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ENVIRONMENTAL PROTECTION
AGENCY

40CFRPa781
[OPTS 62038; TOH-FAL 2620-7)

Polychiorinated Biphenyls (PCBs);
Manufacturs, Pracassing, Distribution
in Commeros and Use Prohibitions;
Use in Electrical Transtormaers

AQEXCY: Environmental Protection
Agency {EPA).

ACTiON: Advance notice of proposed
rulemaking. °

SUMMARY: EPA Issued a final rule which
was published in the Federal Register of
Auguet 25, 1982 (47 FR 37342) thet,
among other provisions, authorized the
Indeflnits use of certain elactrical
transformers contalning polychlorinated
biphenyls (PCBs) {PCB Electrical Use
Rule). Although EPA had knowledge
prior to August 25, 1882 of-a mafjor fire-
tolated Incident In Binghamton, New-
York lnvolvln? @ PCB-Transformer, EPA
believed thet fires involving this v,
equipment were rare, Isolated incldejits.
Thus, EPA did not consider the riaks
posed from fires when EPA made its
determination that the conlinued use of
electrical transformers containing PCBs
did not pose unreasonable rieks fo
public health or the environment. |
Recent {information from a May 1883
fire-related Incident in San Francisco,
Californla involving a PCB-Transformer
and s September 31963 firo-related event
in Chicago, Ulinols involving a PCB-
Tranaformer hes brought into quesiton
EPA's earlier agsumplion that fire-
related even!s Involving PCB-
Transformers ure tare and {éolated
occurrences. y
The purposes of issulng this Advance
Notice of Proposed Rulemaking (ANPR)
are to solicit data speciiic 10 tha risks
posed by fires involving electrical
transformers that conlain PCBs and to
ealict data on mechanisme for
mitigating or eliminating these riske.
Depending upon the results of EPA's
analyais of thege daia, EPA may propose
further control measures on the use of
this equipmont by October 1984,
oATES: Comments on the Issues raised
in this Notice must be submitied by May
22, 1964 )
ADDRESSES: Comments should ba
subinitted In triplicate to: TSCA Public
Information Office (T5-783), Office of
‘Toxic Substances, Environmental
Protection Agency, Rm. E~108, 401 M 8t.,
SW., Washington, D.C. 20380.
Comments should include tho docket
number OPT5-62035. Comments
received In conneclion with this Notice

. will be available for reviewingand . -

copying from A:00 a.m. to 4:00 p.m.,
Mormgr through Friday. excluding

holidays, In Rm, E-107, Environmental’ -

Protection Agency, 401 M Street, BW,,
Washington, D.C. .

FOR FURTHER INFOAMATION CONTACT:
Jack P, McCarthy, Director, TSCA
Assliatance Office (T5-799), Office of
ToxIc Subatances, Envitonmental -
Protection Agency, Rm. E-543, 401 M §t,,

- bourt invalidated this portion of the rule, .
- as well as a number of other provisions,
- and remarided the rule to EPA for
furlhar action.
= As 8 consequence of the Octobear 1980
decision, EPA undertook a number of
- rulemaking actions. The action relevant
to the rule which 1s the subject of
today's ANPR was published in the
Federnl Reﬁllter of Apgust 25, 1882 (47
FR 87342) (hereafter, PCB Electrical Use

SW., Washington, D.C. 20480, Tol! free: - ~Rulg). This rule amended the.May 31,

(800-424=8095), In Washington, D.C:
(554-1404), Outaide the USA: {Operator-
202-554-1404). e

SUPH ARY INPORMATION:  ~ . |
89%¥on 6(e) of the Toxlc Bubstances

Contro) Act (TSCA} generidly prohibits
the use of PCBs afler January 1, 4876.
The etaiute does, however, set forth two
exceptions under which EPA may, by
rule, silow a pasticular use of PCBs to
continue. Under section 8{a)(2) of TSCA,
EPA may allow PCBs to be usedina
“1o1ally enclosed manner. A “totally -

enclosed manner” {s defined by YSCA ', -

to be “any manner which will ensure
that any exposure of human belngs or
the environment to a polychlorinated
bipheny! will be Insignificant, as
determined by the Admijnistrater by
rule.” TSCA also sllows EPA to
suthorize the usé of PCBs in & manner
other than a totally enclosed manner if
the Agency finds that the use “will not
Erenenl an unraasonable risk of §nfury to
ealth or the environment.”

EPA promulgated a ruls, which was
‘published in the Federal Regisler of May
31, 3979 (44 FR 31514) to implament
sections &(e) (2) and (3) of TSCA, This
rule is listed (n the Code of Federal -
Regulalions under 40 CFR Part 761, The

tule; among other provisions, designated

ell intact, nonleaking capacitors, :
electiromeagnels, and transformers, other
than reflroad (ransformers, as “lotally
enclosed,” thus permitting thelr use
without specific suthorizations or
conditions. The Environmental Defense
Fund (EDF) petitioned the U.S. Court of
Appeals for the District of Columbia
_Clrcuit to review & numbar of provisions
of the rule, including the portion of the
tule thal designated all inlset and
nonleaking capacitors, electromagnets,
and trgnsformers a8 “iotally enclosed.”
(Envirenmental Defense Fund, Inc. v,
Environmental Protection Agency. 038
F.2d 1267). T ]
On Oclober 30, 1980, the court, among
other things, decided that there was
$nsufficlent evidence In the record to

suppor! the Agency's classificationof . . _

transformers, capacitors, and
electromagnets as totally enclosed. The

1679 rule. The August 1862 amendment,
among othetr provisions, authorized the

. oontinued use of PCB-Transformers

{electrical transformers contalning

* greater than 500 parts per million (ppm

. PCBs} In facilities involved in the
. handling of food or feed items uniil
-Qgtober 1, 1065, and, allowed the use of
sll other categories of non-raflroad .
olectrical transformers containing or
conlamindted with PCBs for the
remainder of their useful lives. In its
. August 25, 1982 declsion, EPA made a
dotermination that authorizing the use of
ihose transformers for the remainder of
- their useful Jivas did not rman’l an
arreasonsable risk 1o public health or the
~ environment for the following reasons:
- 3. EPA determined thet if it did not

- . authorize the use of PCBs in

tranaformers, the costs 1o the public and

. United Btates indusiry would be billions
of dollars, primarily aa a result of the
disruption of slectrical service. EPA
determined that the resulting reduction
in rick would not outweigh these
substantial costs.
" 2,EPA datermined that the ingpection
and mainlenance programs required
under the rule reesonably reduced the
exposure tisks assoclated with the use

i of PCBs in PCB Transformers, and the
servicing conditions prevented further’
PCB contamination of transformera.

3. EPA determined that releases of
PCBs to the environment and exposure
to humans and blelogical organisms
from mineral ofl transformers are
minimal. EPA estimated that these
transformers contaln less than 0.1
porcent of sll the PCB» used in

. transformers and rolease less than one-
half of & percent of these PCBs on an
annual basis,

4. EPA determined that the cosis
associated with other risk reduction
measures such as accelerated phass-out,

. teducing the PCB concenlration in the

. dielectric flutd, or providing
containment for transformers were not
reasonable when compared lo the
potential reduction In release.of PCPs
achieved,

In evaluating the ricks posed by the
continued uoa of elecirical ransformers
containing PCBs, EPA had considered .
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the exposure resulling from leaks and
splils of PCB-containing dielectric fluld
as constliuling the principal route of
release of PCBs 10 the environment for
this equipment, i
Thera was, however, an Indication
that fires Involving transformers aloo
could be responsible for the relpase of
PCBs. For examplo, an February 5. 1081,
in the Binghamton S1ate Office Bullding
in Binghamton, New York, s PCB-
Transiormer was involved In o lire In
the bassmenl of the bullding.
Monltoring, completed afler tha fire,
{ndicated the distribution of PCBa,
polychlorinated dibenzofurans, and
polychlorinated dibenzodioxins
throughout the Intetior of the bullding.
The distribution of PCBs (and suspecled
oxidatlon (rrodunts) throughoul the 18-
story bullding occurred vis two vertical
ventilation shafts that ran the length of
the butlding and opened Into the
translormer vault in the basement. At
the lime, however, EPA believed that
fires Involving translormers that conlaln
PCHs were race, laolated events. Thus,

although EPA made determinations that

the use of eleclrical transformers
containing PCBs did nol pase
unreasonable rigks o public health or
the environment, EPA did not directly
conslder the public health and
environmental risks posed from fire-

*. related events, EPA also did not

ovaluate the cost of implemenling risk
reduction measures {0 miligate the riske
posed by fires involving this equipment
or [aclor Into Ils economic assessmont
cerlain now-identified costs assoclated
with the continusd use of these
izansformers, principally, the high costa
of clean-up following these Incldents.
Thess costs reducs the benefits
assoclaled with tho continued une of
these transformers. S

Aftér promulgation of the 1982 rule,
additional Infarmation came to EPA's
stiention that indicated that PCB-
Transformer fires may occur more
frequently than previously expacted,
and that PCB-Transformer fire hazards
aro not restricted solety to transformers
located inside bulldings. On May 18,
1983, {n the One Market Plaza complex
in San Franclaco, Caltiornia, @ PCB-
Transformer was involved In a smoky
tranaformer vault fire. Monltorl
completed after the fire indicated the
presence of PCBs and polychlozinated
dibenzofurens. PCDF-TIn soo! from this
fire, Although the vault housing the
transformor was located exterlor to the
bullding liself, unscaled conduite from
ihe vaull to the basement and outside
alr Intake vents drew the contaminated
smoke {nto the bullding and allowsd for
the distribution of the PCBs and

polychicrinated dibenzofurens in the
ductwork of the bullding. .

The San Francisco incidént, and an
even more recent incident, in the Firsl
Natfonal Bank Butlding In Chicsgo,
Dlinols in September 1963, have .
promplad EPA to consider reassensing
its earlicr posttion on the“expected
frequency of fire-selated incidents
involving transformars that contain _
PCBe.” .

This Advance Notice of Proposed
Rulemsaking (ANPR) Is the Agency's irst
step In formaily assessing the public
health and environmental riske posed by
fires Involving electsical translormers -
conlaining PCBs. If EPA determines that
the riske posed by fires Involving
tranaformers that conlaln PCBs gre-
sulfictently large, when welghed against
the benefils of this equipment and the

conts of control messures, then EPA will- -

propose moasures by Gclober 1834 to
reduce or gliminate these risks,

The purpose of this ANFR, then, {s 10
present certaln available informetion on

«.the ricke posed by fires involving -
X Yransformere that contain PCBs, and, to

solicit date in flve ma‘t‘:r aroas: (1) The
tisks posed to human health and the
snvironment in the avent of u fire-

related accident involving an e)ectrical

transfarmer containing PCBs; (2) the
probabllity of firerelated events
oceurring that involve electrical
transformers that contain PCBs, and
factors that may increass this
probability; (3) the reactionsand |
meachanisme of reactions involved In the
formation of PCDFs and polychlorinsted

. dibanzodioxine (PCDDs) in fire-related

incidents involving electrical |
transformers containing PCBs: {4) the
cos!s and nature of the cost Incurred by
the owner of & \ransformer Involved In a
fire-related event; and (5) the
fdentification of avallable options for
mitlgating or aliminating the risks posed
by fires Involving electrical transformers

containing PCBs as well as the costs and

beneflts assoclated with those options.
If EPA [s nol provided with adequate

" data, especially In the areas of the riske

posed in the avent of a fire, the
probability of these fires occurting, and
the costs assoctated with clean-up
following these Incidents, EPA will
make its regulalory Judgments based
upon the data set forth in this documan
These deta indicate that PCB- :
Transformer fires pose relatively high
riske, occur with unknowa frequency
and can rasult n relatively high clean-
up costs. e

. ~. "

1

+ {1L Transformer Fire Riske

" containing PCBs. A
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A primary source of information on
the causes of and clrcumstances
surrounding fires involving transformers
conltaining PCBe are dats compiled from
three PCB-Transformer fires in
Binghamion, New Yorlk; San Franciso,
Califomla; and Chicago, llinols. In order

- 10 underotend better the risks posed by

the_usa of this equipment in the event of
a firs, EPA has evaluated exch of these
incidents, and compared the
clrewmstances surrounding each fire in
order to dsterroine what factors
increased the risks posed fram the fire,
and what {actors, if any, reduced the
tisks presented by the fire. .

EPA essumes that the risks posed by
fire involving s PCB-Transformer are
related to the degres of dispersion of
mxlc chemlc;h rom t{:e lung;vmer

to areas whare people may ent.,
Thus, EPA ex ecmal PCB- pres
Transformar In buildings or neer
bulldings may pose greatsr risks than
PCB-Transformar fires in locations such
as outdoor electrical substations. The
Agency furthar ussumes that the greater
the dispersion of contuminants within a
bullding, the greater the potantial for
exposute of humans to these
contaminants, and therefors, the higher
the risks. EPA has reached cartain
conclysions about ths risks posed by

«+ transformer [ires, based on these threa

case studies. )
The three Incldents discussed below
are the three most well-characterized
and well-tesearched Incldents that EPA
is aware of. EPA (e soliciling -similar
informalion on other {ire-related
{ncidents involving transformers
ariial list of other
less well-known and leas well-
rasearched Incidents that EPA is aware
ol appears in Unit [[1.B. EPA is soliclting
additiona) information on these
incldents, as well as Information on
other incidents nol included on this list,
1. Binghamton, New York. A1 5:30 a.m.
on February 5, 18581, a fire occurred in
the switchgear adjacent to a PCB-
Transformer in the basement
mechanlcal room of the Binghamton
State Olfice Building. This bullding ie an
18-story office tower that was completed
in 1673, Power to the building was
supplied by two transformars which -
conta{ned a coolant fluid conslsting of
65 percent PCB (trade name Aroclop
1254) and 35 percent mixed tri- and
tetrachlorinated benzenes, .
Although the city fire deparimenis
responded within minutes, they did not
enter the mechanical room untll the :
power was dlsconnected to the
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transformers approximately 50 minutes
alter the fire started. During this perod,
there was repeated alectrical arcing and
raports of ioud explosions occurring in
the mechanical room. Smoke generated
by ths fice was distributed by .
convection throughout the bullding
through an open vertical shafl that
started In the mechanical room and ran
to the penthouse. This concrele block
shaft contained the shest metal duct for
the exhaust air from tha men's
restrooms on all the floors. The shaft
was not alr tight, and sllowed smoks to
sscape the space between the structural
celling and the suspended celling on
sach Hoor of the building. As a result,
the entire inside of the bullding was
coated with black scot.

The probable source of the soot was
combustion of the materials in the
switch gaar. The heat of the fire
apperently cousad a ceramic bushing to
ctack on one of the transformers,
allowing arproxlmately 180 gallons of
insulating liquid to drain onto the floor
in the vicinity of the flre. Photographs
taken shorily after the fire was  *57
extinguished showed that the awlich -4
gear was ocompletely deatroyad, but
there was llttle damage to the
transformerss The mechanical'room was
heavily coated with aoot. and puddies of
Kquid remeined on the floor. The hest
from the fire was sufficient to damage
slightly a structurg] slee] boam that was
direcily over the awitch gear. However,
the lire apparently did not spread to any
material other than the switch gear
ftaalt, .

Elevated lavele of PCDFs In the scot *
ware reported within & week after the
fire, Comprehensive analyses of the soot
ware performed by Dr. David Stalling of
the'U.8. Fish and Wildlife Service,
Columbla, Missourl, by Dr. Christopher
Rappa of the University of Umea in
Bwaden, snd by Dr, Pat O'Keele of ths
New York Stats Depariment of Hoealth
Laboraiories. These anclyses reported
the presence of PCDDs, PCDFs and -
polychlorinaied biphenylenes (PCBPs),
aithdugh the smounts found varied from
sample lo sample. Initial analyses of
two sool samples by Smith of ol. {Ref. 1)
reported the Eteaence of 2.8 and 28 ppm
2,3,7,6-letrachlorodibenzo-p-dipxin
(2,3,7,8-TCDD) and 124 and 273 ppm
2,3,7,8-letrachlorodibenzofuran (2.3.7.8-
TCDF}. A more detalied analysls of a
homogenized mixture of soot taken from
throughout the bullding and used in
animal feeding studles contalned 7,200
ppm PCBs and the following
concenirations of various homologe of
PCDF: tetra-18 ppm, penta-21 ppm, hexa-
2 ppm, hepta-3.5 ppm, and ocla-0.74
ppm. Anarynls of a single soot pample

found 597 ppm total tatra-chlorinated
dibenzofuran, 46 ppm 2,3,7,8-TCDF, 1.8
ppm tolal tetrachlorinated
dibenzodioxins, and 1.2 ppm 2,3,7.8-
TCDD. Congenesr specific analysis of a
different Binghamton soot sample found
2,3,7,8 substituled constituents to be the
most predominant congeners within
each of the levels of chlorination of both
PCDFs and PCDDs, Additional sampling
data on PCB, PCDF and PCDD levels
found following the Binghamton fire, ae
well as additional information on the
circumstances surrounding this incldent
are preaehted in the Versar report,
“Exposure Assessment: Fires Involving
PCB Transformers” (Ref. 1}, -

Tha Binghamton Stale Office Building
remains closed to normal use, The
bullding has basn extensivély cleaned
by vacuuming and washing to temove
the soot. Analya!s of ali samples. wipe
samples from vinyl walls, and bulk
samples of sprayed-on celling insulafion
have demonstrated that the ratio of the
various toxic constituents {s not
constant from one matrix to another,
and that the vaporization and
Tedeposition processes are causing a
gradual redistribution of the material
within the building. Estimates of clean-
up oosts to date are betwoen $18 and
$20 million. | '

2. San Francisco, California. Shorily
after 1:00 a.m. on May 18, 1083, a fire
started in the sub-basement transformer
vault of the One Market Plazs office
bullding complex at the comer of _
Stevart and Misslon Streels in San .
Francisco. Ths vault contained three .
tansformers that wers filled with
Aroclor 1242 coolant liquid. Heavy black
smoko fssued from the sldewalk greting
adjacent to the bullding for about thres *
hours untl] the high voltage power to the
transformer wes interrupled by the
utility. Duzing this three-hour perod,
there was considerable vibration and
loud nolses eccurring In the vault that
wars deacribed by reporiers at the scene
es "sxplosions.” No Information is
available on the size of the _
transformers, bul it was teported that
only one transformer leaked, and that-

"after the fire there were 50 lo 80 gallons

of {iguid In the vault, with the floor and
walls of the vault ceked with black soot
and liquide dripping from the vault
celling. The liquld remaining in the - -
fransiormer contained 0,127 ppm
tetrachlorodibenzofuran (TCUF) and no
dslectable letrachlorodibanzo-p-dioxin
(TCDD). . .

Smoke and soot Irom the transformer
vault contaminated the adjacent switch
gear room (through the bus dudi) and
small areas of the adjacent parking >
garage and workshop areas (through

small cracks In the concrete block vaull
‘walls). Some of the heavy smoke Jasulng
from the sidewalk grating was
apparently pulied into the bullding
through streat level alr makeup louvers
and into the ventilating Fans that supply
air through the aub.basement, basement.
plaza level, and floors 2 through 8 of the
Steuart Street office tower. Tests later
indicafed that the contamination was
limited to the basement, the air handling
sydtem through floor 8, and the exterior

- of the bullding. Ths upper floors of the

Steuart Birest Tower recelve air from
ventllating fans mounted In a penthouse
above the 26th floot. )

Alr samples taken in the vault starting
a woek after the fire measured 320 to
1500 micrograms per cuble meter PCBy,
depending on the rate of ventilation
through the vault, (Ambient levels of
PCBs in the atmosphere bave been
measured and range from about 0.1t 8
nanograms per cuble mater.} The switch
gear toom adjacent to the vault had air

. -concentrations as high ss 938 micrograms

per cubic meter before ventilation was
started. The Ban Francisco Department

-of Public Health restricted access 1o any

area having 8 {ovel of PCBs in the air In
excess of 1 microgram per cublc meter,
or surface contamination in excess of 1
microgram PCBs per 100 square
cantimeters when sampled by wiping
with a cloth weited with oclane.
Although no samples collected in the
offices on flocra 2 through 8 were
contaminated above these lovels, the
cily requested that the ventilation
system not be operated because of the
possibllity of spreading contamination,
to these clean areas. Without
ventilation, these floors could not be
occupled,

Analysls of the soot collected In the
transformer vault and in the sub-
basament adjacent to the wall of the
transformer vault showad the presence

. of PCBs, TCDFs, and TCDDs. A 500l

sample taken adjacent to the vaull
showed the presence of 86,000 ppm
PCBs, 28.0 ppm total TCDFs (8.3 ppm 2,
3, 7. 8-TCDF), and 0.32¢ ppm TCDD
{0.059 ppm 2,3,2,8-TCDD). Additional
sampling data on PCB, PCDF, and PCDD
levels found as a reault of tha San
Franciaco flre are presénted in the |
Versar report (Rel. 1).

The avallable reports on the
analytcal resulls from One Market
Plaza do not apecify the analytical
procedures nor, in most cases, the
detection lim!ts of the procedures used.
However, from a comperison of
avaitable information on'the contents of
the transformer and the amount of fluld
spiled, and the levels of contaminents
measured, it is apparent that the
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conversion of PCBs to PCDFs occurred
with about the same efficlency in both .

-Binghamton and San Francisco.

Estimales of clean-up ooste to date
{provided by the Pacific Gas and
Electric Company) are batween $18 and
$20 million. ., . ‘.

3. Chicago, lilinols. On Seplomber 28,
1883, & fire occurred in a bus bar
between a PCB-Trans{ormer and the
switch gear In » transformer vault under
the plazs on the same block as the Firet
National Bank Building in Chicago,
Illinois. Although power to the
transformer was cut after about 10
minules, smoke continued to {ssue from
the sidewalk grating for about 45
minutes. [nspection of the transformers
after the fire was extinguished indicated
that ona of the four tranaformers in the
vault bad lsaked spproxiniately 15
galions of ooolant consisting of 85
percent Aroctor and 35 percent .
chlorinated benzenes, The source of the
laak was a amatl hele In the transformer
cesing that was possibly caused by -
electrical arcing. . .

Bignificant PCB contaminstion way ; -
limited to the vault, the exhsust air 7, ,
ducts from the vault. and to the axterfct
sutfaces of » small bullding adjacent to
the transformer vent. The highest
readings outeids the vault and its
exhaust system were on & window near
the vaull {437 micrograma per 100 sqnare.
ceniimetiors) and on an intake air wall
grille {752 nucrograuu per 100 square
centimeters) snd window (308
micrograms par 100 square centlinetars).
The trgmformar vlru'.‘l!l was ld}acol:’i to
an underground parking gatege an
shared a vanlilating system with the
gerase and » small adjasent bullding:

owever, none of these arsas was
heavily conlaminated.

The Firat Nationa} Bank Buill
about one-half block from tha vault, was
nol contaminated, Although one
[iberglass filter on an alr intake vant on
the fourth floor of the Pirst Natlonal
Bunk Bullding was found to contaln
about 80 ppm PCBa, nearby Nllera did
not show high levels. Ths bullding was
evacualed when smoke was sson
coming from & window vent; howaver,
the smoks was later Identified as the
exhaust from an auxiliary diesel
generator that startad when power was
shut off to the trensformers.

No analysed were reported for PCDFs
or PCDDa in the sootl. A number of wips
samples were coliecled In the First
Nations} Bank Building and from the alr
supply Intake near the transformer, but
no PCDFs or PCDDs were found.

‘The First Nationa! Bank Building was .
evacuated at the tima of the fire, but
teoccupled the following day, Cleaning
wus limited to the translormer vauit, its -

L4

exhanst system, and the exterjor of the
smal! building next 1o the vault. ’

B, Conclusions Bosed on Cose Studies

Based upon EPA’s evaluation of the
dircumstances surrounding the
Binghamton, New York; San Francisco,
California; and Chicago, Minois fires,
EPA believes that fires Involving PCB. -
Transformer present carlain risks of
exposure of humans and the ™
environment to toxic confaminants such”
as valatilized PCBs and cartain .
%lg;um products of PCBs. including

_ 1. Toxicity of PCBs und axidotion
products found in sool. In earlier
rulemakings, EPA has already
concluded that. based upon svailable
{nformation, persons expozed to PCHs
can develop chloracner.and, that based
on anima) deta, there Is a potentia) for
reproductive effects and developmental

" toxicity ap well as oncogenicity in

humans exposed to PCBs. Although the
effects of chloracne ara reversible, EPA
does not consider this effect of exposure
to PCBs to be Mmaignificant [Rel. 2},
According to the Beptember 12, 1900
Carcinogenic Asseasment Group's
(CAG's) Riek Assesament on 2,3,7.8-
TCDD {Ref. 8}, ﬁlged by resnltaof
toxicity testing in animals for s variéty
of effects, 2.3.7.8-TCDD {s one of the
most toxic chemicals known. This
substance was found in soot samples
teken following the Binghemton and Ban
Francisco transformer fires. LD, values
of 23.7.5-TCDD range from 0.8
micrograme par kilogram orally lor the
mals guines pig to 27&micrograms per
Kt detmally for the rabbit, which
would classily this compound as
supertoxic (Ref, 4). [The scale of acute
toxicity ranges from practically nontoxlc
to supertoxic.) Deaths typlcally occur
about one week or more after treatment,
in chronic and acute oral 2,3,7,6-TCDD

" toxicity studies on several animal

specles, the Yiver, thymus, snd apleen
have consistently been the targst
organe. Liver dar‘nuge. {ncluding necrotic
and degencrative changes, lipl
accumulation, and Increased liver
welight have been observed In mice, tats,
and guines Klsﬂ following 2,3.7,6-TCDD
treatment. Atrophy of the thymus and
spleen has slso consistently been found
in laboratory animals, Other effects of
2,3,7,6-TCDD Ingeation (nclude
supprossion of reproductive function ln
rats and disturbances of the
hematopolsiie system with occaslonal
hemorrhaging in monkeys, rats, and
mice {Ref. 3). Y .
Thars dre several cancer bloansay
studles of 2,3,7,8-TCDD: (1) A Dow
Chemical Company study [Kociba ef al,
1678) In male and lemale Sprague -~

Dawley rats: (2) the Van Millar e/ al., -
{1977) sthidy ip male Sprague Dawley
rats; {3) the ‘Toth of o/. (1679) study in
Swiss mice; {4} the National Cancer
Institute {1980 &, b) studies (n rats and
mice: (5) the Pjtot a¢ al. {1050} promation
study In rets; and (8) the Kouri &! o/,
(1978} cocarcinogenicity.study in mice
(Rel'.ﬂ]. . o

Insummery, accotding to the

. Beptember 1860 CAG rizk assessment

{Rcf. 3}, carcinogenic responses have
been induced {n mice and rats at very
low doses of 23,7,6-TCDD. in addition,
23,78-TCDD) has been shown to be a
vety polent cancer promoter. These
results, togethor with suggestive
evidence in epldemiologic studies,
congtitute substantial evidence that
2.3.78-TCDD Is likely to be 2 human

. carcinpgen. In addition, on the basis of a

Dow Chemical Company atudy on
23,78 TCDD, it appours that 2,3.7.8-
TCDD Is a more potent carcinogen than

* aflatoxin B,, which {s one of the most

potent carcinogens known (Rel, 8).
Toxicological teatiny of
Eolyd\lorlnated dibenzoforans (PCDFs)
s been more limited than testing of
2,3,7.6-TCDD. Howsver, in a study
designed to evaluate the compsarative
toxlcity of PCBs and PCDFy. in rats,
PCDFs were lound t6 be mors toxic than

" PCBs (Re!. 8). In particular, the reaults of .

this study indicate that PCDFs produced
severe toxic effects on hematologic and
thymle functions. In rats fed diete
containing polychlorinated
dibsnzofurans, severe reductlon in

ery & counts, hematoerit, and
hemoglobin concentration occurred, and
blood ymears indicated hemolytlc
anemia, -

*Following the Binghamlon fre, several
researchers completed loxicologlcal
mtl:’g of soot samples In gulnea pigs.
Based on thess studles using .
Binghamton State Difice Bullding
{BSOB) soot, EPA has concluded that
multlple exposures to soot from PCB-
Transformer fires bave the potential to .
ﬁmdunl toxicitly in the thymus, the

ematopoietic aystem, the sallvary
Pland duct epithalial and, possibly, the
fver {Rel. 6). -

It is worth noting that thym!c atrophy,
bone marrow depletion, and diminished
body weighi gain, all effectsof the .
subchronic administration of the BSOB
soot have been routinely demonstrated

* In ncule studles in gulnea piges using

PCDF» and PCDDa (Ref. 8). ia addition,
the group of guines pigs dosed with
231.1 ppm BSOB soot In he subckronic
study exhibited symptoms cheracteristic
of acvte exposure 10 2,3,7.8-TCOD and -

" 2,3,7.6-TCOF which include skeletal

muscle degenoration, fatty changea in
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hepatocytes, and degeneration of
gastrointestinal tracl epithelium {Ref. 6}.

One paper stated that the oral LD 0
the BSOB root {n guinea &!&l is 410
milligrams per kilogram body weight
(Ref. 8), which would classify this
compound as vey toxic {Rel. 4},

2. Discussion of formation of
oxidation ‘fmducta gmm PCBs. There Is
dlrect evidence of the foxil'natlon of
PCDFs and PCDDs from heating and -
burning commercial mixtures of PCBs
and dliuents. The direct evidence Is
from: (1) Laboratory experimenta

ublished in chemical and other

iterature, and {2) chemical analyses of
materlals at the slies where fires wers
known to involva transformers that
contalned PCBs. PUBy, PCDFs, and

.PCDDs were all-found in some soot

specimens from both the Binghamton
and San Franc!sco firas. (PCDFs and
PCDDs were not analyzed for in the soot
from the Chicago fire.)

Laboratory siudies provide the best
aveilable information on the conversion
of pare PCBs to PCDFy. In these studies,
a number of different PCB congbnenry ;
and mixtures of confanen have been .,
heated and the resulting materiale
analyzed for all PCDFs and PCDDa.
Slace a specific PCB compound reacls to
form a limited numbsr of PCDFs, the
formation of PCDFs involves ™
Intramolecular elimination of three
kinds of dlatomic moleculas, with or
without some rearrangement of chlorine.
atoms on the remsaining pheny! rings,
From the products oblained In the PCB
reactions, the diatomic molecules,
hydrogen, hydrogen chloride, and
chlorine, are formed from one hydrogen
and/or chlorine atom (n ortho positians
on each of the two phenyl rings. The
optimum {emperature range for the
published laboratory experiments waas
600°C. Yields ol PCDFs are In the .
percent range from 550°C to 600"C, but
drop off 1o tenths of a percent a 500°C
and 8%0°C. : .

The description and characterization
of the chemice! reactions occurring In &
fire in which arociora (or any other
commereial mixtures gf many PCB
compounds) are burned Is far more
complex than the leboratory
expetiments. However, the same
reactions observed In the laboratory
should also occur In fire sttuations
whare the feactants end reaction
conditlons ere similar to laboratory
reacilon conditions, Sinca the laboratory
reaclion that resulls in the formation of
PCDFs from PCBs {s {ntramolecular and
an elimination, the affect of Jower
concentrations of PCB» (such as those
presont in mineral o] transformers)
should have a minima) effect on the
reaclion rale or product yleld at & glven

temperalure, Thal Is, the fact that lecs
PCB ia present means only that less total -
PCDF will be formed since low
concentrations alone are not expacted to
have any affect on the reaction rate,
mechanism of reaction, or product yleld.
Thete also appear to ba few factors
present [n an uncontrolled fire situation
which would cause the tota) destruction
of PCBs and PCDFs or which would
present other competing reactions to
reduce the yleld of PCDFs; -
An uncontrolled fire of sufficlent
temperature (about 800°C) (o burn

- materials contnining PCBs can result In

the formation of PCDFs as large as a <
percentage of the lavel of PCBs

* originally present in the matesial.

Concentrations would vary with the
volums of contained combustion gases

_ or constltuents of materlal contalning

articulate combustion solids. Although

igh temperature Incineration {s used to
dispose of PCBs \n oll, PCDFs and
PCDDs have also been delecled
following the Inclneration of PCBs in oll,
Incineration of PCBs requires at 1200°C
temperature, a two-second resldence
time, and sufficlont oxygen. As
explained above, however, laboratory
experiments indicate that the reaction
temperatuse for the formation of PCDFs
{» optimized at around 600°C. -

Commerclal mixtures of PCBs

frequently contaln mixtures of
chlorobenzenes as well as PCBs. Even
“pure" PCB mey bave low .
concentrations of chlorobenzenes

present as contaminants. Experiments

ave shown the formation of PCDFs and
PCDDy from pyrolysls of mixtures of

‘chlorobenzenes in alr. Other chlorinated

compounds including chiorophenols
were also formed, Amounts of PCDFs
ranged as high ee tenths of a parcent for
mixtures of trichlorobenzenes. Tetra-
and pentachloro-benzens mixtures -

. formed amounts of PCDFs and PCDDs

which were two orders of magnitude
amaller than the amounts of theae
compounds formed by trichlorobenzena,
PCDFs and PCDDs may also be formed
from the chlorinated r enols observed
in the pyrolysia of chlorinaled benzenes.
The reactions to form PCDFs and

-PCDDs are bimolecular and the

exrerlmemel concentrations of
chlorobenzenes were high. The reduced
concentration of chlorobanzens as &
comtaminant In commercial uses of PCBs
would probably not lead a substantial
Increases [n the amounts of PCDFs and
PCDDs» formed from burning or heating
the PCBs. The notable exceptions sre

- commaercial materlals using -

chlorobenzenes as a solvent for
concentrated PCBs, f.e., askarajs. EPA

. betleves that the PCDD levels found In

the Binghamton soot samplea resulted

- residual chlorinated aromatic

. Francisco, and Chicago, EPA has

from the oxidation of chlorobenzenes. -~
The low level PCDBDs found following
the San Francisco fire could have been
associsted with the possible presance of
low concentrations of chlorobenzenes in
the Ruld, from past servicing operalions.
Information is not availgble on the
producte reaulting from pyrolyzing
chlorobénzens in commercial uses of
PCBy, at differant teinperatures, in the

ange ax?actad to be formed In

uncontrolled burning.: - - :

With respect to poseible buraing or
heating of commercial PCB mixiures at
low concentrations in mineral oll, the
flash point and fire point of the oll might
increase the chances of having e fire
slart, and, once an dll fire starts, it Is not
unexpected that such s fire would
provide suitable resction conditions for
producing PCDFs and PCDDs (if
chlorobanzenes are present) from '
commercial PCBs. The flash points and
fire points of both mineral oll and
tilicone oli could permit the heating of
dissolved.or dispersed PCBs to
temperatures comparable to the
temporaturas used in published studies
of these reactions. Thus, EPA expsacls
that minera! o}l equipment and other
types of aquipmen! conlsminated with
PCBs may also pose certaln risks In the
event of o fire from the perepective of
the formalion of toxic pyvolysis
producte, :

Compared to mineral oil, the lower
flash point and fire polnt of silicone cils
(a potential substitule fluid for
retrofilling PCB Transformera) might
raduce the chances of having & fire start.
But, once a silicone oll fire starts, 11 is
not unexpacted that such a fire would'
also provide sultable reaction conditions
fot producing PCOFs and PCDDy (when
chlorobsnzenes are present) from
commercial mixtures of PCBs present in
the tranaformers 8t low concentrations.

EPA is soliciting Information
concerning the identification and
quantitation of resldual chlorinated
aromatit hydrocarbons, resulting from
exposuto 1o open flame burning of
commerclal formulatfons of transformer
fluids conteining PCB3 and other
chlorinated sromalic hydrocarbons. EPA
fs also soliciting information on
conditions agtually present In .
transformer locations, other then open
flames, that can lead to the formation of

hydrocarbans. EPA {s also sollcitin
information on substitute Nuids and the
chemical realdues present following
burning of these materiale,

3. Populotions al risk from PCB-
Transformer fires. From (te analysis of
the three fires in Binghamton, San
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{dontified six populations that may be at
risk in the pvent of a fire Involving PCB- -
Transformors. The first group'are -
persons present in a building or poastbly
in an adjacent building at ths time of a
fire, The second group are firemen and
othar smergency response personnel
responding to the fire, The third group

are onlookers presen! durlng the

.extinguishing of the fire, and the fourth

group are patsons involved in the clean- .
up following the fire, The final two

) Erou B are ﬁmom returning to the
ui

Iding following clean-up, and,
persons exposed 10 equipment,
automobiles, eto. that may have been
contaminaled during the fire.

In addition to thess incidents posing
oertain risks to peraons present in or
around buﬂdlrllgu involved in these fires,
EPA belleves that these incidents may
also pose risks to other populations and
to the environment. Speclfically,
depending upon the location and
fraquency of these Incidents, EPA
belleves that the dlscharge of
contaminated water (used to contain
these fires) conteining PCBs, PCDFs, and
PCDDs into the water system could posg
cortain tisks to other population groupe -2
as well. EPA I spectfically solicliing
data on the risks posed to humans and
the environment from the discharge of
water used to conlain these fires, EPA
solicits Information on other potential
populationy that may be-at risk in the
event of a fire Involving a transformer
that conlains PCBa.

4. Potential for exposure to PCBs end
oxidation producis from g'ma.
Monitoring for PCBs, PCDFs and/or
PCDDs weas completed afrer the
February 8, 1801 Binghamton Rre, the
May 18, 1883 8an Franclaco fire, and the
Beptember 28, 1983 Chicego fire. PCB
contamination was found in all three
incldenls, and PCDFs snd PCDDe wers
{dentified In rool semples from both the
Blnghamion and San Francisco fires (ses
:’Jnlt’ll.a. for summary of sampling

ata). - . .

Sampling data accumulated follow!ing -

the Binghamion fire clearly indicates the

.polentlal for sxposure to PCBs, PCDFs,

end PCDDs by liremen, bullding
occupants, and others in the vicinity of a
PCB-Transformer fire, 8ampling from tha *
Sun Francisco fire also supporis a.
delermination that PCB-Tranaformer
fires pose certain tisks of exposure to *
PClg, PCDFe, and PCDDs. - |

EPA solicite additional data on PCB,

-PCDF, and PCDD levels measured

following PCB-Transformer fires. -

&. Faclors that appear to increage
tlsks posed by fires. From EPA's
preliminary analyals, it appears that
PCB-Transformer fires may pose high
tisks when they occur near or Inslde

11075

bulldings that when‘lhey oceur in

outdoor locations such as electrical ._ -

substations. From this preliminery
analysls, it also appears that ofie of the
primary factors that contribute to the
risks posed by fires involving
transiormers that contain PCBs in
butldinge in the pressnce of ventilation
shafts or ductwork in the vicinity of a
transformer that is involved in a fire. In
both Binghamton and San Francisco,
ventllation equipment or ductwérk in
the vicinity of the transformers
significantly contributed to the
dispersion of PCBs and certain - .
oxidation products, Including PCDD and
PCDF into the bullding.

A sscond factor that appears to
increase the risks posed by fires
involving PCB-Transformers is the
failure of protective devices such as
circult broakers to Interrupt the flow of
electricity into a tranaformer. In both
Binghamton and San Francisco, there {»-
evidence that suggests that power
continued to be provided to thess ™

" trapsformers for some time after the

Initle] malfunction. There is speculation
that this factor contributed o the
formation of additional toxic g:yrolylllm»
producte, by creating excess heat and
othar conditions conduclve to the
formatlon of these oxidation products.
A third factor that sppears to increase

the risks posed by fires Involving PCB- °

Translormers if firemen being unaware
thal they are responding to® fire~ - -
involving a PCB-Transformer. In both °
Binghamlon and San Francisco, there is
evidence to suggest that the firemen
who lni!lalllx responded to the fires wore
not aware thet PCB-Transformers were
involved. Thus, thase fireman mey not
have followed certaln precautions that
might be conslderad to be appropriate
glven the potential riske posed in the
course of extingulishing such a fire. For
sxemple, filmed accounts of the San
Francisco fire indicate that heavy black
smoke Your'ed out of the undarground
sldewalk vault housing the PCB- '
Transformers. Theae same filmed
accounts Indicate that respiratory
protection was not used by firemen
present above the transformer vault
during thelr response lo the fire, Further,
these filmed accounts also indicate the
prosence of several similarly - -
unprotected olvillan onlookers In the
area duilnﬂ the extinguishing of the fire,
A rolated factor that may ba relevant
to the degree of rigk ?oaad by Kires
involving PCB-Translormers Is the type
of buflding In which the transformer is
located, EPA believes that PCB-
Transformer fires In office bulldings and
shopping malls mey pose greater riske to

the public, because of the concentration

of people normally present {n these
A Y - .

F

. and paraons occupyi

types of bulldings. Fires involving PCB-
Trans{ormars at industrial facilities may
pose lessor risks, because fewer peraons -
are generally present, and EPA expects
that thesa transformera are often in
places that are more open, where any
malfunctions would be rapidly
identified. EPA solicits comments on the
relativg risks poaed by transformers
located in office buildings, shopping
malls, botels and motels -versus
transformers located in indusirial
facilities or electrical substations.
Finally, EPA believes thal there [s one
other factor that may increase the risks
osed by PCB-Transformer fires. This
actor is the lack of knowledge on the
pott of many persony, including firemen
and other emergency responee
personnel, State and Jocal authorities,
: these bulldings
about the potential sks posed in the
even! of a fire involving transformers
that contain PCBs. In Binghamton, San
Franclsco, and Chicago, [itile structural
damage occurred to the bulidings as a
result of these fires. For the most part,
damage was limiled to smoke damags.
In these cages, a conscious decision wes
made by authorilies at the scene to
analyza for the presence of PCBs and
certain oxidation products before
allowing re-cocupancy. Without this
decision on the pari of authorities
present at the acene of other similer
fires, it is possible that these other

.bulldings may have besn prematurely

re-opened for occupancy.
Psrt of the resaon for this general lack

- of knowledge about the risks posed in

the event of PCB-Tranrsformer fires may -
be the fack of a coordinated effort to
accumulale information on similar fires
when they occur. Currently, there ts no
EPA requirement that fires involuing
PCB-Transformers be reported {o the
Agency. EPA solicits commentis on the,
benefits of maintaining an EPA PCB-
Transformer Fire Reporting system as
well as comments on other mechanisms
for informing peopla of the hazerds
posed by these incidents.

EPA also solicits information from
knowledgeable parties on Its analyals of
whal factors increase the risks posed by
fires involving PCB-Transformers as
well'as commenis on other factors

resent during the Binghamiton, Ban
ancieco, and Chicago fires (or other
fires) that may have increased the risks
posed by these fires.

®. Foctors that appear to have
dacreased the risks posed by fires, EPA
believes that other faclors may exist
that, in contrast to the factors listed
above, limlt the risks posed bv PCB-
Transformer fires. That iy, although the

T plnghamlon and San Francisco firey are
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considered to pose certein risks, both of
these incidents had the potentlel to pose
much greater tisks. For example, one
factor that limited the risks assaclated *
with the {ires in Binghamton and San
Francisco was the time of the fires. Both
fires occusred during periods when these
buildings were, for ths most part,
unaccupied. In conteant, the Chigsgo firs.
in Beplamber 1983 occurred in the First
Natlonal Bank-Bullding during a pericd
of high accupancy. However, in this
Incident, pawer'to the transformer was
cuf after about ten minutes, In
Binghamton and San Francisco, the
transformers remained energized for 50
minutes and theee hours, respeclively,

EPA s solicting informstion.on other
factors that may have mitigated the
risks posed by fires Involving PCB-,..
Trans{ormers.

C. Cleon-Up Cosis Following PCB
Tronsformer Fires

Given the well-established toxleity of
PCBs, and the presence of materials that
are more toxic than PCBs in the soot-*
from & fire {nvolving & PCB-Traneformef,
owners of PCB-Transformers Involved in
PCB-Trsnsformer fires have invested up
to $20 million exch to ensure the safety
of persons returning to occupy theas
* buildings. For a full analysleof . -

.measures taken sa Eu’r‘ipf the clean-up
of the Binghamton fire, see “The
Binghamton Stats Office Bullding Clean.
up: a Progress Report Update, 1983"
{Ref. 7). and “Investigation of the
Contamination Remaining In the
Binghamton State Office Bullding
Following Completion of Preliminary
Clean-up, October 20, 1982 (Rel, 8)..
These costs, for the clean-up and
removs) of contuminaled materinle
containing PCBs, PCDFs, and PCDODs
found afier these [ncidents can be
factored into the economlc analysis of
the beneflts of the continued use of PCB-
Transformers. Earlier analysas of the
beneflts of the continued use of thess
transformers, completed In support of
the August 25, 1882 PCB Electrica] Use
Rule, did not take into consideration the
coste of clean-up In the event of a PCB-
Translormer fire: .

In Unit V of this Notice, EPA has
presenied prelimfnary estimates of the
costs of clean-up in combinalion with
estimaies of the probability of such an -
occurrence, and preliminary estimates of
the costs of varicus control measures
designed 1o mitigate or eliminate the
risks posed by PCB-Transformer fires.

111, Probability of Fires Occurring |

lpn&rolvlns Transformers Thal Contaln

A. The Number and Location 6[
Trensformers Contoining PCB's

1. Dato'contained in the Augusi 25,
1852 relemafing record. Transformers .
are used extensively by electric utilities
and other Industries to transmit and
distribute electric power efficlently. -
Some transformers designed for use
with PCBs contain between 80 and 70
percent PCBs; gthers, designedto -
coniain mineral oll dislactric fluid are
contaminated with PCBs from past ..’
servicing and manufacturing activities.

An astimats of the number of utility

.owned PCB-Trenslormers was -..

praviously provided to EPAylaan
Edison Electric Institute and Utilities .
and Solid Waste Advisory Group (EEI/
USWAG]) survey of the utility industry.
These data were prosented in tabular
form In the Proposed PCB Electrical Use
Rule, published In the Federal Reglster
of April 22,1982 (47 FR 17426). Inthe
August 25, 1882, PCB Electrical Use
Rule, EPA used these data, in
combinstion with existing date from sn
earlier rulemaking to eatimate the total
number of PCB-Transformers in service
and to estimate the distribution of these
transformers among utility and non-.
utility owners, | -

In the Augus! 25, 1982 PCB Electrical
Use Ruls, EPA estimated that the utlity

industry owned approximately 39,000 in.

service PCB-Transtormers. EPA
estimated that 22,460 of thesa
transformers are located in non- -
substation Jocations, such as In snd
around buildings and industrial
fecilities. The 35,000 translormers
represent about one-third of all PCB-
Transformera in service, EPA sulimated
that-about 80,000 PCB-Transformers are
non-wlility owned lransformers. EPA
also estimaled that thers are over 20
mitlion mineral ofl transformers in the
elecirical ulility industry and aboat five
mlillion in all other applications. These
mincral of] transformers mey contain
relatively low level PCBs {lces than 500

Fpm PCBbs) as & result of contemination

rom pasi gervicing activities.

2. New informetion on PCB-
Tronsformers. In lale Seplember 1083, &
major bullding ewner In the Unlted |
Stales, the Equitable Life Assurance
Society of the Uniled States [Equitable
Life Assurance). approsched EPA with
information on PCB-Trans{ormers
prasent in its bufldings, The survey -
condycted by Equitable Life Assurance
indicalas that of the over 500 buildings
owned by (his corporate building ownear,
epproximaelely 36 sies are serviced by
agoul 277 PCB-Transformers. Fifteen of

= Involv

these sités are office bulldings. 13 are
shopp!ing malls, § are industrial
facilities, and 3 are hotels or motels.

. Over 90 percent of the PCB-

Transformers listed in this imited

+ survey ars owned by utilities [Ref. 6).

EPA believes that the estimates of the
number of in-service PCB-Trans{ormers
used in the August 25, 1882 rule are still
velid 16dey. Howeven, In order to
‘eveluafe fully the bazerds posed by fires
ing transformers containing PCBs,
EPA needs more detailed Information on
PCB-Transformers. The data needed
include date on: (1) The types.of
buildings fn which PCB-Transformers
are vsed, (2) the number of PCB-
“Translormers uaed in each building, (3)

. the eges of the transformers, (4) the ages

ol the bulldings, (5) the location of the
PCB-Transformers serving the buildings,
and (8} the ownership of the PCB-

- Traneformers. EPA solicits {iformation

from other building owners similar lo

. that provided by Equitable Life

Assurance, ss we)l as from State and

- local municipalities.

EPA also solicits Information on the
costs of requiring PCB-Transformer
owners to report t0 EPA the number and
lacations of PCB-Transformers.

B. Resulis From a Survey of EPA )
Regionol Offices

In October 1683, EPA conducted a
telephone survey of lis reglonal offices
across the United Stetes in an attempt to
oblain additiona! Information on the
frequency of fire-related avents
involving transformers thet conlaln
PCBs (Ref. 10). From this informal
survay, EPA learned that {n the period
from Fabruary 1081 through Seplember °

. 1083, there were al least 15 fire-related :

incidsnts involving trensformers that
conlained PCBs (this includes the

- Binghamion fire, the San Francisco fire,

and the Chicago fire).

EPA uses ths term "fire-related
ncident or evenl” because In many
cases it is not clear whether an actual
fire occurted {n the vicinity of the
transformer. However, there appears to
be & full spectrum of fire-related events
that can cccur In the vicinity of a

_transformer. EPA belteves that minor

arcing with no apparent volatilizstion of
PCBs or formation of oxidation products
{s at one end of tho spectrum and a,
Binghamton-like event is a4 the other
end of the spectrum. It fs nol clear
whether conditiona short of a
Binghamilen or San Franclsco sluation
can also lead to the volatilization of
PCBs and the formation and/or
distributfon of toxic oxtdation products
of PCBs. EPA salicits dala on what other

“fire-related conditions, short of the
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conditions presenl durlné fires like
Binghamion or San Francisco, can also

** leed 1o the volatilization of PCBs and

the formation and distribution of PCDF,
PCDDa, and other toxic oxidalion
products. r

According to the results of this
telephone survey, there were two fire-
relsted Incidents in region I {both in
Boston, Msssachusetts), three Incldents
§n Region 11 {in New Jeraey, Alhan&.
New York, and Blnghamton, New York), .
two incidents In Reglon IV {in
Clearwater and Mlaml, Florida), one
fncident In Reglon V (in Chicago,
llinois), ons Incident in Region VI (in
Corrul Christl, Texas), one incident in
Reglon VII (In Kansas City, Kansas), two
incidente In region VIiI (in Denver,
Colorado), and four incidents in Reglon
IX (in Californta) (Ref. 10). ‘

Thua, in a two-year period, without
sny formal EPA mechaniem that
required the rlportln? of fires involving
transformers containing PCBs, filtaen
incldenis were reported to EPA reglonal
offices. Datalled information on ali of
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estimates: 3-4 fire-related incidents per

1.000 PCB-Transformers par year and 2-

8 fire-related incidents involving PCB-

Transformers per fire department per
ear,

y If one assumes that there are 140,000

" PCB-Transformers in service (as

estimated by EPA In the August 25, 1082
PCB Eiecttrical Use Rule), then, 34 fire-
related Incidents per year per 1,000
tranaformers would yisld an estimalte of
betwoen 420 and 560 fire-related
fncidents ger year. If one assumes that
all non-substation PCB-Transformers

114.469) ure located in or around

uildings, then, 3-4 fire-related incidents
per ysar per 1000 non-substation :
transformers would yleld an estimate of
between 342 and 456 PCB-Transformer
firs-related incidents per year in,
bulldings. -

If one assumes that thereis an
average of 10 major fire depactment
urisdictions per State, and a iolal of at

east 510 jurisdictions in the United
Staies, then, & 2 or 3 fire-related
transformer incldents per fire

these Incidents.[s not readily availsbie. _ .- department ylelds an estimate of

In many cases, monitoring for the
presance and distribution of PCBs and
Eml{m praducts does not seem to
ave been undertaken. .
The causes of thess 15 fire-related -
Incidents are also not always known.

. When causas were mentioned by swrvey

respondents, they included: (1) .
Shoriages in bus-bars, (2) switchgear - .
malfunctions, (3) electrical shorts or
arcing of the transformer, and (4) high
voltage eable burning. One of the more
disturbing incidents deacribed by one of
the regions wes a case In which refuse
present In the vicinlly of a transformer
caught fire as a result of sparks from an
arcing transformer. The fira itscl! began
in the refuse bensath the transformer,
and, it eventually caused the ruplure of
the tranaformer casing. .
EPA solicits additional data from
knowladgeable parties on the
circumstanceos surrounding the fire- -
related incidents described above, EPA
also solicits information on the
circumetances surrounding other.
Incidenty that EPA may nol ba aware of,
especlally Information on the causes of
the fires and the Informalion and
distzibution of conteminants.

C. Other Bstimates of Fire thua}lqy

Informal discussions between EPA
representatives and represeniatives of
the General Services Administration
(GSA), reglonal fire departments, end
the National Fire Adminisiration hava
ylelded some preliminary astimates of
the frequency of fire-rélated Incidents
involving PCB-Transformers. EPA has
obtained the following (nformal

+hetween 1,020 and 1,530 fire-related
‘PCB-Transformer fncidents per year.
In edditlon, from date coliected In

- Finland on PCB-Transformer fires, the . -
-Director General of the Finnish Institute- .

of Occupational Heslth (FIOH) -

estimated that there msy be as many as -

1,120 such Incidents in the Unlted States:
each year. This [e based on the .
assumption that the frequency of fire-
related events in the Unlted States
would be the eame as that in Finland. -
EPA hae contacted the Director General
of FIOH to obtain additlonal deta on the
bas!s of his estimutes.

Information complled from the
National Fire Incident Reporting System
{NFIRS), a computerized data base
manasged by the National Fire
Admin!stration, Indicates that there
were 1,408 traneformer fires in calendar-
year 1882, Thess data are not, however,
speciflc to PCB-Translormers. EPA o In

e process of obtaining access fo this
data base for purposes of determining
the percentage of these fires that - . |
involved PCB-Translormers.

D. Range of Estimates of the Frequency
of PCB-Transformer Fires :

EPA has developad 8 rangs of .
preliminary estimates on the frequency
of fire-related Incidents Involving PCB-
Transformers. The lowest estimate Is
eight per year based on reports to EPA.
The hIPheli preliminary eslimate, 1,530
fire-related incidents per year, is arrivad
at by assuming that fire departiments
throughout the Unfled States responddo
an average ¢f 3 PCB-Transformer fire-
related incidents each, per year.

‘L tbe Avallabllity of Substitutes

Other preliminary estimates Include:
860 incidents'por yoar{assumes 4 fire-
related incldents per year per 1,000 PCB-
Transformers), 1.120 incidents per year
{awsumes probability of a fire in the
Unfited States ls equal to the probability
of a fire In Fintand), and 1,405 Incidente
per year (assumes all iransformer firea

Teported to the NFIRS are PCB-

Transformer fires). . ..
EPA solicits data on the validity of the

. estimates provided above, as wetil as

data to support other estimates of the
frequency of five-related incidents

.involving electrical transformars that
, toniain : .

. Beuefite of PCB Transtormers and

A. He, Bs

* PCBs were orginaly used as dielectric
* fiuld tn eloctrical transformers primarily

becausa of thelr fize-reslstant properties.

Traditlonally, PCB-Trinsformers were
laced in [ocations whers concerns for
re safety were paramount. Even today,

PCB-Transformers that are in storags for

" re-use are placed in oraround bulldings
 'where fre safety is a concern, Other
- dielectric fluids, such as mineral oll,

have yuperior slectrical proporiles to

- PCBs, bul thel; fire resistant properties

ars not as good as PCBi.
Thus, any conaideration of phasing -
-

out PCB-Transformars must be

- accompanted by an analysls of the fire-

resistant properiles and potential
{ox!city of combustion products of
subatitute fluids. In addition, EPA must
evaluate the adequal:{ of the electrical
properies of these subslitules, -

". B, Substitute Transformors )
. Inite August 1832 PCB Electrical Use

Rule, EPA concluded thet adeguate
substitutes extst for PCBs in fndoor
transformer locations. The follow

units summarize available information

on the fira safety and electrical sfficacy
of substitute transformers, and discusses
avallable §nformatlon on the loxicity of
substitute dielectric Auids in combustion .
situations. -

There are six general types of |
substitutes for PCBs In transformers:
Silicones, high-tamperature
hydrocarbons (HTH), chlorinated
hydrocarbons, non.PCB askarels,
fluorocarbons, and mineral ofl. The
followIng summarizea dala available to

- EPA on the fire safoty, toxicity in the

event of a fire, and erectrical efficacy of
each type of substituie fluid. -

There are several physical/chemlcal
properiies of substitute dielactric fluids
that are used as a guids In determining
fire safoty. These propertles are the
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auloignition temperature, the flash point,
and the fire point. The minimum
temperature al which a fuel burate Into

flames when the stimulus 1 thermal is

referred to ea the autoignition
temperature. The tamperaturs at which
first lames appear from u free radical
source such as an arc, spark, or flame is
refecred lo as the flash point. The fire
point (o & slightly higher tamperaturs at
which flames ars sustained. Currently,
the National Electrical Code requiress
minimum fite point of 300°C for
unvaulted electrical transformers.

The property of having a fire golnl
higher than 300°C aliows classification
of Mlulde as "less flammable transformer
fluide” by Factory Mutual Research
Corporatlon {FMRC). During the past
fow years, FMRC, with the anssietance of
Induatry and government, has developed
a philosophy lor hazard reduction,
performed experimenial and theoretical
tossarch, and bas Issued a test sequence
for recognition o} lesa flammable
{ransformer fluide.

The fiss! requirement of the FMRC is
that the fluid have a fire point of at téaat
300°C. This tempetature {a sufficlently 2
high to afford restatance 10 small
ignition sources, such as matches, but is
sill] low enough to be met by several
classes of commerclel tulds, including
silicone oil,

The next requirement i thet the
transformet be Jocated within a dam
that is at least four times the area of the
ransformer tank and is deep enough to
contain all the fluid in the event of a
oplll. Should the fluid become ignited,
and it i» assumed that {t will bs, and
become fully Involved In flames. this
fnsures that the flames will not spread -
along the floor. .

The final sequirement is @ maximum
sllowable rate of convective heat
release, In a nonflammable bullding
with nonflammable contents, the risk of
extensive fire loss fs mainty o the )
structure [teelf. If the celling over the {ire
fs overheated, collapse of the roof could
occur. Heat relcass rates have been
measured by FMRC for several flulde.

1. Silicones. Silicones tefar (0 a family
of relatively Inert liquid organosiloxane
polymers used a9 elecirical Insulalion.
Although silicone-fllled transformers  +
have been used since 1872, In the last
fiva years, thelr use has Increased
significantly, They are superiorto
mineral ofl and non-PCB askerelsfn® °
tharmal stabllity and, unlike mineral ofl,
will no! degrads to form studge. They
alag have fire points above 300°C. -

Combustion of silicones, whether by
arc-induced explosion or spray mist
jgnition, produces fluocculant sflicons

ioxtde particles and globules of siltca-
gels. Breakdown products during arcing

{n the gbsonce of oxygen are allicone
dioxide, hydrogen, and bydrocarbons.
Water, carbon dioxide, and carbon
monoxide are also produced in the -
prasence of oxygen. Silicone flulds ars
self-extinguishing when burned In a
pool, since a crust iy formaed which
smothers the lames. .

Sillcone transformer flulds slso have
some disadvantsges. They absorh
molslure from the air vary rapidly and
extreme care must be taken to transfer
the fluld without contact with the
atmosphere In order to meintain proper
electrical properties. Product literature
from one silicone fluid manufacturer
roughly estimates that st 100°C, sllicons
fluids will clrculate 5 or 8 times mose
slowly than sskarel or minsral oil. This
slower rate of circulation may have
implications on the abllity of the fluld to
dissipate heat, -

2. High-temperature hydrocarbons
(HTH). EPA uses the term HTH to refer
to mineral oils with a fire point higher
than 300° C. This calegory of flulds
includes high temperature sstery that sre
primarily used in ralroad ransformers,
The primary advantages of HTHS» are
high fire point, low to:dcitr.
blodegradability, and the long uaa?s
history compared with other transformer
ofls. The higher fire point 'of HTH fluide
mitigates somewhat the fire herard
normally assoclated with the use of
mineral oll n indoor locations. .

HTHs ere refined from paraffinic-type
base ofl. Breakdown products from
complete combustion during arcing in
the absence of oxygen are hydrogen,
c¢arbon, and hydrocarbons. Products
praduced In the presence of oxygen -
include water, carbon dioxide, and
hydrocarbone. Data ara not avallable on
the products of incomplete combustion
of HTHu. .

Ester HTHs ate used primatdly in -
rallroad transformers or whore
transformers mus! slart up under very
cold conditions. Bacauas thece cost {s
higher than other HTHs and they offer
no real advantages in indoor locations,
i1 s likely thet the paralfinic HTHs will
be the materials of cholce for (hesa uses.
" The viscosity of at least some HTH»
decreases mors rapldly than other
transformer flulds under the action of
increased tan_}%eralum associated with

over!cadlnq. i» property allows
greaier cooling during overload -
conditions. - - '

The primary dicadvantage associated
with the use of HTHs (s that they bave a
higher heat release rate than other .
substilutes. Thin mean that the HTHs
will burn et over twice the temperaturs
of sllicone fluids, thus, potentially
causing more damage in an indoor fire.
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Angther dlsadvantege of HTHs is the .
increased viscoaity compared with that
of mineral olls. This higher viscosity at
normal operating loads causes alightly

- higher operating lemperatures and could

possibly shorten the life of the
transfommer.

3. Chiorinated hydrocarbons.
Chlorigeled bydrocarbons refer to a
Eroup of chlorinated aliphatic

ydrocerbons. The primary chlorinated
hydrocarbon-being considered for use as
a electrical insulating fluid e
perchlorosthylene. The primary
advantage of perchloroethylens Is its
nonflammability. -

Breakdown products from complele
combustion during arcing include
hydrogen, chloride, carbon, carbon
monoxide, carbon dioxide, and water.
Data ers not avallable on the products
of incomplete combuation of chiorinated
aliphatic hydrocarbons. )

4. Non-PCB askarels. Non-PCB
Askearel {s 8 generic term for s group of
synthetie, fire-resistent, chlorinated
atomatic hydrocarbons
(chlarobenzenes) used av electrics! .
insulating fluld. The priiuary advantages
of the non-PCB askerels are their
nonflammability and lower costs
compared to HTHs and stlicones. Thess
flulds ure traatad the same as PCB-
sskerels in the National Electrical Code.

As mentioned in Unlt ILB.2. of this
Notics, however, experimenis have
shown the formation of PCOFs and
PCDDs from the lncomplete pyrolysis of
mixtures of chlorobenzenes in alr.
Amounts of PCDFs renged as high as
tenths of a percent for mixtures of
trichlorobenzenes.

8. Fluorocarbons. Fluorocarbone
(epecifically Freon 113) are being tested
for use as 8 transformer fluid. EPA {s
soliciting information on the fire safety,
eléctrical efficacy, and toxicity of freon
fuids in fire situations, .

8. Mineral o/l Mineral ol! is a refined
mineral Insulating oil to which additives
such as oxldation-inhibitor have been
added. It {s used In the vael majority of
ouldoor transformer. ..

If fire safety ware nol a conslderatlon,
mineral oll-fllled transformers would
probably be used In all applications.
Mineral olls costs less than PCBs, have
better heal tranafer properties, are
considerably lighter In weight, and form
noncorrosive products under condiUons
of electrical arc

The mejor disadvantage of mioeral ol
{s its Nammability due to a low Nash

- polint. If arcing occurs, the complete

combustion breakdown products are
hydrogen, methane, other hydrocarbons,
carbon monoxide, and waler, Data are
not avallable on the products of
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~ as chlorinat

{incomplele combustion of mineral oit,
The Netional Fire Cade requires, with
some exceptions, thwt ofl-insulated
transformers ins fndoors bo plaved
in vaults, Bacause of the covt of
installing trenformers iy vanits, this fe u
disadvantege of ) oil ’
transformens, .
As oonchuded In EPA's Angust 28, - -
1952 PCB Elactrical U Rale, EPA
belleves thet adeqonte sohatitutes axdst
for PCBs in Indoor transformer locutions
from the perapective of fire safety and
sloctrical efficacy. EPA s soliciting
information, howaver, on the tuxicity of
subsiitute transformear fluide in
combustion situations, Specifically, EPA
{» soliciting dute on the profducts of
incomplete combuetion of substitate
dielectric fluids. .

C. Retrofilling PCB Transformers

1. Iniroduction, Two genersl typep of
substitutes for PCBs In tramsformers -
stand out as the best retrofill .
candidates, Thees fluide are sllicunes_ .
and high tempersture hydrocarbons ~ "
{HTH). Ths principel questionitobo ~ ™
considered are the cost of reteofill
veraus the value of the rematning lfe of
the transformer and the qualification of -
the fluid as “iess flammeble” for
tnsurance purposes. Other fluide, such
hydrocatbons,
fluorccerbeon, and mineral oll, may be
used In new transformers but are
inappropriate for retrofiiling beceuss the
deslgn of the PCB-Transformers does
not fit the propertios of the flulds.

2. Silicones, There are six sllicone
fluida sold by aix dIfsrent compan(es .
for usa as dielectric fluid. Four of the elx
flulds have been approved by Faclory
Mututl as “less flamniabla” Nuids.
Sllicones have a higher viscosity then
PCB» and are therelore not quite
comparable as & coolant, For this
reason, {l is possible that tranaformers
retrofillad with silicons would have to
be derated, According to one sflicone
fluld manufactuter, if the transformer
were fully loaded, a deraling not
exceeding flive percent could be
necoessaty. . L -

1t has been mentionkd In the llterature
that a leaking problem could ba crasted
becsuse siticone flulde are not
compatible with sflicone rubber gaskets
and the coslliclent of expansion of
siltcone Mulde ts 80 percent greater than
that of PCB». In actue} practice,
howaver, the silicons gaskets are
replaced during retrolilling. Further,
even though the coefliclant of expansion
Is greater than that for PCBy, the greater
solubility of ths filler gas {nitrogen) in
allicone eliminates that expected -
increase in pressure. '

v
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Expetience with retrofilling PCB-
Transformers aince the issuanoe of the
August Z5, 1082 PCB Eleotrical Use Rule
Indicates that retrofllling with silicones
to reclassify transformers as noa-PCB Is
not practical ai this time. ko all. caly one

with sflicone

~transformer.

fluld has been abls to reach and
maintain levels under 50 ppm.
Companies conlacted duting the past
fow maonths hava all agreed that .
sotrofliling to roach and maintain less

“than B0 ppm PCBe (s not oost-eifective.

However, most thought that retrofiliing
to maintein levels wndee 500 ppea wenld
be cost-effactive in meny cases,

3, HTHs, There spe six HIH nids -
sold be five compenies that may be used
us transformer dislectric Rulde, There
are also two products sold by two sthar
companies that when enixed with other
products may be uzed es HTH - *
trensformee fluids. Three of the six
fluids are parefiinio-based ofls and teree
are ostezs, As mentioned eerler, the
three esters are more specialized for cve
in rallroad transformers. )

The other three fluids are more
viscous than the silicones at lower
{emperututes, but thin more rapidly at
higher temperatures, According to an
HTH manufacturer; thle properly allows
the transformers to be retrofilled with,
HTH without any dszating. At lower -
normel load tempearatures, however, the
transformers do run hottar. These Bulds
are complstely compatibly with the
msterials that make up PCB- .
Transformers, and they are solyble In
PCBs. Two 6l theas fu!ds are approved
by Pactory Mutual ag “less lammable
transformer fluids,” and the fire point of
the third fs over 300' C. :

As with siltcones, it doos not ssem
practical to retrofill to maintain PCB
concentrations under 50 ppm. Howaver,
it Is possible and cost-effective in many

" cases {o maintaln concantrations under

500 ppmn. The cost variables are about
the same o3 for silicone fluids, exocept,
HTH Rutds require annuel testing end -
poseible filtering to remove molsture or
parilculates. - s .

Because the paraffinic HTHs have
high convective and radient heat rolsass
rales, the owner’s insurance company
may recommend more stringent |
installation requirements.

EPA s soliciting comments on the
informatlon provided abova pertaining
to utilitiec* experience with rotrofilling,
and the ability practically lo reduce PCB
concentrations to below 30 ppm by

: ‘The second

] Il ‘r - Y o0
Anulysis of Alternative Regokniory’
Options for PCB- ormers
1. Clean-up costs. There aro (wo
catogocies of clean-up couts thal EPA
considered in evaluating the cost- .
z of variows s for PCB-
Trensformer phase-sut. first
extegory is the cican-wp of spills from
transformers. In its August 25, 1862 PCB
Electrical Use Rule, BPA sarunred that
02 nd of PCB Transformers failed
year, and that 47.7 percent of thess
fallures resulted in epille: EPA avsumed
that an average of $6,540 was spent per

year per apill. .

of clean-up cosls
is the costs aasociated with the clean-u
of cateatrophic failures, For purposss o
the Tollowing analysls, EPA assumas &

- catastrophic fafture rate of 0.01 percent

per year, and that cloen-up costs are §20
million pir incident. These costs ware
not Jactored Into the Agency’s sconamic
analysis completed for the August 25,
1082 PCB Electrical Uss Ruls. EPA
prosents a ranige’of eatimates of the
probabllity of unmlroeulc fatlures in
Unit NI1.C. These probabilities range
from 0.0069 percent per year {sbout 8
incidents per year) through 1.84 percent
per year {sbout 1,530 incidents per year).
}Addlllnnal tables (that incorporate
ower probabllities of calastrophic fires)
sre presented in the preliminary cost.
effectiveness analysis completed for this
ANPR (Rel 1)) . - .
EPA's astimate of clear-up cosla

" associated with catastrophic svenis was

derived from eatimates provided from
the Binghomton and Sen Francisco
incidents, Further, in the analysis
rreaanled below, EPA assumss that .
ittle cost s normally assoclated with
clean-up following non-PCB transformer
firas In cases where litile structural
damage occurs to the building involved
in the fire. EPA I» soliching data on the
coats astoclated with clean-up following
fires In traacformers that do not contein .
PCBs. . .
2. Comparison of clean-up costs .
versus phase-out costs. The following -
table uses a population of 114,469 units
{EPA's estimate of ths number of non-
substation PCB-Transformors) and an
estimate of equipment life of 30 years,
and comparas phass-out coats to clean-
up costs avolded if phase-out wae
jmplemented-over & 8-year perfod, aver
& 10-yeer period, and over & 15-yaar
period. EPA did not consider Immedlate
phaze-out becauae several persons
Indicated that manufacturing capacity
was Insufficlent to allow for this option.
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For a [ull description of the assumptions
ueed In the following analysis, and for a
more detailed analysls of phase-out
costs versus clean-up coats avolded, see
“Preliminary Study and Cost.
Effectivenass Analyses of Alternative
Regulations for Indoor PCB
Transformers, Fobruary 1984" {Rel, 11),

TABLE —PREUMINARY CGOT-EFFECTIVENESS
CF ALTERNATIVE PCB REQULATIONS FOA
PHASE-DUT OF LUTLINTY-OWNED ASKAREL
TRANSFORMERD

! oCe
g oinase
[

Reguigiion cpsion Conl am ) m’
15-yor phepe-ont ... 5409 81054 $20.000
10-yotr phede-ou ... [[1K] 4109 1350
Srwpamon_]  20402|. 1008] To0800

¥ in milior of dollsre.

8. Retrofilling. EPA has completad a
preliminary analyais of the coste of
retrofilling PCB-Transformets to reduce
PCB concenirations to balow 500 ppm.
EPA estimatos thet retrofill costawill
renge from 820,738 10 $32.034per  **°
transformer, depanding upon the size of<
the transformer, These astimates do
include the coats of disposal of PCB
fluid, but do not include nn{n .
consideration of a 1osn of elficloncy or
derating as a result of the retroflll,

An eatimate of the iotal costs of
requiring the retrofilling of al} PCB-
Transformers (134,469 in service non-
subzlation transformers) to balow 500
ppm lo about 1.5 billlon. This can be
compared to an estimate of clean-u
costs avolided of about 81.7 billion. This
ostimate of clean-up costs svoided
assumes that retrofiiled transformers
thai contain less than 500 Irn PCha that
are Involved in {lre-related incldents
would not result in the formation of
PCDFs or PCDDs in sufficlent quantities
to trigger mefor clean-up efforts, EPA
does not know whether this s a valid
assumption, EPA is soliciting data on
the polential for the former of PCDFs
ond PCDDa in PCB-Contaminaled
transformers, .

EPA also completed & preliminary
analysis of the costs of rotrofilling of
PCB-Translormers to reduce the
concentration of PCBs 1.6 parcent. An
estimate of the tolal costs of requiring
relrofilling of all non-substation PCB- .
Transformess to 8 percent PCBs Is about
§1.3 billion, EPA {s also soliciting data
on the formation of PCOFs and PCDDs
In this category of transformers. For
udditional {nformation_on the costs of
requiring retrofiling, see "Preliminary
Swdy and Cost-Effectiveness Analyses |
of Allernative Regulations for Indoor

PC"B Transformers, February 1604” (Ref,
v 11 v . ' '

4. Fire hazard inspections. Following
the transformer fire in San Francisco,
the owner of tha transformat involved in
the fire [Pacific Gas and Electric
Company (PGAE)) Instituted a fire

“hazard selated inapection program for

PCB-Transformers. This program
consisted of inapacting all network PCB-
Transformers on a regular end fraquent
baals, using new techniquss such as
infrared ssnaors to detect potential
defacts (“hot spots”) in the transformers

_and alectrical equipment in the area of

the transformars, In addition, for
inoreased fire protection, PGAE installed
sscondary disconnsct swilches at PCB-
Tranaformer locations. :
EPA belleves that completing
transformer fire hazard inspactions of
PCB-Transformer locations may be the
initial step in » program to reduce the |
likelihood of future fires involving this
equipment and to mitigate risks
ansocialed with these fires should they
occur. Other factors considered in a
traneformer fire hazard inspection might
include s constderation of: Tha ags o
the transformer and the mainienance
history, the location of the tranaformer,
the location of ventilation squipment or
ductwork in the viclnity of the
transiormer, and the presence of
combustibles in a transformer vault or
near a transformer location,
EPA i» solicling date on the -
effectiveness and coste of vsing infrared
senaors to Jdentify potentially faulty
equipment, EPA is also soliciting dats .
on the effectiveness and costs of other
similar technologies, and information on
ths effeciivensss and costs of Snstalling
and using secondary disconnect
switches oxterlor to transformer
Jocations, EPA |» soliclling comments on
its list of factors to be cons!derad in fire
hazard inspecllons, and comments on
the sbility to reduce the potential for
fires by completing fire hazard
inspections and inetituting appropriate
corrective measures. EPA [s sollciting
Informetion on other factors that should
be Included in a PCB-Tranaformer fire
hazard inspection, and information on

. the costs of conducting such inspsctions,

8. Fire/smoke control taohnoloﬂ:‘:p.
PC&E, in addition to completing
hazard Inspections, hae commitied to
soeling off al}l openinga through ite
network vaults. Presumably, this {e
being dons to reduce the spread of -

. smoke to ereas adjacsnt {o the

transformer location in the avent of a

. fire. EPA has obtained a preliminary

range of estimales of the costs
assoclated with sealing off transformer
locations to reduce the spread of -.
contaminated smoke. These estimates

-

range Trom §2.000 to §5,000 per
transformer location [Ref, 11). -

In addition to closing off tranglormer
locations.through the use of asalanis.
EPA believes that the use of smoke
detectors and other sensors in
transformer locations to create an early
waming system may be beneficlal in
mitigating:the rioks from Rres Involving
transformers. Further, the use of a heat-.

* densitive or smoke-sonsitive balflin
system In ventilation ducls exiting the
translormor location could reducs the
spread of contaminants via this route.
For sdditional information on the
economics of implamenting these types
of risk reduction measures, see
“Preliminary Study and Cost-
Effectiveness Analysea of Alternative
Regulations for Indoor PCB
Tranefarmers, February 184" (Ref. 11).

EPA Is soliciting information on
.available amoke and fire control
tachnologles, their application to PCB-
‘Transformer fire situations, thelr ability
to reduce the risks associsted with these
fires, and the costs sasociated with
instelling these aystems,

‘8. Reporting of PCB-Transformer fires
fo EPA. BPA j» soliciting comments on
‘the benefits of instituting s PCB-
Transformer fire reporting system within
the EPA. EPA beliaves that specifically
requiring the roporting of these incldents
would Increasa the general level of
knowledge about how these incidents
occur, the circumstances surrounding
these incidents, and.the nature and Jevel
of risks posed by these Incidents, EPA s
soliciting comments on the costs
associated with requiring such reg:rung.
and the benefits to public health from
such a system. EPA solicits comments
on the mechanics of such a system,
including comments on considerations
such ae: (3) Who would be responsible
for reporiing the Iire, (2) when the report
must be filed, and (3} what types of
information must be reported.

7. Registration of PCB-Tronsformers
with fire deportments. PGAE. in
telephone conversation with EPA,
indicated that it routinely informs fire
departments of the locétion of PCB-
‘Transformers In the utility system,
Repreaentatives of the Inlernatlonal
Firefighters Assoclatlon and
rerreuntallvel of fire depariments have
informally indicated to EPA their desire

1o see this practice instituted
nationwide, EPA betleves that the risks
posed to firemen and byslanders during
PCB-Transformer fires could be
significantly reduced If the initial
responae team {9 aware that the fire -
Involves a PCB-Traneformer, and that
there are corlain risks associated with .
extinguishing such a fire, -
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EPA ts soliciting comments e the
effectivenzes of mpflylng
information to fire departmenty ftom the
erspactive of reducing the risks posed
rom thess lncldonts 4 liremon and -
_bystanders. EPA s ales rolicitlag date
on the oosls of providicg thees duta o
fire departmen! jurisdictions.

B. Utilitiss That Have Mads Decision i
Voluntarily to Phose Out PCB. -
Transformers -

1. PGSE, PGAE has decided to replace

its 639 PCB-Transformers In the 8an

. Francisco aren on a priority bas!s by

December of 1887. Accoeding to PGAE,
40 PCB-Transformers Lo vault locations
are to be replaced by June 16, 1084, and
45 PCB-Transformers in 12 high-tise

_bulldl;ga ure fo be replaced by june 16,
1084, The remaining PCB-Translormsrs
;ro {0 be romoved by the December 1887

ale.

In tho mterim, PGAER {s conpleting
PCB-Transformer fire hazard '
inspections, sealing opaninge in vaults, ..
and placing secondary disconnect
switches at PCB-Transformer locations. .

&. Florida Powar and Light. Flotida -, .,
Power and Light Company (FPLC) has
also committed to replacing its 458 PCB-
‘Transformers. In September 1083, FPLC
announced its plens to d mors than

+ $18 milllon in south Florida over a five- .
sar pariod lo replace this equipment.
elails on the priority sysiem for the

removal of these transformers was not
avallable to EPA, but, EPA is interested
{n obtaining this type of Information.

3. Boston Edison. According to a letter
dated August 8, 1083 from Boston Edlson
Company (BEC) o a property
management BEC {s in the process
of developing programs for the orderly
elimination of PCB agnipment from their
system. BEC Indicates that they have
already begun the examination of
transformer vaults in bufldings for
gurpona of determining what work will

8 requiréd and when it may be
scheduled. EPA has no further dotails on
BEC's declsion or on Its priosity systsm
for the removal of this equipment. EPA
f= solicliing additiona! informatlon,

EPA s soliclting information from
other utllitles or building owners that
have made the decision to remove PCB-
Transformers from the!r prosent
lgcations, snd data on the basls for
making the decisions to phese out this
equipment, [

1 VI Bummaty of Data Needs for
| Proposed Ruls
A. Ricke Poced by Fires

1. Number, locotion, and owneorship of
PCD-Traonsformers. EPA (s soliciting
information on the types of buildings in
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wrkich PCB-Tramsiormers srewsed, the otber oxidation and p products .
tamber of PFCB-TramEisrwnrs used 0 measored in the Inriiding following the -
each building, the age of the builldings.  fire; e mature of any clean-up
e PO Trantforarors wovive o~ derieken oftawing the Incidert; md.
o ovets of owing the
buldigs sod o orocrdpl s« - ioidet, "

orweTs, ’ :

Information on the location of PCE- dl: .gs‘m?s’:dazf %gf;;:'s%fmam in
Tramaformers ether e theso gresomt ¢4y oyent of a fire-related incident. EPA
in or directly sarvicing balidings.

2. Populations exposcd, types of fs »licilglm in ogrmalion on factor, such
e ety o e i
ls soliciting informatien on papalstiens oo orh ndinin whlc.l? .’;m 0 9'
potentially exposed 10 PCBs snd PCBH- tc. that Py the risks posed 1
oxidation products in the sveat of & fire, T 181 WAY nCIeans the 1ieks posed lo
and tha Jovels of chemicals to which the _bhumans and the environment from fires
populations are polantlally R PCB-Transformers. In

3. Routes of exposure © m additon, EPA {s scliciling information
oxidotion products. EPA ia seliclting on faclors that may decreass these riske.
information on the potential routes of 8. Expusures ond tisks resutiing from
exposws 1o PCBe and thelroxidation ~ contaminuated wutsr at fires. EPA I8
products In the evert of & fice involving_  toliciting comments on exposures and
this equipment. EPA {s solici risks that may resuli from water
information on the rols of ventilstion oontaminated at fires, Contaminated
equipment and ductwork in the waler may result from the application of
dispersion of PCBs and oxidatian - weter i“f*aﬁﬂﬁs‘lﬂﬂl.ﬂ\e ropturin
products from PCB-Transformers of pipes under high temperatures. an
involved in fires. : ossibly other sources including water

4. Reprosentaliveness of Bixghomion tom Cleani-up operations following the
and San Francisoo data. ERPA fira. Contaminated water may enter

aoliclting comments on its analysis of.
the Binghamion and San Francisco fires
and on the representativensss of these
firea from the perapective of svalusting
the nature of the risks posed when a
PCB-Transformer 1s'Involved In a fire-
related Incident. . .

8. Information on the risks posed by
the fire in Chicage. EPA Is solicit!
additional data on ths causes of an
clroumstances smrounding the .
Se'ptembar 1083 Chicago fire, av'wiell as
information on the risks posed Irom this
lﬂﬂdﬂ'ﬂl. . - . .

8. Informotion on other fire-related
incldents involving PCB-Transformers.
EPA 1s soliciting data on other PCB-
Translormer fire-related Incidents tn
addition to data on Binghamton, 8an
Franclsco, and Chicago. EPA {s soficiting
data on the time, date, end location of
the incident; the cause of the Incldent;
the extent end avenve of smoke trave;
the location of ventitation equipment
telative lo the location of the {ire; the

. lype of equipment involved In the

incident; the age of the eguipment; the
type of building in which the incident
occurred; the number of people present
fn the building at tha time of the
incident; the time elapsed belween the
beginning of the fire and the response of
the fire depariment; the tims requited to
de-snergize the transformer; the
effectivenees of the circull breakeras a
protection device in the incident; the
potentlal for the formation of oxldation
roducts such as PCDF end PCDD;

evels of PCBs, PCDFs, PCDDs, and - .

sewer systeme (both sanitary and storm
sswer syrtems) and may run off direcily
to surface water, Contemination of
sewers, treatment works, sludges and
surface water may result, EPA solicite
{nformation and data on the distribution:
of PCBs and cther toxic chemicals .
through such routen, including the made
of distribution and environmentat fate;
actual or anticipated concentration
fevels In water, sludge, Wreatment
systems and bicta; adverse affects on
and continuing risk to humana through
drinking weter or ingestion of
contaminated food; tlak to other

_ organisms; threat to the opsration of

sewape traztmént systoras; and tho costs
ol clean-up. ]

B. Freguency of Fire-Related Incidents

EPA Is eollciting comments from
building owners, fire departments, -
utilitles, and other parties on the
accuracy of EPA’s nationwide astimatas
of the frequency of flre-related incidents

_involving PCB-Tranaformers. EPA s also

intereated in data on the frequency of
these fires versus the age of the
transformers involved

C. Formation of Reaction Products

.1. The reaction products found
Jollowing PCB-Tranaformer fires. EPA le
soliciing information on the types and
leve!s of oxidation/pyrolysisf
incomplete combustion products that
ars found following fire-related -
$pcidents Involving PCB-Transformers,
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2. The reaction» and mechanism» of
reactions involved in the formation of
reaction product». EPA If soliciting
information on the reactions and
mechaniama of reaction involved in the
formation of oxldation/pyrrolyaia/
incomplete combuation products from
PCB-Trsnaformer fires.

3. The potentialfor the formation of
reaction product»following fires
involving PCB-Contaminoled
Transformers. EPA Is soliciting data on
the potential for the formation of toxic
reaction products from fires Involving
PCB-Contaminated Transformers.

D. Cost»and Nature of Cost» Associated
With Clean-Up

EPA is soliciting information on the
coats incurred by owners of PCB-
Transformers Involved in fire-related
incidents. These coats include the coats
of analysis, the costs of clean-up and
removal of contaminated materials, the
costs of lawsuits filed bv damaged
parties, and the costa of replacing the
damaged vault and/or transformers)
following the incident. EPAis also.
soliciting data on the site of the are*
cleaned, the levels remaining after *
clean-up, and other explanatory
information on how clean-up money
was spent, and why clean-up required
the amount of money used.

B. Costs and Benefits of Regulatory
Options

1 Benefits of PCBs. EPA Is soliciting
specific information concerning whether
transformer fire incidents have been
reduced over the past 40 years due to
PCB usage, whether this usage hes mads
a significant impact on reducing the
dollar costs from building fires, and
whether such usage has resulted in any
appreciable saving of human life.

2 Substitute transformers. EPA Is
soliciting Information on the toxicity of
substitute dielectric fluids in the event
of a fire.

3. Retrofilling. EPA is soliciting
information on the flra safety, electrical
efficacy and toxicity (in the event of a
fire-related incident) of PCB*
Transformers that have been retrofitted
with non-PCB fluid. EPA Is also
soliciting comments on the PEDCo
Environmental Inc. study of substitute
transformers and dielectric fluids. -

4. Identifying high risk transformers.
EPA is soliciting information on what
constitutes a high risk PCB-Transformer
from the perspective of hasards posed in
the event of a fire-related incident, and
methods for identifying such a
transformer. EPA is soliciting
information on the costs associated with
inspecting all PCB-Transformer
locations to determine which PCB-

Transformers would pose higher risks in
the event of PCB-Transformers that may
be considered to be high risk
transformers.

5. PCB-Transformerphase-out costs.
EPA is soliciting Information on the-
costs to transformer owners of requiring
the phaee-out of all PCB-Trsnsformere
over 6-, 10-, or 16-year periods. EPA is
also soliciting comments on the Putman
Haves and Bartlett Preliminary Study
and Cost-Effectiveness Analyses of
Alternative Regulations for Indoor PCB- .
Transformer« (Ref. 11).

6. Phase-out costs ofhigh risk PCB-
Transformers. EPA it soliciting
information on lha costs to transformer
owners of requiring the phase-out of
PCB-Transformera that tall within the
high risk categorization. ¢

7. Fire hazard inspection programs.
EPA it soliciting Information on what .
factors should bs included in a PCB-
Transformer flra hazard Inspection, and
on the effectiveness of inspections and
subsequent corrective measures In
reducing the probability of fires and
mitigating the risks posed when Area do
occur. EPA it also soliciting information -
on the costs associated with completing
these inspections and the costs
associated with implementing corrective
measures following inspection.

8. Availability and effectiveness of
early detection devices and smoke
control technologies. EPA ie soliciting
information on the effectiveness of early
detection devices in reducing the risks
essocistsd with PCB-Transformer fire-
related incidents. EPA it also soliciting
information on the availability of smoke
control technologies to reducs tha
spread of the contaminated smoke from
fires involving PCB Transformers. EPA o
Is soliciting data on the effectiveness of
these technologies in the event of an
electrical power failure, which often
accompanies PCB-Transformer firs*
related incident«.

9. Effectiveness and costs of PCB-
Transformerfire reporting svstem. EPA
ie soliciting information on the costs and
benefits ofinstituting an EPA PCB-
Transformer fire reporting system.

10. Registration of PCB-Transformer*
with fire departmentjurisdictions or
with EPA. EPA ie soliciting data on the
costs and benefits of registering PCB-
Transformer fires with local flra
departments or with regional offices of
the EPA.

11. Utilities that ore phasing out PCB-
Transformers. EPA it soliciting
information from all utilities that have
made the decision to phase out PCB-
Traneformera. EPA is Interested In
obtaining information on the rationale
for instituting these phase-out programs.
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~ ePAi issuing the following list of
documents which constitute« the record
for this rulemsking, and request»
commenta on any other documente that
should be included. Document™* will
continue to be added to the tecord as
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