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Monasnto Compsny, 8 brosd-bassd manufactursr of chemicals, welcomes the
opportunity to comment on this proposed ruls.

General Comments

The EPA should proceed csutiously in proposing ss yst snother rule on

the use of PCBs in transformers. It should not allow unfounded crisis
mentality to provoks decisions without s complete sssessaent of aveileble
snslycicsl snd heslth information coupled with s determinstion of the
economic impact.

This PCB transformer rulesaking is truly s csse vhers benefits vs. risks
should be very carefully evalusted. The firs resistant properties of

PCBs clesrly offers certsin ssfety benefits for electrical equipment uase
that hava stood the test of time - over 50 years. Rowevar, scientiscs

ars juet nov sble to actually quantify the compsrstive fire risks of
tranaformer units containing slternative dielectric fluids. 1In addition,
thas effects of various othar potentisl health and environmentsl proper-
ties of possible PCB replacement dielectric fluids hss not been adequately
investigated and defined. The Agency should act carefully in revisions

to its PCB transformer rule otherwise s mors serious problem may srise,

Induatrial ussge of PCB electricsl equipment has baen showm to be safe
and effective. Data submaitted in this rulemaking by ths Chemical Manu-
facturers Associstion (CMA) detsils chemicsl industry PCB transformer
ussge, including’'Monssnto Company. Lsssons learned from industry should
spply to other commercial building and utility industry usage of PCB
tranaformers.
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As 8 CMA manber, Monsanto contributed dets end technicsl expertise to the
comments submittsd in this rulemaking by CMA for the industry. Therefore,
Moneanto Company supports and sdopts other comments subamitted on thias
subject by the Chemicsl ManufeCturers Associstion.

In sddition, EPA should cerefully evsluste ths costs to industry and the
netional economy of & totsl eliminstion program. Thias should include costs
of nev equipment, removsl snd installstion costs, rsdesigmr and construction
costs, snd storsge and dispossl costs for used PCBs and relsted items. Any
risk sssessment decision should tske into sccount wvhether s masaive PCB
eliminstion/control progrem for electricsl transformers st & significent
cost will have s major impact in reducing potentisl risks from toxic com-
bustion products in building fires. Ths Agency should provide substantisl
evidence thet & nev PCB transformetr rule is necessary and is justified on

s coat/benefit as vell ss heslth snd safety/bensfit basis.

Specific comments relsting to questions posed in the ANPR are sddressed
below.

Quantitstive Coaparstive Fire Risk Assessment
0f PCB-Askarel Vs, Mineral 0il

Little if sny information 1s currently avsailsble vhich quantitstively assasses
snd compares the fire riska of polychlorinsted biphenyla (PCBs) with other
cotmmon dielectric fluids, although such fluids have bsen used on a wide basis
for over 50 yesars.

Monssnto Company hss had in progress for over & year & study sssessing snd
comparing fire riasks of PCBa and of minsrsl cil, the most commonly used
conmercial dielectric fluid in trsnsformers. Ths quantitstive risk sssess-
ment, though not complete st this time, doss provide s valuable insight into
the compsrstive riske and benefits of PCBs es flame resistant dielectric
fluide. The study shows that the sversge frequency of e fire starting and
spresding beyond the trensformer rocm 1s 300 times grestar for s minersl
oil-filled transformer than for an askarel-filled (PCB plus trichlorobenzene)
trsnaformer. In sddition, the snelyses indicates that there is s signifi-
cent decresse in the risk of fatalities when s mineral oil transformer ias
repleced by an sakarel (PCB plus trichlorobenzans) trensformar. A copy of
the Technical Summary of this Comparstive Transformer Firs Risk Study is
sttached as Appendix I. A copy of the full study report will be made svail-
sble to the Agency vhen completed snd published in seversl months.

Such fire risk information ie essential in EPA's considerations of ths
"significant risk" sssessment of PCB use in electrical equipment. Before
making o rash decieion which may placs human eafety and property damage in
even grester jeopsrdy, the Agency should consider and evaluste fire risk
of the various slternatives proposed for PCB fluids, including purs PCB
fluids and "sskarel blends” wvhich may contain FCBs end trichlorobenzenss.
By the use of quantitstive risk sssessment techniques, which have been
developed for the nuclesr industry, consultants, such ss the renowvned
group which perfodrmed the transformar fluid study for Monssnto, ars now
able to spply these techniques to other potentisl risk aitustions, speci-
ficelly the transformer fluid issue.
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Estimates Of Fira Frequency

Accursts estizates of fire frequency of PCEB transformers sre not sveilgble
sincs such records srs not routinely reported snd recorded; snd if fires
ste reported snd recorded, the sppropriste cstegory and detsil may not be
accurstely represented. This represents s major difficulty in performing
s quantitstive sssessment of fire risks s discussed previously.-.

In sddition, if such information is currontlf lviiljblo,"care must -be taken
to sssess its validity, hence one of the ressons for the coats snd delsys
of fire risk sssessment studies.

For exsmple, EPA cites (49 FR 11077) dats from the Directer Genersl of the
Finnish Institute of Occupstionsl Heslth (PIOH) in support of the validity
of EPA's estinates of PCB trsnsformer fire frequency. Yet in our study of
the quantitetive fire risk ssaessment of transformers, communications with
the Director Genersl of FIOH!' indicate that the EPA sstimate bssed upon
the Finnish dsts is probably incorrect. The Director Gensral ststed that
ths Finnish dsta grovided to U.S. EPA wae based not upon transformers but
upon their report’ of capacitor fires and leakages. Erheoe dats were
reported by the Director General at an international confsrencs on PCBs

at Research Triangle Park, North Carolina, September 12-14, 1983. Press
reports of the presantation erronsously referred to the Finnish (28) inci-
dents that iwplied that they were transformar incidents. Thus extrspols-
tions reporting thers may be 1,120 such incidents in ths U.S. each yesr
were in error.”)

Toxic Combustion Products Of Transformer Fires

In addition to considering the fire risk/bensfits of PCE vs. other dielectric
fluida, ths Ageacy should thoroughly invsstigate ths formation of toxic com-
bustion products from all fuel socurces. In two of the fire incidents dis-
cussed by EPA in the ANPR, re Binghamton, New York and San Franciasceo, California,
the information discueses at length tetrachlorodibenzofuran (TCDF) snd dioxin
(ICDD) and imply that the major source of thsse problea toxic combustion prod-
ucts in the building fires is the PCB.

Little if any significant information is available on other combustible mate-
rials which vers consumed in sither fire, including trash or foreign matsrials
stored in the slectrical vaults, wviring and cables, along with asscciated
electrical componemts that burned or pyrolyzed, paint and construction mate-
rials of the vaults and buildings par se and any other possible materisls
vhich served as fusls for the building veult firea.

'Personsl Communication from Dr. J. Rsntanen to Dr. M. Kazsrians, Jsnuary 1,
1984.

2]. Rantanen et al, "Recant PCB Accidents in Finland”, CCERP Confsrenca on
Potential Health Effects of PCBa and Relsted Persistent Halogenated Hydro-
carbons, Resesrch Triangle Park, North Carolina, September 12-14, 1983,

'Cheatcsl Regulstion Reporter, September 23, 1983, Pg. B845.
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Raports from both of thase fire incidsnts have basn fragmented and are
incompleta. However, for axample, esrly raports in ths asdia and from
on-the-scene obssrvers indicsted that in both cases foreign materisl
other than dislactric fluid combusted.

Binghamton - Large quantity (cases?) of rubber "V" belts uased
to drive motors were atored in trsnsformer vsult. (Onas report
indicated the csse(s) were on top of the transformer.) Wiring
and cables burned. o .

San Francisco - The fire in tha vault '‘smouldered” for seversl
hours, perhaps ss long as eight, due to burning wiring and’
cables before the firs vas put out. ) -

Combustion of materials such as rubber goods, wiring and cables could
account for large quantities of eoot in both of these incidents.

Befors the Agency procssds with any revision to the PCB transformer rule,
it should conduct studies to determine ell sources of the various combus-
tion products of the fires to insure that a nev PCB transformer rule is
sppropriste and neceseary. For sxampls, in ths ANPR the Agency expresses
concern over presence of TCDD in the residues of ths transformer fires,
yet TCDD is genersted from trichlorobenzene, & major component of many
askarel transformers, and the Agency ramains silent on the nanner in vwhich
it intends to proceed to eliminste or control both the trichlorobenzene
fluid source and the combustion/pyrolysis products thareof, including TCDD
snd poasibly TCDF.

Respectfully submitted,
i ‘ A
Seho il Cled b b
John H. Craddock ‘
Product and Environaental
Safety Director
/dg
Attschment
beer J. . Comdray
R. A, Feneterheia

J. G. Nasaif
P. §. Perk/P. H. Saith
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APPENDIX I

Technical Summary

of

COMPARATIVE TRANSFORMER FIRE RISK STUDY

by

Pickard, Lowe, and Garrick, Inc.
Newport Beach, California

Technical Summary

Prepared
by
Raymond A. Freeman and Raymond F. Boykin
Enginesring Technology

Corporate Engineering Department
St. Louis, Missouri

May 11, 1984
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Summar

A ridk assessment comparing the use of mineral oil and
Askarel dielectric fluids in two typical office building
transformer applications has been completed (1). The etudy
wae done by the consulting firm of Pickard, Lows and
Garrick, Inc. of Newport Beach, California. The study shows
that the average frequency of a fire starting and spreading
beyond the office building transformer room is 300 times
greater for a mineral oil-filled transformer than for an
Askarel-filled transformer. The analyses of both office
building transformer applications indicate that there is a
significant decrease in the risk of fatalities when a
mineral oil transformer is replaced by an Askarel
transformer. A typical Askarel consisting of 508 Aroclor®
1254 {PCBs) and 508 1,2,4 trichlorobenzene was used in the
study. The use of trichlorobenzene as a blending fluida
reduces the fire resistance of the resulting Askarel mixture
wvhen compared to essentially 100% PCB fluid.

Scope

The study was 4done to evaluate the impact on fire risk of
the decision to replace mineral oil by PCBs as the cooling
and insulating fluid for electrical equipment. Risk is
taken to mean the likXelihood of a hazard resulting in the
actual delivery of loss, injury or some form of damage (2).
By contrast, a hatard is defined as the source of danger
{(2). In this study, fire risk was defined to include the
frequencies of fatalities, injuries and fires spreading
beyond thée room of origin.

In the study, mineral oil transformers are compared to
Askarel transformers. The term Askarel generally refers to
a generic name for a broad class of fire resistant synthetic
chlorinated hydrocarbons used as dielectric fluids. Por the
purpose of the study, the term Askarel refers to a mixture
containing 350% PCBs (Aroclor® 1254) and 508 1,2,4
trichlorobensens.

Two separate cases are considered in the evaluation of
fire risk for the two types of transformer fluid. The firet
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(Case 1) involves the inestallation of the transformer in a
one-hour fire-rated room in a general use basement area of
an office building. The other {Case 2) involves a
transformer room with a three-hour fire rating in a
nonpublic use baeement of an office building. These two
cases deecribe typical traneformer installations used for
Aekarel and mineral oil traneformere reepectively in —
building applications, and meet current National Electrical
Code standards (3). The fire frequency, injury and
fatality data used in this study were obtained by analyeis
of several fire incident data baeses which are dctailod in
the final report {1). .-

Results

The resulte of this estudy show a significant decrease in
fire risx when a mineral oil transformer is replaced by an
Askarel traneformer. The likelihood of fire spreading
beyond the room of origin is 300 times greater for a mineral
o0il traneformer than for an Askarel transformer in Case 1
and 1000 times greater in Case 2., Table 1l presents the mean
fire frequencies for each case.

Table 1
Transformer Fire Frequencies
(events per transformer year)

Transformer Fire Spreads Beyond
Fire Transformer Room
Case 1
Askarel 2.0 x 10-4 4.6 x 17=7
minerel oil 2.5 x 10-4 1.5 x 10-4
Case 2
Askarel 2.0 x 10-4 7.3 x 10-8
mineral oil 2.% x 10-4 7.3 x 10-5
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To provide a better understanding of the numbers
presented in Table 1, consider the case 1 Askarel
transformer fire frequency. The frequency of an Askarel
traneformer fire ie 2.0 x 10-4. This means one fire every
5000 years or every 5000 transformer years. If the current
number of Askarel transformers is 140,000, thio OqUIE‘i to
28 Askarel transformer firee per yoar.

An important factor of the Aokarol tran.!ormcr fire is
the presence of trichlorobenzene. If an Askarel transformer
did not contain trichlorobenzens, the frequency of fire
would be significantly smaller. This is because the
trichlorobencene has & flash point of 99 C and PCB (Aroclor®
1254) does not have a flash point {Cleveland open cup flash
point test (4)).

Using the fire frequencies from Table 1, the fatality
frequencies were calculated and are listed in Table 2.
These calculations aesume that adbout 1 in 1000 (1,2 x 10-3)
of all fires confined to a transformer room would involve
one or more fatalities. For fires epreading beyond the
transformer room, about 1 in 100 (8.B x 10-3) were assumed
to result in one or more fatalities. The frequency of a
fire being confined to the transformer room was computed by
subtracting the frequency of a fire spreading beyond the
transformer room from the total frequency of transformer
fires. Several statistical points of comparison are
pressnted in Table 2 to show the uncertainty in the
calculations. For all points of comparison, Askarel-fillea
transformers have a lower frequency of fatalities than
mineral oil-filled transformers.

Table 2
Transformer Fire ratalitx Frequencies
atallty events per transformer year)

Statistical Case 1 Caess 2
Point of Askarel mineral oil Asxarel minsral oil
Comperison
Mean 2.4 x 10-7 l.4 x 10-6 2.4 x 10-7 8.% x 10-7
Parcentile |
Sth 8.6 x 10-10 1.7 x 10-7 2.0 x 10-9 1.3 x 10=-7
95¢h 5.9 x 10-7 4.3 x 10-6 5.9 x 10-7 2.7 x 10-6
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In both of the cases, room firee are the dominant
contributors to the risk of Askarel transformers. Pires
that spread beyond the room are the dominant contributors to
the risk from mineral oil transformers. This suggests that
the riex from mineral oil transformers could be much greater
than from Aekarel transformers, eince a fire that epreads
beyond the transformer room ie of more concern than a fire
that ie contained within the room. Histdrical data (S)
suggeet that there ies a greater likelihood of multiple
fatalities when a fire epreads from its room of origin.
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