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JULIE C. YANG,

a witness called on behalf of the plaintiffs, first having

been duly sworn, on oath deposes and éays as fcllows:
Examination by Mr, Baron

If you would, state your name for the record, please.

Julie C, Yang, Y-a-n-g.

My name is Fred Baron. 1I'm here representing the

plaintiff in some cases that have been filed against W. R.

Grace Company, for whom you are testifying today, as I

understand it. You are employed by W. R. Grace, are you

not?

MR. RUTNER: Can we just incorporate the same
objections to the deposition notices as we asserted in the
deposition of Mr. Cintani?

MR. BARON: Certainly we can. As I understand,
you're objecting to all of them except the Williams case.

MR, RKUTNER: Yes.

MR. ARMSTRONG: As is Proko.

MR. BARON: That's fine.

It's Dr. Yang, is it not?

Yes.

Dr. Yang, how are you presently employed? .

I'm employed by W. R. Grace as a manager in research,

material research, in the Analytical Department, heading
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the department.

How long have you been eiployed by W. R. Grace?

Since November, '82. '72.

If I could, I'd like to go over your background triefly
with you. Whefe did you attend undergraduate school?

I went to graduate school first at University of Indiana,
or Indiana University, in Bloomington, Indiana. I have a
master degree from Indiana University in--let me think
about a year.

Sometime way back, then?

Way back. '52, I think. Then I went to Université of
Illinois, Urbana, Illinois. I have my Ph.D. in chemistry,
1955.

Okay. Following obtaining your Ph.D. in chemistry in 1955
from the University of Illinois, did you take employment
with anyone?

Yes. I was employed at Johns-Manville in the corporate
basic research group at the research center as a senior
research chemist, and then promoted to a research
associate. I stayed with Johns-Manville until 1972.
Okay. And were you working in the New York office or did
you ever go out to the Denver office?

Neither.

wWhich one?

FRANCES M. CAWLINA ASSOCIATES



1 A I worked in Manville, New Jersey, the research center.

2 Q What was your primary responsikility in Manville, New

3 Jersey?
4 A I was in tasic research as a silicate chemist. I worked
5 with all kinds of minerals and synthetic materials which
6 contain silicates.
7 Q Did any of your research involve materials that would be
8 asbestifsrm in nature?
9 A Yes, because all--

10 MR. KUTNER: You've answered the question.

11 Q Okay. Why?
12 MR. KUTNER: I'll object.
13 MR. BARON: She was answering the gquestion.

14 Q Why don't you go ahead.

15 A Well, all the asbestos are silicates.

16 Q Would it be fair to say, then, from the time that you
17 joined Johns-Manville in--1955, was it?

18 A '55, yes.

19 Q --'55 until the time that you left in 1972, your work

20 included research on asbestos fibers?
21 MR. KUTNER: Objection.
22 A Work included asbestos fibers?

23 0 Yes.

24 A Work included asbestos. I would qualify that answer.

FRANCES M., CAWLINA ASSOCIATES
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What's the difference between asbestos and asbestos

fibers?

I am talking about in a general sense of all the asbestos .

minerals.

Right.

Rather than--

The five crystalline forms.

Rather than just fibers.

All right. Are there forms of asbestos that are not
fibrous?

Yes.

what form?

Massive.

Which one?

I said, massive forms. They are-~all the asbkestos
minerals has the massive form and fibrous forms.

Well, for us poor layﬁen, you're familiar with something
called chrysotile asbestos, are you not?

Yes.

What is chrysofile asbestos?

Chrysotile asbestos is a magnesium silicate hydrate with
34 Mg 0.2 SiO 02.2 H20.

Did you during your career with Johns-Manville have the

opportunity to do studies on chrysotile asbestos?

FRANCES M. CAWLINA ASSOCIATES
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Chrysotile asbestos? Yes, I do. Did.
In fact, Johns-Manville was the owner of a very large rTire
that mined chrysotile asbestos in Canada, did it rot?

MR. KUTNER: Objection.
Yes.
Did you ever visit that mine in Jeffrey? Yo, it's in
Asbestos, isn't it. |
Yes.
On numerous occasions?
No.
How many times?
Twice.
And during what years, do you recall?
In the 'S0s, early '50s.
Now, are we talking about the mine in Asbestos, Quebec?
Yes.
Is that known as the Jeffrey Mine? 1Is that what it's
called?
Yes.
The mineral that is extracted from the ground that is
milled at the Johns-Manville facility there in Asbestos
would be called chrysotile asbestos, correct?
Yes.

The chrysotile asbestos as it came out of the mill was

FRANCES M. CAWLINA ASSOCIATES
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packaged in bags ané sold to customers throughout the

world, right?

MR. KUTNER: Objection.

That's an observation.

the case or not.

I don't know whether that's

all

Well, you knew they were in the business of selling it,

didn't you?

Yes, but I don't know how they pack it.

You never saw a bag of asbestos that was coming out of the

mine?

I did.

It was packaged in either a burlap or a kraft bag, was it

not?

I didn't remember.

Okay. Do you understand what tremolite is?

Yes.

What is tremolite?

Tremolite is also a magnesium silicate hydrate.

Very similar crystalline structure, is it not,

chrysotile?

MR. KUTNER: Objection.

No, one is amphibole,

one is serpentine.

to

Did you ever do any research pertaining to tremolite

contamination of chrysotile while you were at

FRANCES M.
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Johns-Manville?

No.

Do you know whether Johns-Manville conducted research on

tremolite contamination of chrysotile?

No. e e

What tyre of research did you do on chrysotile?

I make synthetic chrysotile.

You were attempting to make synthetic chrysotile?
Yes.

Was that accomplished?

Yes.

What year?

Probably in the '50s. I don't remember the exact

have the publication.

year.

What was the purpose of making synthetic chrysotile?

We will, the company's basic interest is, since they have

a lot of chrysotile in the mine, they want to know the

formation, how it can be done, and what size we can make

it into and what type of cost we have to make the

material.

And particularly on the issue of cost, were you able to

determine whether synthetic chrysotile was an economically

viable product?

MR. KUTNER: Objection.

ey o ET

I
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No.
Why not?
It costs us many--because chrysotile is not a very easy
mineral to make, since the fiber doesn't grow very fast;
and it's in submicroscopic lens, so the characterization
needs electromicroscopy to see it. Then the cost is very
high.
Very high. Would it be fair to summarize in layman's
terms that one of the reasons that Johns-Manville never
got into the synthetic-chrysotile business was because
chrysotile breaks down into such small fibrils thaé in
order to rake a synthetic material it would be too
expensive?

MR. KUTNER: Objection.
That's not my decision what to do.
No, I didn't ask you whether that was your decision, but
did you understand that that was the basis for the
economic decision?

MR. KUTNER: Objection.
I don't understand what's the company's decision.
But is it fair to say that chrysotile breaks down into
fibers, or is fibrous, and that those fibers break down
into fibrils that are extremely small in size?

MR. KUTNER: Objection.

FRANCES M. CAWLINA ASSOCIATES
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That has nothing to do with the synthetic-material

comparison. ) i

All right. Let's put the synthetic material aside. What

I want to know is: Chrysotile is generally a fibrous

material, is it not?

Yes.

When I say it's a fibrous material, what do you define the

term "fibrous" to mean?

When you look under the microscope, it has the fibrous

morphology.

Now, do you know what the term "fibril" means?

Yes.

What does it mean?

It means small, individual fiber.

The product of the fibers is the fibrils, correct?
MR, KUTNER: Objection.

The product of the fibers--

-~is fibrils. 1In other words, the fibrils band together

to form the fiber.

But the fibers are a product too.

They are indeed. But the fibrils come from the fibers?

But you cannot classify fibrils as preduct. I would say

fibers are produét.

Fibrils have very little commercial significance, I

FRANCES M. CAWLINA ASSOCIATES
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understand that, ir terms of the commercial sense cf
fibers. But when we're talking about a fibril, a fibril
results from the use of fibers?

MR. KUTNER: Objection.
It may not be a commercially viable material, but it's
what comes off of the fibers, is that right?
Yes.
Okay. When I talk about fibrils from chrysotile, what
size dimension are we generally talking about? Less than
five micrometers?
Not necessarily.
What size?
It can be that. Can be less.
Generally is, is it not?
The fibrils?
Yes.
Will be less, yes.
They're almost exclusively less than five, are they not?
I don't know, because I never looked at so many of them to
tell you whether it's an exclusive or nct.
All right. Well, when fibrous chrysotile is mixed and
stirred up with another product, you'll find an escape of
fibrils from the fibers, will you not?

MR. KUTNER: Objection.

FRANCES M. CAWLINA ASSOCIATES
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Wait a minute. I have nothing to o with the mixing o

the forming of zny cf the rrcducts whatescever.

211 right, I understand you don't. But I'm asking¢ you, az

sometody who is z2n expert in the area of astestos fiters,

o4

would you not expect that the by-product of the ~..in

oy

chrysotile fibers would be at least some concentration cf
fibrils? |

MR. KUTNER: OCbjection.
I have to classify your guestion first, because I'm not an
expert in the asbestos fibers.
All right. Let's talk about that. You are not an:expert
on asbestos fibers?
I'm ar expert in silicate chemistry.
Now, the gquestion was: Are you an expert on asbestcs
fibers?

MR. KUTNER: Objection.
No.

MR. KUTNER: Are you asking in the sense--

MR. BARON: She just answered.

MR. KUTNER: Well, I was asserting an objection.
Are you asking in the sense of a legal conclusion as to
expertise for purposes of testifying? If so, I ctject to
the question on that basis.

MR. BARON: Finiched?

FRANCES M. CAWLINA ASSOCIATES
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MR. KUTNER: Yes.

MR. BARON: Okay.‘
wWhy are you not an expert on asbestcs fibers?

MR. KUTNER: Objection. Same objection.
Because if you are talking about a general term akout
asbestos fibers, it includes the fibers' in-the-air
properties and, you know, its airborne properties and
cther things. I'm not a CIH. I cannot answer that area.
All right. So you're really not an expert on dust?
Correct.
And you're not an expert on how fibers break into éibrils
and get airborne?

MR. KUTNER: Objection.
Is that right?
Correct.
Now, would it be fair to say that from the day that you
began working with Johns-Manville Corporation in 1955, you
were aware that asbesto§ had been associated with lung
diseases?
No.
When did you first become aware of that?
When the Mount Sinai people, Dr. Selikoff and Nicholson
and Art Langer and Arthur Rowe, came to give a

presentation at Johns-Manville. That's in the early '70s.

FRANCES M. CAWLINA ASSOCIATES
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All right. So you worked for Johns-Manville from 19%53
until the early 1970s and never knew that asbestos would
cause lung problems?

MR. KUTNER: Objection. I think the guestion's
argumentative.
Is that right?
I may read something somewhere else, but it's not
conclusive of anything.
All right. So as far as you were concerned,--and I'm only
asking you about you, not anybody else--as far as you were
concerned, you yourself up at least until 1970 had iormed
no opinion as to whether asbestos was hazardous to human
beings?

MR. KUTNER: Objection.
Is that right?
Yes.
Okay. Who did you work for at Johns-Manville?
I worked for Fred Pansuk.
Oh, you worked for Fred Pansuk, who was the president at
one time at Johns-Manville?
He was head of the basic research section, too,
originally.
All right. And did he ever discuss with you health

effects of asbestos?

FRANCES M. CAWLINA ASSOCIATES
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No.

Who else did you work wiéh?

Sid Spiel.

Okay, I don't know him. Who else did you work with?

Jim Lineweber.

Have you read any of the books on Johns-Manville's

activity with asbestos-related disease prior to 1970?

No.

So as of today, ybu know very little about what

Johns-Manville knew about asbestos prior to 197072
MR. KUTNER: Objection. -

Is that right?

Correct.

Let me suggest to you that there are some very fine

studies about the people that you worked with and that you

would recognize very much, one a book called Qutrageous

Misconduct. Have you seen that book?
No.

Never ever seen it?

No.

Don't know anything about it?

No.

Mr. Pansuk is very graphically described in that book,--

MR. KUTNER: Objection.

FRANCES M. CAWLINA ASSOCIATES
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-~-and the work that he did a2t Johns-Manville,=--

MR. KUTNER: Ctjection.
~-and I would recommend it to you.

MR, KUTNER: I would caution Mr. Baron not to
suggest that the witness do anything that may impair the
witness's abilities to testify on behalf of Grace.

| #R. BARON: Okay.
So I take it you were not involved in any of the animal
experiments that were going on at Johns-Manville from
about 1952 forward concerning asbestos inhalation?
No.
If you worked at the Manville New Jersey facility, then
you must have known Bugh Jackson.

MR. KUTNER: Objection.

Hugh Jackson?

Who was the head of safety at the New Jersey Manville
facility. Do you recall him?

I don't think he was the head of that at that time. I
don't know that group at all.

You know Cliff Sheckler?

No.

Okay. Who was plant>manager at Manville?

I don't know thét either.

Okay. Did you ever know Kenneth Wallace Smith?

FRANCES M. CAWLINA ASSOCIATES
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Kenneth Wallzace~-~
Wallace Smith, Cr. Henrneth Wallace Sxith,--
Nc.
--who ig medical director of Johns-uénville Ccrporacion?
Mo, I don't.
(}3r. Corner rerlaced Mr. Armstrong at thre

deposition.)

And I take it ycu also diéd not know Vandever Brown, who is

general coursel of Johns-Manville?
Never heard of him.
Really? You've never heard that name?
No.
That's incredible.

MR. XUTNER: Only attorneys know hirm.
Wow! Did you ever know of the Serenac Laboratory feor
Study of Tuberculocsis? Do you ever dc any studiez with
Serenac Laboratory?
I know a former colleague's worked for Serenac.
Who is that?
Don Bailey.
Were you aware that in the 1930s, Johns-lManville was
conducting dust experiments at the Serenac Labcratory to
determine the hazards of asbestos?

I have no slightest idea.

FRANCES M, CAWLINA ASSOCIATES
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Diéd any of your =tudiesz while you were at Ccchr:z-llanville
pertain to the health effects cf achkecstcs?
Mo.

Vould it be fair to say that all of your cstudies wer

{8}

centered around product develcrment?

MP, XUTNER: Objection.
My studies was mostly on cement chemistry.
Ckay. Yow, I think you indicated that you left there in
'72?
Correct.
Why did you leave?
Because the company moved to Cenver.
Moved outside of Denver, actually, in the wcecds., Zut you
were in Manville, not in New York?
Correct.
The Manville plant d4id not close and d4id not move, did it?
But we never worked in the Manville plant. !anville plant
and the research center are two entirely cseparate
identities.
So the research center did move to outside of--
The whole research moved to Littleton.
Right, Littleton.
And was it purely an issue that you didn't want to co to

Littleton, Colorado?
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Correct.

Is that the reason why you didn't move?

That's my personal reasons.

I understand. How did you work out employment with

W. R. Grace? Who contacted you, or how did you contact
somebody?

Grace contacted me, because I worked in a lot of
committees on cementitious material. I'm in the basic
research on cement and concrete in National Science
Academies Committee.

Was that the National Academy of Sciences?

Yes.

By the way, were you a member of the New York Academy of
Sciences?

No.

So you served on committees in the National Academy of

Sciences on cement-type materials?

Cement and concrete, yes.

Did any of those committees involve discussions of the
health effects of cement or concrete materials?

No.

Did you ever study any aspect of the health effects of
cement or concrete?

No.
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‘So again, so we can te sure we've covered the tall tark,

would it te fair to zay that tefere ycu went to work a+

W. R. Grace, you hac never hac ary direct inrvclvement in

e

r

ascertainirg the safety of materials tha
MR, KUTNER: Objection.
Officially, yes. What you said is true. But cf course,

when you work with chemicals, regardless what kind cf

chemicals, a chemist has to bte careful what he wcrks with.

That's true, and you worked with asbestcs from time to
time, did you not?
Very rarely.

Let's talk about that. Prior to 1972, when you came to
Grace, what percertage of your total employment with
Johns-Manville was spent working with asbestos?

Tive percent.

When you worked with asbestos, would you work with raw
fibers?

I don't work with raw fibers or asbestos. I wcrk with
synthetic material.

Okay. So let's try to be even narrower. At any time
prior to 1972, did you ever work with natural, naturally
occurring asbestos fiber?

Sometimes.

When?

|

'!

¢

veu worked with? !

FPANCES M, CAWLINA ASSOCIATES
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I really don't rermember the years,
Okay. As a percentage cf your 17 years with
Johns-Manville, what percent of your time was spent
working with naturally occurring asbestos fibers?

MR. KUTNER: Objection.
Less than one percent? |
I would say a little bit more than that.
And was that exclusively with chrysotile, or did you work
with other crystalline structures of asbestos?
With chrysotile only.
So you never worked with tremolite?
No.
When you went to work for W. R. Grace in 1972, when was it
that you began?
November.
November of '72?
Yes.
And what division of W. R. Grace did you go to work for?
Construction Product Division, in the research, R & D.
And who was your supervisor?
Dr. H. C. Duecker, D-u-e-c-k-e-r. He is the vice
president in charge of R & D.
What was your first project for W. R. Grace?

My position hired at W. R. Grace was a senior group leader

FRANCES M. CAWLINA ASSOCIATES
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in charge of rcck-processing chemicals, which mean:s the
cement and concrete additives. That's what I was working
on.
At any time while you have been with W. R. Grace has your
worked involved chrysotile asbestos?
No.
So from today backwards, you've never worked with
chrysotile asbestos?
MR. KUTNER: With Grace?
MR. BARON: With Grace.
No.
With any other company from 1972 to the present?
No.
You've been with Grace consistently, have you not?
Yes.
Any other form of asbestos that you've worked with?
Tremolite.
Okay. When did you begin working with tremolite?
Maybe '74.
And what was the reason that you began your work with

tremolite?

I was shown some of the impurities, contaminants, in Libby

vermiculite.

By whom?
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By Dr. Duecker. }
And did he tell you why he was showing you the tremolite
contamination of the vermiculite?
Ee didn't tell me the reason, but they were trying to cut
down all the impurities present in vermiculite in order *c
get a better yield from their mined product.
Did he ever at any time mention to you the reason they
were trying to cut out the tremolite was because they were
concerned about claims for asbestos expocsure?

MR. KUTNER: Obijection.
I think he did.
Was that back then in '74 or was that later?
Maybe '73, maybe '74. I don't remember the exact date,
because it's a long time ago.
Now, did he ever show you documents--and I'll hand them to
you--the first one is PX-1l, which is a study from the

Montana State Board of Health, Division of Disease

Control, concerning a report on industrial hygiene at
Zonolite in Libby, Montana. Have you ever seen that one,
PX-17?

(Witness examined document.)
No. I never did.
What about PX-2, which is the same report again in January

of 195972

FRANCES M. CAWLINA ASSOCIATES
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(Witness examined document,)
No. Never saw these befére.
The report from Mr. Gaudin, who is a consulting
metallurgist in Cambridge, Massachusetts, which is PX-3,
pertaining to asbestos in the Libby ore, have you ever
seen that report?

(Witness examined document.)
No.
Here's PX-4, which is a letter from a physician to the
manager of Zonolite in Libby pertaining to people who have
asbestosis who work at the Zonolite mine. Did you ;ver
see that?

MR. KUTNER: Objection.

(Witness examined document.)
No.
Here's another one, PX-7, which is an industrial-hygiene
study of the Zonolite Company mine in Libby pertaining to
asbestos exposure in 1962. Did you ever see that one?

MR. KUTNER: Objection.

(Witness examined document.)
No.
Here's another one, PX-10, industrial hygiene study of the
Zonolite Company in Libby, Montana, concerning tremolite

asbestosis.
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MR. KUTNER: Objection.
No.
Have you ever seen any of those?
No.
Have you ever been told at any time--well, first of all,
you know where Libby, Montana is? You know that
W. R. Grace has a mine there?
Sure.
And that mine produces vermiculite, does it not?
Yes.
And when you were studying the tremolite contaminatﬁon of
vermiculite, you would get samples from Libby, would you
not, from time to time?
Yes.
Did anyone ever tell you at any time, even up through
today, that there were employees of Zonolite's vermiculite

mine in Libby who were developing asbestosis from working

with the material?

MR. KUTNER: Objection. I think Dr. Yang has
testified of her areas of responsibility, and her areas
didn't include the health consequences of exposure to any
element, material, product, or whatever. 5o I object to a
question that, first, has no foundation, and secondly,

suggests that the witness should know something that is
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beyond her job duties,
Okay. Now you can answer the guestion.
I don't know it at all.
So you've rnever heard anything from anyone that people at
the Libby mine were developing asbestosis from the
tremolite contamination of the vermiculite?

MR. KUTNER: Objection.
Is that right? I just want to be sure you understood ny
guestion.

MR. KUTNER: Objection.
Of course you hear about it, but not necessarily fﬁom any
fixed source.
All right. So you've heard rumors that people out in
Libby were developing asbestosis, but you've never
received anything from W. R. Grace, is that right?

MR. KUTNER: Objection.
Not rumors. You have certain publications by various
people showing that's what's happening.
Okay. What publications are you referring to?
McDonald's paper.
What is McDonald's paper?
It's on the health effect of tremolite.

MR. BARON: Let me have the reporter mark these.

We can do them seriatim to the other ones. This would be
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0

18 and 19.

(Doquments referred to above marked Plainfiffs'
Exhibits 18 and 19 for identification.)
Dr. Yang, I'm going to hand you a document that, for the
record here, is dated December 13, 1972. It cshcocws a
received stamp dated December 15, 1972, on the
Construction Products Division. It's a memo to K. C.
Duecker, D-u-e-c-k-e~-r, from Julie Yang,--
Yes.
--"Subject: Comments on the Report"--I think this word
should be "Carcinogenic," should it not?"—-Screenin? of
Vermiculite."

(Witness examined document.)
Oh, yes.
It's misspelled there, is it not?
Yes.
Is this a report that you yourself wrote, and is that your

signature on that report, PX-18?

Yes.

Do you recall writing this?

Yes, I did.

Now, so that everybody can follow along with =e, the
subject of the report were your comments on the report of

carcinogenic screening of vermiculite by Huntington
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Research Center in Huntingten, England?

Yes.

What was that?

That's a report when I first went to Grace, they cshowed it
to me because they said, "You have some minerclogy
background,” and it's a test done on South African
vermiculite. They're animal studies done on South African
vermiculite at Huntington Research Center in England.

All right. Now, the report is not attached here, but you
talk about photomicrographs of the thin-tissue sections of
the animals suffering from mesothelioma.

Yes.

Can you describe what that report found generally?

MR. KUTNER: Objection.

If you have the report,~--we can produce the report, if you
want to. Then we will have their qonclusion on what has
been done.

MR. BARCN: All right. Well, we have a large
number of requesfs for production that you all have
answered that you would produce here in Boston, and we'll
get to that.

MR. KUTNER: Let me just state, the agreement was
that apparently your sister would review documerts

yesterday.
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MR. BARCON: No.

MR. KUTNER: And éhe arrangement was that they
would be available, and she never contacted us to make any
cther arrangements. fhe failed to appear.

MR. BARCN: Well, we read your answers to our
requests for production to be that you said that you would
produce them at the proper time, that such records will te
produced.

MR. KUTNER: And an agreement was reached ‘that that
would be the proper time.

MR. BARON: No, no. An agreement was reachéd that
records might be reviewed, and we understand from visiting
with other counsel that you have about 120 boxes of
records. That's not what I'm referring to. I'm referring
to our request for production where you have specifically
stated that certain documents that we listed would be
produced by W. R. Grace. But we'll get into that later.
Now, what generally was the report of the Huntington
Research Center

MR. KUTNER: Objection.

Give us a summation of it.
MR. KUTNER: Objection.

The summation of the Huntington report is it says that

South African vermiculite has no ill health effect on the
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animals.
All right. What about the animals that developed
mesothelioma

MR. KUTNER: Cbjection.
I don't remember.
Ckay, you don't remember. So that the animals that
developed mesothelioma from exposure to'vermiculite'had no
ill health effects?

MR. KUTNER: Objection.
You'll have to ask a medical doctor's opinion, becapse I
can't answer that. '
I see. But weren't you asked to study that?
It doesn't matter. I can give them my chemical opinion,
but that doesn't mean I know the medical opinion.
In other words, you were the person given charge of
determining whether this medical study was valid, but you
have no expertise in that area. Would that be a fair
summation?

MR. KUTNER: Objection.
I think they gave the medical expert to look at that
report before they give it to me.
Who was the medical expert?
I don't know.

So you don't know what became of that?
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No, I don't.

Now, I'll show you F¥-19, which is a meme dated

Cecember 16, 1972, "Subject: Commercizl Prcducte
J

" from Julie Vang to H. C. Cuecker,

Cont2ining Asbestos,
arnd acsk vou again if that's & memo that you wrecte, and i
that ycur cignature?

(Wiitness examined dociment.)
Yes, that's what I wrote.
Ckay, take a look at it for a moment, and I'll ask you
scme gquestions.

(Witress examined document.) -
Fine.
What you'veAdone here is stated as followe: "The
following is an attempt to tabulate the commercial
products containing asbestos. If you have any further
infqrmation, please let us know, and it will be added to
this list,"” and then there's a list of products that
contain asbestos. What was the purpose of the exercise?
I was asked by Dr. Cuecker tc give him a very general
scope of what materials, what product or the market has
asbestos in it.
Why would *e ask you to do that?

MR. KUTNER: Cbjection.

I don't know. He asked me, so I gave it to hirm.
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All right. Did you know at that time that W. R. Crace was
involved with products that contained asbestos?
I.don't.
You éidn't know at that time?
No.
Do you know now whether they ever sold asbestos productes?
Yes, I do.
What product did they sell?
Mono~Kote 3 and some of the acoustic materials.
When did you find that out?
It's after I changed the responsibilities.
Okay. But at this time, in December of 1972, you dicé not
know that Grace was involved in the manufacture of
asbestos products?
No, I don't. No.
Did you have any earthly idea why he would have wanted
this?

MR. KUTNER: Objection.
I have no idea. You'll have to ask Dr. Duecker.
So you went out and did a project, and you had no idea why
you did it?

MR. KUTNER: Objection. You're asking her to
analyze what somebody else intended when he wrote this

memo.
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I don't.
You have no idea?

No.

MS., DEAN: I don't want to interrupt, tut I'c like
for the exhibits to be attached to the tran;cript.

MR. BARON: They will be.

Let's mark this one as the next number, and then
these two.

(Documents referred to above marked Plaintiffs'
Exhibits 20 through 22 for identification.) ;
Again, back to PX-18, so I can be sure I underétand what

we're talking about, in PX-18, which is your comments on

the carcinogenic =screening of vermiculite, you were aware,

were you not, that mesothelioma had been found in animals?

MR. KUTNER: Objection. I believe that's a
mischaracterization.

MR. BARON: That's why I asked her.
Let me read that thing again.

(Witness examined document.)
Because it's very muddled, I don't understand that very
clearly. So that's what I said. I think you need more
study or give it to somebody with more expertise in that

area.

i
|
1
|
I
j
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So you were convinced that somebody needed to look into
this--
Right.
--to see if vermiculite was really causing problems?
MR. KUTNER: Objection.
Right?
Corfect.
To your knowledge, was that ever done?
Yes.
By whom?
By Dr. Smith of Farley-Dickinson Laboratory.
When was that done?
'73, '74, in that time.
Is he an M.D, or a Ph.D.?
He is an M.D..
And what did he do?
He injected vermiculite with tremolite in the hamsters and
did an animal study.
And what was his conclusion?
His conclusion, you'll have to read the report. I didn't
know the exact conclusions. It's a lot of medical terms
in it. |
Did you understand it was safe or hazardous?

MR. KUTNER: Objection.
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Well, tremolite is hazardoue, according to his ccnclusicon.

All right. Do you have & copy of Dr. Smith's report?

We may have it in the file. I don't know whether I have

cne personally or not.

MR. BARON: Well, I would hereby reguest a cory of

Dr. Smith's report.

MS., MacKENNA: Fine.

MR. KUTNER: We acknowledge your request, and we

will respond accordingly.

MR. BARON: Okay.

Now, I have in front of me a document entitled "Px-io,'

which is a memo dated June 26, 1973, to H. C. Duecker from

J. C. Yang, "Subject: The possible occurrence of asbestos

in Mono-Kote." Are you the author of this document?

(Witness examined document.)

Yes.

Okay. Now, first, would it be fair to say that we are

talking about MK-4 or -5, one of the products that

have added asbestos fibers?
I would like to look at this experiment first.
Go right ahead.

(Witness examined document.)

In this report, it didn't state which Mono-Kote it is.

just shows you how much I know about Mono-Kote.

But I

did not

It
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would assume it is--

MR. KUTMNER: Well, don't assume. I want you to
answer it only if you know.

THE WITNESS: I don't.
All right. Would it be fair toc say you're not an expert
on Mono-Kote?

MR. KUTNER: Objection.
Is that true?

MR. KUTNER: Objection.
I'm an expert on analysis of Mono-Kote, but I'm not an
expert in developing Mono-Kote product or their reséarch
and development.
All right. Have you ever done any work with a product
called MK-3, Mono-Kote 3?
I have anything done with it?
Have you ever done any research projects or analysis of
MK-3?
I have done a lot of analysis on the material that's
already been applied as Mono-Kote 3, but not as virgin
Mono-Kote 3 from the bag.
So you have never taken a piece of Mono-Kote 3 from the
bag before it was mixed and done any research on that
product, is that right?

Yes.
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Okay. So the cnly researcl ;ou have dcne cn MK-3 i: on
material that was already in place arnd has been removed?
Ccrrect,
tave you ever done research on the atmosthere zarcund tre
Installaticn of MK-37

MR. KUTNER: Objection.
Since I wasn't at Grace at that time, g0 whatever they
did, the air analysis is not--I don't know anything about
at all.
Okay. Well, then, so I can be sure I understand yoPr
areas of expertise, or at least the things that youﬂve
done work on, the only work ycu've done with MK-3 ic on
material that Las been removed that was previously

installed?

Correct.

Okay. 1lNow, in this document right here, you did some work

to determine tremolite contamination of vermiculite?

I waé asked to interface with Arthur D. Little to carry
out the analytical work.

Okay. Aré you a minerolcgist?

No, I'm a chemist by training.

All right. Mirerolegy, is that an area that you profess
some expertise in?

Yes.
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And did you feel comfortabtle doing an analysis of the

vermiculite teo determine -how much tremolite or azsbestos
was in it?
Do I feel comfertable?
Yes.
What do ycu mean by that?
In other words, this project that is the subject of this
memo describes the possible occurrence of asbestos in
Mono-Kote; and after reading it, it would appear that
somebody asked you to review the nature of
asbestos/tremolite contamination of vermiculite. Dﬁd you
feel that that was within your area of expertise to
accomplish?

MR. KUTNER: Objection.
Yes.
And your report indicates that the vermiculite was in fact
contaminated with asbestos.

MR, KﬁTNER: Objection.
Yes, that's based on the analysis made by the Arthur D.
Little Company.
Did you do any of the work or are ycu merely repeating
back what Arthur D, Little found?
I am repeating the Arthur D. Little work. I had done

nothing at that time,
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Okay. And I take it you have a copy of Arthur L;ttle's
report?
Yes, I do.

MR. BARON: Again, we'd make a request for ycu to
produce that.‘
Now, the next one is PX-21, and it is a memo to
H. A. Brown, dated July 26, 1973, "Subject: Asbestos in
Vermiculite anéd Mono-Kote," referencing your earlier memo.
This is signed by Mr. Duecker. Have you seen this
document before?

(Witness examined document.) ;
I probably did, because I remember Dr. Duecker discussed
this with me, but I didn't remember whether I saw that
exactly or not.
Okay. The last paragraph says: "In conclusion, it is our
opinion that Libby and Enoree"=-~E-n-o-r-e-e--"Mono-Kote
may contain trace amounts of fibrous tremolite at
concentrations less than the limit of detection using the
X-ray diffraction technigque. Enoree Mono-Kote may also
contain platy tremolite. The average content of the total
tremolite in Mono-Kote is about .2 to .5 percent."” But it
says that "Individual samples may givé higher values, but
an entire bag of Mono-Kote probably never contains more

than .2 to .5 percent total tremolite."
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Was that the end of the investigation?
MR. KUTNER: Objection.
I don't remember exactly what happeneé to it.
What is platy tremolite?
Actually, it's massive. It's not platy.
Ckay. We heard testimony a little earlier from a-
Mr. Cintani. Do you know him, James Cintani?
Yes.
He said that Mono-Kote 3, which contained asbestos, did
not contain fibrous material. Do you know what he was
talking about? :
MR. KUTNER: Objection.
What's this?
MR. KUTNER: I believe that you're
mischaracterizing the testimony.
Chrysotile asbestos is always, in.its commercial form,
fibrous, is it not?
Chrysotile asbestos in commercial form, it is fibrous.

I'm going to show you PX-22, which is a memo to

Mr. O. F. Stewart at Enoree, South Carolina, dated

August 31, 1973, from Julie C. Yang, "Subject: Treomlite

Determination in South Carolina Vermiculite Ores." Is
that a document that you authored?

(Witness examined document.)
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Yes.
Is that your signature?
Yes.

Now, Dr. Yang, you have been listed as a witness in the

case of Max G. Williams versus W. R. Grace, and it states

that "Dr. Yang will testify regarding the chemical
composition of Mono~-Kote, and she will :urther testify
regarding the testing of Mono-Kote."

First of all, were you aware that you had.been
listed as a witness?

Yes.

Have you discussed your testimony in the Max Williams case

with anyone?
Max Williams case? I don't--
The one in Omaha, Nebraska, that you've been listed on.
No.
Okay. Did you intend to testify regarding the chemical
composition of Mono-Kote 37
MR. KUTNER: Objection.
Raw material or finished product?

Let's talk about raw material as it is being installed.

I cannot testify that, because I'm not here at--I was not

at Grace at that time.

But you're not going to testify based on studies of
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others, is that right?

MR. KUTNER: Cbjetticn.
what do you mean, "study of others"?
In other words, you're not planning to say, "Oh, I read a
study about MK-3 that was done before I got here, and
here's how I interpret it."

MR. KUTNER: Objection.
Are you planning to do that?

MR. KUTNER: Objection.
I don't understand the question that well. I'm sorry.
Let me be sure that we're on the same track. In tﬁis
particular case, Mr. Williams's case, I'm talking about,
at this point, thege will be testimony that Mr. Williams
worked around the installation of MK-3.

MR. KUTNER: Objection.
There will be testimony that he worked around the
installation of MK-3 and was exposed to asbestos emanating
from MK-3 as it was being installed. Do you expect to
give any testimony pertaining to the installation of MK-3?

MR. KUTNER: Objection.
No.

Okay. Now, it says that you will further testify

regarding the testing of Mono-Kote. Do you expect to give

testimony pertaining to the testing of MK-3 at any point?
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If you get the MK-3 product, I would analyze. Or I look
at other people's analysis, can make comments on it.
all right. Have you yourself tested MK-3 procduct?
What do you mean by that?

Product in place.

Product in place?

Right.

Taken down for sample analysis?

Yes.

Yes.

And what types of analysis have you made on the MKQB
product that's been taken down from a job site and
analyzed?

Litigation cases--

Okay.

-=-and other cases which our product manager asked me to

do.

So the work that you have done has been exclusively

centered around defending W. R. Grace in product-liability

cases?
No.

MR. KUTNER: Objection.
What else has there been?

Well, if a customer is interested in whether he has
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asbestos or whether he has Mono-Kote 3 on the ceiling or
as a fireproofing material, they ask Grace either as a
favor or they are thinking about removal, Ehey ask us to
do it. Not necessarily in litigation cases.

Okay. In other words, if a prior customeg comes in and
wants to know what it is they've got on the I beams, you
make an analysis?

Maybe.

When d4id you begin to make analyses on MK-3?

Probably in the '70s.

Late '70s?

I don't recall the exact year.

Okay. Was the first time that you did it for litigation
purposes?

No.

What was the first time that you did it?

I don't remember, but it's in the documents.

All right. Dr. Yang, have you done chemical-composition
analysis of MK-3?

As a product, finished product.

Yes.

Yes.

Have you been able to determine what is the average

concentration of asbestos fiber in MK-3?
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rercent asbestos by weight?
By weight.
MR. KUTNER: Objection.

But I have toc make--the classified answer is:

material is being analyzed, they have the right ingrecdient

When the

as Mono~Kote 3. They may have--the weight rercentacge

resembles Mono-Kote 3,

Mono-Kote 3 or not.

Because it doesn't have a label on it?

but I don't know if it's really

Not only that. I understand there are cther cormraries

making similar material with similer composition at that

time.

So you really, there's no way to know whether it's really

MK~3, because they were all fairly generic; would that be

a fair statement?
MR. KUTNEPR:

That, I don't know.

Objection.

But I know there are materizls
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available that are like that.

Now, the 11 to 13 percenf is by weight?

By weight.

What about by volume?

It's difficult to judge by volume. Depends on

application methods.

Okay. What have you found in terms of a range
MR. KUTNER: Objection.

We always do it by weight.

You've never done it by volume?

I don't do it by volume.

the

by volume?

It would be much higher by volume because of the

inherently light weight of asbestos fibers, would it not?

MR. KUTNER: Objection.
Isn't that true?
No.

Would it be smaller by volume?

I don't know, because you have to go through a lot of

series of compilations on density of different materials

to be present and the way they have been applied. If you

sprayed it on, you will have a lot of high pressure and

low pressure; you will end up with a very different

density of the material.

Okay. Well, Dr. Yang, I recently took the deposition of
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the plant manager of the W. R. Grace facility in North

Little Rock, who was the individual--his 3ob initially was

making Mono-Kote 3, and he said that he used about
25 percent asbestos by volume in the manufacture of MK-3.
Do you know whether that's in the ball park or rot in the
ball park?

MR. KUTNER: Objection.
I have no idea what he's talking about, because I don't
know the volume percent.
So have you ever seen the formula for how MK-3 is made?
I saw the mixing record from some plants, but that'b'in
weight percent.
So you've only seen it by weight; you've never seen it by
volume?
Grace formula is by weight percent.
Now, what else have you determined from your analysis of
MK-3 other than the percentage by weight of asbestos
fiber?
We study every component present in the Mono-Kote 3. We
break it down all in weight percentage.
Other than doing an analysis of the composition of MK-3,
have you done other analyses of MR-3?
Other--

Let me make it clearer. You've told us that you have done
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10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

analyses of the material by weight of MK-3.
Yes.
Have you done any other analysis of MK-3?
Such as what?
Such as anything other than determining its chemical
composition by weight.
I don't think so.
Have you determined the movement of asbestos fibers within
the material that is called MK-~3 that has been taken off,
the migration of the material?

MR. KUTNER: Objection.
The migration?
Do you understand my question?
Is that--you are talking about air sampling?
Yes. Have you done any of that work?
As I told you, in Mono~-Kote 3, because I think when I
joined Grace, I don't have anything to do with the air-
counting sample until several years later. So I would say
I have no knowledge on the air counting, air sampling, of
Mono-Kote 3.
All right. Well, would it be fair to say, then, that your
testimony pertaining to Mono-Kote 3 will be limited to its
chemical composition by weight?

MR. KUTNER: Objection.
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I would say if people are removing some material callegd i

Mono-Kote 3, from Grace data, Grace record, it was i

Mono-Kote 3. 1If they remove it, if they took air samples,
the counting, the counting of the fibers will be dcne, was
done, by my laboratory.
Al]l right. So you are going to testify, then, on air
sampling for the removal of MK-3?

MR. KUTNER: Objection.
Do I understand that to be your testimony?
We are doing it only mechanically on counting it, but we
gave the data to the CIH, and they do the final rep;rts.
Okay.
So I have nbthing to do with the actual evaluation of the
final data.
Okay. And you do not intend to express any opinions at
this trial, do you, on the airborne concentrations of
asbestos from MK-3?

MR. KUTNER: Objeétion.
Correct.
Again, I want to be specific here. Other than testifying
on the chemical composition of MK-3 by weight, do you know
of any other testimony that you will offer pertaining to
MK-3?

I don't think so.

FRANCES M. CAWLINA ASSOCIATES
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Okay. What about the nonasbestos Mono-Kote? Do you
expect to offer testimony on the nonasbestos-containirg
Mono-Kote product?

MR. KUTNER: Objection.

What do you mean, nonasbestos-containing Mono-Kote? Would
you specify what you are talking about?
All right. There has been testimony in this case--

MR. KUTNER: Can I just interrupt here to provide a
statement. To the extent that there have been discussions
with any of the Grace witnesses concerning expected
testimony, those discussions would have occurred wi}h
their attorneys, and to the extent now that you're asking
about conversations that may have occurred with Grace
attorneys, certainly the witnesses are not going to
provide any information, and that has been the case with
Ms. Yang's prior testimony.

MR. BARON: Okay.

Have you ever testified in a trial before?

Not in court.

Okay. Just by deposition?

Yes.

Have each of those depositions been depositions where the
opposing lawyer such as myself has asked you questions?

Yes.

FRANCES M. CAWLINA ASSOCIATES
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Have you ever given testimony fecr use in trial by a Grace
lawyer?

What do you mean by that?

In other words, have you ever had a W. R. Grace lawyer
guestion you as if you were in court for use in ccurt?
You mean following the deposition directly or in a
separate case?

MR. BARON: Let me ask you, Mr. Kutner: Has she
ever given an evidence deposition or are they all
discovery depositions?

MR. KUTNER: We don't distinguish, because tﬁey all
can be used in evidence.

MR. BARON: Certainly they can, but do you recall
any deposition she's given where the Grace lawyer has gone
through her testimony with her?

MR. KUTNER: I don't have any specific
recollection, but that's not to say that there isn't.

MR. BARON: All right.

Do you have any opinion as to whether MK-3 is hazardous to
the health of human beings?

MR. KUTNER: Objection.
I dor" form any health opinion, since I am not an M.[C.
Has anybody ever told you or given you information that

would indicate that MK-3 was a product that was not

FRANCES M. CAWLINA ASSOCIATES
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hazardous to human beings?

MR. KUTNER: Objection.
You are asking a negative gquestion. Would you repeat
that?
Okay. Have you ever been given any information by anyone
that MK-3 was not hazardous to human beings?

MR. KUTNER: Cbjection.

(There was discussion off the record.)
I don't recall what I was told in such a long time I have
been with Grace.
All right. Do you have any knowledge as to whetheé MK-3
can cause lung procblems in human beings?

MR. KUTNER: Objection.
It must be; otherwise they don't change into a nonasbestos
product.

MR. KUTNER: I'll move to strike.
And do you understand that that's the reason they went to
a nonasbestos product?
I don't.

MR. KUTNER: Objection.
Have you ever seen a package of MK-3?
A package? What do you mean, "a package"?
Unused MK-3 thaﬁ was still in a bag.

No.

FRANCES M. CAWLINA ASSOCIATES
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MR. BARCN: You're free to go. Thank you.

(Deposition concluded at 12:30 p.m.)

(9]
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CERTIFE ICATE

COMMONWEALTH OF MASSACHUSETTS )
} ss.
COUNTY OF ESSEX )

I, Linda A. Johnson,  Notary Public in anc Zor the
Commonwealth of Massachusetts, do hereby cerfify:

That JULIE C. YANG, the witness whose deposition is
hereinbefore set forth, was duly sworn by me and that the
foregoing transcript is a true record of the testimony g}ven by
such witness, to the best of my knowledge, skill, and a&ility.

I further certify that I am not related to any of the
parties in this matter by blood or marriage and that I am in no
way interested in the outcome of this matter.

IN WITNESS WHEREOF, I have hereunto set my hand and

affixed my seal this 22d day of March, 1988.

- . . o
LINDA A, JOHNS
Notary Public

My commission expires:
May 9, 1991

FRANCES M. CAWLINA ASSOCIATES
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TO: H, C, Duecker DATE: Dec. 13, 1998 meoucts OIS
¢ v : . ’ W A 8.
FROM: Julie Yang SUBJECT: Comments on the Report Carciuoge:
Screening of Vermiculite by
CC: _H, Brown_— Huntington Research Center
A. M, Rosenberg Huntington, Englend

The report has offered valuable information for envirommentel health
hazard studies on the South African vermiculite. Unfortunately, it
wvas presented solely from a medical point of view, and no information
on the chemical compositions, geological formations with the associated
minerals of the vermiculite or asbestos were given.

If we are interested in running a parallel study on our vermiculite, I
vould propose studing the following:

1) vermiculite from the Montana mine,

2) vermiculite from the South Carolina mine

3) a synthetic composite made of a pure vermiculite and e known
amount of tremolite, ovreferably in two levels covering the range:
of the tremolite content in our mines. :
L) chrysotile asbestos control. i
The injection of a suspension of 25 mg material in 0.2 ml physiological
saline solution is the UICC (Union Internationale Contre le Cancer)
standard test employed for animal study. In addition to all the des-

criptive histology and the macroscopic pathology studies of the testing
animals,

I would think that a few photomicrographs of the thin tissue sections

of the animals suffering from mesothelioma and the ones injected with
vermiculite for comparison will be more illustrative to laymen.

ol 0.4
J. C. ¥
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DEC 231872
TO: H. C. Duecker DATE: Dec. 19, 197g ... ‘
FROM: Juiie Yang SUBJUECT: Commercial h‘o;:lt;cin Containing
Asbestos - .

CC: A, M. Rosenberg
T. P. Feit : | S
J. L. Wright : ; T
B. R. Williams _ f

He A Brown

The following is an attempt to tabulate the commerical products
containing asbestos. If you have any further information, please
let us know and it will be added to this list.

A. Mineral Products without Commercial Asbestos

1. Dusting powder (tale)
2. Mold releasing agent (talc)

B, Composite Materials containing Commercial Asbestos

1., Breke lining - automobile and railroad

2. Roofing shingles

3. High temperature gaskets - with metal, impregnated in
’ rubber like material
Ropes, tapes, gloves, suits, curtains and fabrics
Insulation Material - rigid blocks, hot pipe covers, tapes
Acoustical materials
Floor tile - vinyl asbestos and asbestos asphalt tiles
Asbestos cement products - pipes, boards, extruded forms,

laboratory bench tops, sinks

s by
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TO: H. C. Duecker DATE:  June 26, 1373
FROM: J. C. ¥Yang / SUBJECT: Tas possible oceuranzz 27
' asbestos in Moncraoce
CC: E. A. Brom -
7. P, Telit -
A. M. Rosenbgrg FIiZ: 500 Asb. Detn.
3. R. Willieuas
. J. L. lirigat

Expanded Vermiculite samples aad Monolote products fraz varisus sinisg
locaticns and plants nave beea gnalyzed since Lec. 13972, by quaatite=ive
X-ray diffractiosa zethod (d-ve oped by Artaur D. Little, Ime.). Tmi: is
supalrranted by moicil alwrazeony (di..':e-s ad stal_;i.n.,, technigues desalopad
»y Artaus D, Litt le, Ine.), trzasaission eleciron microscopy (rub-cus
ne:‘-x:ad developed by Johas-anville, but used ourselvas et WRZ) ._.1&

canning electroa mizroscapy with X-ray fluorescence enalysis zttac—sarnts

(A:t‘"* D. Little, Izc.).

o
I3 4
P
4 ]

on the experi=z e3ults collected uy %o date, teatati-e con-

32323 e
2lusisns a2a1i co—ents are su=—arizad as follows:

[ Id H

L ]

fermiculite coantains a swall a=cunt of asbestos ia tha2
anz2 of 0.55. The only asbestas species detccted is
rerolite; it can be either in nlaty or fibrous =or-
pholegy. Tbe anslyses are presaated in Table 1,

1.

,-1.01 -l

2. Semalizg ‘ec*'x*q.x- for the analysis is extrezely i=zgoriznt -
2ll the zn2liwical techniguas zeatiosned adovre '-e:_-..::e Sl
£=all specizens. 3ecause o the petercganeous naTire of

=imaral sDecles present, differgnce in denzizy amd Jar=:,
sesregation tends to occur. Rspresentative a.nL.""s of a

: _ trace cineral in tils caterial can be achieved only oy

! collecting a lerge nuwiber of satpies, porkaps 10 or sore
ranics=ly zad average the fiandings. Repetitious saz3ling
(in Ta5les 1 zné 2) snow the variatioas in the determinztio-:.

2., lMononol: produst centains eppronizataly a paxiow= of 33T
2oLzl "*:-:‘:':.l e, 56-£0 s and ¢ sianor ozt "' )
20 .- tnlz zoterials. The onld; 2zbecios containling ;';:":_‘-
i:n7 o7 wvernicllite, Sinca the tranolite coztent ol tae
e.mmldivvormizulice 42 amout 0.5, asokote proiusts vill
hava 133 than 0.30 tramsli%2 oy camzusatisa. Latssasor
cral sl shrm o ia Tehle T oesalims 4z cozgutel rocllis,



e gre coatinuously imazoving the tec
anal)’ses sucld 2s o daterzine tha rat
v3. Tibhrous form of irznalize, to di: izh the fiosrous
tramolite vs. other Jiorouseliliz minarals sucz a3 hora-

blende and contaninants wnich =ay lead <o =ore azcurate
tias

9 2% platy fora

resolitizns and idanzifications. In zidition, we ore
trying to cdetermine tae nushar of samnle
give 2 statistizally relizdle analysis.

(7]
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TO: H. A. Brown DATE: 33}5‘15&73
FROM: H. C. Duecker SUBJECT: Asbestos in
Vermiculite and MONO-KOTE®
cc: R. M. Vining Ref: Yang's 6/26/73 memo,

Brown's 7/10/73 memo

Normally, the analyses of tremoclite in MONO-KOTE and vermiculite are given
only by ore sources. Yang's memo of June 26, 1973 was a compilation of

data to be submitted to the EPA with the intention of showing that MONO-XOTE
contained no more than trace quantities of tremolite. To be accurate, all
analyses had to be considered. The picture regarding the relative tremolite
contents of Enoree and Libby vermiculite is not clear to us at this time and
the data were purposely presented as they were in view of the following facts:

l. Using our x-ray diffraction technique, tremolite has thus far
been detected only in MONO-KOTE made with Enoree vermiculite,
No tremolite has been detected in any analysis of MONO-KOTE
made with Libby vermiculite.(Correction: 1 sample with tremolite.)

2. Microscopic examination of the Enoree MONO-KOTE samples which
contain tremolite shows that at least some of this tremolite
is present in the fiber form.

3. Ve hove not ot dovoloped 2 technigue for determining the retio
of platy to fibrous tremolite within a sample of MONO-KOTE or
vermiculite, and therefore cannot make further statements in

scientific confidence.

It is our opinion that:

a. The platy tremolite of the Enoree deposit is higher than the
Platy content of the Libby deposit.

b. Platy tremolite is more difficult to separate from platy ver-
miculite (in the milling process) than is fibrous tremolite,

¢. The platy tremolite has some tendency to fragment upon expan-
sion, giving some tremolite falling within the fibrous defini-
tion. However, we believe that the majority of the tremolite
remains in the platy form.

In conclusion, it is our opinion that Libby and Enoree MONO-KOTE may contain
trace amounts of fibrous tremolite at concentrations less than the limit of
detection using the x-ray diffraction technique. Enoree MONO-KOTE may also
contain platy tremolite., The average content of the total tremolite in
MONO-KOTE is about 0.2-0.5%. (Due to the inhomogenity of the product and
day to day variation, individusl samples may give higher values, but an
entire bag of MONO-KOTE probably never contains more than 0.2-0.5% total

tremolite.)
T

H. C. Duecker

;s EXHIBIT
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Y TYO: 0. F. Stewart, Enoree, S.C.DATE:  August 31, 1973
bc‘ FROM: Julie C. Yang SUBJECT: 7Trenolite Determination
— —— — e e — - e —— - . in South Carolina Vermi-
cc: R. M. Vinning culite Qres
. A. Brown :
T. Lyail ~®"PIIE: 150 - Asbestos Determination in
W. F. McCord Verniculite Ores

J. L. Wright
H. C. Duecker
A. M. Rosenberg

TABLE OF COINT=IINS:

Objective

Summary

Material Received

Experimental Work

Discussion of Results

Conclusion :
Recomnendatioas for Added Study . :
Ardendix 1

Table 1
Figures 1 To 5

To determine the tremolite coateat in S.C. vermiculite ores at
various locatioas.

SU21ARY:

Instmental means were enploved to deternine the asbestos conteat
in S.C. ores. The findings are listed.as follows:

1. Therec are asbestifcrm fihers present in §.C. ores, but mostly
very fine and small. All the identifizble fibers are noradlenzs, an
alwinmm-rich anpnitole. So far no informstion has been publishad to
indicate wvhether this material is detrimental to hea2lth or not, as of
other types of aapnibolzs (tremolite, crocidoliie and ezosite) and
chrysotile esbestos.

2. T:oe only datectrble diffcorence betwaen Allen and Waldrup tyvpe

specimens from the same location (Poole #7) is that the Allea type nas
relatively higher talc aad hornblende contents than %he Waldrup sas3ple.

EXHIBIT

PX- 22 4o 4
~18-88 M
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MATERJALS RECEIVZD:

The following samples were subnitted from 0. F. Stewart, Expree,
§.C. at R. M. Vinning's request for tremolite analysis:

- . Semple No. Deposit Type
22210-1 Poole #7 Allen

2 Poole #7 Waldrup
3 Allen Allen
L Poole #3 '
S Burns Waldrup
6 Meadows Waldrup
7 Yarborough Waldrup
8 Lanford Waldrup

PERIMENTAL WCRX:
Instrunental lethods Zaploved

X-Ray Diffraction A rapid, non destructive
ethod to ideatify cryszal-
line materials such as
mineral species

Scenning Electron Microscope To study the norphology of

(sz=1) ' particules

Optical Microscopy To identify individual
particules by its optica
propertics

Electron Probe Analysis (EPA) To enalyze the elements
, vresent and the relative

quantities of then

DISCUSSION COF RESULTS:

The instrumental analyses were done at Artawr D. Litile, Ins,
by Dr. E. Peters and his colleagues, the intearpratations were made by
J. C. Yang in collaboratim with E. Peters.

l. X-Pey Diffraciion Data

The ore sanples as receivad sacwed an intense x-rey diffractic:
peak at 20-23.5°. The position employad for our uravious quantitasiv
neasurcment of tremolite in MonokoteW end e:anded vermiculite frem
Libhy nine. Attenats were made to expand tha vermisulite 1) chemiz2'ls
with conec. hydrogen paroxide and 2) thermally fos- 3 oinutes 2t 1LE5°T

E 3

but in the expanded ssmples the unwanted peak at 23.5° persisted. I
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wos then decided to perform the x-ray diffraction analysis to provide
identification and quantitative estimates of the mincral species
present, and to examine the fibers in several samples by scanning
electromoicroscope. If fibers were present, they would be identified
by the optical properties and electron probe anaslysis for its elemental
ratio.

The mineral species in the samples were analyzed and tabulated
in Table 1.

: All the samples were found to have x-ray diffraction peaks
that correspond to hornblende or tremolite. Bascd upon the diffrac-
tion peak at 8.40 A hornblende line, the quantity of hornblende in
various samples were estimated and corporated with other results in
Table 1. The distinction between hornblende end tremolite, as well
as whether they are in platy or fibrous form was then determined by

SEM end EPRA.

2. Scanning Electron Microscovic (SEM) Examination and
Electron Probe Analysis (EPA)

A few representative photographs and profiles for the elements
present are shown in Figs. 1 to §5.

Elements corresponding to various peak position are:

Mg 1.25 K 3.3 ™ L.55
A L. - Ca 3.70 , Fe 6.0
si 1.75 ca L.os Fe 7.05

Several fibrous particles were observed in each sample by SEM.
The chenicel composition by the probe analysis showed that the ele-
mental ratio of S5Mg-lAl-16Si-UCa, whereces the tremolite standard
from Libby ylelded a relative ratio of 9ig-20Si-1K-3Ca. It thus
appeared the analyzed fibers were hornblende instead of tremolite
as we suspected. Other non-fibrous particles showed the typical
ratio of 2M4g-1A1-5Si (Vermiculite) with occasional replacement of
some or all of the Mg by K (hydrobiotite).

3. Optical Examinations

Two of the samples 22210-2, Poole #7 (Waldrup) and 22210-6,
Meadows (Waldrup) werc examined by optical microscope, utilizing
the Montana tromolite sample as a standard. Observed fibers were
found to have the refractive indices in the range of those of horn-
blende (measure )= 1.623, 1.648) which are considerably higher than
the values for tramolite ( *.= 1.599, 1.625).
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L4, Chemistry of Hornblenda

Hornblende series is a family in-the exphibole asbestos group
which shows & considernble variation in composition. The principle
features of the composition are the presence of both Ca and Na or K,
the former dominating, the Al iz partially substituted for Mg and Si,
and most of the members are deficient in silica. The composition of
the series may be expressed by the two end members:

c:-.uuazugmmzslluom(om F)u edenite

. ¢ . 0 - .
Cahﬂaz(hs, Fc)8A168112 kh(o&, F)h hastingsite

Campared with tremolite C32M35818022(OH)2.

Fluroine commonly enters into tke coaposition to replace OH
in part, Mg by Fell, Al by Felil, as do Ti and Mu for cations.

Such as Pargasite (Na,K) Caa‘\',ghAl 5‘6022(0:{)2

3
S o . a Y -
and Barroisite (Ca,r;a)z'zé(w‘g,F..,Al, 5.15(5""‘1)8°22(°“)2

are the intermediate members,

These minerals are monoclinic in crystal structure, and have
fiber-like zppearaznce but usvally very chunky (low aspact ratio). These
era 5ot and easily pulverizable like clay minorals, end guite Aiffaront
from either thz harsh !Mg-ampaidole, tremolite; Fe-anpribole, crocidslite
and Fe-lig amphibole, amosite or from the silly, flexible chrysotile
ashestos fibers.

No known literature published to date has bzen found discussing
the effect of hornblende to health.

CONCLUSIONS::

1. All the S.C. ore sanmples analyzed are very similar in minersl
compositions. All of them are rich in vermiculite and hydrobictite with
minor amounts of hornblende, talc and quartz.

2. All sanples examined contain asbestiforn fibers that have
been identified as horablendes, zn Al-rich anphobile, which are fiber-
like under light and electron microscope. This material is, at tais
time, en unknown healtn hazard.

3. The differcnce of Allen & Waldrup type specimens from the
same locatina is the reletive talc and hornblende coataat. Allen type
seens to be ricaer in both.

L. The SZ{ preparation proceiure teads to emphasize the smallest
size particles, so thet tite method is not guantitative. Of all those
samples erasined, 22210-2, Poole 7 (waldrup) eppeared to contaia the
largest fracztion of [ibers,
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RECOMMENDATIONS FOR ADDZD STUDY:

Since hornblende is a fibrous ampnibole, the carcinogenic
potential of this material has not yet bean found in any literature,
but it may be questioned in the future because of cozposition and
structure closely associated with tremolite and otaer amphiboles.

It is suggested to contact outside agencics to have an animal study
made on the potential carcinogenic effects of harbleade, compared
with tremolite end chrysolite fibers. Usually, the test will take
one to two years, but by then we will know for sure whether this
material exhibits any cancer-inducing potential.

Agencies and Institutions equipped to do this type of work:

1. Huntingdon Research Center
Huntingdon, England

- where the cercinogenic screening of vermiculite (S.A.)
was done in 1970-1972.

2. Dr. Lewis J. Cralley
Occupational Health Progran )
National Center for Urban end Industrial Health :
Public Heelth Serivce ;
1014 Broadway .
Cincinnati, Oanio 45202
- previous coantact, had studied amphiboles and chrysotile

of various length, pure synthetic crnrysotiie and cnrysotile
with adéed Ni, Fe, Co, etc. in the structure.

3. Dr. Paul Gross M.D.
Industrial Hygiene Research Unit
Dept. of Occupational Eealth
Graduate School of Public Healtn
University of Pittsburgh
Pittsburgn, Pa. 15213

~ previous contact, did similar studies as Dr. Crzlley.

PN /%a——z /
Julie C. Yang/
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DETERMINATION OF MINERAL COMPONENTS PRESENT
IN SOUTH CAROLINA VERMICULITE ORE
(BY X-RAY DIFFRACTION METHOD)
SAMPLE VERMI-  HYDRO- HORIBLEIDE
" NO. DESCRIPTION CULITE BIOTITE TREMOLITE TALC QUARTZ
22210-1 Poole #7 (Allen) ++ ++ + (10-209)*  ++ +
2 Foole #7 (Waldrup) ++ -+ + (2-58%) - ? Trace
3 Allen (Allen) b -+ + (5-10%) -+ -
b Poole #3 s -+ + (2-5%) + +
6 Meadows (Waldrup) +~+ =+ ++ (10-20%) - Trace

Legend: s Major (>504)
-+ intermeaiate (10-40%)
+ Minor (1-93)
? Doubtful (<12)
- None
* The percentage of hornblende in the parenthesis was deternmined

by the intensity of 2 &= 8.40 A°.
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SAMPLE 22210-1
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Figure 2 SEM AND ELECTRON PROBZ ANALY3TS OF SAMPLE 22210.2

Poole #7, S.C. (Waldrup)

e
Aeaha

o
AS

it t sl 4 i 0iad
Ty
oy

3
a
23
oy
-
ad
8 -9
34
? «h:
kA
e}
oy

o

28

;A &

o

’

- 20102 o humoter annabdae

»

La.

2

b

it

Aliavlid B

»,
-

Jh(T-Dy B

AR AT

{4;;.2:

3

Ll

BT

i et Ktmsibosin |

‘xtsd

goovet

b bt

]
ok

R

i 3 Held.3.d
Haald byl
E RREREE PR

EERE

e
oubbatliinesd @bl

e,

L sntine id

_{1 h

NI TEANL R AR

[ T
- dasls

.

Y

LT

MrLGItLE e it b
[ 54}

-
-

<\
h

.

et fedim sl bsd
‘.

PR

R P L U TN

el tha

D
e
[

2953



Figure 3 SEM AlID ELECTRON MOREE AMALYSIS CF SAUPLE 2221U-3
- v 295341

Allen, S.C. (Allen)
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Figure 4  SEM AND ELECTRON FRORE AJALYSIS OF SAMPLE 22210-6 <3953

Meesdows, S.C,
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SEM AND ELECTRON PROBZ AMALYSIS OF SAMPLE 22210-8
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