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»I app"eﬁiate the opportunity to share Monsanto's PCB experience

with you and I hope the information I have can help thils zccmmittes

plan andé achlieve its objectives.

We ét lonsanto first heard of PCB's as potential environmental
contaminants in early;1957 when we received coples of a tzalk
given 'in Sweden by Professors Widmark and Jensen oé the University
of Stdékholm. In thelr paper they descridted how théy were atle

to 1déntify a material which had been Iinterfering with pesticize

analyses as belng polychlorinated biphenyls.

Our laboratorles began work on the development of analytical
methodolcgy to confirm that PCB's indee* were being found in
the environment, During 1968 and 1959 as methodology lmproved
the evidence continued to indicaie that the 2 higher ¢AToSiNaveq™

biphenyls were being identified in the tissues of fish and tirss.

During thils perlod Monsanto mounted an extensive prczgram almed <
at acquiring more knowledge about PCB's and their effect on the
environment. We perfected our analytical methods, we started .~
animal toxicity studles, began blodegradation work and evaluates
alternative materials for those applications we fel: were ccn-

tributing ‘subs stantially to contamination.
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Our animal toxicity work was similar to the type we wculd hzva
undertaxen 1f we had wished to have FDA appfoval for food use.
Chronic toxicity and reproduction studlies were made on leghcrn
chickens. Two year chronlc feeding studles were started on

rats and dogs. Three generation reproduction stucdles were mz2ie

on rats.

The PCB's used in the tests were Monsanto's Aroclor 1242, Aroclor
1254 a2nd Aroclor 1250. These were selected since they represented
~ the more commonly useé;PCB mixtures. The animals were fed con-
centrations of 1 ppm,.lo ppm and 100 ppm in.their normal dlets,
The results to date indicate that at the lebels uséﬁ the ra<s

and dcgs showed no effects with Aroclon 1242, At 100 ppm both
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~ livers. The chickens were arféctgd_by Aroclor 1242 at the
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and dogs exhibited decreased welight gains and enlarged

10 ppm level. The hatchability of the eggs was signiflicantly

reduced,
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T R R T e TS mrarize€ What I Ve §EYd YUY Morrsanto? s 5ponsoredrentnad s srimma
toxicity work the.highly chlorinated polychlorinated biphenyls

at 100 ppm in the animal dliet does have some effect on mammels.

The lcwer chlorinated polychlorinated biphenyls at 10 ppa in the ¢
'diet hangome effect on leghorn chickens, and I say specifi:all?
leghorn chickens because there is mounting evidence that there .7
are definite éﬁecies variations as determined by the Pautuxet

Laboratories here in Maryland with four types of wild birdds,

N : There is:2 specles varlatlion noted which frustrates many s:l2-tls:s
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I was asked what we know about the effect on marine 1ife, Monsz=<o
did sponscr statlc fish toxleclity work and we were completely
frustrzted tecause these PCB's have the tendency to plate out

on surfaces. Our infoy;afion was garbled because in fhe étatic
testing we were really exposing the fish to PCB -environments . a

lot less than we thought we were. The data was so distorted

it was meaninglessln In the meantime, we fouﬁd that there are

many coﬁpetent laboratories looking at fish and the effects on

fish that we decided that maybe thils is an area that is best

left to the experts. . -

- - -
-

We have been in touch with laboratories such as the Water Quality

Laboratory of Duluth, Minnesota. They have conducted studlies

(B
.

which indicate there 18 some effect on some speclies. There has

been some work done in the Columbla, Missouri.Bureau of Interior
Fish-Pesticide Laboratory which indicatés, for example, magnifi-
cation about 50,000 times., By that I mean that the amount of

PC3 detected in the fish tissues was 50,000 times that present
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in theé water environment in which thils fish was exposed.

°

There have been reports of fish kills and some very drasti
effects attributed to PCB's., I've tried to get evidence that
these things have occurred. I have not been able to confirs

any reported incident. . . . | - S

We have talked with sclentists at the Gulf-Breeze, Fldri:a

Commercial Fisherles Laboratory. They have conducted stuiles
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with crzbd and shrimp. Thils is the ladoratory that did detect
a bulld-up in crab and also the lethal effect on Juvenlle shrimo.
Very, very low concentrations - 5 ppb in the water - do destroy

Juvenlile shrimp. .

There is a growing thought among many of the responsible scientists
that this environmental problem 1s most complex andfit is not
really any one 1n§ﬁif that 1s the demlise of any particular species,
but 1t could be the cumulative effect of all insults a creature

is exposed to and usué%ly the last insult is the one that gets
blamed. Dr. Tom Duke.of Gulf-Breeze 1s a proponént of this

theory and he 1s conducting studies to subsfantiaté.this. It
could be the lack or presence of oxygen, thé lack 6r presence

of proper nutrlents in the environment, the lack or presence

of the proper temperature conditlons, the exposure to a DDT

or a cadnmium or a mercury or an arsenic, and along ccmes a PC3

and the fiéh dies. PC2 might get blamed. This 1s the kind of

thing-that does happen in the environment,

There 1s a growing concern that we should be considering to a
greater degree chronic effects of all these materials rather than
relying on the old acute studles that used to serve as a screeninz:
for many, many chemicals. I have sketchy data on marine life.

We know that it does build up in the marine envircnment and -~ .7
there 1s, of course, the published evidence that 1t does affecz:

the fish eating birds.
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There 1s some indication in the Duluth studles that reproduction
and survival of the frye 1s affected. There seems to be minimzl

affect on adult fish.

It was suggested earlier that I might want to review the manufac-
ture of PC3's, the many applicatlons in which 1t wasg used and

what our present prbgram 1s. To the best of my inférmation, it

was 1929 that these"ﬁaterials were introduced as very attractive
fluids for use in transformers, and there are many in this audience
that are more familiar with this development that I am. PC3's
were ysed in transforﬁers as an insulating cooling .fluld because
they are mbre resistant to breakdown, less épt to,ékplcde and

burst -into flames and cause property damage and human injury.

. Through the years, additional uses were found for these materials

because of these properties thét I-hentionéd earlier, They
graduéliy 2t first, and of course with increasing amounts,

ended up in applications that Monsanto through 1ts in-house dsage
refer%ed to as plasticlzer usages, That 1s not a very gocd
description, but 4t fit our needs for many years, and ycu'll find
us ﬁsing that expression. These are uses such as in paiant formu-
lations, the specialty ink uses, the plasticlzer {n sealants,

adhesives, and paper coatings of all sorts.

. _ , 7 .
There was a use that was a real thorn in our side and you'll see

at least some of the earlier articles on PC2's relerring to
pestizidie use. There were scme stucles conducted by tnz2 Tezartmen:t

of Agriculture in which PCR's were used to extend tne elfez: !
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life of pestlicides such as lindane, It was never intencded fc

O

broadcasting as we visualize DDT was on foed crops, cotton crcgs,
or orchards. The only Widegpread use that I couid find was a
1imited trial to help prevent or curtail the dutch elm disease,
and that proved to be a fallure. The other uses were extremely
small in private‘rqgmulations that were used;to spr&y or coat
hard surfaces - shelving, corners of floors and all for the
typlcal crawling type insects such as the roach and silverfish.
In fact it was so sma;l that Monsanto did nof market directly

to pesticide formulatbfs; we gave this business to our distri- .
butorg. On the other hand, this use did caﬁse conéﬁderable
emoti&n and was used by some to explain the-presenéé of PCRB's

in reﬁote areas, We wrote to the Department of Agriculture
suggeéting that during 1970 when pesticides were being re-

registered that PCB's not be approved. Finally in October they

'd1d -pat out a notlce to that effect.

We have had questions raised, "Is it in my shower curtains at
home? " Is it in the drapefieé? In the Carpeting?" The answers
to those is "not ;éry 1ikely". And I use those werds because
we really don't know. If it was put into these aprlizations,
it was so'small we, Monsanto, were not aware of it, It was not

used in automobile tires; it was not used in brake linings.

~ Other major uses include the use 1In hydraullic flullds which
are fire resistant. Monsanto marketed these flulds under (%s

trademark Pydraul, I am sure some of you remember the Livoni:z,

Sl » . 1 05
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Michigan filre? This was a dlsastrous fire in terms of propert:
damage and was really a high mark in terms of convincing industry
that fhere was a need for fire resistant hydraullc fluids. But
the application‘is not the type that 1s maintalned to a dezree
where everythling 1s leakproof. Many of these connections leak,
hoses burst, and the tendency is to keep producing ﬁy adiing
more fluld. So it is conceivable that many of these hydraulic
flulds ended up in the sewer. I do not intend to criticlze

the customers of our products. From the knowledge that we hacd

at that time of the material the practlice was considered aczceptiatle

- - -

Ano;hef fairly widespread application of PCB's 1s ﬁhe uSe cf

these :fluids as a heat transfer media to achieve high temperstures,

hav

a
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fire recistant transfer fluld, and avcld the installacticn

of high pressure equipment. These materials were 1deally sulted

o
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for this application. We thought at cne time that these w

~
~

adaptable to close control and proper malntenance where we ccul

(@]

logically c2ll them closed systems. Some recent evidence indl-

cated 'that we were wrong and I'll get into that when I discuss

our present applications.

Cne application that was a falrly significant one and cne that

in our thinking 1s assoclated with coatings is the use in car
. . () . -
bonless reproduction paper. ¥ith the emphasis cn recy:zling paper

wastes and with the persistance of PC3's there 12 a problenm

developing in that PC3's are being fcocund in many parar preducsts

and many of these paper procducts end up in focd paskaging.

~~~~~
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\* Initially the evidence we were getting seemed td point to'the
higher chlorinated materials &s environmental pollutants. As
800n as we were aware of thls, we sent a letter to all of our
customers telling them that what little we knew indicated that
these materials could be an environmental problem, and czar2 |
should be exercised in handling. When the résults éame in on
our chicken toxicity studies they indicated that the lower
chlorinated materials might be a problem regarding birds. Ve
declded, as a company, that we better place some restrictlions
on these mzaterials beéause there were to us some uses that

deserved to be kept in spite of the problems that QE saw fazing

us. * =
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ced that we've got to get out of those appliczations whers

O

there was no earthly chance or 1t was beyond our abllit;

X
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to control the introduction into the environment, so we zot

0O

out of 21l the so-czlled plasticizer applications, August 20,

M "‘-"M‘-‘m«." ; < Ty pR W Tadr. mIO N wiag v s e .- - P oS - . M
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We then went into-a very active program of reformulating the
hydraullc flulds. There again, it required a lot of testing.
Wé had to run these new materials through the Uncerwriters
Laboratories for approval on fire reslstance. They had to be
compatible with the machinery then in use. This is not ea2sily

done, but it was done.

(»' We decided that we could and must ccntinue to sugply tne trzne-

former manufacturer, the capacltor manufazturer, ard a2t t=n:z
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~ : tine closed heat transfer systems based primarily on our ccncep:

that fire resistance was Iimportant in heat transfer.

To pick up the point that wes faised earlier about foreizgn im-
5§rﬁé;Awe are to the best of our aéility trying to monitor impor:s.
To thils day, we have.no information that any have arrived in

this country. On the other hand, we are getting soge reports

that some of our former customers have made inquiries of the
foreign producers. I am also told by some Canadlan provincial
agency people that théy had heard and were going to further
investizate that PCB'; were entering Canada.and fram there
movedriﬁto the United States. I have talkea to reé}esentatives

of the Japanese procucer, the Kanegafuchi Company, and I a= led

-

to belicwve that they are most reluctant to enter this business.
dn the other hand, the Japanese producers are the producers

that are being accused of entering the ﬁ.S. market, I have
talked to representatives of the French companles., They assure

T T R e Tt HA T T Y O R AR AT PR BT RS DU SINE TR e T m e T S s,

In May, 1970 Congressman William Fltz Ryan introduced a progcsed
bill which would in essence place into law the very things that
Monsanto had proposed doing on a voluntary basis. The blll
provicded that PCB's be banned except for those situations where

the Secretary of HEW would give special permission or llcense.

We went through the latter part of '70 and early part of tnls

(y' year fleeling, however, that we were still waikinzg on
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But we thought that we had made some tremendous strides in the
right direcztion to‘preserve those uses which we thought were
essential while eliminazting those uses which were grossly con-
taminatling the environment. This summer our hopes of control
in the heat transfer business vanished when we found that a
user of PCB did not appreciate the problem, éid not?maintain
hls equipment and.greated the recent chicken, egg, fisamezal

problem,

.

Beca ' s3e éf this incideqt, Coﬁgressman Ryan withdrew the first

B1l1 that was submitted and has now placed before the same com-
mittes z billl which totally bans PC3 and does not 5rcv1de for

any use whatever, And there are, of course, penalties for the
(: marxcting, manufacture, cr use of PCR In this copntry. A very
drastic measure which does cause or can cause a lot of concern
among those of us who feel that PC3B has a plazce in our soclecy

under proper conditions.

a '
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As a result ST tHIS "Ineident ™vwe Werte Tor
position., We decided that, although heat transfer systems could
be closed units, we are sfill at the mercy of the attitude of
the operator of the equlpment and we continuously faczed the
situation where even a pinhole leak can create tremendcus pro-
blems before 1t can be discovered. SO we have taxen, agzin,
an arbitrary position and informed all of our customers in the
food (whether 1t's animal dr human roodb packaging duslinecss,
(~: and the pharmaceutlical business, that we willl no lonzer supnly

them heat transfer flulds which contaln P23's.
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In additlion, we will no longer market to any new heat transzle:

applications. Our efforts will be concentrated on reducin

(L} ]

those that we market today. This business should decrezse

as time goes on. -

To get back to .legislation ... &as many of you probably know,
there 1s before Senator Philllp Hart's committee a ﬁill referred
to as the Toxic Sugéfances Act of 1971. The purpose of this
bili—is to prevent tbe introduction into our soclety of hazarisus
materials;v It also p}ovides'for the review of materials now in

our society and the chrtailﬁent of the use of the mére hazardous

ones.. Initlal hearings were held in August; to wh{ﬁh a selezct

few individuals were invited to testify. PCB was 5rought cus
-<: . as an example of 2 material introduced into soclety and thought
- at one time‘td be most valuable, but 1is now COdsidered a serlizus

threat to all of us,

‘The meetings will be resumed in October; I do not know the exact

i e o

date as yet, and Tim - led to Belleve that thTs Would bethe =nrssrmss
oppor;unify for industry to speak up in its behalf, I am assuming
that since PCB's were brought up as an example of the type

of substance this blll 1s supposed to prevent that Mcnszanto as

sole producer in this country will be elther invited or we mzy

choose to ask to be invited (we don't know a%t this point ‘us:t

"

what 1s the préper approach here) to speak on the merits o

Cleymn wpeol c®aa-s
s al® TS -

retaliniaz PC3's in transfermers, capacltors and.

(‘ ’ heat “ransfepr systems, non-fcod applicatiens.
J
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I mention thils blll because 1t is our opinlon, and we czuls ta
wrong, that rather than act on Congressman Ryan's blll, whizh
1s specific toward PCE's, we suspect that the Toxic Substzanczes

Act will have in it provisions which willl refer to such materials

as PCB's.

We feel we have good technical data to Justify our Staying in
the business for iimited applications. But we cannot overlcok
the emotions that have set in. Ancd belleve me there are many
and they are deep. Iﬁ is difficult to combat emotions, as ycu
know, and the referenéés in the popular press to hqéardous
poisons and birth defects, which have not been subé}antiated,
are most diffizult to overcome. Although wé talk ébo:t'per-
glcstant versions of fCB and degradatle versions of PCB I sus-
pect, and thils 1s a personal opinion, that there would be many

who Just dilscount this kind of information. This is a very

real problem; in my opinion it is a difficult problem.

As a iittle more background let me describde what I unders+tood
frem a méeting we, held last week with representatives of the

Food and Drug Administration. It is my personal opinion that
the Food and Drug people are as ccnsclentlicus as can be in tryincg .
“to cope with the PCB problem. They are odJective people trylng

to work with a minimum of data. I suspect they are as frustrated
as any group of peoplebcan be as to what 1s the r
There are tremendous pressures on the Food and Drug pesol2a t2dzy

as well as the Department of /3risulture btroucnt ozout Tty critlsos,

111
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These agencles are trying to objectively cope with the prodXlen
and at the same time trylng to somehow live with these pressures

that are belng applied.

The FDA people really don't at this point in time have much infor-
mation that will lead them to a regulation as to how much;PCB
should be tolerated-in food. They have established some gulide-
lines based on what little informatlon they have from thelr

own laboratories and the information that Monsanto has sharel

with .them., The FDA w;;l perﬁit :ish at 5 ppm on thg markst-
blécey milk at .2 ppm or less; eggs ) ppm;-pountrg_ they have

& double standard) 5 ppm in the fatty tissué and Sfppm in the

muscle tissue,

Another prcoblem that 1s disturbing to the FDA, is the recycle
paper problem. The cereal boxeé, the cracker boxes, all &f
these?boxes that are made from what 1s knewn as c¢hiptoars,
are mgde.from recycle paper. Falirly high levels of PC2's zare

being. found in this recycle becard. It probably comes Ircm about

three or four different sources. It may come from some ink

3
(2]

abplication in the pas%t, some adheslve appllication, some ccatt
application, as well as the carbonless reproduction paper apoli-
cation. There have been some pllot studies made bty tne American
Paper Instltute to 1éolate the carbonless reprocducticn paper’ .7
from the recycle tatech. They still found PC3's in that baten,
They are probatly looxing at mayte the seco:d ¢r third cenerz-
tion of recycle, And with the empnasis on recycle, I cannce

see any way out of this dilema except that there will te mzore

and more PC3's 1n these cartons,
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~In terms of wnich isomers are most degradatle and with wha
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A thousht we must all ksep in mind, too, 1s that we've gct to

o g

live with the PC3's we introduced intc the environment for the
past L0 years. They have not dlsappeared overnight; they will
not diéappear overnight: We do not have any tests that tell

us how long it will take. We can only made an educated guess
and we might say they will be out there for énother?genera:ion,
25 to 30 years yet:A‘Hopefully, it will be a decreasing amount

as time goes on.

Monsanto has conducted bilodegradation tests on its prcducts.
We have three programs that are now active.- One program we are

concducting in our laboratories in Ruabon, Wales {n which we

are making what I would refer to as sclentifically basic studies

type of microbe. This 1s a 1little bilt on the impractical side

at this polnt in time. We have as a consultant, Prcfesscr Chzrles

Evazns of Banger University in South Wales, who 1s a noted zutherisy

worldwide in thils kind of activity. He has isolated 2t lezs:

three-microbes thét seem to thrive on polychlorinated biphenyls.
These microbes he developed from solil fhat he obtained frecm his
garden, What thils tells us i1s that there are microbtes out thére

=]
E=
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in the environment that will eventually destroy these mater

In the St. Louls area, we have two types of tests going. Cne
1s the use of river water with its normal blota in ¢ ~lzm
we introduced these polychlerinsted biphenyls and lcocck fo- the

disappearancze rate, It Is a very gulck and rather uns:

type of study. The other type of test Ls the one that sizilzt2:z

SN - -
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those conditions which are apt to be found in 2 ncrmzl munictipal
sewage treatment plant. It's an aerobic test using an aztivatesd
sludge from a St. Louls waste treatment plant. As a standard,

we use a soft detergent because it 1s well kncwn to other latorasant:

[$9

wWhat we are doling, really is using our expertize that we establishe
back 1n the days when the hard versus soft detergent controversy
was quite common. -;ﬁd we are using these soft detergents tha

do degrade as our controls and comparing the PC3's to thess con-
trols. The studles so far show that there are isomers within
each oflthese mixtures -that do degracde. The lower the chlorine
levelf the faster they disappear, the highef the cdﬁorine level

the mﬁre resistant they are. Which only cozflirms what many Of
us had suspected. We were not too surprised by'this data.
I will attémpt to summarize ... I think we can cconolude thz
PCB's:are in the environment. There 1s no guestiosn abcus 1%,

Many of these PCB's are manmade and were introduced to the environ-
ment because of our lack of understanding of wha*t these materials
can dé to the environment. In this cocuntry Monsanto, as scle
producer, has attempted to improve the situaticn by limiting

the applications to which these materials are used. Studlies

today would indicate that these PC3's are not and cannct te

classified as highly toxic. There is still a lct

1

that 1s needed to help us determine the long te
belngs. We feel that the properties of these materlil: max2 n2n,
at least as of today, the most sultarle materlal [¢
fcrmers, capacltors and heat transfer sys:éms. nE 122 Tellave

4 - . - 3 * e - fad -
that under prorer conditions we can conirsl tne 2mgunt of Tn2¢2
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that co enter the environment to the point where the advers:
elfects are not great and that the beneflits we derive far cui-
welign the minor adverse effects that we might notlice, Now there
are many of us in the transformer.and capacitor applicaiicn

that have made tremendous strides in controling these materials.
I suspect our objective 1s to further improve our ability to.
control this material. In my personal opinion the émction

that is now prevalling regafding PCB's is something that we

must contend with. wpether we belleve in 1t or nct, there

are many people that ﬁincerely believe PCB's should.be totally

-

bannead,. A -



