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

WESTERN DIVISION
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MARY A. DENDINGER, R |
et al. and ETTA M. - —
WALLACE' et lls; Tt -

Plaintiffs,

vs. Case No. CB7-7117

CHRYSLER PLASTIC
PRODUCTS CORFPORATION,
et al.,

(Hon. Nicholas J. wWalinski)

B FE sd &R BB 4 B AS B md

Defendants,

Deposition of RALPH MICHAEL RELLY, M.D., a
witness of lawful age, taken on behalf af the defen-
dants under the Federal Rules of Civil Procedure, in
the above-entitled cause, wherein Mary A. Dendinger,
et al., are the plaintiffs, and Chrysler Plastic
Products Corporation, et al., are the defendants,
pending in United States Distriect Court, Northern
bistriet of Ohio, Western Division, before Luke T.
Lévin, Registered Professional Reporter, & Notary
Public in and for the State of Ohio, at the offices
of the deponent, Suite 106, 2450 Kipling Avenue,
Cincinnati, Ohio, at 10:05 u'ﬁlock a,m,, on Friday,

Hay 6, 1988.
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would have records in that kind of detail, I don't know.

We haven't pursued that at this point.

Q. You den't have this information down? i
A No. That doesn't mean we'll necessarily pursae

it, but we don't have that at this point. This would be ?
a very interesting thing to pursue to see if you're saying ;
i

less than .5, do you know from what he did on that particular
day at this time,what his relative time frame spent in those
areas where exposure can vccur, did he go up on any of the

upper platforms where you would expect it to be higher,

or, in fact, did he just walk in and out, grab samples and
go off and do a little bit of color matching.
Whether they could retrieve those records or
not, I don't know. At this point we haven't asked them to.
iMR. BUNDA: Can we go off the
record for a second?

(Whereupon, a discussion was held
off the record.)

MR. BUNDA: Kirk, I'm hearing
from your expert that he needs or would like
additional information in order to form an
opinion. Now, my understanding was that

when he was presented for a deposition
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today that you had all the information
you needed from the series of depositions
of my company people, and that once he had
that information, he would he able to
form opinions.

I'm hearing testimonyv that he isn't
prepared at this point to testify about
the exposure that both of these gentleﬁen
suffered, and I'm not going to go through
this series of depositions unless he has
that information.

I don't want to waste your time, and
I don't want to cote back and do this again.

Now, are you finished with
preparing him and supplying him with the
information, or do you have information
in the future that yon're going to get
and give to him?

MR. DELLI BOVI: Mr. Todd's
testifying today based on the information
and the evidence that has been uncovered

to date in this case. Whether or not

additional information and evidence will’
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be uncovered between the preSent time and
the time of the trial, I do not knoy.

Consequently, I can't tell nor
can Mr. Todd tell you what effect, if any,
the receipt of additional informatiﬁn
will have on his opinions.

Mr. Todd has formulated opinions
based on the evidence and the information
provided to him today on his education
and his background and his experience,
and he's.prepared to offer those opinions
to you today. Obviously, the lack of
information in certain areas causes
everybody to desire additional information
or evidence which may have bearing on the
ultimate issues in this case, the opinion
of the experts in this case.

Whether or not that information will
ever be uncovered or discovered or provided
at this point, I don't know-' We're in a
continual guest to receive.and obtain that
information, so Mr. Todd is here to give

you the opinions that he has based on what
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he has received to date, and based upon
his knowledge as it exists at the present
time,

What the future will bring, I have no
idea.

MR. BUNDA: You're presenting
me with a moving target. I'm here to
get his information, but I don't want to
go back and think that I have his opinions
when he's going to be getting additional
information.

My understanding from the judge is
that discovery is closed in this case and
that we're now in the process of deposing
the experts for the purpose of presenting
this case to the -jury at the trial of the
causation issue, s0 I'm going to move to
exclude any testimony on information that
you may get in the future and provide to
him thch may affect or éhange his opinion.

MR. DELLI BOVI: Is it youx
understanding, Mr. Bunda, then, that

discovery is closed as to both sides?
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MR, BUNDA: it's my under=-
standing that the continuation of the trial
was with the understanding that we're
permitted to depose the experts, but
that we're not geing to engage in
additional discovery of information from
Chrysler. We're here to get the opinions
of experts.

MR. DELLI BOVI: Well, I didn't
hear the judge say anything at the pretrial
that indicated that I was prohibited or
that the Plaintiffs were prohibited in
meeting with anvone from Chrysler or
obtaining any additional information from
Chrysler, and if there is something that
occcurred at the pretrial or is contained
in the journal entry reflecting what
occurred during that pretrial that bar;
me from doing that, I certainly strenuously
objeot.to it.

MR, MEYER: Just have the
record reflect our intention to join in

Bob's motion to strike the information
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gained at a later date,

MR. BUNDA: Well, perhaps

this is a matter we should best bring

to the attention of the Court. Since

Mr. Todd is here, I'm going to continue

asking him questions.

MR. BAMMAN: Bob, what are 5
we going to do about lunch?
(Whereupon, a discussion was held
off the record.)
BY MR. BUNDA:
.Q We're back on the record. Mr. Todd, would
you agree with me that the exposure information that
was obtained at the Chyrsler plant on vinyl chloride would
be more accuratée than éexXtrapolations from, for example,
residual vinyl chloride measurements in the resin on
estimates by employees of exposure to dust and such things?

.8 With the qualification, it depends on how

in depth the data is from which you can make true estimates.

If you have a spot sample here and a spot sample there with ;
' t
no documentation of what went on, then about all you can say,

iz, "I've got a couple numbers."

S0 with certain reservations in here, that is
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to be complete?

correct. In practice, it may or may not be.

Q You've seeﬁ the. documentation that was §
attached to the studies that were done. Is that acceptable?%
A I saw the documents. I don't recall there E
being that much documentation. As I recall, we did a §
survey and analyzed the numbers from people or areas that
we monitored, and that's not what I call very complete '

documentation.

Q What would you like to have in order for it

A Well, what I would like to have, obviously,
is an area-by-area evaluation of where you are and what
contributes to exposure rather than, "I came in such and

such a date. I took a few sanples, and I sampled right out

by the deoor, and here's the sample. I'1ll see you six

months from now,"

or whatever, and more importantly, what
would have been far more useful, of course, is data going
all the way to the beginning when the operation -- took
it over from Airco, 1968, roughly.
0 Have you formed an opinion about the exposures
at the plant to vinyl chloride?
A In a general sense.

0 Give me your opinion, please?
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A Well, my opinion at this peint, of course, is
that pre '74, residonal levels were much higher than they
were post '74, again, from the documentation, my own
experience provided.

I know there was a crash program at this point
in time to reduce residual levels as well as alert users
of this to the potential probelms that might be inherent
in it, and that varied from supplier to supplier, but
nevertheless, in general, most people using it became
aware some time ipn '74, certainly before the final standard
went into motion, because it impacted on them.

Based on wh;t I know about the basic engineexr-—
ing controls in that plant and the off-gassing that I would
anticipate, I tnink you can depict in a qualitative sense
what your potential maximum exposures were, and that would
be a function of what they did, what the ventilation was 1in
a given area, and how much material it handled, and what
their proximity was to the source of the VC emissions
themselves, and the closer the source, the morxe their
exposure was; the more remote they were from them, the
less they were; and you can see that as well in the
production area, and particularly where the individuals

went in and out, you would expect to have less exposure,
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not necessarily on a minute-by-minute basis, but other

than on a daily basis.
0. Have you examined these exposures from
Mr. Wallace and Mr. bendinger?

A In gualitative numbers, no. I would expect,

however, that you cou;d be locking at levels in those
operations in the order of magnitude somewhere between 25
and 100 ppm. I would not expect concentrations higher than ?
that, okay, and the reason I wouldn't is because Qf‘the
intermittent nature of some of the ¢ritical tasks which
they do,in addition to which,the data doesn't suggest that
the off-gassing concentrations, even though they may have

heated or dissolved the material, should have given you peaké

i
above and beyond that concentration. !

Now, that's looking at vinyl chloride alone.
Keep in mind that their exposure from a health risk
standpoint is not telescoped into vinyl chloride monomer
in the gaseous phase, period.
Q Tell me about the other exposures.
A well, you would have a number of other
exposures, some of which are directly related to PVC and

some of which are not. In the c¢ase of the dust, I've

already gone into that.
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Now, kKeep in mind, when we talk about a parts
per million in air, we're talking about a weigﬁt and
volume relationship, not a weight and weight relationship

as we are in the case of residual monomer, so if you

inhaled a residual ppm in dust, that isn't the same as an
equivalent amount in the airborne concentration.

Above and beyond that, you have the addition of
other c¢ontamination, whether we're talking in the Ink

Room or in the mixed solvents, other dusts, your pigments,

!
1

|

all sorts of possibilities. In fact, they may not be simply

your other components. The interaction of those created

i

additive. They may have synergistic reaction. You might
get a material that is a low level carcinogen, which now,
because of the other materials being preseht, YOou now
exXxcead the bilological threshold.

That's why I also said earlier, just looking T
at vinyl chloride, telling me, "Here's a number," even

assuming that is a true representative sample, doesn't totally

depict what the potential health risk is because we have !

the possibility of the interaction of all weird scenarios

|

in the real world circumstances in the planning of that plant.
Q What are some of the other exposures that !
: ' ' |

are present or were present at the plant?
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A Again, I just covered things from the pigment

material which could be inorganie to organic. I'm
gpeaking now of the inks when I say "pigments." Obviously,
your plasticizer and oﬁher materials added to the PVC and
other resin as it comes in; some of the other resins;
above and beyond that, of course, the PVC itself, and, of
course, the solvent. i
You know, we know from a physiclogical
standpoint what specific materials do in man and animals.
When you start intermixing materials, our knowledge becomes
a little more gray. Consequently, most industrial
hygienists will say, "Well, I don't recommend you push
the TLV of this, of that, and the other thing," because
even though we may not necessarily affect the same target
organ, we don't know what the interactions might necessarily
be, and therefore, on the side of coercion, drop your number;
accordingly, and where you can, to the lowest extent that's
feasible within the econcmic considerations that you have %
i
to work with and what is available in terms of technology.

0 You know the type of cancers that we're talking.

about in this case. Do you know of a synergistic reaction

between vinyl chloride and any of the other chemicals that

are out at the plant that would result in these type of

e e
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cancers?
A No, only because I don't think it's ever
been studied, and if it has, it's a well disguised study.
0. Have you done a review on any literature of

any chemicals used in the plant to determine whether they

alone can cause these cancers?

A There's probably a few materials: again, we

T

don't have, perhaps at this point, the access to the nature

of all the other materials that are used there, though I
have a feeling getting that information wouldn't be too
difficult to do in the foreseeable future, and, again,
you'd like to know what they are in more specific terms.

I don't know what, for example, the ink
formulations are. I don't know what specific plasticizer
they use. I don't know what fillers and so forth that
they also use in that plant.

Q And you would like to have that information
before you form a conclusion?

A Well, it migh; be useful, and I said, "might,"
because, again, you wouldn't know until you get that
infqrmation, and then, again, go back and say, "What do
we know"in response to tﬁe very guestion that you posed.

Supposing one of those other components there

BFG12204
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does interact, and now you have almost a classical azbestos-—
cigarette smoking combination where either ~- which either,

' I
in itself, are relatively low level carcinogens, but

together synergistically react to form a very potent

mixture, and now instead of getting a simple addition

reaction, you get a multiplication, so that's a 1;><:>.*.=u-;ibi111:3.?.l

0 And as we sit here today with the information .
available to you, you don't know about those synergistic
reactions; is that right? | i

A, No, simply bkecause you'd have to dig further, é
assuﬁing Chrysler is willing to, one, give you the i
information, and then, two, thg suppliers, really giving.the%
adequate information instead of this is a proprietary
secret and we're selling you plasticizer agents and we're ;
not going to tell you anything about it. That's always
a potential problem.

Q And as we sit here today, you cannot say
whether any of the other plasticizers or pigments or inks !
or things may or may not have attributed to this or caused
this cancer?

A, In an absolute sense, you can't; however, I

haven't seen anything specifically popping out of the

literature that says that a specific plasticizer or pigment 1§Q
o
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a Is what?

A Is carcinogenic to the lower G.I. tract
and/or, in this case, the gland tissue. That doesn't mean
it isn't, but I'm not aware of it.

2 And you haven't done a study of the
literature on that issue with regard to vinyl chloride
either?

L Well, you'd have to know the specific
compound, first of all, and therefore, you have to have a
willingness for them to cooperate and provide that
information so you can then do what you're suggesting.

0 But listen to my question.. You have not done
such a stuay with regard to those guestions and thage
cancers, either,

A That's correct, simply because you'd have to
know what they are at this point. We don't have that
information in hand.

0 So your testimony is addressedto the exposure
level to vinyl cnloride and polyvinyl chleoride and not
what those exposufe levels mean in terms of causing
disease?

A That's correct. That's correct. Again to

repeat what I said earlier, I wasn't asked to make a

e i — L e = T .
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medical judgment on that.

o Let's address now the figures of -- or your
estimate of an exposure to vinyl chloride monomer of 25
to 100 parts per million with regard to those two specific
gentlemen, Mr. Dendinger and Mr. Wallace.

What's the basis for your opinion on that?

A Again, I'm using some of the =-- both the B. F.

Goodrich estimates from their field studies and calculations,

as well as some of my own, which admittedly, only go back
to early '74, but I'm assuming that early '74 is probably

a good reflection back to '68.

1) When vou mention you're using the B. F. Goodrich

studies, you're using thé mathmatical computations which
they made; is that right?

A Wwell, if I understand, what they put out is
not just mathmatical, but really a field study in which
they back calculate mathmatically to derive with some
statistical confidence air concentrations that you
anticipate as a function of the residual monomer levels.

0. Well, Mr. Todd, with allldue respect, wasn't

their study addressed to the issue of what residual vinyl

chloride monomer level could be achieved in the resin with.

the ability to also say that the action level wouldn't be

BFG12207
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exceeded if you had that residual level? Do vou understand
what I'm saying?
A Well, their ultimate goal was to try and

determine, and I suspect from a regulatory standpoint as

well, for in-house purposes, what level of residual monomer

would they project from both their field experience and
calculations would not result in exposures over the
prorosed OSHA standard of one ppm, and what they were

doing was putting together their field data to arrive at

sgme sort of statistical confidence as to their projEctionsﬂ

preéumably so they could use them in house, but perhawns
they also disseminated them to some of their customers.

Q And you're taking that information and
extrapolating it to the higher level of residual vinyl
chloride monomer level you say existed before 19747

A Yes, I'm doing that plus again using some
of my own experience from that early '74 era, in general,
warehousing and related facilities aside from production.

You know, when you talk about 25 and 15 and
100 ppw in some of the production areas, when spills occur
or they had the blow out reactors and so forth, the numbers
would almost get astronomical. Of course back in the early

'74 era on, tney had some pretty sophisticated respiratory

BFG1220g
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eguipment on these pecople.

In the warehouse areas, I think the assumption

was made that the final standard would probably be arouna
25 ppm; therefore, if you didn't have a huge multiple of
that, it wasn't really a problem.

Q I'm focusing now just on the Goodrich study
you mentioned. You have not done any additional modeling
of your own with regard to whether that study applies to
higher levels, have you?

A They presently did it with highar levels as
well as the lower levels, if I understand the data point.

2] Have you done any study with regard to how

long it took to shift, for example, the Goodrich rzsin

from the Goeodrich plant to Chrysler, or how long it was in

the warehouse?

a, well, again, I'm gring to repeat their
responses, and I say "their," I'm talking about Goodrich
and everybody else's, so basically they say they don’'t
now, it could have been a few days; it could hava been
a month; it could have been anything in batween.

o would you need that information in order to

arrive at an accurate estimate?

LW ¥ell, 1f I understood their degassing, Si
N
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barring the material being extremely porous, while it
would reduce in months, it wouldn't be 10 percent, okay.
More importantly, they've already admitted they have no

records one way or ths: other to indicate wihather it took

two days Or a wesk or a month.

In most cases, they agre=z they took and
shipped it as guickly as they could for, obvicusly, :
economic galin, plus particularly in the '73-74 era for
the sheer demand versus the amount available in the worid
market.

0 That's presuming, in facf, that any came fron
Goodrich or any of the Defendants at all.

A I'm not talking Goodrich, per se. I don't
know who supplied exactly how much in a specific year --
maybe in a specific year you do, but on a specific day.
You might as well ask me who supplied the material on
July 31 of 1974, and the answer is any or all of them

except somebody who said, "We sold to them in 1979,

in which case they, obviously, couldn't have.

d You've already testified that in youxr
experience there was a shortage of PVC material in '73 and
'74.

A Yes, that's correct.

| |
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Q, How did you get that informatien?
A Well, first of all, I worked for the oil t
industry, so I was aware of the basic shortage of feed

stock to petrochemical plants in general, but more

importantly, that is also verified in a number of the
depositions from various individuals who were deposed from
Diamond Shamrock and Goodrich and Union Carbide and so

forth, and there's continuity all the way across the board

that, yeah, we agreed, in that time frame; and again, that'sé
aeven consi;tent with some data and input from, interestinglyi
enocugh, Goodrich in the Celanese cases.

Q Isn't it also true that the method of a ' i
manufacturer can affect the final effect of the vinyl

chloride level in the final polvmer?

A That's correct. It would appear that certain
processes leave far greater amounts than other processes do.f

Q And catalysts in the polymerization also affect:
the vinyl chloride level?

A In the general sense. :
|

Q Are you also familiar with the faet that certain
foreign polymers contain higher levels of residual vinyl
chloride monomers?

A The question is yes and no. I've seen

|
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suggestions that may be se, but I haven't seen any real

hard data to confirm that.

Q. But you expect, for example, resin made in

Mexico to have a higher or lower level?

A It could, depending upon who made it. You

know, for all I know, B. F. Goodrich had a plant there and
they made it in their Mexico plant. If it was the same
company and their criteria and process were the same, it
may very well have the same amounts, s0 it depends.
MR. BUNDA: I'll move to
strike the answer on the basis that I don't
think it was responsive to my guestion.
Q Are you familiar with the fact that Goodrich

or that Chrysler during '73 and '74 was buying Mexican

resin?

MR. DRELLI BOVI: I'm going to
object to the guestion. Go ahead and
answer.

A I'm not sure that I'm that familiar that --

I do recall some coming from overseas, but whether it was
from Mexico or Europe, I don't recall..
Q Are you familiar with the fact that the

residual vinyl chloride -- strike that.

]
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Qo Are you familiar with the fact that the vinyl

chloride readings taken in the head space of the Chrysler %

storage bins was reflected in some of the testing in '73 and

E
'747 :
|
A, I don't recall any testing in '73. ,
Q All right, in '747 !
i
A Restate that question again?
Q. Are you familiar with the fact that the vinyl

chloride levels were reflected in some of the head space

readings taken in '747

A I'm not sure I understand the.question. I
understand what you're getting at by "head space readings,"
but reflected where?

Q In the studies that were done.

A You're leosing me, I'm sorry. I don't quite
understand your guestion.

Q Are you familiar with the fact that wvinyl

chloride readings were done in the Chrysler plant?

A Sometime in '74, '75 on.

Q The answer is5 yes?

A The answer is yes.

Q You are familiar with the fact that the vinyl

chloride gasses were measured not only from personal

BFG12213
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exposure, but also in head spaces?

A I believe that is correct in the silos or

rail cars, and I've forgotten now which, and I say I believg

that, and I'm saying that from distant recollection.

0 You're not familiar with having reviewed that §
recently? %
t
A No, it's been quite some time since I've seen
it and =--
Q Are you familiar -- E
A -- andit's a little bit fuzzy on my part. é
Q Are you familiar with the fact that some of i

those head spaces reflected the vinyl chloride gasiwhich i
was given off and that resin was identified as being Mexicané
A, Again, I don't specifically recall it.

I'd have to go back and logk at the data. That data
doesn't come up in my mind.
o And you're not -~ do you have any recollection

as to whether those head space readings were higher or lower;

than domestic resin? |
i

A Again, I'd have to go back and look at the
data. It doesn't come to mind.

Q That has no‘releVance to you in your analysis?
A It would have relevance, but I just don't recall )
| -
i
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the data you're referring to. That's what I'm saying.

Qo And if, in fact, the Mexican resin was higher,

that would have some bearing on the exposure levels,

according to your analysis; is that right?

A Yes, absolutely, if you're degassing more
readily and you've obviously got a greater potential
content there, and it;s reflecﬁed head space sample, yes,
you would expect obviously a greater occupational exposure
as you actually utilized that resin in the process areaé.

Q And am I correct in presuming that in your
opinion and in your analysis, you did not break down the
axposures of the two gentlemen involved in this case to
the particular resins of each of the Defendants; do you
understand?

3 How could you? Stop and think about it.
That's like asking somebedy, "Whose resin did you use on
Monday: whose did you use on Tuesday, and how much did you
use each day?”

You have enough difficulty trying to figure
out how much was used each day without éomebody trying to
remember whether they used Company 1, Cémpany 2, and/or
Company 3's on Monday and so forth and o on. 80 you

really couldn't do that if you wanted to. I'm sure they

|
|
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couldn't provide those kinds of records.
o} And you did not make an analysis about the
comparitive axposures caused by the Defendants' resins

versus, for example, the Mexican resins?

A I assume the Mexican resin is also from a
Defendant.

o And why do you make that assumption?

A Well, I'm assuming that anybody who supplied

the resin would be automatically a bDefendant. Now, why
would one resin -~ unless you could prove that one resin
was totally VC free, why would they be excludéd, barring,
you know, being sold at one time other than when these
gentlemen were employed by the company.

a How did you come to the 25 to 100 parts
per million figure?

R Again, I used the B, F. Goodrich and also

compared it with my own experience during that same general

time frame. This is before the more rigid stripping and
so forth procedures were instituted, as well as ventilation
modifications and what have yoﬁ.

| Q I'm sorry. Showing you Defendant's Exhibit 1,
is this the B. F. Goodrich document fhat you're referring

to?

BFG12216
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a. I have a feeling there's another document

besides this., This isn't the only document. There's
another one, and I have a feeling the other one I'm referring
to postdates this.

]
i
i
t
[}
H

Q Did you use this document in assisting you to
arrive at that conclusion of 25 to 100 parts per million? z

A This document was reviewed and there‘sia
follow-up document, and I don't know whether the other ==
well, I'm sure it's in this pile here somewhere,

Q Listen to my guestion. My guestion was not
whether or not you reviewed it. My question was did you
use that in formulating your decisicon on your opinieon?

A I may have in part. I'm sure I looked at it.

Qo What part are you referring to of that
document which assisted you in arriving at your opinion?

A Well, this is, again, a physical modeling
system where they're trying to project under less than i
severe conditions whether you're going to exceed the
action limit of a half a part per million based on the
regsidual vinyl chloride content, and they're taking into
account various factors, okay, in their mndgling system,

and they put together documentation in terms of tables and

graphs and so forth, but this isn't a specific one I'm o
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referring to here.

Again, they make projections here based on
temperature, air turnover and so forth as to how much air-
borne vinyl chloride monomer they're going to anticipate
finding based on éhe actual content, measured content of
residual vinyl chloride monomer.

Q Qkay, but again that is a mathmatical --
A There's one that postdates this in which I've

got actual measured air concentrations, and in part, this

‘is a very useful document because it does give some

measurements and estimates of their projected air concentra-,

tions as a function of temperature and other variables and
the actual residual levels in the PVC itself, so this is
the first of at least two documents in making those

projections.

0 Downward?
A Making those projections downward.
0 Well, my question -- I'1l1l strike that guestion.

My question to you is what specifically did
you derive from this document which led you to your
conclusion of 25 to 100 parts per million was the probable
exposure at the Chrysler plant for the Plaintiffs?.

A Well, to answer your question, I didn't rely

BFG12218

L o L e Tl



H

110

on this document alone for making those conclusions. The
information in here is useful as a prelude to one which
followed.

Q I don't understand that. How do you mean as
a "prelude?"

A. Well, this was an experiment in an attempt
to derive the concentfation -- or to arrive at a
concentration of residualivcm, which is, in theory,
if you sent it out, would always meet the action limits,
okay, and they project a number of data and graphs to
support their theory; but above and beyond that, in a
few head space samples here and there, there's not a whole
lot of data to support conclusions as to what actual field
concentrations under plant use conditions would be based
on vinyl chloride residuals from this document alone.

So, you know, it's useful, but it's not a

complete document in itself from which you can draw a
conclusion. It has a useful piece of information in it.

Q. That's what I'm asking. How did you use

this document to arrive at your opinion?

A Again, they're going into the various variable%

that will affect the release of vinyl chleoride, so it's --

it's background information. You can't use this to
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mathmatically extrapolate anything because it makes certain
assumptions which aren't necessarily confirmed by field
data, S0 it was a first step.

Q Where is the other document that you relied on

for Goodrich?

A Well, that's a good question, in this big .
heap of paper. Let's see if I can find it. That was what E
we started looking for before, and we quit before we finisheé.

{Wnereupon, a discussion was held i
off the record.) !

3 Maybe I'1l1 find it over our lunch break. X
Maybe it's in the B. F. Goodrich pile. I;m pretty sure
it's their study, which is a follow up of this one here, and.
I think it goes a year or two later.

MR. DELLI BOVI: | Here's some of
the Goodrich documents. I'm not sure if
it's there or not, but that's Goodrich é
stuff,

THE WITNESS: I'm pretty sure
it's a Goodrich document. This might
possibly be it. This isn't —-- this is
the follow up study, but it's not the one.

There's two of them in segquence,

£z2706212
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but there's a later one than that. This

is this one here that we're referring to.

BY MR. BUNDA;
Q That's Exhibit 17
A, Yeah, that's Exhibit 1 followed by Exhibit 7,
but there's a later one than Exhibit 7.
Well, yoﬁ say Exhibit 3. There's an Exhibit 7
sticker on it, but it's also labeled Goodrich on it.
o] We have to do this for the record, Mr, Todd.
It's going te confuse things. I'm just trying to see ~-
where is Exhibit 17
A It's a Goodrich document. They're both
Goodrich documents.
Q Can you find the record that yvou're referring
to?
MR. DELLI BOVI: I don't know if
it's here. You looked through it once.
THE WITNESS: If you've got
the Wheeler depo, I could probably find
reference to it in there, but I know
we've got it, and, unfortunately, maybe
we should have red tagged the darn thing.

{(Whereupon, a brief recess was taken.)
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BY MR. BUNDA:

0 Mr. Todd, as I understand it, you're having
problems finding that specific record in your documents;

ig that right?

A That's correct. We found reference to it in

one of the depositions, but now we have got to find it. :

o Well, without looking at the document, can you
tell me how you used it? |

A Well, again, I was using it for comparison withi
my own field experience. ‘

Hold on a second. It doesn't look like it.

If it is8, I can't read it. I would say there's some |
missing things there. We'll have to go back and -~

0 Well, Mr. Todd, tell me about your field
experience, then.

A Well, I guess that goes back to some time in
very early '74, 1 would guess, January or February of '74. E
We were originally retained by Air Preoduct PVC Manufacturing;

!

1 think they have either two or maybe three PVC plants. %
Q PVC Manufacturing? *
A PVC Manufacturing. We also worked with SPI

that same year as they were trying to lay qroundwork

for response to OSHA and their own proposals for a
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practical, realistic vinyl standard.

a When you say "we," you're talking about your
company?
A Stewart-Todd Associates., Dr. Stewart was

doing the medical aspects, and I was doing the industrial

hygiene in conjunction with Air Products and at their

facility.
0 What did you do for Air Products?
A Basically set about in getting air monitoring

programming going, doing data evaluation, and at the same
time giving some alternatives where we could for sclutions

to some of their exposure problems, short and long term.

0. Did Air Products have any PVC fabricating
facilities?

A. NHot that I'm aware of.

Q You weren't involved in measuring fabricating
facilities?

A Not for them, no. I've been in a number of

fabricating plants since, but not for Air Products. Most
of my experience, however, in fabricating plants probably
is pcét '78.

Q How did you get experience in that?

a Particular demand from the client to do a
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fabricating plant of one type or another, pipe, fabric,

whatever.

a Were you measuring for vinyl chloride or all

types of exposure?

A Depends upon the client. Some were strictly

vinyl chloride; some were mixed exposure, depending on what

their request was.

{

E

0] Did you do a report for Air Products? %
A We did a series of reports. %
0 Do you still have copies of those? %
A Unfortunately, that's too many yearé ago, no. E
|

They're gone. I don't know whether we returned them to them,

or they got to the point where we asked them if they wanted
them and they said they didn't, so now we don't have them
in our files any longer.

Q Who were you working with at Air Products?

A A gquy by the name of John Novac, and Novac is
no longer with them, and there's another ¢entleman whose
name I can't recall, but I may be able to go back and £ind ou
He was in their upper management. Novac was
their brand new industrial hygienist at that point. He had

just been hired.

0 What was your contact with the SPI?

t.
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a Air Product was a member of SPI. Air Product

was looking for third-party data and reports from which they:
i

could support a final standard. This is back during the
early days of the recommended interim standard, and then
the interim standard itself.

Q Did you have any involvement in assisting SPI
to take a position on‘the proposed government regulations?

A The answer is yes and no. We provided input
which went into SPI. I don't think it was necessarily
accepted wholeheartedly.

Q What was youxr input?

A We told them we believed that by the end of -
1875, in a practical sense, they could attain and live with
a 10 ppm standard. The impression conveyed back to us or
the attorneys was they were really looking for scome highef
number, so subsequently, I doubt that our guidance went far
beyond == it became an academic point because before that
discussion got very hot and heavj, OSHA came along and
promulgated the one ppm, at which point it became an
academic discussion.

Q. Did you have any involvement with the OSHA
hearings that were held in 19747

A NO.
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a Have you ever reviewed any portion of the
transcript of those hearings or any documents submitted?

A There was a number of documents in there that |
were presented at the OSHA hearings or to show OSHA on

behalf of the various Plaintiffs and so forth.

Q When you say, in there,” you're talking about the
. i
materials the Plaintiff's attorney provided to you?

A That's correct. ;

Q These were materials he selected out of those
hearings? i

A These are materials he received from discovery }

and collected out.

o Well, you don't know whether they were
received from discovery or not. You were provided with those

materials by the attorney.

A Well, I think the answer is yes and no.becausze

the Interrogatoriedg requesting them were attached to those,
g0 it would appear as though they were in response to
discovery raquests.

v} Did Qou see documents frbm the OSHA hearing
other than attached to those responses?

A Not specifically.

Q You've never reviewed the transcript of the
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hearings or the documents produced recently, have you?

A Recent vinyl chloride hearings?

Q No, I'm talking about the 1974 hearings, you
haven't been through those recently?

A I'm sorry, I misunderstood you. The answer

is no, I have not reviewed the entire 1974 hearings input.

I'm sure there was a lot from labor, from industry, from
academia, et cetera, et cetera, but, no, that would be a l

voluminous task to go through it. I wasn't asked to and

I didn't do it.

Q Have you seen any information in there

concerning exposure levels in fabricating plants in 19747 |

A Are you talking about in the OSHA hearing now?
o Yes, sir. :
A Again, I haven't read the whole hearing review ;
|
in detail to indicate specifically -- there's a few attach- !

ments in there that talk about fabricating plant data, some-;

time perhaps as early as late '74. I think that's your

earlier data. I think basically that that data was submitteé
in support of attempting to get exemption so that the
fabricating plants would not come under the stapdard.

Q | You haven't seen any.fabricaging plant data

from early 197472
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from our site visit than I did the first one which was
rather rushed and under a different set of ecircumstances,
I would probably want to reflect on that and ask a few
guestions in order to come up with the sort of figure that
you're looking for.

o What would you reflect on and what kind of

guestions would you want to ask? !

A Well, as you know, there is a limited amount

of data in the plant, some of which isn't even on Wallace

himself. My real questions come down to understanding a

little bit better what are your sources of emissions, and
|
f

any monitoring done, where were they on those specific days,?

bacause, again, that would give you at least a retrospective:

where are they in relationship to them, and then if there is

index of what their TWA is, so I assume from the data I saw
those all represented long term or reasonably long term
exposures.

I didn't see any of the Chrysler data, acain

if my memory is correct, which represented eight-hour

e —r—————— e = 4+

samplings, and that was one of the‘problems I had with some 1
' |
of the data was that the exposure period, you sampled for a
guy from X to Y, how representative is that of the full shift

or is that the maximum, is that the average, or is that even

-

!f
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|
1]

éypical.
Therein lies part of the problem with TWA

definition at this point.

o} What information could you get to allow you to
determine in your own mind what the TWA exposure was?

A I'd have to basically understand a little bit
better than I currently do what they did and how leng they
spent in those areas and how much material they handled

specifically in those areas, were processed through those

areas.
1) How would you get that information?
A A Well, hopefully, Chrysler will provide it.

They were far more helpful today than they were last

October.

Q Tell me about the October visit. What did you
do?

A You were along, correct?

Q No.

A No, okay-. I did a preliminary walk-through
survey of the Ink Rooms and the bag storage aréa, and in
addition to which, took a look at the engineering controls,
oné,to get an idea of what they were and how much we wanted

to ask regarding them; and, two, to try and get an estimate
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0f when they might have been put in based on appearances,
S0 that's basically what occurred in October.

Q What sort of conclusions did you form after

you visited the plant in QOctober?

A Conclusions, at least in the Ink Room, there

had been considerable amount of ventilation added sometime

e e e

in the 1970's, and while it may not be the Cadillac of

local exhaust, fairly good. ;

3
The impression pervaded in the answers indicated

that most of that was, in fact, installed mid '70's or

!
|
after. I wasn't aware at that time, I believe, that they |
had an OSHA citation on the solvent, so part of that's }

related to that.
My impression in looking at the data and askin%
gquestions at that point is there had been some dramatic %
decreaszes in vinyl chloride levels and product received as |
well as anything that they could see in terms of the air
monitoring that they d4id. fThat's kin& of first impressionsw
Q There were dramatic decreases in the product

they received and the air mopitoring Begause of the

ventilation. When did that decrease occur?

A Well, I don't think ~~ I don't think I said

the second part. I said there was dramatic changes done
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in the engineering controls, the ventilation. They

Aindicated there was dramatic increase in the amount of

residual monomer present, in product received.

Q Increases or decreases?
|
A Decreases. ;
|
Q What is your understanding about when these *

decreases occurred in the residual vinyl chloride monomer?

A Are you asking me in terms of their input or
my impression from all the documents?

Q Well, let's take it one at a time. What f
did you leéarn from them?

A My impression from them initially was sometime
in late '70's, they had gotten down to almost where they
were currently, okay. My impression from the documentation .
isn't a great deal different excpet that if you look at their

numbers, it would say that occasionally there’s still a lot

getting by here and there, which will show any residuals,

[

but by and large on the average, even those reflect

'
i
i

9
f
dramatic reductions. |
: j
0 Did you see where Mr. Wallace and Mr. Dendinger
worked when you viewed the plant in October?
A I saw the Ink Room and related areas., The

production areas where Dendinger worked which I found out
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somewhat after the fact, I didn't get a look at until

today because he worked there as well as in the Ink Room. !

¢  What is your understanding concerning where

Mr. Dendinger worked?

A I'd call that, for lack of any better

description, a coating operation, cloth ceating operation.

o What did.he do?

A I gather he was an equipment operator, and I'm
not sure where exactly he worked on that line, or if, in
fact, he alternated from one day to another, but it's a ;
typical cutting line startiﬁg with your raw substrate which
ig going to be coated beiﬁg coated at the first step; goingi
through a se;ies of process steps, dried, and ultimately k
at the other end being rolled up as a finished fabric.

Q What is your understanding with regard to what
Mr. Wallace 4igz?

A My understanding is basically he worked

primarily in the -- in or around the Ink Room in his more
senior years as a color matcher; in his more junior years

doing the nuts—and-~bolts type operations from blending of

pigments and clears and similar solutions.
Q How did Mr. Dendinger get this exposure to

vinyl chloride, in your understanding?
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A My understanding is that he mixed the basic
components for the coating, and it was coated directly
on the material, and in addition to the proximity to the
storage, you actually have a blending operation as well as
a coating operation all at the one end. I would expect far
greater exposure than if you worked at the other end where
they're just basically rolling up the vinyl-coated fabric,
or basically, after passing through the dryer and the
elevated temperature, you would expect little or nothing
present.

Now, that doesn't mean zero, but you Qould
expect relatively little as you go a distance from the
original source, and also having passed through a high
temparature hot air dryer, it should have almost
completely degassed.

Q The Ink Room is apart from the mixer and the
storage area?
A Physically separated by block walls from

most of the plant except for the doors going in and out.

Q " How did Mr. Wallace get his exposure to vinyl
chloride?
A Well, again, you're using bagged PVC for making

up initial clear materials, meaning your PVC and solvents,
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and then, of course, you're adding pigments with agitation,
and so you've got your potential during the actual bagged
up thing; you got your exothermal reaction, your heated
solutions as you actively agitate it in a large tank, and
then if you follow it down to the feed and other drums where
you're diluting it up or making it up with pigments to
specific colors, so any and all those sources, it loses

the materizl due to either the exothermal heat reaction or

due to the fact that it's going off with the solvent vaporsf

0 Do you have any understanding as to what type
of polyvinyl chloride was used in that operation by

Mr. Wallace?

A I 4id at one time, and I've forgotten the

details of that. When you say “type,"” I presume you mean

was it an emulsion or suspension manufactured process --

Q Yes, sir.

A -- product.

0} Yes, sir.

A If I understand, I believe, from Wheeler's

deposition, the impression I get is it's an emulsion or
modified emulsion process, and I'm saying that from
recollection. It seems to me he cited those type applica-

tions, products of that type.
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-

Q Does that have a significance +o you with

regard to the contents of residual vinyl chloride monomer?

A Well, yes, in a general sort of way.
Q It's lower, isn't it?

A Pardon?

Q It's lower, isn't it, in that type?
A,

No, I have a feeling we're talking about two
different materials. 1If you're talking about some of your
microsuspensions and so forth, it would be lower, But if
I upderstand Whegler's data correctly, and his deposition
was interpreted correctly, those would be some of the higher
ones.

Q What would Wheeler's deposition have to do
with the type of PVC that Mr. Wallace used?

A Because Wheeler describes basically the four
basic processes and what historie data is available on
residual monomers. I say "historic,” pre-1974 data in
addition to which he discusses‘rélative losses that you
would anticipate based on the porosity or lack of porosity
in those molecules -- or pardon me, in those particles.

Q Have you talked to the people at Chrysler about
the type of PVC they used in the Ink Room?

A Not me specifically. I think there was some =-

|
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@ I'm sorry, go ahead.
A

I think there was some information on purchases

W

but unfortunately, I don't think that specifies types.

Q Well, other than you specifically, do you have
any information which indicates what type of PVC was used

in the Ink Room?

et ——————

A No. Thﬁt would be useful information to confir?
Wheeler's suppositions. ;
Q And that would have a bearing on the exposure |
that Mr. Wallace had? ;
A It could. Again, if it were either end of thei
spectrum, it might change your opinion somewhat.
o It might change your opinion?
A I meant my opinion, yes. I was speaking in theé

:
third party there. ;

i

Q And the exposure as a color matcher, that ;

would be lassg?

A Yes. Well, if I understand from my insight,
the color matcher, he basically gces in and out of the Ink

Room, and his job, of course, is to feed back information

indicating to the striker, assuming he isn't the striker
also, and that fits into the description as well, tell him

"Add so much more of this,"” or, "No, it's fine," as the

BFG12236

101286272




case may be, and then review it in terms of color matching,
too, what they're specifically trying to match from a former

lot or whatever.

S50 he's going to go in and out of there

intermittently, but he doesn't need@ to be there eight

hours a day, and that's what I said earlier when you said
they had the data on Wallace, the guestion that occurred
to me is, well, finé, what was he doing at that day, if
he was a color matcher at that point and specifically the
time in there, it's interesting data for that time frame,
but may not totally be applicable bhefore or after, dependingg
on what his job was that day. - é
0. Did you see where the color matching is done

in that plant?

A Yes.
0 It's an office?
A I'd call it a small laboratory for lack of a |

better term. i
o It's self-contained.
A Well, it's self-contained, but it's not
negative pressure. Don't get the iﬁpression because it's E
self-contained that nothing that's out in the plant will

move into that area, but I have a feeling, based on where
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it i and how it's set up, that it's just general plant

contaminants rather than from specific PVC areas.

Q Have you done a report in this case?

A No.

Q Have you been asked to?

A I still would like some more data.

Q Have you been asked to do a report?

A I'm sure at some point I will, and I'd still

like some more input before I finalize the report for some

of the reazons we've already discussed.

Q Without belaboring what we've already talked
about, are there specifie data that you would require-
before a report is prepared?

A Yeah. I think we've already touched on sone
of those. I don't know whether we touched on all of them
or not, but a number of them certainly we have.

o That's what I'm asking. Other than those
that we've already discussed, is there anything else that
you need?

A Weil, a number have been bfodght to the
forefront. I guess, again, to repeat whét‘s already been

said, you'd like to know what the spectrum is of what

they've already been exposed to, including what PVC's; two,
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you would ohviously iike‘to know whetheyr there was a
specific type of PVC used in those operations, or whether
it really doesn't matter, and, therefore, it could have
been any kind.

QObviously, it's important to know when
ventilation changes were made and quantitatively how you
changed the air to radically cut. off the specific source of
eXposure as a function of time. So far, Chrysler already
has basically said, "We put in ventilation in 1970. We
Put a little bit in. We put some rmore in in '74. We put
in some more in '76."

They haven’'t quantified what this ventilation
was like in terms of actual capacity on the various type
units that they 4id put in.

Again, that will have an impact as well on
some of those other things that we discussed.

Q Focusing for a minute on the exposure in 1974,
do you have -- and I'm talking now about early. 1974,
March of '74 ~-

A Uh-huh.

0 ~=- do you have any information that the
exposure to vinyl chloride resulting from the use of PVC

at Chrysler was different at that point in time than it was
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in 1968 or any period in between?
.8 Well, you're asking me to extrapolate a bit.
First of all, it depends on how much data they have in
March of '74, okay, and how good the data is.
Assuming that were a good data base, I would
expect '68~74 to be equivalent, possible exception, they
did make minor modifications in '70, but I would really

expect them to have a big impact, if I understand what they

did.
V) aAnd by “they," you're talking about =-
2. Chrysler.
Q Okay. The work that you did with the SPI,

did you produce any reports for them?

A No, the reports we produced were for Air
Products, who were feeding through some sort of committee
to SPI, and I think what they were looking for was a series
of documents from third partieg outside of their
organizations in providing additional input as to
directionally where they could go; and, too, in a practical
sense, what could they live with and attain in specific
time frames.

0 - pid you ever communicate with anybddy directly

inside SPI?
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A I think the answer, at least from the

industrial hygiene standpeint, is no. I can't speak from

the medical standpoint, because I'm not positive about that

becanse we were feeding both pieces in. My impression,
and that's why I'm pretty sure we didn't communicate
directly, SPI was not happy with our suggestion that a
lower number could be attained, and, therefore, came bhack
to Air Products and asked us to reassess it, and, no, I
don't -- I don't recall that we had a direct pipeline to
them.

Q. When you say, "A lower number could be
attained,” you're talking about an exposure level in the
manufacturing plant; is that right?

A Yep;

Q That didn't have anything to do with whether
or not a lower number could be attained in a fabkricating
plant?

A Cbviously, if you can attain that in a
manufacturing plant, you have a better possibility of
attaining it in a fabricating plant.

o Well, I understand that, but lispen to my
gquestion. Your comments were not being solicited with

regard to the exposure in the fabricating plant.

Lt
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A No, they were geared to the plants which have

more significant problems.
Q And that being the PVC manufacturing.
A PVC manufacturing., It wasn't even VC

manufacturing. We didn't get involved with VC manufacturing

simply because, as I understand from people who did, they i
had far fewer problems than the PVC manufacturing plant.

Q Did you have any involvement with the %
Manufacturing Chemists' Association at thié time? %

A No, not directly. The only other involvement
I had in terms of trade associations was I was a member
of API, and API, obviously, had a particular interest ?
in vinyl chloride bhecause most of the vinyl chloride
manufacturers, and speaking now of the monomer, are API
members. It's basically a petroleum byproduct. i

0 What was the extent of vyour involvement, then,
~through the API2

A ‘More in keeping abreast as to what's going on %
in the other two trade associations, as well as to what
sort of data was coming out, was in terms of technology
and otherwise.

What I'm saying is there was a fairly good

interchange between the three trade associations because
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there was a lot of overlapping membership.
Q Have you been receiving copies of the
depositions of the company employees that have been deposed?

A Are youn speaking of which company? You mean

Chrysler Company employees?

Q No, I'm talking now about the PVC manufacturers,

|
A You're losing me. '
Q. Certain depositions have been taken of

employees of PVC members who are Defendants in this case? ‘
Have you received any of those depositions?

A Oh, you're talking about former plant
managers and so forth?

MR. DELLI BOVI: Well, let me
clarify. He has a copy of every deposition
that's been transcribed in this case.

A I'm sorry. I was thinking in terms of nuts-
and-bolts operations. Yes, if they were deposed, there's
a good c¢hance I have the deposition. ;

0 What information have you taken from those i
depositions to form your opinions?

A Well, they're all reaSOnably consistent. What
I hear all of them saying is -- well, depending upon their

level within the company, many of them, of course, knew
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about the Loyola studies and the Maltoni study in 1970 to
‘72 time frame, and, of course, the MCA study which got
gponsore& in '73 as well. {
Others, of course, were totally unaware until
the B. F. Goodfich announcement of angiogarcoma in January

I
of '74 that there was even anything above and beyond the

acro-osteolysis probléﬁ of the mid '60's, In fact, a 5
few of them didn't even know that. |

Consequently, what I hear most of them séying i

is, "Our monitoring of our employees as well as products ;

pricor to January of '74 ranged from nonexistent to extremely;

minimal," the latter being primarily using a standard ;

;

explosimeter to make sure that you didn't blow the building ;

down or the reactor and so forth, which for occupational ;

health purposes is better than nothing but very close to itﬂ

Then suddenly in 1974, they're faced with a ;
problem of unknown magnitude, and then begin to react in ;
fashions that they probably could have done several yéars |
before, but either didn't know enough or the company
wasn't so inclined, or everybody was waiting for somebody
else to set the pace. That's my -- my impression of those

depositions in a general sort of way.

Q Given your involvement in this case and the
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review of those depositions and the other materialé that
have been sent to you by the Plaintiff's attorney, do you !
have an opinion about when the residual vinyl chloride

menomer level should have been reduced by the companies? i

A Sure. g
!
2. Tell me about that. |
|
A, Well, Viola's work was the red light on :

blinking which said, "Hey, fellows, admittedly this is an
animal system, and it's in high concentrations, but if you
believe the data, then there may be a problem. "

That data was reviewed and discussed, énd it
wasn't sponsored by U.S.~owned companies, but was certainly
available to them, depending on who you listened to, any-
where from the Houston paper in 1970 to a follow-up
conference in '71.

At that point, I would have expected two !

things to occur as a professional: One, for people to go

out and begin to get guantitative data, not wait until

!
three or four years later to begin to develop the procedure

so they can; and, two, to begin to say what is the potential
impact on us if it really turns out to be so, and how do
we get the ball rolling so we can find out whether it's

real or just an artifact.
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But, in faet, that ball didn't roll very far
until '73 when the MCA study finally got going, at which
point some of the Maltoni studies and so forth were
beginning to come out, and still nothing got done until,
of course, the B. F. Goodrich announcement, at which
point they quickly hired Tabershaw-Coopersmith Associates
to do some fﬁﬂdexkﬂﬂgiéal data and see whether the
problem is even real, and if it is, the scope of it.

S0 everything basically sat arocund for four
years apd didn't ge anywhere, and, so, yes, they could
have -— the nﬁthods that developed in '74, '75, '76 were
methods that could just as easily have been discussed and
implemented in 1970~71, so there's a real time gap.

Wow, adgain, I think they're operating in the
usual, I'd call it,tunnelvision. You know, this is animal
models, and we hit them with high doses, and, therefore,
it doesn't mean anything in man because nobody can count
the bodies, and I'd go aleong with that philosophy except
that in the real world, you don't have any occupational
exposures close to pure vinyl chloride and pure vinyi
chloride-alone, and, therefore, on the side of caution,

a good product stewardship role says do your homework at

a reasopable time frams, not when it becomes economically

e —————

BEC 1’2.246

tsvakzrz -



140

convenient, and/or the other guy will go along with me and

we'll fund it together two or three or four years‘down the

road.

Az a matter of fact, in a realistic fashion

retrospectively, based on the sheer volume of PVC

I
manufactured, and again, we're talking millions, and by the i
i

i

late '60's, billions of pounds per year, they really should
have done the product studies preobably a decade before
Vieclas. In the current time seguence, it would be done

even before that now.

i

i
S0 you have two time lags, one between the timeg
when the initial signals were given and still nothing ;
occurred for almost four years; and then more impertantly,
even that was late in a realistic¢ sense. The industry could:
well have afforded to do those sort of chronic studies
perhaps a decade before that.

You're looking at something pointed out in the

OSHA hearing, thousands of employees who were exposed to
milliong of pounds per year of manufacturing, and yes,
up until those European studies, nobody had gone beyond
a subacute, and the subacute didn't look that complimentary.

o Your opinion is that on what date they should

have began doing studies on long-term exposures?
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A Well, without having a year-~by-year
manufacturing record, as I understand it, PVC went
pommercial in the late '30's. There was acute studies
done around that time frame, and thereafter through the
'40's. There was limited subacute studies done in the
‘50's.

In theory, in the late '50's or early '60's,
depending upon the level of growth of that industry, it
would have been a time to initiate the long-term studies.

0 I'm sorry, what was the date again?

A I said the late '50's to early '60's. Again,
I'm making some extrapolations or estimates, as it were,
as to what the growth rate was in terms of yearly
production.

Q I don't understand. How do you tie the
production to when investigation should begin?

A Well, let's look at it in a realistic sense.
You can't say to a manufacturer or industry, "You're
producing the first drum of product X. You've got to go
out and spend a hundred thousand or a half a millien
dollars to do your own studies that are necessary to prove
what the long-term health ramifications are."”

You can when -- you can realistically ask an
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industry who is beginning to go commercial, "Hey, go out
and do the simply acute things." First of all, they're
;nexpensive to do, and people need to know are they
irritating, are they sensitizers, will they kill you
systemically in a relatively short period of time, and
those are cheap to do.

When yeu get to the point where it's obvious

that your exposed population is growing and so is your

production, production rate, and is expected to be sustained,

that's the point in time when you begin to say, "We know
what a single dose will do. How’ahout somewhat less but
related doses, what happens, then? Deoes it affect liver
function; does it affect the respiratory system," and so
forth and so on, and those are usually done as an increment
of what your market is 1like and what your projection for
sustaining that market is.

If you're going to get into & product and it's

going to disappear in two years, chances are there's

probably not a whole lot of justification for that
economically or otherwise.

If it's obvious your product is going to be
around for the next 20, 30, and God knows how many years,

and you're growing, then at some point you do it.
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Beyond that, having done that, even assuming

you've got relatively negative data, meaning, you know,
Subacute studies at levels which fairly high show absolutely!
nothing, I mean, come out zero as it were, whieh is kind

of the rare occurrence, because usually any material has

some sort of adverse impact. At some point, you're really

asking what's the impact in terms of carcinocenisis,

because, again, your population exposed is growing as is
your vearly production, and you're making presumptions 5
that it's going tovbe around for some sustained time
period. }
Well, what I'm saying is they reached the

tier 3 level of a long-term study, as I understand
production rates, somewhere in the '50's or perhaps, at
the latest, the early '60's. That was the point in time
when people should have got off their butts and said,
"If you'll kick in 25, 1'11 kiek in 25," and so forth,
and go out and sponsor these and see, and if there is,
we'll know, and if there isn't, we'll all feel better.

Q And it’é your testimony that these types of
studies were not done; is that right?

A. Wall, if they weré, they'ré‘well hiddén in the

literature. Now, there's no studies of those types done.
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The studies that were done on vinyl chloride are almost
an academic curiosity because Vipla was looking for the
bone changes in the extremities, and he accidentally turned
up the fact that at the highest concentrations, not only
did he preoduce the bone changes, but he also had a few
cancers.

That then gets pursued in more depth by
Maltoni who confirms the bone changes, and then says, "By
the way, I got my cancers at a much lower concentration
because, because, because."

By the time the NCA study got out, the
Maltoni data was practically available for all practical

purposes, as I recall, and again, there was still that

1

three-year gap in between the Viola work and even initiating

the MCA studies for various and sundry reasons.

In the meantime, nothing gets done in terms
of air monitoring, improvement of product qualities, and
you get the distinct impression in reviewing the
depositions that EVErfbody's waiting for the other guy to

take the initial step.

Q Are you done?

A I'm finished. » M
-

Q Where did you get your information regarding 1
o
=
e\
o
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what was being done by the NCA between the time of the
Viela presentation and the time of the QOSHA hearing?

A Probably the best description is Wheeler,

since he was head of the committee.

Q. Do you know HNick Wheeler?
A I don't know him personally. I knew the
co-chairman -- or I should say I know but I haven't seen

him in years.

v Who is that? ;
A That was Norm White, Shell Chemical. §
|
1
Q. With regard to the long-term studies, can you i

tell me what long-term studies were being done by you at !
S5un when you were there?

A Yeah, we had ~- we had long-term carcinogenetiq
astudies going back -- well, as an individual company, back

as late as the late 1960's. However ~-

0. Wait a minute. The late 1960's? i
A Yes. é
0 You're saying the '50's and '60's? ;
A Yeah. ‘
Q What studies were being done in the 1950's

and 1960's?

A Okay, I'll clarify that for you. 1In the late -7
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well, let me clarify that. I think, believing if my memory
serves me correctly, starting in about the mid 'S0's,
Sun and API--because, again, they did that through the
trade association, which is the logical way to do it
because they're expensive studies-~did a number of long-term
biocassays on various oils and oil products at Kettering
by Portman and Bingham, Eula Bingham I recall her name was,
but they date back, I think, to maybe the '50's, late
'50's,

Q And these are the experiments where they're
rainting the tars on the mice?

A This is the experiment they were doing skin

painting and so forth and so on.

Q And they derive cancers from that?
A They derive some lovely cancers.
'+ What about the materials that there was no

indication from the people using them or otherwise that
they caused any cancers? Did Sun Oil test those materials
again?

A Yes. 0ddly enocugh, we had‘iﬁ our late '60's
studies anything from materials which Qe fully expected
to be negative and weren't, to some materials which we

knew would be extremely positive, and they were more
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positive than we thought they would be, and those in between

we really weren't sure.

Q How long were those studies?

A Eighteen months. That was ¢lassical in that
time frame. It's only been since the early '70's that
we've extended them out to two years and more.

Q You were deing studies on benzene?

A There were studies done on benzene. I think
the studies on benzene go back even before that, but more
importantly on benzene, we already knew in the 1920's Fhat

benzene was leukemogenic.

Q From the occupational experience?
A Yes.
Q And you didn't have that advantage with the

vinyl chleride workers, did you?

A Well, the answer is yes and no. You got to
remember benzene causes a specific type of leukemia. Had
you specifically known from possible animals ahead of time
that angiosarcoma was a likely outcome, then you probably
could have loocked at it and spotted it much sooner than
it was in late 1973-1974.

o So ‘what you are saying, with the benefit

of hindsight, we can always know what's going to be =~
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A Well, if the animal studies took place, and
assuming what Maltoni saw and Viola saw was seen in the
late '50's or early '60's, you would have almost said
"Wait a minute. We should be looking specifically for

angiosarcoma as the best, most sensitive indicator of a

potential problem." '
The problem you have in, quote, “cancers" are
if you don't carefully diagnose them, you may end up saying,:
"Well, the standard mortality ratio here is about normal f
to here," and if you look at Tabershaw's studies, which
are perfectly good studies, there's no increased cancer i
incident in those people retrospectively. Well, somebody
said how do yvou account for -- and we then think, "Well,
now that you mention it, the angiosarcomas are a very rare
form of cancer,” and that is only reason it got picked up,

fortuitiously. |

0 Tell me, was there any evidence of cancer among;
the PVC manufacturing workers different than £hat which |
would have bheen expected before 197472

A Well, the answer is not a hard yes and no,
and if's not for this reason: If you do epidemiology

studies on selected healthy male adult pppulations, assuming

you have no cancer risk, assuming you do, and you can apply

{
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that to other than cancer as well, your standard mortality
ratio will almost consistently run far below unity, meaning

they'll be 80 instead of 100 or some multiple on the hundred

It's only where you have a traumatic increase
in cancer, either a specific type or some other -- almost

some other health problem that you'll see it simply because

i
you're dealing with what we call a healthy worker syndrome; |

that is to say vou don't hire‘the people, or you don't E
tend to hire people who aré sensitive. %
You don't tend to hire the people who are %
subject to medical problems, therefore, you would inVAriably;
unless you have a problem, have standard mortality ratios’ 3
less than a hundred, so if you see something 110, you have
to admit that statistically that deoesn't mean anything.
The other side of the coin is, well, that's

only because your ability to measure it is limited, but if, |

in fact, you really expected 80 and you got 110, while ;
1

present statistical models don't allow you to put significanée

on it, there's no guestion that's way out of line. You
just don't have big enough numbers in which you canvapply
it to everybody's statistical satisfaction. .

Think of the petroleum industry, We did total

mortality-morbidity studies in the early '70's, and there
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was no SMR's, with the exception of lymphoma, was consistent

75, 80, and guess what, the lymphomas came in 105, 110,

118, but you say that doesn't mean anything, but guess whatJ

in animals, you can now reproduce the lymphomas, and, in
some, address that. That's the exposure to some hydro-

carbons.

Q I'm not sure that you've answered the question :

that I've asked you, so listen to my gquestion, all right?
A All right, I'1ll try.
0 Is it true that in 19 -- before 1974, there
was no recognition that there were any unusual rates
of cancer arising among PVC manufacturing workers?
A Only because nobody had done any real studies

to prove one way or the other, you know.

0 I understand your answer to be yes; is that
correct?
A That's correct. But again, you're getting

back to the old body counting phénomenﬂn, if I can't
count the bodies because I can't visually see them, there's
not a problem then.

Q That's what I'm trying to explain, what the
trigger signal is hére. Isn't it alsoc true, Mr, Todd,

that polyvinyl chloride has been manufactured since the
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1920's or 1930's with no unusual incidents of disease
arising and being associated with that manufacturing
pProcess?

A Well, let me qualify that. The answer is yes
but -~ and the "but" comes in here.

We went into Alr Products and initiated their
occupational health program. Now, up until that point,
their medical evaluation was really you bring a guy into
the plant, the personnel man interviews him. He says send
him to a G.P. who sees him and puts down the guy's in
excellent health if that guy don't literally drop over or
something or manifest some severe problems in terms of
morbidity, they don't have a problem which indicates a
damn thing, and, unfortunately, that's where a lot of the
specific industry that you're referring to was up until
January of '74, that really the medical programs were
either next to nothing and the medical record retention
and retrieval was even worse.

0. Okay.
A So, you know, how can you draw conclusions

from somebody where you can't put the data out?

Q All I'm addressing, Mr. Todd, is the triggers |

which would have allowed the company to investigate this

- —
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particular material. Now, I believe you have agreed with
me that they've used PVC for a long period of time.

A Yes.

L With no obvious indicator that there was
health risk involved other than the narcosis and explosion
prokblem, correct?

A Well -- i wholeheartedly agree from an acute
standpoint, vinyl chloride appears very innocuous and
that in terms of beody count or some extreme morbidity,
that did not show up. The same, by the way, could be said
about lots of other materials which aren't exactly in oux
better graces today, including asbestos.

Asbestos wasn't a problem until back in late
'50's and early '60's, at which time you had enough
incubation and they began to blossom.

Q And a lot of the products that we thought to
be safe turned out not to safe, and we're going back
revisiting the problem.

A Well, again, if you look at asbestos, it's
the same story of nobody doing'the long-term studies and
the medical evaluations until Sillicoff got his contract
with the union and he finally published in the journal

and he says, "Look what I've found."
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Q The ACGIH issued a threshold level of 500 parts
per million for vinyl chloride up through the late '70's,
middle '70's, anyway; is that right?

A No, ne. The 500, if my memory serves me
correctly, was ilmplemented sometime, I think, in the late
'50's.

Q Well, I'm asking when they changed it.

A But it changed, as I recall, around '68 to
'70 to 200, and I may be wrong a year one way or the other,
but by the time '74 came along, I'm pretty sure that that
200 was already off the tentative list onto a final 1list,
and, in fact, my impression from being in those plants in
the early '74 era is nobody was paying a damn bit of
attention to everybody.

o] I may be mistaken on numbers, and I'm not
going to argue about that, but the point I'm trying to
make, even the members of the American Conference of
Governmental Industrial Hygienists, which includes the
governmental and industrial hygienists, were not issuing

any threshold limit values which would indicate that the

exposure was dangerous or that there was a cancer hazard?

A Yes, but I also don't belieﬁe ACGIH had ;S
access to the Maltoni or Viola data as it came in. §§
}.'i

i3]

W
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The only participants that I know that were made aware of
it was NIOSH, and then in '73 in regards to those two
studies.
Now, it didn't come to their attention,

recognizing they are a review committee, and in some
sort of substantiation whereby one or the other follows,
there is a tendency for them to sit on it, that 500-200,
as I recall, was a ration based on bone changes in the
extremities.

Q And the Viola study was at 30 parts per

million; is that right?

B, I think it was closer to 30,000.

Q I'm sorry, 30,000, excuse me, yes. Do you
know how close that is to the explosive hazard?

A That is somewhere around 90 percent -- 80,
90 percent of the explosive limit.

Q And it's my understanding of your testimony

that that study should have triggered the PVC manufacturing
companies to do their own investigations; is that right?

A ‘Minimally, at least begin to loock at means of
reduction, reducing the PVC, but more importantly, loocking
at, then, our in-house structure, where are they in regard

to it, and I think the assumption was made with that
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30,000 ppm, nobody has a TWA of 30,000, and, therefore, we
can extrapolate down to where our 500,000, whatever they
believed their exposure might be, and we have a huge
safety factor.

Q Well, before they started reducing it, I
believe your ﬁestimony was they would begin their own
animal studies and epidemioclogic studies; is that riggt?

A No. When I said "reduction,” I -- I said two
things: One, reduce it in the PVC, if, in fact -- or
begin to develop processes to do that; and, two, begin to
look inhecuse and.see where you are and what your options
for reduction are.

0 Well, why should you start reducing it when
the only evidence you have is that cancer started at
30,000 parts per million?

A Well, because, again, you're going along with
those blinders on you saying vinyl chloride is all my
ﬁeople are ekposed to, and what I'm telling you is there
mav be a few circumstances in this world where there's an
occupational setting where somebody's re-exposed to one
substance alone, but in the real wofld, it's usually a full
host of materials, and Ildon't care how good your Animal--

studieg are, nobody is going to study all the combinations

BFG 12262

L9TFSZ'E'Z



|

and materials as they exist in the real world.

Therefore, to say willy-nilly.well, at 30,000
ppm, don't worry about that because that's rats or that's
some rodent, and now I'm going to pretend I have a pure
exposure, in their industries, since people are exposed to
1,000, there is a 30-fold factor difference, forgetting
there are other air cﬁntaminants which will alter that,

that is the fallacy.

Q So you're concerned with the synergistic
problem?
A Well, potential synergistic or additive. You

know, we don't know the answer to all these combinations
of materials. If it were two per chemical homologue,
maybe we can make some scientific extrapolations.

When you start getting materials which
were totally foreign to each other, and in some cases on
which vou have very little data, you haven't the vaguest
notion what is going to happen to your population.

Q After Viola, when should the companies have

started doing what you talked about, and by saying, "You

talked about it," I'm assuming that ynu‘re saying they
should have started reducing their =~-

A Yeah, I'm saying the MCA committee that was
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formed could have just as easily have said, "Let's o back
and begin to develop processes for producing vinyl chloride
monomer in the process; two, let's go back inhouse and begin {to
develop monitoring methods, and actually go out there and
do it, not walk around with explosimeters which tells you
it's over a thousand ppm or less than a thousand ppm, as

though a thousand ppm was some magical safety valve, and

that should have been done in '70, maybe '71 at the lates=t.
Q Let me understand your position now. You're
saying that it was not good science to attempt to confirm
the Viela study?
A No, I didn't say that it wasn't good science. |
What I did say was it was bad science to get around to it
two and a half or three years later.

0. S50 you find it acceptable that the companies

attempted to confirm the Viola studies?

A Oh, I think it's fiﬁe +o confirm the Viola
studies, but just don't make that the only mlace you nut
your meney and time and effort into,

Q Do you agree or disagree that they have
attempted to confirm the studies before determining whether

to act or not?
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A 1 agree they should have confirmed the studies.
I disagree that they waited until they confirmed the study
before they act for two reasons: One, aasuming they could
get the study started immediately, vou got to wait two vears
for results; assuming you don't, you have a far longer time
period, and that's exactly what happened., They ended up
with something closer to three and a half or four year time
period.

Q And you are disagreeing with Dr. Viola, then,

when he said that his animal studies should not be taken

- as evidence of action or equivalent action nor effect on

humans?

A If that's what he actually said, I disagree
with him. I'm not sure that's what he actually said. That'
what is stated in a number of depositions.

Q Well, if he said that, you disagree with him.
You're taking his data, but you are not taking his
interpretation of the effect of that data?

A Yeah, 1 disagree with that. Again, I only
had one concentrate, and as I understand the data, not
having looked at it, knowing he extendsithem to one
concentratidn.and says,'"Don't wufry:about this.' It is

very high concentration, and there's no problem posed,”
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and so forth and so on. That assumes that he understands
what exposures are really like. I'm not so sure he knew
gnough about what the exposure circumstances are.

o Why do you say that?

A Well, first of all, I don't know wﬁy he picked
30,000 and 30,000, pexiod, if that's what he did. You
know, typically, you want at least two or three dos;s to
see if there's some sort of linear or nonlinear response.

Two, what he was initially asked to study, as
I understand by the EBuropean manufacturers, was is thgre a
relationship between the monomer and these skeletal
deformities.

Now, his studies strongly suggest there was.
However, either those manufacturers told him that they had
people walking around in 30,000 ppm, or he wanted to be
sure he didn't miss it, well, that's fine. If the latter
was the case, you would still do multiple doses.

I can only assume one of two things: Either
somebody was very thrifty and says, "We don't want to spend
much money. Run one dose." Well, I'11 run somethiné that's
somewhat less lethal and won't blow up on me, but will give
me a response one way or the other; or, in fact, he's the

sort of individual who didn't really believe the response
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could occur, and, therefore, run into one dose, and I kind
of doubt the latter.

I think what happened, they said, "We don't
want to spend very much money. Run one dose to prove or
disprove the relationship.“ But 30,000, admittedly, is so
high that you wouldn't expect TWA's of 30,000. Even I've
never seen that, although, by the way, I have seen short
terms of 30,000, believe it or not.

Q S0 as I understand your testimony, the
Viola study was not as good from a technical point of view
as you would have wished?

A From a technical standpoint, if you were going
to sponsor that study for a trade association in the United
States at that point in time and you had some decent
toxicologist providing input, they would have shot it down
in a hurry and said, "Why one dose?"

Q Do you know whether or not that was done?

A I haven't seen direct data from the study or
much less input on its origin. I'm not even sure that's

available.

W3 Let me ask you something else: Do you take the:

results of a study that is derived from an interim report,

or do you wait for the conclusion of the study?
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A It depends upon what the interim report says.

Tf the interim report says there's not much of a problem,
then, obviously, vou can well afford to wait for the final
results.

If the interim studies or records suggest
there is a significant problem, then I don't think you
can afford neaeﬁaarilf to wait. As a matter of fact, it's
not unusual in toxicology areas to begin second studies
during the course of an initial study, because some

phenomenon is showing up that you didn't anticipate, and

now you have to redo a second study to evaluate that aspect.

Q Such as lower exposure level?

A Such as lower exposure level or looking for
a phencomenon clinically or otherwise that you hadn't
considered in your original design.

0. Have you talked with anybody in the industry

about this period of time between 1970 and 19747

A Well, obviously, I talked to people in SPI who

were members of SPI and who had products where we had

actual field experience as well as talking to the staff.

& And what did you learn from those discussions? -

A Well, my impression from them in 1974 was,

again =~ and again, I don't think Air Products had a very
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active membership in SPI, or at least paid too much

attention to what was going on in the industry because ;
)

they were kind of surprised by the angiosarcoma phenomenon,

and, as a matter of fact, up until that peoint in time, hadn’'t

done any monitoring, either, absolutely no monitoring.

Fortunately, the basic methods to do it predatef
) !

i

1974, so it didn't require a great deal of modifications or
new egquipment to be able to accomplish what needed to be
done initially, and, of course, that's become more !
scphisticated with time,

Their basic process, like many of them, was

wide open. You couldn't have put sloppy ventilation

together if you intentionally wanted to go out and do it,
and I think the premise was here's a material that is
relatively innocuous, rather pleazant smelling; acutely
it looks just a little more harmful than water, and if
it*'s the case, there really shouldn't be a problem, and,

therefore, we can afford. to continue as we have in the past.

o Other than the people at Air Products, 4id
you talk to anybody about animal testing or epidemiologic
studies which might have been suggested between the time of
the Viola study in 1970 and the Goodrich report in 19747

A No, I haven't specifically talked to anybody
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who probably would have input to them, the possible
exception being, and I don't see him any more these days,
is Norm White.

0 The only information you have is that that's

been provided to you by Plaintiff's counsel?

A Well, yes and no. Again, some of that I was
aware of long before it was passed to me in terms of what's
gone on in the PVC industry pre 1974.

0} What was that again; what did you know? %

A Again, from my experience in talking to Variousz
SPI representatives, people who I know professionally, %
okay, as well as being in the Air Products plants themselvesi
what they describe in those depositions is pretty well
consistent with my own experience in the field, so¢ there's
no big surprise on that. ' ;

MR. BUNDA: Let's stop for a %
second.
{(Whereupon, Defendant's Exhibits 3
and 4 were marked.)
BY MRT BUNDA:
Q. Mr. Todd, do you have any information concerning

any allegations of a conspiracy to suppress the information

concerning the carcinogenic nature of vinyl chloride?
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A, I don't Know that I would call it "conspiracy,"

quite. That may be a matter of individual interpretation.

You know, if you read Wheeler's deposition and

some of the information that goes along with it, apparently

when the Vicola situation came up, there was rather over-

!
!

concern particularly in regard to the impact of the Delaney ﬁ

amendment, which is related to food additives and food
contact uses, and their concern was that if the material,
meaning vinyl chloride, could be demonstrated to be
carcinogenic in animals, it could literally be banned from
any direct food contact or food application uses, which
represented a tremendous part of the market.

I'm not sure that you would call it a

conspiracy, but depending upon how you want to interpret

it, obviously, they had more than just a scientific concern

there. Their concern was a loss in the marketplace of
a good share of their product, and, therefore, there was
a tendency to say, "Well, we're going to do some more
studies, but let's don't rush out and do everything at
once."

Aand over, of course, a two-year period or so,
they finally go around to sponsoring the NCA studies and

biotests.

AL
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Is that a conspiracy, I don't know. Some
people, depending on where you sit oﬂ the spectrum of
conservative to liberal might interpret this as conspiracy,
other ones as bad judgment, procrastination, and something
in between.

Q How would you characterize it?

A I would characterize it minimally as lousy
scientific judgment. You know, you're covering yourself
econcomically, but you're not covering your population in a
realistic fashion nor in a timely one.

Q Apart from how you may judgé the information
that you've been presented with by Plaintiff's counsel
on this issue of the lag time between Viola and Good-
rich, do you have any information available to you that
would be relevant to the issue of a conspiracy?

A Well, I don't know. Again, that may be a
matter of interpretation, and I don't want to put things
in a little compartmentalized box, but if I were in that
gsituation, I would have done exactly what I referred to
earlier in terms of doing thingé in a timely sciéntific
fashion, but I think I would also have, at the same time,
implemented that reduction I talked about. Even if you

didn't inform the users of the products, at least you're
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providing them with some much earlier protection than, in

fact, they really did, so minimally that.

Now, if you really wanted to go in the other

direction, you would go on, say to them, "Hey, guess what?

I den't know what it means, but I have some indications
this stuff may be carcinodgenic, so treat it as though it
might be, and if we're wrong, we'll come back in a couple

years and tell vou we're wrong, and we'll all feel better."

0 Listen to my question, Mr. Todd.

|
A Uh~huh. '
2 My qguestion is not your opinion about what

was done or what was not done or what could have been done.g
Let's leave that to one side. My question to you was do
you have any information which would be =-- not opinion now,
but information which would be relevant to this
particular topic other than what you’vé been presented with
by the attorney for the Plaintiff?

A I thought you were asking me earlier whether
I would characterize that as criminal negligence.

0. No, sir. My question now'is,.and I thought I
was asking it, and if I wasn't, I apologizei but my questién
to you now is do you have any information, any facts known

to you other than that which has been contained in the
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depositions or in the other materials presented to you by
Plaintiff's counsel pertaining to the issue of an alleged
conspiracy?

A I think the answer is no. What I have got in
terms of hard, written information is what is in the

depositions, what I know by reference from context is not

dissimilar.
Q Thank you.
A But it's not hard data or hard information in

w;itten form.

0 Defendant's Exhibit 3, can you describe that
for me, please?

A Well, I would say right off the top of my head

that it's the vinyl chloride TLV documentation., I would

assume it is the latest documentation, but let me see it --

well, if it's not the latest documentation, at least it
postdates 1979, so I would think it is the latest deocumen-
tation.

"0 All right. Not to be misleading about this,
this was presente& as Exhibit éo in the deposition that
you gave in the Columbus case in December of 1987. Does
that refresh your recollection?

A You mean in regards to the Columbus cases,
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I think so, and if that's correct, the answer is yes.
Q Well, in regard to that -~ to what this

particular document purports to be.

A QOkay, go ahead.
Q You're familiar with the document?
A Yeah, I'm familiar with it. I have all the

current documentation in the office.
Q In your opinion, does this represent the
- chrenology and the information which was developed in the

public arena concerning vinyl chloride?

A What are we specifically referring to in the
chronology?
0. Well, I'm speaking of the whole document as

it describes the development of information concerning the

health effects.
A Well, it tends to be chronological at least

in terms of specific health effects, and, again, it, for

example, brings up the Viola study, or references the Viola

study of 1971, as well as his presentation of approximately

- a year prior.
Obviocusly, this wasn't referenced in 1968.
could be incorrect, but I doubt like heck that his '70 or

*71 publications or reference in that reduction that took

I
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Place in about the 1970 era other than the one I referred

to earlier from 500 to 200.

0 In your opinion, is this an accurate g

health effects of vinyl chloride?

A It's a good summary. That's what it's meant

chronology ©f the public¢ information available on the i
'
to be. It's sort of a scientific justification for the !

!

numbers in the background in terms of both animal studies

and human response that they're aware of,either published

or otherwise,

Q If you wanted to get a summary of the medical

information available t¢ you as an industrial hygienist

concerning vinyl chloride, would you go to the documentation

like this on vinyl ¢hloride from the ACGIH?

A You might or might not. It depehds. The ;
documentation varies in the depth and quantity of medical 2
studies included, various one form or another. They
basically give a summary of experience medically, but not
necessarily all the nitty-gritty, and so depending upon
how in depth you wanted to go, you might start here, and i
then go on to specific references or other data bases--

Q. Well --

A -- but as a starting point, it would be a good
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one.
0 Specifically with regard to vinyl chloride,
is it then your opinion that is a good starting point for
the medical information available on vinyl chloride?
A As a starting point, recognizing that it tends

to be a summary document and has to be restricted in the
length of it and so fortn.

Q Where would you go, then?

A Well, depending upon how in depth you wanted
to go, you would either go to specific documents that have
been changed out on vinyl chloride -~ you mentiéned IARC,
and I believe NIOSH has changed out a document Or two.

You can also again go to your scientific
literature or your computer abstracts, and then retrieve
your‘specific detailed reprints from that as you wish, ana
you can embellish it to the extent you wish, depending upon

what the task is you're doing.

0 Can I show you Defendant's Exhibit No. 4, then,

please, and have you go through that a second?

A Okay, held on a second. I might have to get
my glasses out. Either I have a lousy copy or my eyes are
goihg bad.

This is a November NCA conference.
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o Do you remempber where?

A I have a feeling it's attachments to Wheeler's
deposition.

o This was an exhibit in your deposition in

the Columbus case again.

A It could be, it could be.

o Did you -- I may have also picked it up :
elsewhere, but I think I have a copy of this somewhere else }
as well.

Q Had you seen it before the Wheeler deposition?

A Oh, yeah, I prnbﬁbly did, because those cases
go back before these got --

Q Do you remember when you first saw this?

A No, not right off the top of my head. It
might have been a year age or so, maybe two years ago. i

Q Did you have «- did this come to you from
Plaintiff's counsel, or did you have the original copy that
you gave to Plaintiff's counsel?

A Some of this I have seen sometima earlier. i
I've forgotten where I ran into it. It may have
been on some honlegal cases.

Q All right. There are two memoranda attached

to this, Mr. Todd. One is the November 23, 1971, memorandum -

sste%zté
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Hold on a second. Hold on a second.

Okay, I guess that's -- this is one from Union

Carbide, July 1973.

0

A

a

A

Yes, sir, that's the second one.
Okay. Well, where is the first one?
The first one was the November 23, 1971.

I'm sorry, I thought you meant attached to

this. There's two total.

Q-

A

Q

Yes, sir, and as part of the same exhibit.

Yas,

That was how it was presented to you in the --

in your deposition in the Columbus case, and you've

continued that here.

A

0.

I'm sorry, would you restate that again?

They were attached to the Columbus deposition

that you gave --

A

Q

okay.

-- and I've taken that same exhibit and given

it to you here.

A

¢

documents?

A,

I'm sorry, I misunderstood your guestion.

Do you remember when you first saw the 1971

T can tell you where I may have acquired those
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is probably through API, because, again, I was active in

API until ‘76, '77.

Q- Do you remember who you would have gotten it -
from?

A As a guess, probably from Shell.

o And the 1970 --

A But it may have come right through the committe?,

because I was one of the active committee members. Also,

my partner in crime was formerly the head of their committee!

on, for lack of a hetter term, health and safety.
0 That's the American Petroleum Institute?

A American Petroleum Institute. Again, there's

I}
t
'
¥
]
]

a lot of cross membership between API, NCA, and S5PI.

Q In the 1973 memo, do you —-- have you seen that
before?

A Are you talking about the one regarding the
NIOSH meeting?

o Yes, sir.

A I've seen both of these. Again, obviously,
if you picked it out of an earlier depogsition, I must have
seen it, but I think it's in our records going way back

to the mid "70'=s.

Q Is Dr. White gtill alive?

<8196272



A, I believe he is. I haven't seen Norm for --
do you know —- I believe he's still alive. Doggone, I
hate to say I den't know for certain, but I haven't seen

any unusual obituaries. |

Norm's got to be 70, thereabouts. I don't

know the answer. If he is deceased, I'm not aware of it.

I believe I can say without fear of
contradiction that he is retired. Whether he deoes anything
for a living or not, I really couldn't tell you. |

0 In the 1971 memo, there are stars and under- i

lining. Do you know who made those markings?

A No, I don't. |
Q Those are not yours? :
A They're not mine. ?
Q And in the '73 memo, the same questions.

A Well, again, I'd have to know —-- this may very

well have come through API. There's ~-~ those may be old

markings. 1It's not my writing. :

0 Let me understand your testimony. You've seen |
this before you began working with the Murray & Murray

law firm on this case?

A I think I've seen this as early as the mid '70'E

when I wag a member of API. I'm not sure when these came
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out of our files, or whether they came out of the legal

files, but I was aware of some of those NCA meetings and

goings on, and if I'm not mistaken, the reason I was aware

of it and had it in our files was because we were still

working with Air Products up through, oh,

‘76, perhaps,

as late as '77, and we would have kept that or derived that

material for our own purposes at that point.

or from some of those old files, I'm not sure, but I was

aware of some of those meetings and so forth long hefore

getting involved in these cases.

Q

Did you ever have any discussions with

Dr. White about this?

A

I don't know how many years.

I haven't seen Norm to talk to, good gosh,

in regard to something I was publishing, and I think he

Now, whether this came through the legal files .

Last time I talked to him was -

was a reviewer or something, so I haven't seen him in yearsﬁ

v} Well, my question was did you talk to him at
any time? The first memo was done in late 1971 at a time
when -~

A I wouldn't have seen hiﬁ in ‘71 anyway.

v} Let me finish my cuestion. You were in API at

the time?
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A That's right.
Q. And the '7]1 memo, in any event, indicates

that Dr. White was going to be part of a committee.

A That's correct.
Q Did you discuss this with him at that time?
A No. Norm White wasn't actively in API at

that time, and therefore, I wouldn't have had access to him.:

There was a gentleman by the name of Oneil Banks who worked
with Norm, whom Jack and I both know well, and if there
was any cross reference at that time, it would have come
from Oneil, O-n-e-i-l. |

Q I'm not specifically referring to your API
now and the —--

A I wasn't a member of MCI, so I wouldn't have
had direct access to MCI.

o Listen to my gquestion, now. Dr. White was

appointed to at least a subcommittee on the NCA with regard .

to vinyl chloride. Did you discuss in any meetings that
you had with him anything on this work that he was doing
for that committee? |

A T wouldn't even have been QWare in 1971 that
he was doing it. Even if that information was available

in API, when it came to API's attention was at the point
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in time just before it got formally broke; in other words,
what I'm saying is in professional circles, if you're
plose enocugh to it, you know before the official announce-
ment came out that it was going to come out and that
there was going t¢ be a mad scramble.

However, anything which cccurred between '70
and December of '73, by and large, I found out retro-
spectively from things such as that which later got passed
through API, perhaps that and a few other things which I
no longer have acecess to.

Q Well, let's change gears now for a minute.

You went through the Chrysler plant this morning; is that

correct?
A That's correct.
Q. That's the first contact you've had with that

Chrysler plant between Qctober of last year and today?

A Tﬁat is correct.

Q Tell me about that plant. Why d4id you go
through it -~ or tell me about that visit. Why did you go
through it again and what were your impressions?

A Well, two reasons —-One, in reviewing the

depositions, it became obvious that there was relatively

limited information on whether the materials were utilized.
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Two, it was pointed out somewhere along the line that
Depdinger did, in fact, not spend, by any means, his whole
career in the actual Ink Room, and as a matter of fact,
even Wallace spent a good share of his time as a color
matcher and so forth outside of the Ink Room, per se.

So I wanted to do two things, minimally: One
confirﬁ some informaticon that I was looking for in terms
of other materials in use and how; and two, look at those
other two sites above and beyond the Ink Room which I
alregdy looked at.

.g What was the other information that you wanted
to confirm?

A When they talked about him working in a --

I guess you'd call it c¢oating line, 1 wanted to know was
this one of many or one of one, and if so, why on the
coating line and so forth, and we got dquestions partly
answered, but not totally to our satisfaction at this point

Q What was the information you received?

A Wall, it was a single coating line. Okay.
Basically you got 5 premixer, and you're pumping it
directly over for coating on the fabric. I'm not sure,
and again, they'll probably have to gn'back and check

where on the line they actually worked, whether it was

s s ————— b
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one place or several.

Q Of what significance is it that it's a single
one versus several?

A Well, because if it was several, and somebody
says, "I've monitored this coating line operator," first
of all, I don't kndw what a "coating line operator" means.
Is that the guy at thé front end or the back end of it
or something in between; two, is it one of six coating
lines, and if it's one of six, how representative is it--
Fortunately, it's one and only one, so that settles that--
where is it in relation to the raw material and what kind
of raw material is it; are we using bag materials; aré
we using bulk; if you're using bulk, is it a relatively
closed system, or is it bagged and they're doing the usual
manual dumping and so forth prior to introducing it onto
the fabric.

0 I'm sorry, I forgot. What was the second
reason that you went out there?

A So I'd have some understanding of the color
matching operation as well as the area in which he ﬁbrked
above and beyond the Ink Room. This is for Wallace.

0 And what information did you get from today's

visit that was different?
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A Different, no big surprises, again, as you

pointed out earlier, the color matching encroach laboratory

facility's a little more automated than it used to be. |

They do things in a more guantitative fashion, but neverthe-|
less, the basice facility is still what it used to be, and

it's in the middle of the processing area and guite apart

from the Ink Room.

Two, as you probably are aware from
deposition, at some point, he moved up to that job, but
at some point, he also regressed backwards into the -- I
guess for lack of a better term, striker job classificatiOnE
where he did spend a greater time in ink and related E
formulation rooms making up the solutions for evaluation fof
color matching and so forth. So I wanted some canfirmation:
on that, and I think, basically I got that.

Q Who did you talk to today?

A, Well, iMr. Ferguson, and, again, I have a very

poor memory for names, at least two of their supervisory
people.

v Was there --

A I still need some questious answered, so if
you need the names, we will provide them, I'm sure.

Q what gquestions do you need answered?

i
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A Again, I want to find out a little more about
some of the materials they used, and in addition to finding
out where the monitors were done, because as I pointed out
haere as to data from early '74, when they did get it in the
program, and then it comes down to what does it all mean.

You say, "I took a TWA sample on somebody," but what the

heck did he do and where was he in that job description,
which, you said if the guy is a machine operator, was he
at the head of the line or the bottom of the line or some-

where in between or whatever is the case as best they can

raconstruct it.

0. Let me ask vou something now about the causé
of cancer. In your opinion, does the dose or amount of

exposure that a person suffers to a potential carcinogen

have an impact on whether or not that perscon is suffering
a risk from cancer? Do you understand my question? ;
A Yeah, you're asking me if there is a dose-~
related response.
0 Yes.
| MR.VDELLI BOVI: i'm going to
object tolany guestions that call for
opinions te a reasconable degree of

medical certainty.
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If you feel able to answer the
question, go ahead.

A You're asking me if I believe scientifically
dose response, and the answer is yes, but it's a more gray
area when you get to carcinogens than within more symptom
toxicology parameters. It's very easy to show a dose
response to liver injury or something of that type, and
you can almost quantify it as a function of concentration.

It is guite ¢lear scientifically that the
same sort of parameters, although I'm not sure that it's
linear, occurs with carcinogens. What is your problem is
can you scientifically demonstrate with most, if not all "
your population, what a true no-effect level is,
particularly where you don't have a pure exposure, and
therein lies part of your problem, because the reality of
the work situation is it’s rare when you do.

Unfortunately, we tend to do our animal

studies and related studies in a relatively pure system and ,

then make an extrapolation, so, yes, I believe there's a

dose response relationship. I don't believe you can project

that on a one-on-one basis in an individual, but it's clear
the higher the exposure, the greater the risk.

o In your opinicgn, is the OSHA permissible

l
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exposure level for vinyl chloride, that level being one
part per million, is that a safe level of exposure with
regard to the risk of cancer, given the medical information
we have today?

A I'm going to answer in a fashion which vou

may consider evasive. Scientifically, if it is a noncompli=-

cated exposure, I believe that you shouldn't have cancer
risk at one ppm or less. Again, your problem still lies

in the -- in the softness of your data is individual
SUSCeptibility, but more importantly, what is the influence
of other factors, either persconal or occcupational, and
therein may lie your gray area.

But scientifically, I would think that you
ought to be able to get by with a healthy selected
population of one ppm or less and not see any increase in
cancer,

0 Have you seen the epidemioclogic study that
was done at the Chrysler plant?

A No, I haven't seen a spgeific epidemiclogy
study done there. 1I've seen the SPI and NCA sponsored
Tabershaw-Coopersmith studies, and it's been a while since
I've seen those. |

Q Have you seen those in connection with this
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case or previously?

A No =- well, the answer is yes and no. API-
had a number of studies going on about the same era, and
there's a tendency when you retain an organization of that
type to say, "What experience have you had before. Let
me look at those studies and so forth," so I saw some of
those studies back even before they were published ip the
mid '70's or that geperal time frame, and this predates
the refinery studies doﬁe by Tabershaw-Coopersmith bhecause
they interviewed them as possible candidates for that.

Q Wwhat's your opinion of that organization?

A Well, that's a good guestion. Tabershaw,

of course, is retired, and Coopersmith no longer does

epidemiology to my -- I don't know, mixed feelings on them.

When you talk to them, when you get also at the study,
they'll say, "Well, that is what the data presents, but
on the other hand, you can interpret it this way," and I

was never quite sure when I was at API exactly what I was

getting from them, but they sure know —- certainly know how

to go about it in terms of nuts and bolts.
Q Po you have any training in epidemiology?
A We had a2 staff epidemioclogist at one time,

but we've since lost that individual.

————
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0 Do you have any knowledge concerning any world

experience in epidemiology?

A Well, Ennerline is the nearest once that T have

done business with and have faith with. He's really a
biostatistician epidemioleogist. I'm not a walking

encyclopedia on those. I knew a few others by name, but

not because I've worked with them directly.

0 Have you ever heard of the name of Richard
Munson?

A No, that name doesn't ring a bell.

Qo Leonard Cheasi?

A Again, 1I'd have to say I'm not familiar with
the name.

Q Sir Richard Dall.

A, That name I‘'ve heard, but I don't know where

I've heard it.

0. vho do you recognize to be national
autheorities in occupational medicine?

A Oh, I don't know that I could point to any
one individual or organization as an authority on
occupational medicine, particularly in light of the fact
that a lot of your prior shining stars have either retired

or went to the Great Beyond, and I'd have to say in all
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candor, you could probably ask my partner, but I can't
think of a really outstanding individual or group in the
Pccupational medical area today that I could point to and
say they represent the ultimate in the art.

At one time, a lot of your trade associations
had really top-notch individuals, but most of them have
either ratired or diea.

0 What about Jack Petersen in the field of
industrial hygiene, what's his reputation?

A I was going to say I hope you weren't going
to give him an M.D. degree the way everyhody does me.

I would say I would give Jack an A only
because I'd expect him to give me an A.

No, Jack's a good fellow, and he's been around
a few weeks, and he's knowledgeable.

MR. BUNDA: Why don't we

take a break for a minute. I'll see if

I can review some of my notes and some of

the things that I've got, and maybe we

can wrap this up pretty soon.

{(Whereupon, a discussion was held

off the record.)

BY MR. BUNDA:

= rh—————— . -
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o Mr. Todd, I understand that you made some
notes when you went out to visit the plant; is that right?

A That's c¢orrect.

Q I've handed you what appears to be original
notes. Are those yours?

A Well, this -- these appear to be separate from

these, unless I've switched pens. I suspect these were
taken at a different time, and not necessarily at the
plant.

MR. BUHDA: Can we mark those
as the next exhibit, andlthen I'll ask you
to give me some idea about what they say.

{(Whereupon, Defendant's Exhibits 5
and 6 were marked.)

Qo Mr. Todd, can you identify Defendant's
Exhibits 5 and 6, please?

A Hold on a second. Let me see which one's 5
and which one's 6. Five is some scratch notes. I suspect
that this -- these may have been from a phone conversation
with Kirk or others in regard to the case,

o And what is six?

A Six is some field notes from the preliminary

survey of October 6th, 1987, in which we went through the
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three ink formulation rooms, and which I detail a few of

the exhaust control pieces of equipment.

0.

Did you make any notes this morning while you

toured the plant?

A

If I did4, they were extremely cursory, and

hold on a second, and 1I'll answer your gquestion, because

wa didn't spend that much time there.

Q
A
{(indicating).

0

A

All right.

If you wish a copy, it covers that much space

Well, what does it say?

Well, it gives batch sizes and temperatures,-

and that's basically it.

Q

A

Q

A

What are the batch sizes and temperature?
It's 3,000 pound tank batches.

This is in the Ink Room?

In the Ink Reoom.

And the temperature?

They have the temperature elevated to

approximately 180 as a result of the heat of solution,

180 degrees F.

Q

the mixing?

This comes from the mixing, the friction of
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A, Well, it's the friction of the mixing and I
suspect the heat of the solution.

0 And this is information you got from the
Chrysler employees? !

A This is from the Chrysler supervisory people,

Ves.

MR. BUNDA: Kirk, can we
substitute copies for the originals of ;
his notes? i

MR. DELLI BOVI: Yes. %

THE WITNESS: Do you have !

your own copies? |
MR. BUNDA: Yes.
THE WITNESS: You want me to
retain the originals?
MR. BUNDA: Yas.
BY MR. BUNDA: i
Q Can you please look and confirm for the record
that the copies are accurate reproductions of the originals?
A Well, let's look at the short one first; Yeah,
they'ie not bad copies, and I don't see anything that's
deleted in terms of not showing up in adequate detail on

that one.

— L
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vy You're talking about five now?
A I'm talking about five, and I'm looking at’
six right now.
Yeah, they're pretty good copies, much better
than I normally get myself.

o If T can direct your attention to No. 5,

please --

A Uh-huh.

Q -- that's the one that is headed that reads
"Chrysler VCM Cases."

A Uh-huh.

o} What's the next line mean? It's got some

dates, April 1, 1976, and October 6, 1975. Do you remember

what that means?

A I am not sure, but I'll give you my gquess.
I'm guessing that this is a phone call in which they're
indicating mandatory respirator use at some point either
between '75 and '76, or starting in '76, and my impression
is it's probably between the two dates.

0 You have further down on that page the
phrase "Dept no inks?" Do you recall your thinking at that
time?

A That probably means department numbers, by the

BFG12297
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way. No, again, that's probably the same phone conversation

in which they're indicating the Ink Department was the --

where the individual or individuals who have been there

indigate potential exposure of vinyl chloride by Chrysler.

That's the only way I can interpret it. That's what the
question mark is there since I didn't know what was meant
by an "Ink Department.”

Q And then again you seem to be also asking
how much PVC they used in the Ink Roon.

A Uh-huh.

v To the left you have "PVC flour," is that
a type of description for the type of PVC used?

A By "PVC flour," I mean was it a very finely

divided material, and did they use all bagged material or

partly bulk, and the answer is they use all bagged materials

here.

Some of the material was actually present
when we were on the site last October, and it's a finely
divided material. It's not a milled type of material or
a granular, if you like that term a liftie better.

Q Did you ever find out how much PVC they used
in the Ink Room?

- Not at this peoint. That still) remains to

#{}29621 2
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o

be clarified. I know they make 3,000 pound batches, bhut

it still remains to be seen.

Q Below that you have what appears to he

"VC monecmers,” and then 2 in parentheses; is that right?

A You're right about it being VC monomer, and

I'm not sure what the 2 in parentheses means.

|

0. Do you remember what you were thinking when you

wrote that?

A Ho, I don't.

Q I'm sQorry?

A Go ahead.

Q Then "Dumping platform B2 Ink Reoom" --

A, No, that's B-Z, breathing zone. Apparently

there was data from somewhere in the Ink Recom indicating

a concentration of less than .25.

Q Pid you ever get any more information on that?

A Well, again, as there's no data from some of
the monitoring done, I'm quite sure this is probably =a
preliminary phone conversation where I tend to make seratch
notes of this type.

Q On Exhibit 6 in this, you seem to be jotting
down notes about ventilation; is that right?

A In part, that's correct. A good share of it's

t Y [ Tl k B
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related to ventilation.

Q Well, what is -- what are the notes that
pertain to something other than ventilation?

A Other than the spacial arrangements and size
of rooms, ventilation covers most of the rest of it. Again,

we had photographs to supplement these. That's why the

notes aren't more detailed in terms of drawings and so

forth. §
0. I notice that in the materials you've presentedb

there are a packet of photographs. i
A Yes, they're «~ 1 saw them here a few minutes ;

ago. I assume you've seen those., If I'm not mistaken, |

I presume Chrysler had an opportunity to see those. They

ware taken by --

MR, BUNDA: Kirk, is that

H
the 0ld set or the new set? %
i

MR. DELLI BOVI: I'm taking a look
at them.

THE WITNESS: These are the

shots that were taken when I was there.
MR. DELLI BOV1: These are the
set that were taken November 30; 1987.

THE WITNESS: Then they weren't
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there when I was there.

MR. BAMMAN: You had
October 77

THE WITNESS: No, they have
November 7, '87.

MR. DELLI BOVI: They may have
been processed November 7, '87. I don't
know.

THE WITNESS: They were taken =--

MR. DELLI BOVIi;: In fact, I
believe that's correct, because those were
duplicates of the originals, so that
November date probably refers to a
processing date rather than a photograph-
taken date.

BY HMR. BUNDA:
Q Mr. Tedd, 4id you direct that any of these
photographs should be taken; in other words, did you --
A Some I did and some he took without any
specific -~ you want to go through them?
) Well, I'd like to ask you if any of those
photographs have any signifiéance to you.

A Well, the answer is yes, and I don't know
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whether you want to mark these or not. The first

photograph, because it displays the new slot ventilation

on these blend tanks for making it ¢lear on the platform.

0 That's a mezzanine platform?

A This is the mezzanine or platform level of !
the middle Ink Room.

o And what is the significance of those?

A Well, again, it shows the new modified slot
ventilation on either side of the opening, which was
installed in the mid 1970's.

Q Anything else?

A Well, other than this showing a lot of dust '
accunmulating and so forth from moving bags in and ocut --

Q You're looking at the second photograph. It's
just another view? :

A This is nothing more than another view, slightl&
different angle. Again, I didn't direct individual ones
being taken.

1] This is the one with the left two runs on the
left-hand side of the walkway.

A This looks like it's taken from the opposite

direction, I assume. That's the way I'd interpret the o

picture.

FEG Jo T i b
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o The one that you just mentioned, that's —-

A That's dust accumulation on your diamond
plating. That's typical of moving bags in and out, materiaﬂ

getting spilled and to some extent hecomes airborne, angd

settling out there and so forth.

o] The next photograph?
A The next photograph, which is the first one --
I'm going to put these down.

Q. This is a picture of some barrels?

A Yes, this is a picture of some drums, and this .

has to be your pigment area. I'm trying to decide whether
this is the -+~ this is not the same yoom. This is-— had to
be Room 3. That is not the -- yeah, not the storage room,
but the finished product area, and I presume these are
finished drums of product, either that or old raw materialsg

Q When you say "products," are you talking about '

ink?
A I'm talking aboutlink, yeah, finished product ;
ink. i}
Q. ‘Anything else about the ventilation -- %
A No, there’s no ventilation ~-- wait a minute. | E

No, T guess that's just a scale, but I thought for a minute

I waz looking at the ventilation in the back of the scale,

BFG12303
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but it's so filled with pigment that that's not the case,

Q

A

In the next «-~

Here's ventilation of some of your dust

equipment, and, again, the upper left corner, some of your

mix equipment.

Q

A

Anything else of significance?

I don't see any of the slot systems for your drhms

I have a feeling they're in some other photographs. This

is, again, a picture from the opposite end looking right

down here.

Q

A

Q

A

You're looking at the next pictu?e now?

I'm looking at the next picture.

It shows --

Same area but from a different direction.
Three different storage tanks on the left --
Yep, three elevated storage tanks =~~

And in the middle, there are three‘ground -

Fiberboard drums, fiber drums full, and then

on the left-hand side, all of your ink or pigment drums,

and it's difficult to tell which. I would almost have to

assume that they were pigment drums, only because I don't

see any exhaust slots here for your typical formulation.

Q.

Anything else of significance in that picture?

|

|
|
|
|
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A No, it's a repetition of the others from the

opposite end. This is your bag storage area out in your

main plant where your raw material, PVC and other components

come from.

0 You're looking at the next picture showing
pallets of bags?

A That's correct, pallets of bags, some covered
with plastic, some not.

0 There's an exhaust fan there, isn't there?

A There is a typica;‘wallhmounted exhaust, I
would guess, maybe a three-~foot diameter.

y Now, this is in a different area of the plant
than the Ink Room, isn't it?

A That is correct. This is in what you'd call
more of your main storage area.

0. Now, you are looking at the next photograph.

A Now we're back up on -- I'm trying to place
this part of the mezzanine.

o It's a picture of the mezzanine, again, and
some air ducts?v

A Yeah, yeah. The problem 1 guess I have is
this part of the mezzanine is fille& with pigments and

so forth. Oh, I see, here's the other mezzanine. Here's
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the one down from it. I know where I am now,
Q Have any significance to you --
A Well, again, you're looking at the slot exhaust

systems they put on these large tanks.

& I'm sorry, are you finished?

A This is your fill point when you open those,
either pump materials in or pour bags of raw material in,
and then, of course, to collect the dust and vapors as
well in a more direct fashion according to them, if I
understand them correctly, and we still lack details. We
had some sort of canopy, hood over these previously, :
canopy or other type hood.

Q Again, to provide exhaust or ventilation?

A Well, to provide sort of. 1It's not exactly
the most sophisticated control. i-

0 What's the next picture? §

A It's a picture of labels, and this, vaiously,;
has to be a series of labels, strangely enough, off of one
dyum. The one's a timing label and the other is %
tetrahydrofuran, TEF, and the third one is MEK. 'ﬁow, I l
don't know whether all three labels are on one can. I
assume it's a mixed ink formulation with all these solvents

in it. It's the only explanation that I can think of.
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Q Then the next picture ig a different view?

A And I think it's -- I don't know whether he

insisted looking up the head -- on next thought, that is

not a can. It's a big mix vessel, and that's why it's

labeled as containing all three solvents.

Q Those are solvents used by Chrysler in the

manufacture of its ink?
A Correct, those dilutants used for making the
ink spread evenly and so forth. ;
Q Let me ask you something about those exposuresﬁ
|
There were exposures above the threshold limit value for %

some of those solvents back in the plant in the mid '70's, i
wasn't there? ‘

A Yeah, I recall MEK was the predominant materiai
airborne. Again, you'd expect that based on its air vapor
air pressure, but again, I'm saying that based con
recollection without having the data in front of me. That
was the 1975-76 time frame,

Q And the ventilation was put in at that time

to take care of those exposures.

A The additional ventilation was, yes. There

R ROEIT >

was ventilation actually put in a year or more before that,

and that was that March of '74 engineering and exhaust and
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Q Ali right, and what is the last picture?

A I can only assume that this picture, in
addition to being these drums of finished inks, is also
looking at this exhaust system along the wall.

Q Does that have any significance --

A -~ which would be one of the original dilutien
ventilation systems.

Q. Other than that, does that have any
significance to you, that picture?

A Not really because you can't identify what's
in the drums. The pictures are taken from too far away
to tell anything, so all it basically depicts is the
typical bun~type drum with what appears to be ink or
pigment formulations, and that local floor -- not the
local, but the dilution. floor exhaust system used for

fire control. I thought that there were more than that.

MR. DELLI BOVI: Just answer his
questions.
Q ‘Have you seen more pictures?
A I thought there was more pictures taken.
MR. DELLI BOVI: Let's go off

the record.
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(Whereupon, a discussion was held

off the record.)

0 liave you seen additional photographs,
Mr. Toddz?
A If my memory serves me -- the answer is yes,

but if my memory serves me, there was a series of

photographs taken, too, prior to Wallace and Dendinger

being deposed, which goes back a while, of course, and
I've seen those as well. ‘That's why I was saying earlier

I thought I saw more photographs than that, but I do

recall a lot of those were earlier.

0 From your recollection, was there anything
in those additional photographs which you deem to be
important in connection with your opiniong in this case?

A Only that they show in a little more vivid !

detail some of the slot exhaust on the drum filling operation
and so forth that these don't show, so they're complimentary;
and as I recall, we looked at those and then we made the é
site visit. The attempt was made to compliment rather than |
duplicate the originals. :

Q Mr. Todd, with regard to any exposure of E

vinyl chloride gas from the PVC that occurred prior to.

1974 when the additional exhaust ventilation was put in

W omEr omes & dBed S el
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by Chrysler, do you have any opinions concerning whethex
that gas dispersed evenly or whether it either rose or
settled?

). Well, in theory, it would settle, but that's
only in theory. In fact, unless vou've got concentrations
which were fairly astronomical, you would have--with any
sort of reasonable air turbulence and occupancy air, vyvou'd

have relatively uniform distribution.

I'm saying that if you did a very guantitative ,

study, that you couldn't see a pocket here and pocket there,

and certainly if you're deing a specific event which
generates the material, and therefore radiates out from
there, that you won't see that sort of phenomenon.
What I'm saying is that barring those

exceptional circumstances, you wouldn't expect to see
99 percent down near the fleoor, even though vinyl chloride
is much heavier than air, 1 percent in the top l5-or-so-
foot elevation.

v Well, conversely, you wouldn't expect to see
a heavier concgentration up on the ﬁezzanine, either, would
you?

A Well, the answer is yes.and no. If you

were doing specific tasks which would generate it, then

1
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the answer is yes. If you were talking about attic
operations and there was no point source emission up there,f
then the answer is no, so I have to give you a yes and no
aAnswer.

in other words, what I'm saying is if you were |
doing bag dumping, you would expect that as you opened
those bags and dumped them, depending on how good the
whole exhaust ventilation was,that your exposure potential
at that point would be far greater than if you were
standing 20 foot away or 30 foot away. I'm not meaning to
imply that an hour and a half after you got through dumping%
those and yvou closed the 1id, if that's what you did, that |
if you then went up there that the concentrations were
still considerably elevated above the rest of the
surroundings.

It is not that kind of a dead air space by
any stretch of the imagination, nor does vinyl chloride
stratify to that degree barring you have extremely high
concentrations, so there's kind of yes's and mo's in there
both. |

Q Do you know what the odor thresheold is for
vinyl chloride?

A Well, roughly, depending upon who you believe.!
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an odor threshold is sort of a subjective thing. As near
as I can tell, I think it's in the area of about a thousand.
I've smelled it, by the way, if that's the next question.

0 No, it's not. Would you have suspected some~

1

one to have smelled it in an area like this at Chryslef?

A No. One, I'd never expect to smell it at
a thousand ppm, barring some set of leak circumstances.
Secondly, they use MEK, and it has a very low odor
thresheld and very pronounced odor, and if I were to
assume the'76 MEK concentrations were correct and could
be extrapolated backwards, I don't know how you could
expect to smell anything but MEK.

Q Let me ask you now a guestion about parts
pey million, the residual vinyl chloride monomer measured
actually in the PVC grain or whatever-—-

A, Particles, whatever.

" -- is termed residual vinyl chloride monomer;

is that right?

A That's correct.

0 That's on weight»weight basis that that's
characterized as parts per million by weight?

A That's correct.

0. What did you mean by weight-weight basis?

LIZogrTy
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A Well, if you had a kilo of PVC, 2.2 pounds —-
we can visualize that as being roughly a gallon container
or something on the order of 92, you would literally have
your parts per million, one milligram of vinyl chloride in
there, okay-.

Let's assume that really is‘a galion. I know

it's probably a little less thanp a gallon in actual volume.
If we had one part per million egquivalent volume of air --
what the hell would it be with one two hundredths of a
milligram, there's one 150 to 200 fold difference.

What I'm saying is one part per million weightﬂ
weight for vinyl chloride is about 150 to 200 times what |
it would bhe in air. Are you with me?

0. On a weight basis? ' ;

A On milligram or weight basis. One part per
million air is one very small fraction of one part per f
million in liguid-solid, solid.

o The OSHA permissible exposure level or the j
threshold limit valuve, for that mat;er, is on a volume
basis, izn't it?

A That's correct, so again, you're talking about

much lower concentrations, because you're talking whole

percentages or percentages of total saturation. A million
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parts per million -- what's the molecular weight of vinyl
chloride, a little over a hundred. It's on that order of
82, so it would be roughly a hundred million and 92 --
well, a million parts by a == a hundred grams and a cubic
foot of vinyl chloride would weigh -=-

Q They're not directly comparable weights?

A Only if you make the conversion. They're
comparable, but they differ by a factor of somewhere
between 150 and 200. I could sit down and calculate it
very exactly out on that order of magnitudel.

0. Don't you also have to know how guickly the
gas is given off by the PVC?

A You don't have a situation where you have
a parts per million here in the solid, then suddenly,

instantaneously, it all flashes off, because it's trapped

‘in something porous and may escape, you can't say 1've

got a ppm solid, and, therefore, I've got a ppm airborne
or some fraction. I think that's what Carbide or others
were trying to come to grips with.

If you set a limit of residual RVCM, could you,
at some point in a realistic sense predict.what youlwould
exceed the OSHA standard or the action limit or whatever

number they were targeting for. That's what those
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mathmatical models and some of those field studies were
oriented to, trying to make a prediction and, hopefully,
go back to OSHA and say, "Gee, we have it low enough so
that we can, with 99 percent confidence, state that
exposures over the action limit couldn't occur."” If, in
fact, you could confirm that, you would, in theory, get
away from some of your labeling reguirements.

Q I understand yvour opinion. I'm changing
gears now. I understand your opinions with regard to when
ii animal testing should have been initiated b} the PVC
manufacturers and when residual vinyl chloride levels
should have begun to be lowered. I would like to ask you
now if and when there came an appreciation that there was
a hazard exposure to vinyl chloride in the fabricating
| plants, which I believe your testimony has been there was a
realization that the exposure was lower.

A Go bhack and restate that guestion. I'm not
sure I understand it. Maybe you batter break it down into
a couple parts.

Q Let me break it down. If the exposure level
in fabricating plants is recognized to be lower than it
was in manufacturing plants --

A Generally speaking, I think that is correct.

s ey P Y Y P
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NN

Q

A

Q

A,

— —

I think that goes without saying.

Given those exposure levels, when should the

companies have begun to do epidemiologic studies and/or
animal studies to determine where there was a risk of
adverse health effects to the people working in the

fabricating plants?

Well, you would expect, ideally, if the

own facilities, they, in turn, would recommend to the
fabricator whether they were their own plant 0¥ somebody
else's., Your real problem was that the PVC manufacturers
didn't even appreciate there is a potential problem iﬁ

their own plants, much less the guys down the road.

So you're ignering the factor of exposure -~

Qr exXposure levels then --

Well, it's not totally ignoring them. What

I'm saying, I believe, in essence, they ignored it. It
was one of these, "Well, here's this little piece of data,"
| but because those were high concentrations, regardless of

what it tells me, I'll go back to business as usual.

Now, I could understand or appreciate the

situation if they said, well, let's now act on, for example,

this Michigan study where they —- they based on this study

manufacturer recognized and initiated those studies in their

i
l
|
|
‘.
!
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done on acro-osteolysis, and they said, “well, 50 ppm locks
as though it would be a good line." That would suggest
that you better go on and find out where you are in
relation to 50 ppm, and then get your own house in order,
and then maybe pass it on and say, "Well, we think 50 ppm
is acceptable from our standpoint, but know what our
concern is, and then we'll keep you abreast as more data
gets in hand."
What I see occeurring from the depositions

and other sources are, "Let's sit on it for a éouple years.
We'll do some studies, and those guys don't even need to
know because we don't even know if we have a problem, much
less having a problem,” and I think it's only when it gets
to the point that the new standard begins to impact on them
when they go out and say, "By the way, fellows, got some
good news and some bad news. The bad news is the studies
are coming in and this is going to affect you. The good
news is we don't think the exposure's going to be that
awfully high, but here's how you are going to have to
determine it." |

) When, in your opinion, to a scientific degree
of certainty, should there have been a realization that

there was a risk of health to the workers in the PBVC

BFG12317




fabricating plants?

A With the data, it's very easy to play

Monday morning quarterback. However, again, you can always
err. on the side of caution as long as you don't panic

anybody in the process of doing it, and having said that,

I guess the statement I would make is the same time you
begin to look at your PVC manufacturing, you recommend the
same for them as well.
Q And the basis for that is, again, the Viola
study? A !
A Well, the basis for that is not only that,
but what you're saying is I'm going to do some leg work
to see what I can do in terms of monomer reduction, but
I don't even know how far I've got to go, because I don't
know what the health exposures are in your plant other than
the fact that they are in mine. There's no data other
thaﬁ my proféssinnal opinion, and Jack's, I'm sure, opinion,

and experience would be the same, which would tell a guy

who is the manufacturer, the president of X Company that
that gquy has teo have an exposure which is one very small
.
fraction of mine, and the reason I'm saying that is because |

they didn't even know what the heck their own expsoures were

like.
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You can't go out and monitor exposures with
an explosimeter, and again, if you go back to all that
time frame, that four, five year gap, nobody's generating
any air monitoring data on their own plants, much less

telling anybedy else to do it on their’s, and the reason

they didn't want to recommend it is because they didn't !
want to do it on their own.

I would have done them simultaneously,
raecommended that for two reasons, because if I were in the i
position of the president of X Company and making decisions |
to drop the vinyl c¢hloride level, I'd want to have some
index of how much Goodrich was doing at that end, whether
it was part of my company or Chrysler or some other user.

So if I told them I have a concern of possible
health impacts, don't get alarmed, because the data's
preliminary, but we're going to be taking some steps to
reduce the vinyl chloride just in case, while we're doing

i

it, which we don't expect to be able to do overnight, we'd l
liker t¢ do some monitoring.

We'll give you methodology, and by the way, the,
meﬁhodoloqy was already available in a gegeral sensée in
1970. Gas chromatographs didn't pop out of the woeadwork in:

1974, and as a matter of fact, charcoal or similar

A ey o Y g
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adsorption tubes -~ that is AD, not AB —-- they didn't
pop out of the woodwork in '74, either, so the basic
metheds for even doing that were around prior to '74,

Nobody was doing that. Everybody was walking
around with explosimeters and saying, "The explosimeter
may respond to 700 to 800 ppm. If I don't see less than
700 ppm, it's not a preblem. It's as though it's not
there."

And again, ironically, it's below the odor
threshold, so, again, you don't have a bit of aata,
subjective or otherwise, but I would have done the two of

them simultaneously. It would have been judicious. It

~wouldn't have been extraordrinarily expensive, and it

certainly would have been good product stewardship.

Q You said it wouldn't have been extraordinarily
expensive,

A No, monitoring isn't all that heroically
expensive.

0 I'm sorry, what?

A, It is not heroically expensive.

Qo What is?

A Monitering, to determine what your expsoure

of variocus risk groups are. If you go back to the various

e R e D g d
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1970 era, we used to crank out in the petroleum industries,
hundreds of hydrocarbon volatile related samples a year,
five, ten dollars a sample. Now they're up to, what,

25 or $50 a sample, but even so, we don't, on an

individual plant basis, crank out that many, and if you do

it and do it correctly, you don't need to.

o To do it, you need to know there is a hazard !
that exists, though, or may exist? !
A Well, to do it--one of the purposes in doing

it is to find out where you are. Again, with some

materials, if you got a material that has an odor threshold
1imit down here and a potential hazard level up here, you |

don't have to do a whole of air monitoring to determine. :
where you are. I can walk into a MEK plant, and quite often,

'

you can tell without taking an air sample that you don't

have a problem. :

But if I had a material with a TLV similar %
to MEK and an odor threshold of a thousand, that's a
hundred versus a thousand, I couldn't tell you a damn thing{
by odor exceét if I smell it, you're way the hell over it, l
and if I don't smell‘it, I can't tell if you're nine times-

over it or two times over it or one hundred over it,

and that's kind of where you are in vinyl c¢hleoride in that

i
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Nobody knows, nobody seems to care; therefore,
why bother the guy down the line, because you're really
not interested yourself.

MR. BUNDA: I don't have

any other guestions.

CROSS EXAMINATION

BY MR. MEYER:

o Mr. Todd, by 1976, Chrysler had made extensive
improvements in the ventilétion system, correct?

A That's correct, they made some rather
dramatic modifications.

Q Okay.- In the work you've done for Mr. Delli
Bovi in preparing for this deposition, I take it you've
had an opportunity to cbviously review a number of records
and some discovery responses, and in general, did you
familiarize yourself --~ gotten an idea of a total number of
pounds of PVC resin that Chrysler uses in a given year, an
idea of the volume?

A I'm saying this from recollection, the last
figure I recall seeing are something in the many millions

of pounds for the year, but I can't quote you a hard number.
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Q If a particular company supplied a total of
370,000 pounds over the years 1976 to 1980, that would
be relatively small?

A I would think it feprESEnts a small fraetion,
and, again, I'd have to know the total consumption during
that peried, but my recollection is that wauid be a small
fraction.

Q Okay. Again, if a particular company d4did not
sipply any resin at all to Chrysler until 1976, and the
total supply did not exceed 370,000 pounds through the
years-1975 through '80, and the RVCM content of that
resin did not exceed one part per million by weight, do
you have an opinion whether that particular PVC resin had
an effect upon the Plaintiffs in this case?

A If I accept yvour numbers at face value, and
again, I'm not saying you are incorrect, but if you accept
them at face value as being a very small fraction of the
total used post '76, and again assuming one -- less than
one ppm actual residual monomer présent, I would think they

have a very, very small impact. I'm not even sure you

could measure it except by our more sophisticated

analytical methods these days.

0 If, assuming again that PVC resin in guestion

N
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is documented as having a RVCM of one part per million
by rate, how does that compare with other resins? Is
that pretty clean stuff?

A Well, it's either very clean stuff, or it's
one of the unique processes which produces a very low
residual monomer, because 1've seen numbers —- weil, of
course, if you go back far enough, you have in a couple
thousand or more range up to even some reasonable ones,
which far exceeds one, which certainly are far lower than
they were a decade or so ago.

Q What kind of process are you familiar with
that typically vields those one parts per million or lower
results?

A I believe, and I'm saying this from
recollection, I think it's a microsuspension proeess that
gives you your lowest residual concentration. Again, their
imposing above and beyond the pure process itself some

specializations to it.

1
!

1} All right. I'd like to go back on the question

of parts per million by weight versus parts per million by
volume thing, and if I can go over something that you

were guestioned on, excuse me and bear with me a little

bit, but I'm kind of confused by it.
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As I understand the B. F. Goodrich model
that was discussed earlier, was the premise behind that
to develop a model that if we have a known RVCM in parts

per million by weight then we can then extrapolate or

predict a RVCM content in parts per million by volume . in

the ambient air?

A You said what you meant to say, but you put

the wrong words in there.

Q Okay -

A The model was set up, and presumably confirmed

with actuzl field data, because it looks like it is a

pipe tail shotgun picture with scattered data points,
suggesting that if you had a known residual level of -
monomer present in your polymer, and you had a given i
temperature, operating temperature, you could predict
99 or 95 percent confidence, I believe they use both i
intervals exactly -- I'm sorry, the maximum you could

anticipate airborne, airborne meaning VCM and no residual }
i
F

vcM, if my memory serves me correctly, they were projecting

that if you got down to 20 ppm or less with 95 percent
or greater confidence, you would -~ well, put another way,
with 95 out of 100 samples you took under field conditions,

they would predict that your actual exposure would be less

i
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than a part per million if residuals were less than
20,000. They did a whole range, and I think their studies

were up to about 500. I don't believe in those graphs

‘they indicated anything higher than that.

Q And you say the airborne numbers, is that
parts per million by volume?

A Yeah, airborne are always parts per million
by volume.

0 Which is what the OSHA threshold standard is
based upon?

A That's correct. All occupational limi£s
for vapors are expressed in volumes.

Q Would you feel comfortable, then, that if
a resin is documented as having a VCM content parts per
million by weight of one or less, that it would not exceed
the 0OSHA threshold limits for airborne figures?

A I guess, in general, the answer is yes as
long as the analytical work is based on sound sampling
and sound methods. Yeah, I would not expect a one-on—-one
relationship; that is to say, one ppm, even though there is
a differential of abéut 150 to 200 fold between air and

weight-weight. Nevertheless, you're degassing does not

occur so instantaneously that you could expect concentrations

o e 4
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to ever exceed one.

No, realistically, I can't visualize it.
Now, if you said I'm going to flash it off, I'm going to
stick your head in tlosed containers while I flash it off,
then you could do that at 150 to 200, but that's not the
real world.

The real world it generates, it moves away
from the point of origin, in which you have ventilation
which would move it away, anyway, but more importantly,
when you get to heated operations, nobody sticks their
head in the reactor. At least wé hope they don't.

MR. MEYER: I believe

that's it. Thank you.

MR. BUNDA: Thank you,
Mzr. Todd.
MR. DELLI BOVI: We'll reserve

signature.
{(Whereupon, the deposition was

concluded at 4:55 p.m.)

ALAN S. TODD
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Q What you're saying {5 within each one of
these categories you have to meet specific criteria
to establish whether or not that's a good prospective
study or a bad prospective study. You have to catch
all the follow-up., You have to determine that the
exposures, for example, are closely defined. 1Is that
what you're talking about?

A Yes. aAnd I'm not trying to, you know, say

they're good or bad. Sometimes vou can't get it.
That's all I'm saying.

Q But those are varjableg that Qou have to
look inside within each study?

a Yes.

o) But as a general matter your prospective

study would be the one that vyou would like to, that

you generally would rely on if you had a difference
between that or vou had to cheoose between that and a
proportionate mortality stoudy. 1Is that right?

A Yes.

0 And then between a proportionate mortality !
study and a case study, yuﬁ would prefer to have the
proportionate mortality study and you would rely on
that more than the case study. Is that right?

A Right, yes.

21297171
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0 Have you ever heard the term *background

rate" beforevy

A Yes,
Q What is that?
A Well, that generally refers to the rate of a

process disease, death that's occurring in the gene-
ral community, & situation where you assume no expo-

sures or equal exposures, something, some variable of

that,.

Q There are rauses of disease, or specifically
with regard to cancer, that we don't know abkout.
Trhey occur either spontaneously or they're common to
the population. Is that right?

A Welil, there's always a cause, but we dorn't
know what it is, yes.

Q You try and distinguish those from the
cancers that are caused by a particular chenmical ot
exposures when you do an epidenmlological study. Is
that right?

A Yes.

Q Is that what we are referring to when we
talk about a2 standard mortality rate?

A Yes,

Q And those things are taken from a nationwide

21297172
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study sometimes?

A Some group, yes. They ¢an either be nation,
state, city, county.

0 With regard to cancer, those figures are
avajlable nationwide frem, what is it, the American
Cancer Society. Is that right?

A Yes, There are several reporting systems
that will generate that cdata for you, yes.

0 Do you knmow what that information is for

Erie County, Ohin?

A For Erie County, Ohio?

0 Yes, sir.

A No, I don't.

c Can I talk to you for a second neow about

your knowledge of cancer in general. Can you give me

some idea of the most prevalent cancers among males

in the United States?

-3 Lung, probably the most commeon; is the most
common,
Q A lot of that is ascribed to cigarette

smoking., 1Is that right?

A Yes.
0 Ones below that, then, what is5 the next most
common?

212971 F3—
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A

about the same, ! think.

Q

in males. Is that right?

A

Q

127

I think colorectal, although prostate is

Colorectal is a very common form of cancer

Yes.,

What about cancer in the salivary glands?

Where does that fall?

A

Q

Q

cerning what the medical community knows about the

Pretty low.

In terms of freguency you're talking about

Yes. It's low in freguency.

Would you tell me your understanding con-

cause of ¢olon cancer? !

A

involved, asbestos, sone chemical associated other

than asbestos.

Q

A

Yes. There's some feeling that diet is

What chemicals?

Some of the poly¢ylic aromatic hydrocarbons,

some tars and pitches, acrylonitrile, some familizl !

forms of ctancer.

Q

A

with a disease like ulcerative colitis. That's prob-

You're talking now about genetics, right?

Genetics, yes, some association of cancer

1297174
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ably == I've left out a few chemicals, but that's =«

Q Are there cases arising that sc¢ience just

doesn't know what the cause of the colon cancer was?

A Yes.

Q How frequently does that happen?

a That's the majority.

Q What about sinus cancers?

A There are several causes. Cigarettes --

I'll probably talk about head and neck cancers in
this group.

Q You're throwing them together with head and
neck ¢ancers?

A Yes. It"s probably easiest. Cigarettes,

alcohel, and then some association with cancers we've

talked about formaldehyde, There is data about vinyl

thloride and other irritants, wood dust, woodworkers,
furniture workers,

Q Now, you're talking about in the mouth and
in the heaé area, Is that right?

A Yes.

0 In general, as opposed to specifically to
the galivary gland?

A Sinus, yes, or the salivary gland, that's

right.

e1297175
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4] Specifically fecusing on tﬁe salivary gland,
do any of these, leaving aside vinyl chloride, but do
any of these others, are they recognized specifiéally
as attacking the salivary gland or the parotid glangz

I'm using those terms eguivalently.

A That's fine,
L Iz that your understanding?
A Yes, Well, probably cigarettes and alcoheol.

Some associations with other chemicals, but I don't
think they're as strong.
Q Are there salivary gland cancers that arise

that pecple don't know what the cause is?

A Yes.

o Wwhat percentage or proportion of that?

A Those are the majority.

Q You're in occupaticonal medicine. Do you

have an idea about approximately what proportion of

cancers are occupationally related?
A Someplace between ten and 20 percent, I
would say.

Q Where did you get this information?

A Through a review of the puklished litera-
ture. You know, the low.end, I think, is five

percent, and I think Doll will talk about five per=

<1287178
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cent., The high end is about 20 percent, and it gets
someplace in between there, although I think Doll is

conservative.

Q You're talking about Doll and Peto's study?
A Yes.
v That's the one they diéd for the HNational

Cancer Institute?

A Yes.,
Q Which one is the 20 percent?
A Well, several. I don't recall the authors

for those that have suggested it.

i
1
g That was the President's Advisory Board? )

A That's one.
o} The one that Doll says is trash?

|
A 1 don't know that he said it was trash. If

you say 8o, all right,.
Q Well, you're not familiar with that, in
other words. Is that right?

A I'm not familiar with Doll's eomments on it,

ne. !
Q You're not familiar with the gtudy itself ;

that says 20 percent, either, are you?
A NHot that, no.

Q 50 you would agree with me that at least 80

=IZI7XTT
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percent of the cancers have or are ﬁhought to have
origin other than arising from the workplace?

A Yes, at this point. We may be proved wrong
in the future, but data today will tell us that, yes.

Q Can you describe for me your knowledge about

cancer? What is cancer?

A Well, cancer has to do with altered genetics
such that the cell no longer behaves normally and
will spread, divide in a bizarre and unusual fastion,
essentially disrupting normal physiology to the

ext~ent that life is not possible, It implies that

the cancger will spread past the site of origin to a

site some distance from that original site,

0 “hat 1& the word used for that?

A Metastatic disease; metastasis.

Q What causes the cell tco do this? !
A Well, probably several stages, several

steps. We know a fair amount, although still the

precise mechanisms aren't well worked out, but what

likely happens igs several different events change, a

change in the DNA, the basic genetic c¢ode, such that

the cell affected no longer either makes proteins,
enzymes ot goes about body growth repair normally,

then followed by additional changes in other portions

21297178
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of the genetic code, the DNA, so that the either
control, regulation of that particular area, that
particular gene, no longer occursg appropriately,
allowing for additional and more rapld growth,

We're basically talking about likely several
different steps invelved with clones of cells growing
at firest not necessarily malignant but abnormal,
becoming progressively meore abnormal until they
attain malignant status, that is, the ability teo

spread beyond the local source,

Q We're talking about the loss of a conttrol

mechanism in the cell for reproduction. 1Isn’'t that |

right?
A That certainly occurs, yes.
0 When you say there's a DNA alteration, do

you know why that occurs in cancer?

A In some cases it's quite clear what hapnons,
A chemical, because of its reactivity, makes what's
called an adduct. It attaches to the DNA permanently
in such a fashion that that cell and all the other
cells that come after it don't behave properly or
normally. 1In other instances, it's not clear. GSone
situations, pieces get added, deleted, but it's not

ctlear, the process.

21297179
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Q You're familiar with research on altered
genes?

A Yes.

Q There are a lot of theories going around

about carcinogenesis. Is that right?

A Yes.

Q And research is going on at this time?

A Yes.

Q But it's not exactly established how that

occurs Iin all instances?
A NC.
8] Do you know the phrageclogy ot the terms

"promoters™ and "initiators"?

A Yes,
o) Describe for me vour understancding of those.
A Well, that's basically what I was doing. An

initiator is that chemical that will start the ball

relling, 2o to speak, has ability to attach to the
DNA, change the DNA, férm a DNA adduct in such a way
that they have a permanent c¢hange.

The promoter has to do with & chemical or 2
substance that will make alterations at some other
part that will enhance the growth, development of

this initiated cell or cellae.
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Q Do you know how vinyl chloride acts as a

carcinogen?

A Probably in both of == many of the initia-
tors are also promoters. Either wvinyl chloride
through its metabolism forms this epoxide that's
guite reactive, retrofilally attaching to DNA, chang-
ing it, forming adducts. This is fairly typical of

many of the carcinogenic materials.

Q You say it forms an epoxide?
A Yes.,
C Su what you're talking about is the vinyl

chloricde is metabolized. Is that right?

A Yes,

Q Vinyl chloride is not a carcinogen, but it's
processed by the body to form a carcinogen. Is that
correct?

A Yes. That may be a real shade of difference

there, but that's right. It's probably a metakbolite
that causes the problenm.
8! The metabolite has been found to be formed
in the liver, 1I= that right?
A Well, anyplace where there's cytochromes.
And the liver is not the only site. The liver is the

primary site for wmetabolism, and most of the cyto-

21297181
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chromes are there, but the process, the ability to

metabolize materials, exists elsewhere in the body,

teoco.
Q Have you heard the term "metabolie pathwayr?
A Metabolic pathway, yes.
Q What is that? :
A It speaks to what we've just been talking

about, that is, the zteps and the changes that occour
in a specific substance, chemical, that either

renders them active or inactive. Life makes many
different things, proteins, enzymes, and there's a
metabolic pathway that starts with building blocks
and makes those. 0Or, with respect to synthesized
chemicals, proteins in the body, or excgencus cheni-
cals, outside the body, they get integrated threough =2
pathway.

Q It refers to 2 mechanism through which an
ocoutside chemical comes into the body and arrives at a
certain part of the body where it does harm,. |

A That also may be included, yes. It has more
to do with pharmacodynamies. The pathway specifi-

cally has to do with what -=- has to do with its

Q If I can back up for just a second, the fac:

CIlTARS
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that, for example, sunlight is known to be a cause of
cancer, skin cancer specifically, vou know that to be
true. 1Is that right?

A Yeas.

o} The fact that sun caunses cancer of the skin
does not necessarily mean that sun can cause lung
cancer. Iz that right?

A That's right.

c Ané that's because you have these metabolic
pathways, and there's no explanation for how the cun
¢ould Cause any ch%nges in the lung, because the
lung's inside the body. Is that right?

A Yes, although I'm not sure I understand the
metabolic pathway, what you're driving at in terms of
that. The sunlight does not reach the lungs. 1It's
stopped by the skin, The energy is absorbed by the
cskin, s0 ==

Q There's some pathway between what happens on
the skin once it's exposed to the sunlight and the
effects of the sunlight, the chemical changes that
occur and the eventual development of cancer. That's
what I'm getting at,

A All right. I wouldn't call that a metabelic

pathway.

212971863
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Q Well, there's some relationship betweean
what's known to be a cause of cancer and the place
where the cancer arises. 1Is that right? |

A That's right. Energy is abscorbed and the
energy from sunlight, ultraviolet radiation, produces
genetic DHA alterations in some of the skin cells,
and that's what occurs.

Q You'd agree with me that the fact that
something is Known to be a cause or suspected to be a
cause of cancer in one particular part of the body
doesn't mean that that particular substance will
cause cancer in any part of the body?

A No. You have to be able to demonstrate that
that substance can get to =- I mean, that would ke
vital, The substance or the metabolic product or
some such has to reach an area for that to be a
primary site for cancer.

Q A more specific example, there is knowledge
that vinyl chloride can cause angiosarcoma of the
liver. s that right?

A Yes.,

Q That doesn't necessarily mean that vinyl
chloride is known to cause skin cancer?

A That's right.

|
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Q Let's talk now about the effect that dose
has on the formation of cancer. What are your
thoughts on that?

A That's a difficult area, From a statistical
peint you can talk about dose having an effect upon
the prevalence, the amount of cancer that occurs in a
population. The higher the dose, the more cases
Yyou're going to develop. But by the very nature of a

farcinogenic material, it's very difficult to find a

doge that doesn't cause some problem, i.,e,, poten-

‘tially cancer., We know that the body has the ability

to repair potentially carcinogenic events, In other
words, a DNA adduct gets macde that the boady is able

to cut out. But in terms of threshold dosage, for
example, I don't think that we can talk about safe

doses, s5afe exposures for materials that are carcino-

genic.
Q Why do you =2ay that?
A Because of what I've just talked abeout. In

other wordes, if something is8 carcinogenic, it means
by dafipnition that it has the abhility to alter DNA
and, tﬂerefore, that ability ¢an occur at almost any
dose. Thus, you'can't really talk about safe levels.

Q Why do you say that ability can occur at
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2almost any dose?

A Because all that it takes i one molecule at
the right site to cause a problem. ¥Yow, statisti-
cally you can talk about the more molecules you have,
the more likely you're going to cause that, That's
absolutely true, But we know that 6ne molecule can

produce the problem.

Q Thecoretically, you're talking about?
A That's right.
Q That is, as a practical matter it doesn't

work that way, Is that right?

A Well, with many substances -- we can show
that single asbestos fibers are sufficient to produce
mesotheliomas, and that's probably the easiest exam~
ple, because it's very difficult to give a person one
molecule of a substance, But you ¢an give them one
fiber in a laboratory setting.,

Q Well, all ©of us are exposed to sunlight and

all of us don't have skin cancer.

A That's right,.

Q Correct?

A That's right.

o All of us are exposed to vinyl c¢hloride, fo:

that matter, and all of us don't have cancer of the

e — — i i — T — i i— T —— | —_———
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liver. Corregt?

A You'd have to go some to prove how much
we're all exposed to vinyl chloride.

0 Well, woyld you accept the theorem that all

of us are at least exposed to a molecule of vinyl

chloride?
A That may be so, yes.
Q 80 there are at least the defenseés in the

body to fight off exposures like this? l
A That's right. 5
Q So it's not necessgarily going t¢ happen that
You get cancer just because you're exposec to 2
molecule of a catrc¢inogen?
A Right, vyes. I didn't mean to imply by
anything that I said that that was the case.
Q And, in fact, the U.S8. Government -- again,
Wwe're getting inteo areas of policy -- but permits

exposures to known carcinogens at levels which the

scientific¢c community, or at least the government,
believes are acceptable,

A That's right. You know, cases at about one

|in a million have been ruled == you know, exposures é

that cause, one in a million have been ruled to be

safe, basically. ‘ 21297187
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1 Q What 4o yvou know about the exposures that
2 Mr. Wallace and Mr. Dendinger had in the factory?
3 I'm talking now about materials other than vinyi
4 chloride or polyvinyl chloride.
5 A There were some solvents of the ketone type,
& methyl ethyl ketone, MIBEK, methyl isobutyl ketone,
7 some tetrahydrofurans, I believe, some toluene,
a8 perhaps some trichlorovethylene, some dyes. I don't
9 know the specific¢c names of those.
10 Q Now, did you analyze these exposures in your
11 consicderations of cause, potential causes, of their
12 cancers?
113 A Yes, I've taken them into account.
14 Q What about MEK? Is this known to cause any
13 cancers of the mouth and throat or the colon cancers?
16 A Not known to be.
17 c Not known to you to be?
18 A That's right. And I don't think to the
19 medical community.
20 Q Wwhat about the MIBK?
21 A Xes.
22 o] What abput that?
23 A I don't think so for that, either,
24 Q For either type of cancer?

21297188
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A That's right.

Q What about THF?

A Not known to be.

o} What about toluene?

A Toluene may be a promoter.

Q But in your opinion, it's not an initiator?

A I don't think it's an initiator, that's
right.

0 What about the relationship between these?

You c¢an have initiation and never have it grow into a
gancer. Isn't that true?

A That's part of the theory. I don't think
the answer's in on that. But in the one sense I
think the answer's no. It may be a very benign,
slow—-growing type of cancer. ©On the ¢other hand, that
may be, you know, the initiation may p:oduca the
benign growth, for example, although, to my point of
view, to be an injitiater of cancer really has to be
something more than something benign, but depending
upon which particular theory yeou're holding as to how
you would answer whether a cancer can develop without
a promoter. And, of c¢ourse, many initiators are pro-

moters themselves.

Q I'm not sure I got an answer to my question,

£1297189
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My question is if vinyl chloride, in your opinion, is
an initiator and you get another chemical as a pro-
moter, an initiator can change the DNA chatacteristic
in the cell. 1Is that right?

A Yes.

o] That cell cap die if it doesn't reproduce.
Is that right?

A That's right.

Q And that's the job of promoters, is to
promote the reproduction of those cells. 1Is that
right?

A wWell, all richt. I mean, it's not guite
that simple., 11f, in fact, the initiated cell dies,
then no promoter is going to bring it back. Okay?

Q That's right.

a . So the scenario would be that an initiator
causes abnormalities that in theory ultimately would
lead to a cancer. The promeoter brings that cancer
forward in timae.

Q And if you don't have a promoter, then vou
don't have the cancer growing?

A Or maybe it's growing more slowly and isn't
going to develeop for some time, a longer time down

the road.

— — — — — — — T — —— . —— —— ——— —— A — —— —a
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Q Or it may never develop?

A Qr possibly that individual could die fron
something else first, right,

Q So if you have toluene, which is a promoter,
the toluene could have been promoting the cancers in
these gentlemen?

A That's possible.

Q Fave you sorted out in your own mind the

relationship between these two?

A T thirk so. I'm interested in more informa-

tion as to how much toluene and so on was invelved.

a) well, le: me suggest that at times the
toluene exposure was in excess of the thresholé limit
values, In vour opinion, would the toluene have Leen
a substantial contributing facteor to the ctancers that
arose in one or both of these gentlemen?

A It depends upon how much, how coften thkat was
eccurring.

o] Well, explain . that for me. How mueh wouléd
be enough?

A well, was this once that it was over the
TLV? Was this every day. constantly, eight hours a
day, five days a week, it was over the TLV? All of

those things. I mean, the more of the exposure, the

2129719y

—_——— e — - — i ———— ——

BFG12473



D

140

il

12

13

14

13

16

17

18

1%

20

21

22

23

24

14%

more likely that it became important in terms of

preomotion,

Q Well, tell me how much exposure would bhe

significant and enpugh for you to decide in your own

mind that it was a substantial contributing cause to

the cancers.

A I think that if there was constant exposure
te a hundred parts per million, for example, of
toluene, you know, eight hours a day, five days a
week, through most of these particular men's emplov-
ment, that would be an important role,

Q What if it was less than that in termes of

the length of time? How about a couple of years'

Iexposure?

A That also could be possibly impeortant. It
wvould depend upon which years, what else was ceing con
at the time, and so on.

Q You don't have that information yet. Is
that right?

A No.

Q That's information that you would need
befofe you make a decision?

A Yes,

Q Bave you been provided with information

212971932
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1 concerning exposures in the factory?

2 A Neo.

3 Q Rave you been provided with information

4 concerning exposures to vinyl chloride?

5 A Not specific measurements. I have general

6 knowledge of the types of exposu:es'that would occur

7 in this type of situation, but I have not seen

g specific¢ numbers,

9 Q Tell me your general knowledge about types
10 of exposures like this,
11 A Generally, conservative would be one to five
12 parts per million generally with peak exposures prob-
13 ably occurring daily, peak exposures of 25 to 100
14 parts per milljon, although both of these individuals
15 remarked that they could smell vinyl chloride, which
le would mean preobably considerably higher exposures.
17 You know, the atility to detect vinyl chloride, some
18 say, can be done as low as 400 parts per million, but
18 many think it's much higher than that.
20 0 In your experience, has anybody in a fabri-
21 cating situation documented that they could smell
22 vinyl chloride and it actually was vinyl chloeride?
23 A This is the most descriptive detection tﬁat
24 I've seen.

21297193 ——
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1 Q Have you expressed an opinion as to whether,
2 in fact, they were smelling vinyl chloride as opposed
3 to something else?

4 A All I have is their description of it, sco I

5 can't say.

6 Q What about if you were supplied with infor-

7 mation that an industrial hygienist from the State of
8 Ohio receivec that information, checked it out and

g concluded that they were smelling the ketones cr 5

10 something else? Would that have any bearing on your !

11 analysis? i

12 A Yes. i

13 MR. DELLI BOVI: I'm geing to ebject., You

14 can go ahead and answer. %

15 Q Okay. What effect wpuld that infoermation

16 have?

17 A If a hygienist had made an evaluation, that

lsg would certainly speak te the opinion at the time of

19 the evaluation. These gentlemen are dead, 5o it's

20 hard to gquestion.

21 Q It's harcd to ask them what they smellegd?

22 A Yes. All we have is their description that

23 they smellaed this sweet type odor.

24 Q If you had your choice between the analytic

BFG12476
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1 measurement done by the State and by Chrysler versus

2 their opinigon, which would you place more emphasis

3 upon?

4 A It would depend upon the timing of that. I

5 mean, if they're smelling this and saying "I'm smell-

6 ing vinyl chloride™ and scmeone is there measuring

7 and says, "No, it's this," then it's mueh more on

g what's being measured. If it's a historieal thing,

9 "We used to smell this all the time; we haven't %
10 smelled it in a while,”™ and measurements are done |
11 then and say, "Yes, you're right; you're not smelling!
12 vinyl c¢hloride,” then the historical observation
13 would have more credence. i
14 {Recess taken.) i
15 Q Doctor, we were talking about exposure i
16 levels in the Sandusky Chrysler Plastic Products é
17 plant. You have not seen those figures, 1Is that ;
1g right? E
19 A That's right. %
20 Q If, in fact, the exposure levels were below
21 the level of ;5 parts per million, would that have a
22 bearing on your opinion?

23 'MR. DELLI BOVI: oObjection, You can answer,
24 A If{ someone can demonstrate, yes, that expo- !
|
|
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1 sures throughout the whole period were never above
2 .5, yes, that way.
3 Q How would that affect yvour opinion?
4 A Well, that would mean there would be essen-
5 tially little or no exposures to vinyl chloride.
6 Q And that would affect your opinien about
7 whether these cancers were caused by vinyl chlorice,
=] then. Is that right?
9 A Yes,
10 C You weuld have to change your opinion and
11 conclude that.they were not caused. Is that right?
12 A It would be much less likely, ves.
13 Q We weren't finished going through some of
14 the other exposures. You thought there was scme
15 rtrichlorocethylene there.
1¢ A It seems likely, yes.
17 ' g What about the effect of that exposure?
ls Would that have any effect on the cancers?
19 A Possibly. There's some evidence that
20 trichloroethylene is carcinogenic.
21 Q  1If there was exposure to that chemical at
22 ' the plant, in your opinion, would th;t have playe§ a
23 contributing role to the cancers in these gentlemen?
24 A It's possible,
j
cl2971%9
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1 Q What about the dyes? There were nufmerous
2 dyes used in the ink room where both of thesgse gentle-
3 men had exposures, Have you analyzed any role that
4 these dyes may have played in the cancers?
5 A I don't know which ones they were. hyes,
& you know, bladder cancer's associated with some dyecs
7 for sure,. S0 it would be valuable to get information
8 about that, about those dyes.
9 Q Don't you need that information before you
10 can form a conclusion as to the caugse of the cancers?
11 A Well, except that the vinyl chloricde is
12 fairly striking here and that sticks out in terms of
i3 causality.,
14 Q But you haven't ruled out any other possi-
15 ble -- these particular possible causes?
16 A For completeness I should get the informa-
17 tion about the dyes, yes.
le Q what about their exposures to other sub=
19 stances and materials im jobs other thanm at Chrysler?
20 Have you analyzed that? |
21 A, Yes, I have some job descriptions of other i
22 enployment., 1
23 Q Have you found any exposures in those jobs
24 that are of significance to you?
1237197
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1 A I don't think s0, WNo, I don't think so.

2 Q What about their lifestyles? Anything other

3 than their occupations? Have you analyzed that'for

4 both of these gentlemen?

5 A Yes,

6 Q Have you found anything there that, in your

7 opinion, would be a factor for contributing te the

8 cancers?

8 A I don't think s0., Neither one of them, Hr.l
10 Wallace was not a smoker. Mr. Dendinger Smcked‘a ‘
11 pipe, claimed not to inhale it. So both have very
12 little smoking history. Alcohol is not a problem.

13 Diet looked like there's nothing special there,

14 either. 80 I don't think there's anything soecially
15 that's invelved.

16 0 well, let's ztop for a second, if we coulc. |
17 The discussion of diet is in particular connection
lg with the colon cancer. Is that right?

19 A Yes.

20 0 Isn't it alse a fac¢t that there is not a

21 full knowledge by the medical community about what
22 particular factor in diet causes the cancer?

23 A That's right.

24 o] S50 the fact that Mr. Dendinger ate like the

— e —— i e T Cm— e e T T — | e e e e -
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rest of ug or, if I can back up on that, the fact
that Mr., Dendinger had a diet and it's not entirely
¢lear what that diet is, how can you rule that out as
a cause of the colon cancer?

A It basically means that the risk of diet is
probably awash with the background; in other words,
that there's nothing that sticks out. Fibers seemed
fairly normal, nonexcessive fat, you know, meat diet.
S0 there's nothing that sticks out in it, ané you're
left with, well, there's some hint that diet may be
involved, but given other exposures that we d0 know
about, my opinion would then be more for the vinyl
chloride.

0 Well, let's get into the meat of it here. I
am correct, am I not, that in both the colon cancer
involved in this case and the parotié gland cancer
involved with ¥Mr. Wallace, neither one of those
cancers had any particular characteristic which is
known by the medical cammunity to be asscociated with
vinyl chloride caused cancer?

Do you understand the question?

A By cell type you're referring to it?

Q Yes, sir. Or by any other characteristic.

A Well, there's gseveral pieces of information
21297199
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1 that would, im fact, link their canée:s to vinyl
2 chloride.
3 Q Tell me about that.
4 A With respect to the Balivary parotid, we
5 know that the zymbo gland cancers in the laboratory
6 studies were occurring as a result of vinyl c¢hleride.
7 The analogy from the zymbo gland to the parotid |
8 salivary is, of course, very obvipus., Humans don't %
L have zymbo glands, but the location anéd the function |
10 is quite similar., 1 have had a previous patient witb;
11 oral cancer as a result of vinyl chloride, and there
12 are some interesting case reéeports showing that. |
13 With respect to colon cancer, some of the
14 epidemiologic studies will show increased rates of |
13 colorectal cancer. The epi., study of the Chrysler
lg facility itself will show significant coleorectal
17 cancer in individuals with possible exposure to vinyl
18 chloride, and I think that lends considerable weight.
19 Q Al right. Yo¢u misunderstood my guestion.
20 A ¢ch, all right.
21 Q Looking at the rcancer cells and where they
22 arose in Mr, wallace and Mr. Dendinger, is there
23 anything characteristic about those cancers which
24 would distinguish them from a person who had cancers
< 1297200
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in the same site but who did not have exposure to

vinyl chloride?

A You're right, I did misunderstand, and there
isn't anything.

Q S50 1if we look at Mr, Dendinger and his colon
cancer, his colon cancer would looklthe same as
someone else who had ¢olon cancer but had no vinyl
chloride exposure?

A well, right, but --

Q Well, 1 want to establish that so0 it's very
¢lear on the record. There's nothing you can look at
in these cancers per se that you can say just by
looking at that, "I can tell what the cause was."

A That's right.

Q I'm trying to distinguish that from, for
example, the DES cases where, as you know, you can
look at those cancers and they're a very unusual type
of cancer, and if you look at that and see the cancer

cell type, you know what the cause is.

A  There are a few situations, but ==
Q These are not among them?
A Right, Most cancers you canneot tell from

looking at them, Most cancer locks like any other

cancer at that site.

21257201
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1 Q So for the completeness of'the recoréd, the

2 parotid gland cancer is of the same type or the same

3 characteristic that you can't look at the parotia

4 g9land cancer and say, "I know it's mucoepidermoid

5 cancer," and knowing that, say immediately, "Yes, I

6 know that's vinyl chloride®? That's not possible?

7 A That's correct.

B Q What about Mr, Dendinger and his digestive

9 system problems? I'm still on the topic now, you
10 understand, of other risk factors involved with ;
11 cancers besides vinyl chloride, Have you analyzed j
12 his digestive problems? }
13 A Meaning? E
14 Q Are you aware of them, .
15 A Other than that caused from his cancer? |
16 Q Yes, s5ir.

17 A Like his peptic ulcer disease he had in the
18 past?
19 Q Among other things, yes.
20 A Okay. That is all that I know about with

21 respect to previous gastrointestinal tract problems
22 other than that directly related to his ¢cancer, and I
23 don't think that that has any particular bearing on

24 the development of his cancer.
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Q How much have you reviewed of the medical
recorde of both ¢of these gentlemen?

A Records on Dendinger from, 1 guess the first
records are from Sandusky Memeorial Hospital, April
‘84 through the last record {s, I guess, at Fire=
lands' Community, the 31st of March of '86,

Q As you sit here today, you're not aware of
his kidney or gallstone problems?

A The Kkidney, but that's not gastrointestinal.
I was not aware that he had any gallstone problems.

Q What about his diverticuleosis? 1I'm not sure

if fe's =losis or divertigulitis, one of the two.

A I an not aware,.
Q Would that have any bearing on your opinion?
A I don't think either one of them would. If

those were, in fact, true, they wouldn't have any
bearing on his cancer.
Q Obviously he was having problems with his
digestive system, though. Would you agree with that?
A 0h, quite clearly. I mean, that's what lead
to the di?gnosis, 1 guess, ultimately, April of 1984.
Q Do you have any idea as td whether or not a
patient who presents symptoms such as these invoelving

various problems in his digestive gystem presents an

21237208
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increased risk of ¢olon cancer?
A No. These problems described in him &e not.
There are gastrointestinal problems that do, such as

vlcerative colitis or particularly familial polypo-
sis, but these particular problems are not.
o] Do you Know whether he has a family history

of colon cancer?

A Nene that I know of,

0 You say vou don't know of any?

A That's right. 1'm not aware of any.

o] What about Mr. Dendinger's exposure through

hie painting and things at heame? Does that have any
bearing on you?

A Well, the painting e¢can be hazardous. t d4id
take that into account. The problems frem painting,
are primarily neurclogic, and I don't think have to
do with his, either: in this case, his colon cancer.

Q Did you take into account his exposure to
carbon tetrachloride?

MR. DELLT BQVI: (Objection. You can go
ahead and answer.

A Yes. I'm not aware that he was having a
carbon tetrachloride expcsure;

Q Assuming that he had cancer exposure, would

21297204
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that affect or change your opinion?

A I don't think. Carbon tetrachloride, of
Ccourse, causes problems in the liver, including liver
cancer. I'm not aware of relationship to colon.

Q Have you taken into consideration any other
environmental factors in his colon cancer?

A I believe 80, yes,

o} Are you familiar with the literature which
suggests a relationship between colon cancer and
coffee consumption?

A I've seen reports. I don't think there's
any strong assogiation there,

o, It's your opinion that there's a2 streng
association between colon cancer ané vinvl chloriéde?

A I think it's stronger than coffee.

Q And for that reason you're rejecting coffee
and accepting vinyl chloride?

A Yes. Nothing that I have seen really shows
anything between coffee and colon cancer. There have
been quite a few studies to negate that,

Q If there are affirmative studies, would you
accept that as being a risk factor for him?

A For coffee?

Q Yes,

BFG12487
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A I think those have shown to not te good
studies,
Q S50 the studies that negate that are more

rersuasive to you. Is that right?
A Yes.
Q What 8o you do when there are conflicting

studies like that?

A Well, youneed to look at the studies them-

selves and what was the methodology. How did they

document eéxposure, vou know, ingestion of coffee,
example. How did they verify disease.
c If there are conflicting studies, can you

establish to a reascnable degree of medical certai
whether or not a particular factor is a causative
element?

A You can't always, without doing more stué
ies, Depending upon the strengths or weaknesses o©
the study, you freguently can come to an epinion.

Q Are you famillar with the confllicting
studies involving vinyl chloride in colon cancer?

A Yes, I think I am.

Q You're aware of the fact that there are
¢pidemioleogic studies showing no increase in colon

cancer?

21297206
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A That's right,.

g Ancd in fact, a lower than expected level of
cancer?

A I've seen those reported, too.

Q How do vyou reconcile those with the studies

that you're referring to?
A well, I think the particular piece that
makes this one so helpful is the study in this par-

ticular plant. I must say that I haven't looked

‘exhaustively at all of the negative studies to be

able to truly critigue ther, but I think this study
is particularly strong.

Q If I can stay on an abstract level for a
second, you've been asked many times during the
course of the deposition that your've been giving to
render an opinion tov a reasonable degree of medical

certainty. Is that right?

A Yes,

Q What is your understanding of what that
means?

A That it's more likely than net, Not a

hundred percent, but more than 50-50.

Q £§1=49 would be =~

A Might be. 212387207
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Q In termns of what's availabie in the litera-
ture, what would you need bhefore you would conclude
that there's a reasonable degree of medical certainty
that something is a causative element?

A Evidence for general carcinogenicity. 1In
other words, you probably would want to be able to
show mutations in bacterial systems, although benzene
sticks out as an example that doesn't do that, Lako-
ratory evidence, angd then human evidence,.

How, you don't always have all of those., If !

you have bacterial and laboratory and case reportis,
that may be sufficient. If you have good epi.

studies like benzene, for example, without laboratory

or hacterial systems, that becomes sufficient.

Q Have you formed an opinion {in this case that
vinyl chloride is a cause of the cancer in both of
these gentlemen to a reasonable degree of medical

certainty?

A Yes,

Q What {s yocur opinion? |
A Oh, that it has. : !
Q Why? |
A Some of this I answered earlier when I

misunderstood your gquestion. That is, with the sali-
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vary parotid, the obvious ability for the vinyl chlo-
ride to contact this pertien of the body.

Q Well, wait. Okay. Go ahead, I'm sorry.
Pardon me for interrupting.

A That's all right.

The 2zymbo gland tumors in laboratory
animals, the case reports of oral cancer in individ-
uals with vinyl chloride exposure, the lack of the
two primary causes of oral cancer, that is, alcohgl
and cigarettes, and the rather unusual nature of a
salivary parotid tumor make, I think, vinyl echlorice
a pretty strong case for Mr. Wallace.

with the colon cancer, frankly, I don't
think the evidence i5 as strong. He doesn't have
anything striking in terms of social or nonoccupa-
tional causes. With respect to the vinyl chlorice,
there's certainly @ mechanism for the vinyl chloride
to get to the colon. 1Inhalation, expecteration,
ingestion and/or a pass threough the liver and extru-
sion through the biliary system all demonstrate the
ability for it to get there in the first place. The
epi. study from the particular site showing increased

colorectal cancer.,

Q Anything else? 21297209
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A NG.

Q What is your understanding concerning the
length of exposure for both gentlemen?

A Mr. bendinger started working at Chrysler
facility in 1968, and his exposure to vinyl chloride
in the ink room occurred off and on througheout his
enployment there until, I guess it was 1980. He
estimated about 30 percent of his time was spent in
the ink room where, I think, some of the higher
exposures to vinyl chleride occurred.

Q Why do you say that?

A The description of the process, dumpiﬁg of
Eags of the PVC resin into the vats and the generazal
processing seemed to me tc make that the highest
eXxposure to any ¢f the VCM, the residual vinyl chlo-
ride mononmer.

Q Why do you say that?

A Dust was higqhest, concentration of resing in
the air was highest, and that would seem to me that
that would be the highest ;evel, the highest places.

The &dther time was s#ent, the remaining 70
percent, out on production where there were also some
exposures but prpbably not as great,

Q  That's Mr., Dendinger?

21297210
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A That's right. And Mr. Wallace was involved
in produection from '72 to '74, and then after '74 was
in the ink room almost entirely until he stopped
working, I'm sorry. Until *'78. VYes,

Q S¢ at maximum that's a six-year period. 1Is

that right?
A For him, yes.
Q In your experience, is that sufficient to

cause any type of vinyl c¢hloricde related cancer?

& Yes.
Q Where do you get your information for that?
A The review even of the study of that plant

talked about tancers in individuals less than five

vyears.
0 Okay. There we're talking akout lurg

cancers and different other cancers, right?

A That's right. Those are lung and colo-
rectal.
o) There are multiple exposures or causes for

those, right?

A There certainly were more than vinyl chlo-
ride, that's right.

Q Chief among the lung cancer the cause is

cigarette smoking. Is that right?

21297211
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1 A Could be.
2 Q You don't know the causes of the cancers in
3 those cases, right?
4 A What do you mean?
3 Q From the plant study you don't know the
6 cause of the cancer in those cases?
7 A All you can Ehow is it was production that
8 would show the statistical relationships.
g Q Eetween what?
10 A Lung cancers ancd those in production areac
i
11 had higher rates of lung cancer than those not in l
12 production,
13 Q Well, let's look at the study and see what
14 you're talking about. I don't have mine with me, so
15 I'm going to have to look over your shoulder.
1é 2 Coating/finishing, statistical relationship.
17 Certajnly elevation overall. They don't give P
18 valyes there for me to know exactly what the rela-
1l tionship was. Again, review of all cancers, cer-
2Q tainly lung is up. You can't make too much out of
21 that because there's no comparison. But I think
22 that's certainly something else. |
23 Q Thatt's what you're referring to when you're
24 vreferring to Chrysler showing =- you're Oon page =~
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A Table 2.

¢ -~ 12 of the record, Table 2 refers to 8 of
Chrysler and U.8. is 4.677?

A Right. And gpecifically this of c¢oaters ang
finighers of 4 versus 1.1.

Q You view that to be signiticant to you. Is
that right?

A Yes,.

Q Do you know what the cigarette smokiﬁg
habits of those people are?

A No., Well, we don't know that,

Q Do you know what the -- okay. I'm sorry to
interrupt vyou,

A In SMR data without knowledge of cigarette

smoking and you compare to the general population,
you make an assumption that the cigaretite usage ics
about the same. We know that's fairly reliakle, not
as exact as you'd want it, but without data that's
the best vyou can do.

Q But my question remains, you dbn't know the
cigarette smoking habits of those four people, co
you? |

A Nor 4o we‘know it in the other group, you're

right.
21797213
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Q But it's a2 lot easier to find it in four
People in the factory than it is in the whole popula-
tion of the United States, isn't it?

A That's right.

Q Ané you can certainly, by finding that out,
find out whether your assumptions are correct or not?

A Well, but then you're ==

MR, DELLI BOVI: W%Well, let me state for the
record that we have regquested that data from the
defendants, and the defendants have refused, at
lgast to date, to provide us with it,

MR. BUNDA; Well, I think that's Incorrect,

Firk. You never asked us for the cigarette snok-

ing history.

MRE. DELLI BOVI: I asked for a ceopy of the
report.

MF., BUXNDA: You've got a copy of the recort.

MR. DELLI BOVI: The report included a com-
puter listing of the cohort, That would allow us
some ability to determine who these people are
that are identified in these documents. Yot
should bave that, hopefully, when we get to

Milwaukee,

MR. BUNDA: I understand that, but you've

21297214
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never asked us for the cigarette smoking habits

of these people.

Q You need to know that, Doctor, don't you,
before you can determine whether their lung cancers
are most probably due to cigarette smoking or some-
thing else?

A Well, you need to know more than just their
smoking habits, You neec to know the smoking habits
of the total population at the facility as well as
the population in the U.S. in general, because right
now we are comparing apples to apples. We're compar-
ing groups with presumed similar amoking histeories to
groups wWith similar smoking histories.

Q You don't know the exposure levels of the

people in the coating/finisghing department, either,

do you?
A That's right.
Q 1 forget what we were talking about. Oh,

the period of exposure.
You're relying on this gstudy toe tell you
that six years is sufficient exposure to vinyl <¢hlo-

ride to cause cancer associated with vinyl ¢chlorice.

Is that right, Doctor?

A Yes. And if you look at many of the epi.




169
1 studies, you've got a five-year peéiod of exposure,
2 frequently sufficient enough to ptoduce problems with
3 cancere developing with an appropriate latency period
4 down the road,
5 Q Which one are you talking about?
3 A Well, I don't them filed right here to =--
7 Q Well, I would like you to showme the stucy
B that says that there are cases of cancer arising five
9 years after exposure. |
1l¢ MR. DELLI BOVI: That wasn't the gquestion. |
11 A Yes, Five years of exposure. E
12 Q After five years of exposure.
13 A Right,
14 o} And that iz deemed to be a sufficient expo-
15 sure to cause vinyl chloride associated cancer. C(Can
16 vyou do that? E
17 A I'm not sure that I can do it right now.
18 c Well, can vou send me a supplementary letter
19 indicating that? |
20 A Yes. ;
21 o) Or you ¢an give it-to your counsel and he l
22 can give it to me.
23 A 1t usually helps if you send me a renincer
24 to do that. o©Okay?
_
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0 That's fine. But as you sit here today, you

can't name & particular study that you're referring

to. Is that right?
A That's right,

Q Would you agree with me that a five=-year or

a six-year period of exposure is not the mean or
average latency period among vinyl chloride associ-
ated cancers?

A Oh, I wasn't talking about latency. I'm
talking about exposure.

Q Well, exposure perieds, excuse me.

A I think that five years has been shown to be

sufficient.
Q No. My cuestion was not sufficient. My

question was the average exposure perioéd is much

higher?
A Oh, that's right. You're right about that.
0 Can you show me an exposure period of five

years and a level of eipasure similar to Mr. Wallace?
A I think that's in the literature. I don't

have it pulled right out to do that, But if you

want, I will leok that up.

Q where in the literature.

A Okay. 21297217
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1 Q Would you agree with me th&tthe epidemio-
2 logic literature which exists indicates that a level
3 of five years of exposure total and a level of e%pc—
4 sure of one part per million or less does not
5 indicate any risk of cancer for vinyl chloride?
6 A Yes. If the exposures have been less than a
7 part per million, that's pretty minimal risk.
g Q Now, are you of the knowledge that Mr.
9 Dendinger was a color matcher?
10 A Yes.
11 o} When you say that he had exposures in
12 production, are you aware of the fact that he actu-
13 ally had an office separate from production?
14 A Yes, although the vast majority of his time
15 was out there on the floor matching colors, going
16 back to the ink roem, back and forth.
17 Q iow do you know that?
18 A From his description of what he gid.
19 Q You haven't seen the plant, have you?
20 A No, I haven't.
21 o] Do you have any information haﬁ resicdual
22 vinyl chloride is given off from the resin?
23 A Yes, a couple manners. In the processing of
214 the resgsin in the firet place, if the vihvyl chloridé
1297218
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isn't appropriately vacuumed out, basically, there
can be a lot of VCM that lingers on the resin and is
present throughout the processing. Each particulate,
each dust particle, if youwill, may contain and does
contain vinyl chloride monomer inside of it, and
that's guite difficult ¢to remove dufing the processg=
ing of the PVC and care needs to be taken then in its
use s¢ that any monomer that's generated as it's
being uzed ig also eliminated through engineering
technigues, hygiene controls, or what have you.

Q Do you have any knowledge about the differ-
ence between the types of resin and the level of
monomer they may contain?

a No.

Q Do you have any knowledge about the types of
resins used by these two particular gentlemen?

A Ne, I don'tt,

Q With regard to Mr. Wallace now, and 1'd like
to restrict my questions to him for the time being,
fou mentioned as the first factor, in your analysis
of why vinyl chloride was the cause of his cancer,
the fact that there is an ability of vinyl chlo;ide
to contact this particular area. Do you recall that?

A Yes,

21297219
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Q What do you mean?

A Through inhalation vapors are in contact in
the oral cavity and have the ability to be in cuﬁtact
with these particular glanés.

Q How does that happen?

A Because of their ducts into the mouth them-

selves the monomer possesses the ability to enter

thenm.
Q How do you know that?
A well, I guess I have not specifically

studied or gseen someone trace vinyl chloride in that
fashion, but we know that other materials that cause

oral cancers, exposures are basically the same and

that that's a presumed mechanism for contact.

¢ Wwell, you'te talking about, I presume, ciga-
rette smoking and the cause of oral cancer.

A That wouléd be one, vyes.

Q And the fact that the cigarette smoking is

in irmediate contact with the tissues in the morth?

A Yes, or with the tisgues immediately adja-

cent to the mouth through ducﬁs, and so on.
Q Haven't you already told me there's no
specific assocliation bexweqn‘cignretté smoking and

parotid gland cancer?

21297220
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A I den't think so.
Q Okay. Is that true, though?
A I think it's all head cancers, and parotiad
gland cancers would fall into that category.
Q You're saying there's a known specific asso-

ciation between parotid gland cancers and cigarette
gmoking?

A, I believe s0. I guess I haven't specifi=
cally leooked at parotid, but have lumped them as part
of head and neck cancers,

0 S0 you don't know whether vinyl chloride is
actually foellowing a metabolic pathway of some type

to the parotid gland or nrot?

A I believe it's through direct contact.

Q With the parotid gland. 1Is that right?

A Through the duct to the parotid gland, yes.
g You'vye just presuming that becaugse it's in

the same general areaa. Is that right?

A Yes.

€  You have not seen . any evidence one way or
the other?

A Ne.

Q The second factor that you mentiéned was the

zymbo gland cancers., I presune these are the ones

ZIZ297ZE
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1 arising in the laboratory animal séudies. Is that

2 right?

3 A Yes,

4 Q And their similarity to humans?

5 A Salivary parietal glands, yes.

6 Q Why do you say that?

7 2 Same location, some of the same function in

8 terms of the salivary secretions, and so on.

9 Q You say zymbo glands have salivary secre-
10 tionsg?
11 A Yes.
12 Q You 8ls0o mentioned, however, that humans

13 don't have zymbo glands?
14 A That's right.
15 Q What was the prevalence of zymbo gland
16 cancer in the animal studies?
17 A I don't remember.
18 Q Was it a high incidence? |
19 A There was dose response, but I don't remem-
20 bey, I don't remember.

21 Q What study are you referring to specifi- |
22 cally? e ,
23\ A Some of the early 1970 or early '70 studies,g
24 some of the first toxicologic stuff, data, and 1 i
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think some of the stuff that Vieola did.

Q

million,

A

Q

A

Q

These were the exposures at 30 parts per
do you recall?

How much?

30,000 parts per million.

I think so, yves.

Do yYou know what the function ¢f a zymbo

gland is?

A

Q

A

Q
glands?

A

Q

A

Q

It's similar to a salivary.

Where cdo you get that information?
Physiology.

Animal physiology?

Yes.

Do animals also have their own salivary

Yes.
And they're saying they're just duplicative?
I believe 50, yes.

The third factor that you mentioned was your

experience with oral cancer.

A

Q

Yes.
This was the previous case that you had hagd?

Ies.

You said that this gentleman had exposure to

21297223
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vinyl chleoride. 1Is that right?

A Yes.

Q And he had a mouth cancer?

A Yes,

Q From this one experience, then, vou're

Saying that vinyl ehloride causes mouth rcancer, head

and mouth cancer. Is that right?

A I didn't say that.

Q All right. Well, tell me what factor that
plays.

A | That plays a factor, and there are other

cases &5 well of oral cancers with vinyl chloride
exposure, so that I would zay there's a series of

case reports that lend c¢redence to cause anéd effect.

Q What other case reports are you talking
about?
A There's an example, I think, of a young kid

who ¢heved on a PVC plastic, for example. There's a
couple others that I don't offhand recall.

Q Where did you see these couple of others?

A ! can't ~- again, if you want, I can produce
those for you if you're interested.

(o] Well, Doctor, you upderstand that I'm trying

te get the basis for your opinion here,

21297274
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A I understand. I just don't have them, you
know, right here to turn to.

Q Well, if you get them to me later, I can't
ask you questions about them.

A All right.

Q So I'm familiar with the one,
A The kid that was chewing, all right.
o) ! understand that, and that's a case report

that you're relying on. 1Is that right?
A Yes,. And the others were case reports like

that, but they weren't chewing. They were expocures

to PVC.

C Involving what now, again?

A Now I forget.

] OKay. You'll have to provide those to me.
Okay?

A A1 right.

Q These series of case reports, what signifi-

cance does that have to you, then?
A Well, they become a piece in the puzzle, 80

to speak. They're not solid epi. proof, but they're

one of the problems you deal in when you have rare

cancers such as this. 1It's really hard to get a

large eancough series, you know, so they become pretty

21297225
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1 important.

2 Q That oral cancer case that you had before,

3 do you remember the name of that gentleman?

4 A Yas,

5 Q Can you tell that to me?

€ A I don't think s8¢. That's ¢onfidential.

7 Q All right. Wwhat were his exposures to mate-
8 rials? Was he a smoker?

9 A I don't believe so0.
10 Q Did he chew?
11 A No.
12 0 Did he Srink?
13 A There was some alcokol, I think.

14 Q KEe was producing vinyl chloride?

|

15 A He was exposed to it, yves.

16 Q In what way?
17 A Well, he was invelved with the designof, or
18 redesign maybe, some ventilation systems where vinyl
19 chloride was being used and being -- I think they
20 were making PVC resin at the facility. I forget all
21 the details.

22 Q Was he a regular worker. there, or he just

23 came in for this subjerct?
24 - Be was not a regular worker., He had heen in

R12972726
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zand out of this facility,.
Q Now, the fourth factor that you mentioned
was the lack of the two primary causes known to you,

these being aleohol and cigarette smoking. 1Is that

right?
A Yes,
Q You've alse indicated to me that the masor-

ity of these types of cancers, there is no known
cause. Is that right?

A That's right.

Q So why @does the absence of these two partic-
ular causes lead you to the conclusion that it must
be vinyl chloride?

A Wwell, theose are the two most common known
causes, and given naow a third rather significant
exposure, I think that leads me to say that the vinyl

chloride is the most likely cause here,.

Q As oppoged to the cause of all these major-
ity of ==~
A Being unknown, that's right, because we have

something known here.
Q So you're pointing to vinyl chloride because

you know its there. You don't know what caused these

other cancers, Is that right? <1297227
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A Yes. I mean, it's more complicated than

that, of course. In lote of head/neck cancers not
cnly don't you have -- you don't have any data at
all. Okay. You have a death certificate and no
ability to get any information, and that forms, then,
the basis for unknown cause or etioleogy.

Q I'm sorry, Doctor, but isn't that a boot-
strap argument, saying that jt's vinyl chleoride that

caused this because he had exposure teo vinyl chlo-

ride?
A I guess I don't understand bootstrap.
Q Well, you have 21l these other unkneown

causes, FHow can you distinguish this particular case
from being subject to some other known cause?

A Well, if I didn't have oather information
about vinyl cthloride, if vinyl c¢hloride had nevet
been shown to be carcinogenic, didn't kpnow its abil-
ity to be mutagenic, didn't know about the laboratory
data in terms &f animals, yves, it would be pretty
towogh.

Q Dkay. So this alone would not permit you to
conclude?

A That's right, that's right.

g The three case reports alone would not allow

BFG12510
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you to conclude that vinyl chloride was the cause.

A That's right.

Q Is that right?

A That's right.

Q The animal Btudy alohe would noet allow you

to conclude that this was the gcause. I1s that right?

A That's right, There's another piece of this
puzzle, and this is really true for both of them. I
don't mean to skip around, but both had X ray |
evidence of interstitial fibrosgis. I didn't see that
it was well worked up, but that also I put in the |
interesting category., Vinyl chloride is associatecd
with, and PVC, both are associated with a pneumoconi-
osig, some interstitial fibrosis.

€o this piece of evidence certainly by

itself doesn't mean a lot, but in the total picture
iz another piece indicating some exposure. And, cof
course, the inhalation route was the means of expo-
gure, the primary means of exposure.

Q - You're saying that the inte:stitiai fibrosis
that you saw reported in the medical.racords you
believe to be due to the vinyl chloride exposure as

well?

A No, I'm not saying that. I'm putting it in

21297229
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the interesting category. Okay, vinyl chloride and
PVC are associated with those types of processes.

Q Now, youw also mentioned as a f£ifth factor
the unusual nature of this cancer. Is that right?

A Yes,

Q How does that lead you to believe that vinyl
¢hleoride was the cause of it?

A Because that's an unusual exposure and an
unusual cancer. Not many people have vinmyl chloride
exposure, Not many people work with it. That,
again, of itself doesn't stand all on its own, Lut
it's a part of a piece, a pieée at least, of the
whole picture that tips that medical evidence scale
in terms of probability.

Q Doctor, have you looked at the epidemiolocgic
evidence for head and neck cancers among those
exposed to vinyl chloride?

A I've certainly lookeéd at =-- I don't think
so. I've looked at epidemiclogic evidence for head/
neck cancers, yes. In terms of the cancer rate in
the cohorts with VC exposure, I think the cancer is
radre enough that it has been haxd ensugh te give you
much cause and effect there.

Q Several of the atudies have had fairly large
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cohorts, over a few thousand people. Is that right?
A But small numbers of head and neck cancers
and particularly this type is the problen.
Q You have not seen any excess rates of cancer

ameng those exposed to vinyl chloride in those

cohorts, have you-?

A I don't believe so.

Q You have negative epidemiologic evidence,
then, of any asscciatien. Is that right?

)Y Well, 1 take that back, I think there is
part of a basis for some of thnsé -= the case repotrt
ig an epi. report. T don't immediately recall where
it is or who wrote it or what, but that's something I
¢can get to you if you're interested.

o] wWhat case report?

A Well, the case reports of oral cancer from

vinyl chloride,

Q No. I'm talking about real epidemiological
studies.
a I understand what you're talking about, and

I'm saying part of the basis for those was an epi.
study and I can £ind that for you if you're inter-
ested.

Q I don't understand what you're saying. Part

21297231

BFG12513




10

11

13

14

15

16

17

18

19

20

21

22

23

24

T — —

185

of the basis of what was an epidemiélngical study?

A Part of the basis for the oral cancer in the
vinyl chloride exposed individuals, the two or tﬁree
case reports, was an epi. study shoewing head and neck
cancers, and I will look for that for you,

Q That is part of the basis for your conclu-
sion. 1Is that right?

A I beljieve 80, yes.

Q Doctor, you'te referring to the case report

involving the young man that chewed on the wire.

A Yes.

Q Correct?

A Yes,

L That makes reference to the Tabershaw-Coover

original study. I« that right?
A I believe it does if you have it there to
refresh me, yes.
c I'm happy to do that.
I can't find it here. Do you have it,
Doctor?
A well, I think I do. I don't know whether I
have it inmediately here or not.
They showed an SMR of 189.

Q Where are vyou referring to now?

—_— e . —— —————— —— ——— T —— T
— e ——— . ———— i —




10

11l

12

13

14

15

1€

17

18

135

20

21

22

23

24

186

A That Tabershaw study.

Q What is the date of the study, sir?

A '74.

Q Did you see the follow~up after thay had

accumulated all the information published by Clark

Cooper in 19817

A I may have.
Q Well, let me show {t to you,
A Okay. Entitled "Epidemioclogic Study of

Vinyl Chloride Mortality through December 21, 1982,
by Clark Cooper. |
MR, DELLI BQV!; What was the date on that,
again?
MR. BUNDA: October 1981, Volume 41,
"Environmental Health Percspectives.”
Q Do you see where the SMR was 100? In a
follow-up in 1978 the SMR was 100. Two-five were

expected and 5,19 were found.

A Yeas.

Q Do you see that?

A Yes.

Q That doesn't give any suppor£ to any claim

that there was an association between a vinyl chlo-

ride and an excess number of people?

<1297233
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A ¥Vell, I would want to look at that.
Q I understand that, Doctor.
A But on the surface that's right. An SMR of

100 is not supportive,

Q Are you aware of any other epidemiologic
studies that support your conclusion with regard to
an assecjiation between buccal cavity cancers or head
and neck cancers and vinyl chleoride?

A Not offhang.

Q Doc¢tor, we talked before about the relative
strength ©f various types of medical information or
medical articles, and at that time ycuagreéd withme
that there was a hierarchy and that epidemiologic
studies, if they were well done, were more signifi-
cant in terms of their information than, for example,

case reports. Is that right?

A Yex,

Q and the negative findings in an epidemi-
ologic study would, in your opinioen, be more signifi-
cant than your case reports that you found?

A Pepending upon the strength of that negative
study, they could be, yes.

.Q And for that matter, the anfmal studies that

we've talked about, we've acknowledged there are

S A ———— et e e e
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problems in trying to associate effects in animals
with possible effecte in humans because of the
diffetence between animals and humans. Right?

A That's true.

Q If there is an effect in an animal study,
that may or may not be indicative of what would
happen in humansa, right?

A That's true.

Q And in fact, there are effects which are
found in animals which are net found in humans. TIs
that right?

A That's true.

0 In the particular situation of your buccal
cancers, that doesn't seem to be following through
with the human data that we have through the epidemi-
ological studies that we have, does {t?

A Well, again, 1 want to see the follow~up
study. I mean, there are several things that are
gquite interesting in this, the fact that buccal
cavity cancers occurred early with less exposure,
less duration of exposure.

Q Those are all indicative of the fact that

vinyl chloride did not have an association?

A Not necessarily at all. It may, in fact,

<1237235
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189

relate to a specific mechanism for Quccal cavity
cancer.

0 You're indicating to me, then, that having
less of an exposure rather than more of an exposure,
having a shorter period of time of exposure, having
an earljier exposure, is more indicative of cancer
than those that don't get it when having the long
exposure, more of an exposure and at a later date?

A I think you misundersgstood what I was at
least trying to say.

Q I hope =0,

A It may, in.fact, speak to some of the
peculiarities of exposure, the job, And you need to
look at what other factors as well when you see
something like that,

Q It may also speak to the fact that it's just
2 coincidence?

A That's true.

4] Are you familiar with the study which has
been recently published by NIQOSH studying Union

Carbide workers in Wwest Virginia?

A Yes.
Q That does not support your opinien with

regard to an association between buccal cancers and

BFG12518
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vinyl chloride, does it? I'l) refer you to page 43¢
of the report, Doctor.

A It does not.

Q Now, you've indicated that the evidence
supporting the association or causgal relationship
between vinyl chloride and Mr. Dendinge:'s cancer is
less strong than that which exists for Mr. Wallace, 1
Iz that right?

A I think so.

Q The factors that you mentioned supporting
your opinion with regaré to Mr. Dendinger are, number
one, the fact that there's ne strong social causes
that you can find, There's a mechanism there for
vinyl chleoride to get to the golon aresz.

A Yes.

Q And the epicdemiclogic study from this
particular plant, 1Is that right?

A Yes. And some of the low levels but never-
theless increased risks from several other epicdemio-
logic studies, although certainly not all.

Q I'm sorry. I didn't understand that all.

A Evidence of several epi. studies of sone

positive association, although it's not present in

all studies. 21237&7
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1 Q What are those studies that you're referring
2 to?

3 A Which I can certainly get that to you if
4 you're interescted,

5 Q You're talking about the Chiazze study?
6 A I think that's one.

7 0 The Georgetown study?

B8 A I don't know it by ==

9 Q That's the same thing.

10 A Okay.

11 Q Anything else?

12 | A I ¢an get them to vyou.

13 C I want them now if I can get thenm,

14 MR. DELLI BOVI: Well, let's take the time

15 and we'll go through them.

16 MR, BDUNDA: Rll right. Let's go off the

17 record for a minute.

18 ({Recess taken,)

by THAE WITNESS: "I'm ready.

20 Q What was the article? g

21 A Thic is a 1list of quite a few here. f

22 Q All right., Tell me, |

23 a The British Journal of Industrial Medicine, |

24 1984, 41:25=30, Héldaas. JOM, October 19%81.
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Q Hold on just a second.

Okay. The second one?
A JOM, October 1981, Volume 23, Number 10,
jal¢, T-h-e-r-i=a=l-~t¢t,

JOM, the Chiazze article, Veolume 19, Septem=
1977,

Chiazze's article, Envirenmental Realth
pectives, Volume 41, page 187-190,

Tabershaw's article, JOM, August 1974,

volume 16, Number 8.

Pnco

41,

41,

Journal of Cancer Researcﬁ and Clinical
logy, 1981, 102, pages 1 to 11, by Emmerich,

Environmental Health Perspectives, Volure
page 141 to 151, 1981, Molina.

Environmental Health Perspectives, Volume
pages 95 to 29, 1981, wWeber.

Viola's reports. I'11 have to dig out some

of these, These are ancother article. I'11l have to

dig

sut whiech ones.

Archives of Environmental Health, Volume 30,

July *'75, page 333, Ott,

245.

The Lancet, January 31, 1976, Baxter, page

Annals of New York Academy of Science,

21297239
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1 Volume 246, page 225, 1975, Nicholson,.
2 JOM. Oh, Taberschaw's article. Never mind.
3 Lancet, August 17th, 1974, Monson.
4 Industrial Hazards of Plastics and Synthetic
5 Elastomers, pages 155 to 175, and it's from -- actu-
6 ally it's from Progtress in Clinical Biologiecal
7 Research, page 155 to 175. 1984, Volume 141, page=s
B 1585 to 175,
e Aﬁd I guess it's some of Viola's, a review
10 of initial work published in the Jtalian journals. |
11 What are they? Medlav. I forget the name 0f then.
12 61, 174 to 1B0O, and €5, Bl to B89.
13 Q What are you referring to there on this last
14 one?
18 A Viela's., It's from this German article,.
16 o] A1l right, Let's take thex one at a time.
17 You're referring to the Heldaas artiecle as nurber
ls one?
19 A Yes, okay.
20 Q What is it in there you find to be signifi- |
i
21 cant with regard to colon cancer?
22 ‘A Table 3 showing increased under ICD code 1532
23 is colon cancer, increased observed expected ratios. E
24 | Q They saw tﬁree and they expected to ses
|
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1.44., 1Is that right?

A Right, Well, no. “hey saw three and
expected to see ,92.

o Did they find whether that was statistically
significant or not?

A I don't see statistical analyses, but that's

a PMR of 3.30.

Q I understand.
A Well, anyway, the relative risk is 3.3.
C I understand that. But is that statisti-

cally significant?
A I don't know statistically.

Q Thece were in a high exposure group. Is

that right?

A Yes.
0 Do you know how they designed the exposures?
)-; They were based upon sporadic¢ measures of

explosion meters and some estimates of odor thresa-
0lds. And then based upon time of employment, cate-
gories were made, although there were nine exposure
categories.

0 The other two exposure groups showed no

basis, Is that right?

A That's right.

21297241

BFG12523




PR
h Q Do you know where Mr. Wallace or Mr. Den-
2 dinger would have fit in those exposure categories?
3 A I really don't, because I don't have tﬁe
4 actual measurements. If you believe his ability was
3 correct in detecting vinyl chloride, then he would
6 have been in the higher category. 1If my estimates
7 are more of a one to five parts per million with
B peaks of 25 to 100, then he would not have been in
9 that higher category.
10 Q You doen't know whether that was statisti-
11 cally significant or not, éo you?
12 A I don't know, but you have a relative risk
13 over two with a dose response from low to high,
14 Q You understand that relative risk means
15 nothing 1If it's not statistically significant?
16 A That's right, although relative risks of two
17 or greater are thought empirically to be of gpomne
ls significance.
l9 4} If there are enough people in the cohort to
20 make the statistics valuable?
21 | A That's correct.
22 @ And there's a gquestion here as to whether
23 three is statistically significant enough to make it
24 valuabhle?
21287242
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A That's correct.

Q All right. What next do you £ind to be
important?

A What was the next article? The Therialt,

the Journal of ~-- JOM.

Q JOM. What do you find to be important
there?
A Table 4, relative risk, 6.25, statistically

significant,

c That's of all digestive cancers. Is that
right?

A That's correct.

Q Does that include the liver cancers? Well,

I direct your attention, Doctor, to page 674, the
left, the text down there on the left-hand side., Do
you see the language that says: As for specific
cancer deaths, a significant excess is noted for

cancer of the digestive system only?

A Yes.
o Then would you read that next gsentence?
A The excess iB accounted for exclusively by

cancers of the liver.

Q No ether cancers are in excess., Do you see

that? 21297243
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1 A Yes.
2 0 Poes that have any significance to you?
3 A Well, yes.
4 o] That would indicate that this does not
5 support any association between colon cancer and VC.
6 Iz that right?
7 A Well, 1 wouldn't say that it doesn't, but
8 the liver ==
9 c It doesn't lend support to it?
10 A That's right.
11 C Trank you. 50 we can cross3 that one off.
12 What's the next articie? The Chiazze article, right,
13 for 19777
14 A Yes.
15 Q You mentioned that one, anéd the one pfter it
16 igs a Chiazze article of 198l. They're tvwo publica-
17 tions from the same study. Is that right?
18 A I believe s0.
l9 c Well, satisfy yourself, That's my under-
20 standing.
21 A  The cne from '77 shows a PMR, elevated PXNE.
- 22 : Q That's a properticnate mortality study. Is
23 that right, DPoctor? |
24 A That's right, with cancer of the intestines
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for both men and women being inereased. The other
Chiazze article is October '8l. Aalthough published
afterwvards, it just lends more support to the cancers
of the digestive Eystemn.

o What do you mean it lends more support?

A Well, they've done some more. A case

control analysis has been done,

Q That was on a breast cancer. Is that right?
a Yes,
Q Because they also found an elevated progor-

tionate mortality ratio for breast cancer, right?

A Yesg.

Q That didn't pan out when they 4id a case
control study, did it?

A That's right.

Q In other words, they compared it to the
exposures that the pecple had, and the people with
the lowest expotures had the highest rates of cancer?

A But in terms of the large intestine they've
got statistical significance now here.

Q Well, they had statistical significance with
the breast cancer with regard to the proportionate
mortality study, didn't they?

A Yes.

21297245
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Q And when they checked it mére thoroughly

with a ==

A Case control.
Q -- it didn't carry through?
A But the large intestine with additional data

was still valid subsequently.

Q Well, Doctor, listen to my question. They
had statistical significance, in light of what they
were looking for in the study, for both breast cancer
and colen cancer. Right?

KER. DECLLI BOVI: You're talking about the

'77 study?

MR. BUNDA: Wwell, they're both derived from

the same data.

A Yes.

Q So the answer to my guestion is yes?

A Yes.

Q Wa're already talked about some of the

problems with the propertionate mortality study,

Correct?
A That's right.
Q S0 the next step, then, is to ¢go to a case

control study where you look at the actual exposures

of those people. Correct?
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A That's right.

Q They did that for breast cancer. Correctg?

A That's right.

(o] And that contradicted what they thought they

would find from just looking at the proportionatge

mortality data. 1Is that right?

A That's right.

Q Which weakens the zignificance of the pro-

portionate mortality data that they found it inci-

cates?
A For breast cancer only.
Q Well, they didn't do the comparisons for the

colon cancer, did they?

A That's right,

Q S50 you don't know whether they're geing to
get the same result that they did with ﬁhe breast
cancer, that is, disproving it or not, do you?

A You're right.

o] Which peoints out the shortcomings of a
mortality study?

A That's right.

(o} You can't use that to establish a cauge and
effect relationship, can you?

A No, that's not true,. PMR studies can be

21297247 |
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1 guite helpful. By themselves, no, Eut with the
2 accumulation of other data, definitely lend credence
3 to relationships. |
4 Q Do you understand that a proportionate
5 mortality study is only appropriately used as a
6 screening device? %
7 A Yes, E
8 Q To determine further investigations? %
9 A Yes. i
10 Q And you can't use that to establish cauvse :
11 and effect? 1
12 A But that's not what I just said, |
13 Q I understand. But you agree with me 4{hat
14 vyou can't ygsgse if ==
15 A It's a screening. It by itself should not
l¢ be used exclusively for cause and effect, that's :
17 right. {
18 Q You have to do further investigations to
19 confirm what is suggested by these studies before you%
20 can establish what is cause and effect even as sug- f
21 gested by a proportionate mortality study?
22 A You would like to use that. -
23 . Q And the data on a {urther study, then you
24 accept that data if on further and expanded epidemi-
21297248
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clogical studies it disproves that there is an asso=

ciation?
A It can be done,.
Q Have you seen the expanded data?
A I don't think s on this particular =--
0 I understand that. 1If you'are presented

with expanded data on an epidemiologic study of PVC
workers which disproves an assoc¢iation, then you
would have to accept that?

A If the study is right, yes. I mean, if it's
done well, and so on.

Q So based on thig information alone, you
would agree with me that the Chiazze articles are not
sufficient for you teo gsay Mr. Dendinger's cancer was

¢eaused by vinyl chleoride?

A That's right.

Q The next is the Tabershaw article, you say?
A Yes, of seventy--

o of '747

A Yes .

Q You understand that there was a follow-up to

that article or an expansion, a further collection of
data?

A I understand.
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0 If we look at that, that's a more complete
study than the *'74 study?

A Although there are real problems with inclus
gion in the study, and so on. It seems == I haven't
locked carefully at the follow-up to see =-- they
excluded a number of pecple in this first study that
would have increased even the relationship, I think,
between colon cancer and vinyl chloride,

Q well, what are you talking about? Foint rme
to what you're referring to.

A Okay.

HMR. DELLI BOVI: Is this what you're looeking
forz

THE WITNESS: Yes.

MR. DELLI BOVI: 1 don't know i1if he wants
you to use my copy or not.

A {Continuing) Yes. Did the follow=up study,
for example, continue analysis after the end of the
cutoff? T haven't looked at that to know.

s} Well, I thought you were saying, Doctor, the
1974 stuéy, they significantly excluded people which
otherwise would have increased the colon cancer rate.

A Yes.

Q Where iz that reference?

21297250

BFG12532



10

11

12

W

14

16

17

18

19

20

21

22

23

24

— o amm..

204

A The cutoff date was December 1972, For
example, some individuals in one particular study
were -= records were included of individuals who were
terminated only in the six years prieor to 1972
instead of looking through it for everyone that hag
ever worked at the facility, So I =-

Anyway, I haven't looked at the follow-up
article to know what, in fact, they éid.

Q But vyou agree with me that there is nothing
in the "74 article which indicates that the people
which they excluded, if they had been inc¢luded, would
have increased the colon cancer rate?

A Well, you would have expected it, that, in
fact, it might have, because these were individuals
that had worked longer, had longer latency periods,
had been farther away from exposure in terms of tine.
50 that, since that's the group that you would expect
to have a problem, may have, in fact, contributed or
added to the risks that are the ~- and the data
that's presented here in '74.

Q But in fairnesﬁ. Deoeter, you don't khow what
they would have done to the group?

A Ooh, that's right, )

Q €0 you're guessing that they may have or

|
i
|
|
:
\
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1 they may not have, We really don't-know?

2 A Well, epidemiolegically, as you critigque a

3 study, that's a bias, you would say, which would tend

4 to underestimate the risk.

5 Q That's a bias., That's a problem with the

6 methodeology of the study, but you don't know what it

7 would have done to the results of the study?

8 A Well, ves, that's right.

9 L Well, let's look at the feolloew-up, then, in
10 1982 to the Cooper study. You were asking abtout what
11 the follow-~up éid.

l: A Yes. |

13 MR. DELLI RBOVI: Do you want to use my c¢opy?

14 THE WITNESS: Yes,

15 Q Do you see on page 102 they said that £5

le percent of the study population was located In the

17 first study? In the follow-up they raised that level

1ls to 95 percent. That's under the heading "Feollow-Up."

19 A All right. Just a minute, Let me look at

20 this, please.

21 Well, clearly there continues to be a trend

22 for excess digestive cancers even in this study, and

23 it is true they did include more individuals and go

24 back farther and could account better in terms of
21297252
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total exposures and latencies, and so on.

Q Where do you see the support in this report
for saying that clearly there's a continued trend for
increased digestive?

A In the abstract on page 103 under the SNMR,

Q The digestive tract includes the liver
cancers. Is that right?

.Y That was not my understanding that it was.

g Well, look at the numbers indicating after
each one pf the cancers that indicates the, what is

it, the internationpal index.

A The ICD code.

Q Yes.

A 150 to 159.

Q That includes liver cancer, doesn't it?

A Well, as a matter of fact, I understand the

angiosarcoma deaths that were part of this were not
coded -- only four of them were coded as tumors of
the digestive tract, but they don't specifically -- 1I
don't =ee talk of how the angibaarcomas separate out
and what effect they have, They conclude there con-
tinueslta be a slight but inconclusivé trend for
higher SMRs for deaths In digestive tract and inspi-

ratory tract tumor, and certainly as you look at

<1237253
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low/medium/high data, less than 20/greater than 20
years' exposure, you see trends there as well in

terms ©of increacsing rates, risks.

Q You're leooking at?
A Tables 5 and 6, for example.
Q Tables 5 and 6. Anc even in the high expo-

sure the SMR is -~

A 117.

0 Is that statistically ecignificant from the
norm?

A Wwell, in this situation you need to compare

it to low and mediuwm and to see what's happening over

time, and that's certainly different than the SMRs

- from the low and medium group.

Q Where would you place Mr, Dendinger in this?
woulé he have a low, medium or high exposure?

A Well, we talked about this. I mean, if, in
fact, he's right that he could smell it, then he's in

a high group.

Q And if he's wrong that he could smell it?
A - Then he's in a lower group.
Q And, in fact, according to this, he would

have a lower than average rate?

A Well, now you're taking =-- okay. You're

21297254
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trying to ~-- the man has cancer, so I mean, it'cs not

& question of whether or not he was going to get it.

Big risk for getting it if he was in & low group may

have been lower but, in fact, he hasg cancer.

Q Well, leat me back up for a second. If we're
trying to evaluate what caused the cancer, those
people that had colon cancer and were exposed to low
or medium levels of vinyl chloride were getting

cancer at a lesser rate than the normal population

was.,
A Yes.
o) Whick does not indicate any association.
A well, we don't know what it means.
0 Well, if they're getting less cancer than

the people outside the plant, that would seem to
indicate that there's no association. Is that right?

A Right, However, but then you look at dose
response, and if you see higher rates and higher
exposed, then you know even the cancersg in the lower
exposed group may, in fact, be related to exposure,
but you see dose response. Do you understand what
J'm saying?

Q No.

A 1f, in fact, the only data we had was in

— — e e B — —— E— — —— —— i — - — ——a -
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1 this low group where there was the SMR was less than
2 the normal, you're right, you can*t talk about asso-
3 ciation. But if youw have dose response demonstrated
4 across exposures, showing increasing rates across
5 exposure, then you can no longer say that those
& exposures in the lower groups did not even cause
7 those. You've show an association that occurs with %
8 exposure, You don't know where -- we'te back to the
9 threshold argument. You don't know where a no ﬁ
1 threshold level iz, and you're hard pressed to say i
11 that exposures did not cause those cancers in that {
|
12 low group even though they'te the less than the,
13 quate, unquote, normal population.
14 9] Bave you ever heard of something called a %
15 healthy work career effect?
16 A Yes. 1
17 Q Tell me what that is, "
1ls . People that work are healthy by definition.
19 They're able to go to work., They're healthy encugh
20 to get out of the house, do their job, perform it
21 well, So by definition, people that work are going
22 to be healthier than those who don't.
23 o} And people who work longer are going to be
24 less healthy as time goes on, Is that right? |
21297256

[ SV —— N R —— —— —



10
1l
12
13
14
15
16
17
lsg
19
20
21
22
23

rg

210

A That's right.

Q And the longer they work?

A It speaks zomething to work, doesn't it?
o It also means that just through the aging

process you're going to get sicker from time, You're
not going to be as healthy as you once were,

A Yes. What happens when the healthy wotker
catches up to the rest of the populationh isn't real
¢lear. There are several things you can say. One is
that the work may have caught them up and is making
them no longer ﬁealthy enough to work. ©Or you can
say that there's something peculiar to the aging of
workers that's different than the aging population in
People that aren't working that makes them cateh up
to people all of a sudden. It's pretty tough to
figure out what happens when the worker catches up to
the nonweorker.

Q And that would be an explanation as well for

what's happening here?-

A Ne, I don't think s0.:

Q Equally as well as your exposure explana-
tion?

A No. Because we're not talking about --

there's nothing on Table 5, there's nothing about
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length of exposure or age or anything else that has

to do with dose.
Now, the next group in terms of exposure and
length of exposure, that's where you could try and

make that argument that it's just that they're catch-

ing up to the nonworking population. That doesn't
fly very well, T think, when fou look at separating

in terms of exposure time.

Q The conclusion of the authors was that?
A A slight but inconclusive trend.
Q All right. So they didn't draw any conclu-

sions from the trend, 1Is that right? That's what
the word inconclusive means?

A I think they're saying that statistically
they haven't excluded ghance, but the trend that has
been reported before and elsevwhere continues with
this data.

Q You alsoc see where they suggest later down
in that paragraph, "The results suggest that except
foer a proven asscociation with hepatic, h-e-p-a-t-i-c,
angiosarcama and a strongly suggestive asgociatinn
witﬁ central nervous system tumors, vinyl chloride

probably is not associated wifh significant excess

cancers of other sites.”
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Do you see that?

A I see that,

") You're disagreeing with their conclusion.
Iz that right?

A I think, again, we're showing again & trengd
coupled with other =~ by itself this study doesn't
stand, but it continues to support digestive cancers,
colonic cancers.,

Q In your opinion, this supports colon
cancers? |

A 1t lends credence to it.

Q That's not what the authors say. You dis-
agree with the authors. 1Is that right?

A 'Well. you know, this is a scientific publi-
cation and they're hedging their bets. They talk
about the continuvation of the trend., I would not say
that this by itself proves colon cancer, but it's a
piece,

Q If there were'a follow=-up to that study
which disproved that, then you would have to care-

fully analyze that information?

A I would want toe see the follow-~up, that’'s
right.
Q The next one isg the Tabershaw. No, we
£1297259
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talked about that, Tabershaw for ;74 to '81.

A Yes. 1I've got this Yicholson, the Progress
in Clinieal Biological Research.

Q What is significant in that?

A Actually, I think this one js just bringing
up the Chiazze articles.

Q What is the title of the artiele?

A It's "Occupational Hazards in the VC-PVC
Industry.® This is a review article.

0 Dr. Nicholeson indicates that 1if Chiazze had

just looked at proportionate cancer mortality ratios,
he wouldn't have got a statistically significant
number., Is that right? |

A He says that if they had, that they would
have had elevations, but perhaps not all the way to
.05 in terms of significance.

4] Which means it is not statistically

-

A Well, now, you can't just rest your head on
the P value being .05. That is a relatively arbi-~
trary number, and you know there's still a possibil-
ity of chance, one in 20 of chance at P.05. At P.l
there's a one in ten chance, 5o you need to loeok at
the P value to know exactly what it means. The lower

it is, the more striking the relationship or less

21297260

- — — e e e e E— — i ——— T — R T —— A —— ————r— -

BFG12542



~ Nt

o ol | EES Mramenty

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

214

likely chance.

o] Well, that's the value that the epidemio-
logic community has taken which shows you have
achieved some significance?

A P.05 is the number, but what's the differ=
ence between .05 and .067 There's very little. .06
leads to significance or support. Even up to .l
indicates & trend. BSo it's important not to just use
.05, 7It's really important to always list all P
values 50 you can have a sense of how close the
significance is.

Qo But you agree with me that the P value of
.05 has achieved some significance?

A By convention, right, we take one in 20 as
being appropriate.

o They have to draw a line someplace, because
when you're dealing with numbers like this with large

groups of people, you can achieve by chance =--

A You're right., -

Q -~— some . indication?

:A Yes.

Q And this is an effort to try and minimize
that?

A That's right.

21297261
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Q So what Nicholson is sayiﬁg, if I can sum=-
marize, is that by changing the way these numbers are
looked at, they may or may not have significance?

- That's right, that's what he's saying.

Q And that in his opinion, it would have been

nore appropriate to compare the cancer rates with the

cancer rates -—=-

A That's right.
Q -- of the national population?
A Well, he was talking about proportionate in

this sitvation.

Q Well, in a proportionate study, neverthe-
less, you look at the cancer rates within the popula-
tion and compare to the national cancer?

A Well, that's a national SMR. All he was
doing here was the PMR, but he was suggesting he
should leok at the proportionate among the cancer
deaths and net just all deaths, and that would have,
by doing that, reduced ' the significance, Instead of
taking all the deaths, Nicholson is saying look at
just the canc;x deaths and do a proportion of the
cancér deaths alone.

Q I understand that. When you're taking all

of this data, whether it be proportionate or a stan-
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dard mortality study, and when they by necessity have
to compare it to a national standardized rate, you
have --

A Well, you always compare cancerg to an S!HE,

and you always compare --

e} Well, let me finish my question.
A I'm sorry.
0 When vyou're taking that information and

attempting to apply it to this situvation in Mr.
Dendinger's case, you have to evaluate Mr. Dendin-
ger's situation, lifestyle, comunity, to determine
whether that community is consistent with the
national average, Right?

by That's right.

Q dnd if, in fact, there's something else in
the water or something else going on in that area
which causes an increased cancer rate in that popula=

tion, that may have some significance to you. Cor=-

rect?
A Yes.
Qo Because he may be living in a more dangerous

ares where there's just more cCancers, for whatever
reason?

A That's right.
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Q You haven't done that?
A That's right. That would be very difficult.
o Az we indicated, thome statlptics exisk,

don't they?

A That's right,

e You haven't done that for head cancer,
@jither, have you?

A Ne, I haven't.

0] If those rates were elevated, vyou would have

to take that into consideration?

A Yes,

o] The Molina article is the next one,

A Okay. Table 4, digestive tumors increased.
Q Again, do you know whether that includes the

angiosarcomas Or not?

A That's what I'm looking to see.

Q Look on page 149, Do you see on the sacond
column just above "Discussion”™ they indicate that a
liver cancer is ICD 1557

A Yes., One of the 11 tumors was liver._

0 T understand that. Do you see before that
.whefe.it Etates: In the gquestion of tumors of the
digestive organs, 1l cases wefe observed as opposed

to an anticipated B.57?

21297264
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A That's right.

Q The difference was not statistically veri-
fied. 1Is that righe?

A Yes, that's right, Now, that's in the group
with six months of exposure. When you go with at
least two years, the relative risk does go up and the

numbers are smaller,

o Where are you looking at?

A I1f you look at Table 8, Table B8 is two yearcs
of exposure. The odds ratjo is 1,85 as opposed to
1,29. &0 you see a similar type trend, longer expo-
sure, Increased odds ratio, where admittedly the
numbers are down so that ~-

Q It couyld be chance?

A ~~ it could be chance., But, again, we're
we're building quite a picture here of these various
bits and pieces in showing some of the real problems
with doing epidemiologic work: you have gsmall cases,
lots of missing data, what are other variables, that
you need to take several studies like this that

really then begin to lend support to cause and

effeact,
o How many colon cancers are we talking about?
A Well, there were ll1 -- ten, apparently.

21237265
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Q No. We're talking about digestive cancers

in that 117

A Well, 11 minus one,

Q Well, no. Wait a minute.

A Isn't that what they say?

Q No. You're talking about digestive organ
tumors?

A Yes.

Q Which would include stomach., It could

include rectal cancer. It could incluce a lot of
things. 5o you can't tell from this whether they're
colon cancer or not, ¢an you?

A That's right; that's right.

Q And if you take out the liver cancer, which
we concede there's an association with, then we can
even further your claimed trend?

A You're right.

Q And even if we don't, the authors concede
that there's no statistical cenfirnation one way or

the other,

A That's right.
Q What is the next one? Weber?
A Okay.

{Recess taken.)
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Q Okay. What is significant about this?

A We've got significant SMRs for GI tract’
cancers, which excluded the liver.

8] Where are you referring?

A Table 2. On Table 3 SMR goes up with expo-
sure of GI tract., 1In Table 4 exposﬁres prior teo '39
were -- neo doubt exposures were higher. SMR is
higher.

Q Let's look at the exposureg after 1970,
which is the type of case we've got here,

A In the '70 to *'74 peried, significance is
detected,

Q Anything else?

A An interesting one in terms of SMRes by age
is showing significance in the group 35 to 44. I
think that probably -- well, you'd have to look at
that to see what that reflected. Let's gee, Proba-
bly a reflection of exposure and timing of exposure,

g S0 what you're presuming is as the exposure

and the time goes up, then the rates of cancer will

ge up?
A Yeg.
Q And if the exposures are lower, then the

chances are less?

<1297267
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A That's right.
Q Could you look at your copy of that again,
please.
A Yes,
Q I think you're ignoring a statistic there

that I would like you to look at in Table 2. 1

A Okay.

Q Do you see the column labeled "PVC Process-
ing"? %

A Yes.

Q What is the standard mortality ratio there?

A Does that say 5672

Q It does to me.

A Okay. It's blurred on mine. I can't see

what it is,

Q Well, mine says 56. Do you want to look at
mine?

A Okay. I believe you,

Q What kind of people do we have involved in

thi=s case? Mr, Dendinger was involved in PVC
processing work.

.A That's right.

Q S0 that would tend to confirm.-- well, that

would not establish an association with PVC process-

1297268
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ing, would it?
A By itself, again, if we're looking at the
overall -- I mean, we're back to the dose response

problem here, and that falls in with those responses.

Q S0 we're seeing a doge response relationship
here?

A That's right.

R You refer next to a Vviola report.

A Yes. I don't have that guite handy, but

that's the initial, when he went back and reviewed
the laboratory data and saw digestive tract cancers.
Q In what, his animals?
A In his animals, yes.
Q Was that his published article pr =~
A I believe 50, yes, It's in this German

artic¢le, is what they refer to. Page 22,

o) In the German article?

A Yes,

Q Who is the author of that?

A Oh, and halfway down -=- oh, it's this one

(indicating). The Advanceg in Internal Medicine
Pediatries,., Thie one., Oh, I'm Borry. Priek.
Q Just a8 minute here. I knew I've got it.

What page?

21297269
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A 23. About halfway down the page after
Keplinger, on re-examining histologic slides of his
past experience, also detected angiosarcoma of the
liver and other malignancies of skin, lungs and
intestines of his rats.

Q Did you ever see that in the Viecla articles
themselves?

A I don't know that I specifically have those
articles. And in the references that's in the
Italian, the Medlav, '70 or '74.

0 Well, Tony doesn't show that, does heg, when
he re-examined the tissue slides from those annals?
A I don't see where it specifically says

whether he did or didn't disagree with Viola.

Q Other than that reference -~ and that's a
seconcdary reference. Is that right?

A Yes.

4] You don't have the original Viola article?

A No, no. Or I'may, but I didn't =~

Q Well, do you or don't you?

MR. DELLY BOVI: You mean in this room?
MR. BUNDA: I mea&n, does he have the Viola

article that he's referring to?

MR. DELLI BOVI: Yes. In his possession

21297270
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now?
MR. BRUNDA: Yes.
MR. DELLI BOVI: oh, all right.
A I'm looking to see whether I have it in my
possession. I think I just have the secondary.
Q This also talks about nthe; animal studies.
Is that right?
A Yes.
Q Has anybody else succeeded {n replicating
the induction of intestinal cancers in animals?
A I don't know., I haven't seen it.
Q Yor haven't seen any reference in this
particular volume or anything else that you've seen?
A e,
Q And what do you have, a couple of inches of
materials before you?
A Yes.
Q So if it had been replicated, generally

you've leoocked at a lot 'of material to look for it?

A I've looked at a lot of material, yes.
Q What is the next significant article?
A Well, there's the Lancet article by Monson,

Digestive odds ratio of 1.6, Just one of the typical

short reports in Lancet.

21237271
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Q Does that have any significance to Dr.
Mongon in the article that you can see?

A I think basically what is reported here is
just the multisystem cancer, It doesn't specifically
talk about the GI cancerz.

e} Backing up for just a second, the German
article that you looked at didn't mention an associa=-
tion between vinyl chloride and parotid or head
cancers, fid it?

A I don't think so, although the Vviola arti-
tles even mention specifically the -= that are
referred to in that article mention the mucoepider-

moid type tumors seen.

0 Where were those seen, though?

A In the laboratory animals,

Q Where in the animal?

A In the zymbo.

" It was on the skin?

A And in the mouth, I believe,

0 Well, show me where it says in the mouth,

becauge I've pBeen it on the gkin,
A All right. "The cutaneous tumors, which

always appeared in the area in which submaxillary and

R1ZO72V2
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S

recognized as epidermeoid carcinomas, papillomas and

mucoepidermoid carcinomas.”

Q' Cutanepus tumors are tumors on the skin?
A Yes .
o) That's indicating on the area of the gkin

where the -«

A Where the paretid tumor occurs, yYes.

0] Well, {t's not a parotid tumor; it's the
area of the skin beneath which the tumors &re
lccated., Is that right?

A That's right.

Q There is not any indication in the article

that the tumors were found in those particular

glands?
A I believe you're right.
Q By the way, as I'm backtracking here fcr

just second, the Cooper article, do you have that

there? That was the s&quel to the 1974 Tabershaw

study.
A Okay.
_Q Oh, I think we've already touched on that.

I wanted to ask you about bucecal cancers, but 1 think
wve've already addressed the fact that there was no

increase found there.
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What about the Chiazze article of 1978, or

1977 for that natter? Look in the mouth, of mouth
cancers, buccal cancers, Do you sBee the standard

mortality ratio for buccal cancers?

A The PMR.

0 Okay.

A Not elevated,

% What is it?

A L83,

o So that's below expected. 1Is that right?
A Yes, in thig PMR.

MR, DELLI BOVI: Whoste table are you on?

THE WITNESS: Table 4 in the Environmental
Health Perspective,

MR. DELLI BOVI: You're looking at the '81
Chiazze?

THE WITNESS: Yes.

A (Continuing) Now, in the '77 article, for

females the PMR is increased,

0 Well, we're not dealing with female here,
are we?
A Well, we're dealing with small numbers and a

PMR, which I think there's other supportive stuff.

Q Well, we can't ignore negative information,

21297274
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though, can we, Doector?

A Well, it depends on the type,

Q Well, epidemiclogic evidence among people
using PVC in the manner in which these gentlemen were
uging it, I understand, but, of tourse, nmortality
studies have their faults, so {f you will concede
that we can’'t use that for colon cancer and I'll
concede that we can't use it for buccal cancer,

Ckay. Don't want to do that.
MR. DELLI BOVI: Mavbhe we should let the
jury éecide that.

a I think, you know, you need to leck at each
situation in the realm of the total picture.

o] You will c¢oncede that this is information
that you'll have to take into.account in eonsidering

your opinion?

A Oh, yes.

Q Your Lancet article I3z the next one, I
believe.

A This one?

Q Yes,

A We just did it,., This is again showing =--

Q I'm sorry. Who is the author on that?

A This is Baxter, angd it's showing what is

21297275 |
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listed as stomach cancer with an excess cancer rate
of statistical significance,

Q That's different than the colon cancer,
isn't it, Docgtor?

A I believe spo, because they have ICD code

151, which is just stomach.

Q 153 i3 colon? :
A Yegs, 1 think you're right.
Q You haven't seen any other articles indicat-

ing any increase in stomach cancer, either, have you?

A Ne. T think that's the only one,

Q The next one?

A Oote.

Q All right. I don't have that one.

A Okay. Archives of Environmental Health. I

think this is more just case reports listing several

cases of colon cancer.

Q Those are PVC manufacturing employees?

A Yes, yes.

Q The next one?

A Is the Emmerich, Journal of Cancer Research

and Clinical Oncology.

Q I'm sorry. What is ite

A Journal of Cancer Research and Clinical

BFG12537
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Oncology.
Q And author of it?
A Emmerich.
Q E-m--
a E-me=n«e-r=j=c=-h. It's a review ¢f studies

supporting increased risks of G cancers. They
report a study from Germany, R-e=i-n-a-1, Reimal. GI
tumors elevated, and one, two, three, four, five,

six, seven, eight, eight reviews of GI cancers,

Q Can I see that for a second?

A Sure,

0 I don't have a copy of that.

A Okay.

Q All right. What this is is a review of

othey studies, isn't it, Doctor?

A Yes.

Q And when you're referring to Table 2, they
list other studies that they look at with regard to

gastrointestinal cancer.

. That's right.

Q Is that right?

A Yes.

Q They mention the Chiazze artiecle, which

we've already discussed, Is that right?

4
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A Yes,

Q They mentioned duct which has a .99 ratio,
right?

A Yes.

Q That's not indicative of any problem?

A Without specifically looking at the article,
no.

Q Fox and Collier is again .91, below one?

A That's right.

Q And then they mention =~-

A Reinal.

Q Reinal,

A .1, .3.

o) And Tabershaw and Gaffe, which is ,9247

A Yes. And Waxweiller, which was .01.

Q All right. De you see the summary there?

A Yes.

Q What was the only cancer that they found the

data indicated a statistical significance?

A Liver.

Q All right. Can we presume from that that
they didn't find the data for gastrointest;nal caneer
to haﬁe'aqhieved statistica1 significance,yet?

a Yes. They conclude that there were
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increased instances 5f lung, GI, CNS5 lymphomas, but
that ljver is the only thing that's consistently
showing statistical significance.

Q What is your next article, please?

A There is an article by Nicholson, ancd it's
mostly, it's case reportings showing increases of
cancer rates overall with some case reportings of
¢olon cancer,

Q What is the title of the article, Doctor?

A "Mortality Experience of a Cohort ¢f vinyl
Chloride~Polyvinyl Chloride Workers." 1t's from the
Annals of the Wew York Academy of Sciences.

Q This is a collection of case reports. 1Is

thkat right?

A Wwell, they looked at 257 individuals,

Q May I see that for a minute? ‘

A Yes.

Q Thank you. Well, Doctor, where specifically

in the article are you referring to as something that
ig significant to you? |

A They are merely indicating that -~ they
indicate 17 percent of the deaths were causglly
related to vinyl chloride, increased rates of cancer

in multiple sites, and then list -- where do they

21297279

BFG12560



10
11
12

13
14

15
ls
17
ls
19
20
21
22
23

24

233

list == listing cases, and there's one case of colon

canc¢er here,

Q BEow many people were there in that group?

A 255.

Q Deaths?

A 255 individuals, VNine cancer deaths. It's

a small group.

] All right. Given the prevalence of colon
cancer, that could be by chance alone?

A That's possible, yes.

Q In fact, they didn't ascribe any signifi-
cance to the colon cancer death?

A That's right. They were talking about
significance of cancer deaths overall.

Q You haven't found anything published since
that time from Mr. Nichelson that ascribes colon
cancer r%sk to vinyl chloride, have you?

A I haven't,

MR. DELLI BOVI: Excuse me, What was the
date on that first cone, the article you were just
talking about by Nicholson?

THE WITNESS: *75. |

MR. DELLI BOVI: Well, he's already citad

yout a Nicholson article in 184,

21237280
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THE WITNESS: All right.

Q That does mention colon cancer?

A Okay.

Q And the next one is your Lancet article?

A I think we already talked about that.

Q That's what I thought.

A Yes.,

Q I was making reference to the Lancet edi-
torial,

. Yes. I've got that. 1I'm through my list
here.

Q You mentioned something about the industrial

hazards of plastics.

A Yes.

g Was that the German article, or was that
something else?

A No. We've been through that one, HNicholson

did that one.

Q Doctor, you've had what, three courses in
epidemiology?
A Oor fouwr, yes.

Q Bave you participated in an epidemiolegy, an
analysis of data in the preparation of an epidemio-

logic study?
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BFG12562

111



10

11

12

13

14

15

16

17

ls

1ls

20

21

22

23

24

235

A Yes.

Q When?

A The skin cancer study.

Q Well, vou're collecting data for someone

here at the university?

A Yes.
Q Are you analyzing that data as well?
A Well, I've been involved with the design of

the study and will be involved with analysis.
o) You're working under an epidemiologist with

that. Ig that right?

A That's right, yes.

Q And she guided the design of the study?
A Yes.

Q  Would you agree that the opinion of a

professional epidemiologist would have to bhe taken
zeriously by you in connection with interpretation of
articles such as you have mentiohed?

A Yas.

Q Would you defer to an opinion of a profes-

sional epidemiologist in interpreting that data?

A Not necessarily, but I would certainly
listen.
Q ¥You would take that very seriously, wouldn't
21297282
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you?

A Yes.

Q Because he's in the business of interpreting
information like that, an@ yours is the business of

rteviewing and treating people for occupaticonal dis-

eases. Is that right?
A That's right.
Q what specifically were the cells that turned

cancerous in Mr. Dendinger? I realize they were in

the colon, but what type of cancer, what type of
cells?
.\ He had an adeno CA, and the colon, the type

of cell in the colon, is glandular, and it was one of

0 You say it was a glandular eell. Do you
know what type of cell?

A Well, it's an adeno cell.

Q Again, with Mr. Dendinger, are you making
the same presumption that you did for Mr. wallace

with regard to how the vinyl chloride gets to the

gite?
A Yes,
Q You don't have any information or research

which indicates that actually vinyl chloride reached

ZT2Z97283~

BFG12564



11
12
13
14
15
16
17
18
19
20
21
22
23

24

237

the cell in the colon?

A There is actually their labeling experiments
with carbon 14, C-14, showing that VCM can make it

into the eplon.

Q Which studies are these now?
A It's here.
c You don't specifically remember right now

what it was?
A I don't remember which one,
Q Doctor, you, I think, have already testified

that there is a large incidence of colon cancer in

11

the population, Is that right?

A Yes.

Q And there is no distinguishing characteris-
tic between what you believe to be a vinyl chleoride
caused colon cancer and another colen cancer which
was not caused by that?

A That's right,

Q The statisticg that you have seen in the
literature which leads you to believe that this colon
cancer w#s caused by vinyl chloride, what i{s your
sense of the increased incidence of colon cancers in
those that you've seen? Do you understand what I'm

saying? Attributable te vinyl chloride.

21
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A Yes, There's a mild increased risk. The
risk is not doubled.

Q Okay., Thank you. I asked you, I think,
about the NIOSH study and one of the cancers. I
guess I'1ll ask you about the other., The Union
Carbide study that was done by NIOSH, did that show

an increase of either colon cancer or head cancer?

A I don't believe s50.
Q Do you want mine?
A Yes, Wait a minute,

MR. DELLI BOVI: I'm going to object to the

guestion, but you go ahead and answer.

MR. BUNDA: What's the basis?

MR. DELLI BQOVI: Because there's no indica-
tion that the study was done only by NIOSH. It
appears to me that it was done jointly by NIOSH
and Union Carbide., I suppose that awaits the
evidence,

MR. BUNDA: Well, I'll revise my question.
0 Whoever did the study, does the study indi-

cate that there's an increase in either of those two
types of cancer?
A No.

Q Thank you. Have you looked at the IARC

21297285
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publication on vinyl c¢hloride at all?

A I'm not sure that I have.

Q You know what IARC is, don't you?

A Yes, yes.

Q The International Association of Research on
Cancer?

A Agency for Research on Cancer, ves.

Q All right, I stand corrected. They had =z

publication on various different carcinogens, and
vinyl chloride is one of them. Is that right?

A Yes.

Q Is there any particular reason why you
didn't go to that?

A No.

Q All right. They have committees that
analyze all the data and all the publications on a

particular carcinogen., 1Is that correct?

A Yes.

Q And they have 'experts on those committees?
A 1 believe s80. I assume 8o, yes.

Q Would you place faith in their conc¢luszions

regarding the strength and meaning of those, the
literature cutstanding on a particular carecinogen?

A I don't have fault, I don't think, with
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things that I've read from them, no.

MR, BUNDA: Let's just take a break, and
I'll see if I ¢an wind this up.

MR. DELLI BOVI: Okay.

THE WITNESS: Yes. I have to get to the
hespital yet.

MR. DELLI BOVI: I understand.

MR, MEYER: Will it be any problem 1f I
proceed with just a couple of guestions while
you're taking your break?

MR. BUNDA: ©No. Go ahead.

BY MR. MEYER:

g I take it with your review of the medical
records and the background of these two individuals
you became familiar with some things about their work
history at Chrysler.

A Yes.

Q And particularly familiar with the number of

years that each of these individuals worked at

Chrysler?
a Yes.
Q pid I understand correctly befeore your

testimony that if you were satisfied that the

residual vinyl ¢hloride monomer exposure level for
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each of these individuals was consistently one part
per million or less that you would consider that

expogure a minimal cancer risk?

A Yeg, certainly far less than what I think

happened. That's right.
o] Given that you're familiar with the total

number of yearsz that they weorked at the plant and

given your opinion there as to the one part per
million exposure, if that indeed was s50, I would like
Yyou to assume a couple of things.

Assume that a company supplied polyvinyl
chloride resin for a total of four yearsgs and assume
that that resin had a residual vinyl chloride mononer
content of one par%t per million or less. WQuld.that'
particular brand of resin have been a substantial
contributing factor to the cancer of either of these
gentlemen?

A You know, as I think I said, that if, in
fact, the total exposures was a part per million oz
less, the risk is pretty low. If you've got one
particular supplier that all of their resin was one
part per million or 1esg, then that cont;ibution

would not be great, either.

MR. MEYER: Thank you,
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Are you ready to jump back in?
MR. BUNDA: Yes, for just a ecopuple guesg-
tions.

BY MR. BUNDA:

Q Doctor, in your opinion, what kinds of

cancer are caused by exposure to polyvinyl chloride?

A Angiosarcoma, lung cancer, CNS cancer, probe
ably.
Q If I can stop you there. Central nervous

system, is there any particular spot? I mean, the
CNS system is a pretty big one,

A Well, you refer to the brain. CNS refers to
the brain. I believe the hematolytic and lymphoeytic

cancers and the two particular types here, intesti-

nal, oral cavity.

Q Anything else?

A I think that's ft,

o} Well, you've reviewed the literature?

A Yes. .

Q S50 you've pretty much formed your oPinion on
this?

A Yes,

Q We were talking before about the metabolic

pathways, and you were talking about a metabolite

BFG12570
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that was created by the body when the cells were
exposed to vinyl chloride. How is that metabolite
treated, when you have vinyl chloride presumably
going to the product end, to the parotid glané or the
colen?

A The liver is not the only Site; and many
cells do posseszs the ability to metabolize these
chemicals, possess the c¢ytochrome P450 system. That
presumably is how malignancies in other sites than
the liver occur, because the life of the intermadiate
is not leng, and I don't think that there's evidence
that it's transported from one site to another in the

intermediate and most hazardous form.

Q Well, are these cells in the colon?

A Yes .

¢ Arte thesgse ¢ells in the parcotid gland?
A Yes,

Q Is there evidence that they create the

metabolite there?

A I think 0. That's the presumed. I'm not
sure actually that someone has seen the metabolite in
any other area than liver hnmogenates.

Q Doctor,-with regard to ;plon cancer, we've

already established that there is colon cancer where

i
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there is no known cause of that cancer. Correct?
A I'm sorry. 1 lost you.
o] Okay. Well, let me backtrack, then. For

évery colon cancer there's not always known to be a

cause?
A That's right,
Q In the development of some colon cancer,

isn't it a fact that the body's own defense mecha-
nisms, the aging ©f the body, may give rise to the
fact that the cancer develops?

- That may be true, yes.

Q So that {+ {s not necessarily true that for
every colon cancer there has to be, for example, an
exposure to a chemical or to some qutside agent?

a That may be true. 1It's not clear whether
there truly are, gquote, unguote, spontaneous DNA
changes. I have not seen anyone show evidence that.
that happens.

Q One way or the other?

A All of the changes have been shown to occur
with a chemical or substance causing an alteration.

I have not seen anyone demonstrate tﬁat these change;
occur without an initiator, without some specific |

substance causing that.
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Q Well, now, wait a minute, 1Isn't there
established that there could be a virus that coulad

cause cancer?
a Well, that's a substance,

Q Or the substance can be produced within the
body itself?

A I haven't seen that shown.

Q There are theories that that is occurring.
Is that right?

A I think only theories, ves.

Q But there are? My gquestion is, there are
theories that that ==

A Yes, yes.

o] In fact, the whole area of the development
of cancey is still a very much oﬁen guestion and
subject to theories?

A That's true.

Q And the same guestions wou)d be addressec to
the parotid gland cancér, that it is not necessarily
known that only external chemicals cause parotid
gland cancers?

A That's true, but, again, the same thing to
say that's the only setting, in fact, where the

changes have bgen observed as with the chemical or
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substance causing a problem causing the DNA altera-

tion.
Q I believe you already said that in a lot of
them we just don't know what caused {t,
A That's right.
MR. BUNDA: That's all., Thank you. Signa-
ture?
THE WITNESS: Signature,
MR. DELLI BOVI: We'll reserve signature.

AND FURTHER DEPONENT SAITH NOT.

Deponent
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CERTPTIFTICATE

STATE OF OHRIOQ H
: S5
COUNTY OF HAMILTON H

I, Luke T. Lavin, a Notary Public¢ duly com~-
missioned and qualified in and for the State of Ohio, !
do hereby certify that there came before me on the
6th day of May, 1988, at 11:05 a.m., at Suite 10¢,
2450 Kipling Avenue, Cincinnati, Ohio, the folleowing
named person, to-wit, Ralph Michael Kelly, M.D. who
was by me duly sworn to testify to the truth and
nothing but the truth of his knowledge touching anéd
concerning the matters in controversy in this cause;
that he was thereupon carefully examined upon his
cath and his examination reduced to stenotypy by me;
that the deposition is a true record of the testimony
given by the witness, said deposition to be submitted
to the witness for reading and signing.

I further certify that I am neither attorney
or counsel for, nor related to or employed by, any of
the parties to the action {n which this deposition is
taken, and further that I am not é relative or
emplbyee of any attorney or counsél employed by the

parties hereto or financially interested in the

action.
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IN WITNESS WHEREOF I have hereunto set my

hand and affixed my notarial seal this _JO"*day of

o N i

Luke T. Lavin, D.7.R.
Notary Public, S5tate of Ohio

June, 1988,

My commission expires;

May 6, 1990.




