f¥,~Trlp ReportgfiNatlonal Conference onqulychlorlnated hlphenyls::j-

_Slnce the envlornmental problems of polychlorlnated blphenyls (PCB) weregu
- first raised In the late 13960's, a good deal of data has been accumulated
" .but few concluslons reached in regard to the true magnitude of the PCB
" problems.” The compiexity ‘of this problem ls 11lustrated by the ma;or qu
“.: tlons which are still unresolved: after years “of research by many highly '

qualified sclentists. ~The magnitude 'and symptoms of PCB lntoxlcatlon are
“still uncertain. The mode of entry and transport of PCB's in the environ=
fment has not been resolved. The value (especlally short-term) of point .
ource controls is not ‘clear. The real Importance of PCB's in the safety :
.of the present applications ls hard .to define. :This results in the dulemma -
"of PCB control - how does one “choose between an uncertaln envnronmental”health p
] a,;jhazard and an,uncertaln safety hazard : o '

- :The EPA and ther agenc:es, unable to resolve these questlons, sponsored S
" the National Conference on Polychlorinated biphenyls apparently hoping ‘to L
;Freely exchange the Tatest Information on PCB's and encourage a greater I

‘publlc awareness of thls complex problem, - - R -

L ;fThe conference was held ln the Pick-Congress Hotel, Chlcago, lll i
. Nov. 19-21,-1975, It was attended by 400-700 pecple from the U.S. and e
several ‘other countrles. _The ‘conference was divided into eight. toplcal
esslons. These ‘covered Health- effects and Human exposure; Use, sources and
dentlflcatlon envernmental ‘fate’ ‘and’ ‘occurrence; ecologlcal effects and B
xposure; economics ‘and’ substltutes' approaches to control, a summary se55|on
“and a‘'general sesslon. The General Session was an open ‘meeting at whxch any_
“one who wlshed could speak “The' speakers at this ‘session were ‘mainly repre-'t
.~ sentatives of varlous lnterested cntlzens groups, unions, and affected B
.7 industries (fisheries and paper makers).: There were some speeches by - L
’-jsclentlsts whose papers had not. been Included in the other sessions. - Host e
"of these speakers urged a solution to the problems as they saw them, but
were not lookling necessarily for assignment of guilt or punishment of offenders.
Most seemed aware of the hard cholices lnvolved. Some of the fisheries spokesmen'
~ took the approach that while PCB's may be vntal to the electrzcal :ndustry ’
they were detrlmental to the flshlng lndustry. : : :

The most lntrlgulng data presented in the session on Health EFFects ‘and

- Human Exposure dealt with the activity of polychlorinated dibenzofurans” (PCOF) .
Or. Kuratsone presented data which clearly showed unusually hlgh levels of
PCOF in the tissues of Yusho victims. Yusho refers to the poisoning by PCB
contaminated rice oil which occurred in Japan in 1968. 2,3,7,8-Tetrachioro-
dibenzofuran has been found in the blood of Yuysho victims. Penta and

- hexachlorodibenzofuran have also been found. .In a later paper, Or. John P.
Hoot@™dt¥eUssed prellminary results of the toxicity of 2,3,7,8-tetrachlioro-
dibenzofuran. PCDF appears to be several orders of magnitude more toxic
than PCB's. More sngnuf:cantly, the symptoms of PCODF intoxication mimic the
symptoms of Yusho. Since PCDF's were found in tissue from Yusho victims the
evidence strongly suggests that PCDF's not PCB's were the causative agents in Yusho.
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'EﬁNon-dcmestlc PCB's

" in fresh Kanechlor. It is su5pected that the aged Kanechlor [nvolved in"

" There Is no evidence that PCDF's are not products of PCB degradation In_ use

such as Kanechlor appear to have hlgher levels of RS
PCOF's than do the domestlc PCB's - Aroclor. Kuratsone reported 17ppm PCOF.

" Yusho may have contained as much as ‘1000 ppm PCDF's, suggesting that PCB
isomers may react under some service conditlon to produce PCDF's. %;*-

tetrachlorodlbenzofuran

Or. James R Alien described hls work on Reproductive Dysfunction in monkeys_..
" which had been fed low levels of PCB's. ‘The most interesting aspect of this ' .
was the close similarity of the pathology observed in these monkeys to the *°
symptoms of Yusho and PCOF Intoxication. Allen ciaimed during the question_v_{ﬁ
perlod, that he did not yet have the results of the analysis for PCOF's In ..
his PC8 samples. Again, however, the e is the susplcion that PCDF 's may be
the causative agents 5 :

'it ls tempting to po«nt tc PCDF_s'as the real cuipr t and ciaam ‘that PCB s areg e
. not at fault. While this hypothesss 1s an excellent . basns for further - BTN
7 research into PCB toxicity, it could be very dangerous as a.public pos;tion.

In the environment or in animal metabollsm.’ One can clalm that all PCB s
" “which have been used in tox:cologlcai studles were. ‘contaminated to some’ extent .

.+ with PCOF's and these PCDF's were the cause of the pathology observed. ~0On the'f"'f'

" other hand, it Is possible that at least some PCB isomers can be metabo!ized 2
to PCDF's. Dr. Marco Blocca's paper on Biolegical responses. in chicken and -
~mice showed that 3,4,5,3',4' S'-hexachloroblphenyl mimics the tox:c1ty of

PCOF. This lsomer was one of the most toxic PCB isomers in Blocca's study.

This tQXlCItY ‘may be intrinsic or it may be due to metabolic conversion.
3,4,5,3',4',5' -Hexachiorobiphenyl has all four ortho positions (2,2',6,6') -
unsubst:tuted by Cl. It Is just these positions which must be oxsdlzed '

to form the dibenzofuran. All the other PCB isomers in Biocca's study had

“at least 2 of these positions substituted by chlorine.  Or.-James 0. McKinney - -—.
concludes ''The rates of metabolism are considered of lesser importance than

the potentially highly toxic nature of some of the intefmediary and terminal
metabolites such as chlorinated dibenzofurans."

.DOr. Robert W. Rlsebrough reported that Aroclors (except MCS1016) contained
0 8™ES™2T"0"bpm PCDF. However, he did not find PCOF's in ducks fed the

contaminated PCB's. He suggested that the PCDF's were preferentially ¢
eliminated. If so, why are PCDF's still found in Yusho victims? There may g
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e basis of PCDF contaminatlon however,(several questions must be answered

"”_no hepatoce!lular carc!nogenlclty was obsarved
'ﬁnfobserved In females :

" be specfes speclfic physuology whnch explaln this dlchotomy but there is at
' the present tume no answer supported by evndence.i_;q‘ ST N .

lt is clear that ox:dation of PCB s canm!ead to the formation of PCDF's and
that PCDF's are highly toxic. Before explaining the toxicity of PCB's onlthe o

| ki'\i;v Are PCDF's an lnevltable and lnseparable by product of 1 
... PcB synthesls? b . SEL :

‘f'Z. 1Are PCDF s produced In transformers under normal operatlon7 2
.. when the transformer fails? i s e L

vi.3. Can PCDF’s be formed by UV inltiated oxldation of PCB's exposed to f ‘dl"
"'{i,alr at room temperature? : SN Sl

"Agp:Are PCDF's formed by»

ﬂaoo[{cmogldatlon ofﬂﬁﬁdfs?

Dr. Renate Kimbrough discussed the pathologncal flndings assoc:ated with

chronic experimental exposure of PCB In rats.  She found that the hepatic
micropathology was extensive after 300 days feeding with 50mg/kg/day of

Aroclor 1254, Dr. J.C. Calandra also reported the results of chronic feeding . -
studles of PC8's in rats.  He reported that the primary pathology was the
observation of neoplastic lesions in the liver. . (Note: neoplastic. means -

new and abnormal tlssue,_lt does not ‘mean cancer) Calandra reported that

All lesuons except one, were .

ln the sessionvon uses, sources and ldentification Dr. Robert L Durfee..7~ag ”a§;m

) id‘presented data on production and uge ‘of PCB's in the USA. Domestic production

“is ko x 106 Ib/yr, of which 7 x 10° 1b/yr are exported. The remaining | :
- 33x10_ Ib/yr are sold to transformer manufacturers, 12x106 1b/yr; and capacntor '

" manufacturers 21x106 lb/yr. The USA Imports 0. leO6 Ib/yr of decachloro- o
bxphenyl whlch is used in investment castlng wax. vu;“' :

Hr Thomas E Kopp reported that the EPA cr!terta for water quality which is’
now circulating for comments, set a goal of 0.001 ug/l (1 ppt) of PCB's in
fresh water-and marine aquatic environment. He also reported that there
have been 23 PCB spills from transformers since 1972. Four of these from
railroad ‘transformer leaks. '

Or. Stephen Safe gave an overview of PCB analysis. He pointed to PCB meta~"
bolic products notably hydroxylated and methoxylated PCB's as new pollutants.:

Mr. Stanton Kleinert discussed sources of PCB's in Wisconsin. His conclusion

-thag fallout from air may be the primary source of PCB's in Wisconsin waterways
raised two questions. First, how do the PCB's get lnto the air? Second, what.
is the value of paint source control? v
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Dr. Charles Jelinlk reported the levels of PCB s In the U S food supply. el
“Since 1972 the levels in food have been decreasing exceot for fish where the L
levels have remained unchanged. Today freshwater fish are the only sngntflcant
‘dietary source of PCB's. The average dletary exposure Is 10ug/day. The prob-"*
lem however is more serious for people whose diet contains slgnlfacantly more .
than the average content of flsh. This also represents 3 serlous threat to
,g the commerczal fishing Inoustry. g e

Flsh ‘and blrds appear more sensltlve to PCB 1ntox|cat|on than most mammals
‘and some specles of flsh eating mannals (mink)-are also hlghly sensutlve
Blomagniflcation Indlces in flsh range from 107 to 105 e :

PCB's do |ndeed appear to be ubiqultous. There is a susp|c10n that some '
deep water sedtments are reservoirs of PCS s and will, continue to leak : to'-
the surrounding areas for. 'years to come. Dredglng 'I's ‘not always adv:sable
‘since often thts succeeds only in dlspers:ng the PCB's nnto the water

The seSS|on on economics and substltutes oontanned no ne |nformatlon
Or. Dean Branson, Dow Chemical, described their b-year program with McGraw-
Edlson to develop butylated-monochlorodnphenyT oxlde (XF 4169L) for capacitors.
He compared only flash points to reach the conclusion that this liquid has a
low risk of explosion and flre and implies that the liquid temperature must

- exceed the flash point to have a fir hazard. There Is some concern about
btodegradatlon of this material L : . el -

. Mr, Rfchard Hontgomery,;now Corn Ing, descr bed” thexr'5~year program to develop‘l o
= 'sillcone flulds . for transformer use. " Baslcally the presentatlon was the same
-+~ one glven by’ Mr. Hontgomery at Plttsfleld and Rome. Some points should be =
““mentioned. ‘He announced that Dow Corning has the capacxty to handle the:
global transformer market. In the future Dow Corning will specify snllcone Ll
filled transformers for their own use.‘ He urged an evolutnonary introduction ..
v ~of silicones over the next 3-5 years in order to gain experience in the risk
" of fire and explosion. He claimed that PCB Fllled transformers in service e
could be changed to sillcone without problems. "However, he cautioned against

this on an allout basis due to the envuronmental hazards of shippcng and
handling the PCB's. : R

M. Davud Wood of Honsanto described HCS 1238 and HCS 1588 Ilquuds for capa-"
citor use. He mentioned the transformer candidates but gave no details. He
did state the need for standards of flammability in this area. While

Mr. Hontgomery s appeal was directed to the consumer, Mr. Wood's appeal was
to tha manufacturers.

Mr. Bruno Rey-Coquais, Prodelec, claimed that a non- flammable dlelectrlc liquid
was absolutely necessary. He proposed the use of alkylated dichlorobiphenyl

(3N adicu LaRCB) .

Or. E.J. Inchalih, Exxon, described di-isononyl phthalate for use in :
capacitors.
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In the sesslion on approaches to control three messages came through quite
clearly. One, there will be some control of PCB's, if not by the pure
waters act, then by the toxic substances control act (S.776) which Is likely
to be passed. The EPA still has no clear direction and is still trying to

‘reach a decision. The EPA would llke to see the problem dlsappear. That

is, they would be delighted If the states took actlon or if the public’

.utllities took the Initiatlive and brought pressure on the manufacturers. To

this end EPA speakers repeatedly encouraged the concerned parties to put
pressure on thelr state !egislators and en their publlc utllitles to end the

. use oF PCE S.

The Hon. Nathaniel Reed Ass't. Sec,.D0l, was probably the most eloquent and
outspoken opponent of PCB usage. A couple of quotes will illustrate. 'We

..must step back from Industrial efficiency in order to step forward to environ-
.mental improvement.' 'We should cease to quibble over scientific niceties and
:respond to the wildlife needs before lt Is too late."

The overall tenor of the conference was good. | had expected a good deal of
criticism directed at industry. This did not happen in general. Most of the
critical commentary was directed at the EPA for doing nothing. As one

speaker put 1t '"the EPA should be congratulated for holding a conference at
which they could not win.'" Overall however the conference could be character-

1zed as a rational attempt to share the latest data and .Insignt on the effects
‘of PCB's. Unfortunately when all Is sald and done, more is sald than done.

W.A. ?essler
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