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PC3: AN DIDUSTRY PROELXN?

-

~ 1. Origzin of Current Concern - Ecolopical Effects

late in Pebruary, 1969, a Vlest Coast newspaper carried a major feature
about fa menacing nes pollutant™ found in the Sen Francisco Bay area.  The
article was based on marine 1ife resesarch carTied out by Dr. Robert Risebrough
of. the University of California. The article stated that residues of pesticides
(DDT and DOE) and polychlorinated biphemyl (PCB) were thredtening the welfare of .
certain birds and posed long-term threat to humans,l

;he following s Rature's éynopsi: of Dr. Risebrough's p'a;:mx':2

Polychlorinated biphenyls are widely dispersed in the global
ecosysten, and are powerful inducers of hepatic enzyzmes which
degrads estradiol. Together with other chlorinated biocides,
such as DDT, they could account for a large part of the aberration
in calcium metabolism which has been observed in many species of
birds aince the Second World War,

These excerpts are representative of press coverage:3

PCB!s are produced under the trade name Aroclor by Honsanto
Cherdcal Company, St. Ilouis, They were first identified in
( European birds by Swedish scientists, They apparestly are
Teleased into the atzpsphere and waterways by vaporizizg, from
factory smokestacks, by discharge into rivers and oceans....

A team of University of California and Cornell University
scientists has determdined that FCB'!s are five times more power-
ful than DDT in horcne-destroying activity. like DDT, they are
€ found throughout the environment and thedir quantities are increasing
RIEVCER TR R Gty . W 'Lrapidh'--'?"mya h&!&“\beﬂhfomajﬂwth&gﬂk..or-ngrs%.m.the.r.s 4-!'1-.-.\ PR TR Y
Colorado and in marine life off Californiz, as well as in Zuropean

birds....
that effects PCB's will have on man is mot known, although in
‘- vapor form thess chenicals are hizhly toxic....the federal govern- .

nent has not set tolerance lirtts....lonsanto Company spokesten
say only that thelr scientists end sales executives are studying

the problen,...

2. Toxdcity, Fire and Other Health Hazards

Corvany literature haa long contained cautionary notes on the handling
of Pyrenol (the G. F. registered tradezark for chlorinated diphenyls). For

exanolesh

(‘\

1, From s Staterment by the tonsanto Corpany, St. louis, }o., 3-3-&9
2. ¥Polychlorinated Biphenyls in the Global Ecosystem", by Risebrough, Rieche,
: Peakall, Herman, and Xirven, Mature, Vol. 220, Dec. 1, 1968.

3. Gainesville, Florida, Sun, April 25, 1949

L. Instructions Gm-650m_(n—5l‘ 1M): Pyra.n.o]. Insulating liquid and Tres o e
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Transformer Prranol ean be handled in the sams manner s mineral
oil. Although continued exposure to liquid Pvrenol may produce
Iocal skin irritation, cleanliness axong workzen constitutes an
adequate safeguard agalnst such effects.... 4s with rost wolatile

- materials, exposure to concentrated Pyranol vapors in unventilated
rooms should be avoided. *

CAUTION—Hydrogen chloride gas is formed when Pyramol is decocposed
by an elsctrical arc....

Early this year, an inquiry was received by Mr. Jom J. Perry,
Specialist-Iovirommental Health Engineering, Schenectady fron an
dndustriel hygienist at Frd Motor Company, as to the toxicity and
2ire hazard of transforzer askarel. 7The following is extracted
fron ttsxe Hedium Transformer Departmentt!s reply to the Ford question-
naire: '

Materdial: Pyranol ASP52L

Components:  trichlorobiphenyl 803
- trichlorobenzene 14.5%
( ~ tetrachlorobenzens 5.5%
diepoxide scavenger 0.125%

Toxiclty: - dngesiion — highly toxic
inhalation ~— modesrate
respiratory tract —= moderate

Skin Sensitizer: No. e g A A 4T £ IR

+ swre et a5 2% -ES $imated hhre sho¥d Yot VElue - 0. F to I kig/cubic meter.

Is materis)l flamrable? No. )

What products might be formed in the event of fire or

abrorzal terperature? In an incinerator burner designed

for the disposal of chlorinatad solvents, the products of
cozbustion will be HCL and (O2. -

In considering the cuestion of fla=mability, 4t should be kent in mind
that askarels are chosen for insulation applications partly because they are,
:, "by definition", non-fla==able liquids which, when decozposed by electric arc,
. evolve only non-exclosive gaseous mixtures. Recently discovered exceptians
have been reported, and Medium Transformer Department has at least teporarily
abandoned the use of 150}"521‘& based on Aroclor 12,2, in favor of the "classical”

Aroclor 1254 (EPIS A13B3B).

L Some people have sensitivity to Pyranol such that their skin erupts 4n a
) rash upon exposure. When discovered in the factory, they are transferred to

5. Transmitted with letter from P. J. McCann, Hedium Transformer Department
to BR. G. Anderson, Ford }otor Company, 2-5—69. :

é. S5ee letters from G. C. Poulsen, Mgr.~Engrg., MDT to Glassanos 2 75

Haywood, Pozefsky, and Deck, under dates of 5-27-69.and 8-5-69.
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other lines of work and their symptoms disappear.
The broad class of materials we are dealing with here, polycyclic aromaties,

contains known or suspectad carcinosgens. This aspect has been considered in the
industriel hygiens or medical review of operations in at least cne plant.

3. General Electric Usaze .

BFIS speciiications list seven different formulations of Pyrancl. The
basic material is chlorinated diphenyl purchased from Monsanic under the desig-
nation Aroclor 1254, Aroclor 1242, and Aroclor 1260, These are blended with
other chlorinated aromatics, inhibitors, and scavengers to produce other askarels
vith different characteristi{cs, all deaignated by the GE registered trademark,
Pyranol. Product responsibility is assigned to the Medium Transformer Deparixment,

Rome, Georgia, prestmably because MID sells Pyranol to customers who fill their
transforoars or other equipzent in their own shops.

‘me'founuing is a list of depariments assumad to be using Pyranol in
the dielectric systexs of products manufactured in-house: ’

Industrial and Power Capacitor Depariment
Specialty Transformer Department?

- ¥Wire and Cable Devpartment? -
Comzercial Distribution Transforzer Department
lLighting Systems Depariment?

Mediun fransformer Deparizent
Yower Transforzer Departzent
Canadian General Electric Conzany

- P R WELAE £ FOE-JRE S -
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Total usage has not been ascertained. The Transforzer Departmeats have in recent
years cut their relstive use of Pyranol, lixiting it to cases where the non-
{1l-=mability property is very irmortani, such as indoor applications. (They are
Using alisketie hydrocarbons, especially one known as "10-C”.) As a result of thi:

* trend, the Power Transformer Departsent at Pittsfield uses Pyranol in only about

5% of its units, and Residential Distribution Transformer Departzent, at Hickory,
uses none,

Iio search has been made for mon-dielectrie applications of Pyranol. Such

m:y conceivably include use as a hydraulic fluid (e.g. in sircraft or materials-

handling systezs); heat transfer applications; and as a plasticizer in the
production of polymers used as adhesives, elastormers, or surface coatings.

The largest user is the Industrial and Fower Capacitor Departz=ent, Hudson
¥alls, N, Y., which uses 10 million pounds per year — probably rore than the
rest of the Cozpany, combined.

21 76
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L. Disposal. Practices

The Industrial and rower Capacitor Department purchases approximately
10 million pounds per year, of vhich 9 million pounds are accounted for in terms
of products shipped. Waste is handled in the following Banners

Reclaimable material returned to rbnsanto 200,000 Xb./yr.

Badly contaminated material hauled away by

& New Jersey scavenger (recommended by
Ibnsanto) 800,000

Contained in scrapped small industrial
units disposed in town dump, where daily
burial is thought to be the practice 60,000
Total waste and scrap, approx. Tjt>60,000 Ib./yr.

At various times in the past, other disposal methods have been used, including
sale to s manufacturer of insecticide; in the recent past, at least one repre-
sentative of the Jbnsanto Company was recommending its use, alone or in
combination with mineral oils, as a road spray to allay dust.7

At Pittsfield, there has been some experimentation with a decomposition
chamber which fires at yX£) F., but the bulk of contaminated material is sold;
at Dome, waste is buried on the Company site. Although nearby neighbors have
shallow wells, no complaints have been registered.”

5. Questions to be Answered

It is apparent from the above discussion that our knowledge of chlorinated
diphenyl formulations and possible deleterious effects is not as corplete as is
desirable in today's climate of concern for maintaining and improving the quality
of life in its environmental aspects, with regard to worker protection, and in
terms of product safety. Nevertheless, it is not responsive to suggest that
“other materials be substituted™ until all doubts are resolved. It must be.*
remembered that virtually all applications of Pyranol are the end product of
intensive research directed toward finding the best material for the application;
that substitution would involve trade-offs, not only with performance factors
and economic factors, but with product safety considorations themselves — i.e.,

flammability and explosion possibilities.

While it is desirable to attain a better quantitative expression of the tox
effect of PC3 and its various additives, and a better understanding of the
flammability of degradation products, the most important question, long range,
appears to be, "does industrial use of PCB represent a credible ecological threat

7. Letter from T. W. Oneson, Monsanto Sales Representative, to V. R. VUIhall,
Canadian General Electric Cb., Ltd., Peterborough, 11-12-63.
8. Letter, Dr. J. S. Anderson (RECO) to Hr. V. R. Hilhall, CGE, 12-20—68.
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One circumstance which makes it diffieult to answer the question of
ecological effects is that PCB has not beem found alone in any of the reported
observations of nature, tut always accorpanied by larger quantities of DDT or DOZ.
In the work previocusly cited, Dr. Rissbrough has shown, by direct intra-mseular
injection, that PCB has "the capacity to produce sublsthal.physiclogicsl effects

; in birds” - bui this is not the same thing az saying that it doeas, in fact, do

* 80 ocutside of the laboratory. Scientific exa=ination of this question degansrated
at the Wisconsin hearings on DDT, into a shouting contest bstwsen partisans of
conservation (who seec willing to ban any chemical, regardless of its otherwise
beneficent results, 4f 4t is suspected of harm); the makers of insecticides (o.5.,
Shell Corpany); and the producer of PCB (Monsanto). The same witnesses have beem
quoted on both sides of the question. The reader may choose between the following
statements, each attributed by the press to Dr. Rissbrough: .

(a) (PCB 1s) espparently playing a role in the decline of the
. persgrine falcon and it may have abetted the disappearance
from the Gulf (oast of the browm pelican. (San Fraanciseo
Examiner, Feb, 25, 1965).

(b) Tests with eggs...showed mathemtically by correlation with
,( ' egg=hell thickness that DDE and not PC3's were to blams,
(Yilwaukee Sentinel, May 13, 1969).H Ironically, the second
- statenent was made when Dr. Rissbrough was ealled to the stand:
by the attornmey defending the insecticide interests,

Should it be established that PCB is to blame for ecological damge, it
remains to tracs the transport mechaniso and deter=ine at least plausible scurces
(‘ and sets of conditions for propagation into the environment. Estizating fron GE
TR MThcRpacitor 0sape; -toteal-dndustoyasage might be 20 to LO =illion pounds, rost of
vhich ends up in closed systens fron which dispersion s at d Very 13w rates ~-Trds
. contrasts with mch larger usage of DDT — 180 million pounds in 1963, 103 millier
pounds in 1967 — rost of which is broadcast on the 1a.nd‘:%i1 the at=osnhere. ‘

. Monsanto has a research progran to fdentify the compounds
- reported to be PCB by the Swedish and California sciemtists,
i This involves precise analysis of environmental sarmles of -
water, air, soil and wildlife, including metadolic studies,
. Also ‘under way are studies to determine the biological effects
of deliberate dosage of PCB's on fish, birds, and ma=maljan
S anizals, Special exphasis is being paid to endocrimological
effects, minerzl metabolism and reproduction vhysiclogy.l

(- : As we becoms rore pollution conscious, we wish to koow »hat
volume of wrised Askarel is being buried, sewverod or incinerated
on the North Anerican continent, particularly, and what hazards
does it present. What degres of responsibility should lonsanto
phoulder 4n this affair? Will it be pecessary to diligmtly
collect wmsable Askarel, including Askarel-saturated fuller's
earth, and develop techniquea to destroy it? Should we retum
it to our factories for chemical deco=position? Weo rmust

answer these qusstions soon. 7 2( ,
8
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The above cuotations Indicate ionsanto!s concern with the ecological
effects and state some of the questions to be answered. lonsanto is the only
U. 8. supplier, tut additional inforzation may be sought from Buropean and
Japanese sunpliers, Prodelsc, in France, is the principal continental source
of PCB, and raintains s large toxicolsgical laboratory. About thres cmnths
. ago, Kr. K. E. Soville, Product Safely Represemtative of.the Industrial and
“ Fower Capacitor Departrment, wrots to ¥r. Pierre Joy, Menager-Dielectric
b Fluids Development for Prodelec, calling attention to the Risebrough resesarch

and asldng for commmats and further information. Ho realy has bemn recsived
28 yet. : .

6. 4 Provosed Progran .

. The Corpany!s stance on the PC3 situation mst take into consideration not
only the need for tectmical assessment of hazards, but the need to pguard against
) well-rotivated but possibly needless or precipitate legislative ection, e.g.,
- to tack a PC3 rider onto an anti-DDT bill. .

As a first step, it is suggested that an outside consultant, with more
_ - freedon to operzte than our own people, be engaged to sort through the conflictin,
( evidence, touch base with the people doing the research at iwnsanto, and give us
- his views as to whether the Commany needs to do anything further at this time.
This esnsultant would combine, ideally, the disciplines of analytical chemistry,
ecology and toxicology. He would be esked to spend not more than two weeks
en this initial survey, and report informally to interested deparizents and
Corporate functional components. .

: Depencding upon his findings, & possible second step would be to engage
-z ~emsbheelectrlea) dndustry in.cooperative inyestigation of the problen, through an

oppropriate industry tecmical body (e.g., the dielectric comxlties of NEL),

The adove recormendation 4s the outcome of discussions between Drs. Andersor
end Murphy of REM (environ=antal pollution); Mr, E. N. Deck (Safety and Plent
Protection); end essrs. Marquis and Nelsoa (Product Safaty). It has bsen review:
at length with Dr. Pozefsky, Dr. George, Mr. Scoville and others at RHudson Falls,
and briefly with Mr, Alimansky and Dr, Osthoff at Pittsfield, all of ihoxm have

exoressed general agrement,

\ Mr., Deck has suggasted that we consider Dr. Horace V. Gerard, a toxicologist

at Fairleigh Dickinson University for the assignoent as our liaison sclentist.
Dr. Cerard is a hydrocarbon expert who does mich work for the Yobil Capany and

has carried out assignzents for GE in the pasti.

J. S. ¥elson
October 30, 1959
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