( ' MCNSA.‘JTO'S BCB PRCSRAM
. B, PAPACECR

Presented at ANSI Cozzittee C-107
Meeting - Septexzber 14, 1571

I apprecziate the opportunity to share Monsanto's PC3 experienze
with you and I hope the information I have can help this somzittee

plan and achieve its objectives.

We at Konsanto flirst héard of PC3's as potential environmentzl
contaminants in early;1957 when we received copies of a talk
given "in 3weden by Professors Widmark and Jensen oé the University
of S°6Ekrclm. In their paper they described how tHEy were able
" to ideﬁti'y a material which had bdeen interfering with pesticide
(: ' znalyses as being polychlorinated biphenyls.

Our laborateries began work on the developrent ol analyticeal
methodolegy to conrifm that PCR's indeed were being found in
the enviroazment. During 1968 and 1959 as methodology improved
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the evidence continued to 1nd1cate that the hisher eRIeFINEYE
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biphenyls were being identified in the tissues of fish and birds. -

During this period Monsanto mounted an extensive progran almed .
at acquiring more knowledge sbout PCB'a gnd thelir effezt on the
environment. We perfected our analytical methods, we started .7

- animal toxicity studies, began biodegradation work and evaluaied
alternative materials for those applications we felt were ccn-

’(_' tributing substantially to contamination.
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Our animal toxicity work was similar to the type we wculd Rzvus
undertaken i1f we had wished to have FDA approval for food use,
Chronic toxicity and reproduction studles were mzde on leghson
chickens. Two Yyear chpronle :eedins studies were started on
rats and dogs. Three generation reproduction studies were =ade
on rats. ' :

The PCB's used in the tests were Monsanto's Arocleor 1242, Arsclor
1254 and Aroclor 1250. These were selected since they represented
the more commonly’useé.rcé mixtures. The animzls were 'ed con-
centrations of 1 ppm,.lo ppm and 100 ppa in. their‘no:ﬁal diets,
The results to date indicate that at the leveln used the rats

and dcbs showed no effects with Aroclon 12&2 At 100 Ppm both

-

wébw -

tho rats 2nd dogs exhidited decreased weight gains and enlarged
livers. The chickens were affected by Aroclor 1242 at the _
10 ppm level. The hatchability of the ezggs was significantly

reduced,

.....

toxicity work the.highly chlorinated polychlorinated biphenyls .-

‘it 100 ppm in the animal diet doegs have some effect on mammels.

The lower chlorinated polychlorinated bipheayls at 10 ppm in the <

diet hagFaome effect on leghor chickens, and I say speclr'?a’li

leghorn chickens because there 13 mounting evidence that the-e e
are derinite spccies variations as determined dy the ?au-uxet

- Laboratories here 40 Maryland with four types of wild birds.
There is 2 specles'variation noted which frustrates =any si:ettisfs

. -
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I was asked what we know about the effect on marine life., Nomez--o
did sponsor static fish toxlieity work.and we were co=mpletely
frustrated because these PCB's have the tendency to plate out

on surfaces. Qur inror?ation was garbled because in éhe statis
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 meaningless, In the meantime, we rouﬁd,that.there a}e

mény competent laboratories looking at fish and the effects on

fish that we decided that maybe this 1s an area that is dest

left to the experts. . -

we have been in touch with laboratories such as th_ei wWater Quality
Laboratory of Duluth, Minnesota. They have.conducéed stulles
which Indicate there ir nome effect on some species. There has
been some work done in the Columbiz, Missourl Bureau of Interior
P§§§3?e=ticide La?oratory which 1nd1catés, for example, magniri-
cation about 50,000 times. By that I mean that the amsunt of

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

There have been reports of fish kills and soxme very draatid
effects attributed to PCB's. I've tried to get evidence that ;
‘these things have occurred, I have not been able to coafirm

any reported incident.

We have talked with scientists at the Gulf-Breeze, Florica

Commercial Fisheries Laboratory. They have conducted stiiies
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with erzb and shrimp. This 1s the ladoratory that 413 decsest
2 build-up in cradb and also the lethal effect on Juvenile shri=s,
Very, very low concentrations - 5 ppb in the water - do destroy

Juvenile shriap. -

There is a growing thought among many of the responsible scientiss
that this environmental problem is most complex andjit is no:
reall& any one insult that is the demise of any particular species,
but it could be the cumulative effect of all insults a creature

is exposed to and usui{ly the last insult is the one that gets
blamed. Dr. Tom Duke.or Gulf-Breeze 13 & proponént of this

theory and he is conducting studles to subs%antiatﬁ?tbis. It

could be the lack or presence of oxygen, th; lack ér presence

. of proper nutriente in the envirnnment, the lack or presesnse

"of the proper temperature condi?ions, the exposure to a DIT

or a cadalum or & mercury or an arsenic, and along comes a PC3

and the fish dies. PC3 might get blamed. This is the kind of

thing-that does happen in the environment.

There 48 a growing concern'that we should be considering to A .
greater degree.chronic effects of 211 these materials rather than
relylng on the old acute studies that used to serve as a sereening
for many, many cﬁemicais. I have sketchy data on #arine 1ife,

We know that it does dulld up in the marine environment and °~ .7
there is, of course, the publighed evidence that it does 2ffez:

the fish eating dirds.
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There is some indication in the Duluth studies that repro2ustion
and survival of the frye is affected. There seeas to de mini=2)

affect on adult fish.

It was suzggested earlier that I might want to review the manufas-
ture of PC3's, the many applications &in which it was used znd

what our present program is. To the best of my 1nr$rmation, it
was 1529 that these materials were introduced as very attractive
fluids for use in transformers, and there are many in this audisnce
that =re more ramilia;-with this development that I am. PC3's

were ysed in transfbr%ers A8 an insulating cooling_}luid because

they are more resistant to breakdown, less ;pt to.éxplcde and

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

_Through the years, additional uses were found for these matenials .
because of these properties that I mentioned earlier. They
grndu&liy at first, And of course with 1ncre}31ns azodunts,

ended up in applications that Monsanto through 1ts in-house usasze
rerer;ed to as plasticizer usages, That 1s not a very good
deseription, but 4t fit our needs for many years, and you'll fingd
us using that expréssion. These are uses iuch &s in paint forzu-
lations, the specialty ink uses, the plaiticizer in :ealahts, .

adhesives, and paper coatings of 2ll sorts.
s 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 PCB's referring to

pesticile use, There were some studies conducted by the Depar

- of Agritulture in which PC3's were used to extend the eflect cl
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1ife of pesticides such as lindane, It was never intendsd fc-
broadcasting as we visualize DDT was én focd crops, cotton cr:;s;
er orchards. The only widespread use that I could find was 2
limited trial to help prevent or curtail the dutch elm disease,
and that proved to be a failure. The other uses were extremely
small in private formulaticns that were usea;to sprﬁy or coat
hard surfaces - shelving, corners of floors and all for the
typical crawling type insects such 2s the roach and silverlish.
In fact 1t was so small that _Monsanto did noi market directly

to pesticide rormulatsra; we gave this business to our distri-
butorg. On the other hand, this use did ca&se coniﬁderable
embtién and was used by some to explain the-presenﬁé of PC2's

in regote areas, We wrote to the Department of kgriculture
Suggeﬁting that during 1570 yhen pesticicdes were being re-
registered that PCB'S not be approved. Finally in Octoder they

d1d pat out a notice to that effect.

We have had questions raised, "Is it in oy shoﬁgr cuftains at
home? " Is 4t 4n the draperies? In the Carpeting?” The answers
to those is "not ;ery likely". And I use those words because
we really don't know. If it was put into these applications,
1t was 30 small we, Monsanto, were not aware of 1t, "It was not

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

Other major uses include the use in hydrauvlic fluids whizh
are fire resistant., Monsanto marketed these fluids under 1:s

trademark Pydraul. I am sure some of yoﬁ rezexber the Livonlz,
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Michigan fire? This was a disastrous fire in teras of proparty
damage and was really a high mark in terams of convinelng indusiry
that there was a need for fire resistant hydrauliq flutds. But
the applicatien is not Ehe.type that is mzintalined <o 2 degree
where everything is leakproof. Many of these connections lesk,
hoses burst, and the tendency is to keep pro&ucing ﬁy addling

more fluid. So it is concelvable that many of these hydraulic
fluids ended up in the sewer, I do not intend to eriticize

the customers of our product;. From the knowledge that we had

at that time of the miterial the practice was considered accep:ébia

IS - -
v

'Ano:hgf fairly widespread apblication or'Pcé's is ﬁhe use of

these flulds as a heat tfansrér media to acéieve niéh temperatures,
have a firc recistant transfer fluld, and avold the installaticn
of high pressure equipment. Thgse‘materials were ideally suited
for this application. We thought at cne tize that these were
adaptable to‘close control and proper maintenance where we could
logically c2ll them closed systems. Soﬁe recent evidence indi-

cated"that we were wrong 2nd I'll get into that when I discuss

_ our present applications.

Cne application that was 2 fairly significant one and one tSa: -
1p our thinking is associated with coatings {s the uie in car- _
bonless reproduction paper.'with the emphasis on recycling paper.”
wastes and with the persistance of PCB's there is a problem
developing in that PCB's are beling found in many paper products

and many of these pzper procucts end up in food packaging.,

ADx 007633
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Initially the evidence we were getting seexed to point to the
higher chlorinated materials as environmental pollutants, As
sSoon 8S we were aware of this, we sent a letter to all of our
customers telling them that what 1ittle we knew inZicated that
these materials could be an environmental problem, 2nd cars
should be exercised in handling. ¥hen the r?sults éame in on’
our chicken toxicity studies they indicated thzt the lover

" ehlorinated materials might be a problem regarding birds. Ve
decided, as 2 company, that we better place some restrictions
on these materials beéause there were to us some uses that

deserﬁid to be kept in spite of the problemé that QE saw facing

us.

1] .

( - we daciced that we've got to get out of those applizations wherse
ve felt there Qas no ea:thly cﬁance or it was beyond our abilisy
to coatrol tﬁe introduction into the environment, so we zot

out of 2ll the so-c2lled plasticizer applications. August 30,
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We then weat into.a very active program of reformulating the
hydraulic fluids, There'igain,.it required a lot of testing.
wé had to run these new materials through the Underwriters

Laboratories for approval on fire resistance. They had to be

compatidble with the machinery then in use. This is not easily

done, but it was done.

(~: We declded that we could and must centinue to supply the trzns-

. for=er m2nufacturer, the capacitor manufacturer, and at thas

ADY 07722
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tine dlosed hezt transfer gystems based primarlly on our ceoncent

that fire resistance was important in heat transfer.

To pitk up the point that was ralised egrlier about foreizn ime
ﬁcrts, we are to the best of our agilitﬁ trying to monitor fzpor:s.
To this cday, we have‘no information that any have arrived in

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

that some of our former customers have made ingquirles of the
foreign producers. I am also told by some Canadlan provinclal
agency people that thég had heard and were going to'rufther
investigate that PCB'; were entering Canada.and fram there

moved .into the United States. I have talkea to rqé;esentatives

of the Japanese procucer, the Kanegarﬁcni COQpany, £nd I axn led

to telicva that they are most réluctant to enter this business,.
On the other hand, the Japanese producerg are the producers
that zre being actused of entering the U.S. market. I have

talked to representatives of the Freach companies, They assure

TATITE A :ﬂ‘ié * th“a.rltﬁ-é & ‘U‘Bﬁ‘"f’f'tﬁt"ﬂ?f?‘:ﬁk’!'t‘ ”.'mimsmﬂ:‘"‘; SR PRV E TR na -rru\-g-q..; .

In May, 1970 Congressman Willlam Fitz Ryan introduced a proposed
bill which would in essence place into law the very things that
Monsanto had proposed doing on 2 voluntary basis. The bill‘ .

provided that PCB's bDe banned except for those situgtions where

“the Secretary of HEW would give special peralssion or license. ~

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

year feeling, however, that we were still walking on thin lce,
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But we thought that we had made some tremencous strides in ihe
right direzticn to preserve those uses which we thought were
essential while eliminating those uses which were grossly con-
taminating the environment. Thié sunner our hopes or.con:rol
in the heat transfer business vanished when we found that a
user of PCB di1d not appreciate the problem, éid not?maintain

his equipment and created the recent chicken, egg, fishmeal

problem.

Beca - se ér this'incidéqt, COﬁgressman Ryan withdrew the first
t111 that was submitted and has how placed before the same com-
) ) mittee £ blll which totally bans PCB and do%s not é}ovidg for
any use whatever, And there are, of course, penalties for the
( marketing, manufacture, o> uvee of PCB in thls country. A very
drastic measure which does cause or can cause a lot of concern
2mong those of us who feel that PCB hes a place in our soclety
under proper conditions.

x
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position. Wwe décided that, although heat transfer systees could -
be closed units, we are s5till at the mercy of the attitude of
the operator of the gQuipmznt and we continuously faced the.

situation where even a pinhole leak can create trezendous pro-

. blems before it can be discovered. SO we have taken, again, N
‘ an arbitrary position and informed all of our customers in the
food (whether it's animal or human roodz,packaging business,
(~} ~and the pharmaceutical bbsine;s, that we will no lonzer supnly
them heat transfer flulds which contain PC3's.
ADH JYTTIS
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In addition, we will no longer market to any new heat tranzler
applications. Our efforts will be concentrated on reducing
those that we market today. This dusiness ahould decreass

as time goes on. .

To get back to legislation ... ;s many of you prodadly know,
there is before Senator Phillip Hart's committee a b111 relerrsd
to as the Toxic Substances Act of 1971. The purpose of this
- bill is to prevent the introduction into our‘:aciety of hz2zarizus
materials. It also p}ovides’ror the review of materizls now in
our society and the ch;tailéent of the use of the @;re hazardous
ones.. Inittal hearings were held in August, to wyiéh a selezt
. few individuals were invited to testify. PCE was $roushi'ou:
( as an example of a material 1ntroﬁuced into soclety and thousht

2t one time to be most valuable, but is now considered 2 serizus

threa@~to all of us. .-

Thé meetings will be resumed 1in October; I do not know the exact

TTEITEm TS t?’a";‘:}e’ t,End L Ted to Tel DeVe tRET IHNTE WOUTY Ta e cocrasrnsm
opportunity for industry to speak up iq its behalr. I am assumi:; )
that since PCB's were brought up as an exazmple of the type -
of substaﬁce this bill is supposed to prevent that Moasanto as .
sole producer Iin this country will be either invited or we may
choose to ask to be invited (we don't kﬁow at this point Jus:
what i3 the proper approach here) to spezk on the merits of
retaininz PCB's in transformers, cipacitors and fire resistznt

(‘- heat ¢ransfes systems, non-food applications,
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I mention this bill decause it is our opinion, 2and we c2ulld =a
wrong, that rather than act on Congressman Ryan's bill, whian
is spesific toward PCB's, we suspect éha: the Toxic Substanzes
Act will have in 1t provisions which will refer to such matesials

as PCB's

We feel we have good technical data to Justirﬁ our éfaying in
the business for limited applicationé. But we cannot ovérlcok
the emotions that have set in. And belleve me there are many
and they are deep. It is difficult to combat emotions, as ycu
knovw, &nd the re!erenégg in the popular press to hg;ardous
polisons and birfh defects, which have not been supé}antiated,
are most diffizult to overcoﬁe. Although we talk sbout ﬁer-
sistant versions of PCB and degradatle versions of PCB I sus-
pect, and this 1is a'personal opinion, that thére would be many

who Just discount’ this kind of inforzation. This is a very

rez2)l problem; in my opinion it is a difficult prodblen.

As a %1tt1e ﬁore background let me descride what I understood

frem a meeting 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 conscientious as can be in tryins .
to cope with the PCE probdlem. They are odJective people trying

to work with a minimum of dafa. I suspect they are as frustrated
as any group of people can be as to what 1g the right way to ga.
There are tremendous pressures on the Food and_Drug pesple teldzy

as well as the Department of Asriculture brought about by critlics.

Ao .
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These azesncies are trying to objectively cope with the prodlen
and at the same time trying to somehow live with these pressuyres

that are bdeing appligd.

The FDA people really don't at this point in time have much infor-
mation that will lead them to 2 rtguiltion as to hoK much PC3
should be tolerated in food. They have established soze su:d§~
lines based on what little {aformation they have from thelir

own laboratories and the information thzt Monsanto hes shared

with them. The FDA wi;l peréit fish at 5 ppm on the market-
plﬁcer milk at .2 ppm or less; egzs .5 ppm;-pountr%_(they have

a8 double standard) 5 ppm in the fatty tissu% and 5 ppm in the

muscle tissue,

Another problem that is disturbing to the FDA, is ihe recyczle
paper problem. The cereal boxei. the cracker boxes, all of .
these’boxes that are made from what is known a2s chipboard,

are mgde.rrom recycle paper. Fairly high levels of PCB's are
being.found in this recycle board. It prodbably comes frem about
three or four different sources. It may come from some ink
application in the past, some adhesive application, some ccating
application, as well as the carbonless reproduction papef appli-
catlion. There have been some pllot studies made by‘the American
Paper Institute to 1§olate the zarbonless reproduction paper” .7
from the recycle batch., They st1l1) found PC3's &in that basch.
They are probably looking at maybe the second or third genera-
tion of recyéle. And with the exmphasis on recycle, I cannst

see 20y way out of this dilema except that there will te more

2nd more PC3's in these cartons.

A 03730z 112
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In the St. Louls area, we have two types of tests going. Cne

- 14 -

A thousht we must all keep in mind, too, is that we've got to
live with the PC3's we introduced into the environment for the
past 40 years, They have not diszppeared overnight; they wil:
not disappear-overnight: We do not have any tests that tel)
us how long i1t will take, We can only made an educzted guess

and we might say they will be out there for another generation,

25 to 30 years yet. Hopefully, 1t will be a decreasing amount

as time goes on.

t -

Monsanto has conducteglbiodegradation iests on its products,

We have three programs that are now active.: One program we are
conduzting in our laboratories in Ruabon, ylles 1i-wh1ch we

are raking what I would refer to as sclentifically basic studies
in teras of wqich isomers are most degralatle and with whet

type of microbe. This is 2 little bit oﬁ the impractical sidle

at this point in time. We have as a consultant, Professor Chzries
Evans of Bangor University in South Wales, who 13 2 notez 2uthcrisy
worldwide in this kind of sctivity. He has 1soclated 2t lezs:
three.microbes th}t seem to thrive on polychlorinateq biphenyls.
These microdbes he developed from soil éﬁat he obtained from his
garden. What this tells us i1s that there are microbes out there

in the environment that will eventually'destroy-these masterials.

{3 the use of river water with its normal biota in it, in wnlch
we introdused these polychlorinated biphenyls and 1box Lo 2}
disappearanse rate, It is a very quick and rather uynecahlstice2s

type of study. The other type of test is the one th2t sinulztes
11:Z
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those conditions which are apt to be found in 2 normal munisipal
sewvzge treatment plant. It’s an aerobic test using an activated
sludge from a St. Louls waste treatzent plant. As 2 standard,

we use a soft deteraent’becausé it 13 well Jnown to other latoraca=te
What we are doing, really is using our expertize that we establishesd
dack in the days when the hard versus soft deterzent controversy

was quite common. And we are using these soft deter;ents that
do'degrade as our controls and comparing the PCR's to these con-
trols. The studies so far show that there are isomers witnin

each of these mixturt;-that do degrade, The lower the chlorine
level, the faster they disappear, the higher the chlorine level

the mére resistant they are, Which only confirms khat'méﬁy of

us had suspected. We were not too surprised by'this data.

I will attémpt to summarize ... I think we can conclude that

PC3's are in the environment. There 1s'n$ guestion about 1t.

Many of these PCB's are manmade and were introduced fo the eaviron-
ment because of our lack of understanding of what these ﬁaterials
can d& to the environment. In this couatry Mog;anto, as sole
producer, has att;mpted to improve the situation by limiting

the applications to which these materials are used. Studies
today would 1ndicnte that'these PCB's aré not and cannot be
classified as highly toxic.‘ There 1s still a lot of information
that is needed to help us determine the long tera effect on Qunag
beings. We feel that the properties of these materials make :hemy
at least as of today, the most suitable material for use in :rane-
rormérs, capacitors and heat transfer systems. We also believi

that under proper conditions we can control the amount of thsee

-~?
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<T that do enter the eavironment to the point where the adverse
elflects are not great and that the beneflits we derive far cu:-
welza the minor adverse effects that we might notice. Now thers
are many of us in the transformer and capacitor applicaticn
that have made trenéndops strides in cohtrolinz these'nnterials.
I suspect our objective is to further improve our abilify to
control this mnter%al. In my personal opinibn the ;motion
that is now prevailing regarding PCB's ;l something that we
must contend witﬁ. wpether fe believe in 1t or not, there

are many people that §1ncere1y believe PCB's should.be totally

banned.
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