IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

- THE UNITED STATES OF AMERICA,

Plaintiff :
Vs. H NO, 73 C 1004
OUTBOARD MARINE CORPORATION
gnd MONSANTO COMPANY, :
Defendants s

DEPOSITION of E, SCOTT TUCKER, taken
on behalf of the Defendant Outboard Marine
Corporation, in thé above-entitled matter,
pursuant to the Federal Rules of Civil Procedure,
before Mary B, Richardson, a Notary Public in and
for the State of Connecticut, on Thursday,

April 15, 1982, commencing at 9:20 a.m., at the
offices of AMF, Inc., 639 Hope Street, Stamford,

Connecticut,
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APPEARANCES:
For the Plaintiff:

ELIZABETH STEIN, ESQ. s i

P DEPARTMENT OF JUSTICE
‘ Pollution Control Section

Waghington, D,C, 20530

‘'For the Defendant Qutboard Marine Corporation:

PHELAN, POPE & JOHN, LTD,

BY: ROSEANN OLIVER, ESQ,
30 North LaSalle Street

Chicago, Illinofs 60602

And

MARTIN, CRAIG, CHESTER & SONNENSCHEIN
BY: JOANNA C. NEW, ESQ,
115 South 1laSalle Street
Chicago, Illinois 60603

For the Defendant Monsanto Company and
Dr, E. Scott Tucker:

KIRKIAND & ELLIS
BY: JAMES H, SCHINK, ESQ.

200 East Randolph Drive
Chicago, Illinois 60601

*

(The stipulations set forth in previous
depositions taken in the above matter will also

apply to the deposition of Dr. E. Scott Tucker,)
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DR, E. SCOTT TUCKER,
after first being duly sworn, was examined
and tegtified upon his ocath as follows:
DIRECT EXAMINATION BY MISS OLIVER: |
| Q Would you state your name for the record, please?
A Yes, my name 18 Dr. E. Scott Tucker, I1I.
MISS OLIVER: Let the record show this 1s
a deposition of Dr. E. Scott Tucker, taken
pursuant to Notice and the agreement of the
parties under the Federal Rules of Civil
Procedure.
Q Dr. Tucker, you were employed by Monsanto?
A Yes.
Q What were the dates of your employment with
Monsanto?
A I began my employment in, I think, mid-year of
1566 and, I think, you will correct me i{f I am wrong, I

was employed there up until, let's see, it would be 1978,

July.
Q You are now employed by AMF, Incorporated?
A That 18 correct. »
Q When did you join AMF?
A This June 1t will be three years. 1 joined AMF
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" in 1979, June.

Q Did you work at another place of quioyment
between the time you left Monsanto and the tim; you joined
AMF?

A No.

Q What is your present position with AMF?

A My present position with AMF {8 that I am Manager
of the Molecular Separations laboratory.

Q  Of what? |

A The Molecular Separations laboratory.

MR, SCHINK: Could you spell the last word?

THE WITRESS: g-e-p-a-r-a-t-1i-o-n,

Have yoﬁ held that position since June of 19797

No, I have not,.

L > L

What was your position when you joined AMF?

A When I joined AMF, I joined as Manager of the
analytical support group for the Microflake Division.

Q How long did you work in that position?

A I was in that position for two years.

Q Then, you became Manager of the Molecular
Separations laboratory? | v;

A AMF divested themselves of the Micréffake Division

at that time. I transferred into corporate research as a
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. research specialist in December of '8l.

Q Could you describe for us brieflf your educational
background? E

A Yes, I have an Associate's Degree from the
University of Michigan. I have a Bachelor's Degree from
Michigan State University. And I have a Ph.D. from the
University of Jowa.

Q What {8 your Associate's Degree in?

A Science.

Q When did you receive that degree?

A I believe that was in -- let me think for a
second -- {1t would be 1961.

Q When dia you get your Bachelor's Degree from -
Michigan State?

A 1963,
And in what?
Chemistry, Analytical,.
What is your Ph.D. in?
My Ph.D. is in Analytical Organic Chemistry.

o > Lo > Lo

What year did you receive 1t? ,
A It was officially given to me in 1967, but I
left school in '66. '

Q When you left school in 1966, did you fiﬁd a
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‘position of employment?
- A  Yes. At that particular time the market was' 7
pretty éood, 8o I had my choice, but I chose Monsanto.
| Q Have you worked in the field of chemistry or
analytical chemistry in any other places besides Monsanto
and AMF?
A Well, I wouldn't consider it work, but in gradua#e
school I certainly was in that area.
Q With what companies did you work?
A In graduate school?
Q  Uh-huh.
A It wag simply the University of Iowa., So to
answer your question directly, no other companies.
Q When you joined Monsanto in 1966, what was your
job?
A I was hired as a senior research apecialist,
Q What did you do?
A Well, I performed -- let's see -- okay, it was
as part of the analytical support group for several reséaicﬁ

groups in the Organic Chemistry Division. And I did -

-

analytical chemistry of all sorts.
Q How big was your analytical support group in

19667
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A I believe in 1966 I think around twenty or
twéﬁty-five people in the section that I was in.

Q - Were those all chemists?

A Yes. I think the professional to non-professional
ratio was on the order of two to one, but even the non-
professionals were really chemical technicians.

Q Does the number of twenty to twenty-five include
the techniclans as well?

A Yes.

Q Did you have a group leader?

A At that particular time, I was a senior research
s pecialist and, yes, I did have a group leader.

Q Who was that?

A That was Dr. Robert Keller. Shortly thereafter -+
no, Dr. Robert Keller,

Q Were you provided with your assignments by
Dr. Kellex?

A Yes.

Q Did you initfate or did your group initiate “"i;
any research? : . | i;

_A,"ﬁ Yes. As well as being a service group, we hldl;":

researchvfuncﬁton.

Q How long did you hold the position of Senior
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Research Specialist?
':A I believe three years.

Q.: In about 1969 did your title change?

A In 1969 I was promoted to Group Leader.

Q You took Dr. Keller's place in effect?

A No, Dr. Keller at that time was Section Manager,
As I was going to mention, right after I came to work
there Dr., Xeller became promoted to Section Manager, if
I remember correctly. Aﬁd I reported to Martin Dietrich
for a while, who was the group leader at that time.

Q Do I understand correctly that your support
group was part of a section?

A That is coirect.

Q What was the section called?

A The section was referred to at that time as
Applied Sciences.

4 Q In 1966, how many chemists were in the Applied

Sciences Section?

A I believe I previously stated that the totalﬂi

head count was on the order of about twenty to'twenty-ffje

and that the ratio of professionals to non-professionaliﬁg
rodghly two to one. There were no engineers, to my knowledge,

in the group at that time. I believe we had some statisticians.
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Q Were there other groups within the section
belihes the analytical support group?

A ; Yes. As a matter of fact, the Applied Sciences
hai around four or five groups. L

Q What were the other groups?

A There was the analytical chemistry group. There
wa§ the spectroscopy group. There was the chromatography
group. And then, there was the etatist;cs and then, we
had a process cheaistry instrumentation group.

Q Did those five groups comprise the entire
research section?

A For the Organic Division, yes. Correction, {t
comprised the entire analytical support group for the
Organic Division. The analytical group supported other
types of research groups that contained organic chemists,
engineers, et ceters, In other words, we supported
plasticizers, functional fluids and things of this sort,

Q You were in a division or department called
Research and Development, right? | P

A I believe that {s true. | :,:?

»QV . Could you tell me in 1966 approximately how nﬁﬁy
chemists were working at Monsanto in the Regearch and

Development Section or Department?
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A I really cannot give you an accurate figure,
buﬁvthere were a lot of people.

Q When you say there were twenty to twenty-five -
chemists in your group -«

MR, SCHINK: No, he said twenty to twenty-
five people. Some of them were trained chemists
ahd others were technicians.,

MISS OLIVER: You are right,

A If I may, I would like to correct something. It
wasn't my group; it was the section that I was part of.

Q Right, that is what I am referring to when I
speak of your group. I am not meaning to imply that you
were head of the group at that time,

A Thank you.

4

Q When you told me that there were twenty to twenty;
five persons working in your group, including chemists
and chemical techniclans, would it be fair to say that there
were twenty to twenty-five persons in each of the four
other groups that you mentioned? o i

A As I indicated, I really don't know. ‘At that
partlcu#qr time I wasa't very much concerned about the:  --
" head cohntl nor administrative functions. You know, I was

fresh out of school and I was more interested in science.
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- Q When you left Monsanto in 1978, were you in the
Re&éarch and Development?

A Yes, in the Applied Sciences.

Q Can you give me an estimate of how many chemists
and chemical technicians were employed in that group when
you left in 19787

| A Gosh, I don't know, It would be in excess of
100, I would guess. It depends on how you categorize who
reports to whom, They had plant laboratories, et cetera,
et cetera.

Q How long were you the group leader for the
analytical chemistry group?

A You know, let's see, I believe I took that
position in -- I was promoted in 1969 and I believe I held
that position until roughly around 19 -- let me think --
‘74, '75. Even up to '76. I am not really sure.

Q What was your next job with Monsanto?

A My next job assignment was as a research
specialist, : -

Q  In what area? |

A  Initially in the spectroscopy area. e
' Q Any oﬁher areas?
A

Yes, also radochemistry.
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Q Any others?

- A Not really, no. Those are general enough to-
cover it.
| Q How long were you a research speclalist?

A I belleve I was a research specialist until my
date of termination.

Q And then approximately a two-year period from
1976 to 1978, when you left Monsanto, you worked {n the
areas of spectroscopy and radiochemistry?

A That is correct.

Q In the period of 1966 to 1969, when you were
Senior Research Specialist, what research projects were
you involved in that were not connected to a service-type
of project?

A Could you state that again? I am sorry, that
was a long question,

Q Sure, let me go back a minute. You stated a
little earlfier that your snalytical support group was a

1€

as requested by other parts of Monsanto, other divislcné;

service-type group. And I understand that to mean that

would p:ovide analytical chemistfy work as requested, right?
A That's correct, |

Q You also stated that your group performed research
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functions as well as service functions?
;A That 18 correct,

Q ﬁ My question {s: What were the research projects
that you were involved in?

A Okay, the research for a group such as the one
that I was involved {n really entafled keeping abreast of
the best analytical techniques available that were
applicable to the products that we manufactured or that
were manufactured by the groups that we supported. 1In
other woxrds, basically new technology, that kind of thing.

Q How would you keep yourself informed of the best
available analytical techniques in the period of 1966 to
19697

| A Well, there are a variety of ways. First of all,
through the literature. Most professionals spend a great
deal of time reading literature and this i{s where the never
techniques are published. Secondly, through instrument
manufacturers. And thirdly, and also with Monsanto
corporate research, ‘ q.i

QI take it you read the literature in the periog;
of 1966_:0 1969 concerning new techniques? . f;-'“

;A ; 1 read the literature that I had a professional

fnterest in, yes.
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Q What area did you have a professional interest

tn?

Atj Initially, when I began working for Mbnsaato,-
I Qas involved in areas like atomic absorption spectroscopﬂ,
x-ray emission and emigssion analysis, spectroscopic analysﬂs.

Q How did you -- gtrike that,

Did you have personal contact with instrument
mahufhcturet:?

A Yes. Two ways. Well, three ways, really, via
advertisements and scientific publications, via vendors
that visited the research center and via attendance at
technical conferences.

Q I would presume that instrument vendors would
call on Monsanto and show the latest technology they had
and try and sell {t to a company as large as Monsanto?

A Correct.

Q Would you meet personally with vendors as they

A Yes. : '“i
Q How would you uge the Monsanto corporate teseaééh
peoplc as a vay of keeping up to date on the best analyttcni'
techniquca available?
A The group that I was {n was more of a line functiom.
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In other words, we had line responsibility for processes
an&ﬂin support of those people that develop regearch on
those processes. ' -

Q You are referring, when you talk about line,
to certain product lines of Monsanto?

A That s correct. Corporate research has a

different function. They are not a line function, they are
a gstaff function. As such, they don't really have to
justify the types of techniques or new instruments that
they purchase on & line basis. They just simply purchase
fhem.because they are brand new. For example, they might
spend @ million and a hslf for a two-hundred or two-hundred-
twenty-megacycle N and R and just investigate it as a
technique for what it can do in terms of molecular structure
determination, We would never be able to do that type of
thing because we couldn't justify {t because we didn't have
a project from one of our line functions that needed an
instrument like that., So, we would utilize them 1f we
ever needed an instrument like that., We would utllize'gheir
expertise, - ' , ;5’
=Q,l- Were you located in St. Louis during the entifé
time yoﬁ worked for ﬂbnsanto? |

A That is correct., The St. Louis arca. There are
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nineteen municipalities in St. Louis plus St. Louis.

Q Were there different Monsanto facilities where

you worked over the years?
| A Yes.

Q When you joined in 1966 and you worked until
1969, what facility did you work in?

A We were down on their South Second Street facility
and it was the old Organic Division research building. It
was right adjacent to the Queeny plant,

Q Ckay, how long were you at that location?

A I was there until they transferred us to the
international headquarters in Creve Coeur, Missouri, and
I believe it was in the 1970's that they transferred us.

Q Where was Corporate Research locatedf

A Corporate Research was located in Creve Coeur.
at the international headquarters. |

Q Am I correct that the Monsanto blant or at least
some of them in research had research laboratories?

A Yes, they had support laboratories which were',‘_
even more of a line function than we were. | j 
JQ- Would the Queeny plant have a laboratory? . - s

A Yes, it was mainly a QC Iaboratarj. however.

Q Quality control?
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A
.:Q
were you called upon more often than other places called
upon you to do analytical work?
A
in the various plants. And when they needed analytical
support, we provided analytical support to them.

Q
Krummrich plant?

A Yes, we did.
Q Did the Xrummrich plant have a laboratory as well?}
A Yes, they did. They have a quality control
laboratory.
Q  Are you familiar with the Anniston, Alabama plant?
A Yes, I am,
| Q Did you also perfdrm any analytical work for
the Anniston plant?
A Yes, I did,
Did Anniston have a laboratory? . - i
A Yes, ' - j?’
Q Do you know what type of laboratory they had? R
A | Very small quality control laboratory. '
Q When you say 'very small," how many people?

That 18 correct.

Because of your proximity to the Queeny plant,-

Yes. The groups that we supported had processes

Did you do analytical support work for the
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A I would imagine no more than probably two or
théée.' They only had a small number of products at thdt
plant._; |

Q Two or three chemists working?

A I would say one chemist and probably a couple
of technicians.

Q This is in the period from 1966 to 1969?

A That would be my guess.

Q Was that Anniston laboratory smaller than the
Quseny or the Krummrich?

A Very, very much smaller.

Q How many péople -~ gtrike that.

How many chemists worked at Krummrich i{n that
period from 1966 to ‘697
A I really don't know. I would suspicion --
| MR, SCHINK: He would have to guess.

A. I would have to guess.

Q Could you tell me in terms of, when you say that
Anniston was what? Much, much smaller than the Queeny ﬁ?
Krummrich plants, give me an idea of two or thfee or ft{;
times smaller? o ;l

A  The only way I could relate it would be to say

that Anniston, Alabama manufactured roughly two or three
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different products, whereas plants like Queeny and
xf;mmrich might manufacture fifty to one hundred diffefenc-
products. ,
| Q  There would be more than ten chemists at e&éh;
of the Queeny and Krummrich plants?

A Yeas.

Q Did you visit all the plants during the time -
you were in the Applied Sciences?

A I visited the Queeny plant, obviocusly, because
it was right next door. I had occasion to visit the
Krumﬁrich plant later on,

Q ILater on in about what period of time?

A I think around starting -- let's say sometime
after 1968,

Q How about Annigton?

A No. No, I never visited the Anniston, Alabama
plant,

Q Did you speak with chemists down there on
occasion? B '“i

A Yes. o
: q,,{ " Do you know whether the Queeny plant in 1966 hsd |
iicéji;:trumént or -~ I am sorry, strike that -- a GC R

instrument?
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A Yes, they had gas chromatographs.

- Q " How about the Krummrich plant in the period of
19667 Did they have any gas chromatograms? ‘

‘ A '66 or Iéter, I am certain they had gas
chromatographs.

Q When you say '"'66 oxr later," can you tell me
vhether in the period of 1966 to the period of 19697

A Yes, they had gas chromatographs during that
period,

Q How about the Anniston, Alabama plant?

A I do not believe Anniston, Alabama did.

Q Do you know what the gas chromatograms were used
for at the Queeny and the Krummrich plants?

A They were primarily used as quality control
instruments. They were gross rough instruments. They used
thermal conductivity detectors, TC detectors, and they may
or may not have had the more sensitive flame fonization
detective systens.

Q .How would those instruments be used for duallt? :
control? L ‘ ji,

A To determine the percent of purity in the p:odﬁgt
befofﬂ it was shipped or something of that sort. Gross

analysis, there is a 99.8 percent para zylene or whatever,
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Q ° You mean whether a product has 99 percent of some
subgtance that it is either supposed to have or not haQ??

A That is correct. It was a quality control functipn.
In other words, is the product we are manufacturing the |

same as the product we were manufacturing before, et cetera

4

et cetera, on & gross level.

Q Do you know what instruments or how the Anniston
plant performed quality control fum.;.tions if it didn't have
a gas chromtbgrau‘l

A No. )

MR, SCHINK: Chromatograph.
MISS OLIVER: Gas chromatograph, I am sorry.

Q Did you have commmications or contact with
Monsanto customers during the period of 1966 to 19697

A Not any contacts that I can digstinctly remember.
I may have. It wasn't a general policy for research people
to directly work with customers unless they were working
with their research laboratories. Generally, we worked
through the marketing people or through the sales people 401'
through the rptocen research people who were directly

involved with the customers. .
. Q Do you know when the Anniston, Alabama plant got-
a gas chromatograph im its laboratory?
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A I don't remember the specific date, but, yes, I
hav;anowledge when they got one,

Q - Can you tell me appgoximntely when that might have|
been or when it was? |

A I would have to guess,

MR SCHINK: You don't have to guess.

Q It was after 1969, I take it?

A I would think so.

Q Do you_know why it got a gas chromatograph?
A Yes.

Q Why was that?

A

To do PCB analysis,
Q Was the Anniston plant not capable of doing PCB
analysis without a gas chromatograph?
MR, SCHINK: I object to the form of the
question unless you clarify what you mean by
"PCB analysis."”
Q  Dr. Tucker, what do you mean by "FCB analysis™?
A I meant residue analysis of environmental samqlel
for very lov levels of polychlorinated biphenyls, parto'i
per blllioa, parts per trillion levels. . :$«
- Q . Was the Anniston plant not capable of doing PCB

analysis for environmental samples before obtaining the gas
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chromatograph?
- A No.

Q To your knowledge was the --

MR, SCHINK: Could you clarify that? Do
you mean, no, it was not capable of doing 1t?

TﬁE WITNESS: No, it was not capable of
doing it.

Q Was the Anniston, Alabama plant capable of
analyzing environmental samples to find PCp‘'s in parts per
million levels before obtaining the gas chromatograph?

A No. 7 ’

Q Was the Anniston, Alabama plant capable of
finding PCB's in parts per million levels in samples in
which it knew that PCB's would probably be present?

A No.

Q Do you know what equipment the Anniston, Alabama
plant had before it obtained the gas chromatograph?

A No, but I know they didn't have a gas chromatograph.

Q In your opinion the only way to analyze for PC?:'O
in u.mples is with a gas chromatograph? | ’

- MR, SCHINK: Do you mean just a gas chtomlto-

. gram or a gas chromatogram in conjunction vith

others?
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MISS OLIVER: Well, he has just been
talking about a gas chromatogram.

A - A gas chromatograph isn't an instrument for
détection of anything; it's very simply a instrument for
saparating components that are volative in the iample in
question. In conjunction with the gas chromatograph, one
needs a aysteﬁ of some sort to detect and get some idea of
what the identity of the waterials coming through the gas
chromatograph after they are separated are.

Q Is it your opinion then, Dr. Tucker, that a gas
chromatograph, the use of the gas chromatograph by itsgelf
without another instrument attached to {t or comnected with
1t would not enable }ou to, in the period of 1966 to '70,
be able to identify PCB's in the sample?

A What kind of gsamples?

MR, SCHINK: We are t@lking about environ-.

mental samples?

MISS OLIVER: Yes.

A Yes. A ,“i

CK:

M3, STEIN: I am sorry, cam I hear the
qu&.tton again? R
(The record was read baék.)
A And I said yes. |

AL 4 m—e = —
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Q Dr. Tucker, just so we understand each other,

_ what do you mean when you refer to environmental sanplé;?.
”A; Without being facetious, samples that are taken |

in the environment; soil, watef. air, any kind of avian, .

aquatic, animal type samples.

Q Do you include in that effluent samples?

A Ef£fluent samples are certainly in the environment),
but they a&ve a specialized type of sample,

Q Did you Include in your answer, referring to the
ability or capability of the gas chromatograph, environ-
mental samples, did you include effluent samples?

A Yes, in answer to your earlier question.

Q Dr. Tucker, what instruments were available with
the gas chromatograph which would enable 1t to identify
PCB's in the environmental samples again fan the period of
1966 to 19707
| A 1966 to 1970 the prime detection gystem available
for a gas chromatograph for the detection of chlorinated
hydrocarbons was an electron capture detector. . . i:

Q . Dr., Tucker, did your laboratory in 1§66 have ;f'
s chrématographt | e
1A Yes.

Q Did 1t have the electron capture detection device
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agssoclated with 1t?

A At that time the detection systems that were -
prtnarily used with the gas chromatograph were thermal
conducttvity and flame fonization detection. I am not
exactly sure wvhen electron capture had been purchaged, but
I don't think it would have been used or installed on that
1nétrument.

Q In 19667

A That {s correct.

Q Let's go back, were the gas chromatographs that
were available to you in 1966 with the accompanying
detection instruments capable of identifying PCB's in an
environmental aample?

A No.

Q When I refer to identifying, I am not -- I don't
mean quantifying,

A I understand that,

Q And your answer is no?

A My answer is no. .

Q Were the gas chromatographs that were availabééf
to you lh 1966 up to the time that your electron captht;
dotccttvn device was installed not capable of separating

the varioul chemicnls within a lample so as to be able to
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detect PCB's if they were present?

4 A; Well, first of all, separation and detection are
two different things. The gas chromatographs were capable
of separating most volative constituents that could be
introduced into it depending on the type of column that
you used.

Q Why could the gas chromatographs that were
available to you in 1966 not identify or detect PCB's?

A The reason is really fairly straightforward; the
two types of detection systems that we were talking about
:are. number one, thermal conductivity ahd. n&mber tﬁo, fla+e
ionization detectors. Thermal conductivity is a very genexal
non-specific detecti&n system., It's also a relatively
insensitive detection system. So, on those two counts,
you couldn't really use it in any definitive fashion to
measure very low levels of PCB's and say that you had PCB'{.

Q When you speak of low levels of PCB's, are you
talking about parts per million?
| A fbu; that {s correct, parts per million. Tho;
second type of detection system that was commonly used ét
that point in time was the flame ionization detector. . iﬂemﬂ
flﬁnﬁ 16nizat£on detector again_i. & very general detectqr
that reaponds to anything that has cirbon-caxbon, carbon-

MARY B. RICHARDSON
HARTOLDMONO0013338



28

hydrogen or any type of those kinds of bonds. 1It's very
sensitive and much more sensitive than the TC detection
systemg, but it's very non-specific and responds to most
anything, as I said, that has carbon-carbon, carbon-
hydrogen bonds in it. And it {s still not selective or
sensitive enough to measure PCB's in environmental samples.

Q Would those two detection methods identify
_hydtocarbons ag being presgent?

A They would detect hydrocarbons. Neither of those
systeus allows absolute identificatiom of anything.

Q Would they detect chlorinatedllubltancel?

A If they had ~- well, in the case of the flame
ionization detector, if it had a carbon-carbon bond in it
or a cirbon-hydrogen bond in it, yes. Any bond that is
capable of being ionized in hydrogen, oxfgen or air flame
will be detected by flame fonization detectors.

Q  How about the thermal conductivity method?

A The thermal couduc;ivlty detector is really a
thernal ﬁr;dge throu;h which one cell you pass the ccrrﬁir
gas with nothing in it and on the other arm of the bridge
you pass the carrier gas plus something else and it mnaiurcﬂ
the difference in the thermal conductivity of the two cells
and you balance them off against each other. So anything
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that 18 volatized into the one arm and goes through the
carrier and changén the thermal conductivity as it passes
the recorder, you get a different response. So it's a ’
very general detector system,

Q I understand that, but could you identify a
chlorinated substance?

A No, you could not identify a chlorinated substance
with a thermal conductivity detector,

Q Dr. Tucker, in your professional opinion, were
there any methods available besides electron capture
detection capable of detecting and identifying and
quantifying PCB's in environmental samples?

MR. SCHINK: I will object to the form of
the question. 1It's uoﬁ specific as to when.
And secondly, it misstates his testimony. He
said that the gas chromatograph was not capable
of deternmining PCB's in environmental samples as
of 1966.
A Can I agk jou to speak up, please, I have a ;

)

little bit of a cold.
_Q' ~ Sure. Did you understand the question?
—A . Which question?
| é | My question,
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MISS OLIVER: Could you repegt it, please?

(The record was read back.)

MR, SCHINK: Same objections as to when, l
And {t'e a gross mischaracterization of the
witness's testimony. He testi{fied just to the
contrary within the last couple of minutes.

Q Dr. Tucker, let me clarify the period of time.
I am talking about up to 1971.

MR, SCHINK: Up to 19 when?
MISS OLIVER: '71.

A Well, basically, during that period of time
there were two types of detection systems. One of which
could be used to detect and infer that something was a
chlorinated material, and another which could be used to
detect and absolutely tell you what the molecular structure
of the material was. Yes.

Q We are talking about PCB's as being a& chlorinated
substance?

A That's correct. . -“i

Q  The electron capture detection device.oa the j
gas chroﬁatogrnph would permit you to identify the prene&ée
of PCB's, correct?

A It would permit you to identify the presence of a
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chlorinated material or an electron-capturing molecular
spectes.

Qvi Is it your testimony that even with the electron
caéture detection device you would nof be able to identiff
the substance as PCB's? |

MR, SCHINK: When?

MISS OLIVER: Up until 1971,

MR. SCHINK: Object to the form of the
question.

A What I am gsaying is the electrom capture detector
is not an absolute means of determining a.molecular structure.
It's simply a very specific detection system that responds
to a certain class of molecules, any chlorinated aromatic
molecule; DDT, benzene hexachloride, heptachlor. Any
chlotinntea aromatic type of material which {s electron-

capture active will reapond im an electrom capture detection
system. So it's not an absolute means of fdentification by
any means., It just simply {s not. 1It's indicative.

Q Well, let me ask you this, if you were given fp
environmental sample in 1970 and asked to use ybur gas jﬁ-
chrqnatpgraph-electton.c:pture method to determine wheth?t
there were PCB's in that sample, could you do {it?

A Yes, under certain circumstances.
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Q Under what circumgstances would you need?

.— A First of all, polychlorinated biphenyls, PCB's,
there ax;c roughly 210 {somers. And the way they are
manufactured, to whatever degree of chlorination you - - |
chlorinate the material, you get a fingerprint or a pattern
from the gas chromatograph as you separate the different
isomers. And they are detected by the electron capture
detector. If you are dealing with a virgin material,
something that you manufacture yourself, like you take
biphenyl and you chlorinate it in 48 percent chlorine or
42 percent or 54 percent chlorine and you run it in two or
maybe three different kinds of columns, gas chromatographic
columns with different phases in them, you will get a
fingerprint. By that I mean you will get a series of peaks
that are detected by the detector as they come off the
column with specific retention. Now, i1f you do three
different colums with different polarity liquid phases on
the supports, you will get three different sets of finger-
prints or peaks with reteation timeg. Based on that, eaq-_
pared to a virgin standard, PCB's run under equivalent
conditiom. you can say with a great degree of probabiutr
that you are. yes, more than likely dealing with poly-
chlorimt:ed biphenyl samples. But even at that point in t
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you are talking on & probability basis. You are saying
it has & high degree of 1likelihood of being a PCB.

_ | Q,; So what you are saying, Doctor, even when you ;
have a sample and you compare it to & standard that you
have run which has PCB's in it, that you know has PCB's,
and compare it to that étandard, all you get is a
probability that you have PCB's in the sample? It still
doesn't tell you in fact you have PCB's?

A That's correct.

MR. SCHINK: I object to the form of the
question, Are you talking as of 1970, Miss
Oliver?

MISS OLIVER: Yes. That's the period of
time we are talking about.

A That's correct.

Q Would it be fair to say unless you have a
standard to compare your gas chromatogram reading with, you
may not even get that probability of knowing what you have
in the sample? ' , .'~i:

Q I think you mentioned that before 1971 there w;;c &
two methods to determine or try and identify PCB's. One

was the electron capture method. What was the other?
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A The method of chofice as a detection system
Afor'; g;. chromatograph to geparate the materials was the
electrqé capture. There was an alternate technique
available that was in the embryonic stage at that
particular point in time that was called a mass spectro-
meter. They were not, however, being used as a gas
chromatographic detector at that particular point in time,.

Q | When you say that the mass spectrometer was in
the embryonic stage, do you mean that it was just beginning
to be used in the field?

A What I mean was that most of the instruments,
mass spectrometers, that were around were devices that were
- built in academic institutions. The instrument companies
were just beginning to look at things of this sort. They
- were also magnetic selector instruments and not quadrupole
instruments. There was a big difference when the quadrupole
ifnstruments became available.

Q When did quadrupole instruments become available?

A I would have to guess in the mid~seventies, nn‘be
even earlier, but commercially, I am talking. ;;

Q  Well, Dr. Tucker, how would you, in 1970, come --:|
to'idenctfy PCB's using the mags spectrometer? ‘

A The first attempts were made by using a variety
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of selective extraction techniques, et cetera, liquid
chfématographic techniques to separate what was chlotlﬂated‘
hydroc@fbons from the other constituents in the environ-
mental samples. At that point in time you try to comncen-
trate the extraction down, keeping in mind that you are
dealing with parts per billion, parts per trillion levels.
And then, you try to introduce the samples into the mass
spectrometer through a solid and try to get a mass spectro-
meter of what you could volatize off from the source.

Q Would you need a fingerprint in that method?

A wbuld you clarify “fingefprint"?

Q Well, fingerprint you referred to as a standard
of virgin material showing what PCB's would look 1like.

A No, you would not because, on a theoretical
basis, you can predict the fragmentation pattern that you
get in a mass spectrometer. But you would feel & hell of
& lot better about it to run a standard and get a match in
terms of the ion distribution.

Q Again, would you -~ strike that, a “J!'

-

Were you using the mass spectrometer in 19777 -~

-

MR, SCHINK: Using it for purposes of PCB

~ analysis in environmental samples?

MISS OLIVER: No, was he using it.

. Fr e —
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Was I using one? No.

I take it you had one in'your laboratory?

> O >

We had one available to us, yes.
Q Did you, in the period of 1966 to 1971, do
PCB analyses of samples on the mass spectrometer?

A At some point we did take extractions of
environmental samples and look for PCB's in them, but we
didn't use the mass spectrometer for analysis in the
quantitative fashion. We were really using it to verify
what we had,

Q Why did you not uge it to identify PCB's?

A The equipment that we had at that particular time
was not designed to handle large numbers of samples. As a
- matter of fact, it probably took three or four days to
analyze the data that would come out of the instrument just
8imply from one sample, There were no microprocessors or
control = instruments or computers or things of that sort
that we have now. A —“%*

Q Dr. Tucker, have you had any contact with MbnsantAT}
people in.tha Research Department since you left in 19787

A I have had no officfal contact,

Q. . Have you discussed PCB's with anyone at Monsanto

gince you left?
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- A )
Q .

or tri&i concerning PCB's?

A

Q
A

Toxic Substances Hearing om PCB's for Monsanto,

L P Lo P Lo »>® L

A

scheduled to testify, but then the questioning became
very, very technical, so I believe our lawyer at that time
asked if I could be allowed to testify and I testified the.

next day.

Q

A
Q
A

No.
Have you ever testified in any type of hearing

Yes.
When did you testify?
1 provided expert witness testimony at the

In 1977 or '76?

I don't know exactly when it wag, but it was -~
In that time period? | |

In that time frame, roughly.

Did you have a paper prepared?

Did I? No.

Did you have written testimony?

There was written testimony. I was not

.

In what areas did you testify?

-

Polychlorinated biphenyls.

In what gpecific areas?

In my area of expertise, analytical chemistry.
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Q What was the substance of your testimony,
Dr. Tucker?

_ A This has been quite a while ago. My testimony
was really to discuss the difficulty involved in absolutely
identifying PCB's in very weathered environmental samples
and basically to answer the people at the meeting's
technical questions about analysis,

Q Was it your testigony or was it your opinion that
it was difficult to identify PCB's in environmental samples
as of 1976 or 19777

A Yes, it was difficult..'lt requires a high skill
level.

Q And I take it technology had advanced from 1968
or '69 or '70 in terms of identifying PCB's?

A Definitely.

Q So I guess it would have been more difficult in
1970 to identify PCB's in environmental samples?

A Than?

Q Than it was in 1976 or than it is today? ..3

A Correct, correct.

-

Q  Would it be your opinion then in 1970 it took.a

high level of skill in analytical chemistry to identify

PCB's in environmental samples?
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A Yes.

' Q Okay, have you given any other testimony, Dr.

fucker?v

| A No.
Q Relating to PCB's?
A No.
Q Have you given a deposition in any type of cage?
A No.
Q How have you prepared for this deposition today?
A You are referring to the deposition today?
Q Today.

A I met with Mr. Schink for a couple of hours
yesterday and went over some documents that I believe are
exhibits, some of which I yrote, some of which I received
coples of.

Q Did you read any depositions?

A No,

Q When you joined Monsanto fm 1966, Dr. Tucker,

did you become aware that the product lines -- Bttike_t?ht,-
that aome of the product lines that Monsanto was selling
contained PCB's? E ;;w;:

4 A f' No, I was not aware of that in 1966 when I became

employed by Monsanto,
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Q When did you become aware of that?

A I believe it was probably in 1967 sometime.

Q By the way, Dr. Tucker, do you éwn any stock in
Monsanto?

A No, as a matter of fact, I don't,.

Q Have you been reimbursed from Monsanto for
appearing at this deposition?

A Ko, I have not. It's strictly voluntary, gratis
AMF,

Q Have you been asked by Mr. Schink to testify
at the trial for Monsanto?

A No, I have not.

Q How did you learn, in 1967, that some of the
products that Monsanto sold had PCE's 1n'th§m?

A I was approached by my supervisor at that time
who was Dr. Keller in conjunction with Dr. Richard and I
believe Elmer Wheeler, who was in the Medical Department at
that time, regarding a report that they had geceived from
some of our people in Europe talking about some work I
believe that Soren Jensen did and Gunther WLdmark (phonetic
spelling). And the information at that tim;'aaid that therT
was a problem with polychlorinated biphenols. :

MR, SCHINK: You had better spell that for
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the reporter, polychlorinated biphenols,
p-h-e-n-o0-1l-g. All the othets.ﬁere biphenyls,
p-h-e-n-y-1-s. | | ‘

Q Was that the first time you had heard of the
Widmark and Jensen work?

| A Yes. As a matter of fact, I only knew that they
had reported this. I had not seen any of Widmark's or
Soren's work at that time. I don't believe there were any
pﬁblicationc available at that tiﬁe.

Q Had the electron capture device been installed
in your laboratory at that time?

A The ti.me we just spoke of was my first fntroduc-
tion to the problem and it was about the time that I was
asked to look into it and see what they meant by poly-
chlorinated biphenols and whether that was an error. And
gecondly, just start familfarizing myself with that
particular area. ' |

Q Well, you had testified a little earlier, I think,
at the time you started with Monsanto in 1966 there was a
gas chromatogram in the laboratory and you thouéht there
was an electron capturé device that had been ordered, that
had not yeﬁ arrived or beén connected; {is that4;§r;ect?

A If I may clarify that, what I believe I testified
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was that there was an electron capture device there in the
chromatography group. I was not part of the chromatograph;
group at that time. I sdbsequently found out ;hey had {t \
when I began looking around to get one and they had it on
the shelf, and it had never been installed. But I was not
ﬁart of the chromatography group at that time, I was in the
analytical chemistry group and mainly interested in inorganic
analysis versus organic analysis.
| Q Well, up until the time that you were advised by

Dr. Keller, Mr. Wheeler and Dr. Richard about the Jensen-
Widmark work in Europe, had fou done any work at all with
respect to what Monsanto called {ts functional fluids?

A I had done work, but it was atomic absorption
monitoring wmetal ions in the functional fluids.

Q For what purpose? |

A I believe some of our fluids, if I'remembe:
correctly, we had at that time additives that had metal
fons in them. In addition to that, of course, in a lot of -
the functional fluids you do not want metal ions and we
always analyzed them to make sure we didn't have them. And
secondly, in spent flui&s, where they might have some jobs
-in the field, we would look to see what theifwéée contaminated

with., And my interest mainly was what organic constituents
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were in the functional fluids. _

Q Would it be correct to say up untii.1967.—at least,
you did no analyses for identification of PCB's?

A That is correct.

Q When we have been talking about identifying
PCB's up to the presrent time, Dr. Tucker, I have been
referring to identification of PCB's fn the substances and
not identification of specific isomers that may be in a
sample.

A Okay,

Q Did you understand that?

A Did I understand the difference between specific
PCE isomers and the generic term PCB's? Yes.

Q And your answers to my questions concerning
identification of PCB's referred to the identification of
PCB's generally and not a specific isomer or the specific
isomers in the PCB's; is that correct?

A That is correct.

Q Now, what were you told by Drs., Keller and Richard
and Mr. Wheeler regarding the Jensen and Widmark work in
Europe?

A Bagically what they wanted to lutoﬁ, as I indicated

earlier, was first of all was it really polychlorinated
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biphenyls, and, 1f it was, of course, we didn?t have much
- of an interest in that because I don't beliéve{we maﬁu-
factured too many polychlorinated biphenyis..3uowever,

we did manufacture some. And really to start looking into
it, and just see what was really involved in terms of
from a technical viewpoint, because that's what I was, an
analytical chemist, and start to look at it and see what
was really thefe, what they were talking about, et ce:era,
et cetera.

Q Do you know what Dr. -- or Mr. Wheeler's interest
was in this discussion?

A Elmer Wheeler was in our corporate Medical
Department. And they had general responsibility at the
corporate level for industrial hygiene, things of this
sort.

Q What was your understanding of why he was involved
in this discussion in 19677

A I believe it was because the information may have
been commnicated to him through the chain of command.

Q Were you told that there might be & possible
environmental or health problem by the prea;nce or the
finding of (pause). . .? -

A No, I think at that particular time there wasn't
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any real concrete talk about environmental or health
problems or anything of that sort. It was just the fact
that Soren Jensen had geen these materials in environmental
gsamples, and we weren't even sure at that time we were
dealing with PCB's. The original telex had an error in

it and it was “biphenols." And I am an analytical chemist
and Soren is an analytical chemist,

Did you see the telex that came frowm Europe?

I believe I did at one time.

Do you know who sent it?

> 0O > L

No, I don't know.

Q Do you know from what Monsanto group ia Europe
it was sent?

A I would have to guess.

Q Do you recall at that time in 1967 when you
were first advised of the possibiliﬁy of PCB's in the
environment that there was an indication of any possible
adverse effects on aquatic or avian life?

A No, I think just the opposite was true. Up to
that point in time all the toxicology work‘that had been
done with polychlorinated biphenyls had been found to
be very ihnocuous. At that point in time,}of éﬁnrse, the

prime area of concern would have been industrial ﬁygiene,
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the fact thét they were being found in the environment,
if they were really polychlorinated biphenyls and not
polychlorinated biphenols was of hterest.: And if they
weré widespread, as I believe Jensen was indicating, then,
of course, that was of interest, too, We wanted to know
why.

Q What was the interest?

A We wvere the sole manufacturers of the product
in the United States.

Q And you were interested in finding out if PCB's
were in the environment?

A That is correct.

Q Were you aware of the toxicity studies that had
been done relating to PCB's in 19677

A No.

Q Did you later become aware of the studies
regarding PCB's?

A Yes.

Q Were you given an assignment by Drs. Keller or
Richard or Mr, Wheeler?

A Yes.

MR, SCHINK: He has already test_:iﬂed twice

about what the assignments were,
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A My assignment was as an analyticel chemist to
be -- to become familfar with the tulmtqujen that were
befng employed and get them up to become fimct:tontl in our
laboratory.

Q How did you go about doing it?

A Well, the first thing I did was go to the
literature and find out what people were using to measure
DDT, and that was really the type of instrumentation that
Soren and his people were using. And at that point in time
I became very familiar with the gas chromatography and
electron captures.

Q 8o in 1967 in oxder to identify and detect DDT,
electron capture devices and gas chromatographa were being
used?

Yes, that {s correct.
Did you vigit Mr, Jensen?
No, I d!d not.
Did you contact him?
No, I did not. |
- Did you know him perldnally?
Not at that time.
You later did, I take 1t?

> Lo > 0O > 0 > o »

Yes.
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tdentified and there had been a fair amount of work done,

Q When did you meet him? 5

A 1 was an Iinvited participant at a conference
in Brookhaven sponsored by the National Oceanographic
Institute. And he was a key speaker there at that time,

Q  When was that?

A I don't know, but I can check. I can check the
dates., I don't exactly remember when that waa, It was
much later than 1967.

Q Did you discuss with Mr. Jensen his PCB findings?

A I think it was at a late enough date by that
point in time that he had published virtually what he was
going to publish. I imagine we probably did discuss it.
We had other ptaslema that we were interested im at that
particular conference, and subsequent to that I became
involved in a two-yesr study with the Natiocnal Academy of
8ciences in predicting ocean pollutants in general, so we
were just more concerned about pollutants in general than

specifically just PCB'e. By that time PCB's had been

go it was, you know, what is next, ' é& :
Q This meeting with Dr. Jensen m'bcfou you left
Monsanto? (A

A That {s correct.
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. sophisticated enough at that point in time to know, "Gee,

Q Did Drs. Keller or Richard or Mr. Whaeler
discuss with you at the first meeting that you had with
them in 1967 any potential problems they £urelmw if PCB's
were confirmed in the environment?

A Could you define for me what you mean by
"potential problems* «- that's a very general term --
pleage? -

Q Any concerns to Monsanto if PCB's were in the
environment?
| A Yes. They were concerned simply that they were
there and they really shouldn't be. I mean, they were not
& natural constituent in the environment, so it was, ''Cee,
I wonder why it h there,'" and that was the type of concern
that was initially there.

Q Was there any concern about what the effect
of it being there would be on the environment?

A Yes. And I can't say exactly when this occurred
but, yes, if there is something, certainly we were

we should find out what the hell is going oa.

Q Were you aware of any solubility tt:udi.ea that had
been done on PCB's at Monsanto before 19687

A Solubility in?
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MR. SCHINK: In what?
A Water?

Yo

Q Yes.
A I believe I did some solubility studies alc
Monsanto roughly around that period of time, yes. |

Q After your meetings with Dr. Keller and Richard?

A ‘I don't know, Let's put it this way: It would
have to be because I really wasn't sgsigned the project
until I met with those people.

Q Were you aware of any biodegradation studies
relating to PCB's before your meeting with Dr. Keller and
Dr. Richard and Mr. Wheeler?

A No. |

Q When you received the aseignment to find out
about the report and to find ocut what analytical techniques
vere available to determine whether PCB's were in the
environment, did you review the work that had been done in
the Research Department velating to PCR's?

A  What Research Department?

- Your Research Departmeat. _
The Monsanto Regearch Degartment’!i |

Yes.

> L0 > L

No, becauge most of the research up until that
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-

‘virgin fluids.

. that point in time was work that was germane to wmy particu

point {n time was really product oriented and it was just
gross analysis of the materials and how they '@rformed in
their use as functional fluids, dieclectrics, et cetera.

1 ,d'm, however, look into trying to find out as much as 1

could about what we knew about the composition of our

Q  Well, did you try and find out what research work
had been done by Monsanto with respect to its PCB products
before this meeting with Dr. Richard and Dr. Keller?

A  Not before the meeting, mo.

Q Aftervard, did you go back to try and find out
what research had been done?

A Yes, I became very aware of wﬁat had been done
and what had not been done, yes,

Q Can you tell we what research had been done with
respect t§ PCB products by Wnto before you became

involved?

A Okay. The only work that I became aware of at

assignment, and that was what were the campocltiom of the
materisls and that kind of thing. 1In other wordn, first o
all, before I was even given the alsignmnt I dl.dn't know

what an aroclor was.
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Q How did you find out what an aroclor m?

A I began mlki.ns to the process p’e‘fﬁph who had
developed the products over the years and to ihe research
nnﬁf&cturlng-type people, the process chemists and things
of that sort.

Q What other information did you find out?

A About PCR's?

Q Uh~-hash.

A I would say nothing more than what I really -
wag interested in to do my assignment.

Q Pid you go back to look and see Lf any tests
had been conducted by Monganto on the solubility in water
of PCB's?

A No. I believe I did the first test on the
solubility.

Q You did the first test that had been done by
Monsanto at anj time as far as you know?

A To sy knowledge.

Q  How about bfodegradation studies? Did you go
back to see if ﬁy studies had been done by Monsanto on
biodegradation of PCB's? T

A 1 believe the people in my laboraitorjy’ were the
ones that did the first test on the biodegradatiom.
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Q Agam, after you were asked by qu., Keller,
Richard and Mr. Wheeler? |

A After I was assigned the problem, yes.

Q Before, to your knowledge, there yere no bio-
degradation studies undertaken by Monsanto?

A That's correct.

Q After this discussion with Dr. Keller and Dr.
Richard and Mr. wyheeler, I think you told me that you looked
into the analytical methods for DDT and familiarized your-
self with those methods, right?

A Ye@. I believe I gaid that.

Q And you talked to marketing people and other
people who knew about the PCB products and advised yourself
of the caméoaitim of the products?

MR, SCHINK: No, I don't think he testified
to that. X don't think he testiffed he talked to
anybody in marketing at that point.

MISS OLIVER: Well, he talked to people he
knew. |

MR, SCHINK: Well, he didn't say marketing.
And rather than have you rehearsing yu test imony
and rehaghing {t, why don't you iik himnew

questions?
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MISS OLIVER: Mr. Schink, I am not
rehearsing anything. If you don.’t interrupt,
we will go a lot quicker. .'

MR, SCHINK: Fine. And you don't have to
recapitulate his testimony as a preface to each
qQuestion and we will get along a heck of a lot
faster.

MISS OLIVER: let's just keep going.

Q Dr. Keller --

MR, SCHINK: This is Dr. Tucker.

Q I am sorry, put a little name tag on.

A I can do that if you would like,

Q Dr, W, you told me you informed yourself
of the composition of the fluids that had PCB's in them,
right?

A Yes.

Q What other things did you do after talking with
Dr. Keller and Dr. Richard and Mr. Wheeler?

A Well, I looked around for manufacturers who
made the best available electron capture dgtectata. I
looked around to purchase a biomedical gas chromatograph
since it seemed to be the type of instrumentation that
the people who were active in monitoring DDT and subsequently
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v T e DN

" was in the other group in your department?

became active in monitoring PCB's were using. I wrote up
& request and we ordered the 1nstxumcntut;¢n.i'

Q Did you use the electron eapt:uu; device that

A Yes. We fnitially commandeered a gas chromato-
graph that was being used for other purposes, put the
detector on it and began familisrizing ourselves with how
it functioned and, et cetera, et cetera,

Q When did you put the electron capture device on
the gas chromatograph a_nd begin famillarizing yourself
with the technigues?

A Shortly thereafter when I wag given the assignment

with Dr. Keller.

Q In 19577

A I belim that to be true.

Q Dr., Tucker, do you recall any other steps you
tock with respect to this lsaisnmeht that you were given by
Dr. Keller and Dr. Richard initially?

A No, I believe I have covered that.

Q How did you go about attempting ?o confirm yhetzhér
the findings by Dr. Jensen were accurate and 'involved. in
fact, PCB's? S

A I ~~ well, first of all, I believe at some point

b A S, et
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in time we became aware of the exact chro@tographic
eonditions which he was employing. In othgr yotds. ‘the
type of 1liquid phase, the type of columns nnd things of
this sort.

Q How did you become aware of that?

A 1 believe sometime aftcr that we received a
pre-publication document authorized by Widmark and Jensen
discussing the techniques that they employed for isolating
and detecting and identifying the PCB's that they were
seeing in the study that they were performing.

Q Did someone from Monsanto request that pre-
publication manuscript?

A I don't know. I assume that that might be true.

Q Was that still in 19677
A I believe it to be then, yes.
Q And you read the papers?
A Yes.
Q Now, somz persons at Monsanto in the Research
_  Department visited Dr. ’Jmeg and Dr, Widmark to discuss
‘ PCB matters? _ 2
A Yes. :

Q You are aware of that?

A Yes.
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MR, SCHINK: You are Jwta; Qhead now
several years, Miss Oliver. I hw, you wvere
talking about the 1967 time frm “ Row, you
are talking about something else.

MISS OLIVER: I just asked the question,
Mr. Schink, and Dr. i‘ucker did answer.

THE WITNESS: There was no reference to time
frame. You simply asked whether or not I knew
they visited them, I said yes.

MISS OLIVER: Fine,

BY MISS OLIVER:

Q Were you advised at that time the visit was
going to be mdé?

A Yes,

Q Did you have any discussions on questions to be
asked or areas to be covered?

A Yes.

Q What were your areas of interest? On the vieit?

A Those were being covered by Dr. Keller, who
himself is an analytical chemist, And we dhcuned the
things that we would like to know in terus of ¢

they were employing so we could :lncorperatc thln into our
laboratory techniques so we could dup_ncata their work and -

orbr -

o
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be damn sure what we were dealing with,
Q What were the things you wanted §o Imow about?
A The fsolatfion schemes that they Qicﬂ for isolating
the‘PCB's from the sample they analyzed, Chromatographic
eonditions that they used to gas chromatograph the samples,
The detectors, and absolute identification techniques, and
things of that gort, |
Q Up until the time that Dr. Keller was going to
visit Dr. Jensen, had you been running samples on your own
gas chromatograph to try and identify PCB's?
A Can we establish definitively when the trip was
made? |
Q Do you have & recollection when the trip was
made? |
A I don't bave an exact recollection, no.
Q Do you reciall before the trip to Dr. Jensen and
Dr, Widmark that you were running any PCB samples?
MR, SCHINK: Are you talking mnow about
environmental samples, Miss Oliver?
MISS OLIVER: Fnvironmental ian’zplen in
making any determinations as to whet:her PCB's
were preseant or not. we

A No, we were not running any environmental samples
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at that time. We were rumning kam mm '

Q You were running known aauplu to try and
detctm:lm whether your electron eapt:uta device was picking
up vhat was there?

A That's correct.

Q Were you satisfied that your method was picking
up what was there?

A When ve were dealing with known ssmples that I
made up myself, yes, The first step in the dmlop;aent of
any analytical procedure is to make up known samples and
pretend they are unknown and gee whether or not your
equipment functions properly and tells you what you already
know, If it ém, you can say, fine, and we are ready to
go on to some other things.

Q For how long a period of time did you run known
sampleg?

A This would have been after we received the
equipment, checked it out for manufacturer’'s specifications
and that kind of thing. I would imagine a mnth or 8o or

A Correct. W

Q And then you were ready to go on to other things?
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A We hoped we were, yea‘: That we would find out
later.

Q What were the first envtronmentai samples that
you‘ran?

A I believe the very first environmental samples
that we ran were some samples that were taken outside in
the Mississippi River around our Krummrich plant.

Q And how were thése presented to you?
Presented?

How did you get them?
How did I get them?

o > o »

Uh-huhf

A I asked that people at the plant collect samples.
The laboratory people over there had collected samples
for other purposes, and I asked that they collect samples
from the outfall and above the plant and below the plant
and things of that sort. I don't know 4f I directly asked,
but I indicated through the chain of command that this
-would be something that we weré ready to do.

Q Did you expect to find PCR's from the outfall
in the Krummrich plant? -

A If I vas going to find them anywhere, I would
probably find them there. Yes, I anticipated we ﬁizht.
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Q Was this in the period shortly after you ran

w24 the known samples? e
,‘ ? A It wag after I ran the known nampleé, that is
¥ - - correct,

Q Was it before 19707

A Yes. Well, I am not certain; it was in that

period,

Q  The period '68 or '69, '70? Somewhere in that
_por:l.od?

A I believe that information is well documented.
And if you want specific dates, we could probably get
specific dates. You are asking me to recall something that

was twelve years ago, and I am going to tell you I will giv%
the best guess I can.
Q - That's all I am asking, Dr. Tucker.
A Time-wise, it was after we set up the techniques
in our laboratory and after we had done known samples and
after we indicated we would like samples, sometime after
W . 1967,

Those were the first samples that you did?
That's correct. . . - h ch

The first environmental samples t‘hacfyou ran?

> £ > L

Yes.
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Q. FProm the Krumerich plant?
" Yes, that's correct. .
Do you recall what -- strike that, | _A
Do you recall whether you identified PCB'e: in ..
those samplesn?
Yes, I recall, and I think we did.
Do you recall in what levels you found PCR's?

I would say parts per million,

L P OLH P

Parts per million?

A In gsome it would be parts per million. In some
it might be lower and in some it might be higher, but it
was the parts per million rﬁnge. let's gay that,

Q Did you report those findings to anyone?

A Yes.

Q ~ To whom?

A All findings on that kind of thing were reported
generally to whoever submitted samples énd also to my
head boss at that time, who was Dr. Keller, and usually
Dr. Richard would be copied because he was director ggithe,

functional fluids research group at that time.

Qé Do you have any recall of any discussions ulﬁ§

e
: 4

Dr. Keller or Dr. Richard concerning your first -aapleqﬁi
Vfron the environment from the Krummrich plant?
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A Discussions?
Q@ Discussions about what you were finding.

A  Yes, definitely we discussed what we were

Q What was the substance of those discussions?

A How sure was I that this was really true. You
know, wou}d I stake my professional reputation, et
cetera, et cetera, It was pre:ty‘guéssy in those days,
you know. I was very confident at that point in time
that what we were geeing were PCB's.

Q You were confident that what you were seeing
was PCB's?

A That's correct.

Q Did you suggest that the other Monsanto plants
should be sampled for PCB's?

A I don't recall whether I suggested that or not,
but I believe we did that subsequently,

Q You did testing -- strike that -- analyses from
samples from the Anniston plant as well, didn't you? -

i
A I believe I did. 5

-
-

;,'Qﬁ Do you recall that those analyses in your.,'lgif:

=7

ppiniah confirmed the findings of PCB's from the Annistom
plant?
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A In some of the samples I am certain we probably
found m'a. keeping in mind the detection levels wera . |
very lm,r:, puts per billion, parts per trilliom, But, ye.i,
1 seem to vecall we found PCB's in those samples.

Q Was there any program set up relating to what
environmental samples you would analyze on & priority
bagis?

A Yes.

Q  What was the priority? |

A Well, at that time we had, you know, we had &
certain menpower supply, et cetera,'et cetera, and that
kind of thing, 8o we gnalyzed those samples that they
chose to be analyzed. I think we began and looked at soma
of our own plants and also at one tims or another, I am not
sure of the time frame, we had & customer service routine
whieh'we did offer customers, and we anzlyzed a lot of their
samples for them and we even went to the extent of helping
them set up their owm techniques if Ehcy were & large
enough operation, And we even validated a number of { :
4 indnmdim: congultant laboratories and we made avas.l,able &

i L es to them. But we are talking & dymamic |~

ait\utlmﬁmﬁt a static situat:lfm that occurred in one day'.

Q In the initial pericd of your environmental
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samplea for PCB's, the early astages, was there a priority
on the environmental gsamples that you would do? Were you .
asked to do Monsanto plants first? |
A No, I don't think it was -- it was never
officially set up that way, no., It was the natural thing
to do because we could collect those samples easily. We
had 8 mechanism in place for collecting those types of
samples. But if you are asking me, say: A Priority is
our plant; B Priority is someplace elaé, no, there was no
priority like that set up,
Q But {t's your recollection you did'your plants
firat?
A Yes.
Q Now, we have been talking ~- strike that.
Were these i.ni.ti.ai samples that you ran from
the Monsanto plant water gamples?
A Water and sediment.
Q Did you do sediment samples?
A In some instances, but first water. ""ii
Q Is there a difference in analyzing water and ;?
sedimcnt for. PCB's? L
A Definttely.

Q Is one more difficult than the other?
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- A Yes.
. Q@  Which is more difficult?

A. The sediment samples are more difficult simply
because of the composition of the matrix you are dealing
with,

Q Did you do any other type of sampling o£
#nalyses besides water and sediment?

A Yes, 1 believe we obtained some fish samples
from the Mississippi.

Q Why were you interested in doing PCB analyses
for f£ish? '

A Well, if I recall correctly, I believe Soren
Jensen had reported on eagle feathers or something of this
sort and had speculated a number of things. And also, you
could look at DDT, which is a very similar kind of com-
pound, 8o we were interested to see if they were im the
fish, too.

Q Did you confirm they weie in the fish {n your
opinfon? B fwi;

A Yes. ‘ ;ﬁ”

Q  Did you compare the levels of PCB's in fish s |
'coﬁﬁ;red‘to the water?

A Yes.
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- Q  Did the fish have higher levels of PCB's than
th?iwqier? ':
-.Aé Yes, I would say so. I mean, that would be a
rather obvioug sgituation, but yes.

Q Why would that be obvious?

A Well, first of all, PCB's are not very.aoluble
in water, so if you take a water gample, that does not havﬁ
much dendritic-type of materials in it, so thea you are
not going to see much about, if anything, about the
solubility of the PCB's in the water, which {8 quite low.
They are very hydrophobic. '

Q Why would you find higher levels in fish?

A The reason that eventually came out of it was a
little thing called bioaccumulation., In other words, fish
are ~~ you know, they breathe water just like you breathe
air. So, as they breathe the water, of course, if there
are PCB's in it, it's going pAst their gills.

Q And they accumulate PCB's?

A I believe that has been quite well eatablisﬁéaéz
Yes, they do.. : , ;%’b

»Q!;f When you were doing the analyses for PCB's o — |’
fish at the time you did those analyses, did you beceme “
aware that PCB's bioaccumulated in figh?
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:thaﬁ é@B's were in fact in water, sediment and fish?

as we established earlier, that's the time I became con-
vinced there were PCB's in the water and the fish and the

sediment around the plants where they were manufactured.

you ran?

opinion or give your recommendation on any action Monsanto

should take as & result of your findings?

A th.

Q  About what period of time were you convincedj’

A  Around the Xrummrich plant when we analyzed thér%.
Around there when I analyzed the Mississippl. The PCB's -t

Q Those were the first eavironmental samples that

A Yes.

Q Were you asked by anyone at Monsanto to give an

A The only -«

MR, SCHINK: I object to the form of the"
quegtion. It assumes thﬁt action was taken aftex
those findings and not before the findings. Aad
you have not established when this work was”ddégJ

| Miss Oliver, with any degree of specificity, _;%' .

MISS OLIVER: I believe the record is cieﬁ%"‘

- on that, Mr, Schink. |

MR, SCHINK: I object to the form of the
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question, It's a misleading question and mis-
- states the record,
BY MISS OLIVER: |

Q Dr. Tucker, do you recall whether you were“ahkeé"
to give an opinion or make any recommendations on any actions
that Monsanto should take or could take as a result of your
findings? ‘

A First of all, let me establish the fact very
clearly that I was not in a policy-making capacity for
Monsanto in any respect whatever. I was there as a pro-
fessional scientist. And my opinioﬁ‘aa & scientist was
asked in terms of whether or not what I had seen was real
and whether it was ten parts per million and/or twenty parts
per million and how accurate were things like that, So, in
terms of what should be done in the future, I did not make
those kinds of decisions nor was I asked ﬁo. I was asked
to provide support work for that study or things of that
gort, but strictly in the analytical chemist area and my
ability to analyze those samples or whatever samples aﬁd”i;
definitively or not definitively tell them whether there 4

were PCB's there or how much.

-—re b0

) Q "A‘I'l it your answer you did not make any rec d&-

tiona?
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Correct.,

And you were not asked for your opinions?

> ao"")

. Absolutely my opinions were asked for.

Q  With respect to what should be done or what could |
be done based on your findings?

A No, with respect to my ability to analyze samples
for PCB's. How many gsamples could we handle, you know,
this kind of thing. Do we need more manpower, do we need
to order a new instrument, that kind of thing.

Q By the way, how many people were running PCB
samples for you in the early period'of time when you were
running the Krummrich samples?

MR, SCHINK: Are we talking about 19707
MISS OLIVER: I am talking about when he ran
the samples.
MR, SCHINK: You have the documents om {t,
Why don't you establish it for the record,
rather than making a record which is consciously
A

an unclear record?

+  MISS OLIVER: It {s mot an unclear record, -~

3

. % MR, SCHINK: Well, T object to the form of

;tfhc question.
MISS OLIVER: Object and let's go on with it,
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We don't need your testimony on the record.
MR. SCHINK: Miss Oliver, why don't you

proceed?

EEEE G S B A

BY MISS OLIVER:

Q Dr. Tucker, my question was: How many people did
you have running PCB samples when you did the first environ-
mental samples from the Krumarich plant?

A Let's see, I think the effort by that time had
been scaled up to the point where I have about four or five
people working for me at that point in time. |

Q  How many people had run the known samples?

A It really started -- well, they all did at one

time or another. It was part of the training.

Q Well, in the beginning?

A In the beginning it started out with me. Then,
I was given a technician and then, after that, as more and
more samples came in, et cetera, we needed more and more
work effort. I got another technician and a :aster's Degree
chemist, a Bachelor's Degree chemist and another Bachelbf;g
Degree chcmiat to work on the project. I didn't get them;éf
all at once. It was after the project developed and when - |
m§t§_ﬁnhpdwet was needed, |

Q  Did you run the biodegradation studies?
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. A_‘ Yes.

'Q You personally?
] A_fé Yes, personally I ran some of them., I am a
bench cheéist; I 1ike to spend maybe 25 or 50 percent of
my time at the bench. That's the thing I 1like té do,
However, there were some biodegradation studies that had
been done in our Ruabon, U,K, area.

Q Dr. Tucker, were you able to identify the differ~
ent arocldrs in the Krummrich plant gsamples that you ran?

A Yes .

Q You could distinguish between Aroclor 1254 and
1248 and 12427 |

A Yes, if they weren't what we call weathered
samples.

Q Do you recall which aroclors you found in the
Krummrich samples? I am talking about the initial
environmental samples that you ran,

A I think what we founﬁ generally was wvhat we

manufactured there, | B T

L
L

Q I am sorry? What?

manufgetuiéd‘there. And since that was a prime manufacturinﬁ
site, I think we found a little bit of everything, although
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there may have been one that was more dominant than
-othéés, depending on the particular samples.
| MISS OLIVER: Do you want to mark thia‘a:_;f 3
Exhibit Number 1.
(Defendant's Exhibit 1 duly marked for
identification.)

Q Dr. Tucker, do you know why biodegradation studieﬂ-
had not been done on PCB's up to the time you began doing
studfes?

A Up until that poiant in time there had beea no
reason to be particularl} concerned about biodegradation
studies because we were not concerned whether they were
biodegradable or not because, as far as we were concerned,
they were not in the environment.

Q Do you kmow why no studies were done on solubility
in water?

A I don't believe there was any reason to believe
that these particular functional fluids were put in contact
with water, They were not intended to be in contact wu:hj
water. In fact, in the particular applications they were'/;
used for, i1f they had water in them, they were not useful-—?*;
. 4Q Did someone relate to you that those were the ~’%<

reasons why no such studies had been done before you became
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involvgd?

i;A é_ No.
Q ;j Wwas that your opinion on why those studies were
not done?

A | Yes.

Q You are not aware of any gsampling or analyses
or investigations done by Monsanto before the Jensen and
Widmark information came to light concerning an attempt by
Monsanto to determine the presence of PCB's in the environ-
ment?

A That's an awfully long question. I will answer
it no because I am not aware of any studies that were done
prior to the studies that I initiated.

Q You understood the question?

A I think so,

Q Do you want it read back?

A No. Just that it was really long, and to answer
it yes or no is difficult. But no, until I was given the

assignment on that kind of thing, there were no acudiea'déneq

performed of that gsort to my knowledge.
Q  Are you aware of any studies performed by Monsanto
befq:e-yéﬁ became involved in the PCB matters to determine -

the toxicity of PCB's to figh?
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No.
' Would you become involved {n toxicity studies?

2y Ye‘o -4 \(

o > o >

What was your involvement?

A My involvement was in the original planning and
protocols for the studies because we had decided that we
would’ do tissue analysis in conjunction with the normal
types of toxicology studies.

Q Who decided to do tissue anialyses?

A I don't know that it was any one person. If
any particular portion of Monsanto decided, it would have
been the Corporate Management Department,

Q And what was your involvement?

A My involvement was for the samples we had to have
extra animals for these tipea of chronic, acute studies at
various periods gso we could do tissue residue analyses on
them.

Q Well, did you do the tissue analyses?

A Yes. | e

Q L Up until the time you became 1nv01ved'm doing
titluq.r;lidue analysis, were you aware of any such aub-mt‘
tam_ietty‘ studies done by Monsanto with respect to PCB's?

A No.
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- Q Are you awafe that any had been done?
‘TA © 1 only knew that they had probably run them throu%h
the nor;hl trial hygiene toxicity studies that they had.éiii
don't know what they were at that time.
Q Did you have any training in toxicology?
A Just my association with toxicologists in a
support role. ' |
Q Before becoming involved in PCB matters relating
to toxicity studies, had you become involved in other
toxicity wérk?
A No.
Q So that was your introduction to toxicology?
A Yes.
Q The Medical Department was responsible for these
toxicity tests?
. A Yes.
Q Who in the Medical Department?
A Emmett Kelly. MHe was the Director of the Medical
Department.

Q  Mr. Wheeler worked for him; is that correct? = |

.

-t

A - That's corxect. _
qQ '{'Moasanco obtained an outside consultant to perforam

toxicity studies for it called Biotest. Do you recall that?
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A Monsanto obtained an outside consulting firm to

db fﬁg ﬁ#xicology studies, yes,

Q . And that firm was Biotest?

A Yes, that was Industrial Biotest, Northbrqokt,gg§%€
I1linois.

Q And you worked with Industrial Biotest?

A Yes, I did.

Q Do you know when Industrial Bioteﬁt completed
their studies?
You mean totally compleéed all PCB studies?

Yes,

> L P>

I mean, they were not all started at once,

Q I understand that. But do you know wheﬁ they were
completed?

A No, I don't know. Probably the mid-seventies or
somewhere like that, I imagine.

Q Were you involved with Industrial Biotest for the
entire period of time they were doing studies for Monsanto
relating to PCB's? oo
A | Yes. _ ‘ ‘3§, l
;Q  ; Were you advised of the results of their stpélééf:?
f Yes, I read the reports.

A
Q And you did some tisgue analyses for PCB residues
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in animals, right?
‘;L Yes.

Q | Based on all that work done by Biotest and joué'
own analyses, do you have an opinion on the health effeét! "
of PCB's?

MR. SCHINK: Object. No foundation.

Q | You can answer the question.

A I think I established that I am not a qualified
toxicologist and that I am an analytical chemist. If you
want my personal opinion, I would Ee happy to give it to you.

MR, SCHINK: They don't need your personal

opinion.
Q Do you have an opinton?
A Yes,
Q What is that?
A

I don't believe PCB's are particularly toxic.

Q Did you become aware, sometime during your work
with PCB's for Monsanto, of an incident in Japan that was
alleged to be related to PCB poisoning? - ‘fik»,k

A Yes. : | . I8

Q | Did you review that situation for MOnsanto?.i'i?irk

A : The analytical portion of {t, yes,
Q And what did you do, specifically with respect to
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the Japanese experiments?

A I looked at the data that we had gotten, the -
chronﬁtoérams, et cetera, et cetera, and things of that
gort,

Q For what purpose?

A To determine, you know, that they were PCB's and
that they were -~ that kind of thing, that the chromatogfam
were chromatograms of PCB's,

Q Were you able to confirm that?

.A Yesa . |

Q Someone asked you to look into that specifie
matter for Monsanto?

A Yes.

Q Who was that?

A I believe the request came directly from Dr,

Q Dr. Keller, your supervisor?

A Yes.

Q Were you also asked to meet with government } b
agencies concerning PCB's? : ‘ : 7- '

A Yes. _ ;__‘;

Q - Who asked you to do that? - ¥

A It was all the people involved; Dr. Keller, Dr,
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Richard, Elmér Wheeler, et cetera.
1i1 - What was the purpose of your meeting with govdrn-'ﬁ_
ment groups? | 7
A Say that again, please. - SRR

Q What wag the purpose of meeting with the government
groupa?

A The initial -- I believe the one time that I
really met with a government group was when we gave &
presentation om, an update, really, on what the situation
was with PCB's as we had been able to find ocut via research.
And the presentation was given to the President's Council

on Favironmental Quality.

Q Do you recall when that presentation was made?

A Not exactly, but I think it's a matter of recoxrd.

Q Did you meet with any State agency?

A Yes.

Q What State agency do you recall meeting with?

A I believe T met with the Michigan State Regulatory
pecple. | o

Q  Anyone else? Any other state? , |  ;§%'[

A . I don't really believe so. B ﬁ;~¢é

- Q Haw.dld you come to meet with Michigan? E
A I was agked by the Mhdical Department to accémpany

MARY B. RICHARDSON

WWIAAN DA N

HARTOLDMONO0013391



81

their people as & technical backup.
”q What was the purpose of the meeting, as you under-|
ttooé i.t? |
A It had to do with PCB's, obviously, or T wouldn't |
have been asked, but I am very unclear as far as the details
are concerned,
Q I would like you to look at what we have marked
as Deposition Exhibit Number 1, Dr. Tucker, which is a
memorandum entitled "Environmental Materials Analyzed by
Monsanto for PCB's" dated April 17, 1970, from Dr. E. Keller
to W. B, Papageorge. Showing you a list of names on the
right-hand side, including yours, have you seen that document]
before?
A Yes,
Q Is this one of the documents you reviewed in
preparing for the deposition?
A Yes, I looked at this document yesterday with Mr,
Schink,

Q Have you seen it before yesterday? ’ o

Pl

A Yes, ,

Q : Do you recall seeing it on or about April, 19703:

" A Yes. Dr. Keller and I prepared that document,
Dr. Reller and I prepared it together based upon infomuoﬁ-
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I had in my laboratory,
<;Q '; So this was prepared by you and Dr. Keller as a .

aummaryzf the work that you had done to date? -
A That is correct.

Q It summarizes that PCB's had been found in water,
gediment, air, fish, human fat and milk; {s that correct?

A Correct.

Q  And you had identified the PCB's as typical of
Aroclor 1242, 1248 and 1254 and/or 1260 by that time; is that
correct?

A Yes.

Q And the three pages attached to that cover
memorandum are a list of the samples that you had analyzed?

A  Correct.

Q And the 1list {s by manufacturer, where the water-
way in which the sample was found was located, the type of
sample analyzed and an indication of which of the aroclors
was found in the sample and an indication of what levels of
PCR's were found and an indication of what technique youj; 
used to analyze them; is that correct? | S T

| f&if That's correct, that is what the docuneat ahawigéa;f

Q N And the Cechniques‘for all the samples showed that

electron captures-gas chromatographs were used?
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A Yei.
Q ; On the third page there is a column called
"Confirmétory Technique''? |

A Correct. RN

Q And in addition, on some of the entries to EC/GC,
there is also an entry of GC/mass. Could you tell me what
the reference is?

A Yes. ‘The "ec* oﬁviously means gas chromatograph
and "mass" simply is an acronym or a short abbreviation for
mags spectrometry.

Q Used in conjunction with the gas chromatograph?

A That's correct.

Q And for some of the samples the mass spectrometry
was used?

A Yes.

Q Does this document show or indicate that all of
the samples listed on the three pages and attachments were
analyzed by Monsanto for PCB's?

A Yes. ‘ "”i=t

Q Did you prepare the list of environmental matériél#;
whichr;s‘actached to Dr. Keller's memorandum? B ;;{'g

A ._';Did I prepare this?

Q The three pages that are attached to the cover
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memorandum?
A This information was condénéed from reports that
I issued, yes. V

Q Did you review this memorandum and the attach- -
ments which went out over Dr. Keller's signature before it
was sent to Mr. Papageorge?

A Yes.

Q To the best of your recollection, did you review
the information for accuracy?

A Yes,

Q Do you have any reagson to believe that the
information is not accurate today?

A No.

Q Would I be correct to say from Exhibit Number 1
that as of April 17, 1970, Monsanto had analyzed 167 samples
for PCB's?

A That is correct. The document states that 1a a
summary of the analysis of 167 aampiel.

Q Did you analyze the air sample that wag previdg#? .

A  May I see the document or the exhibit? : 'jé‘

9 _Sure. The exhibit shows that, {f I am correct .
an}d» _e_-.or:ect me if I am wrong, that three air samples from

the Monsanto Anniston plant were analyzed; is that correct?
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. A Yes. They were probably taken by the people at
theiélaqt site and sent to us, . ",

Q And you did the analysis or people under you? .

A Myself or my group did the analyses; that 1is
correct.

Q Do you know who suggested that air samples be
taken from the Anniston plant?

A No.,

Q I notice from the Anniston plant there were also
water, sediment and figh samples taken. Do you know who
éuggested that sediment samples be taken?

A No.

Q How about fish samples?

A No,
| Q In the course of your analyzing for PCB's, Dr.
Tucker, did you make any requests for certain types of
samples?

A Yes.

Q  What samples did you request? _ L

A Vell, we were generally interested in'samplingé;;ff
everzth;gg, and again, we were because we were analyt;qai;uﬁt
cﬁen;atifand we wanted to antlyze everything. And when you

are looking at the air around the plant, you naturally want
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to look at t:he water and the sediment, Certainly, we always

want;.e_d ﬁo look at at least the wawer and sediment. |
Q Did you ever make any requests for fish samples?

No.

They were just provided to you by someone else?

That's correct,

Did you make requests for sediment samples?

> L > L »

Yes.

Q Some of the locations indicated on Exhibit Number}
are identifiable, to me at least, as customers of Monsanto,
Are some identifiable to you as customers, Dr. Tucker?

A Yes.

Q Wag there a éroject get up within Monsanto to
provide you with samples for analyses from customers?

A Yes.

Q Who was in charge of that project?

A I believe Don Pogue, if I remember correctly, was
in charge of that project.

Q What was the purpose of the project, Dr. Tuckef?

A Well, the purpose of the project wag twofold: "
Ruﬁcr one was to analyze any samples for PCB's and at t.he

same time to get some sort of idee what they might be able t{

—

reclaim,

—
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- Q Was it your understanding, Dr. Tucker, that Mr,
?ogu;’s assignment was to determine whether there was a = |
bustnesihpportunity for Monsanto in reclamation of .":
industrial fluids?

A Yes.

}Q That was the purpose of his visits to certain
customers?

A Yes.

Q And you were interested in analyzing for PCB's?

A Correct.

Q So you were provided with the samples he took and
you analyzed those samples for PCB's as part of your over-
all assignwent to confirm that PCB's were in the environment?

A Yes,

MISS OLIVER: Mark this as Number 2,

(Defendant's Exhibit 2 duly marked for
identification.) |

m. SCHINK: Off the record.

(DISCUSSION OFF THE RECORD) 7

| -
BY MISS OLIVER: : e

Q. Dr. Tucker, I would like you to look at what we . |
have marked as Exhibit Number 2, which was produced to us

by Monsanto in this case, and which 1{s entitled "Aroclor
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Defensa - 1970 PCB Support Analysi.s," and ask you to
identify what that document is,.

A This is a Special Study Report, Number 70-21,
that was fssued from my group, the Analytical Chemistry .
Group.

Q This s called a Special Report?

| MR. SCHINK: Special Study.

A Right, it's called a Special Study. We had a
standard reporting format., We had three types of reports:
One was Analytical Methods; one was Special Studies; and
the other was called New Techniques.

Q Who prepared this report?

A I did.

Q It's entitled "Aroclor Defense - 1970 PCB Support
Analysis." Why did you entitle this report "Aroclor Defense'?

A Because that's basically what it was. _

Q Well, I don't understand. Was it intended to be

a report defending findings of PCB's or aroclors in the

environment? - , o

A& Any time you have a product, you find youraelf = :
dcfending againgt one thing or another. It mey be the: e b
manufact:urer or anything that jeopardizes the livelihood of

the product. You do work that you really could call defenable.

A)
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In ogher words,~-- well (pause), . .

Q ; Well, how was your aroclor analysis for PCB'aA‘ﬁgxﬂl

defense Qork?

A let's see. Can we take & break for a minute,. . .l
pleage?

(NOON RECESS)

BY MISS OLIVER:

Q Dr. Tucker, you know you are gtill under oath?

A Yes.

Q When we broke for lunch, I know there was a
quesation pending that you were going to answer,

A Well, could you repeat the question, please?

Q Well, the question was, Dr. Tucker, could you
explain to me how your work analjzing for PCB's in the
environment was considered defense of aréclora?

MR, SCHINK: I object to the form of the
question. I don't think he hag testified that
he considered it to be a defense of aroclors,
whatever that means. You may answer the quegt}on;L
I object to the form. . - '1i;Lf}

&7

j\ . The title '"Aroclor Defense" I think really . IR

otiginntéd with Dr. Richard and it was in a sense defensive

of the product line.
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- Q Did you understand your work that }au were
doit{s: fo:' Dr. Richard to be aroclor defensge? 7
A In the sense that we were attempting to find out
what wag happening in the real world with our product, yes, .
Q Did you have conversations with Dr. Richard beforcf
preparing this report on how Monsanto would defend the
aroclor product lines?

A No, not really defense. I think we were really
very homestly most interested in finding out just what was
going on so we wouldn't be misled by facts that we weren't
sure of how they were generated. |

Q By the time you wrote this report or special study,
Dr. Tucker, you were convinced that your findings of PCB's
in the environmental samples were accurate, were you not?

A Yes, we were,

Q When was this report prepared? Exhibit Numbexr 2?

A I believe it indicates that it was issued in
February, 1971.

Q Wags it intended by you to eﬁcom;)ass the analytfcal
work that your group had generated on PCB's in the year 1970%

A Yes. . _;

| Q . What doeg the -- what is the meaning of "“Special
Study, 70-21"7
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- A& Special Study, as I indicated earlier in my
teocimmny, was one of the three categories under which ve
issued official reports which becane part of the record lud |
were filed in the Monsanto library. The number 70 refern i
to simply the year that it was issued and 21 happens to be
the.fact that it was the twenty-first report that was
issued in that serlei. These series did not specifically
deal with PCB's. We worked on other things besides PCB's.

Q Was this the only special study generated in
1970 relating to PCB's?

A I don't know. There may have been others.

Q As you sit here today, do you recall any others?

A Not specifically, but I am sure at this particular
stage in the game that we were moving along well enough that
there were probably other reports.

Q What does job number 13480/16300 mean?

A Okay, the two, the job numbers 13430 and 16300,
were the means of accounting for the hours that were gpent
on differ;nt portions of the project. The costs were th?a
apportioned to different people's research budgets. The(?
jab 13486 belonged to one group in the functional fluidl:%ﬂ f
rgoggrchfgruup vhich had an ianterest in PCB's, for whom we: -

were doing work., And we would charge houra to that. And
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the same goes for the 16300,
 §_ : Who was the group that was given the number oi

134807

A They were all part of the functlonal fluids gﬁoﬁp.x
One would have referred to dielectrics; another would have
referred éa hydraulic fluids or something of that sort. I
don't remember specifically.

Q You d§n't recall today what groups 13480 or
16300 referred to?

A No, I don't.

Q This report, which is Exhibit Number 2, refers in

[~

the first gentence to "analysis of numerous samples generate
by internal Organic Division research on Aroclor and Aroclor
Substitutes.' Was that the work that you were doing?

A No, Organic Division was what we were part of.
The Organic Division included everyone,

Q What were the samples that were being generated by
the internal Organic Division research?

A I don't kmow, You would have to -~ I would hage
to review thi# Okay, this may have referred to people likeV
Don Pogue who collected samples for us on these projects‘;, %
Also people at the Krumrich plant who collected samples for

us, Also people at the Queeny plant, the Delaware River plant,
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th@Peasacoh plant, Monsanto, U.K,, and things of that

Q Did anyone -- strike that. ‘

Was there any group within Monsanto in this- L

period of 1970 that had responsibility for analyzing samples
for PCB's besides your analytic chemistry group?

A In the United States, no. Let me correct that,
I am not quite sure when the plant laboratories Began
analyzing samples for PCB's, but eventually we had a
capability at the Krummrjich plant and also at the Anniston
plant, These were people that we taught how to do PCB
analyses. We did also have people in the United Kingdom
that had that capabﬂicy and wvere doing their own analyses
over there.

Q In 1970, to the best of your recollection, were
there any other groups within Monsanto that were doing PCB
analyses?

A Probably not, because, as you can gsee from the
report, much of the report work involves samples from ;
Kruam:i.ch from Anniston, from U.KR,, so we were probably 8
at that point in time the one group which was really doing E
the PCB analyses. '

Q In the firat sentence of this study there is also
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a reference to ''Several hundred assorted types of
lamﬁ—l.u:hava been analyzed for PCB's." What do you mean .
by thatjsntement? '

A I meant that a variety of different samples had - =‘:
been analyzed for PCB's. Different locations, different
matrizxes and things of that sort.

Q Do you know where those assorted types of samples
came from?

A They came primarily from the internal Organic
Diviefion people that collected for me. I very seldom
collected any of my own samples.

Q Well, was there another group besides the

internal Organic Division which provided you with any

=

gsamples on which you did PCB analysis in this period cf# 1970
MR, SCHINK: Are you asking in additiom to
those that he has alteady identified as covered
by this memo?
MISS OLIVER: No, I am asking whether there
are any. o
A  Yes, I think {t is obvious from the réport the:;c T
are. . There was a human fat biopsy sample that came from»
WARF n:lc indicated here., There were some milk samples:{i-

from Maryland, Ohio and Massachusetts dairy farms. Yes, there
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w’ere other people that prwided us with samples, but they
cam through the business people group to us. B

Q; In the summnary section of the study, you referud |
to a total of 486 samples which were analyzed during 1_9_1,0.\.
Is that a correct statement, to the best of your knowledge?

A Yes.

Q How many people did you have doing the analytical
work to do 436 samplesg?

A Well, over vchat: period of time I think the group
size eventually reached as high as seven.

Q Did this group do any other work in one year
begides PCB analytical work?

A No, thay were dedicated strictly to PCB analytical
work,

Q In 1970, Dr. Tucker, how long would it take to --
from the time you received the sample until the time you
got an identification and quéncification of what was {n that
sample?

A Are you thinking in terms of elapsed time ox .. .|

actusl time spent analyzlag & particular sample?

Q The laboratory time and the time spent in mlﬁin#
. | ~ The laboratory time spent would be on the ordet',
of one or two days, depending on the level of PCB's in the
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dampla and wﬁethet or not they wanted absolute confirmation
verQ;s Just an indication that theré were PCB's there.'f?
But I would say one to two days, probably would be an
elapaed time,

Q For the preparation of the sample and the running
of the analysis and the determination?

A That's correct. The samples were received; they
were logged in., Then, they were turned over to the
appropriate people and they are extracted and run through
geparation procedures. And then, concentrated and run
through the gas chromatograph andvthey had to be quantitated
and looked at to be sure we were really seeing what we were
gseeing. And in some cases they were algo taken for mass
analyses,.

Q Who did the reading of the gas chromatograms?

A I probably read most of them, However, there
was & point in time when the other people became trained
well enough. When it was obvious we were dealing with a
fingerprint situation, they were able to do it, "“ia

Q In doing the 436 samples that you reférred toq};.
this study, did you identify the PCB's by looking at & e
fingerprint? i

A Most of these, yes.
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- Q SOVyoa would compare your chromatograms with
fingérpfinta of Aroclor 1242, 1248 and the other aroclors?
| _,A.é‘ Yes. | rf

Q Did it take longer to 1Aent1fy an& quantify
sediment gsamples than water samples?

A Yes.

Q How long would it take to do sediment samples?

A Well, there was a little bit more cleanup involved
with sediment samples. You had to do what we called a
liquid~-solid chromatography procedure for separating some
of the interferences that would come from the sediment
matrix before you could do the PCB analysis in the gas
chromatograph. Whereas with the water samples, it is
obviously a much more simple matrix. It didn't require the
extra clc#nup steps.

Would that take one day, two days, five days?
To clean up the samples?

To do the extra step necessary.

-0 > L

As I stated, the elapsed time for a sample from
- ’i-; .

the time it came into the laboratory until it came out under

opti@uﬁAéonditiona is about two days. But during that;j; 

period wi might run forty samples a day. So, you know, ic's
like a production line.
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- Q Whﬁt I am asking, I guess, {8 the two-day tura-
aro&éd time from the time you got a'aample to the time you
géc a gesult or an analysis for that sample, is that'an.;~
average?

A Yes,

Q So, some took more than two days and some took
maybe a day?

A Yes.

Q And sediment analysis took a little bit longer,
right?

A Yes.

Q  What about fish analysis? Did that take as long
as sediment? |

A It took longer.

Q Took longer than sediment?

A (Nods head.) |

Q | How long & turnaround time did fish analysis take?

A Probably -~ I would say roughly about 50 percent
more effort on fish sample than it would take on a sedimfat .
aemplo. There is much more involved in a sample preparation;
and it s a much more, again, complex matrix. o B
'_3Q  ; How about the human fat samples? How long did .they

cika?
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A That probably would fit in the category with
fiaﬁgbaéplea with the exception that it was not quite as
complicgped because you are already at the liquid atage._;?

Q | How about the milk samples that you ran? ‘.

A Milk samples were particularly complicated to |
|ana1yze because of the fact during the extractiﬁn procedure
you ended up with emulsions, but it didn't usually take

much longer than a fish sample. But they could, depending

- on the complication of a particular sample,

Q Did you prepare the tables attached to the Special

Study Report?

A Yes.
MISS OLIVER: Mr. Schink, you advised us
this morning a page is missing from this document.
MR, SCHINK: No, it appeared that the page
numbered 11417 is not supposed to be there.
MISS OLIVER: 11417 is a duplicate of 11415;
is that right?
MR, SCHINK: It appears to be, L
Q Is the table that appears as part of yﬁur Specigt :

Study, Dr. Tucker, a listing of the samples that were - -
analyzed by Monsanto in 1970?

A Yes.
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MISS OLIVER: When we get the proper page
from Mr. Séhink, can we agree to replace the - -
correct copy of Exhibit Number 2 for the one t:har.
we have today? | :

MR, SCHINK: Certainly.

Q On the table that appears as part of your study,
Dr. Tucker, there is & column at the end called "Support
Objective." I believe that is correct?

A Yes, that's correct,

Q And underneath that columm for various samples
_there is an indication of "plant pollution control,
customer service, collaborative analysis, residue research
on synthetic samples'" and '"waste incineration." Can you
read the laat one at the bottom of page 114187

A I think it says "non-divisional." 1It's very.
uncleaxr from the Xerox. |

Q What does “support objective'" mean?

A It really refern to that portion of what we were
attempting to do, where the sample came from. For emp}e, :
I think che terus "custowmer gervice," "plant pollutlen -¢ |
conlxo!." nnd "collaborative analysis" are really self-. .i o
uvhmtcry The "plant pollution™ means the objective m
to determine what vas coming out of the plant, And “customf
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serv:lce" was obviously a service that Monsanto was pro-
viding l.tn customers 1n an attempt to help them decide - '
whether they had a pollution problem associated with PCB l.
The "collaborative analysis' ywas samples analyzed by mot:het
laboratory to make sure we were in agreement as to what |
the levels of PCB's were in those samples.

Q Am I correct that pages 11415 and 11416 go
together ag a spread sheet? Is that the way this document
was prepared by you?

A Waell, the sheets were together in the original
Jdocmnt. (Looking) Yes.

Q So under 'plant pollution control” objectives
were samples listed from the Monsanto plants; is that
correct?

A  That's correct,

Q The objective of that analysis was to provide
plant pollution control for the plants, right?

A It wasg to provide the people at the plants with
information regarding the amounts .of PCB's that might be

| Lo
getting out of the plants, so, yes, ;é

Q  In the next section under "customer service™ is. . |
1i.ated several customers of Monsanto, right? -

A That's correct.
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) Q, And these samples were provided to you by Mr.
Pbgue and his group; is that right?

A,; That's correct. : ;= £

Q Now, if you look again at what we marked as . ;;é
Exhibit 1 this morning, the report from Dr. Keller om
environmental materials analyzed by Monsanto for PCB's, thig
report that you prepared for Dr. Keller indicates that therﬁ
were a total of 167 samples which have been analyzed by
Monsanto for PCB's up to April 17, 1970; is that right?

A That's what it says.

Q That's right?

A That's correct.
| Q When were thege 167 samples done by people in
your laboratory under your supervision?

A In 1970 prior to April, When they were specifi-
cally done, X don't know. What you would have to do is go
back and get the log books and check those.

Q 8o from January lst or 2nd, maybe, you began
running environmental samples and you ran 167 samples up to |
April 17, 19707 | | t 15

;A_ ; Uh-huh, correct. b

Q ' Did you run any environmental samples before s

January of 1970, Dr. Tucker?
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I don't believe we did, no.
:—Q Did you run your unknown -~ strike that.
Did you run your known samples before 19707
| A Yes.

Q When in 1969 did you run your known aampiés?

A - Probably late 1969. Or in 1569, I am really not
exactly sure., How definitive do you want me to be? I mean,
you say in 1969,

Q Well, your best recollection.

A In 1969, mid-1969, around in there somewhere.

Q  Between mid-1969 and January of 1970 you ran
no environmental sampleg?

A To my knowledge, no, none,

Q Why not?

A Probably because we weren't prepared with the
techniques to really go and look at environmental samples,

Q  Well, you had run enough known samples to convince
you that you could f£ind what you knew was there by mid-1969,
correct?

A . Ve were convinced that {f we put it there and’werl.
ran thc samples and we found it, tha: it was there, yes.
It's k&nd of a developmental thing. My memory is not tﬁgt

clear as to the day or even the month that we began doing‘
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this and domg that back in 1969. But I am sure it's a
mat.i:;&r' of record because most of these things were logged
tn, O

Q ( Your laboratory notebook would have an Lndicaum#
of what sample was run on the day it was done in the lab?

A It would indicate when the sample was received
and samples were handled om am A.S.A.P, basis.

Q Did anyone at Monganto ask you for reports as you
were doing samples or ask you for results as you were doing
analyses?

A Yes, Y think there were reports, but they would
all come out in a documented form, either in a memo or a
special study, which was Iin addition to a report form,
really a record-keeping form, too.

Q Who got those reports?

A The people who would probably see it, Dr. Keller.
certainly would receive one, and Dr. Richard, and I imagine
Elmer Wheeler im the Medical Department. They would be the
prime people. And generally, unless someone else was |
‘lpeciﬂeauy interested, it would be up to theu'éo dutri’f;ﬁt;
them to thetr pecple. o ' o

'Q i Was there a retention period for keeping the lab.

notaboolu that would document sample analyses?
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A As far as I know, they have always been képt.
Q Were the lab notebooks that were prepsred for

purposes of doing the PCB sampling or PCB andiyaes in

- existence when you left Monsanto in 19787

A Yes.

Q Where are those lab notebooks kept?

A I don't know where they were kept. And when I
left Monsanto, they were turned over to Dr. Keller,

Q Were they in your posgession before you left
Monsanto?

A Many of them éere, yes. We had a practice, as
we filled up notebooks periodicall}, these would go to the
library, if I remember correctly, for microfilming and things
of that sort. And then, we would get them back and retain
them ourselves., But everything was kept. It was general
practice to retain everything.

Q Did you meet with Dr. Richard on a regular basis
to discuss PCB matters in the period of '68, ‘69 and '707

A Yes.

Q How often would you meet with him?.

A  Really as often as he deemed necea;ary:or whenever
I felt that I had information that was going"tolge reporﬁed.

I don't think we had get up an official -~ you know, like we
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would meet every two weeks or things of that sort, but we

.worked very elosely'on the thing, so (pause). .
R Q

&,

Did Dr. Richard ever tell you in 1968 or 1969 that

Monsanto should discontinue the sale of PCB products?

A I don't think so.

saying anything of that sort.
Q

No, I don't recollect him ever

Were you involved in working on the substitute
products to PCB producte?

A

Yes.
MISS OLIVER: Mark this as Wumber 3.
{(Defendant's Exhihit-s duly marked for
identification,)
Q

I would like you to look at what I marked as

Exhibit Number 3 of your deposition, which I see was also
marked in Dr, Richard's deposition as 19.

Could you identify
that document for me ~- or that part of the document for me?
A

Yes, it's -- I think this {s a functional fluids
internal monthly summary that is issued by B{1ll Richard and

“his people, and it involves work that we ﬁere doing for them.
Q

Did you provide the information to Di. Richard

that appears in this functional fluid monthly sumsary’
A Yes. . -

Q And there is a handwritten date up at the top that
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-you for this document?

says December, 1968. Does that date appear accurate to-

A let's see. I would have to guess;‘ I-have no
reasoﬁ to be guspicious of it, but I have'ho reason to
confirm it as being December, '68. But it could well be,
yes.

Q Well, does it refresh your recollection at all as
to when the GC-electron capture system was operational with
respect to aroclors?

A Again, I have no reason -~

MR, SCHINK: The question is, locking at
that docqment now and assuming that was prepared
in December of 1968, is your memory now refreshed
that it was in December, 1968 that the GC-electron
capture system was operationsl? Do you now have
that recollection in your mind that you can
testify to that based on this view of this docu-
ment?

THE WITNESS: Yes.

Q Page two of the document, which has a typewritten
page 14 at the top, in paragraph two there i. a statement that
quotes: Some tisgue samples are now 1n hand and verificetlon

of outline procedure will gsoon begin. Does that refresh your
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receive tissue a'amplei for PCB analysis? _

| animals in conjunct;on with Industrial Bioce;j:_? e

recollection is to when you may have receive_c! or did

MR, SCHINK: Arvre yoﬁ now refeﬁ‘iﬁg to
environmental tissue aaﬁples, Miss bliver, or
tigsue samples from other sources?

MISE OLIVER: Tigsue samples.

MR, .,SICEmK: Are you referring to environmentsl
tissue samples or the tissue samples the witness
testified he worked with in econjunction with the
IBT studies? ’

MISS OLIVER: I am referring to any tissue
studies.

MR, SCHINK: All right, I object to the
question,

A It appears that these tissue samples were from
Industrial Biotest laboratories and they were animals we
had purposely dosed with PCB's to provide samples for
method development. |

Q 8o as of December, 1969, to the best of your
recollection, you had obtained tissue sampleg_from some test
A Yes.

Q In paragraph three, the first statement is, quote:
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ERT ,m-.ﬁg:‘“ Ly
N .

4t difficult to dispute the identification of the interfering

knowledge, is that a correct statement as of December, 19687

- incinerated wastes., There are a multitude of ways PCB's coul

'only PCB's, but other types of pollutants, éb did not have

After closely reviewing the available literature, I find
peaks as polychlorinated biphenyls. To the best of your

A Yes, in the context that it appears in the para-
graph,

Q  That paragruph goes on to say, the second to the
last sentence, qQuote: If polychlorinated biphenyls are
found, ft still does not prove that aroclors are the Lnicial'
source of contamination. Do yeu kaow what that statement
means? |

A It means basically what {t says, that at that
particular point iﬁ time, I don't think we were yet thoroughl
convinced that aroclors were the source of the PCB's in the
enviroenment,

Q . Well, what other source of PCB's did you consider

possible?

A Envircomental combustion, auto engines, incineratorps,

be formed to get into the environment., This is true of net

enough proof to say, yes, arcclors were the totii,sburce of

PCB's in the environment. We really didn't know. You see,

d

MARY B. RICHARDSON
19 ALLWOOD ROAD
DARIEN, CONNECTICUT 06820

HARTOLDMONO013420



110

at this particular point in time, this was :he £1rst cage
‘of an industrial chemlcal that had not been intantionally

L% _al

-t

W ‘:"}i‘%' '

~ spread around that was found in the enviroament. so it was
"-,vgri‘éew for people to think this'wny.

Q So you thought thetre was a possibility in December
of 1968 that PCB's might have been manufactured as a byptoduét
of oth&r uses, other chemicals, that aight be'appenting in tha'
environment in that way? |

A  Correct. |

Ql When, after December of 1568, did you confirm your
opinion that aroclors were the source of PCB contamination?

A I don't know exactly when. But I think, as we

' generated more and more information and we got to thinking
more and more about how these things were used and had been
used over the years, it became more and moré evident to us

- that maybe and perhaps and for sure that aroclors were
probably the gource of PCB's in the environment. Whether
the total source is still questionable, I mean, there are

P - still other places they might come from, But it eventually

became obvicus that the dominance of PCB's iﬁ'tha environment

Il was from the manufacture of aroclors or PCB¢type £1uids.

Q By the time you completed the Krummrich plant '

samples and determined that PCB's were in those environmental
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samples, was it your opinion that PCB's were -~ strike that -
-aroclors were the gource of the contamination?
MR, SCHINK: I object to the Zorm of the
question. When are you referring to now, Miss
Oliver? Thege documents indicate continuing
analysis and there i{s more than one document that
indicates continuing analysis of Krummrich, What
are you referring to in your question?
| MISS OLIVER: You are right, Maybe we can
clarify this, Mr. Schink,
Q  Between January and April, to the best of your
recollection, you performed analyses on 167 samples, correct?
A Correct.
Q And the laboratory records that were kept would
confirm when, in fact, those analyses were done, correct?
A Right,
Q And as you ait here today, to the best of your
recollection, they were done between January and April, 19707
A Correct, ,
Q  And the 167 samples that were initially done
» included the Krumarich plant samples that you teitified
earlier that you did first? v
A Yes.
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‘opinion, to the best of your xecollection, in January of

1 19707

- three before the subparagraphs, quote: To help us determine

Q  So those would have probably been done, in your

A Yes,
MISS OLIVER: Now, coﬁld you go back and
read the question that I asked before Mr,
Schink objected,
MR, SCHINK: I have the game objection to the
form of the quéstion, but you may read it back,
(The following question was read back by ;
the court reporter: "By the time you completed
the Krummrich plant samples and determined that
PCB's were in those environmental samples, was it
‘your opinion that PCB's were -- strike that --
aroclors were the source of the contamination?*)
A Yes,
Q Going back a minute to Exhibit Number 3, the

second page, there i3 a statement at the end of paragraph

1f aroclors are the actual source of contamination, the
following experiments have been planned, Ané'underneath ther
are four subpsragraphs. And the first one u;deé-A is water
solubility of aroclors. Dr. Tucker, can you tell how water
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solubility experiments would halp you to determlm

whether aroclors were the actual source of contamimtion"

A  Well, the water solubility studies vere simply to

- determine {f water came in contact with the aroclors, how

mch'wouid be carried around. In other words, if you had -
aroclor in the soil or sediment or {f you had aroclor in the
process or something of that sort, and you wash water over
it, bow wmuch could you anticipate would be solub{lized and
would go with that water into the environment or wherever it
wvent. So that was basically what that was about.
Q That study was done by you?
A Yes.
And the second or -- strike that.
Who prepared these four experiments that were
planned in the gummer of 1968?
A These primarily came from, I think, Dr., Richard
and his people.
Q Did you have any input into what type of experi~
ment should be done?

A Did I have any input?

Q Yes,
A Yes,
Q Did you agree that & water solubility test should
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be done?
A Yes. g
Q And was that for the purpose you juatr stated &

- nlnuté ago?

‘A Yes, to determine the mobility of PCB's when they
came in contact with water,.

Q Who suggested that contamination might be caused

by aroclors having c¢ome in contact with water and being washed

with water?

A I den't know specifically., It probably came from
the process people,

Q Who are the process people?

A People 1in Dr. Richard's group.

Q The people in the functional fluids group?

A‘ That is correct.

Q Did Dr. Richard or anyone from his group discuss
with you why they may have thought that PCB's were being
wvashed with water and that's how they were a contamination
source?

A No,

Q  The second experiment suggested he;'e 'i.s incinera-
tion of aroclor-containing paper. How would that test or

experiment help you determine if aroclors were the actual
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- |l to produce encapsulated earbonless carbon paper. And the
paper iteelf, while much of it was recycled, a lot of it

source of contamination?

A As I am sure you are well aware, aroclor was used

could- be destroyed by incineration. So what you are really
looking for here was how mobile were polychlorinated biphenyls
in the environment,

Q Was that test performed? |

A Yes,

Q When was that tesgt performed?

A About the perfod of time that we are d;scucsmg

Q  What did you find?

A The tests involved taking carbonleas carbon paper
and placing them In a chamber. This is a laboratory test.
The pépet was then burned and the off-gases were then
collected and analyzed for PCB's. And as you might suspicion
we found the PCR's. .

Q The test wai conducted in early 1969, to the best
of your recollection?

A Yes.

Q How about the water solub.nity of aroclors test

or experiment? When was that performed?
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A Around that same period of time, - L
Q Whet did you find from that test?

A We found again, as you might suspicion, that the

water-lolubiuty of the aroclors was extremely low {n pure

- water and you weren't dealing with what you call a classical

solubility that you bave with ionic species. But they were
soluble in water, but at extremely low levels, like parts
per billien or trillion.

Q But you determined that PCB's or aroclors coming
in contact with water could be a source of contamination?
That was being found?

A Yes.

MR. SCHINK: At the levels indicated, parts
per billion and parts pei: trilifon.

Q How about parts per million?

A I don't think parts per million unless the water
was very heavily laden with sediment,

Q The third experiment here is analysis of air,
water and soil samples from around your manufacturing sites.

How was that experiment going to tell you whether aroclors

were the &ctual source of contamination that had been found?

A Well, 1f we couldn't find polychlorinated biphenyls

in and around the plant sites that manufactured the materials
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then, they prbbably obviocusly couldn't be a source of

‘contamination.

Q When was that experiment done?

A I believe this is an indicatfion of experiments
that were to be done, and it was done, I am certain, aftef
this perfod, shortly thereafter,

Q After 19697

A 1 believe,

Q Did you agein find that, yes, in fact, there were
PCB's in air, water and soil samples from around your |
unufuctqrin,g sites? |

A I believe we established that previcusly, yes.

Q The last experiment indicated there is feeding
studies with pesticides that might be metabolized to PCB's.
Did you perform that experiment?

A I believe we did some feeding of DDT, And I think
that was the only one., However, we might have looked at
some other chlorinated hydrocarbons that we kﬁw had been
&untiohally sprayed in the environment to see whether or
not -~ to see {f the peaks or mterhul' iaolgced from the
tissues after these compounds had been metabolized would
look like the polycl;lorinated blpﬁenyll. '

Q That was to determine whether either DDT could
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-eorrect?

somehow change into PCB's or sappear to be PCB's; 1is that

A That's correct.

Q Were these studies done in conjunétion with
Industrial Biotest?

A All feeding studies or any animal toxicology
studies were not done within Monsanto; they were done
externally, yes, |

Q Were these feeding studies with pesticides done
in early 1969 along with the other experiments?

MR, SCHINK: I object to that., He didn't say
the third one was done in early ‘69, He fndicated
1t was done after the date of this memo.

MISS OLIVER: I believe he said {n 1969,

MR, SCHINK: Now, you are using early 1969.
You are changing his testimony.

MISS OLIVER: Let me clarify that, Mr., Schink.

Q  Were the feeding studies done in early 19697

A I believe they were hﬁ.t:lated at that point {n time
but we actually got the tissue samples and analyzed them -~
I am not realiy sure, but yes, obviously, these were things
we either going to do or initiate, so they wére —_d.onq gome -

time sfter this report was issued.
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After December of 196387
Correct. -

MR, SCHINK: Well, you feprudnf that's when
this report was' issued, Hlés Oliver.

MISS OLIVER: Well, Dr. Tucker can take my
representation, which I believe Dr. Richard
testified to in his deposition,

MR, SCHINK: Well, I don't know whether that
is the case or not,

MISS OLIVER: Well, let's go on,

Q These four experiments that appear on Exhibit
Number 3, Dr, Tucker, were they all begun in early 19697

A As I indicated, there is no doubt that these
experiments were init{ated after the date that appears on
this memo, and it appears that it is 1968, so they were
probably done in 1969. Whether or not A was initiated before
B or B was initiated before C, I den't really recall.

Q Were they matters of priority to you in any way
with respect to your PCE analytical work assignments?

A Yes, they were obviously priorities.

Q If you look at the fourth page of éhu document,
which appears to be page thirty-four of thisg tu:{étional
fluid monthly summary, the last two sentences indicate that
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-$now Creek. Do ycd know where Snow Creek was? H&t was
“that?

aroclor analysis of sediment samples had begn taken from

A Annisten, Alabama is Snow Creek.

Q This is an indication that one sediment sample
from the plant outfall contained .25 percent aroclor. Do
you recall, Dr. Tucker, that sediment samples from the
plant outfall at Anniston had been collected and analyzed as
of December, 19687

A Yes.

Q And you had analyzed at least one sediment sample
from Anniston? | |

A From this document it appears that way, yes.

MR, SCHINK: The question was: Do you -
remember that independently from what this docu-
ment says?

A I don't remember it specifically. I know we did
our samples from the Anniston plant. I do remember Snow
Creek.

Q Do you have any reason to beue{ve that the
information provided in this functional fluid monthly
summary is incorrect or i&accurﬁte? T

A No.
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Q

. summaries prepared on a regular basis, to your !_rnaéledge?

A
- Q
staff?
A

Q
A

them prior to publication.

Q

to be kept up to date on what work was going on?

A
Q

that you were doing?

A
Q

Did you review them?

By the way, were the functional fluid monthly

Yes.

And they were prepared by Dr. Richard or his
Yes,

No. I got ecopies of them, ﬁut 1 didn't review
But you would review them nfcér receiving copies

Yes.

Which i.n_cluded review of what work was indicated

Yes.
And {f there was some -~

MR, SCHINK: I don't think there is any
fndication that the Snow Creek aroclor sample is
something that Dr. Tucker did, Indeed, quite the
contrary, It doesn't even talk about a PCB
analysis. You don'‘t mean to imply% that is what

he was doing, do you?
MISS OLIVER: Of courge mot., Y am just
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talking about what the document says.

MR, SCHINK: Well, Miss oliver, yau don't
mean to suggest that that document nayc that Dr.
Tucker was doing that work, do you, with your
questions?

MISS OLIVER: I asked him if he knew about
{¢, Mr. Schink, and he said he did. That's all
I asked., And let ie ask the question: Are you
testifying now that he didn't pérform the samples?

MR. SCHINK: I am not testifying. You
didn't agk that, I want to make sure it is not
implicit in your question.

MISS OLIVER: The question i{s clear, Mr,
Schink, and the answer was very clear,

MR, SCHINK: Clearly misleading, did you
say, or clear?

MISS OLIVER: 7The ansver was misleading.
let's not argue on the record, Mr., Schink,

Q Dr. Tucker, in reviewing the functional fluid
monthly summaries, after you received a copy. if you |
recognized that there were any inaccuracies u to what
Dr. Richard or his staff were reporting as to the work that

was being done or planned for your group, you would have so
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|| advised him. MNo question about it.

advised him? '
A If the work was done by me, yes, I would have

Q Did you eonclude at some pofnt {n time that
chlorinated hydrocarbon insecticides were metabolizing for
PCB's?

A Did I conclude -- can I rephrase tl_xat: question?

Q  Sure,

A Did I conclude that chlorinated hydrocarbon
pesticides were being metabolized into bona fide poly-
chlorinated biphenyls?

Q Yes, that's fine,

I believe the conclusion was they probably weren't.
They were not?

Were not.

L > Lo >

Dr. Tucker --

MR, SCHINK: Miss Oliver, I would like to
interject something for the record. You marked
as an exhibit a document which bears the numbers
800 through 803, which throughout your examination
of thﬁ witness you identified as a December, 1968
functional fluid monthly summary, The._ 'laat two

pages of that document have a different handwritten
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fdentification at the top, and 1t appears on their
face not to be part of‘ éﬁe Decemba:;, 1»'96'8 summary,
Nevertheless, you represented to t:hu witness that
you were reading to him from the December, 1968
sunmary, which in fact, you weren't; you were
reading from a later summary. And I would 1like to
state that bacguso'll think you .might want to
clarify the record 4in that respec;.t. Miss OIiver.
bmﬁn as it is right aow, it is grossly misleadin
And I am sure you did that inadvertently,

MISS OLIVER: Well, the documents that were
produced to us by Monsanto were produced to us in
that manner, And if they were misleading --

MR, SCHINK: Miss Oliver, you stated on the
record that the sentence you read to this witness
was taken from a December, 1968 monthly sumuary,
when manifestly it was not. You further testified
that Dr, Richerd said that, I believe that is
contrary to fact, I think as an officer of the
court you have a duty to accurately represent to
the witness the documents that you l‘re..howlng him,
And you have not done so. C

MISS OLIVER: let me state, first of all, to

1S »
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_ || February of 19697

you, and I don't want to clutter up the record
with argument, Monsanto had provldqi! ﬂn document
without providing page numbers 13 ‘nd 14 and then
stapled to it pages 33 and 34, {n the manner that
they have consistently done in this case.

MR, SCHINK: That is your statement for
attempting to miglead the witness. I think that's
an inappropriate excuse.

MISS OLIVER: Let me clarify. I don't want
any misunderstanding, certainly, on my part.

Q Dr. Tucker, there appears to be, on page 33 and
34 of this document, the last two pages, a handwritten
note that says ‘m. January and February, 1969.% According
to Mr. Schink, that may fefer to a functional fluid
summary in January and February, 1969. The first two pages
of the document that were attached referred to the monthly
summary December of 1968. So that there is no misunderstand-
ing, do you have any reason to believe that the Snow Creek
sediment sample referred to on the last page of this docu-

ment was done and analyzed by Monsanto before January or

MR, SCHINK: I object to the form of the

question;
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[ that we have two handwritten dates on the pages, neither of

MISS OLIVER: You can object all you want,
Mr. Schink, | [
MR, SCHINRK: I have, Miss Oliver.
A . Let me put it this way, I find {t rather confusing

which are verified by any typed thing on it, so in terms
of my memory for that period of tiwme, as far as I am con-
cerned, 1t could be '69 or it could be '68,
Q Okay, that's fine. Thank you.
You dqn't know one way or the other?

A I don't know,

Q The handwritten notations on this document are
because Monsanto deleted portions to us in providing it to
us and we don't have the eantire document with the cover
sheet on it, so I am not trying to mislead you, as these
were the way these documents were provided. I just don't
want you to think we were given the entire document.

Do you recall sending Dr. Jensen any of the aroclor
‘to perform any work on?

A Yes, I believe there was a request through Dick
Baxter through Ron Liggett (phonetic spelling) at our Ruabon
facility for specific isomers for 1dent1£iuéiou{ 'purposes

that we had in our possession.
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| counterpart in Europe, although I don't know c_p&lﬂanlly

out of these PCB's.

Q Who was Mr. Baxter?
A Dick Baxter I believe was kind of 1ike Richard's

his f@ct:tm. At any rate, we received the request for the
tndtvidual i{somers that had been isolated over the years
for one reason or another and we, in turn, promptly put
them together and sent them to the people,

Q There were individual isomers that had been
isolated by Monsanto from aroclors?

A Yes. Ags a matter of fact, cne particular
isomer, As you know, one of the uses of aroclors as a
funéti.oml fluid was because they were liquids at all
different temperatures. There was one particular isomer,
the four-four prime dichlorobiphenyl, that was insoluble
in that mixture and ‘from time to time it would precipitate
out for protracted periods of time, So that was one way a
particular isomer has been isolated, There were reasons
for syuthesizing other indfviduzl fsomers to see what effects
they had on the functional fluid properties that were made

Q What group performed this identification of

1somers?

A Dr. Richard's group.
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a lot of the isomers were made through specific synthesis

| routes whereby you are not just directly chiorinatmg

Q How many fsomers had been separated and fdentified?
MR, SCHINK: When? . |
MISS OLIVER: Up until the time that Mr.

_ Jensen or Dr. Jcnsexi asked for some fsomers.

A I belleve we probably had on the order of fifteen
to twenty, maybe,

Q And these {sowers had been separated and Mmtifiell
not for purposes of PCB identification? That had cowme in
comection with Dr, Jensen's work?

A No, they were not produced for those purposes.

Q Do you know when they were produced?

A Somewhere between -- I would say starting in
the 1340's when the synthetic techniques were available to
that particular date. They had been produced over the years
by interested organic synthesis chemists in the Organic
Division.

Q Do you know how the fsomers would be separated
and produced?

A I don't think they were xeally separated, T think

biphenyl where you get a mixture, but where jou luight take
two different materials and then combine them and you might
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only come up with one isomer or & couple of isomers,
- 'MISS OLIVER: Why don't you;lzk_thh as the
next aumber. . -
(Defendant's Exhibit 4 duly marked for
fdentification.)

Q Dr. Tucker, I would like to show you what we
marked as Exhibit Number 4, which is a wemorandum dated
January 30, 1969, with your name at the bottom to a Dave
Wood in Brussels, Belgium, and ask if you identify that as
being prepared by you?

A Yes, I think I recognize that as a document I
prepared,

Q And you ;l'ent to Mr. Wood in Brusselsg?

A That is correct,

Q Did Mr. Wood supply Dr. Jensen with the chlorinated
biphenyl isomers?

A They may have gsupplied them with some of them,
yes. I believe that's one of the questicns in the memo,

Q Do you recall a response from Mr. Wood?

A I believe he did respond to 1t‘. I don't vecall
specifically a response from him on that, ‘

Q What was your purpose in asking uhethet -=- gtrike
that -~ agking which chlorinated biphenyl laomer.;s héd been
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supplied to Dr. Jensen? |
A Primarily because we probably did mot want to

‘duplicate those which we were supplying because we only
. had u{lltgum quantities of theses materials to start with,

Q So you were supplying isomers to Dr. Jensen as
well?

A I believe we did through Ruabon. I did not
supply them directly to Soren Jensen, At least, I don't
remsenber doing it. But I am sure I did no(;.

Q There 18 a tcfcnnée in your memorandum to the
fdentification done by other companies or persons. Can you
tell me what that reference ig?

A I believe it states, "Has Daeyer, Progil or
Kuhlmen done any identification work,' aand what I was trying
to find out is whether or not any mmufncgurerl of poly-
chlorinated biphenyls had an active program so that we could
get information from them.

Q Were these three other manufacturers of PCBR's in
Europe?

A Those are three of the other manufacturers in
Europe. |

Q Monsanto also manufactured and sol& PCE's fn

Europe?
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A Yes.

Q Did you receive any information about other
manufacturers of PCB's?
AA Yes.

Q What did you learn?

A I don't recall specifically, but I know there was

a respongse from them.

Q Did any of the other manufacturers identify PCB's

in the environment?
MR, SCHINK: When?

MISS OLIVER: At any time that Dr. Tucker
knows of.

A It's my recollection that the European community

was not very excited about the whole problem. So whether

or not they did anything specifically, I don't recall any
lpecificrinformation from these people. And as a matter of
fact, I am sure they did not.

MISS OLIVER: Off the record.

(DISCUSSION OFF THE RECORD)

Do you w@nt to mark this as the next document.
(Defendant's Exhibit S duly marked for

identification.)

Q Dr. Tucker, I would like you to look at what we
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have marked as Exhibit Number 5, which is a document that
r/’, - -

‘was prepared by Dr. Richard. Take a minute to look at it,
" 4f you would like. |

MR, SCHINK: This 1is not a document that was
on its face addressed to the witness. What kind
of review do you want him to make of this document?
MISS OLIVER: I want him to look at it and
tell me {f he has seen this document before today,
‘first of all.
A I don't recall seeing this document before.
Q By September of 1969, Dr. Tucker, had you reached
a conclusion, did you have an opinion on the degradation
rate of aroclors? |
A By September of 1969, I really don't know whether
I had an opinion at that time. I definitely developed an
opinion after a while because I did l_lot of work with 1t,
But whether or not my exact opinion was in September of

1969, I don't recall,

Q You provided Dr. Richard with all the information

‘that you had developed on a regular basis, did you not?

A Yes, we did.

Q Based on the work that you had done, Dr. Tucker,

up to September of 1969, did you agree with Dr. Richard's
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- ‘authorities could monitor plant outfall and £ind parts per
“million of chlorinated biphenyls at Krummrich or Anniston

- any time they choose to do so"?

statement that the "Department of Interior and/or State

A Yes.

Q As of September, 1969, based on the work that
you had done in this matter, would you agree with Dr. Richard
statement that ‘“Aroclor degradation rate will be slow"?

A Yes, I would agree with that gtatement.

Q Do you recall Dr. Richard discussing with you that
Monsanto would have to restrict uses and clean up as much as
you could starting faomediately?

MR, SCHINK: When?

MISS OLIVER: In this period.

MR, SCHINK: What period?

MISS OLIVER: Up to September, 1969.

MR, SCHINK: Do you recall in September of
1969 that discussion with Dr, Richard?

MISS OLIVER: Any time up to that period of
time. |

A I don't recall the time frame, but we certainly

had those kinds of discussions.

Q When you became involved in PCB matters starting

|'s
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- developments concefning effects of PCB's in animalg and

" humans?

in 1967, did you keep yourself apprised of litetitqre and

A Yes. Animals. I haven't seen too many human
ltudies‘with the exception of the Japanese Institute.

Q I would like to show you a document that was
marked at the Johnson deposition. Do you know Norman
Johnson? | | |

A Norm Johnson, yes, I know Norm Johnson,

Q Did you work with him when he was at Monsanto and
you were at Monsanto?

A I had occasion to work with him when I became
involved with PCB's, yes.

Q This document is Exhibit Rumber 1 to Norman
Johnson's deposition. And it is a copy, & correspondence
from Mr, Wheeler, and a copy of a paper presented by Joseph C
Street. Dated October 9th, 1969. Do you recall seeing this
paper from Dr. Street?

A Yes.

Q Did you see it in 1969? )

A I don't know exactly when I gaw it: Probably
shortly after it_was published, if it was publiﬁgéd. Was
it published?

4

MARY B. RICHARDSON
19 ALLWOOD ROAD
DARIEN. CONNECTICUT 06820

HARTOLDMONO0013445



136

"provided to Monsanto.

Q This was a pre-publication manuscript that was

A I may have seen the pte-publicatioh pfe-ptint and,
again; I may have seen it when it was actually publighed.
I do belleve Street actually published this, did he not?

Q He did. The subject matter of professor Street's
paper is on the comparitive effects of polychlorinated
biphenyls in organo-chlorine pegticides in i{nduction of
hepatic microsomal enzymes. Before reading Dr. Street's or
Professor Street's paper, had you been aware of the possibild
ity of PCB's inducing hepatic microsomal enzymes?

A Yo.

Q What do you understand that to mean”

A I understand it to mean that chlorinated hydrocarbon
in general as a class have this particular property in avian
and animal-type samples.

Q What is that property?

A I am not really that clear on exactly what the
technical aspects of it are. As I stated previously, I am
not a toxicologist.

Q VWhat vas the purpose for your reviewing Professor
Street's paper or reading it? B

A It dealt with PCB's, which 1 was professionally
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interested in.

Q Did you discuss Professor Street's &Ipor ulth any-

‘A I don't remember specifically discussing his paper '
vith'ényone at Monsanto. I could have,

Q Was the question of induction of hepatic micro-
somal enzymes discussed within Monsanto &s it related to
PCB's? | |

A I am gpure it was. I don't know what species was
studied. I don't even recall -- well, I don't recall truth-
fully.

Q You have no recollection of any discussions within
Monsanto about & possible effect on enryme induction?

A No, I don't remember any specific diséusalonl of
that sort,

Q Were any studies ever undertaken by Monsanto
through its consulﬁanto to study the induction of microsomal
enzymes?

A I don't think any studies, to the best of my
recollection, I don't think any studieu were done with
Industrial Biotest on microsomal enzyme 1nduct£ou. They
might have picked up something of that sort in thc blood

chemistry that they normally do or the toxicology studies.

PR B R L2
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g, ’

- of thé toxicity test or studies that were to be done by

But again, I'lm not & toxicologist.
Q  To your knowledge -- well, strike that.

You helped prepare the description; the protocol

Biotest?

A Yes.

Q To your knowledge, do you have any recollection of |
any such enzyme induction studies or tests?

A No, I honestly do not.

Q Did you visit any research or development plants
in Europe?

A No.

Q Did you make any trips to Europe relating to PCB's?

A No.
MISS OLIVER: Would you mark this as the
next one.
(Defendant's Exhibit 6 duly marked for
fdentiffcation.)

Q Before I forget, Dr. Tucker, you referred a
couple of times this morning to weathered samples. Do you
recall that testimony?. | |

A Weathered PCB gamples. yes, that's coifect.

Q What do you mean by that term?
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samples.

Q

A Yes.

Q

How do you explain that fact or océurrcace?
A

For a long perfod of time we didn't.

However,
biodegradation and things of that sort, we and the community

' as we started doing laboratory work, tissue residue analysis

Q

were metabolized, degtroyed gomehow, whereas the higher
chlorinated bipﬁeaylo were not.

Do you recall approximately when you reached that
conclusion?
A

When we had definite laboratory data to support
that conclusion,
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"would be a long distance from direct contamination by

polychlorinated-blphenyll. And they found chlorinated

biphenyls, but the earlier fsomers were amissing from the

And the samples Were predominantly pentachloro-
bipﬁenyls and higher fsomers. In other words, the predominaj

fsomers not found in those samples were the mono-, di-, tri-
and tetrachlor biphenyls.

§o the lower chlorinated igomers were not found
and the higher chlorinated ones were?

in general began to feel that the lower chlorinated biphenylﬁ

whit I mean by that {s that there are a variety
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-econclusion?

»‘ourse}ves from tissues that were from animalg that were bein&

Q  When, in your opinfon, was it supportable as a
A  When we began to generate data {n the laboratory

fed very low levels. And also when we began doing the semi-
continuous activated sludge biodegradation studies. I
published a paper on that particular topic. And I Believe
that was part of the information that was presen;ed to the
President's Council on Environmental Qualiti.

Q I want to show you Exhibit Number 6, which {8 a
memorandum dated December 16th, 1969 from Mr, Garrett of the
Medical Department at Monsanto to Howard Bergen. Do you know
who Mr. Bergen was?

A Yes, Howard Bergen was Bill Richard's boss.

Q This memorandum refers to a meeting attended by
Mr, Garrett and he indicates that you attended the méeting as
well,

A Yes, I believe we made reference to this meeting
earlier.

Q This is the meeting with the Hichigan Water
Resources Commission? o

A Correct.

Q Would you read this memorandum and tell me whether
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-occurred and what was discussed at the ueting?

it refreshes your recollection as to when the mutug

A Do you want me to read it out loud?
Q No, read it to yourself,
| MR, SCHINK: If you have a fresh recollection,
you can testify to {it.
A Okay, way I ask to have the question reread?
Sure. Let me just repeat ii and rephrase it,
qus reviewing this memorandum by Mr. Garrett
refresh your recollection as to when this meeting of the.
Michigan Water Resources Commigssion occurred and what
transgired at the meeting?
A Yes.
Q Did the meeting occur in the summer of 1969?
A It, in accordance with the date of this particular
mem orandum, yes, it did,

MR, SCHINK: The question {8 not whether the
memo says that, but i{n looking at it, can you now
put the memo down and {n your own mind know that
it took place at that time?

A It tock place arcund that time,
Q I understand that is the best you cmmégmnber.

Do you remember that you attended the meeting with
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Mr. Garrett?

A Yes.

Q mt wag the purpose of the metiﬁg?

A As we -~ I guess we had gone up to -- we wanted to
go and discuss with the Michigan Water Resources Commission
some allegations by some competitors that the Pydraul
fluids were all bad, and that kind of thing. And I went up
along as a technical backup as an expert on the analytfcal
aspects of PCB analysis.

Q Were any of Monsanto's customers present as well”

A I don'_t think so,

Q Do you recall discussing the same matter with
General Motors?

A I recall visiting General Motors, but I don't
recall the exact discussion. But 1 mean these were all
PCB-related topics.

Q So, you visited the General Motors plant in
Michigan at the same time you met with the Michigan Water
Resources Commission?

A I don't know, I know I visited General Motors'
plant and talked to some people, but I don't recall that {it
wags in conjunction with this trip. It may wéil jl;ave been.

Q What do you recall was discussed at the meeting with
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‘88 you can today tell me?

the Michigan Water Resources Commission as specifically

A Without the help of that memo, I will tell you
very fruthfully, ocutside of saying we discussed PCB's apnd
I prébably discussed the analytical problems with PCB's,

I couldn't tell you specifically what we discussed at that
meeting. With the help of that memo, I can tell you what
is in that memo after reading {t,
MR, SCHINK: The question i{s really what you
remenber independent of what the memo says.

Q Do you recall what your input into that meeting
wasg?

A You mean do I recall exactly what I said there or
even the gist of what I said?

Q The gist of?

A No, I don't, I do know why I went along on those
meetings @md I assume {t would have to do with the analytical
portion of how to weasure PCB's.

Q Mr, Garrett refers {n his memorandum to an agree-
ment by you to analyze some of the clams. Do you recall
analyzing clams? |

A No.

Q Do you feca11 Mr. Fetteroff?
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A 1 recall the name because it {s an v.mus‘ua;l name,
"‘but I couldn't picture the man. ;, }

Q Do you kaow who he was? 4

'A I don't recall him, mo.

' Q Do you recall any discussions with Mr. Garrett
after that meeting about what was discussed with the Michigan
people?

A I am sure we had discussions, but I don't recall
exactly what we discussed.

Q Do you recall Mr., Garrett or anyone from Monsanto
télling you that 1f 1242 was ever proven to be a pergistent
environmental contaminant, we could be cut of business with
our Aroclor-containing fluids 4in the State of Michigan?

A I don't think anybody needed to really tell me.

Q You knew that?

A Yes, I believed {it,.

Q At the time of this meeting in Michigan, you have
not yet concluded that chlorinated Aroclors were generally
in the environment?

A I don't think it really has been concluded that
the lower chlorinated biphenyls are generalli in thg environ-
ment. I think {t's been established just thi;oééosite is

probably true.
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*witer Resources Commission, did you have any renpoh to

'beligve that Aroclor 1242 would be found in the environment?

Q At the time of this meeting with the Michigan

A Yes, I think I probably had reason to believe this,
especially around the plants where it was manufactured, wheie
it wouldn't have a chance to degrede {n any manner whatsoever
Yes, around the plants, certainly.

Q Who i{s Mr. Liggett (phonetic spelling)?

A Ron Liggett reported to Dick Baxter and he was .
1ike I would say a chief chemist or something like that over
in Ruabon.

Q Was he working on Aroclor biodegradation studies?

A Yes, he and Gene Mainprize had done some work on
the biodegradability of PCB's as well as other materfals,
too,

MISS OLIVER: Could this be marked.
(Defendant ‘s Exhibit 7 duly marked for
{dentification.)

Q Exhibit Rumber 7, Dr. Tucker, s & cover page,
this time of the monthly summary January and February, 1970
for functional fluids. And the page that hao:been provided
to us i{n this case by Monsanto is called WArQQIG;.Défense"

and there are references in this document to biodég:pdation
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‘and tell me whether this work, as indicated i;'tﬁll document,

‘was being done by you or under your uuperviiionf‘

work being done by Monslnté. Would you review thla:document

A Yes, this appears to be work done under my super-
vi:ibn. '

Q Is this an accurate statement of the work that
was being done by your group in January-February of 19707

MR, SCHINK: If you recall.

A Yes, I recall., This is -- yes, this is an accurate
summary. '

Q This document refers to biodegradation studies
that were done on Aroclor 1222, 1242, 1248 and 1254, And thﬁ
results indicated that only Aroclor 1222 was significantly
degraded. Is that your recollection of the results of that
study?

A I don't think this indicates the study was com-
pleted. But I think, at that particular point in time, there
were -~ these were the results we had, yes. As a matter of
fact, this data was actually published in an environmental
bulletin of contamination and toxicology. %“ﬁ""

Q And the semi-continuous activated lludge studies
had been carried out at this time?

A They were being carried out. This particular type
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of study requires a long period of acclimatfon in some

cases before you get any type of degradation whatscever. 8o

‘these things were ongoing studies and they were sampled on
- a daiiy basis and monitored for rather protracted periods of

- time, sometimes eight weeks, sometimes three months.

Q There is a reference here to, quote: Some slight
degradation of the lower chlorinated igomers in Aroclors
1242 and 1248 was observed. Did thé studies that were done
after this change that conclusion?

A The conclusion really did not change. What the
finished synthesized overall studies showed was that
biphenyl was very easily degraded. Mouochloride, the di-
and tri- went very quickly luﬁ some of the tetras. As you

increase the degree of chlorination on the biphenyl molecule,

it becomes more refractory. It's more difficult to biodegrade.

I think that is well established,

Q Did you do any work, Dr, Tucker, with attempts to
develop a method to reduce the Arocloric content in the
Monsanto plant effluent?

A I don't know what you mean by & method to reduce.
Can you -- did I participate? ﬁell. I am not going to
rephrage your questions. You know what you ihqi-ko ask,

Q Did you patticipltg in doing a nethodlto remove
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-1 {l. have their electron capture TC's in place, we may have

1 analyzed samples for them, but I didn't partici{pate directly

Aroclor from effluent at Monsanto plants?
A No. Let me be very careful on thaﬁ because, if

they were doing development work and {f Krumsrich did not

in how to do it. But we may have analyzed some samples for
them, but I don't know. We weren't always told what the
objective was. We knew where the samples were from and they
were logged in ag such, but it could have been & pollution
study or -~
Q So, one of your jobs or responsibilities was not
to help develop & gethod?
A Only {nsofar as we might provide support in
analyzing samples for PCB's.
MR, SCHINK: Only for customer support.
MISS OLIVER: Iy that testimony again, Mr.
Schink?

Can you mark that is the next exhibit,
(Defendant's Exhibit 8 duly marked for
fdentification.)
Q Exhibit ﬁumber 8, Dr. Tucker, is an Aroclor
Analytical Program to W, B, Papageorge from R; i;.xsller,
dated April 28, 1970, Can you identify this document as a
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document prepared by Dr. Keller {nvolving work you did or
"planned to do? %}f' |

MR, SCHINK: Again, this is n;t & document
Dr. Tucker is shown as having received. I don't
think there is any foundqtlon.

MISS OLIVER: You are right, Mr. Schink,
Have you see this document before, Dr, Tucker?
Yes, I believe I probably saw that document,
You probably saw what? T am sorry?

I believe I probably saw that document.
Did you help Dr. Keller prepare it?

Yes, I believe I probably did.

Lo > L > L0 » L

Okay. By the way, in 1970 you became or were the
group leader; is that right?

A That's correct.

Q And Dr, Keller was now the section manager?

A  That's correct.

Q Did you have other responsibilities besides PCB
matters?

A Yes.

Q How smuch of your time in 1970 was_devoted to PCB

analyses?

A Well, considering I worked about 140 percent of the
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‘We spent a lot of time on PCB's, but we also had other

_' regpongibilities. And as time went on and the work load

time, I would say 90 to PCB's and about 50 to the other.

from PCB's did increase, the other responsibilities did
decrease until virtually I1was almost full time.

Q Can you give me an idea or an estimate as best you
can as to when you became almost full time consumed with
PCB matters?

A In or around 1970, early 1970.

Q Is Exhibit Number 8, the Aroclor Analytical Program,
mtgnded to be a summary of the projects to be done relating
to PCB's?

A Yes, By the applied sciences section.

Q Only by your group, in other words?

A Yes.

Q Did you sit down with Dr. Keller and prépare the
objectives gnd the actions that appear in the program?

A Yes.

Q I take {t you discussed this program with him
sometime prior to the date that the document bears of
April 28, 19707 "

A Yes.

Q Do you recall how many discussions you had with
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&8 were necessary, It wasn't like he was rmu. twenty

| miles away or something 1ike that. I reported directly to

.{|. be required and the timing that wes going to be required so

Dx. Keller to prepare this program?

A We worked one-on-one, 80 it was as many d.ucuuionﬁ

him at that time.

Q Was anyone else involved in preparing this program!

A Yes. At that particular time, Martin Dietrich and
Ed Emery, who were also group leaders, were involved at that
time.

Q The first paragraph in the program itself refers
to the projects indicated or lupportiv@ to the objectives
given in the management plan. What does that mean?

A I assume -- well, I assume there was & management
plan, an overall plan, perhaps even issued by Wheeler or
Richard, At least, that {s what you would surmise from this.
And this was the portion that we were going to contribute,

1 believe this was really an attempt to give the people an
ld.ea of the number of man weeks of effort that were going to

we could get our priorities, set priorities cnd get the proper
manpower for the projects. N
Q Do you recall seeing the management: pl;;:? _
A No. |
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‘are listed on this document?

Q Do you know who determined the objectives that

A Do I have direct knowledge of who?

Q Well, -do you have any knowledge?

A I would assume that it would p:obabiy have been
done between Wheeler and Richard and perhaps at even a
higher level; I really don't know.

Q Do you recall that you were told the objectives
were on a priority basis and your task in developing this
program was to set out the action projects that would
accomplish that objective?

A Yes. In other words, we were trying to basically
spell out what we needed to do to accomplish the overall
objectives, yes.

Q For example, objective number one is reduce and
effectively control the PCB contents from the effluent from
all Monsanto plants. To the best of your knowledge, that
objective number one was decided upon by someone other than
Dr. Keller or you?

A  That's correct. We weren't at the policy decision-
making level, _

Q Did you and Dr., Keller and other peru;:;a in your

group eit down and decide what actions should be taken to
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- to help them achieve the objectives, yes. In other words,
. the type of support that our group would have to provide

1 and be prepared to provide.

achieve that objective?

A Ve sat down and decided what actions we would need

3

Q So these three actions listed under objective one
are the result of your discussions with Dr. Keller and the
other people in his group?

A Yes.

Q Why did you decide that one of the actions should
be to determine PCB residues in figsh from the Choccolasso
Creek at Anniston as a means of reduciﬁg and controlling
PCE content of effiuent?

A I don't think the determination of residues in
fish will reduce or control the effluent from our plants. I
think the objective is to find out what i{s there, so you know
what you have to do to begin with and, secondly, how much
is getting out and what kind of controls you need to take.
For example, {if you find absolutely huge levels, then, you
know that the housekeeping is not very good., And 1f you find
very, very minor levels, then, you would knoﬁlit would be a
much more difficult effort to contain. So, f;ﬁ iie really

trying to tell them what the situation was at that particular
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time by looking at those types of samples.
Q What did you find at the Choccolasso creei at

| Anniston?

A I belfeve we found PCB's in the fish.
"Q In high levels or low levels?

A Could you qualify high and low for me?

Q Well, you just used the terms high levels and low
levels.

A All right, in part, in some ingtances, depending
on probably where the fish were taken, distance from the -
plant, type of gpecies, whether it was a bottom feeder, et
cetera, you would find, I would consider high to be part-
per-million levels. I would consider low to be part-per-
trillion levels.

Q Did you find some fish at part-per-million levels?

A Yes, I believe we did.

Q One of the other action plans was to transfer the
G.C. methodology to the Krummrich plant; is that right?

A Yes.

Q As of this time in April of 1970, the Xrumrich

| plant did not have a G.C, wmethodology or technique to be

able to identify PCB's? ¥

A That's correct,
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Q And I take it that once the -nthoég%pgj“igl
"transferred to Krummrich, it would take .ou;%iigi ;6 get the

5

£
TG ok

" system working? - BN

 A Not as much time as it took us, but yes, It was
our job to first develop the proper techniques and get thea
under our belts, so to speak, and then, at some point in
time, as the sample load became quite llrgg. it was decided
that we ghould transfer this methodology to the quality
control laboratories. And it was our job to show these
people since we had already been thtoﬁgh 1#.

Q Would it have been a couple of wonths or several
months?

A Several months.
Q The objective number three on page two of the

program is "Develop products to feplncé Aroclors for those
uses in which Aroclors have been demonstrated to be harmful
to the environment and cannot be prevented froﬁ escaping into
the environment.™ To thelbest of your knoﬁledge, Dr. Tucker,

was objective number three an objeétive that was developed

by persons at Monsanto other than you and Dr. Keller?

e

_MB, BCHINK: Keller?

MISS OLIVER: Keller.
A Yes.
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" three is what you and Dr, Keller decided would be appropriate

- for your group to do to achfeve that objective, right?

Q The action that 18 listed under objective number

A Yes. -

_'>Q And the action is to "Develop techniques needed
for purity or composition measurements and for biodegradation
studieg of replascements and replacement candidates.”

Q Let"o take the first part of m:. First, what
does techniques needed forr purity or compositfon measure-
ments mean?

A Well, 1t simply means I{f you have something, you
want to know what ;u there., But now, purity determination is
a gross determination and a trace determination -- I mean,
you would have the major components and very minor components,
so it's a different type of thing than when you are analyzing
an environmental sample.

Q In April of 1970, when this program was developed,
were you worki.ng on replacement Aroclor products?

A I vas not; no,

Q@ At that time your group had mot done any work on
replacement products? $

A Fo. As I ~-- well, no. let me ehri_f; ‘-th@t. My

group was not responsible for coming up with replacement
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o
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candidates,

Q I understand. Did you do any voti él_yoﬁ were
asked to or requested to by other sections ;ilgtoups con-
cerning replacement products?

‘A We did eventually, yes,

Q In April of 1970, had you done any?

A I can't say in April of 1670 we had done any. We
certainly probably did after that,

Q Fair enough. Did you do biodegradation studies
of replacement products?

A Yes, we did.

Q Are you familjar with the product line called
Pydraul? |

A Yes.

Q Was it your understanding that Pydraul, which had
been so0ld by Monsanto up until sometime in 1970, contained
PCB's? |

A Yes. Some of them. You realize Pydrauls were a
family of fluids and they were phosphate esters, PCB's and a
variety of things, so, yes, within the family of Pydrauls

there were PCB-containing Pydraul fluids and?PCB-Pydraul

3
A

Q For example, Pydraul F9 contained PCB's and
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phosphate esters, did it not? ' |
A I believe it did because I know lome of them did,
But whether or not F9 -~ that doesn't mean anything to me.
. Q  How about Pydraul A200?
‘—A I remember we haﬁ it, but what {its exact composi-
tion, again I don't remember,
Q Do you recall that A200 contained Aroclor 1243 and
Aroclor 12427
That sounds reasonable,
Do you recall a product called Pydraul 3127
Ye?.
What Qas its composition?

Again, I don't remember the specific composition.

o > O > Lo >

Did it contain PCB's?

A I think it did, but there were some that actually
did not. But I am not too sure of that;

Q We can just refer to Pydrauls as A200, F9 and 312,

A Which we are gofing to state all contained PCB's?

Q All contained PCB's.

A Okay, fine,

Q Did you do biodegradation studies for Pydraul
replacement fluids? o

A Yes.
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Q Do you recall a Pydraul replacement flufd called

. A200B? ‘f, -

A I don't recall the A200B lpecifically, but I knov

3 there were Pydraul replacement fluids, yes.

- Q Were you «~~ gtrike that.
Do you know how meny replacement fluids there
were for Pydraul?

A You mean once they were actually wmarketed or
actually proposed? Well, let me simplify ft, I don't kaw
the exact number or answer to elther one of the queationé
that I put forth, I don't know how many. I don't even.know
how mtoy Pydrauls they made.

Q Do you know how many Pydraule your group was ssked
to do blodegradation studies on?

A Ve were asked to do soxe on the composite fluids,
Harm&ily, we did the biodegradatian.studlee on the coaponents
to eimplify the gystem becauge the biodegradation studies
were complicated enough as they were,

Q Do you have a recollecticn that & Pydraul replace-

,"..nent fluid was developed and marketed by Monsanto which wae

manufactured with polychlorinated terphenyln?

A Yes, there were.
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Q  What was the terphenyl component in that Pydraul
- £1luid?

A What was {it?

.Q Yes. - Do you recall the Arocloric designation’

A Yes, I think those things they had -- the first

two designations were 54 and the last two digits in some
{ngtances referred to the degree of chlorination of the
terphenyl molecule. They made products, as I recall, like
5432, 5460 and things like that,

Q Were you asked to do biodegradation studies on

those terphenyl aroclors?

A Yes. »

Q Approximately when did you do those studies?

A I don't recsall,

Q Do you recall what the results of those studies
were?

A I believe we found -~ this was quite a bit later.
I believe we found, eventually established that they were
not very biodegradable because they weren't very soluble
either, so we played hell trying to get it into the water.

Q S0, they were not soluble and they were not very

biodegradable?

A That I believe was the final conclusion we reached.
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Q So in that respect they were & lot like the

- biphenyls?

A Yes. Yes, except they were even i;ol soluble in
vater and less volative and less mobile because, in fact,
it'avjust another phenyl ring.that is added to biphenyl.

Q How long did those studies take to do? Over a
period of a month? Six monthsg?

A Okay, the standard biodegradation study usually
took on the order of, say, eight to twelve weeks by the time
you began feeding the bﬁgs. You had to start out it var;ous
concentration levels and you monitored primﬁrily biodegrada-
tion by looking for disappearance of the parent molecule.
And then, you had fo worry about volatility loss and you had
to worry about the contact the materials had on the bacteria.

Q Do you know if those studies on the terphenyls |
were done before the product with terphenyl was marketed
by Monsanto?

A I would suspicion that they were not because, at
that particular point in time, we were running quite a bit
behind on the biodegradation studies because we were just
getting into them and really trying to figure out how to do
it to begin with. o

Q Did you discuss the results of your bfodegradation
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studies with Dr. Richard or Dr. Keller?

A Yes.

Q Concerning the terphenyls?

A I don't recall specifically the terphenyls. I
don't think we did a lot of work on the terphenyls.

Q But you did find they were not very soluble and
not very biodegradable?

A I recall that was the outcome of what we did do,
yes. |
©Q  Did you also find -~ strike that.

Did you do any other work, analytical work, with
the terphenyls?

A Yes. _

Q What work was that?

A We attempted to develop techniqués for electron
capture-gas chromatographic determination of the terphenyls.

Q To identify the terphenyl samples?

A To characterize them and identify what was in them.l
yes.

Q Did you find in doing that work that PCB's magked
or disguised the identification of the t:e_tphényh?

A No. -

Q Did you f£ind it the other way around, 'that the
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terphenyls disguised the appearance of the PCB's?
A ‘No. t o
Q Did you ever become aware that chi"- ha'd been
found in the terphenyl products?
: (A Yes,
Q And how did you become aware of that fact?
A I believe we analyzed gsome samples of those
eventuan_y and we found that there were traces of PCB's in
the 'terphenyl products. A | |

- Q Were the samples that you analyzed environmetital

samples?
A No. |
Q What cam_i:les were they?
A They were product samples.
Q Do you know when those samples were analyzed?
A 1 don't remember, no.

Q That would be documented in your lab notebooks,
I take it, right?

A It would be, probably, yes. However, those samples
woul;!Qprobably not be treated the same as oupaide samples,
But I am gure it's probably documented, yn.?.r

Q What were you analyzing those prod\;ct ‘s'_ampleo for?

A We were analyzing them for PCB's to u§ if they
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were there.
Q And you found that they were?
A Yes., | |
- Q  Had someone asked you to look at those to find
out’if.they<were there?
A Yes.
Q Who was that?
| A I believe the request pfobably came through Bill
Richard or one of his peoplé. |
Q DidlDr. Richard and/or one of his people suspect
there were PCB's in those samples? '
A They wanted to know whether or not there were, yes.
So, I believe they either suspicioned that PCB's were there
or they wanted to make damn sure they weren't. One or the
other,
Q Did you tell Dr., Richard that you found PCB's in
the terphenyls?
A It was reported to Dr. Richard.
Q@ Did you report it directly?
A I don't recall reporting it directly to him, no.
Q Do you recall ever discussing that fact with
Dr. Richard? T
A I recall discussing it with Dr, Richard, yes, I
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don't recall exactly vhen. o
Q  What do you recall discussing with Dr. Richard

about your flndlng of the PCB's in the terpheanyl: product
samples? »

A The fact that we did see PCB's in the product
samples. And I think the fact -- yes, the fact that we
actually did see the materials.

Q Did you discuss with Dr. Richard whether Monsanto
could continue to parket the tétphenyl product samples”

A I don't think there was any particular dinchssion
at all once they discovered there were PCE's in this. I
mean, it was rather obvious that if there were PCB's in {t,
they wouldn't continue using it as & substitute for PCB's.

Q Did you -- strike that.

Was there a replacement for the PCT's available
when you found that there were PCB's in those products?

A I don't know whether there was or not at that
particular point in time, but I am sure it was eventually
replaced. I really don't know.
| MISS OLIVER: Why don't we take a couple of

minutes,
(SHORT RECESS)
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1 ago about the biodegradation studies that were done not only

R the terphenyls, but on all the Aroclors.

BY MISS OLIVER: o
Q  Dr. Tucker, you were explaining to me a little bit

A Yes.
MR, BCHINK: And terphenyls are Aroclors,
Miss Oliver.
MISS OLIVER: Right.

A Yes, but they are all referred to as Aroclors -
except one was the 5400 series. The other was the 1200
series and there viac an exception to the rule that was |
Aroclor 1016,

Q How were those blodegradation studies done?

A There were three different types of studies that
wvere employed. And in my laboratories or Monsanto's
laboratories under my supervision, we used a test called the
semi-continuous activated sludge test. We used a test called
the river dioway test and we used a test called ultimate
blodegradation, which had to do with the evolution.of Coy's,
which is one of the ultimate degradation products of any

carbon-containing molecule.

Q Well, did you use organisms in each of the three

types of tests to determine whether they would eat away, so
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to speak, at the Aroclors’

A We used common garden variety sewage bugs as the

‘organism in question. And yes, we wanted to"uee whether or

not these bugs would metabolize the compound we fed them,

'Q Was it your opinion that, Dr. Tucker, the bugs
that you fed for‘ these degradation studies would be
representative of the types of orgenisms that would exist,
for example, in the bottom of a river?

A Yes, these were, as I tried to indicate, were
common garden variety-type bugs. Our source of the
bacteria that were used in these types of tests were twéfold:
One was from an activated gludge treatment facility, a
sunicipal treatment facility, We simply went out and got
two-or three-or five-gallon jugs and went in and tock them
back to the laboratory. The river dioway test mvolved
going out and getting fregh river water with the npatural
population of bugs that were {n that particular water. We
ugsed to get water from the Meramac River and the Mississippi
River and use this water. The ultimate degi:adation test,

usually we used & seed from the acclimated semi-continuous

. || activated sludge material. Thege were very fépresentetive

of environmental bacteria.

Q So you were convinced that what you were doing in
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the laboratory was what, in fact, wasg happening fa rivers

| -and landfills and sewage areas where PCB's jguld be located?

MR, SCHINK: I cbject to thevfora of the
question, You threw in landfillé. That {8 a new
subject. I object to the form.. It's not been
testified to at all about landfills.

Q Could you answer the question?

A We felt that the techniques we were using were the
closest that we could get to what might be happening in the
environment and to carry it out in the laboratory under
controlled conditions.

Q Were you involved, Dr, Tucker, in any work
related toc a project within Monsanto to develop an incinera-
tion method for PCB's?

A Yes.

Q | What was your involvement in that project?

A Could you name gpecifically the project you are
referring to or may I meation one?

Q Well, the project that you recall you were involved
in relating to incineration.

A The John Zink fncinerator. Yes, we‘wanted_to
determine whether or not Afoclor fluids eoulé;beiiafely

disposed of by incineration. Up until that point {n time,
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- that they were not flammable because of the chloriﬁe-hydrogeu

- ratios in the molecule., 8o there was some serious doubt ag

4 to whether 1t would be feasible to destroy these materials

|| Number 9, which is a Special Study Report 70-12 from the

one of the reasons that Aroclor f£luids were so useful was

compietely in the 1n§1neratpr. So I was asked to go out to
Jbbn Zink in Tulsa, Oklahoma and sample an incinerator
design, an actual incinerator that they had, that we would
feed PCB's into to make sure that the decomposition condi-
tions that were used completely decomposed the PCB's that
were being fed. 1In other words, was the incinerator system
capable of safely disposing of PCB's.
Q And your conclusion was that PCB's could be
effectively destroyed by incineration?
A Yes. I would add "“proper incineration."
MISS OLIVER: Can we mark that,
(Defendant 'e Exhibit 9 duly marked for
identification.)

Q Dr. Tucker, I would like you to look at Exhibit

analytical chemistry group antitled “Study of the Completeness
of Thermal Ox{dation of Polychlorinated Biphényln at John
Zink Pollution Research” and ask 4f that 1is d’sﬁaﬂy report

that you helped pfepare?
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" Zink Company concerniﬁg whether PCR's can beréffectively

plant as & customer service for disposing of PCB-containing

A Yes. This is a study report that I prepared.
Q That report is based on your visit to the John

1ncinérated?
A Yes.

Q When you referred earlier in your testimony to
proper incineration of PCE's, were you referring to incinera-
tion at 1600 degrees Fahrenheit to 2000 degrees Fahrenheit?

A That's what we found to be effective with this
particular incinerator. I think it has been shown you can
drop the temperature a little bit and still get pretty good d
composgition.

Q How much can you drop the temperatures?

A Maybe twelve, fifteen, thirteen hundred HF from
recent literature I have looked at. Still a fairly high
temperature,

Q Were you invelved in any other work relating to
incineration of PCR's other than the John Zink regearch?

A Yes.

Q  What other work? .

A T was involved fn partislly evaluating data from

the incinerator which was eventually set up at the Krummrich

e-
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_of time with Enviro-Chem Division people and their Landguard

-municipal incinerator.:

function as it did at John Zink and that it was being operzted
| properly, that {g, the oxidation was complete and there were

lno significant levels or detectable levels ofi PCB's being

fluids. And I was also {nvolved for a very brief period

Q First of all, with the incinerator, was that
evenfually constructed vby Monsanto in St. Louis”?

A (Nods head.)

Q What was your role?

A My role there was primarily to make sure that the
Erumnrich laboratory was analyzing the samples properly. .

Q Before materials would be {ncincerated, they would
be analyzed?

A Ko, in the initial tests of the i{nstailation, once
it was installed. |

Q What would be analyzed?

A Stack gases.

Q To determine what was coming out of the {ncinerator
were not PCB's?

A Right, right, that the incinerator would, indeed,

emitted from the incinerator.

Q Was that your group's job or responaibility?

l
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‘sure it was on track? o

" were on track in their analysis of it, yes.

A No. ‘ »
Q Or was it just an inftial teaponaiﬁillty to make

A To make sure that the Krummrich laboratory people

Q With respect to the Enviro-Chem Division, what
was your participation in their project?

A Again, we provided the apalytical sampling analyses
of the unit on & trial basis to determine whether or not
PCB~containing capacitators and things of that sort could be
disposed of safely.

Q  And how was Enviro-Chem disposing of these PCB's?

A Enviro-Chem was not disposing of the PCE's. This
was a test installation and we wanted to see if the Enviro-
Chem incinerator was capable of doing that. They were not
doing it as a service or anything of that gort. We just
wanted to check the‘Landguard unit out to.see if it would be
a convenilent way to get rid of large capacitators where you
can't get PCB fluids out eas{ly, This incinerator chopped
the units up and fed them into & gas-fired rotary kiln to
boil off the volatiles, which were in turn uéed 48 & heat
source. And the char that came out on the bo}:td;g’-vas supposed

to be a good landfill.
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- that was tested and analyzed by your group to'determine

" whether it could accept capacitator PCB's?

Q Do I understand that Enviro-Chem has an {ncinerator

A Yes. -
'VQ What was your conclusion?

A The conclusion was it didn't do a very good job.

Q Well, how did you reach that conclusion? What
did you find that led you to believe it wasn't doing a good
job?

A We found PCB's in the areas we sampled, which
meant they were not being completely decomposed in the
incinerator Landguard system.

Q What 18 a lLandguard system?

A It was a system that, I bellevév-- and I am not
too clear on this because my only finvolvement was fn this
one particular instance, and it involved two or three days --
I think Enviro~-Chem had what they called a Landguard system.
What the objective was, they were going to take everybody's
refuse, garbage, no matter what it was, and chop it all up
and feed it into the rotary kiln to distill off the volatiles
and use those as a fuel gource and, then, take the char off
the bottom, which obviocusly has a large reduced volume, and

use it as a landfill. And they also had provislons.for

P
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removing ferfous metals and non-ferrous metals and gases
‘and things of this sort, | |
Q Where was the system located?
-A In the 8t. Louis area.
'Q Enviro-Chem was a division of Monsanto?

A Yes.

Q When did you participate in this project for
Eaviro-Chem?

A I don't recall exactly,

Q Was it -~ atrike that,

Was the Monsanto incinerator fn operation at the
time you were involved with Enviro-Chem?

A I don't think {t was.

Q Was it in the same time period when the Monsanto
incinerator was gearing up for operation?

A It could have been.

Q Did you or your group continue to do enviranment@l
samples from the Monsanto manufacturing facilities including
vater, sediment and fish from approximately January of
1970 through 19757 g

A The policy was that inftially, if the plant didn't
have the capability, and they really didn't becé&se_we wvere

the only ones with the capability, we did the analysis. As
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¥} soon & it was establiched that there would be, you know,
- there should be monitoring and the gample léad would be

‘ﬁhhhmmtmthpkurunimhwnd&bwtm

=~} | proper equipment. And we instructed them on how to operate

e PR TR T

it and verified through exchange of samples that they were,
indeed, analyzing the samples properly at that point in time.
The clients took over the respomsibility for menftoring
their effluent and doing their own PCB analysis. Occasfonally
| after that date, if they were having problems or there wae
some question and they wanted some reassurance that they
were doing it properly, we might do & sample for them,

Q With respect to the Anniston, Alabamsa plant, you

are avare, are you not, it closed down in early 19707

A Yes., |

Q Do you know whether the Anniston plant ever d4id
its own PCE analysis?

A Yes, they did,

Q Do you know when?

A Before they closed down. I am not being facetious,

_but some time after we analyzed samples for them and prior

to their closing, they d4id have, at onec tlme; electron
capture-gas chromatography equipment. And we dt@itgain one
of their operators to utilize the equipment.
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‘to providing the Krummrich plant with GC equipment or

"methodology in April of 1970?

Q You saw a document a few minutes ago that referred

A Yes,

'Q And I think your testimony was that within several
months after that it became operational at the plant?

A Yes. |

Q Can you tell me whether the Anniston plant
facllity recelved the GC methodology about the same time the
Krummrich plant did?

A Idon't know. It would have been within that time
period, certainly.

Q Do you have any recollection of your group
identifying any target species of fish from the Anniston
plant for further analysis by your group”’

I don't recall, no.

Do you recall a company called Agway?
Yes.

Did you do work for them”

Yes. ¥
What work did you do for them?

We analyzed some samples for PCB's for them.

L > O > O > 0o >

And what kind of samples were they?
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A I think they were -~ I think they were like

bread meal samples or something of that sort,

Q Duck feed? o
A Pardon?
~'Q Duck feed?
A  Yes, something of that sort,
Q Did you have direct contact with people from
Agway?

A fea, I believe I had contact with one individual
from Agway.

Q Were you requested to do PCE analysis for Agway?

A Yes.

Q By the péraon at Agway?

A No, it was requested internally. I don't recall
exactly who did it, but someone did. And I believe my
discussions, {f I remember correctly, were in terms of what
kind of samples and what were my sample requirements.

Q To whom did you report the results?

A Probably to Bob Keller or to somebody internally.

Q Not'directly to the customer or to Agway? .

A No. It was a general policy that results were

reported internally first, We had, as you do 1n-§1most

virtually every company in the world, you have a chain of
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~ third parties outside of Monsanto to your supervisor or to

- the other persons within Monsanto?

- withdrawn from the market by Monsanto?

command to which you report your results,

Q That was your practice, to report results of

A Yes.

Q I take {t, Dr. Tucker, that in your work you were
not involved with recommending or involved {n the drafting o%
any letters to customers about PCR's?

A That's ecorrect.

Q You were not consulted about letters that went
out to customers?

A No, I was not.

Q And, 1lfikewise, I take it you were ﬁot involved
in decisions or discussions on labeling of PCB products?

A That 18 correct.

Q Were you involved in any discussions regarding the
strike that.

You are aware, are you not, that PCB products were

A Voluntarily, yes. B
Q Were you involved in any digcussions regarding
¥ -

the timing of the withdrawal of products?

A No, 1 was not.
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Q When did your involvement with PCB matters
terminate? %: S

A I think probably about two years before I left
. the cdmpany. Although it was kind of a gradual routine.

‘Q So that would be in 1968, approximately?

A 196837

Q 1 mean, '78, I am sorry.

A Yes, probably around ~- in 1978 or perhaps a littlﬁ
bit earlier.

Q What I meant to say, about 19767

A That's correct. That's probably fairly close, yes.

Q I am getting my numbers transposed. Throughout
the years from 1967, when you were first advised of PCB's
reported in the environment -« )

MR, SCHINK: I object to that 'he was first
advised that there were polychlorinated biphenyls
in the environment," I think he has testified --

Q I take it that sometime shortly after that first
notice to you of Dr. Jensen's work, you became aware that
ke was referring to PCB’??

A To polychlorinated biphenyls, yel.%"

Q From that first involvement by you:in ;68 matters

up until the time you discontinued your involvement, would

MARY B. RICHARDSON
19 ALLWOOD ROAD
DARIEN, CONNECTICUT 06820

HARTOLDMONO0013489



180

f

Wil
. \;

- testified about today in performing the lnaiyticli work and
working with Biotest on the toxicity studies and performing

it be fair to say that your work involved what ydu'have

certain projects {n the incineration area?
A And the biodegradation, yes.
Q Any other projects that we haven't talked about”

A Directly related to PCB's, I hope?” That's & rather

broad question,

Q Yes, of course.

A No.

Q Were the biodegradation methods that you used on
aroclors available for use on other things before you used
thet same methodology or technique on aroclors”

A Yes.

Q So that the method that was used was a standard
biodegradation method?

MR, SCHINK: You are excluding in your
question the method for analyzing the PCB levels?
MISS OLIVER: 1 am talking about just the
three types of biodegradation tests that Dr.
Tucker referred to. t
A The three types of blodegradation iéaé; tﬁat I

referred to have been in use for a reasonable period of time
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and they are used primarily for water-soluble compounds,

-especially for detergents and things of thaéjsort. They are

" gtandard detergent tests.

Q Were there any tests or experiments used for
water-soluble studies before you used, Dr. Tucker, those
methods on aroclors?

A Yes.

Q What methods were thosge?

A I believe a number of people did goil degradation
studies with DDT., And a lot of people aid single-specie
bacteria degradation tests. But these were mainly
bacteriological-type tests. It's very debatable whether
they relate to the environment, too.

Q Was there a reason why you did not use those types
of tests and instead employed the three methods that are
comuonly used for detergent substances”

A We did look at the resonance time of PCB's in
the soil. As you know, in addition to PCB degradation,
there are a number of things that can go on in soils. Pure
culture techniques we didn't feel really related that much
to what was happening in the environment.

Q Why not? ‘

A Because those kinds of bugs can'‘t live without all
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sorts of special media and laboratory conditions and things
"of that gort. 1It's really only indicative of wbnf bacteria
" are capable of doing. | .

'Q What did the soil tests that you conducted show?

A Well, these were done primarily to study the
migration of polychlorinated biphenyls in different types of
soil. And I published a paper, again, on that particular
subject., And we were resally more interested in how rapidly
the PCB's could be leached out of the different types of
acil with percolating groﬁnd water and things of this ﬁott.
We didn't do any soil degradation studies as such.

Q Were these sofl studies that were conducted by you
done in the early '70's or closer to the end of your involve-
ment with PCB's?

A I think probably sometime i{n the early '70's.

The problem really boils down to the fact that PCB's were
never intended tc be put in soil or water or air or anything
of this sort, It was an industrial chemical and it should

- have been used as one. The fact that it didn't get used that
way is very unfortunate. -

Q Are you aware of any other industrial chemicals

that were not used the way they were intended by Monsanto”

MR. SCHINK: Well, he has not been testifying
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about Monsanto's use of PCB's. -
MISS OLIVER: The use -- I think he has been

testifying about the use Monsanto foresaw with

_ the product.
f%,, - MR. SCHINK: No, that f{s not his testimony.
| - MISS OLIVER: Well, let's not argue about
his testimony.
MR. SCHINK: I object to the form of the
question,
A Would you restate your question, please?

Q Sure. You testified that aroclors were not usged

the way they were intended to be by Monsanto; {s that
correct? |

A No, that's incorrect.

Q Well, by whom?

A By the users of the materials. I think until
it became known -- may I clarify that statement?

Q Sure.

A Until it became known that PCB's were really a
problem, I think people had a tendency to trgqt PCB~containing
fluids lightly, just like th;y treat a varieiy of chemicals
nowadays lightly, But not as lightly as the; aiéd to,

because in terms of knowledge, the knowledge was'not
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availsble as it {s today. Bleach in the house dnd things
"of that sort had a tendency to get slopped #fouhd.

Q In your opinion, did Monsanto tre;t PCB-bear ing
fluidﬁ 1lightly?"

A In my opinion, they did not.

Q Never?

A There 18 no such a thing as never. But in my
opinion, they did not, I find Monsanto and some of the largé
corporate chemical companies are the most responsible. One
good reagon is liability and another reason 1is because there
are people like you and I who very honestly work there.

Q Well, I guess my question was: Were you aware of
any chemicals, industrial chemicals, that were not used the
way they were Intended besides PCB products?

A By Monsanto?

Q By Monsanto?

A No.

Q If PCB's were not intended to get out into the
- environment, how do you explain their presence outside
Monsanto manufacturing plants? b

A How do I explain the presence of pélychlorinated
biphenyle outside of Monsanto plants? S

Q Uh-~huh,
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A I don't think until the complete story of

‘polychlorinated biphenyls was unraveled OV*tith‘ past ten,

.fifteen years that anybody really realized thlt»lndustrill

chemicals could spread and become indigenous to the enviren-
ment>to the extent that they have. It's not just PCB's;
it just so happens with PCB's we have ultrasensitive and
specific detection procedures. There are a lot of chemicsals
out there that I am sure we are around right now that we
are not capable of detecting as well as we can PCEB's. So,
I explain it by the fact that people at that tiwe didn't
have the knowledge that minor amounts of these materials
were moving around the way they were. And the reason was
they simply couldn't analyze them. And with the advent of
the electron capture, we got a better picture as to how
thege things moved around in the enviromnment, even though they
are not intentionally spread in the environment as such was
the case with DDT,

Q To your knowledge, Monsanto, the manufacturer of
PCBE fluids, was not aware that that was getting out into the
environment? | g‘

A To my knowledge, they were not until we developed
the capability to detect the PCB's in the envit;;ment or

until the capability was developed by other people, too, for
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that matter.' . _
MISS OLIVER: Do you want to ynfk thig,
(Defendant's Exhibit 10 duly ;nried for
identification,)

"'Q Dr. Tucker, 18 Exhibit Rumber 10 entitled
“"Biodegradation of Polychlorinated Biphenyls" a paper
written by you relating to your studies of PCB's”

A Yes.

Q Does that paper encompass the work you did for -
Monsanto relating to biodegradation studies of PCB's?

A Yes.

Q There is no date on that paper that I could find.
Could you tell me approximately when that paper was prepared?

A I think this information was almost complete when
we made the presentation to the Council on Environmental
Quality.

MR, SCHINK: May 15, 1972, but that is not
the date of that paper.

A The paper was published later, after peer review
and things of that sort., I don't know exactly vhat the date
is. |

Q Did you do any analytical work on l»no;;PCp Pydraul
fluid called S0R?
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- on it, but I certainly probably might have.

A ) & pi'obably could have, yes. -
Q Do you recall doing any work on thit tlulﬂ"
A I recall SOE. I don't recall any specific work

Q You couldn't tell me today what work you performed?

A No, I couldn't.

Q Did you do any work {n the development of any
methodology for removing PCB's from water streams?

A No. |

Q Do you know when work on the development of SOE
was begun by Monsanto?

A No.

Q Did you do any analytical work with regard to
samples for the purpose of analyzing for phenels with an E?

A No.

Q You don't have any knowledge, do you, Dr. Tucker,
of how a die cast plant operates”

A No.

Q Do you recall learning of any reports that
impurities could be formed by the exposure og PCBR's to high
temperatures? =

A No. No Monsanto reports.

Q Any reports?
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A I have read the literature; I have read the open
- 1iterature on it, And I am & chemist, so I am ¢wat; of the
chemical reactfons that can occur under a vafiet} of condi-
- tions;

Q Did you perform any tests for Monsanto or any
analysis in that area®

A No. For impurities in PCB's”

Q Right,

A No.

Q Were you ever involved in a project to quantify
the amount of PCB's in the environment? |

A You mean the total amount in the environment”

Q Yes.

A Yes.

Q When were you involved in that prcject”

A I worked a little bit with two fellows. One's
name was Dr, Yan Nesbit and the other's name was Dr. Adele
Sarafin (phonetic spelling). And they did a study that told

- where these things might be dist:ibuted and things of that
sort in the environment. Now, are you referring to PCR's
specifically and not pollutants in general?

Q Right.

A That's 1t,
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Q Could you tell me -- I am sorry, I wmay have

1 missed it -~ approximately when this work took place?

A I don't recall when., I believe Sarafin and Nesbit
publiéhed their data.

.Q What waz your involvement?

A Just to read the document and look at {t. And
Izn Nesbit and I worked with -- & little bit on a different
project for the National Academy of Sciences, which was
prgdlcting ocedn pollutants at that time in general, not -
PCB's in particular.

Q  Did part of that work involve a determination of
the amount of PCB's {n the environment?

A No. It was merely to look at the paper that they
had and see that things were, you know, in whack within the
type of knowledge that I had of that kind of thing. That
wae merely all 4t was.

MR, SCHINK: Peer review?

THE WITNESS: No, they were really trying to
put together a very honest estimate of how the
things were moving in the environment and where
they might be based on the number of pounds that
had been made and the measurements of‘fhe_water

solub{lity, the rate at which they moved through
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soil, their vapor pressure.
'BY MISS OLIVER: |
Q Did you agree with their conclusions, generally?
'A Generally.
'Q Regarding PCB's in the environment?

A What I can recollect of their study, yes, I do.
Keeping well in mind that their results were probably --
the precision of their numbers could be plus or minus 100
percent. I mean it was really an estimate, They were
trying to get a feeling for order of magnitude.

Q Do you know a Dr. Munch from Monsanto”

A Yes, a good friend of mine,

Q He was an analytical or is an analytical chemist
as well?

A Yes. Years ago he was an analytical chemist.

Q Do you recall that he was involved in a project
in which he attempted to determine the amount of PCE's in
the environment?

A I don't recall Ralph's involvement in that,

Q Other than the attempt by Mr. Nesbit and his group,
ere you aware of any other attempts to entim%te the amount
of PCB's in the environment? g

A I think there were soms2 people who were fooling
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around with numbers, but no serious well-documented_ attempts
- to do 1{t, no. .

Q So, in your opinion, there are no well-documented
dete@mtions?'

A If you disregard Ian Nesbit's information.

Q Which e¢ould be accurate plus or minus 100 percent?

A Well, it could also be accurate plus er minus
one percent., The point' is they don't know.

Q That's good enough for me. Now, you mentioned
earlier today that part of your work in the PCE &area was
to work with the Industrial Biotest Company on their
toxicity studies that had been commissioned by Monsanto,
right?

A That is correct,

MISS OLIVER: Will you mark that,

(Defendant's Exhibit 11 duly marked for
identification.)

Do you want to mark that next,

(Defendant's Exhibit 12 duly marked for
identification,)

Mark these, :

(Defendant's Exhibits 13, 14, 15,- 16, 17,
18, 19, 20, 21 and 22 duly marked for identificatioTJ.)
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Q Dr; Tucker, I would like to show you an exhibit
fthat was marked as Richard Deposition Exhibit Rdmbef 4 of
I the deposition of Dr. Richard in this case, which {2 a
r'!-memotandum prepared in March of 1969, And I would be happy
to have you look at it, but my Question merely refers to the
chart that appears on the last page., And I ask you {f you
have ever geen that chart before?

A I don't recall seeing this specific chart,

Q Were you asked by Dr. Richard or anyone in the"
Research and Development Department to participate in the
preparation of a chart such as what appears here”

A No. Dr. Richard was certainly knowledgeable enough
as well as Elwer Wheeler to prepare something like that by
himself,

Q I would like to show you Exhibit Number 11, which
is a 1968 letter, which appears to be from Mr. Garrett of
Monsanto to a Merle K. Young, Chief Chemist at Woodstock
Dfecasting Corporation. Have you ever seen the letter before?

A No, I have not.

Q Do you know Dr. Young? . §“ 

A. . Ko, I do not, i
Q There 18 a feference in the letberithét'tdxicity

to figsh of chlorinated hydrocarbon components in the Pydfaul
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fluid 1s 30-50 parts per million to goldfish. Based on
‘your familiarity with matters involving PCB's, do you know

‘what that {s a reference to”
‘A You mean where this original informstion came from’

.Q No, whnf that means,
A What toxfcity 30 to 50 parts for goldfish means®

Yes, I think I do.
Q Wait & minute, did you discuss with Mr, Garrett

what he meant when he made the estimate in this letter?

A No.
MR, SCHINK: There 1s no foundation, Miss

Oliver,
MISS OLIVER: Are you going to object?
MR, SCHINK: Yes.

Q Could you tell me what your understanding of that

18?7
MR, SCHINK: I object to the form of the

quegtion. No foundation,

A I would assume that is an LC50, which is a lethal
concentration to kill on a predicfed basis 50 percent of the
goldfish population that are exposed to it, .-

Q In 1968 were you -- do you have an;‘kéoﬁledge

that that type of testing was done within Monsanto?-
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Monsanto in 19687

" {nternal aquatic toxlicity testing facilities.

I

A I do not.

Q To your knowledge, no such testing’ was done within
A Ko. As far as I know in 1968 Monsanto had no

Q So you have no idea where Mr. Garrett could have
gotten that information?

A No, I do not,

Q By the way, {n 1968 was Mr. Garrett's position"
Manager of Pollution Abatement to your knowledge®

A I don't know if that was his specific title. It
obviously says it. I knew that Jack Garrett was a manager
and so was Elmer Wheeler. And they both reported to'-- yes,
that's correct, in the corporate Medical Department,

Q Do you know if there was a section or group or
division within Moﬁsanto known as Pollution Abatement in
19687

A Not really. I wasn't aware of it., I am sure
there probably was.

Q You don't know who was in it besidéi\Mr. Garrett, 1
take 1t7 S

MR. SCHINK: Well, I object tckai thie‘ form of the

question. The letter doesn't say there is that
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section., It just says that's his title, It
assumes facts that are not in evtdencﬁ. Miss
Olfver. ;
'Q You don't know one way or the other whether there
was";uch a department or section or group?

A I knew Jack Garrett and I knew he was concerned
about those kinds of things. And I don't know {f there was
a section or a group. And I wasn't deeply involved in ft
at that time. |

Q I would like to show you what we have marked as
Exhibits 12 through 16 -- I am sorry, 12 through 21, and ask
you if you could identify those exhibits as reports prepared
by you or under your supervision regarding Biotest studies
done for Monsanto?

A Okay, this -- what exhibit is this?

Q 12,

A That's 12, okay. Yes, this is a memo which I
prepared regarding Aroclor wildlife, fish toxfcity studies.

Q And you referred to Exhibit Number 12?

A Yes.

Q And you believed that the Biotest fish toxicity
work should be repeated? Do you see that in fhé-firat para-

graph there, Dr, Tucker?
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A Yes. -

N

Q  Why did the fish toxicity work have to be repeated?
A Because I really felt the way they did ‘the tests

|l and the concentration they used, they didn't really know
_ ‘vhat-t'he hell they were exposing the figh to.

Q What kind of tests were they doing?

A I believe they were doing static 96-hour exposure,
TiM's.

Q  What 18 that? wWhat kind of test is 1it?

A You have an aquarium or & beaker or a container or
socwething with the fish in it and the water in it and you put
a certain concentration of the material in question in it,
and then you monitor the figh for 96 hours for mortality,
usually done at three levels,

Q What are the three levels?

A They are usually chosen to try and bracket the
1C50 or the TIM or whatever you want to ¢all it, They have
a variety of terms. It depends on the compound, how tozic
4t 1s, how water soluble.

Q 80, for Aroclors, they were running static 96-hour

" |lTIM tests?

A Yes.
Q And you felt they should be rerun?
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A Yes.

Q Were they rerun? ;‘

A I think they probably were.

Q  Were the static 96-hour TIM tests for fish tests
that were in use in 1969 and before then?

A Yes, these were standard methods,

Q Was Exhibit Number 13 prepared by you as a summary
of Aroclor wildlife analytfc studies?

A Yes, Exhibit 13 is a memo from myself to Dr.
Robert Keller with copies going to Dr. Richard.

Q And that summarizes the work done in the month of
May, 1969; ie that correct?

A  That's correct.

Q This was.prepared by you as part of your practice
or custom of reporting on what was happening?

A Yes. T am not sure whether that was wme because
the memo was dated the 24th. Okay, there {s me; that's me.

Q Exhibit Number 14, is that a report prepared by
you, a memorandum prepared by you reporting on Biotest's
four-day fish toxicity studies?

¥

A Yes, Exhibit 14 is a memorandum prepared by

myself directed to Elmer Wheeler with copiea'goihé to Dr.

Richard and Dr. Keller and it's on the Biotest fbur-dAy fish
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toxicity tests. 7

Q And the memorandum s dated July, 1969; is that
‘correct?

4 That's correct.

"Q And your memorandum here is telling Dr. Richard
and Dr, Keller and Mr. Wheeler that the table attached to
your memorandum tells the story falriy well. Could you
tell me what "story" that table tells?

A Okay, without getting into a great deal of detail
or taking & long time to refresh my memory, as I recall, it
indicates that the results were not what I considered
correct., And that there was some discrepancies in it that
I felt couldn't be explained by the materials that they were
testing, and things of that gort, And as I alluded to
earlier, I felt that the tests were not done properly.

Q These refer back -~ these tests refer back to the
previous document where you recommended that the 96-hour
fish tegt be redone?

A Where I recoummended they be redone. I think, as
you can see, in this instance, we did residue analysis of
water gamples that were taken and of the ﬂch. And in some
instances where they were exposed to Aroclorﬁlzgivwg found

DDT. So it was rather obvious something had been mixed up.
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R Q Just so I understand this, for example, under

And these results were very suspicious and we felt they
.should be repeated. They monitor Biotests very clogely on

= -these particular studies.

. |t the tést material in the first colum, the first entry is
Aroclor 1242 present BW., What u YRW'?

A Bluegill, |

Q That was the fish tested”

A That was the species we tested,

Q  And .1 parts per million? |

A Was the concentration added to the water that the
fish were in.

Q And they were kept in water for twenty-four hours?
A They were monitored for twenty-four hours.

Q And PCB levels found in the water at the end of the

twenty-four hours was ;078 parts per million”
A In this particular instance, as well as the fact
it was 1242, which {s what they put in,
Q None of the fish died”
That's correct. £
Nonie of the fish were analyzed for ﬁm'-? .

That's correct, in this particular :inséance.

o > O >

Do you know why?
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A Because none of the fish died. 7

Q Okay, the purpose of the study was}only tb
‘analyze for PCR's in fish that died .lfter a ;:ertdin perfod
- of tlﬁe?

A Yes, in this particular instance the objective
was only to analyze, if I remember correctly, the mortalities,
those fish that died, 80 we wouid know what the concentratiqn
in the fish was when it died,

Q Another entry, the third from the bottom, Aroclor
1254 test material, bluegills were again used, right?

A That's correct.

Q And the next column shows the amount of PCB
concentration added to the water and the 96 hours that the
fish were held in the water, correct’

A Correct,

Q Then the measurements of the PCB's found in the
water?

A This shows, in my opinion, whoever added the
- material didn't do it properly. He was supposed to add .32
parts per milli{on Aroclor 1251;. And we analyzed the water
to check it and we found .008 parts per million of 1254 and
.05033 parts per million or 1242, i.ndicating._fhé‘ -qung
material had been put {in. |
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‘been put in along with the 1254, correct?

Q So your explanation was that 1242 had somehow

A  That's right. Whoever did it mixed things up.

Q In the next column {t lbows zero fish dead after
96 hburs; {8 that correct?

A That's correct,

Q Here there were ten fish analyzed”’

A The only thing I could say relative to what I
said before, we may have just chosen a random matrix in terms
of how I analyzed ft. As I said, I didn't take the time to
revievw it,

Q There 18 a concentration of PCB's found in the
fish. There 1s 53.6 parts per million of 12547

A That's correct. And I believe these concentrations
are on the 11pid basis, but I am not positive. I would
really have to look at the data closely.

Q Does the comparison between the parts per million
found in the water and the parts per million found in the
fish indicate to you the biocaccumulation of PCB's in the fish”

A No. As I indicated, the information that was
generated in this particular thing indicated th&t the
experiment was performed improperly and that‘;li'thg data

from this were very suspicious and that we felt, since the
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quality checks that we had didn't come out properly, it

. should be repeated. To take erroneous data;dad assume

: biocaccumuilation, I wouldn't want to do thatf'ith'this. But

you are asking me did chlorinated hydrocarbon accupulate,
I woﬁld say yes,
Q But if you performed a fout-day fish toxicity
study properly, you would st{ll éxpect to find greater
concentrations of PCB's in fish than you4wou1d in the water
analyzed, wouldn't you?
A Yes, I would anticipate that, yes.
Q And you anticipated that in 1969 when the studies
were being done, didn't you?
A No, I think that's primarily one of the reasons we
were doing those studies. I anticipate that now because I
know it to be a fact. I don't know whether I anticipated
that it would occur here. I probably did {f we were looking
for it. We certainly were trying to establish one way or
the other whether it did or not.
Q Was Exhibit Number 15 prepared by you on or abouﬁ
‘September 11, 19707

"
‘.

A Yes. L
Q Attached to it {s a Special Study é§b6¥t 70-17

concerning the determination of polychlorinated biphenyl
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residues in rats from thirty-day arocloric feeding studies.

Was this a report prepared under your direction on Biotest

‘studies of rats?

A Yes.

Q And you transmitted the report to Mr. Vheeler,
correct?

A Yes.

Q You mention in the second paragraph of your
memorandum tc Mr., Wheeler, quote: These findings are
significant in that this fs the first laboratory proof that
we have been able to generate that supports Ralph Munch's
approach to producing a more "degradable' arocloric product
for controiled usage, Could you tell me what Mr. Munch's
approach was?

A Well, based on data that we had generated and
what other people had been finding in the environment we
had noticed that the materials that seemed to have the
longest resonance time in the environment were the higher
chlorinated biphenyls., And we at that time were wondering

why this was so. And eventually we felt that that was due

- . | to the fact that these materials had a ghorter -- the lower

chlorinated materials had a shorter resonance time in the

environment because they were degradable., So, as such, if
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‘have the objectionable non-bjiodegradable components in it,

"we could do this by producing & fluid that would have, say,

we were going to produce & useful PCB fluid that would not

only‘fhe mono-, di- and tri- chlorobiphenyls in them, which
weréﬁ'c at that time considered to be a significant problem.

Q Those lower chlorinated biphenyls would appear (n
greater amounté in, for example, Aroclor 12427

A Than what?

Q Than Aroclor 1260 or 12547

A Yes.

Q  How did these findings regarding the thirty-day
aroclor feediﬁg studies in rats support that approach?

A They supported it in the oeﬁae that Iin the tissue
residue, in the tissues that we analyzed, the residues that
we found were predominantly the higher chlorinated materials.
In other words, rats that were exposed orally to fluids,
PCB fluids. that qontained significant amounts of the lower
chlorinated biphenyls, when we looked at their tissue, the
residues retained by the tissues, there weve none of these
materials in them,

Q How about Exhibit Number 16, whichl}s an
Environmental Analytical Program - Toxicolog; SQ;bort Study,
dated March through August of 1971, was this document
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prepared in part by you?
A Yes. _
Q And again it is a summary of the work done in the

+ toxicological area with Biotegt in the period of March

through August, 19717

A It's the work that we did in conjunction with
ndustrial Biotest. Theyrnay have been doing other tests
in which there were no residue analyses..which we were not
involved in, but yes.

Q And Exhibit Number 17 appears to be a report from
you dated November lbth, 1971 regaxrding minutes of a meeting
in November of 1971 with the Biotest laboratories”?

A Yes, it is,

Q Exhibit Number 18 is an Environmental Analytical
Program, Toxicology Support Studies for the period of
November through December, 1971, Was that report prapared
by you for purposes of summarizing the work that you were
fnvolved in with Biotest during that period of time?

A Yes.

Q And Number 19 is a Special Study 71-3 entitled
"Determinatfion of Polychlorinated Biphenyl Residues in White
Leghorn Chickens." I8 this a report prepared b;~5°u or

under your supervision?

MARY B. RICHARDSON
19 ALLWOOD ROAD
DARIEN, CONNECTICUT 06820

HARTOLDMONO0013515




- corner there is a date of 3-73, and that fndicates the date

A Yes.
Q Regarding Biotest's studies?
A Yes.
‘Q Would this report have been -- ig there any way to
tell ftom this report when it was prepared”
MR, SCHIRK: Other than the date in the lower
left-hand corner?
MISS OLIVER: Well, {s this the date, 3-73”
A Yeg, that was the date it was typed.

Q And on page number five in the bottom left-hand

of this report?

A Yes. A

Q Exhibit 20 is a Special Study 71-9. This is another
report prepared by you or at your direction on PCB residues
in dog ti;auec?

A Yes.

Q And again, this was in conjunction with the work
you were doing with Biotest?

A Yes. ‘

Q And the date on the last page of'tﬁé report ie
12/72, And that's the date this report was ptepiied?

A Yes,
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‘'this a report prepared by you in conjunctlon -wi.th the

Indusérinl Biotest work?

Q Exhibit Number 21 is similar, Special Study 71-7,
relating to studies of PCB reniduen in albino ratl. 1s

A Yes.

Q The date on the last page of the report is 10/71,
Is that the date of this report? |

A Yes, that's the date it was typed.

Q Were all these reports that we have just reviewed
relating to summaries of work done by Biotest in connection
with your work on PCB's prepared by you in the regular course
of your duties at bgonsanto? |

A Yes.

Q Exhibit Number 22 is another Special Study from
the Analytical Chemistry Sectfon on -- Numbered 70-11,
entitled 'Determination of PCB Residues in Fish from Lake
Michigan." 1Is this a document that was prepared by you?

A Yes.

Q And it refers to analysis by Monsanto of certain
fish residues?

A Fish extracts.

Q You obtained figsh samples from Lake. Mi;:ills_ln of

fish and performed an analysis?
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"respect to PCB residues from fish in lake Michigan fn this

~small enough, or & portion of the fish, if it's not small

A No. L
Q Would you explain to me what Monsanto did with

project?

A In this particular project, WARF Institute,
Wisconsin Alumni Research Foundation Institute, was doing
a survey study of lake Michigan for pesticides. And at our -
we agked them to amend this study to include samples to be
taken for PCE analysis, too., After I had visited the
laboratory and talked to the people and, you know, checked
out their analytical techniques, this type of thing. And
they in turn, liong with this, supplied us with the extracts
from four fi{sh and one human biopsy extract. And théy said
the fish were from lake Michigan. All I know is what they
sent me. And we in turn used our equipment to -- our
laboratory to verify the presence of PCB's in these samples.
And I think the objective primarily was to see whether or not
they agreed with what WARF was finding.

Q When you say fish extracts were provided to you,
what was provided?
»'A Generally, wﬁat is done, the whole fish, if it's

enough, {s taken and {g thrown in a flask with hexane and
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sodium sulphate and then blended or homogenized and the
14pid content of the fish, that {s partitioned iato the

|| ‘hexane. The hexane is then isolated and evaporated off and

the lipid portion was what was shipped to us for subsequent
annlyils.

Q So the fatty part of the fish is what you analyzed”

A Correct.

0 That {8 your understanding’

A Correct.

Q This summary of the PCB extracts, the fish
extracts that confirmed for WARF ig dated 4-70; is that
caorrect?

A Yes. _

Q So this report, Exhibit Number 22, was prepared
by you in April, 1970?

A Yes, prepared and issued in April, 1970.

Q And am I correct that }our analyses confirmed

that Aroclor 1254 was found in all the samples provided to

{| you by WARF?

A ’ Ye'n L
Q Are these your handwritten notes that appear on

the three pages following your typed report?ﬁ
A Yes.
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Q This is data on the three pages froa*uhidh you

“prepared your typewritten report?

A Yes.

'Q X apologire if I asked you this earlfer, but to
whom ;lould the special studies be provided within Monsanto
in this period of time in 1970”

A Certainly Dr. Keller would get a copy. The
digtribution beyond Keller was probably usuallf determined
by him. Although I am quite certain Dr. Richard, Elmer
Wheeler, those people were the people that would have gotten
copies of that, | |

Q Who s J. Litschgi?

A Jerry Litschgi was ﬁ technician that worked for
me at that time,

Q Did Dr. Keller assist or help you in any way
analyzing the extracts and the biopsy extracts that were
provided by WARF?

A No. | . .

Q Did you do the work yourself?

A Some of the work I did myself. Some was done by

| people that reported to me. And I don't know that I

specifically analyzed those samples:. I probablyrdid_look at

those fairly closely because they were corroborative type
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relating to PCB's?

pamples.

Q  After 1976, Dr. Tucker, have you done any work

A No.
| MISS OLIVER: I don't have any other
questions.
(Plaintiff's Exhibits A through J, inclusive,
and M were duly marked for identification.)
BY MISS OLIVER:

Q Dr. Tucker, I forgot to ask you whether you recall
attending any annual sales meetings or sales meetings to
discuss the status of your work with PCB's?

A I remember fairly well that I did not attend any
sales meetings or any annual sales meetings to discuss the
results of any PCB findings.

Q Did you discuss at any sales meetings with
Norman Johnson or salesmen what information could be
communicated to customers relatiﬁg to PCB's?

A I don't recall doing that, If I did do 1t, {t
would merely have to do with the accuracy of any of the
analytical portion of 1it, .

Q You have no recollection of attending—‘alos meeting

in 1970 for that purpose”
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'CROSS EXAMINATION BY MS, STEIN: £

A Ro, I do not,
MISS OLIVER: I don't have anything else.

Q As & housekeeping matter with respect to
Defendant's Exhibit Number 22, was that prepared by you in
the ordinary course of your duties at Monsanto?

A Yes.

Q I am going to show you what has been previously
marked as Defendant's Exhibit 1 for Identification, an
April 17, 1970 memorandum. I believe you testified earlier
that you had assisted Dr. Keller in the preparation of this
memorandum and attachment; is that correct?

A Yes.

Q Was that worked on in the ordinary course of your
dutiegs at Monsanto?

A Yes.

Q  And with respect to Defendant's 2 for Identification
entitled “Aroclor Defense - 1970 PCB Support Analysis," I
believe you testified that you prepared this and the attach-
ments, which 18 the table at the back regarding the samples”

A Yes. '

Q Okay, did you prepare that document iﬁﬂtﬁe courge

of your duties at Monsanto?
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" page document dated February 26th, 1969, and ask you £f you

" recognize that document? It's previously been marked as

A Yes. .
Q I'm going to show you a document that bas been

marked as Plaintiff's Exhibit A for Identification, & three-

Richard Deposition Exhibit 20,
MISS OLIVER: What is your deposition exhibit
number?
MS, STEIN: A, the letter A,
MISS OLIVER: Yes,
A  You asked me if I recognize it or what?
Yes. |

A Yes, this is a memo report which 1 wrote to Lou
Stark with copies to Keller, Richard and Wheeler.

Q Was that prepared in the ordinary course of your
duties at Monsanto?

A Yes, it was.

Q The question I have for you is whether this docu-
ment, the February 26th, 1969 Aroclor Water Solubility
ﬁémormdum refreghes your recollection as to when you had run
the known sample PCB's {n your equipment at ﬁ__onmt:o?

A Could you repeat that, your question tjc).-mg, please”

Q I will have the reporter read it back.
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 (The record was read back.)
A Yes, they were known samples that ;e had Jone,

‘that we had prepared.

-Q And was this one of the water solubility tests
that you were discussing earlier in response to questions
from Miss Oliver?

A Yes.

Q Okay, I am going to show you what has been
marked as Plaintiff's Exhibit C for Identification, an
April 2, 1970 memorandum, one page, from Don Pogue to you
and entitled “PCB Analysis Effluent Samples.” Do you
recall seeing this memorandum before”

A Yes.

Q Do you recall running samples on all of the
accounts that are mentioned, running effluent samples for
PCB analysis for all of the accounts which are mentfoned
in the first paragraph of that memorandum?

A Yes. I believe these were all included in the
subsequent report which I {ssued,

Q I am going to show you what hag been marked as

Plaintiff's Exhibit D for Identification and ask you if you

have ever seen this document before?

A Yes, I have seen this document before,
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Q Okay, was this prepared by Mr. Litschgi?
A It was prepared by Mr. Litschgi, righg. |
Q Was it while he was working for yod?
A Ye
' Q Was this prepared under your direction or
supervision?
A Yes.

Q Are these pages which at the -- have the bottom
number 11223 through 11243,»are these parts of the log book
that you were referring to earlier?

A The answer to that question is yes and no.
Fartially they are. The first page is a standard form that
was used by the Organic Chemicals Division Research
Department to submit samples and report the results. This
1s the reverse side of the form. There used to be another
side of the form where they put down what they wanted and
we reported the results to them on the back of the form.

And {t appears that the last page numbered 11243

- is & Xerox copy of the log in which samples were logged in aqd

given an OR log number. s

Q  What does an OR log number mean?

A OR simply stands for organic rese#rcﬁ;A And they
had used before a habit of labeling all newly synthesized
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‘or wvas given & product name or something of ﬁhﬁﬁ»loft. And

‘we simply used it as an abbreviation for organic research.

' In other words, this would be organic research log number

| analyses?

materisls as OR such and such until it achjeved the status

ouch~§nd such.

Q  The numbers on this page 11243 gtart at 173 and
go down to 203, Does that hav? any significance” 1Is that
by year or the totality or does it relate to the project
nunber?

A The significance was the samples were logged in
as they were received. In other words, number 173 could
have been received at the game time or received before 174,
et cetera, et cetera. Sometimes you might get ten samples,
80 you would label them 173 through 182 or whatever, And
you would receive them all at the same time. But it has to
do with the chronological order in which they were received.

Q Do the numbers on this particular page refer to the
stages for PCB analysis?

A Yes.

Q Now, this Plaintiff's Exhibit D refers to samples
taken from Johnson Motors. Do you recall doing those

A Yes.'l recall analyzing the samples ffom #ohnson
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Motors and from a variety of other companies that were

- provided to me by Don Pogue.

Q What were your findings with respect to the -- do

- you know whether these samples referred to in Plaintiff's

- Exhibit D are the effluent samples that were referred to in

Plaintiff's Exhibit C?

A Yes, I think that that is correct. Yes, they are.

Q And with respect to these samples that are listed
in Plaintiff's Exhibit C, do you remember what your findings
were with respect to the presence or absence of PCB's in .
those gsamples?

A In some we found PCBE's and in some we probably did
not. I don't remember specifically how much or which ones
bad more or anything of that sort., But it's a matter of
record.

Q Do you recall whether the Johnson Motors'samples
had PCB's?

- MISS OLIVER: Which samples?
A I don't recall specifically that they did. I am
sure they did. 3
MS, STEIN: The ones that areﬁreferred to in
Plaintiff's Exhibit D. -
MISS OLIVER: Okay,
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Q I ax going to show you what has been marked --

| Was this Plaintiff's Exhibit D prepared in the’eourie of

‘Mr. Litschgi's duties at Monsanto?

A Yes.

-'Q I am going to show you what has been marked as
Plaintiff's Exhibit E for Identification, & one-page
memorandum with & -- excuse me, with a one-page attachment,
dated May 11, 1970, and entitled "PCB Analysis Effluent
Samples." And I would ask you to take & minute and look at
that,

Okay, did you prepare this first page of

Plaintiff's Exhibit E?

A Yes.

Q Did you prepare that in the course of your duties
at Monsanto?

A Yes,

Q Did you prepare the second page as well?

A Yes. |

Q Okay. And did you prepare that in the normal
course of your duties at Monsanto? e

A Yes. :

Q Okay. Now, were these -- does this r;f:euh your

recollection as to the results of the effluent sﬁmples from
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Johnson Motors? With regard to PCB content? :

A Yes, it lists in the memo the PCB élont:ent‘that wvas
found in the Johnson Motor samples. b

'Q Do you recall --

MISS OLIVER: For clarification, your
Exhﬂ:it E refers not only to Johnson Motor samples
but a number of other samples as well.

Q Other than writing this memorandum -- well, had
Mr. Pogue requested you to do the sample analysis on
Johnson Motors and the other customers? And I assume these
are all customers that are listed on the second page of
Plaint{ff's Exhibit E?

A Whether or not they are all customers I can't
attest to, but these samples were analyzed after Don Pogue
asked us to analyze them, which I believe was established in
one of the earlier exhibits.

Q Did he ask you to report back to him with the
results of your sample analyses?

A Yes.

Q Is Plaintiff's Exhibit E your report back to him?

A Yes.

Q Did you discuss, other than writi.ng tt;e'se findings
ag they were summarized in Plainti{ff's Exhibit E, did you
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| that are sumarized in Plaintiff's Exhibit E with anyone

also discuss your findings with Mr. Pogue?
A I may have.
Q Do you recall whether you discussed the findings

othe'r‘ than Mr. Pogue at Monsanto?

A Not specifically. I am sure I probably did. I
am sure I discussed them with Litschgi, who was the
technician involved. And they were obviously commmicated to
other people on the distribution list, But as far as
personally discussing them, I have no recollection of any
individual. At least I can't remember any individual that
I actually discussed them with.

Q Did you ever discuss them with anyone at Johnson
Motors?

A No.

Q I believe earlier you indicated there was a
procedure relating to contacts with customers and that was
that generally the contacts with the customers ~- you did
not have direct contact with customers as a general rule,
but rather the marketing or the sales people; is that correct?

A Yes, that's correct, Normally, the only t'Lme I
would have contact with tﬁe customers would };e at tﬁe

request of the research people, such as Dr, Richard or

[ e - A L

MARY B. RICHARDSON
19 ALLWOOD ROAD
DARIEN, CONNECTICUT 06820

HARTOLDMONO013530



221

someone of that gort, And then, {t would usually {nvolve
contdct with their research peoﬁle {f they hahAQ rejearch
"laboratory, something like that. We might b; tryiﬁg to show
- them 5ow to do the analysis or set up a program. But I did
- not t?por: my reports outside of Monsanto. They were
reported to whomever submitted the samples to me and those
appropriate people, for example, Dr. Keller who was my
immediate supervisor and Dr. Richard who was the supervisor
of that particular research division.

Q Do you know whether there was a procedure once
you had communicated the results to those people in-house
that you normally report them to, was there a procedure
for communicating the results of your analyses to the
customers for whom the analyses had been done for?

MISS OLIVER: I object. No foundation, For
the record, on the basis of lack of foundation,

Q Do you know whether or not there was such a

procedure?
” A Yes, there was a procedure, The samples were taken
generally bi the calelmgn in the field or someone associated
with Monsanto. They were usually taken.withrthe'permission
of the people in question with the proviso tﬁ;t.;fe'rcsults
would be reported back to them. And generally, the chain
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of command, it would go from me in some fnstances to Don
Pogue, Qho might report them direct, or to whoever hé got

‘them from, and he eventually would report them to whoever

- we goﬁ the samples from.

Q Did you know Robert Damiani?

A I know Damiani's name. I don't know him
personally,

Q You don't recall ever having any conversations
with hiw? '

A I don't believe I had any conversations with
Damiani.

Q Did Mr. Pogue or anyone else at Monsanto ever
confirm to you that the results that are summarized in
Plamtiff's Exhibit E with respect to Johnson Motors were,
in fact, commmicated to Johnson Motors at or about the time
of this memo? |

A To the best of my recollection, and the conversa-

tions that I had with Don over the phone, et cetera, et

| cetera, I was left with the f{mpression that these results

would ultimately be reported back to the people who gave us

|| the samples.

Q  Did he ever tell you that he had, in fact,

communicated this?
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i It's dated May 12, 1970, and entitled "Effluent Analyses,"

A I am sure in some instances he did. I dom't
specifically remember those 1ﬁatanccl. ; |

Q I am going to show you a two-page aocument that has
- been ﬁarked as Plaintiff's Exhibit F for Identification.

written by -- apparently by D. R. Pogue,
A  It's written by Pogue.
Q To Robert A, Damiani. And your name is on the
right-hand side as a c.c., I believe?
A That's correct.
| MR. SCHINK: Are you including the attach-
ments with that?
MS, STEIN: I only have the two-page one.
MR, SCHINK: Mr. Pogue testified there ﬁll
an attachment which was Government Exhibit E and
it's referenced in the document as an attachment,
MS, STEIN: Well, for the purposes of this
question, it would just be the two pages.
MISS OLIVER: 1Is that F?
MS, STEIN: Correct,
Q I will ask you to take a moment and read that

document.

A Okay, thank you.
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todayt
A Yes.
Q Did you see it yesterday?
A Yes. '
Q Do you recall seeing it before yesterday?
A Yes. '

letting me know what had been done with the gesultc that

Q Do you recall having seen the document before

Q Do you recall gseeing it at about the time {t was
written in May, 19707

A Yes.

Q  On the second page in the last paragraph, the
names Briggs and Stratton (phonetic spellings) are mentioned.
Do you know who th&se people are?

A I know Briggs and Stratton, but I don't know who
they are specifically referring to, whether it's a plant or
what,

Q Do you know why you would have been c¢.c.'ed on this
Plaintiff's Exhibit F?

A Yes, this was the manner in which Don Pogue was

I had reported to him, )
Q I am going to show you what has been a;ﬁ'__rked as

Plaintiff's Exhibit G for Identification, & two-page memorandum
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I an assuming that is you even though it says §. E. Tucker'(?

entitled “Call Report Number IF-16," refef?n;lng'a call
mtde on Msy 25th, 1970, Dr. Tucker, I ue;ijbur name as a
c.c., and aak;you 1f you will review that document for me.

A Okay.

Q Do you recall seeing this document before yes~
teréay or today? A

A Yes.

Q Do you recall seeing it at or about the time that
it was written in May of 19707 |

A Yes.

Q I believe that you testified -- well, Plaintiff's
Exhibit E is a summary of the results of your sample
analyses for Pcﬁ'l on & nucber of samples; is that correct?

A Yes.

Q  Okay, on the second page of Plaintiff's Exhibit G,
there {8 an item number two under a category "Further Actign

Required' addressed to you. And it says, "Analysis" --

A Yeg, that's me. Théy_have the first initial

reversed,

Q “Analysis of Chemicel COonaltiah of Stream Efflj:nt
North and South Discharge Samples," ig that item or referengce
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_Exhibit E, at least insofar as they related to Johnson

- Motors or was thnt different work?

to the samples that were the subject of Plaintiff's

A I think what is going on here is that Don Pogue
and'ﬁr. Damiani visited Johnson Motors réporting results of
our earlier analyses, and, as & result of that, “Further
Action Required" was that they were going to obtain north
and south discharge samples for us to analyze for chemical
composition. In other words, not only PCB's, but total
hexane, soluble oils, things like that.

Q So, this referred to a request that you do further
analyses in addition to those that had been done in the
early -- in the month of May of 19707

A Yes, it indicates that. It is suggesting that
as further action required.

Q Do you recall when the samples that had been
received from Johnson Motors that are mentioned i{n Plaintiff'
Exhibit E had been analyzed? Do you recall whether there was
_any of the sample that was left over after the analysis that
is mentioned on the second page of Plaintiff's Exhibit E had
been run? | %

A As a matter of practice, we were téld Eé digcard

samples. So, if there were materials left over, and

f
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'11258. and there are three samples from Johnson Motors there,

‘Plaintiff's Exhibit K for Identification, It's a one-page

undoubtedly there were, we didn't vetain them.

Q Doctor, I direct your attention to the top of page

MR, SCHINK: Four,
MS. STEIN: O©Oh, you are right, four.

Q Johnson Motoras north discharge, Johnson Motors
south discharge and ditto marks and then Johnson Motors
north discharge. Do you recall whether those énmples that
are listed there and those discharge points were supposed
to be the same ones that were mentioned in item two of
Plaintiff's Exhibit G?

MISS OLIVER: I am going to object. Again,
the lack of foundation.

A I don't recall. It seems to me that they later
wanted those samples analyzed not only for PCB's but for
total, quote, Pydraul oil contents, and things of that nature.
But that's my recollection.

Q I am going to show you what has been marked as

mezorandum from D, R. Pogue to Dr. Robert Keller dated
September 22nd, 1970, entitled “Chemical Anaiycen Stream
Effluent." And your name is & c.c. on this docuﬁent. I will

ask you to take a moment to look at that.
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A Okay.
Q Before your preparation for this deﬁosltion, and
the deposition itself, do you recall having ;een this

-document?

A Yes.

Q Do you recall seeing it on or about September 22nd,

A Yes.

Q Do you know why you were c.c.'ed on this document?

A Yes. What Don i{s asking, he 8 going through
official channels and he ig asking Dr. Keller, who is my
boss, to have these samples that he mentions here analyzed
not only for PCB's but for total Pydraul, or whatever is in
them, type contents. And I am copied in because I did the

PCB analysis. And it's probably to Dr. Keller because Don

Pogue is not sure who in Dr. Keller's section will do this

other type of analysis. He knows I do the PCB analysis.
There were other people that did other types of analysis in
our section,

Q Did you do the additional analysis pr did somebody

5- jelse?

A I believe I did a portion of the udditionll

analysis. And I believe somebody else also looked at f{t.
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Q Do you recall what {t related to? ?

A Yes, I believe we ran a standard ektrlctian

|- procedure on the samples to determine all - to deternine

{- the gioss water soluble; hexane soluble materials., In

other4vords, the oils and things like that,

Q Do you recall what your findings were?

A I think we found that there were other materials
there besides PCB's,

Q Okay, I am going to show you what has beer
warked as Plaint{ff's Exhibit I for Identification and a&sk
youu if you recognize this document?/

A Yes, I recognize the document.

Q Wag this document prepared by you?

A  Yes, it was.

Q And wagz {t preparad by you in the mormal ecocurse of
your duties at Moansanto?l

A Yes, it was.

Q Ig this a summary of the additional anslyses

results that you did that are the gubjects that are referred

_to in Plaintiff's Exhibits G and H?

A Yes, it is. As you can see by the log aumbers.
Q 8o this relates then to additional Vork from those

game samples?
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e
" 'lr -

_.“1““4‘ v_-,\"" R

A Yes, this relates to the request for additional

‘analyses besides just PCE analyses on these pa:;icuiar

- gsamples.

- Q On the bottom taple on this one page it says --
there is a column headed "Approximate Percent Aroclor,"
and it has various numbers listed, Can you explain for me
what that means?

A Well, I am going to try. Give me a chance to
read this in depth.

Q Certainly,

A Okay. What this fndicates ig that we used a
standard method for extracting the soluble and/or emulsified
oil from the aamplg completely, which would not only include
PCB's but hydrocarbons of this sort. In addition to the
electron capture analysis results, which are listed in the
far column on the bottom right of the page, these samples
were also looked at by finfrared analysis. And I believe the
person in question who did {t was Bernie Katlafsky. And
what we were trying t§ do is see how much of the total
hydrocarbons, our extract materials in the l*mplou, were

things other than aroclor as well as how much was aroclor,

| too, And the results agree quite well,

Q And am I correct that out of that hydorcarbon
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‘was aroclor?

fraction approximately 89 to 90 percent of one of the samples
A Yes, sample number 198, Johnson Métogc aorth
dicchirge, indicetes that the approximate percent of aroclor
in tﬁe extracted oil, not in the total sample, but in the
extracted oil, that oil was 89 to 90 percent aroclor. Which,
if you take 89 or 90 percent of the ,011 grams of materials
that was extracted, you would come up with this number in
this range indicating the PCB contents.
MR, SCHINK: You are pointing to the 90 to
100 or 106 parts per million”
THE WITNESS: Yes.
Q That would be the same procédure that would be
used with respect to samples 199 and 207?
A That's correct.
MISS OLIVER: What do you mean by ''the same™?
Interpreting the data? |
M5, STEIN: The same procedure of extracting
the hydrocarbon and then analyzing the aroclor and
then developing this number in the far right-hand
column. :
A  That's correct,

MS, STEIN: Excuse me for testifying.
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Q I an skipping a couple of pages.

MISS OLIVER: For the record,i ‘there is no
Exhibit B. |

MS., STEIN: I don't have an Exhibit B.
Wait a second, here {t l.s._ It's out of order.
T will get it ut.er.

Q I am going to ghow you what has been marked as
Plaintiff's Exhibit M, a thick document beginning with
page 11261, dated May 20, 1970, and entitled "Monthly
Summary Details, April, 1970 Functional Fluids Research."
I see that your name i{s on the list of addressees, and T will
ask you i{f you recall having seen this document before”

A Yes, 1 rgcognize the document,

Q Was any of the work that was di{scussed in this
monthly summary -- did any of this report relate to work that
you had done? |

A Yeas. 1 actually wrote up what I did, which was
then in turn {ncorporated into this monthly summary and
publighed.

Q Would you point out for me the sections that you
wvere responsible for in here”

A Yes, I would be happy to. Okay, the parts that

I wrote and contributed to this particular reseairch monthly
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summary are listed as your numbers 11322, 11323 and 11324

and 11325, entitled "Aroclor Defense."

Q And you basically wrote pages 11322 and 11323 and

- 113247

A Yes.

Q Was this a summary of the vork' that you were doing-

at that time that -- this was May of 1970 summarizing work
done in April of 1970?
A Yes.
0 And this was prepared in the ordinary course of
your duties at Monsanto?
A Yes. .
MISS OLIVER: That part of that report.
MS. STEIN: That part of that report, that's
right,
A Yes.
MS. STEIN: Let's go off the record for a
minute,
(DISCUSSION OFF THE RECORD)
Q All right, on page 11325, I belfeve you said you

contributed to this portion as well as the préceding three

pages?

A Yes, that's correct, The others listed here are

e g
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Keller, Tucker, Emery and Dietrich. Keller is the gection
manager, Applied Sciences. Tucker, which lsﬁin.'zméry and

|| Dietrich are group leaders reporting to xnlqu.

Q Was this portion of the summary, this page 11325,

- eirculated among all of you before agreement and reviewed

before it was put into this summary?

A Yes.

Q Now, the second paragraph on page 11325 says
'Water and sediment samples from six Pydraul customers were
analyzed for PCB's. 1It's concluded that PCB's are finding
their way to sewers, streams and lakes. In amounts as low
and as much as amounts ranging from low PPB to high PPM
were determined." At the time this was written, did you
agree with that statement?

A Yes.

Q And that was the consensus of the authors of this
portion of the report, as best you recall?

A I believe it was. It was my consensus,

Q@ Do you recall discussing with the other members
of the team whether or not thoge findings, f.e., that the

PCB's are finding their ways to gewers, streams and lakes,

was something that should be discussed with éulﬁEmers°

A First of all, Keller, Tucker, Emery an&‘nietrich
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-not. This material in turn obviously was reported to Dr.

" Richard and his people, so they were well aware of the fact

were not in a position where they contacted customers or

that it should be discussed with customers.
| MISS OLIVER: 1Is the answer to the question
no, Dr. Tucker?
THE WITNESS: Would you repeat the question
for me, pleasge?
(The record was read back,)

A I don't believe I discussed that with these
particular people. No.

MS, STEIN: I know what happened to B,
Plaintiff's Exhibit B, We won't use it because it
was previously marked as a defendant's exhibit,

Q I will refer you to what has been warked as
Defendant's Exhibit 8. On the first page of that document
there are several projects mentioned and three teams; is that
correct?

A That's correct.

Q And one of the -- team number three was supposed
to "engage in characterization studies and regulatory agency
work (dioxin)." Do you know what the characéeri;#tion atudieL

that are referred to in that item are?
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A 1 do not have & recollection of mctly what

_they were looking at, what they were attempting to characterize,

Q Then, for the sub-heading, for the projoct s
"regulatory agency work (dioxin)," do you know what that
referred to?

A I don't know specifically what that referred to.

Q Do you have & general idea?

A Yes, I have a general idea.

Q Okay, can you tell me what that ig”

A I think there was a great deal of concern about
dioxin on this date from work done by other people. And I
think they were probably -~ I think, I don't know this --
that they may have- been looking at PCB's to gee whether or
not they could detect dioxin or they may have been attempting
to establish the proper methodology for detecting dioxins
and PCB's. And Jim Muir was the mass gpectroscopist at that
time and that was the technique of choice.

MR, SCHINK: The question is what did it
involve. You may even, {f you want, look at the
last page and see if that refreshes your recollec-
tion, :

A Okay, my recollection was fairly aécuﬁte.i It

says "determine presence of dioxin and/or relatéd toxic
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- read, do you know whether or not there was niy study done

| dibenzofurans in thelr products.

materials in PCB products.” :
Q  And in conjunction with the ftem that you just

by team three or anybody else at Monsanto relating to the
presénce of dibenzofurans in PCB's?

A Yes, there was a study done.

Q Did you do that study?

A No, I did mnot.

Q Do you know who did that study?
A Yes.

Q Who wvas 1it?

A

Drs. Muir and Dietrich,

Q Did they» ever discuss with you what their findings
were on that study?

A Yes.

Q What do you recall their findings were from those
discussions?

A I recollect that we were unable to detect any
chlorinated dibenzofurans in Monsanto products., And on the
other hand, I believe we looked at some foreign or competitI\Jn
products and that we were able to detect chlorinated

Q What was the limits of detection of the detection
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equipment that Monsanto was using at that timg, if iou know?
A The units of detection at that time were sub-parts|
per-million levels. |
Q Meaning in the part-per-billion range?
A Meaning in the high part-per-billion range, meaning
if you got below, much below a part per million, it became
very questionable {f you had some. That's my recollection.
Q Okay, 1f that 1s the best you can do.
MS. STEIN: Would you mark this Plaintiff's
Exhibit J as N?
(Plaintiff's Exhibit N duly marked for
tdentification.) |
Q Dr. Tucker, I will show you what has been marked
as Plaintiff's Exhibit N for Identification, 'Study of
Aroclor Chemical Clean-Up Procedures for Use with Electron
Capture Gas Chromatography Methods'" and ask you to review
that document,
A Okay.
Q I believe there are several additfonal pages in
the back, but review those as well.
A I will,
Okay, I have reviewed the attached éhrqéatogrAms.

Q Okay. Did you prepare this document?
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‘the document,

A Yes, I both sctually did the lab work and prepared
Q Was it prepared by you in the ordimry course of
your autiel at Monsanto?

A Yes.

Q On the second page there {s what appears to be
a date on the left-hand eide, 3/70, is that the date on
which this was prepared?

A Yes.

Q Now, at the very top it appeafu there {s some
typed -- there is some typed material which has been
partially cut off. And I believe it says "rough draft, not
edited.” Do you recall whether that is what that says or
can you decipher what that says?

A Yes, it appears in the upper left-hand corner where
it {3 cut off. I think there is enough of the type to see
it does say "rough draft, not edited."

Q Did you ever do a final of this study of Aroclor
Chemical Procedures for_Uae with Electron Capture Gas
Chromatography Methods?

A Yes. |

Q Do you know whether or not there were any

significant differences between the final report of that
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study and this one?
A I don't believe there were any significant changes
in the final report relative to this copy that is labeled

,-”rough‘draft, not edited" copy.

Q The procedures that are described in here, were
those the ones that were used by Monsanto for the clean-up
procedures in doing fts PCB analysis?

A No.

Q What was this used for?

A What we were doing here is evaluating procedures
that might have been used for or that were purported to be
used by other ex -- outside, not ex, but outside Monsanto
regearchers. There were three treatments that were being
looked at. One was called saponification. Another was
treatment with sulfuric acid, And another was treatment
with nitric acid. These procedures were being used to
eliminate interferences that might appear in the electron
capture chromatograms of the extracted samples. We found
that the sapoﬁification procedure did not affect the fCB's.
We also found that treatment with sulfuric acid did not
affect the PCB's in the extract. An& wve did,~it that time,
at times use those procedures in some of our i;méie prepara-

tion workup schemes. However, we did find that under some
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conditions the treatment with nitric acid affected the

PCB's and eliminated them 80 you couldn't flee- them by
‘electron capture gas chromatography. We did not ever use

| that érocedure for analyzing Monsanto samples.

'Q  Could you briefly describe what saponification is?

A .Yes, it cbnsist:s of tﬁk!.ng the sample extracts,
getting rid of the solvent, placing the residual material
in a flagk and adding concentrated sodium hydroxide aqueous
and reflexing the sample fﬁt e perfod of time with this and
then cooling 1t down and re-»extracti.ng it with _hei:ane and
then analyzing the hexane extracts for the materials which
survived the saponification treatment.

MS. STEIN: Llet's mark this as Plaintiff's
Exhibit O.

(Plaintiff's Exhibit O duly marked for
identification.)

Q Dr. Tucker, I will show you & document that has
been marked as Plaintiff's Exhibit O and ask you to review
that, ‘

A Okay, I have reviewed the document,

Q Did you prepare this document on or about
November 20, 1970 o

A Yes.

MARY B. RICHARDSON
19 ALLWOOD ROAD
DARIEN, CONNECTICUT 06820

HARTOLDMONO013551




242

Q Did you prepare it in the ordinary course of
your duties at Monsanto? |

A Yes.

Q Did you prepare this figure one that is attached”

A Yes.

Q X beiieve that earlier you were talking about the
various kinds of biodegradation studies that you were doing
and one of them was river dioway?

A That's correct.

Q I believe you said you collected water samples -
from two rivers, I guess the Meramac and the Mississippi,
and I am not quite sure what you did with them and how you
did the biodegradation testing with those water samples.
Could you describe that?

A Yes. What we were attempting to do and what
you attempt to do i{n this particular kind of a test is you
g0 to a river and you collect whatever requisite amount of
water you need and {n this water is the natural bug, natural
bacteria or bacterial population that 43 normally present
in river water. Be it the Mississippi or the Meramac or
something of that sort, The bug population ih there is very
low. The amouht of food that the bacteria can ;;ltiply on

is very low. But you take this fnto the laboratory and then
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you apportion it into several different flasks. And then
you innoculate the flasks with the compound in question to

see whether or not the natural population of bacteria in the

- river ﬁater will degrade the material.

Q In your experiments was there any kind of
concentration of that natural bacterial population® Or did
you just inject at that time water as you drew it out of the
river without having econcentrated that bacterial population”

A The bacterial population was not concentrated.
The bacterial population was that which was in the river .
water and there was no attempt made to concentrate the
population, Whatever was the bacterial population was then
inoculated with tl'_«e compound in question and the compound
in question was monitored on a time basis to see whether or
not the natural population present in the river water could
degrade the materiasl.

Q What were the conclusions of your river diowa}
studies? Well, did you do any of those river dioway
studies on Aroclor 12427

A Yes.

Q .what were your conclusions with renﬁec; to river
dioway biodegradation on Aroclor 12427 ]

A If I remember correctly, our conclusions were that
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_ these lower chlorinated isomers to degrade in the river

- dioway biodegradation studies?

some of the lower chlorinated isomers were degraded, whereas
the higher chlorinated fgomers were not.

Q Do you recall approximately how long ft took for

A I don't remember exactly, but I do believe we
did publish this information. Although I am not quite sure
about that, I think that was in that article on -- I know =4
well, I am trying to think, I do not recollect how rapidly
they degrade under thoge conditions.

Q Let me ask you if you recall whether it was longer
than a week?

A It might have been. It couldn't have been too
long because, since you are not adding any extra nutrients
to the river water, the bacterfal population in there won't
exist for too long a period of time without extra nutrients.
So it has to be a week, month or something like thaﬁ.
Certainly no more than a month,

Q By lower chlorinated isomers, you are talking about
mono, one, two and three chlorines?

A Yes, in almost all instances. The:uonqchlot

biphenyls underwent biodegradation rapidly. The dichloryls

are a little bit more difficult, The trichloryls are more
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" difficult than the di's and the tetrachloryls were wmore

- biphenyl have any impact on the rate at which the isomers

difficult than the tri's. When you get into the penta is
when you really saw very little, if any, degiadation.

Q Did the position of the chlorine atom on the

biodegrade?

A Yes.

Q Was there any kind of generalization you could
draw from that?” For example, the two or two-primed or three-
or three-primed chlorines?

A Yes, there are some general observations that
you can draw from that, And let me start this way: For
example, assume¢ that we have a pentachloryl biphenyl where
all the chlorines are in one of the biphenyl rings. That
compound would most likely undergo primary biodegradation
because it has one ring that is completely open and doesn't
have any chlorine substitution on {t whatsoever. If you
had a pentachloryl biphenyl isomer that had three chlorines
in one ring and two chlorines in andther. it would probably
degrade very slowly because the chlorine have the effect
of keeping the bacteria from oxidizing the central ring
structure. And there were a lot of studies dbné'nubsequent

to our work, after our work, fndicating that 1f the rings
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‘gpeaking, the monochloryls all degraded and the dichloryls
- all dégraded. When you got into the trichloryls, you might

- start running into some slowing down because you might have

- or Aroclor 1248 degraded, some components of that initial

were substituted with chlorine fin a specific position that
1t hindered their biodegradation by bacteris, But generally

& chlorine in one ring and two in another, When you started
getting into the tetras and ahove, of course, the ring
structure became much more insulated from bacteria and the
bacteria couldn't get to it to oxidize it. Bacteria are not
very good at breaking down carbon chlorine bonds.

Q Dr. Tucker, do you know whether Aroclor 1242
contain -- any Aroclor 1242 as marketed contained any isomers
of PCB's with tetrachloryl biphenyls or higher on them”

A Yes., Yes, Arocloric 1242 does contain biphenyl
isomers which have four or more chlorines on them.

Q Is the same true for Aroclor 12487

A Yes,

Q Would it be falr to say that even if Aroclor 1242

Aroclor would remain in the enviromment in the form of these
higher chlorinated biphenyls? l

A Yes.

Q Dr. Tucker, I believe you referred to a couple of
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{8 that correct?

did Monsanto ever do any biodegradation work involving

publications today relating to your biodegradation work;

A Yes.
Q Do you have any other publications relating to

A Yes.

Q Could you briefly describe them? And {f you
remember when they were published”

A I don't remember specifically when they were
published, and I will tell you that right now. I have an
article that was published on the mobility of polychlorinated
biphenyls i{n different types of soil samples when these
soil samples were leached with water. And I have a publica-
tion along with other people. All these publications have
other authorg on them, by the wéy. I have a publication on
residue, PCB residues in animal tissues. And I think those
are the extent of the actual journal-type PCB publications
that I bhave.

Q By the way, let me back up for a minute here.

When I was asking you about the biodegradation studies before

sediment samples, for example, injecting ndiheni samples

with PCB's to see whether or not there would be Aany impact

P .
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_ you personally today?

level, Could you explain what you mean by "on a gross

on the biodegradation?

A No, ,
Q Dr. Tuéker, did you retain Mr. Schink to represent

A No.
MR. SCHINK: Do you mean by "retain," {is
he paying?
MS, STEIN: That's correct.

A No.

Q Earlier in response to a question from Miss
Oliver regarding the use of gas chromatography in the
quality control function of the plant laboratories, I
believe you said l:lgmt they would «- the procedure was used

to determine the percent of purity of products on a gross

level'?

A Primarily what I mean on a4 gross level is that
they were deal ing with the actual product itself as it was
manufactured, So they would run a gas chromatogram using
maybe 8 TC detector or & flame ionfzation detector and look
at the level and see if it matched previous ;;roduction. So
they were looking for gross differences, percent differences.

Q So it wasn't looking for {mpurities, s‘p'ec#ﬂc
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%7 | had to be fn the late '60's or early '70's.

‘aroclor; is that correct? Without trying to Mentify

- specific impurities?

impurities, but rather the percent of the product, If {t

‘'was an aroclor, the percent of the product that was in fact

A They were looking for process impurities, but they
were looking at it in the gross fashion. In other words,
they would look at, for example, an Aroclor 1242 sample which
has an unknown fingerprint and unknown number of peaks with
the proper ratios and retention times under certain condi-
tions. If they got peaks that didn't match that type of
thing, thken, they would assume there was something wrong
and there were impurities in them. But this would be gross
fmpurities l{ke percent level,

Q But it wasn't intended to pick up a specific
compound as an {mpurity within the Aroclor 12422

A That's correct.

Q Earlier you referred to & Brookhaven conference?

A Yes.

Q Do you recall what year that conference was in?

A I don't exactly, I could look it up, but it was --

Q Do you recall where it was held”

A Brookhaven National laboratories.
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Q In connection with your environmental samples

‘that you analyzed for PCB's, let's talk about 1970, now.
"I believe you said that you reported your fihdidgl to Dr,

- Keller; is that -correct?

A That's correct.

Q And you had formed the opinion and you were
pretty confident that you were, in fact, finding PCB's; is
that correct?

A That's correct.

Q Do you remember in your conversations with Dr, -
Keller or anyone else in the Research Department of the
Organic Chemicals Division whether or not people, anyone,
disagreed with those findings?

MR, SCHINK: In 19707
MS, STEIN: In 1970.
A I don't recall any disagreement with my £indings.
M5, STEIN: I have no further questions.
Roseann, do you have something else?
MISS OLIVER: Yes, I just have a few.
REDIRECT EXAMINATION BY MISS OLIVER: b

Q  When you developed the -- strike that,

When you use the biodegradation 5tudy.§r wmethod

of collecting organisms from & river to determine if any
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river be representative of what you would find in a lake?

degradation would occur, in your opinion would the organisms,

for purposes of biodegradation, that would bc found in the

A Somewhat. Certainly not the exact populatfon.

Q Did you ever do any sampling of lake water to
collect a popuhtion of organisms for purposes of determinLn%
what the biodegradation would be”

A In lake water?

Q In lake water,

A I vaguely recall way back early going out and
collecting water from what I would consider more of a pond
than a lake and doing something with that, But I don't
think we did very much at all with that type of thing,

Q When you say '"way back," is that --

A When we were really searching for techniques to
study the biodegradability of water-soluble compounds.

Q In the period of 1967, '68, around there?

MR, SCHINK: Well, Migss Oliver, he han
already testified and you showed him documents
that that program began sometime after, Are you
trying to change that testimony?

MISS OLIVER: No, I am trying to clarify

approximately when that was.,
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A I would say '69, '70, around there, something like

that,
Q Did you prepare any reports on that collection?
A Yo
Q And work?
A No.
Q Do you recall what the results were of that work?
A No. 1 vaguely remember even doing {it,
Q You told me a little earlier, Dr. Tucker, that in

about 1970 you were spending almost 100 percent of your time
on PCB matters as Section Manager and ybu worked on PCB
matters up until 1976. Did your approximate percentage of
time that you spent on PCB matters remain the same from 1970
to 19767

A Well, first of all, I wasn't Section Manager. I
would have 1liked to have been, but I wasn'tr. 1 was Group
Leader.

Q I am sorry, Group lLeader.

A There is a big difference. Believe me. It started
out as a portion of my function. It .grew to the point where
it was a full-time function. It stayed at the _level of full-
time function for & fair period of time, And tt;a.n, it slowly

went down as other people became trained and as Monsanto
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withdrew fron the business and things of this sort.
Q

of your time was spent on PCB matters the last year?

A
Q
A
Q

Plaintf{ff's Exhibit E and I, which you testified were your
reports to Mr. Pogue on the analysis you made of Jochnson

Motors' samples and other samples; {s that correct”

A Yes,

Q Okay. To your recollection, are those the only
analyges you have done relating to Johnson Motors' samples
for PCB's?

A Yes.

Q You have no knowledge, Dr. Tucker, do you, that

these analyses were, in fact, given to Johnson Motors?

When you left the PCB business in 1976, how much

Not very wmuch,
10 percent?
Not that much, probably,

Dr. Tucker, I would like you to look again at

MR, SCHINK: I object to the form of the
question., It mischaracterizes the witness's
testimony. He has already explained the procedure
whereby data such as these would be conveyed,

MISS OLIVER: Mr. Schink, my question was does
the witness have any knowledge that fﬁia'data wasg,
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ifn fact, communicated, )

MR, SCHINK: Yes, I object to': the form of
the question. He has already answa.iwei! that with
respect to the various procedures that were in
place in the department at that time as he under-
stood them,

Q You don't have any knowledge that they were, in
fact, given to Johnson Motors, do you, Dr. Tucker?

MS, STEIN: I object to the form of the
question. -

A 1 believe I testified earlier that I do have
knowledge via an earlier exhibit on which I was copied, that
the information which I know I transmitted to Mr. Pogue, he
in turn transmitted to Mr. Damiani, who in turn, I assume,
and I don't know this because I did not witness it, gave
the fnformation to the Johnson Motors people at the meeting
that they had. I certainly know that it made {t back to the
man who was in econtact with the Johnson Motors people. I
did not witness the {nformation being transferred.

Q You also have seen no document demodstrating that
Mr. Damiani transferred that informati{on to 3ohﬁson Motors,
have you, Dr. Tucker? P

A I have geen & document indicative of it, but I
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SRR TR

|| were given to him,

L to Mr. Damiani{, which i{s carboned to you, you testiffied

have not geen & document which states these specific figuru.
Q As a matter of fact, the document from Mr, Pogue

earlier indicateg that is what Mr. Pogue did with the
information you gave him, He transmitted it to Mr. Damiani;
is chat correct?

A That's right, But 1f I remember correctly, there
igs also & call report describing a meeting that Mr, Pogue
and Mr, Damfani had with the Johnson people. It is my -
opinion, and you did ask ay opinicn, that the information
was transmitted,

Q I didn't ask your opinion, I asked whether you had
any knowledge,

Here i{s the call report, Exhibit H, i{s there any
reference in this call report to the fact that this informa-
tion identified as Exhibit I and Exhibit E were, in fact,
given to Johnson Motors?

MS. STEIN: Objection to the form of the
question. I beiievo there {8 a difference in terms

of the timing on those. I think that Exhibit I

succeeds Exhibit H and, {f {t was not done until

later, I don't see how it could have been
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incorporated in H.

MR, SCHINK: You don't have the doc@nt in
front of you, Ms. Stein, but the document the |
witness {s relying on was dated May 25th, which
12 two weeks after he sent the PCB analysis to Mr.
Pogue and thirteen days after Mr., Pogue gent it to
Mr. Damiani.

BY MISS OLIVER:
Q The question is, after reviewing the call report,

that call report does not state, does it, Dr. Tucker, that
the information you provided to Mr. Pogue on May llth was
given to Johnson Motors?
A (Reading.) It does not state that specifically,
Q ° 1In fact, at the end of the call report of May 25th,
you are asked to analyze chemical composition of some of the
samples, right?
MR, SCHINK: Of what samples, Miss Oliver”
The second set of samples that are referred to at
the bottom of the first page? 1Is that what your
question is referring to? If it is not, it's
vague, | _
MISS OLIVER: I am sorry, let heféepbrase it,

Q You were asked by Mr. Pogue through this call
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report to aniklyze chemical composition of stream effluent

‘morth and south discharge samples, correct?

A I am asked for, going to be asked, lt'- indicated

- in this report, to re-analyze the samples that I already

" have in my possession from Johnson Motors for total chemical

composition versus PCB analysis alone.

Q 80, you were not given a second set of samples”

A I do not believe I was given a second set of
samples.

Q You had the origfinal samples you got from Mr,
Pogue and you did the initial analysis as shown on May 1llth
on those samples, You did the analysis shown on your
memorandum of October 19th, correct®

A Correct.

Q And you were advised by Mr. Pogue that he was
asking for that second &nalysis of those samples i{n May of
1970, correct?

A I belfeve there is & memorandum from Mr., Pogue to
Dr, Xeller asking that that be done, I don't recall the date
exactly on that, but it was September 22nd, 1970,

Q Okay, you are referring to Exhibitja, the
September 22nd, 1970 memorandum® o

A Correct,
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-analyses on October 19, 1970, did you ~-- strike thnt.

Q From May of 1970 to the time you reported the

From May of 1970 until September 22nd, 1970, did
you pérform any additional analyses on those samples that
you uﬁtained from Johnson Motors?

A No. The.cnly two analyses, the only two times
these samples were analyzed were twice; once for PCB's as
we have established and then once for total chemical
composition as we have established.

Q Were the samples that you report to Mr. Pogue in
May of 1970 part of the 167 samples that you analyzed for
PCB's {n January and February of 19707

A I don't recall., I would have to check the log

numbers and look at the samples. I think there 1s documenta-

tion so.
MR, SCHINK: Exhibit Number 1. Is that
what you are referring to, Miss Oliver, by 167
samples?
MISS OLIVER: Yes.
A Yes.

Q And Mr, Pogue was providing you with samples not
only from Johnson Motors but from other custémefi,of Monsanto

is that correct?
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A Yes.
Q | And you understood that Mxr. Pogue 'i uslgmnt

‘was to attempt to determine whether there was a business

. oppori:unity for Monsanto to reclaim Pydraul for its custowmers”’ )

MR, SCHINK: Objection, asked and answered.

A Yes. |

Q Did you @deranw that that was the purpose of
his going out and taking samples from thege customers to
determine the feasibility of reclaiming Pydraul?

A I believe I stated earlier that he had a twofold
objective. That was one of them; that's correct. The
other objective was to get a feeling on the PCB pollution
aspect of f{t., And I thi{nk I stated that earlier.

Q And those samples were helpful to you in terms
of determining whether there were PCB's in the environment
or not, were they not?

A It was helpful to me in determining whether or nmot
there were PCB's being discharged to the environment.

Q And they were helpful to Monsanto_\in determining
whether PCB's were in the environment; bn'tlthnt. right?

A As I said, they were helpful in helblng us to
determine {f PCE's were being ducharged to the ;e'nvi.ronment.
Obviocusly, if they are discharged to the enviraﬁ:#enf_:. they
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-  times today to reports or studies that you prepared on

are probably there for some finite period of time,
Q One final question, I think: You referred a few

- thingk that you were working on entitled to "Aroclor Defense."
Was that a title that was given to the work that you were
doing by someone other than you?
A Yes.
Q Who was responsible for developing that title for
the work being done relating to PCB's?
A I believe the tern probably originated with Dr.
Richard., I don't know that to be sure.
MISS OLIVER: I don't have any other questions.
MS, STEIN: I have a couple,
(Plaintiff's Exhibits P and Q duly marked for
fdentification.)
RECROSS EXAMINATION BY MS, STEIN:
Q Let me show you what has been marked as Plaintiff's
Exhibit P and ask if you can identify this document, 1It's
a two-page document,
A  Yes, I can identify the document.
Q Can you tell me what that {s?
A Yes, it's a gtandard work request foru. It's a

Xerox of the front and back of the form, One side indicates
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‘area for sample identiffcation. And then, the reverse side

requested by Mr, Pogue for total organic econteant, basically,

|| used to extract the samples was removed, And the vresidual

the work requested, the reason and any comment that the

person requesting the work might have. ‘rherc is also an

indic:atu the results,
'Q Was Plaintiff's Exhibit P prepared under your
direction or supervision?

A Yes, I requested that Mr. Litschgi submit these
samples to Dr, Katlafsky for infrared analysis.

Q And were the two pages that comprised Plaintiff's
Exhibit P prepared by Mr. Litschgi and Mr. Katlafsky {n the
course of their duties at Monsanto? |

A Yes.

Q And ¢an you tell me what the informetion {g that
is on Plaintiff's Exhibit P, what was done and what the
results were?

A Okay, the original Johmson Motors' samples of the
south discharge and the morth discharge were re-analyzed as

or oils. To do this they were simply extracted. The solvent
material was weighed and then submitted for infrared spectro-

analysis.
Q Was this sort of a backup work for what is
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‘the lab underlying Plaintiff's Exhibit I and the information
on that?

contained {n -~ £s Plaintiff's Exhibit P backup work from

A Yes.

Q I will show you a one-page document that has been
marked as Plaintiff's Exhibit Q for Identification, dated
October 14, 1970, entitled 'Chemical Analysis Stream Effluent
Johnson Motors/Lester Industries.” 1Is this document
addressed to you? |

A Yes,

Q Do you recall receiving this document on or about
October 14, 19707 |

A fes.

Q Was this the transmission then to Mr. Pogue from
you of the information?

A No, that was for ~--

Q Can you tell me what that was’

A This was & request from Mr. Pogue to me to analyze
the Johnson Motors' and Lester Industries' samples for percent
soluble and/or emulsified ofl and grease and to estimate the
percent of each specific material in the effluent samples.

Q Was the work then that was done, tﬁat u represented

on Plaintiff's Exhibit p?
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A Yes, ]

MS, STEIN: I have no further q.uel-t:i‘onl.
MISS OLIVER: One more.
BY MISS OLIVER:.

- .Q This last document that was marked as Exhibit Q,
Dr. Tucker, is requesting you to do an analyszis that you
reported to Mr. Pogue on October 22nd; is thhf: correct”?

MR, SCHINK: October 22nd”

A I believe it's October 19th.

Q On October 19th, I am sorry.

A Yes, this is an official request to go shead and
do that particular type of analyses on these samples., And
yes, this was, The {information generated via this request
is the information reported on October 19, 1970, the Vdocument,
Plaintiff's Exhibit I. |

By

Q How did you send Plaintiff's Exhibit I to Mr. Pogue

A The general procedures, I, at that time, was |
located on South Second Street in dowmtown St. Louis. The
secretary would type up the memos and then, she would place
them in the appropriate envelopes with people's names on
them and their address. And Don Pogue, at that tlmé_. wasg
in the general ofﬂcu. It would go into the iﬁﬁer-ﬁompany
mail and be delivered to him, -

MARY B. RICHARDSON
19 ALLWOOD ROAD
DARIEN, CONNECTICUT 06820

HARTOLDMONO013573



264

Q Would that be delivered the same day as the
memorandum was dated? ' |

A More than likely. If not, certainly the next
day. " We had our own inter-company mail system. There was
jl.llt;l period of like about thirty minutes to get from the
research center downtown to the internal headquarters.

Q You have never seen a document from Mr. Pogue to
Mr. Damiani transmitting the information you provided Mr.
Pogue in your October letter, have you?

MR, SCHINK: You are talking now about all
the information or the PCB figures, Miss Oliver,
which the witness has already testified previously
were transmitted to Mr. Damfani?

M1SS OLIVER: No, I am calkihgﬁbout all the
information in the October 19, 1970 letter or
memo,

A No.

Q And you have never seen anything in writing
transaitting that information to Johnson Motors, have you,
Dr. Tucker?

A No. |

MISS OLIVER: I don't have anything.
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CROSS EXAMINATION BY MR, SCHINK: |
Q Dr. Tucker, do you have a belief that ttm":
- information was transmitted to Johnson Motoin? B
' MISS OLIVER: I am golng to gbject to the
form of the question as calling for speculation.
Q Do you have a belfief that the information that
you generated regarding the PCE levels in the Johnson
Motors effluent was transmitted to Johnson Motors”
| A Yes, I believe it was.
(Whereupon the deposition was adjourned
at 7:05 p.m.) |

STATE OF
E. SCOTT TUCKER
COUNTY OF
E. Scott Tucker personklly appeared before
me at . ' , this day
of s 1982, made oath and acknowledged this

deposition to be a true and accurate transcription of his

testiomony.

NOTARY PUBLIC - -
My commisgion expires: oL
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"and qualiffed {n and for the County of Fairfield, State of

| 'parties hereto, or financially interested in this cause.

affixed my notarial seal this X7/ “’aay of Jur 1982,
My Commission expires: J}V1444j35 r>_
 April, 1987 MARY B, RICHARDSON

CERTIFICATE

STATE OF CONNECTICUT ) ‘
COUNTY OF FAIRFIELD )
1, MARY B, RICHARDSON, a Notary Publie duly commissioned

li: DARIEN

Connecticut, do hcriby certify that pursuant to the Federal
Rules of Civil Procedure, there appeared before me on the 15th
day of April, 1982, at 9:20 a.m., at the offices of AMF, Inc.
689 Hope Street, 8tam£ord; Connecticut, the following named
person, to wit: E, SCOTT TUCKER, who was by me duly sworn
to testify to the truth of his knowledge concerning the |
matters in controversy in this cause; that he wag thereupon
carefully examined upon his ocath and his examination reduced
to writing under my directions; that the deposition is a true
record of the testimany given by the witness.
I further certify that I am netther attorney nor counsel
for nor related to nor employed by any of the parties to the
action in which this deposition is taken, and further, that I

am not a relative or employee of any attorney employed by the

In witness whereof I have hergunto set q; hand and

NOTARY PUBLIC
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