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I appreciate the opportunity to share Monsanto's PC3 expeé;ence

e gy,
-

with you and I hope the 1nformation I have can help’this committee

l . . Plan and achieve 1ts odjectives,

We at Monsante first heard of PCEB's as potential environmental
' 3 ' contaminants in ear135}967 when we received coples of a2 talk
i 2 . given 'in 3weden by'Peréssors Widmark and Jensen off the Universi&y
’ . of Stockhelm. In thelr paper they described h&@ they were able
Ir to identify a material which had been intarfering with pesticide
analysqa as being polychlorinatad biphenyls.

Our laboratories began work on the development of analytical

—
(14

methodology to conflrm that PC3's lndeed were being found in

the eavironment. During 1968'an§ 1569 as methodology improved
the evyidence qcntinued to indicate that the higher chlorinatad
biphenyls ware being identified in the tissues of fish and bizds,

During this period Monsanto mountsd an extensive program aimed
at acquiring more knowledge about PCB's and thelr effect.cn the

envirocnment. We perfected our analytical methods, we started .7

animal toxicity studles, began biodegradation work and evaluated
alternative matarials for those applications we felt were con-

tributing substantlally to contaminaticn.
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j %Lﬁntf b N ; Our animal toxicity work was similar to the type we would have
REEN v ‘
.} —_— undertaken if we had wished to_have FDA approval for food use.

Chrenic toxicity and reproduction stuﬁies Qere made on leghorn
chickens. Two yesr chronic feeding studies were started on

rats and degs. Three generation reproduction studies were made

et e s e,

cn rats. -

The PCS's used in the tests were Monsanto's Arcelor 1282, Aroclor

. gy o

1254 and Aroclor 1250, These were selected since they represented

the more commonly used PCS mixtures. The animals were fed con-

centrations of 1 ppm, 10 ppm and 1CO ppm in.their normal diets, -

e s,

‘ L The results to date indicate that at the levels used the rats

and dogs showed nc effects with Arcclor 1242, At 100 ppm'botn 2_

o snetan s

|r
-the T2%s and degs exhibited decreased weight gains and enlarged *

{ : livers. The chickens werse arrécted by Arcelor 1242 at the
H 10 ppm level. The hatchadbility of the eggs was signiflicantly

s . Teduced..

To summarize what I've said about Monsanto's sponsored animal

toxicity work the. highly chlorinated polychlorinatad-biphenyls

at 100 ppm in the animal diet dcex have some effect on mammals.

The lower chlorinatad polychlorinated biphenyls at 10 ppm in the
« diet ha;?aomn affect on leghorn chickens, and I say specificall}

leghorn chickens because there ils mounting evidence that there .~

are deflinite aﬁcciea variatioqa as determined by the Pautuxet

Laboratories here in Maryland with four types of wild birds,

There 13 a speclies variation notad which frustrates many scientist:
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" any reportad incident. -/
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‘T was asked what we imow about the effect on marine life. Monsantc
ata sponsor static fish toxicity worik and we were completely

. rrus;;;teéuﬁgéause these PcﬁTh have the tendency ta plate out

ont surfaces. Our inror?ation was garbled becsuse in the statie
tasting we were reslly exposing the fish to PCS environments a
lot less than we thought we were. The data was so dlstorted
it was meaningless. In the meantime, we rou;d tha: there are
many competent ladboratories looking at fish and éne effgcts on
fish that we decided that maybe thls 1s an area that 1s best

left to the axperts. - -

We have been in touch with laboratories such as tne Water Quality
Laboratory of Duluth, Minnesota. They have conducted studies

_ which indicate thers 13 soms effect on some species. There has

been some work done in the Columbia, Hizsour‘ Bureauy of Interior
Fish-?estic*de Laboratory which indicates, for example, magnifl
cation about 50,000 times, By that I mean that the amcunt of
PCS detected in the fish tissues was 50,000 %times that present
in the watar environment in which this fish wa; expased,

There have been reports of fish kills and scme very drastic
effects attriduted to PCB's. I've triad to g=t evidance that

these things have occurred. I have not been able to confirm

We have talked with sclentists at the Gull-Breaze, Florida
Commerelal Fisheries Laboratory. They have conductad studies
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with cr2b and shrimp. This is the laboratory that did detect

————
¥ | et
e e
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a bulild-up in erab and also the lethal errect on Juvenlle :hrimp. .

f Tttt Very, very low concentratlons - 5 ppb in the water - do destroy
Juvenlle shrinmp, -

T TRy Py

: There 1s 2 growing thought among many of the . responsible sqientist:
| . that this environmentzal problem is most complex and it 13 not

: Teally any one insult that 1s the demise of any particular specles,

i . | but 1t could be the cumulative effect of all insulta a creature
: 1 exposed to and usu;.lly thé last insult is the cne that gets

l H blamed. Dr. Tom Duka of Gulf-Breeze 1s a proponent. of this

{' E ) tﬁeory and he 1s condueting studies to subatantiate this., It

couldsbe the lack or.presence of oxygen, the lack cr presence

A pee

lr - of proper autrients in the environment, the lack or presence

. . of the proper temperature éondi?ions, the exposure % 2 DDT

{ 3 or & ¢admium or a mercury or an arsenlc, and along comes 2 PC3
and the fish dles. PCS might get blamad. This is the kind of
] . thing-that does happen in the environment.

I Tod There 1s a growing concern that we should be considering.to a

LS L]

greatar degree chronic effects of all these materizls rather than
[ i relying on the old acuta studles that uﬁed t0 serve as a screening:
{' { for many, many chemicals. I have skztchy data on marine life.
. We xnow that 1t does bulld up in the marine envircnment and ° ./
: | there is, of course, the published evidencs that it does affect
the fish eating birds.
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'I'hera‘ is some indication in the Duluth atudlies that reproduction
and aurv;‘.val or the rrye 13 affected. There seems to be minimal

——— e,

T T agfect on adult fish.

It was suggestad earlier that I might want to review the manufac-
ture of PC3's, the many applications in which it was used and

what our present program is3. Tao the dest of oy in:c.mt:.on. it

was 1929 that these materials were Introducad as very atiractive
fluida for use in transformers, and there are many in this audienca
that are more ramilia'gr with this development that Iaz. PCB's
were used 1in t*ansromrs a2s an insulating cgooling ,rluid because
they a.rs more resista.nt to breakdown, less a.pt %o explcde and

burst:intc flames and czause prope::ty d&mgo and -hunn injury.

Through the years, additicnal uses were found for these materials
because of thess properties that I mentioned earller, They

g-adually at first, and of course with inc-easing amounts,

ended up An applications that Monsanto through 1ts in-house usage

rererged to &3 plasticizer usages, That 1s not a very goed
description, but 1t £1t our needs £or many years, and you'll find
us using that expresssicn, These are usag such as . in paint formu-
latioi-m, the speclalty ink uses, the plasticizer in sealants,
acdhasives, and paper cocatings of all sorts,

- rd
There was a usae that was & real thorm in our side and you'll ses

at leant some of the earlier articles on PC3!s referring to

pesticlide use. There were scme studies conducted by the Departme
ef Agriculture in which PC3's were uszed to ‘extend the effect of

e,
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. 11fa of pesticides such as lindane., It wxs never intended for

'{:_;_t::::::::::ibrééaaiﬁtiﬁg_&é”ke,visualize DDT-was-on food crops, cotton crops,
'or orchafds. The only widespread use that I could find was a

J . - limited trial to help p}event or curtall the dutch elm disease,

N ~i and that proved to be 2 fallure. The other uses were extremely

1 ; amall in private formulationa that wers used:to spr%y or coat
hard surfaces - szhelving, corners of flcors and all for the
typical crawling type 1nsec£s such as the roach and silverfish.
i : In fact 1t was sc small that _Monsanto did not market direztly

to pesticide formulators; we gave this business to our distri-

[¥ LTI

r o butoré; On the other hand, this uze did caﬁso conéﬁderable

emotion and was used by some to explain the-presence of PCS's

in remots areas. We wrots to the Departxzent of hg:iculturs

b
~i'se pu

- ) suggeéting that during 1570 when pesticlides were being re-
. registered that PCE's not be approved. .Finally in Octoder they
did put out a notice to.that effect.

N Ee gy yes

We have had questiocns raised, "Is it in my uhcgfr curtains a%
Rome? " Is 1t in tha draperies? 'In the Carpeting?” The answers
to those 1s ™ot ;ary 1ixely". And I use those words because
we really don't know., If Lt was put into these applications,

it was so small wae, Mcnsanto, were not awares of 1{t. It was not

L Tpenegie puenet § teg g wheVS,

. usad in automobilg tires; it was not used in brake linings.
. h re

Other major uses include the use in hydraulic fluids which

wE Sfump bar*

are firs resistant. Monsantoc marketad these fluids under its

N trademark Pydraul, I am sure some of you remember the Livoniz, .
ChieH g "-;i-'-'-:-'.:-— i . .

-~
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T nichigan fire? This was a disastrous fire in tarma of property -
qgmage and was reglly a high mark-in- terms-of convinecing industry

*o
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énat there was a need for firs resistant hydrzulic fluids. But
the application is not the type that is maintained to 2 degree
where everything 1s'leakproof. Many of these ccnnectiona leak,
hoses burst, and the tendency is to keep proéucing §§ adding
more {luld, So it 1s concelivable that many of these hydrzullc
fluids ended up 1& the sewer, - I do not intend to criticize

the customers of cur ?roduct;. From the knowledge that we had

at that time of ‘the material the practlce was considered acceptib;e

T

Anotnq} fairly widespread application of PC3's 1is ﬁﬁe use of
these fluids as a2 heat transfer nedia to achleve high temperatures,

ﬁave a fire presistant transfer fluld, and aveold the inatallation

. of high pressure equipment, These materials were ideally suited

for this applicaticn. He thought at one time that these war=
adaptable to close control and proper maintanance where we could
logically call them closed systems, Some recent evidence indi-
cated that we were wrong and I'l]l get into that when I discuss

cur pressnt applications,

One zpplication that was a fairly significant one and ane that 3
in ocur thinking 13 associated with coatings 1s the use in car-
bonlesa reproduction paper.With the emphasis on recyeling pager.”
wastas and with the persistance of PCR's there is a problem
developing in that PC3S's ars being found in many paper products
and many of tnegp paper productalend up in foed packeging.

. -
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l :?”‘;iﬁinitially'thn a;idence ¥e were getting seemed to point to the

(..”_“.n;__:;____hisher chlorinat;& materials dis environmental pollutants. As
scon as we were awars of this, we sent a letter to all of our
customers telling thea that what 1ittle we knew indicated that

thess materials codld be an envircnrental problem, and cape

St CERYY e b

should he exercised in handling. VWhen the résults éama in on

oo chlorinated materials might be a problesm regarding birds. We
deci&ed, as a company, that we dettar place some restrictions

cn these matarials beciuse thers were to us some uses that

LI Y KT LN T Y

1 éw our chicken toxicity studies they indicated that the lower

deserééd to do kept in spite of the prcblem; that ii saw facing
us. - . .:‘

.- ‘. [ ] - » ® e

{
. 'Wa decided that we've got *o gst ocut of those applications whers

we felt thare was no eartily cﬁance or 1% was beyond our abllie

bl LM L ZRURE D e
.
»
[ ]

to control the introduction into the environment, so we got
‘out of all the sc-called plasticizer applications, August 30,
* 1970 was the targetad effective data.

4 e ¥

We then want into-a very active program of reformulating the -

ITRIRUIEL TRRR LELEL Rl
'H

hydraulis fluids. There_again, 1t required a lot of testing.
We hzd to mm these new materials through the Underwritars

Lahoratories for approkal en fire resistance. They had to be

LR LR P

L— : compatidle with the machinery then in use. This iz not easily .7

: done, but it was done.

l,, 3 Ha decided that we could and must continue ta supply the trans-

'{ N " :u'f gaizer-manuracturar, the capacltor manutacfﬁrer, and at that
! ] ‘ ‘ C 028 STR 022253
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. time élcsad heat transfer systams dased primarily on our concept

fhafﬂfire resistance was important in heat transfer.

To pick up the point that wag ralsed earlier about forelgn im-
ports, we are to the best of ocur aﬁility trying to monltor imports,
To this day, we have.no information that any have arrived in '
this country. Om the other hand, we are gastting soée reports
that some of cur former customsrs have made inquiries-of tae
foreign producers., I am also tocld by some Canadlan provincial
agency people that thég had heard and were going to.rurther

investigats that PCB's were entering Canada.and {ram there

-movedéinto the Unlted States. I have talked to rqﬁresentatives
of the Japanesa producer, the Kanegafuchl Company, and I am led

to delieve thatl they are most reluctant to en;ar-tniﬁ business.
On the other hand, the Japanese prodbceri are the producers

that are being aczused of entering the ﬁ.S. market, I have
talked t3 representatives of the French companies. They assure

me that they don't want any part of this business.

In May, 1970 Congressman Willlam P1tz Ryan introduced a proposed

Bill which would in esaence place Into law the very things thas

Monsants had proposed dolng on a voluntary basis. The bill

provided that PCB's e bdanned except for those aituaticns whepe

" the Secretary of HEW would give special permission or license.

We want through the latter part of '70 and early part of this
Jear feeling, however, that we were still walking on thin ice.

B : , . STR 022254



NS S, ee
»

LR I KIS R YL

But we thought that ve had made some tremendcus strides in the

right direction to. preserve those uses which .we thought were
essential while eliminating those uses which were grossly con-
ﬁaminating the environment. Thié summer our hopes or‘control
in the heat transfer business vanished when we found that a
user of PCE did not appreclate the problem, éid not?maintaln
his equipment and created the recent chicken, egg, fishmeal

problem,

Becauszse ér this 1neid;Qt, Congressman Ryan withdrew the first
bill that was submitted .and has now placed befors t?a 2ame com-
mitteé & bill which tétally bans PCB and do?s not ﬁ;ovide for
any use whataver. And there are, ér course, penalties for the

marketing, manufaciure, cr use of PCE in this country. A very

. drastic measure which does cause or can cause a lot of concern

among thcse of us who feel that PC3 has a place in our soclety

under proper conditlons.

A3 a result of this incident, we wers forced to pe-evaluate our
position. VWe decided that,although heat transfer systeams could
be closed units, we are still at the marcy of the attitu&e of

the cperator of the equlposnt and we con?inuoualy faced the.
situaticn where even a pinhole leak can create tremendcus pro-
blema bafore 1t can be discovered. SO we have taken, again, = .7
an arbitrary positicn and informed all of our customers in the
food (whether 1t's animal or human roodz,packaging bdusiness,

and the pharmacsutical businass, that we will no longer supply
_them heat tranafar flulds which contain PCR's.

. B30 STR 022255
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In addition, we will no longer market to any new heat transfer

__applications. Qur efforts will be concentrated on reducing

those that we market todzy. This business should decreass

as time goes on. .

To get back to leglslation ... 23 many of you probagly know,

thers 13 before Senator Phillip Hart's committee a bill referred
to as the Toxle Sub;tancea Apt orvl971.. The purpose of this
bill is to prevent the introduction into our society of hazardous
matarials. It also provides for the review of materials now in
our sqciaty and tn§~dh;tailﬁant of the use of the @;re hazardous .
ones.; Initial hearings were held in Auéuaf, to wgéﬁh a select
Taw iﬁdividuals were invitad to testify. PCS was brought out

as an example of 2 material intro&nced intc soclety and thought
at one time to be most valuable, but 1s now conéidered a2 serious

tnreap to all of usa.

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

date as yet, and I'm led to balievs that this would be the

opportunity for industry to speak up iq its behalf. I am assuming
that sinece PC3's were brought up as an exampla of the type ‘
of subatance this bill 13 supposed to prevent that Monsanto as
sols producer in thigz-country will be eilther invited or we may
chooze ts ask to be invitad (we don't know at thiz point Jus:
what 13 the prépcr approach hera) to spaak on the marits of
retaining PC3's in trunararmafa, capacitoras and fise resistant

heat transfer systems, non-food applications.

- , STR Q22256
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T manticn this d11l because it is our opinicn, and we could be
wreng, that rather than act on Congressman Ryan's bill, which
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15 specific toward PCR's, we suspect that the Toxic Substances

Act will have {n Lt provisions which will refer to such matarials
as PCB's. .

We fzel we have goed technical data to Justify our s:taying in
the business for limited applicaticns. But we cannot overlook
the emotions that have set in. And believe me there are many
and they are deep. It is difficult to combat emotions, as you
know, and the r-eferen.ca.a in the popular press to ha._.zardous
poiscn_'s and bdirth aerects, which have not been aub‘sftant.*.a.ted,
are most difficult to overcome., Although we talk about pér- !
-sistant versicx::s of' PCB and degracdable versicns of PCB I sus-
pect, and this i3 a perscnal cpinion, that there would be many
who just discount’ this kind of inforzation. This is a very

rezal problem; in my opinion it 13 a 4ifficult problem,

As & ]:.ittle mors background let me deascribe what I understood
from a maeting we, held last week with represantatives of the

Food and Drug Administratlion. It is oy personal cpinicon that
the Food.md Drug people are a3 conscientious as can be in tr-ying
to cope with tha PC3 problem. They are cbjective people trying

© to work with a minimum of data. I suspect they are as frustrated

as any group of pacple can be as to ;nat i1z the right way to go.
Thare are tremendous pressures on the Food and Drug people today

as well as the Departnent of Agrlgultum brought about dy critics

STR 022257
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. and at the same time trying to somshow live with these pressures

that are delng appliad. -

-

The FDA people really don't at thila point in time have much infor-

mtion_that will lead them to a regula.t.ion as to hm{. much PC3
should be toleratad.in food. They have e-st'a.blisned some guide-
lines bdased on what litile information t.'xey_imvc from their |
own laboratories and the 1nror:niation that Monsanto has shared

witn them. The FDA will penE:Lt fish 2t 5 ppm on the.markst-

' place » milk at .2 Ppm or lasa; eggs .5 prm, pcuntry- (they have:

a double standard) 5 ppa in the fatty tiaaue and 5 ppam in the

miscld tiassue.

Another problem that 13 disturbing %o the FDA, i3 the recycle

paper problea. The cer=al bc:'a:"l. the cracker bexes, all of
theaaeboxes that are made frea what i3 known as chlpboard,

are m.gde. from recycls papar. - Fairly high levels of PC3'sa are
being. found in this mcyéz.e board. I: prodably comes from about
three or foux di._t""amt scurces, It may coms f{rom soms ink

i SN )
applicaticu:mtnagaat, soze achesive appllcation, soma ccating

applicatfu.::.asmli a= the carbonless reproduction paper appli-
ca.ticn. ' 'E:.ﬁr& hauc been som? pilot studies made by ths American
Paper Inatitute to Lsolata the carbenlass reprodustion paper’ .7
from the recycle batch. They still found PCS's in that batch.
.They are p;:-abably looking at maybe the second or third genera-
. tion of recycle. And with the exphasis on recycle, I cannot
see any way out of this dilema except that there willl be more

and more PC3's in these cartona. . 033
. - - Ud
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A tnohght we must all keeﬁ in mind, too, i3 that wa've got to
llve with. the PCB'a wa. introduced into the environment fovr the
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past LQ years. They have not disappeared overnignt; they will
not disappear overnight., We do not have any tasts that tall

us how leng 1t will take. .We can only made an educatad guess
and we might say thay will be out there for anotnar generation,
25 to 30 years yet. Hoperully, 1t will be a decrezsing amount

as tima goes on.

Monsanto has conducte?_biodeér&datinn tests cn its preducts.

Wa have three programs that are now active,- One prograa we are
conduéting in cur laboratoriss in Ruabon, galaa L%-whibh we-.

are miking what I would refer to as scfentifically basiec studies

in terms of unich iscmsrs are mout degradable and with what

type ot microte. Thia_is a little bit on tha impractical side

‘at this ‘point in time., ¥Ye have as a consultant, Professcr Charles
.Evana of Bangor Univarsity in Scuth ¥Wales, wao 18 a noted autherisy

) worldﬁidn in this kind of activity. .He has l30latad at least

thrne “microbes that saem to tn_ive on polycnlarinated biphenyls.
Thaao mizrobau:hmjsvolopad f"-crn soil tnat he cbtained f{rom his

gardan ., Hhat taia:talla us 13 that thers are microbes cut thers
in tha enxi:cnaan: that will eventually dest;uy these materials,

In the 3%. Loula area, we have two typea of taata goling. Cne -7

is the yse of river watar with 1ts nor=mal dhicta in Lt; in which

we introduced thksee polychlorinatad diphenylsz and look for the
disappearanca rats. It 13 a2 vary quick and rather unscphisticatad
_type of study. The other type of tsst is the cne that simulates

LA
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thoas conditions !hJ.ch are apt to ba found in a2 normal municipal

~_sewage treatment plant. It's an gerobic teat using an activated

sludge from 2 St. Louls wasta treatment plant. As 2 standard,

w@ use & soft detsrgent because it i3 well known to other laborata=i

what we are doing, really 1s using cur expertiza that we estadlished

back in the days when the hard versus soft detergent controversy
was quits common. And we are using these aoi‘t detaz.-gants that
do degrade a3 our controls and comparing the PC3's to these con-
trols. The studies sc far show that there are lsomers within
each of these mixtarsa -that do deg*ade. The lower the chlorine
level,. the faatsr tney disappear, the higher the ch—lcrina lavel
the mope reaistant they are. Which only confirms ¥hat meny of*
us had suspectad. We ware not too surprised by thia data.

I will 'at‘.‘.éapt to suzmarize ... I think we can conclude that

PCB's are in the snvironzant. There is no question about it.

Many of these PC3's are n:a:;ﬁmde and were introduced to the environ-

ment because of cur lack of understanding of what these matarials
can dd to the environmant. In this ccuntry Hcr;santo, as sole
prcducer:,apanraj:tmtad to improve the ‘aituaticn by limiti:

the applgastonatc wvhich these materials are usad. Studiess

today Wm@m that these PC3's are not. and cannot be

) clasaitiod as highly toxic., There is st..ll a lot of information
that 13 needed to halp us detar=mine the long teram efflect on l;umax/t
beings. We fagl that the propartiea of these matarizls make them,
at leagt as of today, the most suitable material for use in trans-
formers, capacitors and heat trzm'ar‘er syatema., We also believe '

Lthat under proper conditions we can conirol the amount of these

' (. One'
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that do enter the envircnoent to the point whers the adverse
affacts ‘m__notu_gi-aat and that the benefita we derive far out-

waigh minor adverse effects that we might notice. Now there

are many of ‘us in the trensformer and capaciter spplication

‘that have made tremsndous strides in controling these materials.

I suspect our objective i3 to further improve cur ahility to
contr'ol this matarisl, In =y personal opini_'cn the emoticn
that 13 now préva.uins regarding PCB's is somsthing that we
must contend with. Whether we belisve in it or not, there
are mzny people that isincerely believe PC3's should.de totally )
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