C ¢ 000055

( PCB: AN INDUSTRY PROSLEM?

l. Origin of Current Concern - Ecological Effects
2, Toxicity, Fire and Qther Health Hazards
3. General Electric Usage
L. Disposal Practices
( 5. Questions to be Answered
6. A Proposed Progran
A T S T S SX e T S n T ST s S L TR e i PR 3 G S U T 1 L T e e

-"

J. S. Nelson =
Corporate Ingineering
October 30, 1947

(‘\

2( 73

. . am——— . \ . LRI - CRREE .
- - - . o cesmeecc @
h\ - . . . . S . —— e —




C . C

PC3: AN INDUSTRY PROELTM?

-

1. Origin of Current Concern - Ecolosical Effects

late in February, 1969, a Vest Coast newspaper carried a major feature
about "a menacing nes pollutant™ found in the Sen Francisco Bay area. ' The
article was based on marine 1ife research casried out by Dr. Robert Risehrough
of.the University of California. The article st3ted that residues of pesticides
(DDT end DDE) and polychlorinated bishemyl (PCB) were thredtening the welfare of .
certain birds and posed long-term threat to humans,)

The following is hature's éynopsis of Dr. Risebrough's paper:?

Polychlorinated biphenyls are widely dispersed in the global
ecosystem, and are powerful inducers of hepatic enzymes which
degrades estradiol. Together with other chlorirated biocides,
such as DDT, they could account for a large part of the adberration
in calcium metabolism which has been observed in many species of
birds since the Second torld War.

These excerpts are representative of press covange:3

PCB!'s are produced under the trade name Aroclor by Honsanto
Chemical Cormany, St. louis. They were first identified in

( Buropean birds by Swedish scientists. fThey appareatly are

PR

released into the atmosphere and watervays by vaporizing, from
factory smokestacks, by discharge into rivers and oceans....

A team of University of California and Comell University
scientists has determdined that FCB's are five times more power-
ful than DT in horrone-destroying activity. like DDT, they are
found throughout the environnment and their quantities are increasing
-z, % emmm - PAPIALF.-o-They have been. found. in.the rdlk of -pursing-mihers dn ... cocmce oemms
Colorado and in marine life off California, as well as in Zuropean
bil“ds.... )

what effects PCB's «will hzxve on man is mot known, although in

e vapor form these chemicals are highly toxic....the federal govern-
‘ment has not set tolerance lirits....lonsanto Company spokesten -
say only that their scientists and sales executives are studying

the problez,...

2. Toxdcdtv, Fire and Other Health Eazards

' Corpany 1iterature hes long contained cautionary notes on the handling
( of Pyrenol (the G. E. registered tradezark for chlorinated diphenyls). PFor

exnnlesd

1, From a Statement by the iHonsanto Corpany, St. louis, ., 3-3-89
2. "Polychlorinated Biphenyls in the Global Ecosystex", by Risebrough, Rieche,
: Peakall, Herman, and Xirven, Mature, Vol. 220, Dec. 1, 1968.

3. Gainesville, Florida, Sun, April 25, 1969

4, Instructions GEI-650S0 (I1-% 1M): Pyranol Insulating liquid and Tre
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Transformer Pvranol can be handled in the sams manner 2s mineral
0il. Although continued exposure to liquid Pyrenol may produce
local skin irritation, cleanliness among workman constitutes an
- - - adequate safeguard against such eflects.... As with zost wlatile @
: materials, exposure to concentrated Pyranol vapors in unventilated -
- rooms should be awvoided. - . :

CAUTION—Hydrogen chloride gas is formed when Pyranol is decomposed
by an electrical arc....

Early this year, an inquiry was received by M¥r. Jolm J. Perry,
Specialist-Eovirommental Health Engineering, Schenectady frozm an
industrial hygienist at Ford lotor Corpany, as to the toxicity and
fire hazard of transformer askarel. The following is extracted
fron the Medium Transformer Departmeni'!s reply to the Ford question-

naire:5
Material: _Pyranol ASCPS52L

Components:  trichlorobiphenyl 803
- o trichlorobenzene 14.52
TmliEeT 0T T diepoxdide scavenger 0.125%

Toxicdty: - ingestion — highly toxic
"7 4nhalation — modsrate
respiratory tract — moderate

Skin Sensitizer: No. e e~ e g A £ A
- wummomoh 2> -Estimated thresho¥d Yirdt ¥lues 0. 5 to" I ng/cublc meter.” =

Is materia]l flarrmable? No. :

What products might be formed in the event of fire or

abnorzal texperature? In an incinerator burner designed

for the disposal of chlorinatad solvents, the products of

combustion will be HCL and (O2. - -

In considering the cuestion of flazmability, &t should be kent in mind
that askarels are chosen for insulation applications partly because they are,
:, by definition", non-flarmable liquids which, when decozposed by electric are,
) evolve only non-exloaive gaseous rixtures. Recently discovered exceptians
have been reported, and Medium Transformer Departrment has at least texporarily
abandoned the use of A50P521‘5 based on Aroclor 1242, in favor of the "classical”

Aroclor 1254 (EPIS A13E3B).

L Some people have sensitivity to Pyranol such that their skin erupts in s
' rash upon exposure. Vhen discovered in the factory, they are transferred to

5. Transmitted with letter from P. J. McCann, Medium Transformer Department
to R. G. Anderson, Ford Motor Corpany, 2-§-69-

6. See letters from G. G. 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 symptozs disappear.

The broad class of materials we are dealing with here, polycyclic aromaties,
contains known or suspected carcinsgens. This aspect has been considered in the
industrial hygiene or medical review of operations in at least cne plant,

3. General Electric Usage

EMPIS specifications list seven different formulations of Pyranocl. The
basic material is chlorinated diphenyl purchased from Momnsanto 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

with different characteristics, all designated by the GE registered trademark,
Pyranol. Product responsibility is assigned to the Msdium Transformer Department,

Roze, Georgla, presumably because MID sells Pyranol to customers vho f£ill their
transfornars or other equipment in their own shops.

ﬁue'follo\dng is a list of departments assumed to be using Pyranol in
the dielectric systems of products manufactured in-house:

Industrial and Power Capacitor Depariment
Specialty Transformer Department?

Wire and Cadle Devartment? -
Commercial Distribution Transforz=er Department
lighting Systems Departzment?

Medium ‘Yransformer Depariment

Yower Transformer Department

Canadian General Electric Conzany

T Wt oem L 2% SR - Ny TR Ty 2F et T NFTNVE, - S i e w s :
Se.. v 1 ce ‘Shbp TR e B A T e U Semomian

2

Total usage has not been ascertained. The Transformer Departuents have in recent

years cut their relative use of Pyranol, lixiting it to cases where the non-
fla—3bility property is very irortant, such as indoor epplications. (They are
using elisketie hydrocarbons, especially one known as "10-C7,) As a result of this
trend, the Power Transformer Department at Pittsfield uses Pyrancl in only about
53 of its units, and Residential Distridution Transformer Departzent, at hHickory,

uses none,

o search has been made for mon-dielectric apolications of Pyranol. Such
mcy conceivably include use as a hydraulic fluid (e.g. in aircraft or materials-
handling systecs); heat transfer applications; and as a plasticizer in the
production of polymers used as adhesives, elastorers, or surface coatings.

The largest user is the Industrial and Fower Capacitor Departzent, Hudson
¥alls, N. Y., wvhich uses 10 million pounds per year — probadbly tore than the
rest of the Company, combined.

20 76
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Le Disoosal Practices

Ti‘ue Industrial and Fower Capacitor Department purchases approxinmately
10 million pounds per year, of which 9 million pounds are accounted for in terss
of products shipped. Waste iz handled in the following manner: -

Reclaimable material returned to onsanto 200,000 'lb./yr.

Badly contaminated material baunled away by
a Mew Jersey scavenger (recomended by ’
Yonsanto) 800,000

Contained in scrapped small industrial
units disposed in town durp, where daily

turial 4s thought to be the practice 60,000
Total waste and scrap, spprox. 1,060,000 1b./yr.

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

At Pittsfield, there has been sone experimentation with & decomposition
chzmber which fires gt 3000 F., but the bulk of contaminated material is sold;
at Jorme, waste is turied on the Company =ite. Altbhough nearby neishbors have
shallow wells, no corplaints have been registered,d

5. Qiesiions to be Answered

TR L S X SR Rt T w22 %, wt LT L T A % - e e o .
3 3 AT T ST AN R e A T - TS e g, B2 5 L SRR N S T T RUR P APy

It is apparent froa the above discussion that our knowledge of chlorinated
diphenyl formilations and possible deleterious effects is not es corplete as is
desirable in today's climate of roncern for maintaining and iroroving the quality
of life in its envirommental aspects, vdth regard to worker protection, and in
terms of product safety. Nevertheless, it is not responsive to suzzsest that
other materials be substituted" until all doubts are resolved, It must be-

remexbered that virtnally all applications of Pyranol are the end product of
intensive research directed toward finding the best materizl for the application;

- that substitution would involve trade-offs, not only with perforoance factors

and economic factors, but with product safety considerations thezselves — {.e,,
flamability and ex»losion possibilities.

While it is desirable to attain a better quantitative epression of the toxd
effect of PCB and its various additives, and a better understanding of the
flarmability of degradation products, the most important questiion; 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. Mulhall,

Canadian General Electric (o., Ltd., Peterborough, 11-12-68.
8. Lletter, Dr. J. S. Anderson (RE®M) to Mr. V. R. Milhall, CGB, 12-20-48.
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One circumstance which makes it diffieult to answer the question of
ecological effects is that PCB has not been found alone in any of the reported
observations of nature, but always accorpanied by larger quantities of DDT or DDZ.
In the work previously cited, Dr. Risebrough has shown, by direct intra-mscular
injectlon, that PCB has "the capacity to produce sublsthal .physiological effects

. in birds” — but this is not the same thing as saying that it does, in fact, do .

¢ 80 outside of the laboratory. Scientific exaxination of this question degenerated,
at the Wisconain hearings on DIT, into a shouting contest between partisans of
conservation (who seem willing to ban any chemical, regardless of its otherwise
beneficent results, 4f it is suspected of harm); the makers of insecticides (e.g.,
Shell Cocpany); and the producer of PCB (Monsanto). The same witnesses have been
quoted on both sides of the question. The reader may choose between the following
statenments, each attributed by the press to Dr. Rissbrough: )

(a) (PCB is) spparently playing a role in the decline of the
- peregrine falocon and it may have abetted the disappearancs
fron the Gulf vast of the brom pelican. (San Francisco .
. Examiner, Feb. 25, 1969).

(b) Tests with eggs...showed mathamatically by correlation with
( eggshell thickness that DDE and not PCB's were to blams,
(¥ilwaukee Sentinel, May 13, 1969).7 Ironically, the second
= statenest vas made vhen Dr. Risebrough was called to the stand
: by the attorney defending the insecticide interests.

Should it be established that PC3 is to blame for ecological damage, it
remains to trace the transport mechanism and deter=ine at least plausibhle sources
( and sets of conditions for propagation into the environment, timating from GE
ST YT cGpucitor osage; -tobak-dindustoyusage .might be 20 to 4O million pounds, rost of
vhich ends up in closed systens from vwhich disnersion {s at'd Very 13w rates  This-
contrasts sdth mmch larger usage of DDT — 180 million pounds in 1963, 103 millien
pounds in 1967 ~— rost of which is broadcast on the lmd‘:ign the atrosnhere. ,

. Monsanito has a research progran to identify the compounds
i reported to be PC3 by the Swedish and Californla scientists,
: This involves precise analysis of environmental sarples of -7

water, air, soil end wildlife, including metaolic studies,
Also under way are studies to determine the biological effects
of deliberate dosage of PCB's on fish, birds, and mazmalian
anirals. Special emxphasis is being paid to endocrimlogical
effects, mineral metabolism and reproduction physiology.l

Q As we become rore pollution eonscious, we wish to know shat
volu=e of wrised Askarel is being buried, severed or incinerated
on the North Anerican continent, particularly, and what hazards
does it present. What degree of responsibility should lonsanto
shoulder 4n this affair? Will it be necessary to diligemtly
collect wmsable Askarel, including Askarel-saturated fuller's
earth, and develop techniques to destroy it? Should we retum
it to our factories for chemical decozposition? We xust
answer these questions soon. 7 . 9( 78



€ - (%

( PCB: An Industry Froblem? ' ' ' - 6 -
\ : :

The above cuotations indicate ibnsanto's concern wdth the ecological
effects and state soms of the questions to be answered. lonsanto is the only
U. 8. supplier, but additional information may be sought from Buropsan and
Japanese suppliers. Prodelec, in Ffrance, is the principal continental source -
©of PCB, and raintains a large toxicological laboratory. About three months -~
. ago, Hr. K. E. Soville, Product Safety Aepresentative of.the Industrial and
‘1 Fower Capacitor Department, wrote to kr. Pierre Joy, Manager-Dielectric
S Fluids Development for Prodelec, calling attention to the Risebrough research

and asking for comments and further information. Ko realy hos been received

a5 yet.

6. 4 Provosed Progran

- The Cozpany's stance on the PC3 situation must take into consideration not
only the need for tectmical assessment of hazards, but the need to guaxd against
v well-rotivated but possibly nesdless or precipitate legislative ection, e.g.,
- to tack a PCB rider onio an anti-DDT bill. .

’ As a first step, it is suggested that an ocutside consultant, with wore
_ - freedon to operste than our own people, be engaged to sort through the conflicting
( evidence, touch base with the people doing the research at ionsanto, and give us

his views es to whether the Compary needs to do anything further at this time.
This consultant wuld combine, ideally, the disciplines of analytical chemistry,
ecology and toxicology. He would be asked to spend not more than two weeks
on this initial survey, and report informally to interested deparizments and
Corporate functional comoonents, )

: Depending upon his findings, &8 possible second step would be to engage
- aereen se-nhbe electrieal Andustry In.cooperatjve inyestigation of the problem, through an
appropriate industry tecmical body (e.g., the dielectric comxdtfes of WEIA). "~

-

The above recormmendation §s the outcorme of discussions between Drs. Anderson
and Murphy of REQD (environzantal pollution); Mr. E. N. Deck (Safety and Plent
Protection); end iessrs. Marquis and Nelson (Product Safety). It has bzen reviews
at length with Dr. Pozefsky, Dr. George, Mr. Scoville and others at Rudson Falls,
and briefly with Mr. Alimansky and Dr, Osthoff at Pittsfield, all of \hox have

exoressed general agresment.

\ Mr. >Dec.‘< has suggested that we consider Dr. Horace W. Gerard, a toxicologist

at Pairleigh Dickinson University for the assignnment as our liaison scientist.
Dr. Cerard is a hydrocarbon expert who does mch work hfor the Yobil Ca—pany and

has carried out assignzents for GE in the past.

C

J. S. Nelson
October 30, 1959
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