla-e.
(1) oxygen var:atien, (1) elezizical versus crer.zal enersv,
and (4) terperszire. Acrordingly, witihous erpirical daza, ite
Agency may draw conclis:ions that TisTepresen: the sever:.ty of
723 combustion and eonversish,

In add:izion, theze s =2 adequate 1nforrazion upen
whish %O assess the QuUATT.itatlVe sonvers.on zf 223 asxars.
f.s.ds to PCOFs and BSCQIls at 3.ngnarien or San Tranc.scso.
Crly sxezchy data have been presented zc da:za. TRe arca.yz.z2.
resu.ts wve do have 1nd:cate the prese~ce 2f cre half o 43
t.res less 2,3,7,8-TCOF and of 10 t.res =0 30 t.res less
2,3,7,8=-TCDD 1n soot samples taken fr7c- Cne Marcke: P.aza
compared to Binghamton.®/ To USWAG, th.s shcws that J.nghars:s-
and San Francisco are not comparable svents, except 1n i s
gqualitative identification of the compeounds. The corlemiTat.i™s
are significantly different.

EPA .3 aware that EPRI has czntracted with the New
York State Health Department toc examine the pyrolysis and

combustion of PCBY and rezrofill £luids (RP 2028-4).%*/ Th.s

¥/ Compare Table 2, p. 6 with Taple S, p. 10, of the
Versar Report.

**/ See Exhib:it 3,
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cerforzed by EPA on the toxicity of the 3ingrariss sce

"~

nat "myl:iple exposures =0 scof from PC3-Transfiaorrmer

- 5
rave the zcient:ial to produce tOXICLty (n Ile thyvus, --e
hematogpcietic system, the salivary gland ducst epithel:al, a-4,
possibly, the liver (Ref. §)". 49 Fed. Reg. at 11073. Wnh..e
e effects are not insignificant, the means of exposures -o

=.=a=s d_r.ng an even: and folicow.ing an even: are "sza. ..

r

d.ffe-en-. Beczazse tnere (S SO L.i=T.2 . nfsrmat.zn ava:la

th
»

(R

~o.ate =he sxposcre and effects on hurans, we 343325% tme

-
- -

Agency d.vert resources to thls area LDefore .t prepaces f.rd_-7s
or exposare to PCB and PC3 mixture by-produict:s (n diffecens

red.a by i1nhalatzion and dermai contac:,

C. 2Liglang Pecard_ -~z e B ~gug=cs~, §53n Toamsz 35-n

EPA must we.gh saveral factors in evaluaz.ng tne -.s<3
act:a..y posed from Bingramion, San Franc:i:sce and Ch.cage
inci:dents and the represencat.veness of thcse cirsurstances
Trese (nclude:

(1) The frequency of such events:

{2) Future preventability and mitigation of
the incidents;

{3) The actual severity of exposure to fire-
fighters, clean-yp workers, and others:;

(4) The value of awaiting the completion of
EPRI and USWAG stud.es prior to further
action,

We have demonstrated through the most recent USWAS

survey that the utility industry rarely experiences an askarce.
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(1) Mmechanisms of PCCF and PCI2 for-at.za fro
studies of PCB, tri- and tetra-gnicr.nated
benzene pyrolys:s and com=ust.sn;

(2) Case studies of Binghamtcn and San Franciscs,

{31) Engineering Options for PCB Askarel Transfcorrer
Risk Reduction:

{4) Exposure assessment for PCB Spills and
Fires:;

(%} Risk Management of PC3 Fires and Spills;

{6) Utility Decision Framework f£or PCB Cecisicns;

(7) Studies on the Use and Tox.coleogy of 2C3
Suybstitutes aAmong other (mpertant PC3
Research Projects.

Many c©f the projec:s will no: be completed unti.

cecerper 1984 or later into 198%. Yer they could have a

sizn.%.za%: bearing ¢n the proper d.zsci:on fcr EFA 20 tage .-

deterz:ning the nesd for further regulaz.cn of the use O
adsxarel :ransformers. As we have shown, therle are Tany
Jhcertainzies abou: the risks assoc.aced with PCB f.res.
S.milarly, there are uncertainties abcu: the risks assoc.atzad
with the use of new fluids.*/ Each of ihese consiieraz.crs
must be carefully assessed before any action 13 taken. Wra:
appears clear today, however, 13 :hat the three fires EPA
svaluated as representative of risk do not adequately acszsur:
for these uncertainties and do not present a suff.cient das.s
on which to conclude that the continued use of askare!
transformers pose an unreascnable risk of injury %o huran
health or the envirenment.

MONS 213886
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IzI. MECHANISMS OF PCCE A'T PCD FCOMATICY

» major i1ssue [ tRlS rulemacing is the exven: =a
which PC3s a~d PC3 mixtures are converted 2 other co-pouads
under pyrolysis and combustion conditicns. As discussed -o-s
£511ly 18 Seczicen II.B.4., a Zefinitive conclusion on this
guesti2n canno: be drawn f-om the currently available ~a=3.

Ah..e zne I222s of ZFA'S Z.@STL1On was ascare.
irassformers, :ie AFency a.so ra.sed a Tore general gies:.on
concesning fises 12voliving muineral o1l transfervers,  Ia
USWAG'S Lncerview with Ir. Rappe, ne 1ndicated iha: an
apundance ¢f scot wc..d Le fcocrved from the combustion cf
-i~eral oLl whien would prcbabdly -esul: 1n a very comp.icazad

“2X "3IT.X, .1 "LTm1 D2 yar

eza_sa ¢f .3 zz2-

of TP
diff.0olt to exiract PCOFs and PCIls and faizly s:irong
solvents wou.d e required. He re.d:ed expesienses Ne Nad -a:
in spiking certa.n sediments with Zarbon li-label.led PCIFs a-d
find:.ng 1t exceedingly difficuls to recove- tle Tater:al. He
anticipated that similar problems, alcng with separasing PIIls
and PCOFs from cther hydrocarbons, could resiicz.

In its ANPR, EPA exam:nes laboratory studies and
discusses them in terms of fire sizuations. EPA notes thas
chemjcal reactions which occur :n a fi-e with Aroclors is Jar
more complex than laboratory pyrolysis experirents. Yet, Ine

Agency expects the same react:ions to occur and chemical prsd.::is

to be formed. Further, EPA suggests that the lower PC3 levels
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found 1n mineral o:l "should have a min ta. effec: zn ::-e
reaction rate or product yield at a given tarperat.ce"., 43
Fed. Reg. at l1074. Lower PCB levels rear lzwer PIIT laeva.g

forzed, aczording to the Agency's analys:s.

From our discussions with Dr. Ragpe and our read.-

T =
the literature, USWAG believes that the Agency's first stata=z--,
that PC3 ccoToustion 1n fires (S senplex, L3 CIrtec:. The
Teact.zn mechan:sTs and prodict yields are affezted y -a-,
variables othes lan just terperatuire. For example, .: ray :cs
plausible to conclude that dilited PCBS or chlorobenzenes
canrot be converted to PCOFs or PCDODs, because Tineral o:! er
ox=er :nsulating fliids would consume the cxygen ava:rlabls 23
aurzire the fire. Accordingly, :here 1s ne infor-ation ava:ilaz.:
t2da; fzeT whiszh =2 conmclude tnat PC3s at [ow zoncentzatict
levels can be transformed into PCOFS.

USWAG believes that research work Se:ng perforved zv
EPRI, EPA, and possibly others .s pivotal :o any finding en
the convers.on of diluted PCBs and, for that razzter, esven PC3

askarel fluids encountering combust.en.

IV. QTHER RELEVANT PACTORS

In assessing the reasonableness of tne cont.inced .se
of transformers containing or contaminated with PCBs when s.:-
equipment may become involved with a fire, a number of c:ner
factors must be considered. EPA has sought (nforration cn twe
of these factors, substitute flu:ds and exposure risk frco»

contaminated water. A third factor, bSuilding fires genera..:.
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alsc should be considered. Each of these matcers (s acdi:essger

briefly belew,

A, $ibstitute Fluids for PC3s

EPA has requested information on substitutes for pc3
£luids. Specifically, it seeks data cn tne toxicity of
substitute fluids in the event of a fire. Reviewing the
available materials, USWAG concludes that net much 1s real.;,
known asout the properties of these fluids, their tox.ci:zy, er
tne effact on them of pyrolysis or combustion,

EPA 1dent.fies si:x majJor substitute dielectric flg.d
types: silicones, high-temperature hydrocarbons, chlorinacesd
nydrocarcons, non-PCB askarels, flucrocarbons and minera. c.!l.
Several irvest.ga:ars have raviswed the scientific literat.ce
en =oth PCB capacitor and PCB askarel transformer fliuids. :zZ24
1csel?f has performed analyses through SARI Inczernaticonal (Fezr.ar,
L981! and more recently PEDCO Eavironmental Incorporated [(Ja-.ar,
§, 1984). Sizilarly, EPRI is in the process of corpleting a
study on PCB substitutes. See Exhibdi: 3. Although a reze-:
article published in Envizonmental Science and Technelogw
(17:406A, 1983) concludes that some substitutes currently
rarketed have a low acute toxicity, appear tc be more bicdesralaz.2
than PCBs and less likely to bicaccumulate appreciably, :inhere
is limited knowiedge, especially in comparison with PCBs, or
chronic and subchronic health effects. Thus, the normal cav-
to-day use of the substitutes generally has not been adequatelv

evaluated from a health risk standpoint.
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Some informationt 1S available, hcwever, on ine efiec-
of combustion. For example, during arcing cf a perchiorzetny.e-z
rransformer, the PEDCO study indicates the bSreakdown prsd:css
include hydrogen chloride, carbon, carbon monoxide, and zarse-
dioxide. 1In contrast, initial EPRI literature analys:s shows
that the predominant resulting producet ;s phicsgene. Other
razardcus decomposition products include hydrogen chloride
ard cacdon monoxide. This disparicy indicates tha= a r.scro=
aralysis of the potential health risks of substitices and
thelr by-products remains to be made.
The current EPRI project should be completed by Cecercer
1984, In addition, EPRI will be performing several st:d.es .-
the area of substityutes:
1. Pyrolysis and Combustion of PC3 Contamizacted
Dielectric Fluids and Retrofill Flu:ids,
such as tetrachloroethylene (RP 2028-4),
scheduled for completion by Novemoer 13%84.
2. Arc and Spark By-product:s (RP 14393-4-%)
of Perchloroethylene, scneduled for complet.on
by August 19%84.
3. State-of-the-Art Toxicological Review of
PCB Substitutes that will focus on pyrolys:s
and combustion preducts (RP 2028-12), scheduled
for completion by December 1384.
Alcthough these studies may not be definitive, they
should help EPA in its deliberations.

B. Risk from Contaminated Water

EPA sclicits comments on the exposure risk from
contaminated water resulting from PC3 fires. From the limited

information we have been able to cbtain, it appearsg that boil
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contamination of water and exposure levels are potenct.al .,
nonex:stent,

Judgqing from a conversation wih Pacific Gas & Z.e=ns.:=
Company, there was very little water used o dowse the
cransformer at One Market Plaza, and the little ultirately
used was contained within the vault.*/ Further, it can Se
expected i1n future f.res that firefighters w.ll cantrel s_=n
types of elec:rical fires either By retoving the soursze c!
oxygen or by using carbon dioxide to control the fire.

Therefore, USWAG believes there should be liztle
contam:nation and no spread of contamination through water
r2n-off becacse water i3 not reguired to control such a f.re.

2. The Consec:ances ¢f ¥,.,.3 . ~7 F.res

The focus of the ANPR 13 on askarel sransforver f.:es
and the risks from exposure to the associated combistion by~
products. Given that askarel transforrer fires do net bur-n as
raging fires and in fact prevent the spread of fire, a
convincing argqument can be made that the installation of
askarel squiprent significantly prevents the direct loss o
life from building fires and the damage costs that resul: I-z-
those fires. In Binghamton, San Francisco, and Chicago.

whether there wis & real concern from PCB exposure or not,

!/ In the case of Binghameon, it s not apparent whether
any water was used to control the fire.
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there was no lcss of life and pecple could e safely evac.a:es,
USWAG believes tRhat in Taking any J{Jrther risk assessment, :he
measuse of safesy tha: askarel transformers provide mus: Ge
weighed aga.ns: the conseguences of building fires, regariless
of the type of transfcrrers that serve them.

Every year there are over one million building fices.t*/
Im 198), fires were attributed as the cause of 300 deazhs .=
puslic and werk snvironments at &4 cost of $3.4 dillion,

Aczording to a recent article published i1n Civil Engirees:-g

magazine (May 1984, pp. él-43), about 80% of the deaths tha:
cesur n building fires are attributed to the inhalation of
toxic gases eritted from certain burning materials. Thus we
can est.~ate tnaz 720 pecyle died (2 198 foom exposurs to
LoXic futes.

The toxic fumes res.lt f-om the decomposition of
plast:cs and other synthetic build.ng and furnisaing
materials. In a resolutien brought before the Califeornia
Assembly, Assemblywoman Maxine Waters cites a test develoged
by a University of Pittsburgh toxicologist which "reveals that
abcut § ounces of beraing of polyvinyl chloride, one of the
cormonly used synthetics in buildings, could emit enough
hydregen chlozride gas to kill all the pecple in an average-

size bedroom in 10 minutes."**/

r/ In 1381, for example, there were !,003,773% building
fires. See 1381 Database, Federal Emergency Managemen:
Authority, National Fire Incident Report.

I/ €ivil Engineering/ASCE, May 1984, p. 42.
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CONCLUSICN

From the i(nformation provided in the RPC 1384 Repcr-
and elsewhere, USWAG believes that no unreascnable risk .s
posed to buran health or the environment f{rcm the continued
use of transformers containing or contaminated with PC3s.
Many studies now being conducted will shed further light
on many of the questions arising from the involvement of
the transforzers (0 fires. As of today, however, there s
in3yfficient reliable infermazion on which to place further
restrictions on the use of the transformers under consi.derat:on.
EPA should, therefore, issue a statement that further rulerak.ns

at this t.me LS unnecessary.
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1 0 INTRODUCTION

-

1.1 PCB Regulatorv Background

In August, 1982, EPA issued the PCB Electmceal Use Rule authorzuing
the use of certain elactrical transformers contamning polychlorinated
biphenyls (PCBs). Among other provisions, this rule allowed electrc
unlittes to contnue to use the approxupately 40,000 askarel transformers
then in service,

In March, 1984, EPA 1ssued an Advance Notice of Proposed Rulemaking
(ANPR) statng that the risks posed by fires involving PCB Transforzers
had not been considered durng formulation of the 1982 rule, and that
consideration of such risks might result in the necessity for additional
regulation. Accordingly, the ANPR solicited data specific to the msks

of fires posed by PCB Transformers.

1.2 Purpose of this Study

In the summer of 1981, Resource Planning Corpcration (RPC), under
contract to the Edison Electric lnstitute and the Utiity Sold Waste
Acuwvities Group (EEI/USWAG), surveyed the 100 largest utlities in

the United States. This survey coliected data regarding the use of
PCBs by the electric utility industry, and was responsive to wnformation
requirements defined by EPA, EEl/USWAG, and the Environmental
Defense Fund as part of an order issued by the U S. Court of Appeals
for the District of Columbia Circuwit. Although the 1981 survey collected
substantial data regarding the use of PCBs and formed the basis for
the August, 1982 rule, no data were collected regarding risks posed

by PCB Transformer fires.

This report describes the results of a 1983 survey of electric utuities
specifically designed to obtain data relevant to the fire risk ANPR.

The survey was again performed by Resource Planning Corperation
under contract to EEI/USWAG. This recent survey provides substanual
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empirical data regarding PCB Transformer fire risks, and should he
parucularly useful 1n descmbing the location and eawviromment of
askare] transformers and estimating the frequency of PCB Transformer
fires - two issues critical to EPA analysis of altermauve regulations

13 Studv Vethodologw

In order to respond to the fire risk ANPR, three general types of
wformauon had to be obtained from unlines: detailed wnformation
regarding the location and enwironment of askarel transformers,?
infermation regarding transformer fires, and retrofill experience
Four approaches to the collection of these data were considered,
including:

- Surveying those utilites that repcrted owning asikarel trans-
formers w 1981 (90 of 100 surveyed)

- Survgeymz the 10 or 20 utilittes that reported the most askare!
n 1981

. Collecting some data (1 e., fire data and retrofill experisnce)
from the 1981 sample, and more detaled data on transformer
location and ea7rarmeant frem a smal sample of utdines that are
known to have such cdata avalabdie

- Surveying those utlities that reported owrung askarels in 1981.
and asking them to provide detailed data ¢cn a sample of thewr
transformers.

The advantages and disadvantages of these various approaches are

relauvely straightforward. Using the same utibty sample as in 1981

would faciitate data compansons, i.e., the 1981 transformer inventory

could easily be compared wnth the 1984 wnventory. However, it was
deemed impractical to expect 90 utilities to promptly provide detailed
infermation regarding the location and environment of each askarel
transformer they own.

Surveying the 10 or 20 utilities reporting the most askarels in 1981
would provide a somewhat more manageable sample, but the problem
facing individual utilities of providing detailed data on huandreds of

1. Although PCBs were sold under a variety of trade names, they are
commonly referred to by the generic name "askarel " Throughout
this report, "askarel transformer" refers to transformers typically
containing PCBs at levels of 80% or greater

2
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askarels would remain. The response rate would LKaly e low. rar.
teularly given the tice consiraints
-

Collecting some data from the 1981 sample and more detaded data {rsp
a smail number of urlities (3-8) that are kmown to possess the data
was cotsidered a reasorable approiach The survey would be manags-
able, and data could be obtained on a substantal number of askarsls
within a relatively short tune frame. The disadvantage with th:s
approach s its representatveness. it would be necessary to generaize
to the wndustry based on a small group of utipues [f the response

of all sampled unlities were sm:har, it could be reasoned that such
comparability allowed reasonable populatuon projecuons. However, if
responses were diss.miliar projections would be of questionable validit:

All of the disadvantages associated with the above approaches could
be overcome if a random sample of utity wndustry transformers wers
selected and data obtained regarding theyr location and envirenzen:
No single utinry weuld be requirsd to prowvide data on a large number
of askarels, thereby allavaing their resorung burden, and rebabie
projections could be made to all wdustry equipment from a relatvely
small sample of transformers. Such an approach seemed the best
methodology for obtaining data required to respond to the ANPR.

Ia refining this methodology, the 1981 survey data were reexaminsd

n Ught of the ANPR data requirements Ele¢tric utilities have askarsei
transformers located in substations, generating facilities, and distme
bution systems. However, the major concern stated by EPA in the
proposed rule-making was the risk to the public of askarel trans-
formers, i.e., distribution system askarels. Given that expressed
concern, and in the absence of any reports that askarel trans-
formers located in utilities' restricted access areas have been

involved in fire incidents similar to those that prompted EPA’'s ANPR ¢

2.  Substations and generating facilities also pose little or no risk, 1 e .
there is no public exposure, equipment monitonng and wspection
occurs frequently, and utility workers are both sensitive to the
hazards posed by electrical equiﬁmnt and trained in the use of PCEs
Nonetheless, the survey did seex {nformation on fire incidents
involning askarel transformers wherever the equipment was located

3
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data collection efforts were focused on the distribution svstem askars]
transformers.

In defining our study sample, it was determined that 32 unbtes
owned 99% of the distrbution system askarel transformers reported un
1981 Therefore, it was decided to focus survey acuwvities on these
52 utthues ?

Each of the 532 were asiked to prowide’
- General Data. including thewr ¢urrent askarel transformer inventor:
and risk reduction measures taken or planned

- Fire Incident Data, including information regarding all fire
ifcidents durng the last three vears which involved an askarel
transformer, PCB Transformer, or transformers contamnung askare!
substitutes.

- Askarel Transformer Data. in¢luding detailed information regarding
the locaton and envuwonment of a sample of thew askarel trans-
formers.

A sample of 450 randomly selected askarel trans{or=ers was deemed
sufficient to make projections to the electric unlity industry distm-
bution system askarel transformer population. Each of the 52 surveyved
utiliies was given specific instructions regarding the transformers for
which data were to be reported. [t should be noted that only trans-
former location and environment data were collected on a sample

basis. Al other survey data coverad all askare]l transformers owned
by respondent utilities. For example, the data on fire incidents
covers all lire incidents in the last three years experienced by the
sampled utilities.

1.4 Organization of this Report
The remainder of this report comprises two major sections.

. 2.0 SURVEY FINDINGS describing the data obtained wa the
survey of 52 electric utilities.

3. Appendix A provides a list of utilities surveyed, and Appendix
B provides a copy of the survey questionnaire.
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30 COMPARISON OF SURVEY DATA WITH EPA MATERIALS
analyzing the prebminary EPA regulatory anaivsis* w lLght of
data obtmned via the utlity survey

4.

Putnam, Hayes & Bartlett, Inc., 1984. Preliminary Study and
Cost-Effectiveness Analyses of Alternative Hegulations fof [ndoor
PCB Translormers, EPH. Uflice of Festicides and 1oXic Substances
OFTS 63035 PCB

Fires), February 1984.
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2.0 SURVEY FINDINGS

2 1 Survey Response

Of the 52 utiiues, 5! provided data The single non-responden:
indicated that insufficient time was avalable 1n whick to respond

The following results represent projection to the population of utiity-
owned transformers based on the results of the survey

2 2 Askarel Transformer Populanon

Based on the 1981 utlty survey, it was estimatad that the electric
unlities owned 39,640 askarel transformers, with 22,469 1o distmbuticn
systems The 1984 survey indicated that the elsctric utilities now
own 315,984 askarel transformers, and the number of distmbution
system askarels has declined by approxumately 18.5% since 1981

There are now an estumated 18,291 askarel transformers in service n
unlity distribution systems.$

This sverall decine as well as the decline 1n disimbution system
askarels :s somewhat greater than would be expectad Via cormal
atttion, because a number of utilities have instituted acceleratad
phase-cut programs.

2.3 Location and Environment of Distmbution Sysiem Askarels
Table 1 indicates the general location of the 18,291 electine utlity
distmbution system askarel transformers

TABLE 1: Locaton of Distribution System Askarels

Number of Percent of
Transformers Total
Inside Buflding ) JI 8
csaizi“ﬂk Vault lgg%g Sg ;
er )
TOTAL B3] JODRS

5. The reported decline in the total number of utlity-owned askarel
transformers from 1981 to 1984 s somewhat less than the decline
in the number of distribution system askarels, i1.e., the 1984
survey reported more substation/generating facility askarels than
the 1981 survey. It was determined that two utilities underreported
their 1981 population of generating faciity askarel transformers.
The resuit of this reporting error on 1981 equipment projections was
less than 4%. 5
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Approx:mately 10,919 transformers are located in outdoor sidewalk
.vaults, and an additonal 1,372 are :n other outdoor locations

In the case of a luid loss, 66.6% of all distmbution system askare!
transformers locatudns would contan the flud and prevent release inuo
the environment, & 5% would contain the fluid 1n a catchment area.
T.7% of the locations would drain to sewer systems, and 19 2% woula
drain to surrounding soud, gravel or concrete

For transformer coollag purposes, 94% of all distr:bution systes
askarel transformers are ventulated to an outside area, 4.5% vent ts
an wndoor areaz, and less than 1% are in a sealed room or vaull. Less
than 20% of these ventlation mechanisms involve forced-aur systems

231 Indoor Installauons
Of the 6,000 transformers located in buildings, Table 2 provides add:tonal
information on the various types of buuding installations

TABLE 2: Buildicgs in Which Transfarzars ars Located

Number of
Buuding Tvpe Transformers % of Tota]

Residential (Condo, Apt. Hotel) 2 121
Insututon (School,Hospatal,Church) 318 53
Office 3,232 33 8
Iadustnal/Mfg. . 180 3¢
Storage (Warehouse) 180 30
Other Public (Store, Mail) 721 12 1
Others 636 10 §
Total 6,000 100%

* Primardy includes parking garages, and uninhabited industrmal struciurss

In those instances where transformers are located inside buildings,

the average age of the buldings is 29 years, and although the average
height of the building is 19 floors, over 50% of the transformers are

in buildings of 11 floors or less,
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whye 51 2% of the indoor transicrmers are winstalled ;1 the basexzan:s
of bulldings, oaly 3 1% of the wndoor installations are roof top wnsta:-
lauons, the Pemaining 45 % are located on other wniermediate floors
within the building

The overwhelmng Tajortty (84 5%) of the indoor transiormers ars
located 1n vaults within the building, 9 3% are located 1n separats
irapsformer rooms, and the remamning 6 1% are 1nstalied 1n open
areas

Of the :ransformers that are located n a vault or transformer rocm.
legs than 1% have ar conditioning or heatung svstem intake vents in
the trapsformer enclosure 1iself, and less than one-half (4.7%) have
ar conditioning or healing system Intake vents in the area immediate.y
adjacent o the transformer vault of reom. Other than these direct
routes, approximately 31.2% of the transformer locations are judged to
provide some, albeit indirect, access to tuidding heatung and ar
conditicnimg svstems  The responses (o the supver mndicate thase
ndirest routes Tay include access to heatng and ar conditioning
tarough open windows in the buuding, holes 1n concrete walls and
ceiings. spaces under doors, gaps around electrical conduit, elc.

232 Qutdoor Installations
There are approxumately 12,291 askarel transformers wn sidewaik
vaults and other outdoor locations. [n the case of a transformer [ire.
10 9% of these transformer enclosures are located immediately adjacent
to building heating and/or air condatisning systems which could serve
as a means of building access for smoke/soot

2.4 TFrequency and Nature of Fire Incidents

The 1984 utility survey defined a PCB Transformer fire incident as a
fire in which a transformer has been directly exposed to a fire,
¢ither {rom within the transformer or an unmediately adjacent source.
Using this definition, survey respondents reported that 8 PCB Trans-
former {ire incidents have occurred in the last three years All of
these incidents were reported to involve askarel transformers
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Using these data and the total number of askare] transformers swpned
by surveysd utlities, 1 can be estumated that 0.0] percent of all
askarel transformers owzed by electric utilities can be expected to te
involved in a fire incid2nt each year Because so [ew :nc:dents
occur, 1t is difficult to devalop reliable :ncident prediciors, 1.6 ., the
small size of the sample does not allow the correlation of fire {ncidents
with transformer age, EVA rating, type of buillding, ume of day, or
any cther measured variable. However, a review of the circumstances
surrounding the 8 reported incidents may be useful in considering the
Lkely results of future :ncidents

Table 3 indicates the locations of unlity industry askarel transformers
involved 1o fire wncidents dumng the past three years.

TABLE 3: Locanon of Transformer Fire Incidents

Number of
Location Incidents
Quisice ~ sidewalX vaulls
Inside - office bulding 4
TOTAL 8

Because the risks of exposure posed by outdoor transformers may be
significantly cufferent than those of indoor transformers. each 1s
discussed separately below.

2.4.1 Sidewalk Vault Ineidents
Four of the eight fire incidents involved transformers in ocutside
sidewalk vaults. KVA ratings wers reported for three of the four
transformers (500, 750 and 1,000) and the ages of the four transformers
were 8, 12, 15 and 20 years. Two of the fires occurred in the
morning, one in the evening, and for one the tume was not provnded.
All but one occurred on a weekday.

In two of the three incidents smoke escaped from the transformer
enclosure via the sidewalk grate but did not enter any public buildings
In one incident smoke did not escape the transformer vault. I[n one
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inc;dent smoke escaped the vault and entered a nearby buldding Ip
one of the three incidents, oo fluid was released from the transiormer.
and in the otker three incidenats, releases of 5, 25, and 60 galicns
occurred

Data regarding exposure of the public, utlity personnel. and fire-
fighters were reported for two of the four incidents. Neither reported
that mere than f{ive members of the general public were exposed 0
smoke/scot from the fire and the average number of firefighters and
unlity personne]l exposed o smoke/socot was mine

Limited data were reported regarding the lapse of tume between f[ire
start, de-energization, fire depariment response, and exiuguishment

In one of the wncidents, the transformer was de-energized approximately
10 minutes after the fire started, in one wncident de-energization ’
required an hour, and in one incident as much as three hours may
bave elapsed. For one wncident no data were reported regarding
de-enerpzation  No data were avalable regarding the time required
for {ire devartment response. For one wncident it was reported that
two bours elapsed from fire start to extinguishment, and for another
total tme lapse was reported as three hours.

PCB, PCDF, and PCDD test results were generally not avalable for
the four sidewalk vault fires. For one iwncident PCB fluid levels of
13,000 ppm were reported before cleanup and 12 ppm after

2.4.2 Inside Building Incidents
The four office buildings in which transformer fires occurred ranged

from 1 to 48 floors. One building was 10 years old, one was 13 years
old, and the sges of two were not reported. Transiormer KVA ratings
ranged from 500 to 2,000. The ages of two of the transformers were
10 and 13 years, with two ages unknown.

In each of the four incidents occurring inside buildings, the transformer
was enclosed in a wvault, and in each incident smoke/scot escaped the
transformer vault In three of the four incidents the escaping smoke/

10
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soot only entered immediately adjaceat areas of the bulding In one
incident the smoke escaped the vault and was picked up by the ar
intake of an adjacent building

Flud was released from the transformer wn esach of the four incidents,
with the quantty released ranging from 4 to 100 galloas and the
average bemng 4! gallons. The extent of exposure of the public,
utiity personnel and firefighters to smoke/soot was generally not
known  However, for one incident no exposure to the public was
reported, and for two incidents exposure of 12 and 18 uwlity per-sonns!
and firefighters was reported.

For one wncident, PCB levels were reported in the soot before cleanus

of 2-98 mucrograms per 100 square ceatimeters and 1-21 after. Apcther
repotted 860-2,000 micrograms of PCB per 100 square centumeters of

wipe area in soot before cleanup, with no after cleanup resuits availadl:
A third incident reported 18 micrograms per 100 square centmeters of
PCDF in the transformer vault, with no PCDDs ¢r PCDFs found elsewhers
(aftar exteasive testung).

2.5 Cost of Fire Cleanup

when caleulating the average cleanup cost assoclated with reported

fire incidents, one wncident stands substantialy apart from all others
Of the 8 incidents reported, cleanup of one is estimated to have c¢ost
$15 to 20 million. No other incident reported costs as hugh as 5$423,023
To avoid the distortion of the one $15 to 20 million incident, Table 4
excludes that $15 to 20 mflion incideat and indicates the average cost
of cleanup associsted with all other reported fire incidents.

TABLE 4 Average Cleanup Cost

Sidewalk Inside
Cost Type Vault Building
Analysis/Testing § 233 $ 16,628
Cleanup/Decontamination 2,487 144,375
Disposal 5,000 8,7%0
Equipment Replacement 20,000 109,178
TOTAL $27,700 $278.928
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26 Utnlty sk Reducuon Measures
Survey data indicate that utlines have undertaken a varmety of measures
to reduce thi-lkelbood of PCB fire incidents More specifically

- 78% of surveyed unlites have conducted msk-assessment nspeciions
of thew askarel transformers

- 76% of surveyed uulities have askarel transformer phase-out
program§ completed or currenuy wn effect

- 35% of surveyed utihties have noufied fire departments 1n thew
service area of the locabon of askarel transformers

- 20% of surveyed utiliies have posted warning signs for firefighters
1 Loe approaches to asKarel transformers

- 75% of the distmbution system askarels have a protecuve fuse.
switch, or breaker on the low voltage side of the transformer,
approxmately two percent of which are ol-filled. These pro-
tecave devices are designed to isolate (de-energize) the trans-

+ former in the event of a fault 1n the low voltage lLne.

- 19% of the distmbution system askarels have a protective fuse,
switch, or breaker on the high voltage side of the transformer,
arproxmately S2% of which are ou-filled. These protecuve
d -*ices are designed to solate (de-energize) the transformer :n
t.e event of 3 fault in the high voitage Lne

Askarel phase-out programs are currently in effect 1n 6% of the

surveyed utilities These programs are prunanly directed toward

phasing out distmbution system askarei transformers, althcugh 3% of
these ut:lities also have reported programs and plans for phasing ocut
substation and generation facility askarels. Based on the phase-out
programs voluntarily insututed among the utiities, 1t 1s estinated that
the number of distribution system askarel transformers will be reduced
fron 18,291 to 12,987 by the end of 1985 This represents a reduction
of 26%. By the end of 1989 the total will have been reduced to

6,302, a reduction of 65%. Table 5 shows the projected reduction in

distribution askarels through 1994, given the phase-out programs

currently in effect.
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TABLE S Estunated Reductons in Distmbution Askarel Transformers
Based on Current Phase-out Programs

[ 3

gstimabted Numbl:r olr Percent
Year 1strbunon Askarels Remainun
ML 18,7251 130
1985 12,987 71
1986 10,792 53
1987 8,780 48
1988 7,499 41
1989 6,402 35
199¢ 5,670 3]
1991 4,939 27
1292 4,207 23
1593 3,658 20
1994 2,927 16

A variety of priority considerations are being takea into account by
the utilities in their phase-out programs. The most common factors
considered pertain to the location of askarel transformers withwn or 1n
relation to the location of buildings. The type and location of the
bulddings 11 which these transfcrmers are located ars also being
considered, with schools, hospitals, commercial and other buildings in
congested areas receivuing higher priorities. Several utilities are
prioritizing askarels for phase-cut based on the assessed risk to
food, feed, and water supplies. Other factors being considered are
the age, condition, and voltage of the askarel equipment.

Seventy-eight percent of surveyed utilities have conducted nisk
assessment nspections of their askare] transformers to evaluate
exposure risk. These inspections have often been performed in
conjunction with phase-out planning. Ten percent of those utilities
conducting risk assessments have increased the frequency of theuw
askarel transformer inspections as a fire risk reduction measure. An
additional 104 have sealed cable ducts and other holes in transformer
areas in order to contain smoke in case of a fire. Other efforts
reported to reduce fire risk include installing fire detection or fire
suppressant systems within vaults, equipping vaults with a coolant
sensor, sealing excess grating area or sidewalk vaults, and assunng
that a CO, fire response vehicle is available.
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2 7 Retrsfill Expemence

Of the 52 utilities surveyed, 11 reported having retrofilled zne or
more askarel transformers, with a total of 8 askarel transformers
retrofilled among these utilties The average cost of ratrofilng

reported by those prowniding cost data was 313,700 per transformer
Approximately 45% of the costs reported were $5,000 or jess. while
the remaining 55% ranged oetween $10,000 and $41,0C0

The range 1n EVA raung and flu:d capacity of the askare! trans-
formers retrofilied 1s shown 1n Table 6.

TABLE 6: EVA Bann‘ and Fluid Capacuty of
Retrofilled Uransiormers

Fluid Capacaity

(in gallons)

§100 7 0 0 T
101-200 1 0 0 1
201-300 14 9 2 25
301-400 0 1 2 3
401-5G0 0 2 3 z
501-600 3 0 1 1
601-700 0 0 2 2
701-800 0 0 0 0
801-900 90 _0 _5 3

TOTAL 22 BV s 49

None of the retrofilled transformers had nameplate ratings less than
100 KVA or higher than 5,000 KVA

PCB levels reported for these transformers prior to retrofiling ranged
from 400,000 ppm to 750,000 ppm. Over 650% of the transformers had
starung PCB levels estimated at 700,000 ppm or above.

1a 27% of the retrofills, a flush/refill method was used, and in 35% of
the cases a filtering process was used. The remaining 38% were
retrofilled using both the flush/refill and filtering methods In
several cases the filtering process was reported to be ineffective.
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whereas w1 other cases the llush/refill process alons wis considersd
msufficient.

-

The flwud used i retrofilling 4C% of the transformers was swcore
RTemp was used in 25% and ou 1n 313% of the iraasformers.

A variety of flush solveats were used 1n these ret-ofills  Table 7
1dentifies these soivenis along with tNe frequency of thair use

TABLE 7 Flush Solven:s used :n Rerrofils

Number of % oof
Solvent Retroflls Total
Silicone 3 6
Trichlorethane . 4 8
Trichlorathane and Siucone 1 2
Chlorothane 10 20
Trichiorobenzene 7 14
o1 11 22
Riemgp 1 2
None 3 13
No Rasponse 4 3
TOTAL 49 98~

*Total does not equal 100% due to rounding

[n order 10 assess the effectiveness of the retrofil methods, respon-
dents were asked to report the PCB level after thewr Ist, 2nd, and
3rd reflll or futer change Data on PC3 level were provided on 40
transfermers and are summarized in Table §.
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TABLE 8 Retrofill Rasuits

Subseguent PC3 Level (oom)
=nd

Begqunxung Type ~Ist 3rd Tine
PCB Lsval®®  Drocess* Flush/Futer Flush/Futer Flush/Futer Bagn-fad = :
1,0C0,300 B 703 13 287 3
1,000,000 B 1,251 85 316 3
750.000 F .- .- 20 13
750,200 F -- 788 7 3
700,003 B 779 130 472 3
730,000 3 760 - 6,912 3
710,009 3 8,673 2,806 6,173 5
"0, CCO B 10.1€3 2,758 3,416 3
700 500 B 3,74 6,443 4,519 5
700.200 ] 42,000 3,000 4C0 30
TCu. 0 R 32,000 ¢,200 ey, K
700,200 R 53,000 4,600 - 83 G
T0C.0C0 R 31,000 5,000 2,160 5
700,900 R 24,000 1.800 360 8
760, 0C0 R 36,000 3,2C0 300 é
700,000 R 14,200 .- -- -
700 000 R 81,000 -- -- 33
70C, 000 R 1,200 -- -- 33
700,800 R 3,220 -- -- 21
T R 1,503 -~ .- a1
ToC.LoQ B 57,600 32.2C -- 3
700,000 B 47,000 3,149 -- 33
600,000 F 1,180 11 -- 3
660,00 F 578 25 -~ 3
6C0,000 R 263,018 -- .- .-
600,000 R 274,690 .= -- --
600,000 F 20,000 3.000 4.300 .
600,000 F 7,075 §90 7 2
600,000 R 150 10 10 3
590,000 F 22 7 91 S
500,000 F 19 EH] - +
500,000 F 172 .- -- 1
400,000 3 158,094 105,840 - 2
400,000 B 43,220 30,942 -- 2
400,000 B 15,040 10,157 -- 2
400|0w B 34.575 23|087 - 2
400,000 B 13,737 9,171 -- 2
400,000 B 25,060 16,817 .- 2
400,000 B 14,735 9,849 -- 2
400,000 B 14,665 9,822 .- 2

* F = Filter; R = Flush/Refill; B = Combination
®* For these transformers whose beginning PCB level was reported as askare.
a 0% PCB concentration was assumed.
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These survey data indicate that 3% of the transformers attained a
PCB level of 5300 ppm after the first ref:ll fiter changs Of thosse
transformers PMefilled/filtered a second ume, 26% attaned a PCB leval
of §500 ppm  After the third refill/filter change, the PCB level 1n
the 18 transformers were lowered to §10,000 prm and 56% of these |3
attained a PCB level of €500 ppm However, as is readily apparen:
the retrofl] results are quite erratuc. Results of the first refill/fiiter
change range from 19 ppm to 274,690 ppm, the second refill/filter
change from 7 to 105,840 and for the third refill/filter change from 17
to 6,913 There is no apparent correlation with tme, begnning
lecel, or process type In eight cases, the PCB levels wncreasad
becvyeen reflls/filter changes rather than decreased. This was
reportedly due to PCB being retamned in the paper insulation and
windings. Even where PCB levels are apparently decreased substan-
ual.fy after three refills/filter changes, comments by respondents
indicate the possibiity of future increases due to continued PC3
leachinz

UubLties hate been spending an average of eleven menths berwzen
first and third refil/filter change procedures. Thurty-seven perzent
of those reporung indicated spending two months or less Twenty-one
percent, however, indicated spending over two years As stated,
there appears to be no relationship between the length of time spent
for retrofilling and the PCB levels reached.
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3 0 COMPARISON OF STUDY DATA WITH EPA MATZRIALS

31 General”
With regard to risks posed by askarel transformer fire incidents, EPa
states 1n the ANPR.

If EPA 1s not Frov&ded with adequate data. especially
in the areas of the nsks posed un the event of a fire.
the probabuity of these fires occurmng, and the costs
assocuated with clean-up following these incidents, EPA
will make its regulatory judgments based upon the data
set forth 1o this document. These data incdicate that
PCB Transformer fires pose relauvely high misks.
occur with unknown frequency, and can result in
relanvely high clean-up costs

This report provides substantial empinical data regarding the frequency
with which transformer fires occur and the costs of cleanup. A
comparmson of these data with the estimates developed :n the prebmminar:
EPA analvsis i1s presented below

The ANPR also scloited gzeneral comments regarding the prebmuinary
IPA cost-effectiveness analyses. As part of our siudy activities. the
EPA analyses were reviewed, and the final section of this report
provides our commentary.

3.2 Frequency and Nature of Fire Incidents

[n the ANPR, EPA presents a variety of estimates of the frequency of
PCB Transformer fire incidents, ranging from a low of an expected 8
incidents per year to a high of 1,530 per vear. In the prelmunary
study and cost-effectiveness analyses, the EPA consultant estumates
that the number of expected annual catastrophic incidents will be
between 0.6 and 11.%

6. The preliminary EPA cost-effectiveness analyses estimates the low
probabulity of a catastrophic incident as 0 0005 percent. the high
probability as 0.0l percent, and the beginning (1984) transformer
population to which these rates apply as 114,469,
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because po clear defimation of fure wcident or catastrazhic wcident

has been dev;loped 5y EPA o conducurg the utdity survey, a f-a
incident was defined as a fire in which a transformer has been direcu:
exposed to a fire, either from withun the transfcrmer or an immadiately
adjacent source Based on this definition, survey data incicate that
one fire incident per every 7,787 askarel transformers can be expecies
each year This suggests approximately 5 fire incidents per year
nvolvung uubty transformers

If the defirution of catastrophic inc:dent is related to cleanup cssts as
was done in the preliminary EPA cost-effecuveness analyses, only one
incident involving a utiity-owned transformer 1n the last three vears
would be classtfied as catastrophic  Another way to estimate the
Likxelthood of a catastrophic uncident (s to determine the number cf
askarel transformers located in areas which might result in 3 Bingnam::n
or San Francisco type iwncident, and esumate the Likely frequency of 4
fire invoiving one of these transform2Ts. Data obtaned via the

survey ailowed reasonable estimates of these nu~bers Approxzaieiy
2,700 transformers are located inside buildings, in areas adjacent to
rooms with heating or ventlation system intakes. Another 1,300 are

1n sidewalk vaults immediately adjacent to building heating and.or aur
conditioning systems. These 4,000 transformers might be censidered

as potential catastrophic incidents if the definiuon relates to the tvge

of incident occurring in Binghamton or San Francisco. Given tnz
reported frequency of askarel transformer fires of ¢ Ol percent, a
catastrophic fire incident of the Binghamton/San Francisco type wnvolving
a utility-owned transformer can be expected approxunately once every
2.5 yeaars.

3.3 Cleanup Costs
Insofar as fire incidents are concerned, the preliminary EPA cost-

effectiveness analyses focuses solely on catastrophic incidents and

assumes a cleanup cost of $20 million. Survey data indicate that the
average cleanup cost for a non-catastrophic transformer fire inciden:
outside a building is $27,700 and wnside a building 1s $278,925. The
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single catastrophic incident reported in the survey was esumated to
require §15 to 20 mllion in cleanup cosis.

34 Commenis Pegardiny EPA Cost-Effecuveness Analyses

A prelm'nary examinauon of the EPA cost-effectiveness analyses

reveals four sigmificant 1ssues:

- The estumated frequency of catastrophic incidents may be oversiared

- The methodology used for calculating phase-out costs may be

wnappropriaie

- The assazpuicns underlying leakizs rates used for calculavnyz
the quantitzzs of PCBs released frcm asxarel transformers may te
in3ppropriate.

- when caiculating PCB expesure, the benef:ts of spul cleanup are
ignored. yet the costs of cleanup are considered The net
effact 15 o overstale the costi-2ffectiveness of additional reguiaton

3431 Freouencv of Catastrophic [ncidents
The EPA anairsis uses a low probabil:ty of a catastrophic 1ncident of
0 87 wmeoidents per vear and 'ugh prokadiary of 1l ncidents per year
As indicated 1o section 3.2 of this report, survey data indicate a
catastrophic fire incident involving a utlity-owned transformer is
Lixely to occur approxumately once every 2.5 years (.40 per year).

The EPA low probability estimate is reasonable, however, the EPA
high probability estimate substantially overstates the apparent risks

34.2 Phase-out Costs

The methodelogy used by EPA for calculating phase-out costs 1s not
clear. The preliminary study indicates the methodology used for the
1982 rule {s ysed with minor modification. We criticized the |82
methodolegy in comments submitted to EPA on May 24, 1982. To the
degree the 1984 EPA analysis has not incorporated changes resulung
from our previous comments, the EPA estimated phase-out costs are
understated.
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Tstizating incremental phase-out casts should contrast normal utliry
equpzent replacement dunng the phase-out per:od with repiacemen:
which would be requred during the same perod as a dirsc: resylt of
the mandated phase-out. The costs associated with the incremental
replacexent units are the incremental phase-out costs mnasmuch as
they reflect only those costs associated with the purchase of units
phased out prior to the end of their usefu] life The 1382 EPA
analysts estumated costs that would be incurred by utihties over a
30-year normal replacement period and compared those costs with
costs ~curred over a 6-year phase-out pertod. If the 1982 tP3
methodoiogy for calculating incremental phase-ocut costs was used in
1984, the EPA costs are understated

‘ 333 Askarel Transformer Leakage Rates

Again, the 1984 EPA methodology for estmating PCB releases (rom
askarel transformers 1s not clear, but is apparentlv the same as that
used for the 1982 rule If the same methodology has hesn used, 1t
can he summamzad as foilows.

1 The percentage of askare] transformers expected to faul in a year
15 estumated.

2 The percentage of falures expected tc result in PC3 spuls 1s
estumated.

k| The percentage of askarel transformers expected to leak without
falling 15 estupated.

4  The gquantity of PCB fluid lost per spill 1s estimared
5. The quantity of PCB flud lost per leak is estumated.
§. Using estimates from Steps 1-5 and an estimate of the number of

askarel transformers in service, the total annual loss of PCBs 1s
estimated.

Conceptually, the approach is fine However, the methodology whereby
estimates are developed by EPA for steps 1-3, i.e., the basis for
determining the cntical factors of failure, spill, and leakage rates, is
not clearly defined in either the 1982 or 1984 EPA analysis. These
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daza are cited as being based on data obtained from the !98]1 EEI/USwag
survey and industry comments. No precise citauocs or me<hodsiogy
are provided.” The data collected by EEI wia the 1981 uubly survey
do pot provide any information on falure rates wnasmuch as rehabls
data co thus were nol available from the unhties. Sumiarly, no
specific data were collected and reported by EEX]l regarding the per-
centage of faled transformers which spill or the percentage of trans-
formers which leak without failing. Although the EE! data may have
been used in conjunction with other informaton to estimate these
factors, the EPA analysis does not describe the methodology used
Secause the procedures whereby EPA estumated spill quanuties are
substant:ally undocumented, it 1s difficult to assess whether the
benefits calculared are realistic

144 Spul Cleanu
A further problem with the EPA cost-effectiveness analyses 1s the

treatment of PCB spill cleanup. Stated simply, although EPA recognizes
tmat urilities ¢lean up PCB spulls and attmbutes costs to thess acuiwilies.
ey 1gnore the effect of cleanup when calculating benefits (defined

by EPA to be gross pounds of PCBs spulled).

[z thewr 1982 analysis, EPA indicated that no empirical data were
avatable which could be used to estimate the degree to which PCB

spul cleanup is effective. EPA also indicated that cleanup costs were
estimated by the utility industry to range from $100 to $1,000,000.
Despite the fact that no empirical cost data were avalable except this
broad range of estimatas, EPA made assumptions regarding the cost of
cleaning up a PCB spill. These assumplions are apparently also used
in the 1984 analysis. Although the precise effects of these estimates
on the EPA cost model cannot be determined, estimated phase-out

costs are reduced by offsetting cleanup costs that are avoided as a
result of phase-out, i.e., industry will avoid costs because equipment
cannot spill if it is removed from service. Reducing estimated phase-out
costs due to cleanup activities without considering the benefits (pounds
spilled) due to cleanup, produces an artifically inflated estimate of

the cost-effectuveness of phase-out,
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Existing EPA regulations govermung the cleanup and disposal of PC3s
are sufficient 1o ensure that spill cleacup efforts by vilities remcva
1n excess of 99% of all PCBs spilled from utlity-owned equipzent - !f
EPA were to accept the effecuveness of exsstng regulations, the

gross pounds of PCBs esumated to enter the environment without a
phase-out would be 9% lower than current EPA estimates (EPA ass.ces
cleanup has no effect on exposure). This would have the effec:t of
substantally reducing the benefits attributable to phase-out, thereby
substantially decreasing the cost-effectiveress of phase-out options

7. Assuming a reasonably umely cieanup response, cleanup to any
level below 1,000 ppm should conservatively remove 99% of the
volume of PCBs spilled.
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APPENDIX A

LIST OF UTILITIZES IN SURVLY
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Alabama Pover Coarpagy

Appalachian Power Coapany

Baltinore Gas & Electric

Boston Edison Corpany

Ceptral Pover & Light Company
Columbus & Southern Ohio Electric Compaay
Cozmonwealth Edison

Consolidated Ediason Co. of New York
Delmarva Power & Light Company

Duke Power Ccapacy

Duquespe Ligot Coapaay

Florida Pawer & Light Co
«Tlorida Power Coryoratisa

Georgia Power Cezpazy

[dabo Power {oupaay

Illin01s Power Company

Indiana & Machigan Electric Company
Kansas City Power & Light Compaczy
Kansas Gas & Electric Company
Keptucky Utilities Compaay

Los Angeles lJepartmeat of Water & Pover
Loursiana Power & Light Cogpaay
Louisville Gss & Flactric Compaucy
“azmphis Lighz, Gas & Water Division
Metropolitan Edison Coapazy

Minpesota Power & Light Company

New England Power/Massachusetts Electric Co.
¥i1agara Mobavk Power Company

Northern Indiana Public Service Compaany
Northera States Power Company

Obio Power Compaay

Oklaboma Gas & Electric Company
Pacific Gas & Elecrric

Pacific Power & Light Company
Peansylvania Electric Company
Pennsylvaaois Power & Light Cowpany
Public Service Company of Colorado
Publie Service Compapy of ladianz, Inc.
Public Service Companoy of Oklahoma
Public Service Electric & Gas (ompaay
Sacramento Municipal Utality Discrict
Southera California Edison
Southwesterz Public Service Company
Tampa Electric Cosmpany

Texas RLlectric Service Company

Texas Power & Light Company

The Toledo Edison Company

Usion Electric Company

Utabh Powver & Light Cosmpany

Virginia Electric & Power Company
West Penz Pover Company

Wiscomsio Electric Power Company

#Nonrespondsnt MONS
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SURVEY QUISTIONNAIRE
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EDISON ELECTRIC INSTITUTE (EEDL)
and
UTILITY SOLID WASTE ACTIVITIES GROUP (USWAG)
ASEAREL TRANSFORMER SURVEY



[ntroducticn

On March 23, 1984, the U S. Environmental Protection Agency (EPA) publshad
an Advance Notice’of Proposed Rulemalung (ANPR) regarding the use of PCRs
1n electrical transformers The ANPR indicates EPA concerns that inadequate
connideration was given to the risks of transformer fires prior to issuance of
the August 25, 1982, rule governing the use of electrical transformers contaning
PCBs. o order to determine whether additional regulation is required, EP1
has requested a vanmety of information regarding transformers and fires

USWAG bas retained the services of Resource Planning Corporation (RPC) of
Washington, D €, to accumulate the requured data and assist :n 1its presentaii=-
to EPA.

As with the 1981 sur—ey of PCB usage conducted by RPC for USWAG, the
study is designed to cover a significant poruon of the relevant equipmernt
universe by scientifically sampling a limited number of the largest utiities
Since a relagvely small sumber of utilities are being asked to provide daia, it
is uperative that you fully participate to ensure the validity of the findings
ALL RESPONSES PROVIDED IN THIS SURVEY DOCUMENT ARE CONFIDENTIAL
THE RESULTS OF THIS STUDY WILL BE REPORTED IN THE AGGREGATE AND
UNDER NO CIRCUMSTANCES WILL INDIVIDUAL RESPONSES BE ASSOCIATED
WITH AN INDIVIDUAL UTILITY.

To facilitaie follow up for the purpose of clanfying responses, you are reguesiac
to indicate the name of your utility, and the name and phone number of a

person to contact if there is some question in processing your responses

Name of Utlity:

Person to Contact:

Phone Number:
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To meet lhe UDe requirements mposed by EPA, all responses mus: be recayves
NOT LATER THAN MAY 15. 1984 Survey forzs should be maied t»
EE[/USWAG Counsel
c¢/0 Tonmi Allen, Esg
Wald, Harkrader & Ross
1300 Nineteenth Street, N W
Washington, D C 20035

All questions or Inquuries regarding this survey should be directed to-
Rick Bell or Tom Florence
Resource Planmng Corporation
(202) 795-1111

Genseral Instructons
This questionnaire is comprised of four major parts
I GENERAL DATA
II  FIRE INCIDENT DATA
III  ASXARSL TRANSFORMZIR DATA
IV. RITROFILL DATA

Each major questonnaire part has its own instructions Please read all wstruc-
uons carefully as you complete the questionnaire.

To ensure uniformity tn the reportung of information. please use the following
definmiions

Askarel Transformer: Any transformer designed and built with an
insulation system using askare]l fluid

PCB Transforaer: Any mineral oil transformer that contains 500

ppm of PCB or greater
Distribution System Any transformer not located in a substauon or
lTransiormer: generaung facuity
Trapsformer Fire A fire in which a transformer bhas been directly
Incident exposed to a fire, either from wathin the transformer

or an immediately adjacent source. If the transformer
was not fire damaged, then it should be considered

a trapsformer fire incident only if there were

visible signs of fire exposure to the inside of the
transformer compartment or the extenor of the
casing.

3=
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I. GENERAL DATA

This poruon of the questonnaire is intended to obtain general wnformatcn
necessary to respond to the ANPR. Where information s not readuly avalable
please provide the most complete response possible within the nme Lmits of the
study,

1. Indicate the number of askarel transformers owned by your utidlity as of
March 31, 1984

Size--EVA Distribution Generation
(name- System Substation Facuity Total
plate matng) Askarels Askarels Askarels Askare's
100
101-3G0
501-1,080
1,001-5,000
>5.5000

2 1f avalable, indicate the number of transformers contaning askarsl suksttyces
(1.e , siicon, RTemp, etc.) owned by your utlity as of March 31, 1584

Size--KVA Distrbution Generation
{narne- System Substation Facuity Total
plate rating) Subsarutes Substitutes Subsututes Subsuules
SICC
1uie5CC
Sul=1,0C0
[ 001-5.000
>3 000

-

3 Have you conducted a risk-assessmen! inspection of your askarel transforzers
No Yes
[T yes, briefly describe actions taken or planned to reduce fire risk (attach
additional sheet f necessary)

4 Do you now have an askarel transformer phase-ou! program in effect”

No Yas
1T yes, briefly describe the phase out methodology, 1 ¢ , priority of remova
ete.:

What year do you anacipate completion of the phase-out program”’

§. Have fire departments in your service area been notified of the locanon of

your askare] transformers? Ne Yes
8.  Are there any warning signs for firefighters posted in the approaches to
askarel transformers? No Yes
=fe
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13 if known, give the approX.Tate mxe lapse {req.
a. the bequnung of the fire to transformer de-energization ars
b occurrencs !0 fire deparmment response T hrs
¢ occurrence to extungushment T hrs
(wndicate tenths ol hous f ¢o-

i4 Approximately how old was the transformer involved ___ §rs

15 Dad the swatch, breaker, or fuse on the low voltage side of the
transformer open as designed”
no
___ Jes
___ ho switch/breaksr/fuse on the low veltage side
23 Did the switeh, breaker, or fuse on the hugh volizgs side of the
transformer open is designed’
no
yes
no switch/breaker/fuse on the high voltage side

17 Wwas there any early wartung device (alarm or sensor)?
B0 ___ yes If yes, what type?
Oid it fuaction as designed? __ no ___ yes

12 For incidents occurmng inside a building, characterize the extent of

smoKe travel (rom tne {ire,
sooke was restncted to the translormer enclosure (e g, vau,: or rcem
smoke escaped the transf{ormer enclosure aad entered wmmediaraly
adiacent areas, but did not enter enwre budding
smoke entered the entire building
other; describe

19  For incidents occurring outside a building, characterize the extent of
szoke trave] [rom the fire:
smoXe was restricted to the transformer enclosure (e g , vault o> raom)
smoke escaped the transformer enclosure, but did not enter
any public buildings
smoke entered nearby public bulldings
other; describe

20  Excluding fire fighters and utility personnel, approxunately how many
people ware sxposed to smoke/scol from the fire? ___ Ppeople

21. Approximately how many firefighters and utility personnel were exposed
to smoke/soot from the fire? firefighters/utility personnel

22. Indicate the results of any testing:
PCBs PCDDs PCDFs
“Belore Alter ~Delore Alter Belore After
Cleanup Cleanup Cleanup Cleanup Cleanup Cleanup
'grf.}‘luid
00t
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[I FIRE INCIDENT DATA

Th:s pormon of the quesucnnaire is designed to obtan data on ALL FIRE INCIDIN™2
INVOLVING ASEAREL TRANSFORMERS, PC3 TRANSFORMERS O AN
e ALl U ASoA S~ 2 lNG 4 LA, A ArRl. .
T331-MAJCH 31, 153%) A ¢ InciCeBt iS Cefines as a [ire N Whuch a (ransiormer
Bas veen direcuy exposed to a fire, erther from witun the transformer or an uamad. .
ately adjacent source 1 the transformer was not fire damaged. then it should

only be reported Uf there were WMisible signs of fire exposure to the nside of the
transforTer compartment of the exterior of the transformer casing Complete quss-
uons 7-23 for EACH fire incident. Maxe additional copies of this form as necessary

e T2

7 Indicate the size and tvpe of transformer involved in the incident KVy
askare! PCB (>5Q0 ppm) askare! suosutute (high fre poeone
M askarel substtute, specdy fluid type

8 Indicatz the approxumale tume, day of the week, and date of the incident
noe d¢ay {Mon Tue etc ) month/dav/year

3 Location of incident
Iaside buldding
Residential (condo, apt.. hotel)
Institution (school, hospital, church)
Qtfice

Industrial/manufacturing

Storage (warehouse)

Qther public (store, mall)

Ctner, speclty
Stdewaik vault
Other; specuy

10 If the mcident occurred inside a building, indicate’
a age of building —  years
___ unknown, can't determine

b locauon wathin bulding: basement
roof
other, specudy

¢. no. of floors in the building- floors

d environment of transformer: vault

roeom

open area
other; specify

11. Cause of fire:
within transformer
outside the transformer;
specdy if known

12. Was transformer fluid released and exposed to the fire as » result of

damage to the transformer, a leak, or rupture? ___ no __  yes
If yes, approximately bow much fluid was exposed- ___ Rus
(Indicate tenths of gallon if <1 gal.)

-5-
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|

23

25

24.

3nefly describe the area cieaned and method of cleanup. 1 e | wall, fzer
celing area, HVAC system, etc (attach additional sheets u necessary)
Area Method of Cieanup

-

In the table below indicate approximate cleanup costs. When esumating
cleanup costs be sure 10 coasider manpower, equipment, traasportaticn
and any relevant overhead charges:

Cost Type Cost Estunate
Apalysis/test costs: —
Site cleanup/decontamination:
Disposal
Vault/transformer/equip costs:
Other (describe)

TOTAL.

Have there been any lawsuits filed against your company as a
resuit of thus incident® ___ no ___  yes
It yes, briefly describe nature and amount of damages clamed

<7 MONS 213931



[II. ASKAREL TRANSFORMER DATA

'n responcdung to the EPA data requirements, it is necessary to develop :nforma-
nen regarding the location and environment of askarel transformers UNLiXE
THE FIRE INCIDENT PORTION OF THIS SURVEY, THIS PORTION RE

AMI MALL , 3CIENTLI 3 e
FAMPLY OF YOUR DISTRIBUTION SYSTEM ASRARFL TRANSIORMERS. 1 e
ASRAREL TRANSFORME A NERATING
ased on data provided in the CB survey, we Bave identiien

The specllic askarel transformers on which you are to report  Please folou
these instructions in 1dentfying those uaits-

Prepare a Lst of all your askare] transformers that are not located :un
substations or generatng factiies. This Lst can De In any sequence,
I e., by seral numder, Jocauon code, etc.

Befuaning with the transformer on the list, select every

transformer untl you have :denufied a total sample of fracsior=ers
(When you reach the ead of the lst, go back to the beginring and continue
your count untl you idestly the required number of transformers )

Proper sejection of these transformers is cntical to the study If you
have questuons or problems in performing this task. call Rick Bell or Tom
Florence (RPC) at (202) 797-1111

Once you have ;dennfied the specific transformers for which data is required,
inswer guastions 25-40 for each transformer se:2cted  Note that uf your sazpie
requires data on tan transfor=ers, you must complete ten sets of quesuons 26-4%
Sufficient copies of thus form have been included for your sample
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Answer the following guesuons for each transformer selscisd .n your sazwole

30

31

32.
33,

34

Ot the __ -transformers \n your sample, where un the order was th:s

transformer Belected (ist selected, 2nd selected, src ) Selectea
Indicate the nameplate rauing of the transformer: KVA
Indicate the askarel [luid capacity: gals

Specuy the transformer location.

Inside bulding
Residential (condo, apt., botel)
[nastrution (school, hosputal, church)
Office
Industnal/manufactunng
Storage (warehouse)
Qther public (store, mall)
Other; specdty
Sidewalk vault
Qther, specdy

ANRRY

Ar—

I[f transformer 1s inside buiiding, wndicate:

a. age of bulding" years
unknown, can't determine
basemert

roof

crther; spesdy
floors

vault

room

open area
other; specdy

b. location within buiding:

no of floors in the buiding-
spvironment n which located.

on

Check the response which applies to the transformer drainage path

* flud would be contained, i.e., no drain. or drain has been sealsd
fluid would drain to contained catchment area

fluid would drain to sewer system

flwsd would drain to surrounding so:l

other, specify:

Are vault drains required by local building codes? no ___ yes
Check the response which applies to the transformer cooling ventdaticn
system:

no ventilation; transformer in sealed room or vault

ventilation through grate in wall/ceiling to outside area

ventilation through grate in wall/ceiling to indoor area

other; describe:

Is the transformer cooling ventilation system forced or natural?

natural forced noene
T Torced, is it designed to stop in the event of a fire” __ no __ yes
-
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35.

36

38.

39.

1f this transformer is located wside a buiding. characterize the poten-
tal spread oT’smoke and soot un the event of fire (answer a-d

a, s there an air conditioniag or heating system 1ntake wnside the
transformer enclosure (eo.§ , vault or room where transformer 1s locazes:”
no yes transforzer not enclosed

b. s there an ar conditioning or heating system intake in the arsa mmed:-
ately adjacent to the tracsformer eaclosure (e g., Vauit or room)”
no yes transformer not enclosed

¢ Other than a yes answer (o JSa or 35b above, would smoke/soot have
other wndirect access to the bulding ar conditioning or heat:ng sysien
2o ____ Jes
Tl yes, describe access

d  Would smoke/soot have direct access to the air conditioning or heating
system of any other building”
no yes
[T yes, describe access.

If this transformer is lccated outside a bu:.ldmg. characterize the pcten-
Ta] spread of smoxke and seol In [he even! of lire (answer a & b)

a. Is thare a buldding airr conditioning or heating system intake unmec:ale,”
adjacant to the transformer enclosure? no yes

b Other than a yes answer to J5a, would smoke/soot have any other acces;
to the air conditioning or hesting system of nearby buuddings”
no ves
IT yes, describe access:

[s the transformer protected ¢n the low voltage side by a fuse, swiizh,

or breaker? no yes

It yes, is the device oil-filled? no yes

Is the transformer protected on the high voltage side by a fuse, breaker.
or switch at the transformer location (exclude protection at the substatien)”

no yes
Il yes, is The device oll-filled? no Fes

Is there a smoke or fire alarm or other early warning device or sensor
near the transformer? - no _ yes
It yes, describe the device

Is the ;’.n.nsromer protected by a sprinkier system or other [ire retardant
system’

0o system

sprankler system

other system; descnbe
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IV  RETROFILL DATA

Thus portion of t3e questionnare 1s designed 10 obtain data on each askarsi
transformer you have attempted to retrofl To the extent data are avapz:is,
please complete questions 4l and 42 for each transformer Make adXiiorna)
copies of this form as necessary

4] Indicste the number of askarel transformers your utlity has retrofilled
transformers

42. The table below provides space for recording data on two transformpers
Please record the requested information for each transformer your utity
has retrofilled (or is reatrofulung) If space 3 required ior more than two
transfiormers, pitase zaxke additional cspies of thus form

When reperung costs please include all associated cosis, wmeiudag
labor, materals, dispecsal, and any add:ticnal fire protection cos:s resuls-
ing from use of the new fluid. [f additicnal fire protection was required.
please descrmbe and prowide spacufic cost estoats (i the cocmunents sectien

Transformer 1 Transforser 2

a Transformer XKVA (nameplate raung)

b Flud capaaty

¢. Begizning PC3 level (prior to retrofill)

d Retrofl]l process ([flush/refill or futering)

¢ Rerrofill luad

[. Flush solvent

g. PCB level after 1st refill
or 1lst cartmdge change if filtering process)

h. PCB leve! after 2nd refil
(or 2nd carwridge change  (fitering process)

1. PCB level after 3rd refill
(or 3rd cartridge change if filtering process)

{. Time elapsed from initial draining to last refill
(or cartridge change if filtemng) (months)

k. Approxamate costs to date (consider
labor, matermals, equipment, transporta-
tion, overhead)

Comments:

MONS 213935



5‘4- f’l ;,-

Technical Newsletter

Electrreat Sysiams Cwesien

PC3 TECHNITAL REPORT FAC!H E2R:

WUM2E? 8

g .8o7a 2 IroveEa ArjIanloe NS T

2

~e0GC. A" 0y For SRR Bes 24l e Zg o zcadiKd .rosdbal

MONS 213936



SCURCE
2028-1
1263~14
20z8-4¢

e
(LI &1
Ut

= 3
(W

-
-
ah
()
1]
-
™

RISK ~55283

Re=oval of PCAs from Transforrer O:!l
?C8 Dispesal Marzal (2nd edit:on)
Pyrolys.s ard co-bustisn products of

PCB, tri~, and terra-ch.orinated henzere

Analss:s of PCOFs 1n 1nsulazing flu:ds

Srare-ofathe=-Ar% Rev.ew: PCDDs and PCDFs
wva Ltalizy PC3 Flasd (€2 3308}

Cccure~zazion of building clean-up
tecnn.gies {(Sirgramzon and San Francisco;

> PC3 transi-rrar

te I}

mF-e8Ting 0pILlns
-7 384

X red_oction

MENT _AND MANAGEMENT

~826-11

~526-1%
2395

Exposure assessmenc {or PZ3 spl..s and
fires

Ri1sk mangement of PCB f.res and spills

Decision framework for PCB decisions

HEALTH EFFECTS

2374

Health effects assessment of PCBs

SUBSTITUTE INSULATION

1499-4,-5

£028-11

2028-12 (pending)

Arc and spark byproduc:s of
perchlorcethylens

Partial and complete combustion of
transformer insulating materials

State-of-the-Art Toxicological

Reviews of PCH Substitutes

CIMprETINY
CATE
e

Jame 83

Sapre-ter 1334

Novemser 334
darcs

1333

lerolate
Dacerper 1933

Decerper 1334

Decerper (334

caly 13394

mid year [98%

August 19184

Decerber 1984

December 1984
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T.ile: Remcval of PC3s from Trassfcz-er 0!

Contracts: = RP2923 - 1}

CerzTactors: Peter Way (-3}
Projecs
Manager: Gil Addis

Purpose: The objaczive 18 to develco and deronsirate zn a =;.:z-

Fl.ot
scale a procass capable of reducing PCB contamisaticn in

-
-

transfiormers balow the tnen EPA accec:iaoii.ty level =2f

L)

p]

Sccpe £f Work: In an earlier projest, RP2DI8-1, Ge~era'

Electr,z, aftasr tesiing 12 the laboratory cnese the solven:
ex:zract.on process for Scale-up. Qther processes t23:2d .mrs:
sodi.m reaczicn, not selecied because sign.f cart ccTrer:zia.
activitiy was under Way; electiron-veanm irradiation: a-d
cr.z.cal-flaid.

The latter two were found to z2 .-pracztical .~ :1-@
laboratory. A relatively safe and econcmizal solvant exuiracs:
process was successfully scaled up t> a 10 gallon per hous polze
plant, and plans made to design a full scale plant (RP2023-3).

Tyoec-ad Resulss: Successful operazion of a larga~scal: scivea:

extraction plant for removal of PC3s from contarminated m.rara,

o1l would provide an alternative, eccnomi-al means for decon:ia~.=a:.:-
Stagugs A 500,000 gal/year plant has been designed and costed,

The proposed host utility for this plant has completed site

plans. The preoject ls presently on hold to evaluate the EPA's

recent interpretation requiring a level of 2 ppm PC3 1n the

treated mineral oil.

Completion Date: 1985
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PC3 Disposa. Manual

.t . Second Tdi1c.10n

ort=rac=: ° RPL263-14

i

"

Contractor: SCS Engineers

Project
Manager: Ralph Komal

Purscse: This project will update the reference manual prepazed

i1 1279 as a gi:de Jor util.itles in evaluating disposal ootiors

Sccze of Work: The Contractor will prepare discissions of :tna

availadle disposal sequirerents and disgosal opiians, 1nel.d.=g
the chemizsl treairtent technolog.es which have beeen develoged
since the first edition. Chemical treatment will inzlude beun
destruczion and retrofill., There will be an update of the

es= . rased I3 nVANTOCY. Managerent of PC3s also will se addzesssa?

xoez:sd Pe81l5s: A revised rmarial will be avalable to the

14

ut:lity industry to assist in evaluating and planning ranagene-:

options.,

Snatus: A draft report has been preparad and 1s in the prccess
of being revised, The second draft will be distriouzed =0
selected industry people for technical review prior :o

finalization and publication.

Completion date: September 1984
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Tize . P/FGIssis AR3 JSmhsTUIn of AC3 {oreasc-aiss Dogtece- oo g
Corsracs FPzll2s-4

Centracior: “ew forc St3ze Zedartrant of -galth

Frotecs Yanijer: Gl Add's

p.rmcta  To Zetarire Ing extasc Gf farmasisn of PCITSTOLT ag g spad_ae =
oyl e1s ar CITELETIZA 3 2zt 1 TIL askarels a0 3gcacetg oy %, aes DolE
eantamiaarTs 1n menarat 31t or s2.aeal retrafill €1, g

S¢sze 3¢ acmx: Tha cbsarvaiion a2t PO35 order carzitiong oF Syrntses g

€2m0USTIZR 2an @ onvertied 3 TLCY Tore Idxic poiyerlirinated 2itaersfiracs

(P02%g) ras Gad i3 -avz-tenad intarest ip the Zessidility of rewesfriosg

[a}

Srremtly faelsa B3 tarifIrmens arlh o2 rateztvil Ty 2 Lmlenis suon

IUETIIMS. Mewea®r, 2,37 172 Sost ldretloreitsfliiic; Lrocesi w

N
‘e
i

a resiz.3) arsunt 3f 972 in the rew dreleciric flutdl L srtses, Tages 18 oAz
reassr 2 evgect that suoh low concentritisnsg of FU35 wC. 13 frocucs doszrazsricc--
azsl; nigh concantrations 3f PCOFs on pyralssis oF €372u5t72a.  -amver, §°ni2

tee Cetdl’s 0 the machanisms by which tnR*s conversisn ocs.rs arz 2ot ~e !
gstadtis-es, 1t is clearly desirable to test ihis poss siliny eqcerr-aria’ly
bafore jaunching & major retrofitling program. In a secana aspect 0% 1-'s «0r<.
the lavel of formation of PCOFs from mineral ofl centarsrated ~izh 323 20 3 -

leve! is of even more impcrtance because of the large nurper of Zgnte~iratay

transformers 1nvolved.

Excectas Pasults: We expect to determine the linearity of formasign of 2017 as

a pyrolysis or compustion product with decrsasing PC3 cancentraticn in a nNest
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Tiguig¢, ertrar =r~eral 011 gr =gt~z 1) fluig,

.
Stasus- Pyrofysis and corbustion tegnnig.e=s ravs tean teveioned it g
clean-ud ~etnazs, partfcularly fer pyrolyzed ar comtustas cortamiretes =t-ers’
0t1, are nearing success. Analyticyi results will e asaflazie 1n tee ~asr
future.

=28t Tita iguenher 1§38

- -
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PCOF ard PTOD 1n Askarel ard Conta=i-asas
0Ll Equipment

L ]
.
1
.
L]
J

Contracts: RP2028-9,-10

Ccontractors: Rad:an (-5), Battelle (-6), New York State daa.:o-
Dept. (-7), General Electr:c (-8), IITRI (-3;,
Resesarch Triangle Instityie (-10)

Mirager: Gil Add:.s

2izzcse: TO .Toreve tne state of the ar: ol aralgs:s fgr poors

- D

<5 daterm:re undez what condisizns, L% any, PCOFS and raiavas

.ads are faund _n out:ility agiiprent,

Scose cf wWork: BSaster aralytizal separaticn Cetween 2,1,7,3,¢

2-3 sz.<ing wiitn added 13- 1,3,7.9,X corgeners. PCDF conzari cf
-t.lisy @giipTent under var:o.s cgarat.iry arI conTamiraz.ice

scerar.2s w..l be determined. laporatory arcing and zorona

tests will De made on askare]l and contam:nated sarpless,

txpeacted Resylts: Improved analy:z:.cal protocel for separat:n

2,3,7,8,% PCOF and other congerers., Determinaticn of PCOF

content of a range of utility egquiprment,
Status: 13- spiked samples for analys.is will be ready arourd
Jaly 1, 1984. A sampling plan for utility equipment has been

prepared. Sample collection will start shortly.

Completion Date: March 198§
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.tle: » State-of-tre-Ar: Revisaw: PIIls and FCoT;
1tn Utilaty PCR Fluld

Contrac:c: RP1263-11
Contrac:or: 5CS Engineers
Project

Managaer: Ralph KoTal

Pizpcse: To exanite and surmariza the state of the ar: of

knowlecse resazding PCIIZ3, PTIFs and osher cyslic nydrocazsors
W eTiloty PT3 flaids. The study 3lso 18 to deteraine wnat

conclusions sould be made abou:r fortation conditicns ard o

def.ne japs :n experirental daca,

Sccoe of Work: 3Ses Purccise

Expected Res.lt-s: Comptlation and critizal analys:s of

information avajlable 1n the l.terature.

Stat.s: Complete (CC 3308}

Completion Date: December 1981
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Case Stud.es of P°3 Transior-er Firas.

Tizle
San rfranc.sco, Czliforniz, ang 3.insracmian,

" New York
Csntrase: RP1263-20
Zontracser: IT Corporation/W, Corey Trench
Project
Marnager: Ralph Keral
Ppurzmse: (1) to deccurent revedial ciean-up techiiques wnicn

save neen szccessfslly and uns.uccessfuilv appi:2ad t5 ascacs.

f.c® cantaTihation,

(2) to gererally dcocarent the technizal and Zac.s.:---
ralased factors arising from an askarel fire, ard

{1) to define areas of fature research relaz:ng o

degonsariration.

Fz=za of Work: The projes: Tay ope surmarized as co..ezi.cn a-:

rasiaw of wriczen docemantat.con, develcs-snt of an [ntery. 2.
g.est.onnaire, .nterview of key perscnnel involved wiih clear-_:
i1ssues at the two fires, data orjan.zat:on and rev:iew, and
rezort oreparat.ion.

Exgec-ed Results: Summary case stud.es will oe pudblisned wn.z-

provide ytilities with [nfermation on what clean-up tecnnig.es
have been successfully used, the levels of allowable resid.a.
which were established for the respective buildings, hcw tney
were arrived as, !f understood, the basis of :the .ncilent, ard
cperational chasges which have been institited to reducs :ne
impact of future i(nclidents.

Status: Contract has been sent for execution.

Completion Date: October 1984,
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Title;

Contract:

Contraczzr:

Projecs
Manager:

Porocose:

1sclat:cn

Scorpe of W

nes.gn Manual for fed cwiz- 2i dArzng-a
" PCY Contaminac.cn

RP1263-21

waest and dansen,YTIl/Fanner

Ralph Koma.
This project will develop a manyal to ass.s: stiliny
i rdentiiying contamiration ca.s23 and zaireags.

of risx redictian telnn.gaes, a2 zracasa n et

I3l
3

des.gns,

crk: The develcpment of th:s nanual will procead

o
0

rough a

= STntamy
“Ltn ngh
isolacion,

the actial

s:.dy of historical a:rbcrne contaminat:cs, wna Jatawavs
nax.:on, es:d-..scrent of :130.3aT.2n sr.eer_a cz-3,.stanct
vo.tase operat.cn, Ces.3Y t2cnn.g-28 fozr airzor-e

cos: factors and cos: est matss, sans.nj syszams, anid

preparation and review ol the msnual.

Exoected Resiltsg: A manual will ce Tade availacle =o :the

"utilisy in

dastry to aid them in plarnn.ng risx fed.zi.0n engineer.-3

measires for PCA transformers.

Scatus: Contract has been sent for axecution.

Complet.on Daze: Cctobers 1984.
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Tictle: Exposure Asgessment Melhodolog.a2s for
PCB Spills and Fires

contract: AP1826-113

Contractor: Andezrscon Nichols West
Project

Manager; Abe Silvers

Purpose: To develop methodologies o estimate exposyre leve.s
Ln soLl, air and water of PCB from PCB spills and to estiTats
axpesurs levals of fire products from ytility transfor-ers

contaiaing PCB involved i1a fires,

Scope of Work: A fate model will be develcced to estiTatad

exposure levels of PCBs from PCS transfosrer spills. A

corparsrensed rodel will be developed to eszinate PC3 fire

Expezted Res:lis: Code and docurentation to est.male expcsure
levels.

Status: In progress.

Completion Date: December 1984 for draft of final repor:.
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Tle A sk fgsase-ent Yodal for FTY Tirg aps 23 fama g
- . . - T v om o ]
= Pric.ltis tn flestrigyl E3L . ivans :
wsnTrazy: RITiI3.08
I sempe : - D1 ' o e
Lontrazt: asoursce Anring Laragracian

:’:J!C: ”sna;e*. Ave Si?ve’s

-
gl

0 #stiTate tne probadflity 0f a utility tryrgéspar Zerr;

tnuofsec 1 2 fire 1n ciTmersial, residentiy %4 Jusii: sze.cr.-es

Sizte 27 0%, InF3rmalicn w0l De Zeveloiad rTM osurveys T3 s3ci=1ta --s

Srzzant’iiy 27 3 travsfor-er tenr: 1nvalvad tmoy firs,

26,705 4 Tinel reSOrT a7 tnTIrmatiin 3N cee mig 24 3 ceseiomge

siTs'es e C3t2+ lecerber 1984 for drafs of final ressetr.

MONS 213947

fo



Tizle: by

. ?
ProJecst No. - ?
Cennractior. z

preojec:

Maragas: z
Poroose Te dar
grT.2s, 1~z -2
asos: 2I3 ris< T
Scooe 2% Werer
san traga ine -2
3lzez-az:.ve P73
L5 03 fern ¢l oa
$I..3%.28 .20 tm

sicn Tscis, Iac.: D23n 3c¢wd and cas:d
foare the principal inves:.jaisrs.

. FuaTTor Niemeyer

alop and test tools tha: ysili=.es,

1n asrad

3]

cArties zan uaie ¢

ga.r

araga~ans

185228,

An aralytical frarewcrk

wuhoend £facss

snsironmental e

s.8& Tanagerent policies. The

Jorgoter vcdel,

-
-

lincs eguiormaer

acc.ce

Jategcr:.es (suc :

-
i

Tanagare-:

personnel, erergency workezrs) axposed to PC3s and sChRtat.natss

{such as TCOFs,

nea effacrts,

TCZDs .,

-
-

It also eszimates the costs <f

to est.nate tne exjyeczed ~yuthber o7

the POLICY Alter-

s that thae extra health benef.its can ce corcared =c tne ex:r

costs.

Parareters that are uncerta.n can be treazed

2,58z

sensitivity analysis or with a full probabiiistic treatrenr:,

Expected Ragul=-s

model that can be used in analysis of risk masagemen:t aj:is:-n

for elegtric ut:

Status:;

A complete, documented and :ested ccom

lity PCB~containing equipment.

implemented in prototype forn.

Corplecion Date:

The corputer code .mplement:ng the framework has been

The model will be availabla in fipal Icom

»

a

later in 1384. The prototype of the model 1§ availablea now wiis
the assistance cf the developing contracter.
i«
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Healeh Effacts Assasstent zf 7Cis a-3
Czntaminants

"

Caontracti RP 2374

Congragnar Clemrent Associates, Al ag:zn, VA

Frojec:

Marnager: W. Wevzen

Purscse: A cerprehens.ve assessrent of tne poiential

rea s r.sk as3ofidted with cooupational exposure o PC3s a-d
co-~ta=i-ar~cs, based cn avarlakle informazicn,

Sccce ¢f Work: There are three parts to the stidy. Part cre

daals wizh extracting from the literature daza ¢n huran ard
aniTals on healctn effacts associated with exposures. Par: -wo
:avolves characzerizasion of the utility work enviroament., Fa::

Are2 involves extrapolation of the health risks for perscrs

L]

N

Xxposed 2 PT5s and contarinants, oo selec:2d endic.nts.

Ixzec-ed descl:s: See oCjectie.

Stat:s; Part 1 has been complened. Part 2 is delayed b.s ~i.l

be ccrplated in about one month. Part ] depends con iaforratien
co.ia2cted in 1 and 2 has not started.

Csraletion Data: Midyear 1985

MONS 213949
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Tizle: . AIZ & Sparg 3y-preduzis of CpCly
Contrachs: RPL499-4,-5

contractors: Sgrirgborn Laos., Westiighouse
prolect

Mar~ager: Gil add:s

P:roose: To deierrTine arz by-products of gercnloroech;lars
.22 sTansiorTars,

Scafe ;I Azzg: EguiFTesi, prsced.oces, and associazad rai.c-al

L]

'L

~ave pea2s Zgne.:p2d at wWesiirgncuse fcor the stuay of arced srod.

of Cz7ly frox tre porat of view cf tox:city nazarsds. Springcsers

will Take use of the eguizrent a-~d technigues to are ar:i i

aralyze the azo praducts from variczs comounat.ons of C3CQLly,

a.amtrcdss ani sci.d (nss.atiTn Cataria,, Veagurerens of ar:s

-2
0O
0o
3
n
-
(L]
"
(0]
a
]
[ ]
=3
1%
=
-
e
]
"y
[
]
i
1
4]
~
“

generated under varyiny Sperating
of raterials combinations wii. co deter=ined. ANChg toe ar:s
predicts ars Cly, HCL, and CCCLij.

Qtner prodicts, sich as carben tesrachior.ds,
hexachlorcezhane, cardbon monox:.de ard carten dioox:ide, wil. alsc
e included 1n the analyses.

§tatys: ArCIng triAls are Deing e ©n & sag.iar bas:s a-d
analyses proceading accordingly. Most resulss will be ready by
late June 1984,

Completion Date: August 1984

s MONS 213950
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Ticlie: fareial and Corpleta Combustean ¢f Tran;for—ar el ey
. Materials

Conzracs: ) RP2523-N
Cantracior: westinghouse

Projec: “anage~. &il Agd's

Pursege 7o examire the sroducts formed from evther cordiete ar zarsia)
Iurocse -

¢2~s.stton of lizutd dlelecn~ics other than PC3.

Scroa 3F Wda-k:  The contracter «111 Infzially cordict a theoreatizy” <-a~—-.
Eynamis avatLatien of zaroustion raactisrs uttTirvag asatlable Zana Traga
edTestat ans w311 thnen be exserimentaliy vertfiad 1t salectad <&y zorets ar:

thus orovize A conttnyum of iaforration acp izable %0 211 sit.aticrs. The
invas:izasisn will include both theoretical and experimanzal effascs at varac
¢imbustion temperaturss and varied oxygen leveis. Tne comsuss'son reagtiz~s ¢f
insufating ratertals will be performed in the chambar 0% a fre—g-5jrasi-ei=:
cell, which w1l allow monitoring of weignt loss, rate of rise 97 temseratu-e,
reaction conditions, and Oxygen content. The combustion precucts w310 te tracie:
for subsequent anslyses or directed {nto a detection cevice for one-strean 237,525
The laboratory studies will use whatever sophisticated anaiytical technizues arg
appropriate (gas chromatography, mass spectroscopy, infrared Spectrascopy, et2.),
t0 determine qualitatively and quantitatively each type of sigrificant <Cardustiza

product.

o, MONS 213951



Tanpsred Jagulise

marcved knewlense Sf tte tarttat anz e

products of tieund drelactriss.
Stazus. Starting

Ci-2letr2n Zace.

February 1923
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Tisla. Statg-gftne-Art Toxige'egiial Saview of 213 € 13y -leag
]

Cantrac: RI2023-12 (ancirg)

Contrazzar’ 05 Taginears

Projecs Manygan: 30 Aadis

p,rossar T3 ¢riiizaliy revies the literature on toxicalosy of PCE substi.iag

This 1nTsrazrin s -eetrd to w013, SITe LIME tn tne “uture, @ sitution it

b~ - .
T3 tre current 303 Zeasalut.

Scoze a* dergr Literature search on toxicdlogy of PC3 sudstitutes inclucing

syrgiysts an: £ImzLsTion croducts.

3s

Tesecied Z2:.7y z=1t1¢2]l review of the toxicoiogy literatura of 203

SUDSIITJLeS,

Sra%.57 (3ntm25t teing oreanared.

Famatgremm
LITC 3¢

cs=s'  December 1584
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