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IN THE CIRCUIT COURT OF THE CITY OF ST. LOUIS

STATE OF MISSOURI

JUDITH and STEPHEN BECHTOLD,
Plaintiffs,

vVs. Cause No. 862-00694

)
)
)
)
)
)
MONSANTO COMPANY and ) Division No. 1
WESTINGHOUSE ELECTRIC )
CORPORATION, )
)
)

Defendants.

DEPOSITION OF WILLIAM B. PAPAGEORGE, P.E., produced,
sworn, and examined on behalf of the Plaintiffs, May 18, 1994,
between the hours of eight o’clock in the forenoon and six
o’clock in the afternoon of that day, at the offices of
Wilburn, Suggs & Watkins, 1221 Locust Street, St. Louis,
Missouri 63103, before VICTORIA MENAUGH FAUSER, a Certified
Shorthand Reporter and a Notary Public within and for the
State of Missouri.

APPEARANCES

The Plaintiffs was represented by Joseph A. Race and C.
Joseph Murray of the Muray Law Firm, 650 Poydras Street, New
Orleans, Louisiana 70130.

The Defendant Monsanto Company was represented by Carol
A. Rutter of the law offices of Husch & Eppenberger, 100 North
Broadway, St. Louis, Missouri 63102.

The Defendant Westinghouse Electric Corporation was
represented by Richard A. Wunderlich of the law offices of
Lewis, Rice & Fingersh, 8182 Maryland Avenue, St. Louis,
Missouri 63105.
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IT IS HEREBY STIPULATED AND AGREED by and between
Counsel for the Plaintiffs and Counsel for the Defendants,
that this deposition may be taken in shorthand by VICTORIA
MENAUGH FAUSER, a Certified Shorthand Reporter and Notary
Public, and afterwards transcribed into typewriting and signed

by the witness.

o0o

WILLIAM B. PAPAGEORGE, P.E.,

of lawful age, being produced, sworn and examined on the

part of Plaintiffs, deposes and says:

DIRECT EXAMINATION

QUESTIONS BY MR. RACE:

Q. Could you state your name for the record, please?

A. William B. Papageorge.

MR. RACE: For purposes of this deposition, I

want the record to reflect that we had originally scheduled a
corporate deposition of Monsanto. Counsel for Monsanto
indicated that he would file and did in fact file a protective
order. In an attempt to circumvent that impasse we agreed to

go forward with the deposition of Mr. Papageorge with the hope

RN
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that subsequent to this deposition we can reformulate a
corporate deposition premised on perhaps Mr. Papageorge’s
independent recollection of events, how much he’ll need
documentation, whether he can answer this without
documentation and if we can explore his background which may
provide us with an opportunity to reformulate a notice of
deposition which would be mutually agreeable to the parties
without requiring intervention of court. Okay?

MS. SUTTER: For the record, I would state that
there has been a lot of correspondence that has been exghanged
between counsel on this topic. It is true that a very broad
corporate designation notice was filed by Plaintiffs, that a
motion for protective order was filed by Monsanto, an argument
date was set and then Counsel discussed the matter and as a
result of that discussion Mr. Papageorge is here in his
personal capacity and it is my understanding that Counsel
intends to take this deposition and then perhaps reformulate
and narrow the deposition notice as you deem fit.

MR. RACE: Okay.

MS. SUTTER: Within the parameters permitted by
the Case Management Order in this case.

Q. (BY MR. RACE) Mr. Papageorge, by whom are you
employed presently?
A. Presently I consider myself self-employed.

Q. Okay. And you do consulting work; correct?
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A. Yes.

Q. And you‘re consulting for Monsanto?

A, That’s one of the clients.

Q. Do you consult for anyone other than Monsanto?
A. On occasion, yes.

Q. In what capacity do you consult for Monsanto?

A, I consult with Monsanto on matters pertaining to

PCBs as they occurred in the period of time prior to 1976.
Q. And your consultation with Monsanto is in the

context of PCB litigation; is that correct?

A. Primarily, yes.

Q. Is there any non-PCB litigation?

A. No.

Q. Okay. Just a couple of ground rules here. I

known you’ve given a multitude of depositions, but if you do
not understand any of my gquestions, please ask me to repeat
them or rephrase them, because I will assume that your
responses are answering my gquestions. Okay?

A. I’11 try.

Q. Okay. Secondly, and occasionally this occurs
where the witness attempts to answer the question before the
question is completed, conversely attorneys try to ask the
questions before answers are completed. Why don’t we give
ourselves a fair shake on this one and you wait until I'm

finished and I’1ll wait until you’re finished. Okay?
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A. Fine.

Q. Now, you said you’re a consultant. In what
capacity -- excuse me. What do you charge per hour?

A. A hundred twenty-five dollars an hour.

Q. Okay. When working at -- let’s go back to this.

How long have you been a consultant for Monsanto?

A. Since the beginning of 1987.

Q. And that’s continuously through preseﬁt?

A. Yes.

Q. How much do you derive on an annual basis from

your consulting work with Monsanto?

A. A hundred two thousand dollars.

Q. That’s $102,000 from the period 1987 to present
or is that annual?

A. That’s annual.

Q. Okay. Now, how many hours per week or per year,

can you give me an idea of how often you’re doing the

consulting?
A, I’ve never kept score. It varies.
Q. Let me ask you this way: Does your income or

does your salary with Monsanto vary based on the work you do
or is that a flat rate?

A. Oour agreement consists of two features: There is
the hourly rate I mentioned and then there is a retainer per

month and if the hours I devote to this activity exceed the
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multiplication of the 125 times the hour, if they exceed the

monthly retainer I am paid the difference.

it was.

Q.

Okay.
And that 125 is
Okay. Have you

I did one year.

Can you give me

you have testified in?

A.

In trials or --

really the retaining amount.
exceeded that hourly rate then?

I can’t recall just which year

an idea of how many litigations

Yes. Or how many --

Depositions?

Let me rephrase

the question. How many cases

have you been involved in since your retention by Monsanto in

the capacity as a consultant?

A.

best guess.

Q.

I have not kept

Fine.

About a dozen.

a record. It’s going to be a

Okay. And each of those 12 cases involved PCBs?

Yes.

During any of those cases have you been

designated as a corporate representative for purposes of

deposition or trial?

A.

Yes.

WATER_PCB-SD0000015246
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Q. With respect to purposes of the deposition, have
you been assigned any areé with respect to corporate
depositions?

MS. SUTTER: Objection to the overbroad and vague
form of the question.

Q. (BY MR. RACE) Subject to the objection, do you

understand the question?

A. I believe I do.
Q. Okay.
A. I don’t know any specific area that I was

assigned. It seemed to b€ we covered topics that in my mind
or my understanding involve different kinds of activities.

Q. Okay. Then let’s go to -- back to when you were
last employed by Monsanto, and that was 1980 what?

A. The end of 1986 was my last working day.

Q. So you started as a consultant immediately upon
your retirement?

A. I think I had a three- or four-month period there
before I heard from Monsanto.

Q. Okay. What was your capacity at the time PCBs
were manufactured by Monsanto?

MS. SUTTER: I would object to the overbroad form

of the question, but you may answer if you understand.

A. It would be all the positions I held within

Monsanto from the year 1951 until I retired in 1986.

WATER_PCB-SD0000015247
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Q. Okay. How many of those are there?
A. Ten, twelve.
Q. Okay. Can you give me an idea of -- first of

all, what’s your educational background?

A. I have a Bachelor of Science Degree in chemical
engineering from Washington University in St. Louis which I
received in 1943. I have --

Q. And a Master’s of Science in chemical‘
engineering; correct?

A. I was going to add that. I mentioned the
Bachelor’s and I have a Master’s of Science from the same
institution in 1947.

Q. And when originally employed by Monsanto that was

in what capacity?

A. I was a process engineer in the plant engineering
department.
Q. Can you generally describe the areas to which you

were assigned?
A. Yes, I can. It involved -- half of my career
involved work in plants that manufactured chemicals. In those

plants I held positions in engineering departments, in,

maintenance departments and in production departments.

Q. When did you first become involved with PCBs?
A. In about 1957 or so I was in charge of a group of
maintenance personnel that in turn were involved with the //)
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dccasional installation of electrical equipment which included
PCBs.

Q. Okay. Can you describe in broad terms, and I cut
you off, perhaps I did, what your involvement with PCB was
from the maintenance supervisor through your retirement?

A. All right. I was a superintendent at a plant to
which the utilities department reported. Now, utilities is
that department that concerned itself with electriéity, steam,
water and the like, and there I was involved with PCBs in
their use in the electrical equipment in the electrical
distribution system of the plant. Also when I held that
superintendency I had a unit that blended chemicals and some
of the blending involved the use of PCBs in the mixture that
ended up in the product. That was about 1963. In 1964 as a
general manufacturing superintendent I was involved with PCBs
in that they were present in equipment used in the
manufacturing process, such as in air compressors and in heat
transfer systems that were operated by the people reporting to
my group. I forgot to mention that there was a period of time
in about 1957, /58 when I was a superintendent of maintenance
to which the mechanics in the plant, the maintenance people
reported and they of course were involved with all matters of
equipment that contained PCBs, whether they are in electrical
equipment, heat transfer systems, machinery like compressors.

Then in 1965 I was appointed the manager at the plant in

\
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11
Anniston, Alabama where PCBs were manufactured, so there of /ﬁ\
course I had a broader involvement; manufactured the
packaging, the distribution. That I think describes my
involvement with PCBs in the physical sense.
Q. Okay.
A, Following that I was involved with PCBs in sort

of the information gathering, communications, regulatory

sense.

Q. And that started approximately the late sixties,
early seventies?
A. That was started January 1st, 1970 when I got

involved with the PCBs as an environmental issue.

& T

Q. Now, I’m going to ask you about some general 25
areas, we can get into them more specifically later, but I’m
trying to decide where you have previously testified and in
what areas you feel you have expertise to testify or in the
past on behalf of Monsanto. Okay?

A. Fine.

Q. The chemical composition of PCBs in the products
sold by Monsanto, to include Inerteen, have you previously

testified and have knowledge about that area?

A. I have testified. I believe I have some
knowledge.
Q. Some knowledge. 1Is there somebody in Monsanto

who has more knowledge?
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MS. SUTTER: Objection. Calls for speculation
and conjecture.

A, I was trying to think. I just can’t put myself
in the heads of other people.

Q. (BY MR. RACE) That’s true.

A. I think I’m conversant with the kinds of things
that would be described in talking of these chemicals.

Q. Okay. So you have addressed the areaé of, as a
represent -- now, all these questions I’m asking you now is
when you have testified on behalf of Monsanto in the capacity
of a designated corporate representative. Okay?

A. Yes, I understand.

MS. SUTTER: Well, for the record, that was not
made clear previously. You’re now saying that that is what
you’re doing.

Q. (BY MR. RACE) If I have not made that clear I'm
glad I’m doing so. Okay. The chemical compositions of PCBs
and related products, have you testified about that area?

MS. SUTTER: As a corporate designee?

MR. RACE: I said all these questions until I say
they do not do, otherwise I’m going to have to repeat that.
So does that create a problem for you, Carol?

MS. SUTTER: I think that’s a confusing way to do
it, but you’ve said what you are doing.

A. I am having some difficulty because of the many
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times I’ve testified distinguishing or recalling when the --
the situations when I was asked to describe the chemical
compositions of these materials as the corporate
representative - as distinguished from my personal
involvement.

Q. Okay. That would be the case in any guestion I
would phrase in that way; correct?

MS. SUTTER: Objection. Calls for speculation.

Q. (BY MR. RACE) Subject to the objection.
A. I believe so, yes.
Q. Let’s make it easy on both of us: When you

testified in this PCB litigation -- let’s broaden the

guestion. Have you testified concerning the chemical

composition?

A. I have.

Q. Okay. Have you testified about the toxicity of
PCBs?

A. I have -- yes, I have been involved with

13

guestions and attempted to respond to those questions relating

to toxicity, yes.
Q. Would you defer to anybody else at Monsanto for

answering those types of questions on toxicity?

A. Certainly.
Q. Who would that be? Dr. Kelly, for example?
A. Dr. Kelly.

WATER_PCB-SD0000015252
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Q. With respect to the chemical compositions, you
feel as though you could accurately represent Monsanto as to
what are contained in the products?

A. It depends on the detail of the explanation that
you’re looking for. If you want someone to describe exactly
which of the isomers are present and what other materials are
present in this Inerteen mixture, for example, that would take
someone who has analytical chemistry expertise thaf I
personally do not have.

Q. That would be someone like Dr. Kaley?

A. Dr. Keller is certainly one of those individuals.

MS. SUTTER: I think he said Kaley and he
responded with Keller, just so --

A. Well, Dr. Kaley is also knowledgeable.

Q. (BY MR. RACE) With respect to -- Strike that.
Have you testified with respect to the animal and human
studies conducted on behalf of Monsanto?

MS. SUTTER: Object to the compound form of the
question.

A. I have responded to questions with answers that I
would call a layman’s understanding of the situation as
coached by medical experts and toxicologists.

Q. Do you have knowledge concerning which tests were
done on behalf of Monsanto?

A. I understand the studies -- that some studies

WATER_PCB-SD0000015253
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were made using animals.

Q. Okay.

A. I have no information whatever relating to human
studies.

Q. Okay. Have you ever reviewed records by --

Monsanto records regarding the number of studies that were
conducted and the types of studies that were conducted?

A. I have been privileged to review docuﬁents that
reflected the results of studies.

Q. Okay.

A. Which speak of records. I -- I don’t Kknow
exactly what you mean by that.

Q. Records or documents. I’'m just saying documents.
Excuse ne.

A. I have seen reports from laboratories describing
the tests and the results of the tests.

Q. Okay. And those documents help refresh your mind
as you sit here today?

A. Certainly.

Q. Okay. And you have not had the benefit of
reviewing any documents prior to this deposition in

preparation for this deposition; is that correct?

A. I have reviewed a few documents.
Q. You have?
A, Uh-huh. (Yes)

WATER_PCB-SD0000015254
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Q. What documents have you reviewed for this

deposition; do you recall?

A. I'm trying to remember. About a dozen at the
most.

Q. What are the nature of those documents?

A. I’ve seen these documents so often I can’t place

them in time and to which case they involve. I recall some
Monsanto memoranda. I recall some correspondence Between
Monsanto and Westinghouse. I recall excerpts of minutes of
meetings of Monsanto corporate committees. I recall a summary
of minutes of a meeting of a committee that I chaired relating
to the proper use of PCBs in electrical equipment. That’s all

that comes to mind at the moment.

Q. When did you review those documents?

A. I'm trying to recall when we -- certainly last
Monday.

Q. Okay.

A. And there was a day prior to that, we looked at a

couple, three. It was a week before that. I don’t remember
which day. And this morning a couple of them.

Q. Had you previously prepared to give a deposition
as a corporate representative in this case, this being the
Bechtold case?

A. Not that I was aware of.

Q. Okay. And those documents helped refresh your

S R TR e e v
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recollection of events that occurred over the past 30 years?
MS. SUTTER: Objection.
A, That’s always the way, sir.

MR. RACE: I called for the production of those
documents.

MS. SUTTER: Counsel, for the record, you
produced a stack of documents to our office and I -- he’s
testified to a dozen. I don’t know if the dozen cén be
windowed out of that set, but we will attempt to do so.

MR. RACE: I would appreciate that, if I cpuld.
Were there any documents that he reviewed that were not
contained in that set?

MS. SUTTER: I don’t know.

MR. RACE: Who would know?

MS. SUTTER: No. (Shakes Head)

MR. RACE: You don’t know what your witness
reviewed?

MS. SUTTER: He reviewed documents that you
produced.

MR. RACE: Okay. And my question was did he

review any documents that I did not produce and you said you

don’t know. That’s fine. I mean, I’m not going to fight you

on this. That’s fine.
MS. SUTTER: It’s not my deposition. I’m not

being deposed, Joseph. I will cooperate with you in the

WATER_PCB-SD0000015256
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manner in which I said I would cooperate with you before.
MR. WUNDERLICH: When were these documents
produced?
MR. RACE: These were my response to
interrogatories that were Fed Ex’d to you.
Q. (BY MR. RACE) Have you testified with respect to

indemnity agreements specifically between Monsanto and

Westinghouse?

A, I have answered to questions raised in that area,
yes.

Q. Once again, would you defer to anybody else with

respect to that from Monsanto?
MS. SUTTER: Objection to the vague form of the
guestion.

A. Yes, I would suggest that a person like Mr.
Gossage was a lot closer to it than I certainly was.

Q. Let me back up again. With respect to toxicity,
it was ~- Strike that. With respect to the chemical
composition, it was Dr. Keller or Dr. Kaley, is that correct,
who you would defer to?

A. Yes, Dr. Keller is Dr. Kaley’s supervisor. so they

both belong to the same team.

Q. With respect to toxicity?
A. Toxicity, I would go to Dr. Kelly.
Q. Kelly?

WATER_PCB-SD0000015257
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A. Kelly.

Q. Okay. The tests performed by Monsanto, which
tests were performed by Monsanto, once again that would be Dr.
Kelly?

A. Yes.

Q. Indemnity, you have knowledge about the indemnity
agreements; is that correct?

A. I do.

0. And you have testified as a corporate
representative with respect to indemnity agreements?

A. Yes, I believe I have.

Q. With respect to lawsuits, you have previously
testified, as you have today, in lawsuits in which Monsanto
was involved in; correct?

A, Yes, sir.

Q. Okay. With respect to contamination in dioxin?

MS. SUTTER: In dioxin?

Q. (BY MR. RACE) Excuse me. With respect to
contaminates in PCB.

MS. SUTTER: Just so your question is clear, your
questions relate to has he ever testified --

MR. RACE: On behalf of Monsanto.

MS. SUTTER: You’re not limiting this as to
corporate designee?

MR. RACE: No.

WATER_PCB-SD0000015258



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

e

20

A. I don’t recall testifying relating to

contaminates in PCBs as a corporate representative.

Q. (BY MR. RACE) Have you done so in any
deposition?
A. In deposition regarding my personal knowledge,

yes, I have tried to respond to the questions.

Q. Have you testified with respect to warnings
provided by Monsanto with respect to the use and pdtential
dangers of PCBs?

A. I’'ve testified many times on that subject.‘ I
believe I testified as a corporate representative.

Q. With respect to warnings, is that an area in
which you require or would benefit from having documentation

in front of you before testifying or is it --

A. That’s always the case, sir.
Q. So with each of these areas you feel more
comfortable -- is it a fair statement you feel more

comfortable having documentation in front of you while
testifying?

MS. SUTTER: Objection. I object to the
incredibly overbroad and vague form of the guestion. We’ve
been in the deposition now for 40 minutes and I think the
question is far too broad.

Q. (BY MR. RACE) Can you answer?

A, Generally a document that’s appropriate to the

WATER_PCB-SD0000015259
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subject being discussed does help recall some details that my
memory may have failed me on.

Q. Okay. Are there any areas in which you feel
comfortable testifying that would not require or be assisted
by having a document in front of you?

MS. SUTTER: Objection. That’s incredibly broad
and over vagque. It’s far too broad and over vague. As
phrased I don’t see how it’s capable of being respdnded to.

A. I don’t guite know how to respond to your

question. I can respond to questions as best my memory can

help me.

Q. Okay.

A. Sometimes it’s very, very vivid. The use of a
document is just a -- an additional assistance in recalling

the specifics that -- the detail that might or might not be
significant.
Q. Okay. You have testified with respect to

Monsanto’s involvement with government regulations of PCB?

A. I have.
Q. You’ve testified with respect to the IBT studies
A. I have responded to questions concerning IBT

studies, yes.
Q. Have you testified with respect to the
precautions installed by Monsanto with respect to their own

personnel and safety of their own personnel?

WATER_PCB-SD0000015260
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A. Yes.

Q. Okay. Have you testified about alternatives to
PCBs, the development of alternatives?

A. The development? To a limited degree, yes, sir.

Q. Okay. Have you testified as to comparison of
European versus American PCBs?

A. Yes, in a limited area relating to those
materials, yes.

Q. Okay. Do you have any knowledge or =-- Strike
that. Have you testified with respect to any threats of
lawsuits by Westinghouse, General Electric or any other
purchaser of PCBs which may result from -- which could have
resulted from Monsanto’s unilateral decision to stop supplying
PCBs prior to the date upon ~- prior to 19772

A. I believe I’ve testified on that, but as a
personal piece of information, not with the corporate
representation, no.

MS. SUTTER: Mr. Papageorge, it’s my
understanding, and Joseph, please correct me if I’m not
correct, when you’re asking him these questions you’re asking
him if he’s testified ever on the topic, you’re not limiting
it to a corporate designee.

A, I misunderstood. I thought we were still_on the
corporate designee on all of these.

Q. (BY MR. RACE) No. Does it change -- well,

oy s
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you’ve just testified that you have in fact given testimony in
each of these areas?

A. Yes, I have.

Q. And now you’re telling me each area that you’ve
responded that you’ve given testimony in these areas that when
you’ve responded yes you’re indicating that you have done so
as a corporate representative; is that correct?

MS. SUTTER: Objection to the form of'the
question. I think you’re mischaracterizing his testimony.

A. When the question was asked of me I assumed going
back where we talked about as a corporate representative I
tried to respond with a definite yes as a corporate
representative. If I didn’t answer as a corporate
representative I tried to make that distinction in my
response.

Q. Okay. So I can assume reading this transcript
that any time you said "yes, I testified," that would be as a
corporate representative unless you specifically denote that I
did so from a personal capacity; is that correct?

MS. SUTTER: Objection to the form of the -
guestion. It is unfair based on the prior exchanges that have
gone on. You made one set of rules, Mr. Race, and then you
changed them in midstream. I objected at the outset that this
was a very confusing manner to conduct this questioning. The

transcript will reflect at one point in time you made one set
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of rules and at one point you made a set second set of rules
and at one point in time you asked about corporate
representatives when you stopped asking about that, so to try

to get a generalization is grossly unfair.

Q. (BY MR. RACE) Can you give me a general?
A, At this time I find myself somewhat confused.
Q. I apologize. I wasn’t sure how to do it at the

outset. But the areas that we have talked about ydu have
testified either as a personal capacity or as a corporate
representative; is that a fair statement?

A. Yes, and I also mentioned others were better
qualified to respond than I am.

Q. Just for the completeness of the record, each of
the areas which we mentioned that you have testified on,
records would assist you in the accuracy and completeness of
your testimony; is that correct?

MS. SUTTER: Objection. Asked and answered and
mischaracterizes prior testimony.

A. Documents on occasion are helpful depending on
the amount of detail that’s suggested in the question. ' There
are many areas where my recall is quite good and I can respond
without the document. There are areas where some points of
that question I just -- it doesn’t come to mind quickly and a
document helps.

Q. Okay.
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(WHEREUPON A BRIEF RECESS WAS HELD)

Q. (BY MR. RACE) At what point did Monsanto first
know that PCBs were contaminated with furans?

MS. SUTTER: Objection to the overbroad form of
the question.

A. Early -- well, at --

MR. RACE: Counsel, for the record, what is wrong
with overbroad that is to form? Just take note thét every
deposition I’ve given you or Tom are on every page and it must
be because my questions are all overbroad or poorly phrased.
Maybe you can enlighten me or maybe you want to be on every
page, I’m not sure.

MS. SUTTER: I am attempting -- let me attempt to
respond to make my objection as to form more specific, yet I
am trying very hard not to give -- make speeches and to keep
my objections succinct. I think that stating PCBs without
qualifying whose PCBs they are make the question overbroad as
to form.

Q. (BY MR. RACE) Okay. The question stands. Can
you give me an answer, please?

A. Would you --

Q. At what time did Monsanto know that PCBs were rv\\
contaminated with furans?

A, In early 1970 Monsanto was informed by research

\

WATER_PCB-SD0000015264
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Q. Holland in specific, and it was Dr. Vos; is that

correct? /\A\

A. That’s correct.

MS. SUTTER: Could you allow the witness to
finish his answer, please?

A. That group under direction of Dr. Vos had
determined the presence of furans in PCB industrial materials
manufactured by European companies but he did not find it in
samples of material obtained from Monsanto’s unit out of the
United Kingdom.

Q. Okay. Did Monsanto U.S. send Dr. Vos any samples

of PCBs manufactured here in the United States?

A. Eventually, yes.

Q. And eventually is when?

A. Oh, between the period 1970 and 1974 or so.

Q. Somewhere between -- as early as 1970 or as late
as 19747

A. Yes.

Q. Do you recall specifically when, more

specifically when?

A. No, I don’t.
Q. Do you know anybody at Monsanto that does?
A, I certainly can’t put myself in somebody else’s

head as to what they recall, but Dr. Keller would have been

the person that I would consult with.

V
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Q. In fact, Dr. Keller conversed -- conveyed the
findings to you; is that correct? The Vos findings?

A. Well, the initial findings came out of Monsanto’s
European representatives and these findings were not specific
in terms of amounts and which manufacturer’s product was
tested and so on until Monsanto people, including me, went to
the laboratory in the Netherlands and talked with Dr. Vos and
his team, and that’s when to the best of my knowledge we got
more specific numbers as to amounts of the furans found.

Q. Okay. And do you recall what the contamination
levels were?

A. No, I don’t. 1It’s been over two decades.

Q. When Monsanto sent the furans to Dr. Vos --
excuse me. Strike that. When Monsanto sent the PCBs, the
U.S. PCBs to Dr. Vos in Holland and they were examined, did
Dr. Vos substantiate that there were furan contamination in
Monsanto U.S. PCBs?

A. He did not.

Q. When was it first learned that contamination was
in Monsanto’s U.S.-produced PCBs?

A, The initial report that Monsanto received.came
from the Food and Drug Administration laboratories in the
United States, but that initial report was one of skepticism
on the part of the FDA chemists as to were they really seeing

the furans or were they misinterpreting their results. This

/
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1 was in 1975, as best I recall, early ’75.

2 Q. Okay. Did they suspect that -- Strike that. So
3 in 1975 it was established that furans were in Monsanto PCBs;
4 correct?

5 A. In 1975 at a national meeting held on PCBs in

6 Chicago the Food and Drug Administration went on record as

7 having identified the furans in Monsanto-produced PCBs but

8 only as I recall two of the commercial mixtures thét were

9 sold, not the third one.

10 Q. Do you know =-- do you recall which two mixtures?
11 A, The mixture referred to by Monsanto is Aroclor

12 1242 and Aroclor 1254.

13 Q. When did Monsanto start making Aroclor 12427

14 A. Well, Monsanto purchased a company that made the
15 1242 type of PCB in 1935, so that’s Monsanto’s first

16 involvement.

17 Q. Okay. Was the manufacturing process altered from
18 1935 to 19707?

19 A. Not significantly.

20 Q. Okay. Did Monsanto suspect by any means that

21 furans were in PCBs prior to 19707

22 A, No.

23 Q. Okay. If furans were found in polychlorinated go
24 naphthalenes, would that lead you to suspect that furans may :;Z
25 also be present in polychlorinated biphenyls?
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MS. SUTTER: Objection to the overbroad and vague
form of the question.

A, Oh, that’s -- that would amount to scientific
speculation. There are chlorinations of the processes, but
not knowing -- I don’t know the process g%c hich chlorinated
naphthalene is made so I really don’t know.

Q. Does the manufacturing process of trichlorophenol
parallel the chemistry of polychlorinated biphenyl?

MS. SUTTER: Objection to the confusing form of
the question.

A. I'm having difficulty with your use of the word
parallel. I don’t know quite how to define that in my own
thinking. There are of course organic chemicals involved and

then there is chlorine involved. Other than that I don’t know

of any other parallelism.

Q. Is Dr. Keller still alive, to your knowledge?

A. Keller?

Q. Keller.

A. As far as I know, yes, sir.

Q. Okay. Wheeler is now deceased?

A. Yes.

Q. Prior to 1970 was Monsanto aware that furans and

dioxins could be produced during the manufacture of
trichlorophenols?

A. I don’t know that.
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Q. Is it not true that dioxin can be produced with

partial oxidation of chlorobenzenes?
MS. SUTTER: Could you repeat that, please,

Counsel?

Q. (BY MR. RACE) 1Is it true that dioxins can be
produced by partial oxidation of chlorobenzenes?

A, That is my understanding.

Q. Okay. And chlorobenzenes are added td PCBs in

transformer application; correct?

A. Some transformer applications, yes.
Q. And that’s the Aroclor 1254; correct?
A. Well, that’s one of the PCB mixtures used. There

arc
s others as well.
Q. Okay. Are there -- is there any chlorobenzene

added to Inerteen?

A. Some of Westinghouse’s Inerteens contain
chlorobenzene.

Q. And that would be designated Inerteen PPO?

A, That’s certainly one of the designations.

Q. Was the chlorobenzene added by -- added to
Inerteen added -- well, strike that. Was the chlorobenzene

added by Monsanto to the Inerteen?
MS. SUTTER: Objection. Calls for speculation
and conjecture.

A, You’ll have to help me with the point in time.
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Q. (BY MR. RACE) Okay. Between 1965 and 1970 was
it added -- was chlorobenzene added to Inerteen by Monsanto?
MS. SUTTER: Objection to the overbroad form of

the question, contains undefined terms.

A. In the period of time you mentioned Monsanto did
blend its PCB materials with chlorobenzene for some of
Westinghouse’s Inerteen formulations.

Q. (BY MR. RACE) Okay. And that was blénded at the

Monsanto facility and then shipped to Westinghouse; correct?

A. Yes.

Q. Under what circumstances is dioxin derived from
chlorobenzene?

A. I don’t pose to be the chemical expert on these

chemical reactions, but I have an understanding that it
takes -- of course the presence of the benzene ring has to be
present and oxygen of course has to be present to give the
dioxin combination. The chlorine is of course there because
it’s present initially with the chlorobenzene and then a high
temperature must be achieved, and it’s my understanding that
temperature has to be -- these are not the exact numbers, 300
to 600 degrees Centigrade, something like that.

Q. (BY MR. RACE) And that would be the temperature
that would be produced or result from welding?

A. I don’t know the temperature of welding so I

cannot relate that.
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Q. Was chlorobenzene added to any other Inerteens

other than Inerteen PPO?

A. At this point in time I don’t recall all of the
Inerteens prepared for Westinghouse. I just -- I just can’t
recall. But there were -- as best I recall there is certainly

more than just PPO. I don’t recall all of them. And through
the period of time, as I recall, there were some changes made
with different Inerteen designations and different recipes, if

you will, for making them.

Q. Okay. Now, the FDA found furan contamination in
Aroclor 1242; correct?

A. Yes.

Q. Okay. Did Monsanto -- Strike that. And Monsanto
confirmed it with their own independent studies after 19757

A. Yes.

Q. Okay. And at no time did Dr. Vos ever find

furans in Monsanto’s American PCBs?

Aa. I believe he did, yes, in about the 775, ’76 time
frame.

Q. Okay. It was true that naphthalenes were found 60
in biphenyl? _ qq/

A. Yes.

Q. And that was known back in 1970; correct?

A. Yes.

Q. Mr. Papageorge, do you recognize -- why don’t we
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mark this. Let me call your attention to the first paragraph.
That which I’ve handed the Doctor is a letter from Papageorge
to J.R. Savage dated October 26, 1970.

A, It looks like a copy of a memorandum that I

authored back in October of 1970.

Q. It indicates that dibenzylfuran is in Santowax R.
A. It does say that, yes.
Q. And the inference that we can assume is that

since dibenzylfuran is in Santowax, and Santowax is
manufactured -- is used in the manufacture of Aroclor,
therefore dibenzylfurans may be in Aroclors?

A. Santawax R is terphenyl, not biphenyl. The
Aroclors referred to here are the chlorinated terphenyls which

is the Aroclor 5,000 series, not the Aroclor 1200 series.

Q. Okay.
A, This is a different group of products.
Q. So it’s not that furans were not in the 1242 but

Monsanto was recognizing that they were in an Aroclor;
correct?

A. No. They were recognizing the presence of
dibenzylfuran along with these other materials listed in the
starting material for the chlorinated terphenyls sold under
the trademark Aroclor.

Q. Okay.

A. 5,000 with some other numbers. That’s to
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distinguish from the use of biphenyl in the manufacture of the
Aroclor 1200 series. It’s two different starting materials.
Q. It does recognize the presence of dibenzylfuran

in a product manufactured by Monsanto?

A. True, yes.

Q. Okay.

A. It’s a different product from biphenyl.

Q. What was the application of that Arocior referred
to?

A. The Aroclor 5,000 series?

Q. Yeah.

A, They were solid materials used in such things as

plastic for fire retardancy, they were used in adhesives, they
were used in some paints.

Q. Okay. When did Monsanto commence chronic toxic
studies with respect to Aroclor 12427

MS. SUTTER: Objection to the form of the

question, contains an undefined term.

Q. (BY MR. RACE) Do you understand the gquestion?

A. I believe I do. Chronic studies with laboratory
test animals were begun on Aroclor 1242 as best I remember in
1969.

Q. Okay. And that was all the chronic toxicity
studies were done by IBT?

A. Yes.
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Q. Do you recognize this document dated November
3rd, 1970? I call your attention to No. 6: "No chronic
(two-year studies) would be anticipated." First of all, do

you recognize that document?
A. I recall the document, yes, sir. I'm reading to
help me refresh my memory on the considerable detail that’s in

this document.

Q. Okay. Well, I would like you to -~
A. Well, I’ve quickly perused it.
Q. My question is with regard to --

MS. SUTTER: Just a second. I would like an
opportunity to look at the document.

Q. (BY MR. RACE) Okay. With respect to No. 6,
could you explain why -- what was meant, or your understanding
of "no chronic (two-year studies) would be anticipated?"

A. This document is primarily put together for

budgetary purposes. That statement indicates that the monies

~mentioned on Page 2 do not include any costs that might be

associated with longer studies. The decision regarding the
two-year studies would depend on what was found with the
shorter studies that were proposed.

Q. Okay. But the two year-study had in fact been
initiated in 19692

A. No, no, no. This reference to two-year study has

to do with the materials listed on the pages attached to the
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memorandum, and you will note that they refer to products that
are not studied as yet, like Aroclor 1221, MCS 1016, HB-40 and
so on. There are chemicals here that were being considered as
substitutes for the PCBs and they were being put into a
program to get some better understanding of their toxicity and
depending on those results either feel comfortable with what
the results show or do some more studies to determine their
overall toxicity. So this document does not refer.to the
studies that were already in place in 1969.

Q. Okay. Was it -- while you were employed by
Monsanto was it Monsanto’s position to freely disseminate

information that it had gathered with respect to animal

studies?
A. Yes.
Q. Do you recognize this document?
A. I have read the document.
Q. Okay. I draw your attention to the second

paragraph: "Although Kanegafuchi is asking, they also are
testing to see how far Monsanto will go in giving away
information." What is your appreciation of that statement as
directed to you?

A. That just tells me a little bit about how
Kanegafuchi representatives might be thinking. There was
nothing there that we were refusing to tell them, as far as I

know.
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Q. Okay. Did in fact Monsanto -- Strike that. So
it’s your testimony that Monsanto freely provided all

information that was requested with respect to the animal

studies?
A. By Kanegafuchi representatives?
Q. To anybody.
A. As far as I know, yes, sir.
Q. The FDA was studying Aroclor 1242 as Qell as

other Aroclors for carcinogenicity; is that correct?

A. I -- I need some help with your use of the»word
study. Do you mean were they placing animal studies and so
on?

Q. Yes.

A. I don’t recall the FDA having such a program. I
know that they were interested in any health effects,
including carcinogenicity. I don’t recall any studies placed
by FDA with any laboratory to help get information.

Q. Isn’t it true that you were informed that 1242
was more toxic to chickens than the higher chlorinated
Aroclors?

MS. SUTTER: Objection to the overbroad and vague
form of the question.

A, The test results from Monsanto’s studies being
conducted by IBT did indicate that the chickens in the tests

were more sensitive to Aroclor 1242 than they were to Aroclor
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being tested.

Q. (BY MR. RACE) So it’s a safe statement that not
all animal studies indicated that the higher chlorinated
Aroclors were more toxic, in some cases the lower chlorinated
Aroclors were more toxic?

A. There were effects noted in the different test
animals and they did vary depending on the materiai that they

were exposed to and the type of animal, yes, there were

differences.
Q. Is George Levinskas still 1living?
A. As far as I know, yes, sir.
Q. And he lives in the Monsanto area -- I mean,

excuse me, the St. Louis area?

A. The last I heard he was, yes.

Q. Is he still employed by Monsanto or is he
retired?

A, He retired.

Q. There was no analysis done of the PCBs provided

to IBT with respect to contamination; was there?

A, At what point in time?
Q. From 1970 to 1975.
A. I can’t answer that. I do know that the

laboratory went back to the research samples of material

produced in that period of time and even prior to that. I
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personally do not know if they got any of the 1969 material

and tested it for the furans.

Q. Okay.
A. I can’t speak to that.
Q. During some of the animal studies conducted,

particularly those of birds, is it not true that unusually

high levels of PCBs were found in brain tissues?

A. I don’t remember that detail.

Q. Okay.

A. I would have to see the reports.

Q. I'm going to show you a report dated October

10th, 1972. Do you recognize that, the one in which you were
cc’d?

A. Yes. (Nods Head)

Q. And I draw your attention to Toxicity, Section
No. IIT in which it is I believe underlined.

MS. SUTTER: Not on the --

A. I recall the essence of this memo.

Q. (BY MR. RACE) And do you recall being informed
or having read that unusually high levels of PCB were found in
the brain tissue of birds?

A. I'm trying to recall. It’s not too vivid in my
thinking but -- see, what I don’t recall is what birds are
they referring to here. These are not the test birds that

Monsanto used. These -- the reference to mink and birds
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indicates studies by other than Monsanto.

Q. Who is M. -- W.M. Mees, being the author of this
report?

A. Mr. Mees was a member of Monsanto’s analytical
chemistry research group who reported to Dr. Tucker, the
addressee of this report, who in return reported to Dr.

Keller, one of the recipients of the copy.

Q. Okay. You do recall this document?
A, Yes.
Q. Qkay. I’m going to mark for identification No.

4. What is the relative toxicity of furans?
MS. SUTTER: Object to the overbroad and vague
form of the question.

Q. (BY MR. RACE) Strike the question. 1Is it not =--
would you agree that chlorinated dibenzylfurans are very
highly toxic?

A. That’s my understanding as tutored by individuals
that are more knowledgeable in the area of toxicity.

Q. Do you recall this document dated December 6,
1974? I draw your attention to the handwritten note of which

you appear to be the author. Is that your note at the bottom

of that?
A. Yes, it is. I recall this document.
Q. And it does in fact state that chlorinated

dibenzylfurans are very highly toxic; correct?
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A. It does.
Q. Then you continue to write: "Many effects on

birds and animals noted and originally attributed to PCBs were

later found to be due to furan --" What’s the last word
there?

A. "Content."

Q. “Content." Which birds and animals are you

referring to; test birds or wild birds?

A. Wild birds.

Q. These are wild birds in the United States;‘
correct?

A. No, not necessarily. It’s my recollection at the

time that all that I had read in a several-year period leading
to this particular time, December ‘74.

Q. So you don’t know whether these birds and animals
were in the U.S. or whether they were abroad; is that what
you’re telling me?

a. Some of them were abroad. For example, Dr. Vos’
group did some studies in Europe and attributed the effects
they saw or observed were due to furan content.

Q. The same furans that were noted later established
to be contained in PCBs in the United States; correct?

A. Chemically the same. The amounts were different.

Q. I'm marking for identification Plaintiffs’

Identification No. 5. What were the differences in the
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amounts?

A. I don’t recall the numbers, but they were
significantly different.

Q. Was it higher abroad or lower abroad?

A. I don’t mean to indicate that this higher level
of furans to which the animals and birds were exposed existed
only in the European work. It appeared to be general.

Q. So you had higher levels of furans in fhe birds
in the United States as well; correct?

A. I don’t -- when you say higher, higher than what?
I don’t know what to compare it to. 1It’s a significant amount
that was fairly easily detectable; therefore, it had to be
above the very low levels that the analytical method could
detect.

Q. So there were high levels of furans found in
American birds and animals; correct?

MS. SUTTER: Objection. Mischaracterizes prior
testimony.

A. There were detectable levels found. I don’t know

how to compare it in terms of higher or lower.

Q. (BY MR. RACE) Okay.
A. I don’t have a base.
Q. And these levels were detected prior to 1974,

furan levels?

A. Yes. Keep in mind that isn’t -- the source of
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furans is not known.

Q. Judging from what -- I came here trying to make a
good-faith effort to go through this, and unfortunately it’s a
little lengthy because of the documents I brought with me.

And I’1ll try to go as quickly as I can.

Doctor, you would be available for another date if
we -- you have to break at 4:00, I’'m given to understand
today; correct?

A, That’s my understanding.

Q. You would be available, as opposed to
inconveniencing you and trying to keep you on today and not
breaking for lunch, you have no personal problem with that; do
you?v

A. It depends on the day. I do have some
commitments in the future.

Q. You are not totally booked for the next two weeks
or three weeks?

A. Not totally, but spotty. I don’t have my
calendar with me.

Q. With that caveat, why don’t we break for a half
hour lunch or 45 minutes.

(WHEREUPON A LUNCH RECESS WAS HELD)
MR. RACE: For the record, it’s 1:30. The
documents are taking fairly long. Mr. Papageorge has outlined

certain areas and named expertise, I provided you with a list
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of areas, and perhaps for the remainder of this afternoon I’1ll
finish going through these documents and then talk to Tom
about how to formulate a corporate deposition; does that
appear reasonable to you?

MS. SUTTER: Based on our discussion off the
record where you gave me the number of paragraphs that you
were thinking of reducing your corporate deposition notice to,
it certainly sounds to me more reasonable than the'original
document. I am concerned about the time frame in which we are
dealing under the Case Management Order to deal with all this
last-minute discovery that’s being conducted, but the
paragraphs you mentioned to me sounded like an effort to
narrow the scope, we’re appreciative of that, and Tom Carney
and I are both willing to meet with you and see what can be
worked out during the remaining time that we have under the
parameters of the Case Management Order.

MR. RACE: 1It’s been expanded to June 8th by

agreement.

MR. RACE: Rick, I would like to do the same with
you.

MR. WUNDERLICH: You know, I suggested that
earlier.

MR. RACE: It takes time. You know, it’s like
Mark Twain said, "If I had more time this letter would be

shorter."
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MR. WUNDERLICH: My only additional comment, Joe,
as I’'ve told you, I have more difficulty in locating
someone -- we have to respond to certain areas and because of
the lack of people that are still employed with Westinghouse
who may have had knowledge concerning PCBs, you know, so the
quicker the better would be my response in terms of telling me
exactly -- if we can reach some sort of agreement on it.

MR. RACE: Part of the exercise is to‘take a look
at the documents and that’s -- has been true in both cases.
And so that’s being done and it will be done when I get_back
to the office.

MR. WUNDERLICH: Okay.

Q. (BY MR. RACE) Okay. Do you recognize this

correspondence of June 16th, 1975, previously marked as 1505?

A. I have read the document.

Q. Do you recognize that document?

A. Yes, sir, I do.

Q. Okay.

A. I don’t =-

Q. You were in fact cc’d on this document; correct?
A. Yes. To clarify, I do not recognize the .

handwritten notes on the document.
Q. Okay. With respect to the document, this
indicates that, as you’ve previously testified, that Vos had

substantiated that there was furans in chlorinated biphenyls;

WATER_PCB-SD0000015284
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correct?

A. It does refer to Dr. Vos’ study. He misses it by

a year or so in terms of time, what had happened.

Q. Who is D. Wood?

A. David Wood, a Monsanto employee.

Q. What capacity?

A. 1975, I don’t recall his formal title. He was

the individual that was involved with the marketing back at

the home office of PCBs used in the electrical industry.

Q. And J.N. Haggart?
A, Haggart is his counterpart in the United Kingdom.
Q. Okay. Now, Wood is writing saying: "We need to

develop our own methods to determine if indeed chlorinated

dibenzylfurans are present and what is the potential hazard."

a. Uh-huh. (Yes)
Q. One, when did you know that furans were toxic?
A, I had a personal I’m going to call it inkling

that furans were potential health hazards, health problems not
only to humans but to wildlife about the middle of 1970, but

Emmett Kelly would be the one to --

Q. Emmett Kelly would be the one to address that?
A, Yes.
Q. And he said "we need to develop our own method;"

from that am I correct in stating that at the time of this

correspondence Monsanto did not have a method similar to Vos?
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A, No, that is not correct.

Q. Okay. Tell me why Monsanto could not simply use
Vos’ method of determining furan contamination.

A. We did. We were using it. It appears that David
Wood wasn’t tuned in to what the research analytical chemists

were up to.

Q. Do you know why Vos’ method was not successful in 4‘?
determining contamination in American PCBs?

A, Vos’ method was able to detect PCB -- furans in
PCBs down to a certain low level. The presence of furans in
Monsanto-produced PCBs was below that level so the instrument
couldn’t see it no matter how much the fine-tune knob was
turned, so to speak, literally.

Q. Do you know what the level of furan
contamination, I think I’ve asked this, in the Vos studies
were, parts per million?

A. I don’t remember now, no.

Q. And what level were the furan -- what was the
contamination level of furans in Monsanto PCBs ultimately

established in the seventies? : g

MS. SUTTER: Objection to the vague form of the

question.
-

A. I don’t pretend to remember the exact numbers, rd\\

but it seems to me I recall a range like five, ten parts per

million, something like that, but those are not exact numbers.
/’/r \\\
N éqoﬂo

H4
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Q. (BY MR. RACE) Do you recognize that which is
dated August 15th, 19752 Actually, Doctor, I’m going to
address the first page of that. Do you recognize the first
page?

A. Yes, I do.

Q. Okay. This establishes that in 1975
dibenzylfurans were identified in PCBs, in Monsanto PCBs in

specific; is that correct?

A. That’s the reference to Dr. Risebrough’s work,
yes.

Q. We’re going to mark that as Exhibit No. 7. I
call your attention to September -- internal memo September

25th, 1975. Do you recognize that?

A. Yes, I recognize it.

Q. I’1]l mark this now as Plaintiffs’ Exhibit No. 8.
This is written by Mr. Levinskas?

A. Yes.

MS. SUTTER: Are you referring to the front page

of Exhibit 8 or the entire Exhibit 872

Q. (BY MR. RACE) The front page. Do you know who

prepared the toxicity statement which is attached to that

memo?

A. I do not.

Q. Okay. Had you -- you’ve seen that toxicity
statement in -- as reflected in the memo on September 25th,
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19757

A. On or about that period of time, yes.

Q. Okay. How many versions were written prior to
the final?

A. I have no way of knowing. I don’t know.

Q. Okay. Down on the last page of the memo --

statement, excuse me, the last page of the statement it says:
"Aroclors" and then penciled in above that is 1242 and 1254.

Do you know who was responsible for that?

A. I do not.
Q. To whom was this statement issued?
A. I just am having difficulty recalling exactly who

received copies of this. I just don’t remember.

Q. Okay. Well, my question was who penciled in the
1254 and the 12547

A. I answered that. I don’t know.

Q. Excuse me. Do you agree with the statement that
"Not withstanding the furan contamination the 1242 and 1254 do
not present any unreasonable human health hazards?"

MS. SUTTER: Where are you finding that

statement?
A, The reference to furans, I don’t see that here.
MS. SUTTER: Nor do I.
Q. (BY MR. RACE) At that point in September of 1975
it was known that Monsanto -- Monsanto’s PCB contained furans;

N
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éorrect?

A. It was known that the Food and Drug
Administration laboratory had found what they noted as being
furans, chlorinated furans in Monsanto’s Aroclors, yes.

Q. Did the existence of those furans ever change
Monsanto’s position with respect to the health hazards
associated with PCBs?

Aoz o

A, No. There was no new —-- no new toxicity deted
A need o

indicateﬂ:iﬂ—th€4change.

Q. Was there any discussion as to the level of QﬂJTD.
contamination that would have to be reached before furans 54
posed a threat to human health?

A. I personally don’t know. You have to ask Dr.
Kelly.

Q. I call your attention to an internal memo
November 20th, 1975. Do you recognize that?

A. I recall this memo, yes.

Q. Okay. This memo reflects studies of Dr.

Kimbrough in which carcinogens were found in rats exposed to
Aroclor 1260. It doesn’t say in this study. The setting --
do you recall the setting in which this --

A. This memo pertains to another memo in which the
two studies were reviewed and discussed.

Q. Okay. Now, Dr. Kimbrough’s studies, you would

agree, found lesions or precancer tumors in rats exposed to

WATER_PCB-SD0000015289
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PCB; correct?

A. That is correct.

Q. Now, do you recall -- Strike that. Monsanto’s
response was to have the slides analyzed by pathologists
employed at IBT; is that correct? As well as the Eppley
Institute; is that correct?

A. That is correct.

Q. Now, how many Monsanto -- excuse me. vstrike
that. How many pathologists in total reviewed those slides on
behalf of Monsanto?

A. I don’t know the number.

Q. It was more than Dr. Pour; is that correct? More
than just Dr. Pour?

A. Certainly there were the pathologists at IBT and

there is at least two or three there.

Q. There is a Dr. Richter?
A. Dr. Richter, Dr. Gordon and others.
Q. Have you had discussions with any of those

pathologists personally?

A. At what time?

Q. Concerning Dr. Kimbrough’s findings.

A, Not me personally, no.

Q. Were you aware that Dr. Richter and Dr. Gordon

actually concurred with Dr. Kimbrough’s findings?

A. Yes.

WATER_PCB-SD0000015290
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Q. And it was only Dr. Pour who contested Dr.
Kimbrough’s findings; is that not correct?

A. That’s my understanding, yes.

Q. And Monsanto did not request Dr. Kimbrough or Dr.
Richter or Dr. Gordon to publish any statements concerning
their review of Dr. Kimbrough’s slides; is that correct?

MS. SUTTER: Could I hear that question again,
please? |
MR. RACE: Would you read it back?
(PENDING QUESTION READ BACK BY THE REPORTER)

A. If I understand the question correctly, Dr.
Kimbrough did publish her findings and --

Q. (BY MR. RACE) But -- go ahead.

A. Now, in terms of whether Dr. Richter or Dr.
Gordon published findings, as I recall, a document was
prepared and issued by Dr. Callandra who was the top
individual at IBT to whom Drs. Richter and Gordon reported, so
IBT is represented by that document regarding these
observations, these findings.

Q. The statement issued by Dr. Callandra indicated
that Dr. Kimbrough’s slides -- Dr. Kimbrough’s interpretation
of the slides was correct?

A, Yes. It also indicated that the findings of the
two studies were different.

Q. Okay. Now, you say the findings of the two
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studies; did Dr. Pour actually conduct a study or did he just

review the Kimbrough -- Dr. Kimbrough’s slides?

A. He reviewed both the IBT slides and the Kimbrough
slides.

Q. Okay. And Dr. Pour took the position that both

the Kimbrough slides and the IBT slides were negative insofar
as relationship between PCBs and cancer?

MS. SUTTER: Objection to the form of the

question.
Q. (BY MR. RACE) Is that correct?
A. Yes.
Q. Let me mark that as Exhibit 9. Okay. I call

your attention to the January 29th, 1970 memo from Wheeler
which you are cc’d. Do you recognize that?

A. I do.

Q. Okay. I mark that as Exhibit 10. Which chronic

studies is Wheeler referring to?

A. He’s referring to the lifetime studies with rats.
Q. Okay.
A. To which were exposed to Aroclors 1242, 1254 and

1260. He'’s also referring to long-term studies with Beagle
dogs and also with leg horn chickens.

Q. Now, these are studies that were conducted by
IBT?

A, That’s correct.
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Q. Once again, all the chronic studies that Monsanto

directed were conducted by IBT; is that correct?

A. That is correct.

Q. Those studies commenced in 19697

A. The chronic studies, yes.

Q. Is it true that even before the study was

completed it was recognized that PCBs are exhibiting a greater
degree of toxicity than anticipated?

A. That is true.

Q. Okay. But ultimately the IBT studies held'that

PCBs were non toxic; correct?

A. No, no, no.

Q. Excuse me. Not non toxic, non carcinogenic?

A. Correct.

Q. You concur with the statement that PCBs are about

the same with respect to toxicity as DDT?
A. That’s my understanding, yes.
MS. SUTTER: I would object in that Counsel
didn’t complete the whole sentence. It says "about the same

as DDT in mammals."

Q. (BY MR. RACE) Are humans mammals?
A. Yes, it’s my understanding.
Q. Mr. Papageorge, are you aware of a bate stamp

method, have you come into that --

A, I’'m sorry?

WATER_PCB-SD0000015293
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Q. Bate stamp, are you familiar with that?

A. Bate stamp?

Q. Yes.

A. I'm not familiar with that expression.

Q. Do you recognize any of the numbers on the bottom
of this page? Now I’'m referring to -- I’m specifically

referring to SCM and then a series of numbers. Can you draw
any conclusions from looking at that number?
A. No, I’m sorry, I can’t.
Q. Okay. Did you give testimony in the Scott.case
in Beaumont, Texas?
A. Yes, I did.
Q. Had you seen or reviewed this document that I’m
now referring to?
MR. WUNDERLICH: What’s the date of that
document?
MS. SUTTER: The date of the document is December
17, 1951. I do have an objection to the form of question.
Are you asking him whether he ever saw it or whether he saw it
in connection with Scott?
MR. RACE: If he’s ever seen it.
MS. SUTTER: If he’s ever seen it. All right.
A. I don’t recall this document at all.
Q. (BY MR. RACE) Are any of the names of the

individuals there familiar to you?
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A, Mr. Mather and Dr. Weddell and Mr. Marshall are

Monsanto employees in Monsanto’s research department.

Q. Okay. This appears to be an internal Monsanto
memo?

A. It appears to be so, yes, sir.

Q. Okay. Chlorinated diphenyl is the same as a

chlorinated biphenyl; is it not?

A. Yes.

Q. Okay. And are you aware that literature back in
1951 revealed a history of skin trouble or liver trouble
including some fatal cases attributed to heavy exposures to
chlorinated diphenyls?

A. I'm aware of literature that referred to those
kinds of symptoms and ailments as it related to commercial
mixtures of chlorinated naphthalenes with some chlorinated
diphenyls present, yes.

Q. Okay. Was chlorinated naphthalene a contaminant
in Aroclors?

A. I don’t believe I ever saw a report that reported
the presence of chlorinated naphthalenes in Aroclors.

Q. Is -- chlorinated naphthalene is a hydrocarbon;

correct; chlorinated hydrocarbon?

A. Yes.
Q. As PCB is a chlorinated hydrocarbon?
A. Yes.,
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Q. Within the family of chlorinated hydrocarbons you
can break them into smaller categories; can you not?
A. I don’t know what you mean by category. You mean

solids and liquids and gases?

Q. Is there not a category of chlorinated aromatic
hydrocarbon?

A. Yes.

Q. Okay. And both PCBs and the naphthalénes fall

into that category?

A. Yes, anything that has the hexagon formatiqn
reflecting the benzene ring is called an aromatic.

Q. Okay. And there are recognized similarities of
substances within that I’m going to call it family; is that
correct?

A. Well, that’s true of so many chemicals; there are
similarities and there are dissimilarities. I don’t know how
to answer that.

Q. Okay. If you ~- okay. Is it also true that the
chlorinated aromatic hydrocarbons tend to be the more toxic
chlorinated hydrocarbons?

MS. SUTTER: Objection to the form of the.
question.

A. You’ll have to ask Dr. Kelly how that compares to
other chlorinated hydrocarbons like chloroform and carbon tet.

and literally hundreds of chlorinated hydrocarbons.
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MR. RACE: Premised on Mr. Papageorge recognizing
this as being a Monsanto internal memo, although he doesn’t
have personal knowledge of the memo itself, but recognizing
the people mentioned in the memo I will attach it as
Plaintiffs’ Exhibit No. 11.

Q. (BY MR. RACE) Doctor, is it true that the
chlorinated aromatic hydrocarbons have in common the fact that
they produce an odor? I don’t know, I’m just gueséing.

A. All chemicals have a distinctive odor.

Q. Do you know what the aromatic specificallyvrefers

to, what common property?

A. I’'m not aware of any such description.

Q. PCB has an odor; does it not?

A, Yes.

Q. Can you describe that odor?

A, I can describe what I sense, and I would suggest

that this is quite subjective; different people smell
different odors. To me it reminds me of a mild disinfectant
type odor.

Q. And your ability to smell that odor indicates the
chemical is in the air?

A, Oh, yes. Otherwise I wouldn’t smell it.

Q. Okay. And the stronger the smell the greater the
volume the chemical would be in the air; is that correct?

A. That’s generally the way with materials.
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Q. okay. Now, do you recognize the document dated
8th September, 1955 and attached thereto I believe is a letter
dated September 20th, 19557?

MS. SUTTER: I would like a moment to take a look

at these documents, please.

A. I do not recall seeing any of these three --
Q. (BY MR. RACE) Three documents?

A. -- documents.

Q. could you tell me in the first document who is

Dr. H.R. Newman?

A. He was the -- I don’t know the official
designation. He was the head medical person in Monsanto in
the United Kingdom.

Q. And the author of the letter on the first one is
J.W. Barrett?

A. Dr. Barrett was -- again, I don’t recall his
official designated title, but he was a principle individual
in the research activities of Monsanto Europe.

Q. Okay. And the second document is authored by Dr.

Kelly and we can ask Dr. Kelly about that, I suppose?

A. I would suggest that, yes.

Q. When you started with Monsanto in ’57; was it?
A. 751.

Q. Excuse me. ‘51, until 1955 did YOu have

concern -- Strike that. Was it -- to the best of your ¢W\ L//
N
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knowledge did Monsanto have concern prior to 1955 concerning
the toxicology of Aroclors?
A. Well, the -~ there were guidelines as to the

kinds of things to avoid doing to limit exposure. There were,

for example, guidelines regarding the amount of PCBs that
could be in the breathing air or the working environment.
There were of course concerns regarding getting it on the
skin. There were concerns about getting too much 6n your

clothing and not changing it as appropriate. Yeah, there were

concerns of that kind. *l
Q. Do you know what Monsanto’s policy was with éCD
respect to advising client -- customers of the relevant -- not 5¥0

relevant, various toxicity of the different Aroclors?
MS. SUTTER: Mr. Race, I apologize, I didn’t
understand that question.

Q. (BY MR. RACE) Let me strike the question and try
again. It’s true that back in the early fifties Monsanto was
of the opinion that higher chlorinated Aroclors were more
toxic than the lower chlorinated Aroclors?

A. Yes, they got that from the animal studies that
were made up to that time.

Q. Okay. And did -- let me direct your attention to
the September 20th, 1955 letter, the last paragraph. Will you
agree with MCC’s position, that’s Monsanto Chemical Company;

correct? The last paragraph of the -- the last paragraph on

WATER_PCB-SD0000015299
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Page 1 of that correspondence.

A. Page 1. Yeah, MCC was commonly used to describe
Monsanto Chemical Company.

Q. Okay. I -- are you -- do you concur with the
statement in the last paragraph indicating Monsanto’s position
can be summarized up in this fashion: "We know Aroclors are
toxic but the actual limit has not been precisely defined. It
does not make too much difference, it seems to me,'because our
main worry is what will happen if an individual develops any
type of liver disease and gives a history of Aroclor exposure.

I am sure the juries would not pay a great deal of attention

to MACs."
A, I'm sorry, I missed the question.
Q. Would you agree with that statement?
A. Well, in essence I agree with it. Of course, it

doesn’t describe what is meant by history of Aroclor exposure
and I would like -- a person would have preferred seeing some
level of exposure, time, how long an exposure, but in my
viewpoint, yes, overexposure to these materials can lead to

health problems, that’s well-known.

Q. MACs refer to what?

A. Maximum Allowable Concentrations. I believe
that’s -- it had to do with exposure levels in the workplace.

Q. Does this appear to be communications, the first

one, the letter from Monsanto U.K. to Monsanto U.S. and then
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the response by Dr. Kelly to the U.K.?

A. Well, as I see it, there are two responses that
Dr. Kelly made; he made the initial one on September 20 and
then apparently had some additional thoughts that he sent two
days later.

Q. Okay. I’11 mark that as Plaintiffs’ Exhibit 12.
I call your attention to the correspondence dated December 6,
1955. The first correspondence was written by D.V; Hardy.

MS. SUTTER: The witness is still reviewing the
document. Do you want to interrupt his review to ask one
question?

Q. (BY MR. RACE) Do you need to review the entire
document to ascertain whether you’re familiar with it, if
you’ve ever seen it before?

A. No. I can say that I don’t recall ever seeing
this document.

Q. Well, then I’m not trying to make you read it
now. That saves us time. You don’t have to read the entire
thing.

A. I didn’t know what kind of questions to expect.

Q. If -- let me try it this way. The -- this first

letter was written, it appears to be authored by D.V.N. Hardy;

correct?
A. Yes.
Q. It’s marked confidential. Do you know who Mr.

WATER_PCB-SD0000015301
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Hardy is?

A. Dr. Hardy was a medical doctor in Monsanto Europe
reporting to Dr. Newman.

Q. Okay. And this appears to be a Monsanto
correspondence; is that correct?

A. Yes.

Q. Okay. Is it true that the lower chlorinated
Aroclors are more vaporous? |

A. I guess you could use that term. They are --
they can form vapors at lower temperatures.

Q. Okay. So at a given temperature you may have
more of the lower chlorinated PCBs in the air than the higher
chlorinated PCBs; correct?

A. That is generally true, yes.

Q. Okay. And the toxicity is directly proportionate
to -- Strike that. A harmful effect would be directly
proportionate to an equation of toxicity and concentration;
correct?

MS. SUTTER: Objection to the vague and confusing

form of the question.

Q. (BY MR. RACE) 1In other words, Dr. --

A. Yes.

Q. Would you agree with that statement?

A. I’'m trying to recall your first words.

Q. Let me try to ask it this way: If you get more
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of a less toxic substance it may be equally harmful as if you
got less of a more toxic substance?

A. It’s a combination of the type of material, how
much of the material, and of course, time.

Q. Okay. Now, if you will, could I call your
attention to last sentence of the second paragraph on Page 2.

MS. SUTTER: Just a minute. This is the document
that you said you weren’t going to ask him questioﬁs about so
now the witness is going to complete his review of the
document that you’re about to start asking him questions
about.

Q. (BY MR. RACE) Either that, or I’1ll ask you this
gquestion: Do you agree or do you disagree: "It is now clear
that toxicity increases with degree of chlorination and that
this effect may cancel or even outweigh the advantage due to
decreased vapor pressure?"

MS. SUTTER: I object to the form of the question
in that you’ve picked one sentence out of a whole-page
document after encouraging the witness not to read the entire
document. I think he has a right to do that.

Q. I don’t think it’s necessary. Can you agree with
that statement or do you have to read the entire document?

A. No, I -- I heard some words you read off here and
I haven’t found the words yet.

Q. The last sentence, right there.
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A. Well, I -- from what I understand of these PCB

materials, the reference to toxicity increasing with degree of

chlorination is not necessarily true.

creature -- I’m looking for a word.

It depends on the

That is exposed to it.

An example that we found out is that the chickens were

susceptible to the lower chlorinated materials, so that

contradicts this statement here. And

then the second part of

that sentence when it says "may cancel or even outweigh,"

that’s speculative. There is no way to really equate that

with accuracy.

Q. Now, you recognize this as being a Monsanto

correspondence; correct?

A. Yes. It is a collection
Monsanto.
Q. What is the similarities

Aroclor 124272

A. Pydraul 150 is a mixture

recall one of the ingredients in that

Q. Do you recall any of the

Pydraul 1507

of documents from

between Pydraul 150 and

of chemicals. As best I

mixture is Aroclor 1242.

other chemicals in

A. Not in specific detail.
Q. Who would know about that from Monsanto?
A. I'm trying to recall an individual in Monsanto’s

research department that developed these mixtures. I would

suggest -- I don’t know how available

this person is. Dr.
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Roger Hatton, H-A-T-T-0-N, was an individual familiar with
Monsanto’s hydraulic fluids.

Q. Are -- do you know whether any of the other
substances in the Pydraul 150 were of equivalent toxicity of
1242 or greater?

A. Not -- since I don’t remember what they were I
can’t answer.

Q. Okay.

MR. RACE: Off the record.

(WHEREUPON AN OFF THE RECORD DISCUSSION WAS HELD)

MR. RACE: Let me just say, just quickly, we’re
going to agree -- I’1l go through a few documents that I have
here and we have agreed to meet to try to work out some type
of corporate deposition as well as some stipulation as to
documents. Is that everybody’s agreement?

MS. SUTTER: All counsel for all parties have
agreed that we will meet and attempt to stipulate to
documents.

MR. RACE: And work out something for the
corporate deposition.

Q. (BY MR. RACE) Do you recognize this memo. dated
July 30th, 19757 Have you previously seen that document?

A. I recall the document, yes, sir.

Q. Okay. We’ll mark this as 14. Okay. This

document reflects that Monsanto acknowledged that --
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acknowledged evidence of Aroclor 1260 being carcinogenic; is
that correct?

A. No. It acknowledges that a study which used a
strain of rats of one sex did show some liver effects that
could be construed as being carcinogenic in nature, but it
also points out that there are other studies that do not show
the same results.

Q. What is a carcinogenic effect -- or tﬁe
carcinogenicity of DDT?

A. I don’t know. You’ll have to ask Dr. Kelly.

Q. Do you have an opinion one way or another as to
whether Aroclor 1260 has a potency comparable to that of DDT?

A. I do not.

Q. I draw your attention to that which has
previously been marked Plaintiffs’ Exhibit 817. Do you
recognize this document?

MR. WUNDERLICH: What’s the date on that?
MS. SUTTER: April 17, 1970.

Q. (BY MR. RACE) I’m not going to ask you about the
attached documents, but only the first page.

A. I recall the document.

Q. Okay. I’1l1 mark it as 15. 'Now, what is meant by
the paragraph "Please do not present any Teach-In "visitors"
with prepared handouts on PCBs. You may use this information

in verbal conversation should the occasion arise?"

e tdbmme Ll =
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A. Well, just like it says; in other words, don’t
give this to any individuals.

Q. What was your reasoning for not wishing to give
the question and answer sheet on PCBs to individuals?

A. Primarily because I personally saw this as a
highly technical kind of subject that could be misunderstood
by individuals who didn’t have the -- what I felt was the
appropriate background and would be best to have sémeone
talking to them and finding out what the concerns if any might
be and then attempt to answer them and if the Monsanto person
couldn’t answer them he could come back to people like me or
Dr. Kelly and get a -- and get an answer.

Q. Okay. You testified before concerning Dr. Pour’s
evaluation of Dr. Kimbrough’s study. Do you recall that?

A. Yes.

Q. Okay. I’m going to call your attention to a
letter dated November 17th, 1975. A memo, excuse me. In
which you were cc’d. Do you recognize that?

A. As I read it I recall it, vyes.

Q. Okay. Do you know who scribbled the handwritten
note on the bottom?

A. I do not.

Q. Now, the Eppley Institute was an institute that
had -- Strike that. Dr. Pour was employed by the Eppley

Institute; correct?
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A. Correct.

Q. Do you know why the Eppley Institute did not want
to be associated with Dr. Pour'’s position on PCBs?

A. I don’t think that’s a correct interpretation of
the positions of the two. The Eppley Institute supported Dr.
Pour’s position regarding the ~- his findings, but they didn’t
want his name, as well as Dr. Pour didn’t want his name, in
the public press. Dr. Pour and the institute preférred to
deal with scientists on a scientist-to-scientist basis rather
than work through the public media.

Q. Do you know if Dr. Pour had made a statement that
he did not want his interpretation of Dr. Kimbrough’s slides
subjected to peer review?

A. That I don’t know anything about. I never heard

that before.

Q. Had you seen previously that handwritten note at
all?

A. I don’t recall the handwritten note.

Q. Do you recall the memo?

A. I do.

Q. I call your attention to a handwritten note, the

top of which is written "charges against Monsanto products in
5-13-83 Wall Street Journal, WSJ." Do you recognize the
handwriting on this?

A. No. This is the first time I’ve seen this

WATER_PCB-SD0000015308
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document.

L

Q. Were you aware that Levinskas caused Callandra --
I call your attention to the second category, Callandra at IBT
to change language from mildly tumorigenic to does not appear
to be carcinogenic in an IBT report on toxicity of PCBs.

A. I'm aware of the proposed change in wording that
Dr. Levinskas made and it’s based on the fact that there were
three studies run simultaneously. The data was siﬁilar so
that the conclusions were identical really. Two of the
reports had the expression "does not appear to be
carcinogenic," the third one had the phrase "mildly
tumorigenic," and Dr. Levinskas suggested that since the data
does not indicate otherwise why not have the same conclusion
for all three reports, and that’s the basis for his

recommendation.

Q. Are the other two reports -- the other two
studies were also conducted by IBT?

A. Yes.

Q. When did Monsanto first insist on indemnity
contracts with their purchasers of PCBs?

A. The program was initiated in December of 71 to
become effective starting in 1972.

Q. Okay. Had there been any indemnity agreements
prior to that date?

A. Not to my knowledge.
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Q. Do you have knowledge concerning those indemnity
agreements?

A. I have some knowledge.

Q. Who is primarily responsible for those?

A. I can give you my understanding. The director of

the product group, Howard Bergen was the person who came up
with this idea.

Q. And the understanding was if there waé any harm
that was caused by the use or exposure to PCBs then Monsanto’s
customers would pay rather than Monsanto if the PCB had-been
resold or used by Monsanto customers; is that correct?

MS. SUTTER: I object to the relevance of the
ingquiry.

A. I would suggest that the documents that were
prepared kind of speak for themselves. The wording is there
about Monsanto’s role and the customer’s role should a
situation arise.

Q. (BY MR. RACE) Did Monsanto have indemnity
agreements concerning any other products other than PCB?

A. I don’t know.

Q. I call your attention to that which has

previously been marked as Exhibit 1536.

A. I’'m having trouble locating it.
Q. Do you recognize that document?
A. I recognize the document.

WATER_PCB-SD0000015310
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Q. Okay. I’11 mark it as Exhibit 16. Now, this
document is talking about --

MR. WUNDERLICH: What is the date on that
document, please?

MR. RACE: January 24th, 1977.

MR. WUNDERLICH: Okay.

Q. (BY MR. RACE) Do you recall the conversations
that you had in connection with this document, in éonnection
with the production of this document?

A. Yes, I do.

Q. Okay. What was Mobil’s belief with respect to
PCB as being a possible carcinogen?

A. Well, more correctly it was the belief of an
investigator, and I don’‘t at the moment remember whether she
was a -- an employee of Mobil 0il or Mobil Chemical or some
outside scientist, but she conducted a study that indicated
that cases of melanoma were due to exposure to PCBs. At a
meeting in Cincinatti with representatives of NIOSH, the Mobil
representative, and I must confess, I’ve forgotten his name, I
believe it was a Dr. Harbison, but I could be wrong, he was a
member of a committee of which I was a member, commenting on a
document that NIOSH was preparing for publication on PCBs and
he told the group that the study was incomplete, that he
preferred that any reference to that study be qualified and

that the study would be continued, as far as Mobil was
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concerned.
Q. Do you know who authored the study?
A. Her name starts with a B. B-A-H-N. I’m not

positive of that.

Q. Bahn?

A. The Bahn study, that’s it.

Q. That was a study of Bloomington workers?
A. No, Mobil laboratory employees. With'that

discussion I was speaking with the representative of NIOSH who
is mentioned in the document and he understood the comments
the way I did and that’s what triggered this particular
document.,

Q. Do you know of any other studies that have shown
positive association between PCB exposure and melanomas?

MS. SUTTER: I object to the form of the question
in that I think it mischaracterizes the studies and contains
undefined technical epidemiological terms, namely "positive."
Subject to that, you may answer.

A, I'm not aware of any studies that relate PCBs to
melanoma other than this initial work that we discussed here
regarding Mobil Chemical laboratory workers.

MR. RACE: Okay. I would like to -- I tell you
what I'm going to do for the record, although it’s only 3:00,
what I would like to do is I think in order to expedite this

matter, the easiest way to handle it at this juncture is to
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continue your deposition and hopefully in lieu of continuing
this one we will do a corporate deposition which will forego
any of this in the future, subject to working out some terms
with counsel here.

MS. SUTTER: I certainly don’t control when you
conclude a deposition or what you ask. This is a
knowledgeable -- you know, Mr. Papageorge, you mentioned some
areas I think out in the hall, and it was my underétanding
that you were going to ask him a number of questions here
today. You’‘re now saying that you prefer to depose him as a
corporate designee rather than in his personal capacity. I
think he has a lot of knowledge that you haven’t started to
cover here yet today. You’ve mentioned --

MR. RACE: Well, he’s got to go by 4:00 and T
can’t cover everything by 4:00.

MS. SUTTER: I understand that, Counsel, and it’s
now five after three, and I’'m not trying to tell you what you
should or should not be doing, I am just -- it’s difficult for
me to comment on the corporate designee notice that you‘re
anticipating when I haven’t seen it yet and ~--

(WHEREUPON AN OFF THE RECORD DISCUSSION WAS HELD)

MR. RACE: So for purposes of the record, I'm
going to say that my intent is if I have to continue this
deposition, if we can’t agree on the parameters of a corporate

deposition, that’s my position, for the record, so you know
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MS. SUTTER: He will read it.

(SIGNATURE OF THE WITNESS NOT WAIVED)
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I, WILLIAM B. PAPAGEORGE, P.E., do hereby state

that I have read the foregoing questions and answers appearing

in this transcript of my deposition, Page 3 through and
including Page 73; that this is a true and accurate
(corrected) record of said answers given in response to the
gquestions appearing herein.

(!

v?}/f—a- Fretg
WILLIAM B. PAPAGEORGE, P.E.

[l pnier

STATE OF MISSOURI )
) ss
COUNTY OF ST. LOUIS )
Before me personally appeared WILLIAM B. PAPAGEORGE,
P.E., to me known to be the person described in and who
executed the foregoing instrument and acknowledged to and
before me that WILLIAM B. PAPAGEORGE, P.E. executed the said

instrument in the capacity and for the purpose therein
expressed.

Subscribed to before me thlS//SfL day of<:;;;4L¢z%,
197%.

JOSEPHINE B. NIBLOCK
My Notary commission expires: URLIC STATE OF [icer
ST. LOWS COUNTY
HY COBUBSION BP. Jid. 15,1603

i#ﬁa&dé/u/ 4 §4Léé&y?

./ [NOTARY PUBLIC]

JUDITH and STEPHEN BECHTOLD VS. MONSANTO COMPANY and
WESTINGHOUSE
Cause No. 862-00694
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CASE NAME: Bechtold v. Monsanto, Case # 922-00911

WITNESS NAME: William B. Papageorge

DATE: May 18, 1994

DEPOSITION CORRECTION SHEET

Upon reading the deposition and before subscribing thereto,
the deponent indicated the following changes should be made:

Page § , Line J/
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155,41
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Page ¢, Line O
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/
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ORIGINAL

, WILLIAM B. PAPAGEORGE, P.E., do hereby state
that I have read the foregoing questions and answers appearing
in this transcript of my deposition, Page 3 through and
including Page 73; that this is a true and accurate
(corrected) record of said answers given in response to the
questions appearing herein.

ﬁf;fﬁiy¢x/ CE;Z%3147%Wby&__
WILLIAM B. PAPAGEORGE, P.E.

CERIIEICATE
STATE OF MISSOURI )

) Ss
COUNTY OF ST. LOUIS )

Before me personally appeared WILLIAM B. PAPAGEORGE,

P.E., to me known to be the person described in and who
executed the foregoing instrument and acknowledged to and
before me that WILLIAM B. PAPAGEORGE, P.E. executed the said
instrument in the capacity and for the purpose therein
expressed.

~ Subscribed to before me thisx/SfL day ofKZZ;éffiz%,
19.°%.
JOSEPHINE 6. NIBLOCK
My Notary commission expires: UBLIC T OF 1SS T .
ST. LOUIS COUNTY
1Y CRTUSSION EXP. JAN. 15,1823

Cdeslliins 4 Y1 0dcs,
7 Ao\

{NOTARY PUBLIC]

JUDITH and STEPHEN BECHTOLD VS. MONSANTO COMPANY and
WESTINGHOUSE
Cause No. 862-00694
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CASE NAME: Bechtold v. Monsanto, Case # 922-00911

WITNESS NAME: William B. Papageorge DATE: May 18, 1994

DEPOSITION CORRECTION SHEET

Upon reading the deposition and before subscribing thereto,
the deponent indicated the following changes should be made:

Page _& , Line [/
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Page
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I, WILLIAM B. PAPAGEORGE, P.E., do hereby state
that I have read the foregoing questions and answers appearing
in this transcript of my deposition, Page 3 through and
including Page 73; that this is a true and accurate
(corrected) record of said answers given in response to the
guestions appearing herein.

WILLIAM B. PAPAGEORGE, P.E.

STATE OF MISSOURI )
) Ss
COUNTY OF ST. LOUIS )
Before me personally appeared WILLIAM B. PAPAGEORGE,
P.E., to me known to be the person described in and who
executed the foregoing instrument and acknowledged to and
before me that WILLIAM B. PAPAGEORGE, P.E. executed the said

instrument in the capacity and for the purpose therein
expressed.

Subscribed to before me this day of '
19 .

My Notary commission expires: .

[NOTARY PUBLIC]

JUDITH and STEPHEN BECHTOLD VS. MONSANTO COMPANY and
WESTINGHOUSE
Cause No. 862-006%4
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NOTARIAL CERTIFICATE

STATE OF MISSOURI )

)
CITY OF ST. LOUIS )

I, VICTORIA MENAUGH FAUSER, a Certified Shorthand
Reporter and a duly commissioned Notary Public within and for
the State of Missouri, do hereby certify that there came
before me at the offices of Wilburn, Suggs & Watkins, 1221
Locust Street, St. Louis, Missouri 63103,

WILLIAM B. PAPAGEORGE, P.E.,

who was by me first duly sworn to testify to the truth and
nothing but the truth of all knowledge touching and concerning
the matters in controversy in this cause; that the witness was
thereupon examined under oath and said examination was reduced
to writing by me; that the signature of the witness was not
waived by agreement of all parties; and that this deposition
is a true and correct record of the testimony given by the
witness.

I further certify that I am neither attorney for,
counsel for, nor related, nor employed by any of the parties
to the action in which this deposition is taken; further, that
I am not a relative or employee of any attorney or counsel
employed by the parties hereto or financially interested in
this action.

IN WITNESS WHEREOF, I have hereunto set my hand
and seal May 24, 1994.

My commission expires March 4, 1997.

NOTARY PUBLIC
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October 26, 1970 H, S. Bergen
‘ ¥. R. Richard

R. E. Keller
E. P. \heeler

J. R. 3avage

Recent data froa D', J. P. Mleure's work indicates
the presence of naphthalene in dbiphenyl and
anthracene or phenanthrene and di furan in
Santowax R used in the manufacture of Aroclors.

The naphthalene, anthracene or phenanthrene could
be prescnt in the benzene used in the diphenyl unit
or could de co-produced with the dbiphenyl, ter-
phenyl and quaterphenyl.

The didenzofuran could result froa cxygen containe
ing contaainants in the benzene or, wore likely,
be formed because of the presence of the procoter,

acetomne.

The Anniston Plant should design and execute &
prograa for determiningz the source or sources cf
these contaninants.

W. B, PAPAGEORGR

B

C.A.No.B-84-1103-CA

SCM 068509
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mgrERgect

TO

November 3, 1970 e H. S. Bergen, HBERG
. M. W. Parrar, Queeny
Status of Toxicity Studies and R. E. Keller, S. Second St.

Needs--Aroclors and Substitutes W. R. Richard, WRICH
J. E. Springgate, JSPRI

W. B. Papageorge
WPAPA pageors

Confirming our discussions, I have attached copies of
tables showing the information available and what we
we may need if the current plan for continued sales
for some members of the Aroclor family and substitutes
for others is to be implemented. The enclosed may not
be a complete listing and will have to be reviewed and
updated occasionally. Particularly lacking may be
references to non chlorinated plasticizer materials.

Premises on which the "needs" are based include:

l. The determination that the chlorinated terphenyls
can and will be found in environmental samples.

2. Blodegradation of the chlorinated terphenyls is
virtually impossible.

3. Escape to the environment cannot be prevented in
all proposed applications (including disposal of
products containing them).

4, The lower chlorinated biphenyls may be biodegradable
(metabolized in the mammalian species) with more
toxic effects than the higher chlorinated PCB's--
or at least at lower levels of insult.

5. Nothing more than acute data would be obtained for
mixtures of the lower chlorinated biphenyls and
the chlorinated terphenyls.

6. No chronic (two year studies) would be anticipated.

7. No sub-acute or chronic data would be obtalned on
non-halogenated substitute products such as phos-

phate esters, glycols, etc.
02715l9l|

S Q85585

C.A.No.B-84-1103-CA
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Mr. W. B. Papageorge
November 3, 1970
Page Two

Por budgetary purposes fairly definite costs are indicated.
The total of the costs are as follows:

I. Those studies I feel we canuot.avoid--$191,300
II. Studies to bde dererre& for the time being--$287,000
In the case of Item I, we can make arrangements to pre-
pay Industrial Bio-Test prior to the end of 1970.for any
amount you have available. The remainder can be paid
whenever you wish in 1971. We can also include next

year any portion of the costs for the studies to be
deferred as time and circumstances dictate.

EPW:Ju

Enclosure

SCM 044585

«|!27160'
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AROCLOR TOXICITY DATA

11/3/70
Page 1

*® Control group cost $2,100

Mcs 1016 AROCLOR Sh32 AROCLOR 5hd2
soricity Dete Cost Hava Need Bepin End|Have Need Begin End|/Have _ Need Begin End
Acute : ")
“Hat-LDsg $ 200 $ 200 [11/15 [12/] x|$ 11/15{12/] x{$ (200)*11/1% 12/ *
1970 1970 |31 1970 |31 1970} 31 m
Rabdits-NLD 250 (2%0)* 1970 250 0] X 70 X (250p ‘70
?Q..-l: " " " ) < .
Skin Irr 100 100 | " |~ 100 " "] x N 100 | " w e
A..ovc:w : .
Eye Irr. 128 128 . * 125 " " X " * 125 " :
rebbit) -
' Vapor Inhsla- 200 200 . " 200 » " n " " I
tion (Rats) .
Fish i
(2 species) 600 600 " " 600 . " 600 " " - 600 . .
sub-scute . “
“90-day rat ** | 6,000 6,000 )/2/N m\u 6,000 N1/2/71 a\w 6,000 N1/2/71 a\w 6,000 &w» 4
90-dey dog 10,000 10,000 - | 10,000 - |7 10,000 - |7 10,000 | " 3
Flah m.ooo 3,000 3,000 3,000 3,000
(30-90 day) est) _ m
Teprodustl !
Rats 17,000 Defer Defer Defer Defer .
Chickens 8,000 .Uono-. Defer Defer Defer e
4
Teratol ]
.ﬂmmﬂmdmnk 4,500 Defer Defer Defer Defer :
TOTAL ,975
NEED ...9: A 20,475 20,475 19,600 -1$20,275 .
'] DEFERRED: 29,500 29, 500 29, 500 29,500 t
* (Repeat) —

|
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_Cost -:Lﬁl Begin End/Have Need  Pegin End|Have Need Begin End|Hsve Need Poxin End
_.M.m.ﬂnbuo . 0 200 X b 4 X X
fatbite-MLD 2 b ¢ X X b 4
Aﬁﬂaﬂﬂv 30 [
Skin Irr, 100 {X 5.4 x x X .
{(rabdit) :
£ze Irr. 128 |x X X X B
rabbit) )
vapor Inhals- 200 |X X
tion (Rats) . : '
Fish ' 6 ) y
2 spect $ 600 [12/15 173 $ 600125 h/m [¥ GooRN5 1/ 0k
| (2 species) 600 |x 1970 ..:i 1970 |'71 19701'71 I
WL-dcute ¢
“W-duy rat ** | 6,000 a.ooonT\»\.a m.wm 6,000# -Km n«w: ,
n-dey Gog | 10,000
Fish . 000 O ut§
(39-90 day) a-«o .
17,000 (X Defer .
8,000 |X x ,
4, 4,%0 [11/15]2/14 Defer
. 300 1970 ' 72
TAL: »
<ED NOW? $ 7,500 $ 600 $ 6,6004 $ 6,6009
*" L 'EFERNED: 21,500
g :m t
. ooﬂnﬂo group cost $2,100
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: . . pade 3
AROCLOR TOXTGITY DATA e '
Huno-Chlouro Mono-Bromo
’ AROCLOR 6162 ®
. to ® -
:xicity Dute Cost nve - [Nave  Need Bexin End|Have Nesd Bexin End : ‘:g
ute * ‘ 3 !
1at-10s0 $ 200 $. 200 $ 200 |3ra |aec|X :
htn ‘Tiqtr z |

lletdite-NLD 2 » ol x .
(der=al) %0 20 g” 12 3
Skin Irr 100 100 - 100 " »1ix Y
(rebbae) | Y
Fye Irr. 12 12 " " " " Ix ;
inbbit) S 5 125 . 125 ' ‘
‘Tapor Inhale- 200 200 200 n n 200 [ " .
tion (Rats)

Elah i . ‘
(2 species) 600 600 600 | * " 600 " " X :
b-dcute ——

-day rat e 6,000 6,000 ) 6,000 " " 6,000 . "

79-dsy dog 120,000 10,000 10,000 " | " 1000 | " | :
Fish ,000 3,000 3,000 | " " 3,000 A
(30-90 day) est) b
greduction
liats 17,000 Defer Defer Defer ¥
Chickens 8,000 Defer Defer Defer ﬁ,
eratnlo) :
aLtite §,500 Defer Defer Defer };
JTAL: ¥99.975 .
vED NOWs 20,475 20,475 20,475

£FERREDs 29, 500 29, 500 29, 500
r"{Ropest :

. Control group oost $2,100
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e

. ) . roge o
’ >=oo§ TOXICITY DATA
» me Dichloro
— Dlonem) & Ethert Tot Tat
) « ')
‘xicity Date djRave  Ne¢d Begin EndlHave Need Bagin End|Have _ Need Bepin End
ute .
at-LDso $ 200 |3ra 1st
qtn 'Tiqtr)
.u...e:-zru 250 " ‘72
AG.-‘-#V "
kin Irr, 100 100 100 " "
(rabdat)
..Mo Irr. 125 125 125 " "
radbobit)

‘apor Inhals- 200 200 200 | " "
tion (Rats)
Fish " " -
(2 species) 600 600 600
b-ocute : —
W-day rat ®®| 6,000 6,000 6,000 | " "
9-dey dog 10,000 10,000 10,000 | " "
*leh w-so 3,000 - 3,000 " "
(30-90 aay) est)
;producty . N
._mmmlllw.w 17,000 - Defer Lefer :
hickens 8,000 . Defer Defer ‘

Defer Defer
ZED NOW1 20, 175 20475
“FERRED: 29, 500 29, UOO L

“{Repeat)

* Control group cost $2,100
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FROM LOCATION Iokyo ' cMessrs.
J. Mason
oare December 28, 1970 H. Bergen
. Wheeler

NeJECY

asrinencs YOUur Memo Dec. 21, 1970

TO Mr. W. B. Papageorge
St. Louis, Mo.

Animal feeding studies sponsored and paid for by Monsanto
are the property of Monsanto, obviously.

Al though Kanegafuchi is asking, they also are testing to see
how far Monsanto will go in giving away information.
Refusal to give them details will have no real effect on our
relationships with Kanegafuchi here in Japan. If Mon. ato
files any of its data, with FDA or other governmental agen-
cies, Kanegafuchi will try that route too.

MMK will work closely with Kanegafuchi to try to establish
a PCB marketing plan in Japan that is consistsnt.

In the absence of limitations on use by country in the form
of regulations or laws, it will be impossible to prevent
exports. Wo can persuade them to limit applications in
Japan {rom self interest, but cannot significantly influence
exports to a country which has no regulations. I'm afraid
this includes the U.S.A. until formal regulations issue.

T
J. R, Durland

JRD:fu
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MITSUBISHI MONSANTO CHEMICAL COMANY

FROM LOCATION :rORYo c Mbll re.
J. Mason
oare December 28, 1970 H. Bergen
. Wheeler

SUBJECT

REFIRENCE Your Memo Dec. 21. 1970

10 Mr. W. B. Papageorge
St. Louis, Mo.

Animal feeding studies sponsored and paid for by Monsanto
Are the property of Monsanto, obviously.

Al though Kanegafuchi is asking, they also are testing to see
how far Monsanto will go in giving away information.
Refusal to give them details will have no real effect on our
relationships with Kanegafuchi here in Japan. If Mon. ato
files any of its data, with FDA or other governmental agen-
cies, Kanegafuchi will try that route too.

MMK will work closely with Kanegafuchi to try to establish
a PCB marketing plan in Japan that is consistent.

In the absence of limitations on use by country in the form
of regulations or laws, it will be impossible to prevent
exports. We can persuade them to limit applications in
Japan from self interest, but cannot significantly influence
exports to a country which has no regulations. I'm afraid
this includes the U.S. A, until formal regulations issue.

N

J. R. Durland

JRD:fu

B
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Monsanto

Sart

INDUSTRIAL CHEM ALS CO. : i A
rRON 1NANE o LOCATION) u M uaa’ - Tzr
October 10, 1972 ec. R, E. Keller - TIBG—
Ro Bo mnch - TlB
TRIP REPORT W. B. Papageorge - B2NA

susJECY

TO

". Ro Richud - T3A
R. A. Stohr - A3SB

: E« §S. Tucker E. P. Wheeler - A2SA

T2F

Meeting: Symposium on PCBs - 164th ACS National Meeting,
New York

Date: August 29 and 30, 1972

For Monsanto: W. M. Mees

" Purpose of Trip: To keep abreast of the research being carried

out on the environmental aspects of PCBs.
To identify future problems with PCBs for
Monsanto.

Summary:

The twenty-six papers presented were divided into three categories:
ubiquity (6), analysis and degradation (7), and toxicity (13).

I. Ubiquity

I1M. 10 REY. 1188

Researchers continue to document the presence of PCBs in the
environment and the transport of these materials to the higher
rnembers of the various food chains. The papers dealt primarily
with aquatic systems, and in several cases significant decreases
in the PCB levels were noted. Decreased PCB levels were observed;
by Dr. Y. A. Greichus in the Lake Poinsett, South Dakota ecosysten
(~50%, '70 vs '71), by Dr. O. W. Berg in sediments from lakes and
rivers in Ontario, and by Dr. D. R. Nimmo in samples from Escambia
Bay, Florida (10 fold, ‘70 vs '71).

Dr. Hans J. Ctump - Weisner reported on the U.S. Geological Survey's
monitoring of surface waters for PCB contamination (10 states).

The levels found ranged between 0.1 and 4 ppb. Confirmation was
accomplished by gas chromatography-mass spectrometry.

Dr. A. R, Yobs of the EPA who has been ﬁonitoring human adipose
samples, reported the results of a larger sampling.

PCB in Human Adipose Tissues

Negative 1001 45.7%
Trace - <1 ppm 370 %:.gt
1-2 ppm 651 .8%
>2 ppm 167 7.6% SCH 054138

2189 100.0%

No comment was made regarding the significance of,

found in humans.
BERRREL
027824
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B. S. Tucker
October 10, 1972
Page No. 2

II. Analytical and Degradation

The papers dealing with analytical techniques, often quite
exotic, netted very little useful information.

Dr. D. L. Stallings, using GC/MS, has verified a signiticant
decrease in the penta isomer content of Aroclor 1016 vs Aroclor
1242. He is planning to publish his data in JAOAC soon.

Dr. O. Hutzinger discussed his photochemical degradation experi-
ments with pure isomers. Using both lab and natural conditions
he has observed isomerization, condensation, polymers, polar
materials, higher PCB formation and terphenyls. Experiments
were carried out with thin films in the presence of water.
Alteration of the 2,2',5,5' tetrachloro homolog was complete in
80 hours. No alteration was observed with the 2,2'4,4',5%,5'
hexachloro homolog. )

I1I. Toxicity

One day was devoted to papers on toxicity studies with the
Aroclors. The feeding studies discussed involved Aroclor 1016,
Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 5460 with
invertebrates ~ fish, birds, and mammals. The data presented
was at times confusing and occasionally contradictory. Consider-
able effort was directed toward detailing the various changes
occurring in animal systems upon exposure to the Aroclors. Much
less effort was spent on detailing the reversal of the toxic
effects observed. Metabolism of the Aroclors in birds and
mammals appears to proceed as expected via hydroxylation without
the loss of chlorine. No hydroxylated metabolites were observed
in excretions of rats and pigeons exposed to the 2,2°,4,4',5,5'
hexachloro biphenyl. No hydroxylated metabolites were detected
in any of the studies with trout. Somewhat surprising were the
%%ggﬁiéiz high levels of PCB found in the brain tissues of birds
. Tgo significance of this observation was not discussed.

Dr. D. Nimmo reported Aroclor 1016 was as toxic as Aroclor 1242
to shrimp, oysters and fish in chronic dynamic bicassays.

Dr. R. Ringer reported on the growth and reproduction problems of
mink apparently caused by PCB contamination of Lake Michigan coho
‘salmon. All of the animals orally exposed to the Aroclor died
during the test. A total of 45 mink were divided into 3 groups

(12 females and 3 males per dietary treatment group). The treat-
ments were a basal diet containing ocean fish, substitution of coho
salmon for the ocean fish, and the basal diet supplemented with 10
ppm each of Aroclors 1242, 1248, and 1254. Additional feeding
studies are being carried out with Aroclor 1254.

SCM 054139

[N
027825
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E. S. Tucker
October 10, 1972
Page No. 3

A discussion on directions for future PCB research was led by
Dr. J. C. Street. Perhaps the most significant comment was to
the effect that researchers should look for impurities,
specifically dibenzofurans, in the Aroclors to explain the
erratic toxicity data. .

Dr. A. C. Kolbye discussed FDA requlation of PCBs as well as the
prospects regarding future PCB tolerance limits. His presenta-
tion amounted to a justification of the FDA's proposed guidelines
on the basis of available animal and human toxicity data.

Dr. Kolbye made favorable comments about Monsanto's restrictions
on sales and uses. He indicated that, in his opinion, Monsanto
has acted responsibly and the restrictions should minimize the
levels of PCB in the environment. '

Or. Kolbye alluded to the fact that consumption of sport fish
could be potentially hazardous to humans, primarily because at
this point, it is an unregqulated area.

In summary, the academic community appears anxious to initiate
more research on the PCBs and to use the PCB problem as a source
of research funds. The requlatory agencies, notably the FDA,

seem to view the PCB situation as a problem which currently is
under control.

W. M. Mees

db
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MOASanto

S0u mawC & LOCITION: j . B. Pﬂpaseome R SK
H. 8. Befden
/ R. E/Keller
- CHLORINATED DIBENZOFURAN 0. J. Levinskes
¥.”R, Richard
J. R. Savage
: P. L. Wright /
- TO : J. P. Mleure - 1.28 E. P. Yheeler ’\’{'u_‘/

@ (‘< C. ﬂ—v) . /)Z)T 3 i-ﬁ“z/‘(

B e oy
2"") ﬂ:','«“' £
/7 / ’f/'l_/ K ’

Attached is a copy of 8 raper which is being offered for .
publication in the "Bulletin of Environmental Contamination. [~
and Toxicology." Dr. Kimdbrough has solicited our comments.

If you or any of the reciplents of copies of this memo

have any comments to offer, please submit them to me

by December 16,

ot 73, f:"»f'—‘-?l—w-vu../ —_

o W, B, Papagecorge
‘ ‘b\\\‘ /p' s - Cp& ' +.

SCM 068595

®t .90 REYV. /72
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D. Wood - St. Louts me-
' June 16, 1975 ' H. S. Bergen - B2SL
'/’éﬁf 'o Bt PIPCBQOme - B2SK
@” RINATED DIBENZYLFURANS J. Mieure - T2F

R. H. Munch -« T1B
.‘".___-————v———*”/ C. Paton - B2SC

-Je N. Haggart
5040

John,

You will recall that Dutch researchers (Voss et al) found
furans in chlorinated biphenyls produced by Prodelec and
Bayer some four years ago.

Recently FDA has claimed to have detected these products
in Aroclor and we will possibly see increased pudblication
about these toxic contaminants develop.

It would be appropriate to establish a technical dialogue
with Bayer {f they have carried out "in house" work in this
area and Ralph Much will be writing to Dick Baxter about

this.

We need to develop our own methods to determine if indeed
the chlorinated dibenzylfurans are present and what is the
potential hazard., I am asking Ralph to send copies to you
when he contacts Dick in case there are any business
implications in establishing such a technical contact of
which we are not aware.,

)
Regards, -
. e

/pep Mt W
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August 15, 1975 « : S. - B2SL
= LLN - 5045

CHLORINATED DIBENZOFURANS 7?/ YO - TeF

R. H - Ti8

W. B. Papageorge - B2SK

W. R. Richard - T3A

. R. Baxter D. Wood - B2sSD

LLN - 5045
Dick,

In June this year a plan was developed with Bill Papageorge and others

to learn more about chlorinated dibenzofurans in our Aroclor products.

As a part of this plan it was decided that furans standards should be
prepared and analytical methodology developed for the detection of at
least 0.1 ppm for each furan homolog. Laboratory mixtures of monochloro-
through hexachlorodibenzofurans have been prepared and characterization
for homolog distribution is underway. Also, we have about one-man con-
tinuous effort on the method development work.

As part of.the plan it was decided that we should determine if Bayer has
carried out "{n-house” work of this type. The attached June 16 mero
from Dave Wood to J. N. Haggart covers a request for this {nformation.

We have had no reply to this correspondence to our knowledge. Any infor-
mation or assistance you can provide on this point will be appreciated.

During the past week a publication has appeared in the literature entitled
“Identification of Chlorinated Dibenzofurans in American Polychlorinated
Biphenyls™ by R. W. Risebrough et al. of the University of California.

A copy of this paper is attached. It shows the identification of chiori-
nated dibenzofurans in our Aroclor products except Aroclor 1016. We are
now anxious to develop our own data for comparison with this publicatioa.

Regards,

Bit-3%

R. E. Keller .

ss
Attachments(2)

028631

SCH 068698
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© D. Wood - St. Louts @‘Q MJ(

H. S. Bergen - B2SL

June 16, 1
",cf""—’—'gy ~——.-\\‘ W. B, Papageorge - B23K
:Q)/IIDRINATED DIBENZYLFURANS % J. Mieure - T2PF
_4/

R. H. Munch - T1B
C. Paton - B2SC

J. N. Haggart
5040

John,

You will recall that Dutch rccearchers (Voss et al) found
furans in chlorinated biphenyls produced by Prodelec and
Bayer some four years ago.

Recently FDA has claimed to have detected these products
in Aroclor and we will posaibly see increased publication
about these toxic contaminants develop.

It would be appropriate to establiah a technical dialogue
with Bayer if they have carried out "in house" work in this
a:ea and Ralph Much will be writing to Dick Baxter about
. this,

We need to develop our own methods to determine if indeed
the chlorinated dibenzylfurans are present and what is the
potential hazard. I am asking Ralph to send copies to you
vhen he contacts Dick in case there are any business

implications in establishing such a technical contact of
which we are not aware.

N
- B
- | T “Q)\Uwo%wig | sCH 068699

HAn

028632
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Franciso. Thnc u.ondmms wuuld lead 10 increased tree
growth during the following growing season (Fig. 4).

Awtumn and winter climatic anomaly features, com-
bined with spring climate and the year-to-year autocqreela.
von of trec.ring wuiths, produce the other ring-width
anomaly features in Fie. 4 for the following growing
scason. Narrow ring widths south of Sun Francisco, for
example, imply below normal precipitation—en eapected
feature since winter precipitation in the Pacific North-west
i3 negatively correlated with winter precipitation ia
southern California®.

The reconstrucied values of alhacore catch distribution
data (Fig. 3) und inferred populstion Jistribution alw seem
to exhihit long term changes over intenals of 100yr oc
more, which suggesdl the ponsibility that long term Auctua.
tions in the occan-atmunphere system may he involved.

The wiwvess f the calibration of tree nings with alhacore
catch indicates the possibility of relating trec-nng vana.
ticns 1o any type of hiological variations which are affected
by large wale climatie Auctuations Such relationships may
he quuntified and used to revonstruct objectively other
climaticallycaused biotic variations in the past

N. E Cuasx
National Ocnmc end Atmospheric Adminisiration,
National AMurine Fisheries Service,
Scsthwest Fisherics Center,
La Jolla, Califurmie 92037

T. J. Btasing
. C. Furrs
Laboratory of Tree-Ring Research,
University of Arisima, Tucson, Arizone 85721

Rerened Dawmber 5. 1994, mxvpiod May & 913,

S 1aNManiie, ¥V €., Same, 18, 1041 1048 | 1979

3 Noamsn. J, Ao Wewrh Ree. (/N p dgree., 93, 173192 (1000,

P Lawin. RN ot Mopnt od hoant Nstoinsd s § 1ol fars At 0o o= ditoe a oot
Irhvane's B, d §ramdsied (Bnate \oomors (e tod Duewy 1971
l':al‘n--’ Mouwa t rhctas Mg, Somitacd | nintus Uenter, 1o Joll,

}

‘('\n—'-\.“ B, ond Cramg W. 1., Culdf. Nrpt I nh and Gaser, 1 1bh Ball., 1238

. '4"" “ t  Caddt Comp thrunn I b favwrv. Bom, V. 181 194 1%,

® Pte. l. 18 J0c Wowtne rd s Moy it porinian m | sliatis omd
b ror rgome (Usngivmy ol Colborang Water Revann Uonert, Has),
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Oats may grow better in water
depleted in oxygen 18 and deuterium

Winte growmg oats at diferent temperatures in water of
different 'O and deuterium (1)) abundances, we notincd thai
Ouls grown in Astanctic water in which i depleted in O i
Dby -49°,and —-400',, relative 10 standard mean ocean wyter
(SMOW used s a comparative reference in hydrogen and
ovygen isotope studies), show ed initial growth -2 weeks sconcr
than did oats grown in water containing greater **Q and [)
conventrations. The 0ats seemed 10 grow better n waier wiuch
was most depleted in (the stable isutoms throughout the grow
penod.

The oats were grown from the same batch of seeds in two
sealed plasecovered glass jars (approumatcly (0 (). Twenty.

* five oat sceds were added to each jar, contaming the same

amount of vermiculite and 300 mi water 1o which 5.0 g Rapud-
Ciro, a commercial fertiliser, had been added. One jur contained
mcited glacial ice from the Antarctic with utope comentrations
of - 49°, §0 (SMOW) and - 4007, 81 (SMOW). The vther
jar contained dintilled uceun water with <-1.0%, §'°0 (SMOW)
and 4-17°, 5D (SMOW). Both jars were placed in the chamber
at the same time.

T he experiment was repeadted three times with new maierials:
once the grow th chamber w as maintained hetween 1.7and 3.3 C;
once between 23 and M6 (' amd once the temperature
fluctuated between 1.7 and 26.6 “C. Each time the oats in the
jar containing water depicted in the heavy sotopes showed
germination -2 weeks curlier and seemed to grow detier
throughout the growth perivd, than oats grown in distdled
OoCean water,

Using oats grown at 18 “C, the first mofmumm:hc
jar containing water depleted in the heavy notopes was 4 d afier
planting. On the day 6, eight plants (out of 25) had attained a
height of 6 cm. The fiest sign of germination ia the 1ar with
water containing the heavier SOI0Ne CONCENITALION, wis alicr
17 4. By the time five plants had attained a height of 6 cmin this
jar, in that with water depleted in the iotopes, 2 plants that
had reached the op of the jar (approtimutcly 25 cm).

Kashutin' observed that snow-water depleted in D increases
the yickd of cucumbers, radishes and spring wheat comparcd
with controls grown in ordinary waler of unpoitied isutopie
composition. |l cites exprrimenis on the cpg praductivity of
hem and the weight gain of suchling pegs. 1n both cases water
Jepieted in D was especially eflicient in promoting productivily.

Although much has been dune on the eifect of D-enricheu
water on hiological systems, we sugpest that reearch on the
etfect D-depicted water on plant and animal growth may prose
fruitful. A major source of water depleted in 1) by gver «LU
140 ) compared with SAMOW ix snow and ice from the Antarctn
polar platcau. Water depletcd by 1501807, is readily availabie
in the USA from Rochy Mountain snow peecipetating above

10,600 feet elevation. *
Jim D. Gieason

laving Frizostan
US Geviogical Swvey,
Denver, Coloraks 30223
’ Song 3, 1978
| Koot K., Prarondn (UISRY. S8, 107 (IVOf

Identification of chlorinated dibenzofurans

in Amcrican polychlorinated biphenyls
Aemiacity of embryos has contributed to the repradintive
fadures of soveral bird speciey, inchuding the sparrow haw b
(4 ciprier msnn) of southern Scotland®, the white-tailad caglo
(Hinacerus aitncilla) of Schioawig lohien?, and the herting

SCM 068700

028633
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gullc (Larwe arcertares) of Late Omario. Suspecied - o8
include  p.2-DDU  (2.2.bis{ pehlocopheny Iy 1. 1-dichlcr. ...
lene), other cilostnated bDiocides amdinr their deris i,
and the polychicr sated biphenyls (PCB<). all of which are
fre<nt as cont.ai.wants ia the t“s"'. PClls are present in
high concentratine in the bird pepulations which suffer
embryonic mortality’®, Other organochiorine compoumis
which may be prewent in food webs include the chlorinated
dibenzodioxins and the chlorinated dibenzofurans (Fig. 1),
which are 10%ic 10 embryos in amounts®? less than | ug. They
are theiefore among the most toxic substances known and are
posubie causes of th: observed mortality.

The chiorinated dibenzodioxing and chiorinsied dibenzo-
furans, however, have proved exceedingly dulicuit to detect
in environmcnial samples in the concentrations at which they
are expecicd to he embryotoxic®®, The chlorinated diben.
zodioxins enter the environmeni as contaminants in preparalions
of the herbicide 2,4.5-T (refs $ and 11) and the fungicide
pentachlorophenol'®*2. Chiorinated dibenzofurans have heen
found in a French (Phenoclor DP) and 3 German (Clophen
A60) PCB and were shown (0 be the active embryotoxic agent
in tha:e preparations®. The techniques used. however, did not
detect chlorinated dibenzofurans in an American PCB, Arcclor
12¢0. We report here the presence of chlorinated dibenzofurans
in Aroclor PCB, widely wsed in North America and Great
Britain, and in the same Araclor 1260 preparation examined
peeviously with negative findings®,

Sampies of PCB examined include: Arucior 1248, 1284, and
1260 (1999); Aroclor 1254 (197): Aroclor 1016 (1972); and
the same thres preparations studicd by Vos ef ¢/.%: Acoclor
1260, lot No. AK-); Clophen A0, Jot No. 9124M:; and
Phenoclor DP-6, lot not spevitied. The latter three PCBs were
obtained from De Vo, the others from the Monsanto Company
in the years imlicated in parenthescs.

PClis extracted from environmental samples most often have
grs chromatographic pwoliles similar to those of PCB formula-
tions containing approximatcly 48, 4 or 609 chlorine. in
the Aroclor secics, the former two PCBs are equivalent to
Arocior 1248 and Arocloe 1234, respectivety. Aroclor 1260,
Phenoclor DPS, and Clophen AGO all contsin approximately
604 chiorine.

Chioeinated dibvnzofurans were identificd in all Aroclor
preparations except Aracior 1U16, as well as in Clophen A0
and Phenocioc DP6. Aroclor 1016 is a PCB mixture containing

Fig. 1 Skelctal sinuciures of: e, chiorinated biphenyl, x4+ 5 ~
1-10; &, chionnaicd dibensofuraas, x4 7 = |1-3; ¢, chiorinated
dibenzodionm, s+ = 1-8.

a,
Q,
a
o
cl
(o} y
' b
o
Cl, .c"
o
(4
SCH 068701

Nature Vi 36 Juiv 246 1978

P

Table |  Chionaated dibessofuran conLCnrgy . .
Ck n am' Plienecior WA’ v Arior,

rCa «0 1 e Toual
Arocior 1238 11969) 05018 12(6m 01(1%) 0
Arackw 1254 (1969) 0.1(6) 0201 14 19
Arccior 1254 119 02(1)) 04027 09 45) LS -
Arccior 1260 (1949) 0.1 (10) 0.4 (4 sy .10
(]

Arcclor 1266 (loe. AK3)  0.2(25) 0.31385) 0.8 .
Arocior 1016 (1972) ND ND ND -
Clonhcn A-60 14017 $0(59) 2.22) '}
Phenoclor DI*-6 0.7¢(3) 109¢4) 29.21) 13

*Eaprecscu as uf $°' PCO. Values in parentheses represent quantity
as rercentage tetal dibenzofuran.

ND, not detecied (<0.001 pg g-*).

Amounts of PCB nntmg rom 1.0 10 2.0 ¢ were dissntved in
400 mi hexane, place on 3 Flonsil column (130 ¢, mternal dascier
31.5 mm), and cluled with: an additional (600 mi hewane, and
successne U0 mi solumes each of $% Gieihylciher-herane, 257,
dicthyl-cther-hewane and acetowe, a3t 3 rate of approsimatety 7 mi
mun -4 Themaior portion of 1he PCHwas cluter) in the hexane frastion,
whch was discarded. On sduition of the 3%, maatur, the cludies were
collectad in six sucorssive 400 mi volumes. To cluninate the polar
solvents, cach eluaie was raroraied twice just ko dryness ssd aken
up each tne ia 3 minrnal smount of hexane. Each fracien. m | mit
hexane, was pleced on 3 mcrealuming eolume'® apd chuied vith
10 mi each of 1°3 am 20°%; methylene chioriie 1n hevane. Tacse were
aho wken (e ke Just 10 4 acw and made 10 up 3 voluinz of | miin
hexane to eliminaie the metkyizne chlorde befure g3s caremaro-
graphic analysis. Aliyuots of all lractions obtainey befurs aed siter
partiGoning on alumuna were inected nto 3 s foot glae enrluma
comaining V3. OV1 on 110-120 mesh Supehoport i Tracor MT2
aml flewicu-Packard 3700 g3 chromaiographs cuuipred with
ONi clactrun-capture deteciors. PClls were found to be praent 1n
exch fracton cluted from the Florisil cohunn in amounns wia:ent
W interfere wih the dotection of rave contamananis. Fartibomng 0
the shmina colusnns eererated most of the FCR interfereme wio 1he
1°% methyiene chiorwie fractions. On remoral of thas ierferen.c.
Jeferent peak patieras appeared in the chromatograms of te 017,
mecthylene chioride fractions. Comnounds eluting 1a the 20°; meiny -
lene chiorje fraction were collected for mass spcuironxtr snalysis
using 3 20:1 eiffuent splitier, and 8 trap consisting of 3 Capwilary tutc
(1 mun internal diameser, 100 mm long) bent 0 3 U hape. smmersed
n 2 liquid miirogen hath. Miethyliene chionde (0% 4 pl) n ienare
wgs inputed inlo the canilany as a nase, remorcd with 2 |9 ui
muctopupeitc. amd placed direnily on the mase spoutromstsr proee
The probe was insenied into 8 GEC AET MEAR Riga rotoiutas mase
spectrometer and the sobvent removed by the force pump. Tac prote
w3as rapidly inscried inio the ion wource and mulupis scam wese
recorded ia the oa-kine lugh resolution mode™. .

approximately 42°; chiorine and has replaced Arocior 1242
in many applications, principally as the diciectric flud in
capatiton't, Values reported in Table | represent the 101l of
those compoumis found in 400 mi Florisil fractions 2-6. A
total of 10~12 isomers was identified in each PCB. Two chiorin-
ated dibenzofuran contaminants have been repuricd for thic
Clophen and Phenocior previously®; our first analyses of the
Clophen revealed an additional five chlorinated dibenzofurans®.
The structures coatained four to sitchlorine atoms. Uther diben-
zolurans including thuse chlorinated 10 8 loywer estent myy have
been peesent in the lirst 400 mi fraction but this was notewminad
in detail as it contained substantial PCB inicrference. Recent
synthesised  2).7.8-tcira., 23.4.7.8-pentae and  234.6.7.%-
hexachlorodibenzifuran were wacd to quantify tewra-, penta.,
and hornachlonsdibenzofurans, respectively. The formt two
authentic standards had retention times on the OVI cuiuina
the same as those of two dibenzofurans isolated from the PCH.

Vos of ol.* detested no chlorinated dibeneofurams in an
Aroclor 1260 preparation at a detection limit of 1 pp.m.
Fractionation and_examination of the identical Arocier 1260
in our study conlum their Gndings bascd on the stated finut,
but reveal the prinence of 11 chiurinated dibenzofurans 0 the
preparation, having a total conventration o Ve e g VY
(Table 1). The same workers abwo found dicthyt euher eviracis
of the Clophen AW and Phenoclor DIP6 to be muchmorc o
10 chick cibryos than dicthy! ether eatracts of Arcdor 1202
Our study coulirnis thane lindings on the basis of tluvtiatl
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Fig. 3 #, Cas chromatogram of & fraction of Arocioe 1234

comaining 3 miviure of chiornated biplenyis, dibenzofurans,

and naphthalenes. ldentitics of peais are given n the teat.
b, Mass spectrum of peak 2 3 tetrachiorudibensofuran,

dibenzofuran content: the identical Clophen and Phenocior
contain 11 and 17 times more total chlorinated d:b:ruofurans,
respectively, than the Aroclor 1260,

A gas chromaiogrum showing components derived from the
Aroclor 1254 obtained in 1969 is represented in Fig. 2. The
components were eluted in the second 400 mi Florisit fraction
and recovered from the alumina column in 20°; methylene
chloride-hevane. Each of the numbered peaks was (rapped
as describcd here, and identilied by mass speciromerric
analysis. A nominal mass plot of the high resolution mass
spectrum of peak 2 is shown in Fig. 2. The plot includes all
the ions with clemental compositions runging to the masimum
empirical formula C,,H,0%C1,CL,*C,. The molecular ion
cluster at nominal m/e 304-310 frapments by succeisive losses
of C1 1o yicld the ions at m/e 269-275 and CO 10 the ions at
mie 241-245. A minor loss of C1 from the peaks at m/e 269-275
also ocours 10 yield the ions at mfe 234-2)8, followed by. CO
elimination to m/e 206-210.

The group of peaks at mie 152-154 are the doudly charged
mulecular ions. An identical spectrum was obtained from an
authentic standard of 2J3,7,8-tetrachlorodibenzofuran. This
lutter compound has 3 retention time identical 1o that of peak
4. Peak 2 is. therefore, a positional somer. The accurate mass
mcaurements for the characterintic ions are within 2 pp.m.
of the calculated exact masees. Peaks identified on this chromato-
gram ard their retention times refative to dieldrin are as follows:
a mivture of etra- and pentachlorobiphenyl (1.02): ictrachioro-
ditenzofuran (1.30); pentachlorobiplenyl (1.46); tetrachlorodi-
benzofuran  (1.57);  hevachloronsphihalene (1.7%); penta-
chicrobiphenyl (1.86); hexachloronaphihalene (2.00); and
heptachloronaphthalkene (3.46). An  aliquot of cumbined
fractions Jerived from the same Arocior 1254 was treated with
diazonwethane (o asswess whother any chiorinated ortho-hydrovy-
biphenyls (pre-furans) were prosent. Gus  chromatographic
analysis of the sunple before and after treatnwnt resclicd in
identical chromatograms,

A large quantities of PCls have entered the glohal environ-
ment'? 2 it nuy he assumed that the contaminant dibenzofurans

Tt
alsu have been wd in procortonal amouas, Thaer sxr.
SIS INCL, elelts, o L ugnificense femain 1o be doie~ -l

We thank J. A Hurbe, ML L. urier une ) G,

Ves o
discussions; A. S. Kende for standards of ¢l anmsiec o

benzofurans: and F. C. Walls for assistance wirn (pe = .85
spectronietry. This work was supported by the CunaZ.n
Wildlife Service, National Scicnce FFuundation, and NA3A.
Geratp W. Bowes®
MicwsoL . MuLvim,
Canadian Wildlife Service,
Tuxic Chemicals Section,
Ottawa, Canaks KA O113
Beano R. T. Siuone~
A. L. Buruncast
Space Sciences Laboratory,
University of California,
Berkeley, California 94720
’ R. W, RiseproucH
Buclega Aarine Laboratory,
University of California, . .
Bodega Bay, Calijurnia 94923 .

Recuived Frdruary 13; sosepad Moy 28, 1973,

*Preent addesss: Catifornia Water Rewvwrces Conirel Rasrd. Din of Pume.ng
a8d Reraarch, 1416 Nuuh Sureet, Sacre ~wnie, Cabhenia 73214, -

! Neotoa, l..u.ll:\p- b .\dl" 249, 40242 11924y

P RKoeman. ). H.. Haddermgh, R, 16, sag Wdevedd, M. P, L J. Susd. Comsers., &,
313317 (1wi ).

S Gilertan, \t., and Hale, R., Con. SU Nor ., 38, 194.3% (1976).

¢ N gpamubem. G. R.. ﬂd Netare, 130, 702-30) (19080,

’So‘a‘”n wcha. G. L., Dwan, F. L., and Rows, V. \.hdt'o-l Tou o 9, 83412

¢ Vew. J. G Kosman 5 11, Voa der Aase, 1. L. e Nenner &t Brove, M. C.,
a4 de Vem, R. M, Frani Coaer. Lura.. B, 635~ umom .

YV ). G., Favican. Mhh Pirp |, ln‘-ll’u"';

1 Bnan. (i, W, Sengnce, B R . Bwrhngana. A | ul.nn-.l.‘ oul.--
beough, &. " Vuimsa. Ithet Froep.. $, ul w‘uu

¢ Baughmun, . seal Mewiwom, AL Povina. /ind Preep 3§, 27V (1I0).

10 fgughman. A ond Mesgium, M, ddr. Chow , 129, O)-INH‘"&

11 Repust o 2.4.5-V (L aeuwting Wine of the P-ev-det. Semd Adsaovy Commas,
Qibicg of Ssume ond TonArubogy, N.-.u 1w n

RE N nhnl G-A-. l b'ul’:l.

V. Fumione, ﬂ.ln\ . P o4 Demice, J. N,
J. Ans. OF. Amdvi. Carm., ”. l)-')llﬂh

19 Porier, A1 l-n-l Rorle, J ‘A ] dss. Of <adyt. Chrm, $4. 14361620 (1€

"loﬂ-r . Oten. R Waﬂlhl'lunﬂ.l V., Adv. 3ait Somor_ b,
1es wnmn.

19 Nowtet, |. C. T..and Sacclam, A, ¥V Cavie.n. Hish Prosp., 1, 21-Y8 119300,

1 Bown. G W.. and Joatel, C. 3., J. Frd Ros. B Con (M 1N p2res

18 Jeman, 8., Jobarh, A. G.. Olnan, M., aad Otierhand, G, Novore, 214, 243339

-nm.

l'm len Nosver de Broww, M. C, aad do Vor, R W Nuore 2121,
n‘o-u:luum.

P Rivebruugh. €. W.. Rewhe. P., Peskall. D. B, Hermsa, $. G, nd Xewn,
M. N, Aatere, m 1098 - ll.lllM

Niche breadth in Bryozoa' :
as a test of competition theory '

CoseeTiTioONn theory predicts that irtraspecific and inte-
spaeific competition should ofien have opposie etfscty =a
the wse of rewurces by a population, the former ircreas-
ing. the lattcr Jecreasing, the range of resource actua.v
wsed'’. Ficld data suppurting these predictions are weil
known for the interspecific case’* but are sarce for the
intraspecilic condition, and we have been unatle to el
any reference Jumonstrating hoth cffects within 3 sir;
species. We therefore report here the verificanon of bc:'-
predictions in respect of competition for spagce by t¢
cpiphytic bryovoan Alesonidium  hirsutum: loss €awcns:.
data suggesting the same cll’ecu within other bryozuans a‘e
4o reported.

Intruspecilic competition should result in an increase in
the range of a fesourve spectrum uscd by a species, as 3t
high population kvels the advantages W any individusl of
heing at the competition-free optimum of 3 resource
gradient are offwct by Lhe intense intraspetific compeita
found there (Fig. la); this ix the ‘principle of equal ¢rpor-
iy’ of MacArthure'. Intenspecitic competition, on e
wther hand, should tend Lo restrict the range of the resourss
ywetrum used hy a spucies, as individugis attompting 1o
ciploit marginal ecsources cannot Ju s as cfliviently as

SCM 068702
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Monsanto
ra0M - wawf § . OCaTION. G. Jo LCViDSkas - AZSC

vate September 25, 1975 « H., 8, Bergen - B2SL
D. R. Bishop - BIND
susece PCBs W. B. Papageorge - B2SK
R. G. Potter - B3SA
agremEnty w.w. withers - &SA
TO

G. Roush, Jr.
A2SA

The attached represents a final (?) version of the
toxicity statement on PCBs. This es note of all
the comments which have been received since the
version mailed to you on August 29, 1975.

This was discussed on the phone with Wayne Withers,

and he agreed that it was acceptable. Since Wayne was
the only one who had comments regarding the August 29
version, this should be satisfactory to all concerned.

OJE

Georgeé J. Levinskas

/bkp
att.

\l!!slﬂl _

C.A.No. B-84-1103-CA
SCM 019716
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PCBs

Recently, we were informed that liver carcinomas were
observed in female Sherman strain rats fed AROCLOR 1260 for
204 months. This prompted us to re-examine livers from male'
and female rats of the Charles River strain which had been fed
AROCLOR 1242, AROCLOR 1254 or AROCLOR 1260 for 2 years in earlier
studies conducted for Monsanto Company.

Thereiare 4 elements which are closely interwoven in this
matter: (1) differences in test procedures, (2) differences in
results obtained by various investigators, (3) definition of
what is a cancer, and (4) evaluation of potential risks, if any,
to man. These will be summarized briefly.

(1) Several animal studies have been conducted with various
brands ¢f PCBs. In some studics, the test material has teen
identified by trade name (AROCLOR, KANECLOR). In others, there
was just a general reference to PCB. Consequently, the quality
of test material with respect to the amounts and nature of
contaminating impurities or by-products cannot be determinead
nasgﬁ case. In addition, several -strains of test animals were
used, the duration of the experimental periods varied, and there
was a wide range in the depth of detaii with which the observa-
tions were reported. Consequently, it i1s difficult to make
comparisons between these studies,

(2) .In general, studies have shown mice to be more
susceptible than rats and females to be more sensitive than
males to the liver effects of PCBs. Beyond these generalizations,

the results have not been consistent. Some investigators have

i
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reported liver carcinomas. Others have observed only

benign tumors. Several have noted changes in liver tissue
without detecting tumor formation. For the reasons just
cited, it is difficult to determine the bases for these
different results. The most direct comparison can be made
between the 2 studies on AROCLOR 1260 since the same high
dosage level of the same lot of AROCLOR 1260 was employed

in both'experiments. In the studics reported to us, liver
carcinomas occurred in approximately 8% of female rats of

the Sherman strain (the only sex used), In M~nsanto's study,
none of the liver lesions had progressed beyond the stage

of benign tumors (hepatomas) despite a slightly longer duration
of feeding of AROCLOR 1260 to rats of Sprague Dawley, Charles
River strain. The Monsanto study employed rats of both sex
and it did confirm the previously noted greater sensitivity
of female rats 'to liver effects of PCBs.

(2) A review of the liver alterations seen in all 3 AROCLORS
in Monsanto's studies shows that the lesions were benign in
character in the traditional pathologic sense. An evaluation
of all information available to us, including the contradiction
between the recent data showing AROCLOR 1260 to be a carcinogen
and our earlier negative results on the same product, leads to
a conclugion that AROCLOR 1260 is not carcinogenic to all commonly
used strains of laboratory test animals.

(4) In 1972, the manufacture of AROCLOR 1260 was dis-
continued in the United States and the sale of AROCLORs was
restricted to a single use, i.e., as dielectric fluids. As
such they are used in closed systems which will at least mini-

m;;e additional environmental contamination. Considering the

'}!H’ Il °CM 019718
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high degree of fire risk associated with this use, and
recognizing that AROCLOR 1260 may have a weak carcinogenic

potency which has not been fully proven and that AROCLORS
1242 and 1254 have not been shown to be carcinogens, Jit is

J— _ —
"concluded that the continued use of AROCLORS‘ as dielectric

fluids will not present an unreasonable human health hazard.

SCM 19719
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Elmer P. Wheeler, Medical Departament
January 29, 1970 J. S. Barrett, London

Pr=gvr-ferger,IDENg-
W. B. Papageorge, _UPAPA

D. S. Cameron _
Brussels |

Enclosed is a copy of the reports from our consulting
latoratory indicating the status of the animal toxicity
studies. I have summarised the pertinent findings
separately and as indicated in the tabdle.

We have given copies of these data to one U. S. custo-
mer, the U. S. FDA and one or two other state agen-
cies. I don't see why this information cannot de
released with discretion in Britain or Rurope.

Our interpretation is that the PCEB's are exhibdbiting
a greater degree of toxicity ia this chroaic study
than we had anticipated. Secondly, although there
are variations depending on species of animals, the
PCE's are about the same as DDT in mammals.

We have additional interim dats which will perhaps
be more discouraging. We are repeating some of the

experiments to confirm or deny the earlier findings and
are not distridbuting the early results at this time.

Elzer P. ¥Wheeler
EPW: Ju

EBnclosure

C.A. No.8-84-1103-CA
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(Airmall) Mr.W.E.Bamer, Ruabor
——%‘.U.H.Ritchi., Ruabcr
8st. Loui. g.g-:.mﬂ, Mbon
-ry. 0 ay, Drux—1ic..
December 17/51  Dr.D.S.Weddell, St.louis
W.P-T.Mlhlll. St.loui:

K. P. 3. C. Bagwood (<

Fewport (Atrmail) AROCIORS: TOXICITY

Fr?.?::-__’

Since writing my note of Dec.l1/51 I have shanced

to learn that Anniston pecple had quite serious

skin troubles: boils, dlackheads and the like,
workers in Aroeclors, especially 1269,

A little Urowsing into the litereture reveals
quite & history of skin troubdles and liver
troubles (including some fatal cases) attriduted
to heavy exposure to chlorinated diphenyls.

The chlorinated diphenyls are stated to be worse
than ochlornaphthalenes, and to bde more harmful
the more chlorine they contain. I still think,
however, that ths exposure in ordinary analytical
work should not cause any trouble.

E. Mather

C.A. No. B-84-1103-CA

SCM 048767
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Blec: Dr. D.V.N. Hardy/‘

MR, H.K. NASON, St.louis (2)
JWB: VEH

-8th September, 1955.
ARCCLOR TOXICOLOGY

¢ot Dr. H.R, Newman.

Dear Howard,

You will readily appreciate that we are very much
concerned with the toxicology of Aroclors, particularly as
our developaent sales efforts in this field of Monsanto
2roducu“han, in the last six months or 8o, reelly begun

o Py oif.

Recently we received through Dr. Kelly the findings of
the Kettering laboratory which as far as we were concerned
inocluded entirely new data. In particular, the toxicity
of Aroclor 1254 was demonstrated with a range of animals at a
level of 1.5 mgru./cu.m. At the same time there was no
toxicity found for 1242 at concentrationa of 1.9 mgrm./cu.s.
This in itself might be said to be surprising and perhaps
indicate some specific differences detween the taxicities of
various grades of Aroclor. We would de moat anxious to
learn from you whether you accept the Kettering results as
fully significant in a broad way, and whether this data is
going to be made available to all.

Fortunately, our Chief Medical Officer, Dr. H.R. Newman,
is visiting 8t.Louis and will be discussing the significance
of this Kettering work with Dr. Kelly. Here there is a
convention that a factor of 10 is used in translating animal
toxicities to human toxicities. In other words there would de
an interpretation that Aroclor 1254 ghould not be used where
ataospheres eontaining & quantity something less than -

0.1% .“-/No.o results.

Both 8ales and Development here are very anxious to
handle this awkward problem in the right way and to remain
in complete liaison with you on actions which might be
necessary. Perhaps it is particularly important to us as a
very large proportion of our present sales do go to surface
coating uses.

SCH 048757

CA.No. B84 103-CA
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¥e had deen giving consideration to getting some toxicol-
ogical data estadblished for us on the Aroclors by Battelle
in Germany who have good facilities for this type of work.
However, we would certainly not do this without full
- discussion with you. To us there seeams the necessity of
estadlishing quite & lot more dats and we would de willing
to arrange for some of this to be obtained if yoy think
that this is & reasocnable suggestion. Dr.Newman's visit is
particularly appropriate at this stage and of course it
would De possible for me to discuss the matter droadly
during my visit in late Octodber. However, meanwhile we would
be most grateful to gain as much of the M.C.C., point of view
as possible.

SCM 048758
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COFY Dr. D.V.N. Hardys”
Dr. H.R. lNewnan.

M Che c
St. Louis, Missouri

September 20, 1955

Dr. J.d. Barrett Your memo September 8 to Mr. Nasc-

London AROCLOR TOQLICITY

Howard Nason has given me your memo of September 8. I
will be happy to discuss this with Dr. Newman during his
visit here. I think, however, there are several points
that I can answer you now.

You comment upon the difference in toxicity between Aroclor
125% and 1l2u42. This is not particularly surprising because
in the earlier work it was found that toxicity increased
with chlorination. Of course, from the standpoint of vol-
atility in the case of inhalation or absorption from the

gut from the point of view of ingestion are important.
Frankly, there was not too great a difference between the

two cocpounds, however. As you «mow, the maximum allowable
concentrate is 0.1 ml/cubic meter in the case of 1254+, and

as high as 10.0 mgm in the case of 1268. I think the former
is too low and the latter is too high. In this country they
don't use the MACs very routinely, but certainly in England

I think it would be alright to consider 0.2 mgm/cubic meter
as perfectly safe. .

I don't know how you would get any particular advantage in
doing more work. What is it that you want to prove? I
believe your work should be directed towards finding out
what the ‘concentrations are of aroclor during different
operations whether it is industrial or painting. The re-
ports you have seen from Kettering Laboratory are the re-
sult of approximately 815,000 to 820,000 expenditure by
MCC. ‘

MCC's position can be summarized in this fashion. We know
Aroclors are toxic but the actual limit has not been pre-
cisely defined. It does not make too much difference, it
seems to me, because our main worry is what will happen if
an individual developes any type of liver disease and gives
a history of Aroclor exposure. I am sure the juries would
not pay a great deal of attention to MaCs.

SCH 068759
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[o19) 4

Fage 2 September 20, 1955 aROCLOR TQXICITY

de, therefore, review every new Aroclor use from this point
of view. If it is an industrial aprlication where we can
get air concentrations and have some reasonable expectation
that the air concentrations will stay the same, we are much
more liberal in the use of Aroclor. If, however, it is
distributed to householders where it can be used in almost
any shape and form and we are never able to know how much
of the concentration they are exposed to, we are much more
strict. No amount of toxicity testing will obviate this
last dilemma and therefore I do not believe any more test-
ing would be justified.

Let's see what our discussions with Dr. Newman and yourself
bring out.

R. Emmet Kelly, M.D.
AELix

SCHM 048760
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COEY Dr. D.V.N. Hardy =~
Dr. H.R. Newman

M 2 C al Co
St. Louis, Missouri.
Septecber 22, 1355
Dr. J.d, Barrett
London Office AROCLOR TOXICITY

On rereading my memo of September 20 to you I noticed an
error in the second paragraph. I feel that this corres-
pondence is sufficiently important to correct this para-
graph. '

This paragraph should read:

You comzented in your letter about the difference

in toxieity between aroclor 1254 and 1242. These
differences are not surprising because in the

earlier work it was found that toxicity increased
with degree of chlorination. 0f course, the vol-
atility is izportant in the case of inhalation
toxicity, and absorption into the intestinal tract is
important from the point of orsl toxieity. Fran«ly,
there was not a great deal of difference between the
two subject compounds. AS you know, the maximum
allowable concentration is 0.1 mg/cubic meter in

the case of 1254 and is as hizh as 10.0 mg/cubic
meter in the case of 12686. I thing the former is
too low and the latter is too high. In the United
States they don't use maximum allowable concentrations
(MAC, very routinely but certainly in England I think
it would be alright to consider 0.2 mg/cubic meter

as perfectly safe.

R. Emmet Kelly, M.D.
REK:k
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’ CONFIDENTTAL
j T0: DR. J.¥W, BARRETT. 6tk December 1955
' DVNE/MEB AROCLOBS -
TOXICALOGICAL
RIAMINATICON
¢.0. Dr. J.A. Gardner.
Dr. W.MoG, Morganm.
Kr. U.‘. n.-ro
Mr, C.G, Wickham
Dr. H.R. Newman
Dr. D.3.P. Roebuck
Mr, J.3. Bunter
Mr_ B.L. Pixton
Mr. 5.G.H. Thomas.
Mr. J.A. Brindle.

Since my commnnication of 19th August 1955, vhen I summed
up ths position confronting us following the receipt of the reports of
the Kettering Laboratory, Dr. Newman has discussed vith Dr. Kelly the
significance of the Kettering results in relatiom to M.C.C. thought
and poliey.

M.C.C.'s imnediate acticn is to subait the reports to the
American Conference of Governmental Industrial Hygienists in support
of a claim that the official tacle of sarimum permissible vapours
concentraticns saculd include the items:- |

" 428 Chlorinated Diphenyl (Arcelor 1242) 2 agrms./a3

545 s . (Aroeler 125%4) 1 agr./a3

The Lettering results indicated in_brief that prolanged exposure to
Arocler 1242 vapour et 1.9 un./IJ gave mo sign of damage to the test
anisals but that: Aroclor 1254 at 1.5 agrm./a3 caused slight but positive
signs of injury. - You will note that ).C.C. do not iatroduce a safety
factor in translating these animal test results te human beings, and in
_fact regard such a factor as unnecessary in enimal tests of swch thorough-
ness a8 those carried cmt at Kettering.

It will be sametisme before wo Imov the decisiemn. 1In &y view
1t vould ot be mnrealistis to assign a valuwe of 2 /o> % Arocler
1242 but the case fer setting the limit at 1 agm. Ler Areslor 1254
is not so logieal. After all 125 can csuse slight but pereeptidle
damage at 1.6 ugrn./s> and vbo can say vhether it would be harmless at
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1 url./-3. Hovever, if the M.C.C. recommendaticns are asoepted there

wvill be an implication that Arocoler toxicity increases with chlorine
cantent, & reversal of the position suggested im M.C.C. technical literature.
M.C.C. Application Data Bulletin No, P-115 states °If Aroclors are used

at elevated temperatures such as 200° or 300°C, in open systeas methods

must be designed to exhaust any wvapours arising from these open systeams.

This applies especially to lower chlorinated Aroclors vhers experimental
work on animals indicates that the maxisum safe capncentrstion in vorkrooms
is in the range of 0.5 - 1.0 ailligrams per cubic meter of air, 1Ia the
case of more highly chlorinated Aroclors such as Aroclor 1268 the ’
allowable limit is about 10 milligrsms per cubic meter of air and accordingly.
Aroclors of this type are believed to be of a much lower order of taxicity.

Whatever the cutcome, there vill be no impact on M.C.C. policy
regarding the use of Aroclors in paints since M.C.C. bave lang ceased to
reccmaend the use of Aroclors for this purpose. However, M.C,L. has
cantinued to offer Aroclors for use in paints on the basis that the
evidence for rejection vas slim, and that the risk is reduced by resorting
to the use of more highly chlorinated Aroclors., This was thought to have
the dusl advantage of using & material of (a) lower intrinsiec toxieity
(b) lover vapour pressure. It is nov clear that toxiolty incresses vitk
degree of chlorinaticn and that this effect may cancel or even cutweigh
the_advantage due to decreased vapour pressure,

We have tended to draw a distinction betveen the use of Aroclors
in latex peints on the one hand and in conventional paints an the other,
the oconcensus of qpinion being that the rate of volatilisation from the
former is greater than from the latter, and as a result we are mo langer
recommending Aroclors for latex paints. The decisian pow before us is
vhether we should continue to sell Aroclors for use in conventicnal paints.

On this issus, the recent decisiam by I.C.I. to discontinne
their usage of Arcclors in ordinary paints is cansidered to be an indication
of the line that may well Ye taken by our other customers. Broadly
speaking the main cbjections are that the paint smanufacturer sannot cantrol
the paint user who say apply in the form of spray, and say use o2 hot
surfeces. In either case a degree of risk must be adaitted. 4s to bow
serious the risk may be it depends naturally an the total time for which
any individual is exposed during his life time., There must clearly be
oirounstances under whieh the use «f Aroclor containing paints vdll con-

" stitute a health hasard, particularly to individuals vhe fer ane reasamm or

anotber are ccnstitutienally less resistant than the mnere? T I.C.I.
decision must bave been influensced quite msterially by a lstter frea Dr.
Kelly te Nr. Roy Mitterschein (dated 15.7.55.), & copy «f whioh reached thea
through Canadiaa Industries Ltd. The relevant passsges are as follows:- °
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firoclor should not be sprayed am the fob in am industrial plant where
there are plant persomnel who éan breathe the vapours, There is no danger
at all if the material is brusbed an, and there is 2o danger in spraying

it if the workers use a booth or use an approved respirator and no one
inhales the spray.

"Aroclor fumes at roos teaperaturs very probably vould not present any
hazards. Mist or spray, however, is another problem entirely and that is
the reason for the above recommendation. After all, the toxicity of
Aroclor sust take into consideration hov much can get into the air. It
is ocur belief that at room teaperature not enocugh can get into the air to
cause any trouble. At elevated teaperatures and if the aaterial is

dispersed as a aist or aercsol a different inte tation has to be placed
on its toneit?.

The passages of particular significance to I.C.I. Paints are underlined and
may be considered to be reflected in their canclusians which I now quote
below: -

SIn brief

(a) The spraying of Aroclor paints appears to involve precautiocns
which would be so inconvenient as to limit unduly their application by this
.ethdc

(b) Apart from questions of spraying there appear to be cases vhere
Aroclor-containing peints vould involve toxic hazards either during appli-
cation or subsequently, and whers cautionary advice wvould be appropriate.
The need for special precautions would limit the use of Aroclor paints in
these cases.

(e) As far as the paints in question are concerned it is impossible
to know hov any particular can aay be eventually used, so every can would
need to shov the warnings and precautions for all foreseeable eventualities.
The presence of these warnings vould tend to deter people fr:: using the
peints even in cases vhere no special precantions vers needed.®

With reference to the impression generally given that cold
Aroclors are safe, recent determinaticns of vapour pressure (Southern
Research Institute Minal Repart to M.C.C. on Project 526 by W.M. Nolan)
permit the saturated vapour concentrations to be calculated as follows:-

Vapour Concentration (ﬂ,@)

_ 20%. z;;. .
Aroclor 1242 &7 . L
Aroclor 1248 2.1 3.0
Aroclor 1254 0.8 1.1

scn 048715
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Hence air saturated with cold iroclor is at or s>ove the asximuz permissible
concentratiorn. ’

In general we have to aczept Dr. Kelly's leading rezarks aci the
conclusions of [.C.]. Paints, but any causideration of the risk under a
given set of conditions must involve ths total exposure factor as well as
the concentration. It is in this area that comnstructive answers could
be made if the necessary background of data were availsble, However, the
issue ocefore us is whether si.C.L. should aiign its policy oo the use of
Aroclors in paint with that of M,3.3., and as [ see it we have little
alternative when i{.C.C. can be quoted against us,

The use of iroclors in paints based on chiorinated rubber wvarrants
special consideration in view of the following circumstances (a) aroclors
are of such value for the purpose thzt the manuf.cturers 3izrt well e
enparrassed if we withéraw our recommendation {b) they are 2ot used for
ordin.ry decorative and protective purposes in domesti~ and industrial
cremisss, but tc Jrotect z2tals frem sorrosicz, (¢) they are cot applied to
not surfac2s under concitions which weuld scnstitute a haz:rd to neerzy
persorxel, '

My recommerdations are accordingly as follows:-

1, 4.0.L. continues to sell Aroclors for use in the mnanufacture of
paints based on chlorinated rubber.

2., s4.C.L. continues to sell Aroclors for production of paints intended
for exterior applicatiocn.

3. d..L. discontinues the sale of Aroclors for use in the manufacture
cf all other paints.
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WRE/OX. - AROCLR TOXICITY.
Tor seme of Tebruary 23rd,
0.0¢ Dr. DoV Ko .“r'/

Dr. V.bG. Mergan.
br. ER. Newman.

After geing through eur files at Rusbom and Fewvpart
ve have oealy been sble to find e Areslar repert ceataiaing
data en Arecler Texicity,

This repert No. 2215, Pinal Repert en *Areclar Data
Beok’, by R« Dnight, dated April 27th, 1948 has & smll
section oa physiolegical effects.

The first desls with siin sffects amd 19 Dased en
inforuatien frem BICB repertss It imdicates hew such
trosbles as ochlerscme and i erml eiciowss expriemed ia
the esarly days vhen people vere hamiling ehlerinated lydro-
carbens could be sveided by adoption of suitsble sethods of
hygiens, and the use of a muitadle barrier erem.

The secerd ssotion vhich is taken from The Jaxrmal
of Industrial Rygiens ani Toxicelegy, Volum 20, Nmbe 2,
Todbrumy 1938, gives a drief desoription of the systemio
texieity effect vhich chlarimated hydreccarbors iooluding
ochlerinated bypbencls can causees Liver damage is of oaurrse
the eutstanding effect and of the wvari hydres adbens
tested /diphenyl gave evidenne as being (he mest texio,
It is ioated that in white rats dreathing air eemtaining
arcund 0.7 mgas. per cu. me over a poricd of 134 ~ 14) days caused
liver iajuwrye.

V. E. BAMER.
SCM 048755
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Dr. ER. Bevman. Pebruary 12th, 1954.

We have never found any liver trouble in
but ve vatch the control of the fumes in our eustomers' plants and alvayns
recommend exhaust ventilation. I am suwr
aster is recommended for an S-hour day for indefinite periods of time.
In painting a room ve have found 1 = 2 ng for a day or so, but after tiet
the level drops down to nothing.

Wu-j:‘d“'(
What ve vere really varrying about vas the possibility that e man vould
dwolw.aij%%;mnw thic, viral, or serun besis and on questiceing
vould r t he had s room vith Aroslor paint and bat
he had smelled it very strongly. I am afraid then ve might be convicted
Wy associaticn even though ve vere sure ome oculd not get a level high
enough to cause troubls. Ve have, hovever, been concerned vith the level
of Aroclor during spray painting, but I think that level ean only be
deternined by astual asasurements.

Please do not vorry about asking me these questions because ve sertainly
want you to have the extire pioture about Arocelor taxioity. 4s soon as
I get a report on the vork at Kettering, I vill let you know.

2

R. Emet bn’; 1D,

SCM 048756
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Monsanto 4
coom (umc o w0carex. George Roush, Jr., M. D. IaicE. -
arc July 30, 1978 <« G. L. Bratsch - B3NA
D. L. Eby = A3NA
svegee PCB'S Jo Tn G‘rr‘et - AZSA
T. L. Gossage - B2SL
ecrenency Memo HSB to FJF 7/17/75 G. J. Levinskas - A2sC
W. B. Papageorge - B2SK
TO H. S. Bergen R. G. Potter - B3SA
B2SL K. W. Easley - 1520

W. W. Withers - B2SA

Attached is a draft for the toxicity section of the
Monsanto statement under Action No. 5 of the ref-
erence memo.

I believe this draft contains the essentials which
must be included. It will undoubtedly need to be
revised before it becomes a part of the final
statement which should be completed in late August.

Comments are solicited.

S

George Roush, Jr., M. D.

GR/1n
atet.

SCM 019723

WATER_PCB-SD0000015358




PCBs

Recently, we were informed that liver carcinomas were observed
in female Sherman strain rats fed AROCLOR 1260 for 20 1/2 months,
This prompted us to re-examine livers from male and female rats
of the Charles River strain which had been fed AROCLOR 1242, AROCLOR 1254
or AROCLOR 1260 for 2 years in earlier studies conducted by Monsanto.
In addition, we have discussed our findings and those reported to us
with scientists working in the field of carcinogenicity.

There are 4 elements which are closely interwoven in this
matter: (1) differences in test procedures, (2) differences in
results obtained by various investigators, (3) definition of what
is a cancer, and (4) evaluation of potential risks, if any, to man.

These will be summarized bdriefly.

(1) Several animal studies have been conducted with various

brands of PCBs. In some studies, the test material has been

SCM 019724
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identified by trade name (AROCLOR, KANECLOR). In others,
there was just a general reference to PCB. Consequently,
the quality of test material with respect to the amounts
and nature of contaminating impurities or bdy-products cannot
be determined in all cases. In addition, several strains
of test animals were used, the duration of the experimental
periods varied, and there was a wide range in the depth of
detail with which the observations were reported. Consequently,
it 1s difficult to make comparisons between these studies.
(2) In general, studies have shown mice to be more
susceptible than rats and females to be more sensitive
than males to the liver effects of PCBs. Beyond these
generalizations, the results have not been consistent.
Some investigators have reported 1ive; carcinomas., Others
have observed only benign tumors. Several have noted
changes in liver tissue without detecting tumor formation.
For the reasons just cited, it is difficult to determine

B
T

the bases for these different results.

. scM 019725
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The most direct comparison can be made between the 2
studies on AROCLOR 1260 since the same high dosage level
of the same lot of AROCLOR 1260 was employed in both exper-
iments, In the studies reported to us, liver carcinomas
occurred in approximately 8% of female rats of the Sherman
strain (the only sex used). In Monsanto's study, none of
the liver lesions had progressed beyond the stage of benign
tumors (hePatomas) despite a slightly longer duration of
feeding of AROCLOR 1260 to rats of Sprague Dawley, Charles
River strain. The Monsanto study empioyed rats of both sexes
and it did confirm the previously noted greater sensitivity of
female rats to liver effects of PCBs.

(3) In the traditional pathologic sense, liver alter-
ations seen with all 3 AROCLORS in Monsanto's studies were
benign in character. Lesions of the type seen may be induced
by other chlorinated aromatic and aliphatic hydrocarbons
such as aldrin, dieldrin, and carbon tetrachloride. 1In
fact, the experts whom we consulted exprqsse& opinions
that the potential carcinogenicity of PCBs was ;;hptrtble

to that of DDT, aldrin, dieldrin and carbon tetrachloride.

SCM 019726
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The Environmental Protection Agency (EPA) and the
National Cancer Institute (NCI) have redefined the
traditional concept of benign and malignant tumors. Those
agencies now view any tumﬁr induced by a éhemictl 48 malignant
despite the absence of the classical histologic features
of malignancy. The legal division of EPA has used this
redefinition of carcinogenicity to cancel the registrations
of dieldrin and aldrin and it is about to launch litigation
against chlordane and heptachlor. In this connection, it
should be noted that, by virtue of their intended use as
pesticides, these materials were intended to be used in a
dispersive manner.

(4) Commenting upon EPA's reclassification of tumors,
the Food and Drug Administration's (FDA) Associate
Commissioner of Science remarked that l . . "It should
be emphatically emphasized that there is by no zeans
universal acceptance of . . . the above ., . . classification
of tumors.”" In addition, it should be noted that FDA has

had the microscope slides of tissues, including livers from

013708
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rats on the Monsanto studies with the 3 AROCLORS for

about three years, and that the FDA has been informed

-or the more recent study on AROCLOR 1260. To this date,

no adverse comments have been received,

After a review of all information available to us, we conclude
that AROCLOR 1260 has been shown to be a carcinogen in one strain
of rat. It is not carcinogenic in the traditional meaning of
that word to all commonly used strains of laboratory test animals,
Our overall interpretation of the available data is that AROCLOR 1260
has a carcinogenic potency comparable to that of DDT and carbdbon
tetrachloride.

AROCLORS 1242 and 1254 have not been shown to be carcinogens.

RERAER
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garth Day -« The Questica of PCB?

= }lcgioul Vice Presidents
" Plant Managers
District Sales Managsrs

U.S. Subsidiaries
U.S. Plant Coomunicators

As a result of recent publicity about polychlorinated biphenyl
(PCB) and the possible threat this chemical poses to the
envirorment, we have prepared background information for your
use on Earth Day, April 22. Ve have anticipated scme questions
you might be asked and provided some answers.

Plaase do not present any Teach-In "visitors” with prepared
handouts on PCB. You may use this information in verbal
conversations should ths occasion arise.

Press queriss on PCB may be answered vith a copy of the attached
news relsase. Press queries for further information should be
directed to B. V. John, Organic division public relations manager,
in 8t. Louis.

U A

W. B. Papagdorge

stw

Attachment
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QURSTION AND ANSWER SHEET OM
POLYCHLORINATED BIPHENYL

This question and answer sheet, for verbal uss only by Monsanto
1, is accompanied by ocur recent news release roplytn; to
charges that PCB threatens the enviromment.
1. How was PCB first {dentified in the enviromment?

Late in Fedb., 1969, the San Francisco Chromicle carried
a major feature story about "e menacing new pollutant"
found in the San Francisco Bay area. The article vas
based on research done by Dr. Robert llscbrou;h of the
University of California. 1In his search for residues of
pesticides (DDT and DOE) he encountered "interfering

substances."

A few years prior to Dr. Risebrough's work, two Swedish
scientists at Stockholm University's Institution of
Analytical Chemistry reported they, too, had encountered
these other subgtances. The Swedish scientists wers able
to idcn.:lty some of these materials as polychlorinated
biphenyls or PCB.

Bassd upon this work, other scientists, in this country
and throughout the world, have looked for and identified
PCB.

SCR 042317
“more-
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2.

They subsequently asked theaselves two questions --
i{s 7?3 & threat to the enviromment, and, how is PCB
ente=ng the enviromment?

Since PCBs are not broadcast or spread around the land,
as == pesticides, the scientists theorized the source

must Se industrial vastes.

Monsmto Company has been in contact with many of these
scimcigts and agencies throughout the world. Monsanto
is = concerned as anyone about this potential probdlem.
We &= continuing our own research programs as well as

coomrating fully with other studies.

Since Monsanto is the sole manufacturer of PCB in this
courrry (there are othar producers, worldwids), it was
obvims from the beginning that we would be singled ocut
for —<iticism.

Is 723 as hazardous to the enviromment as recent charges
woulii {ndicate?

The mestion of hazard to the environment is relative.
Some scientists have discovered it is harmful to certain
spe—as of fish and birds. Whether it is harmful to man

1s ¢ question which is still under study. sCH 042318
) -more-
e T
. 24727
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Receat chu:po, regarding the hazarc © man, have been
based upon technical dulletin toxiciv descriptions and
varning labels carried on shipping cutainers. These
varnings are common throughout the inustry. Users of
industrial chemicals are accustomed » handling these
materials with caution. As far as w inow, at this time

PCBs are not a threat to the world poulationm.

What {s Monsanto doing about this posible threat to
the environment? (See attached new: -zlease.)

When the subject first came to our z=sntion in 1968, we
began & six-point program. The progam consists of:
A. Working with scientigts aroux the world to
properly identify and measurs 2CB in the

environment. Our contacts hwe resulted in
meaningful exchanges of sciecific data. This
effort has been directed towxxd locating the
source of PCB emissions.

B. One possible source of PCB ix che enviromment
could be from manufacturing acilities. For
this reason, wve heve been mocarnizing many of
our manufacturing techniques installing new
pollution abatement devices &d generally have

"tightened up" our plant tecmiques.
-“-|ROre~- SCKR 042319
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Rarlier this year, ve alerted all our customers

to the poesible threat posed to the envirocoment

by PCB. At the same time, we offered our

technical services to assist them in the proper
handling, use and disposal of these products.

We have bad under way for nearly a year toxiological
studies to determine the effect of higher
chlorinated hydrocarbons on animals. BEarly

results fram these studies indicate PCB is not
highly taxic as has been charged.

We have also begun studies to determine the
biodegradability of PCB. We have come to early
conclusions which indicate lower chlorinated
products are degraded in the enviroument. Higher
chlorinated substances do appear to resist degradation.
We are on the trail of some promising leads to
‘solve this probles.

Finally, ve are vorking toward the introduction

of altaernate products vhich will be either nev
formulations or rapidly degrading compounds which
retain the functional characteristic of PCB but

pose no threat to the environment,

o
oW or2*
~“omoTe
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Is the public in any ismediate danger?

It i{s our opinion that the public is not faced vith
any immediate danger to its health from PCBs. Contrary
to the sensational headlines of recent days, PCB is not
coomonly found around the household.

The major market for PCB-containing products is ia
electrical equipment. It is also used in closed systea
heat-transfer applications. The "plasticizer" uses are

very. limited and are restricted to specialty products.

Since PCB does linger in the enviromment and could be
a long-term threat similar to DDT, should it not be
banned?

Monsanto Company and the electrical industry believe
these products are so vital to our society that they
should not be banned. One major electrical equipment
manufacturer has told us that & ban on the use of ICB-
containing products would mean major power failures
throughout the world., We believe that strict control
over the use and disposal of PCB, and subgtitutiocm in
uses that cannot be cmtrolled, is the answer to this

problem. We are working toward this solutiom.

-nore-
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1f PC3 is cnly used in specialized or "closed systems”,
vhy would Monsanto publish & huiletin which said PCB {s
used in many other ways?

Our bulletin O/PL-306, referrst to in recent publicity,
vasg first published in 1960 vtmn there vas no evidence
that PCB could be a threat to 2w enviromment. When
the possible threat was drougix to our attention two

years ago, we discontinued cirmlation of the bulletin,

The bulletin vas designed to i a "sales tool." It had
many suggested applications ir srder to increase our sale
of these chemicals. Monsanto is not unique in this
narketing approach. To our kmwledge, PCB has never been
used in all these applications as has been charged. .

Where does Monganto produce its Aroclor products?
Monsanto produces Aroclor prodcts containing PCB at
its William G. Krummrich Plant, Ssuget, Ill., and its
Anniston, Ala., plant,

Bow long has the company prodiced these chemicals?
About 40 years.

-moTe-
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9. BHow much PCB hag been produced!?
Monganto's production figures are confidential and
will be relsased only to the appropriate govermmental

agencias.
~00o-
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N EW s - Monsanto

E. V. John
(314) 694-2891

FOR RELEASE PUBUIC RELATIONS DEPAATMENT
~  Messsats Compeny
800 N. Lisgdergh Besiovere
St Lavie, Missour 83108

MONSANTO REPLIZS
T0 CHARGE THAT PCB
THREATENS ENVIRONMENT

ST. LOUIS, April 10 -- Monsanto Company said today it
wvas well avare of the concern over possidls envirommental
contamination by polychlorinated biphenyl (PCB), an industrial
chemical made by the company. The company began a six-point
program in 1968 to properly identify and msasure PCB in the
environment. Steps have been taken to strictly control use of
the chemical and replace those grades of ICB which linger in
nature.

Monsanto's statement came in response to charges by
Congressman William F. Ryan (Dem.) of New York that the discovery
of PCB in the ecology represented a major threat,

Howard L. Minckler, Monsanto vice president and general
manager of its Organic Chemicals Division, said, "Hc' have and
will continue to cooperate fully with govermmental agencies
investigating this problem. We also have been in close contact
with our customers. Monsanto has spent over $1 million to
verify or correct scientific reports, monitor the use of PCB
and search for substitute products vhere needed. . This program

will be successfully concluded this year. SCH 042324
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-~ MNMSANTO: REFLY TO PC3 CHARGE xxx yesr,

"It is unfortunate that Congressmsn Ryam evidently
442 ¢ have all this information st his dispossl. Just lest
mo: ve participated in s U.S. Department of the Interior
meciag vhere wve exchanged i{deas with some 40 scientists and
toli: them of our findings and actions,” Minckler said.

The Monsanto executive also noted that the use of
PG s aisunderstood by some {nvestigators. "For exampls, we
dc xt know of any current use of PCB in insecticides. Even so,
wve =3 asking the U.8. Department of Agriculture td reject any
{reecticide which has PCB as an inert carrier,” Minckler cald.

"PCB 1is not & household product, as soms have suggested,”
Mirckler continued. "To our knowledge, it is not used in plastic
fox wraps, house paints, cellophane, asphalt or tires. The
pr=xipal market {s electrical applications vhere the chemical
pei=ras s vital function as an insulating fluid. In this use,
PA 3 completely sesled in a metal container. Other major
mekets employ similar closed systems."

Mousanto's PCB program vas initially directed at proper
1awm=1f{cation of chlorinated hydrocarbons appearing in the
er‘izoment, This research, confirmed by others, found only
tta Ygher chlorinated materisls. At the same time, Monsanto
uniertook animal feeding studies wvhich show PCB is not & highly

tas material.
SCM 0423 25
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'J"‘i The second part of Monsatn's investigation was

s

coordination with all customers am s rigid critique of 1its

PCB manufscturing units. Althoug oes of PCB during sanufacturing
wvas negligible, production techniums were further modarnigzed

and nev pollution sbatement devics sre countinually being upgraded.

Monsanto has concentrata its further research on
those few PCB compounds which degnde slowly. Alternate products
for these grades, wvhich retain th &mctional propertiss of PCB
and present no potentisl threat, m=:1 be introduced later this
year.

Minckler concluded, 'Mosmanto {s seeking the best
solution to this potential envircmsmtal prodblem. Action not
based on reason and scientific fa=3 can only result in greater
problems. Tor example, we have ban advised by one electrical
equipmsnt manufacturer that en immdiste ban on PCB would result
in msjor power failures throughow he world. This i{s not the
answer. Proper use of this vita. emical and substitution,
vhere appropriste, i{s the answer.'
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Attuhod is the qut cnrrupoducc is vhat nppo.rs .'.._

to be s majer error by Mobil whem it imdictsd polychlowde-. .. «. .
nated bipheayls as a possidle carcinogen smong its X e e
. B11% Papageorge's recent discussiow with Johm Fajes of - .',,'~._'
certainly supports our undorstudiu that llaii.x 1; nr r ..
pudiating its initial study. e " -,
. ¢ td i =
Bill Paspsgeorge has beea attempting™te vbtaﬁ -wmut' "“‘; -

details from his contacts at Mobil. As you hﬂ‘.tﬂha“ o
he has not experienced significaat cooperstigm Mn‘,_ f‘
and Bas-.detected some reluctance. ta discuss the i\emmsRs -~ . -
In ovder to make sure that Mobil does mct mevely m&tﬁ SRRy
to "fade away" and because of your earlier coatasts e@ ¢y~ _ -

matter with Mobil, [ wouwld like to suggest that e
Mobil to deterwine the-exsct status-of the mt% '~,—--._-p‘-t~_‘
and to- urge that Mobil take prompt staps 0 correctk DR

initial reports. In my view, Mobil-dasgten obligatiom.tes - - 3. s
correct immediately the sllegutiams agaidst Mychlorimad ,3..55 re
bipheayls even though tha sctusl cohozrt-has not beewm R ¥
identified. The harm caused by the errcasous upon-h- S e
beea significant--the lemst Mobdil can do is to sckmowledge - i"f“”"
publically that-polychlaorinated biphenyls are not uvoin&. ":,-_-'*.‘.'"
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