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1
2 BILLY B. SMITH, ET UX : 14TH JUDICIAL DISTRICT
COURT
3 VS NO. 92-2915 : PARISH OF CALCASIEU

4 HARTFORD ACCIDENT AND
INDEMNITY COMPANY, ET AL : STATE OF LOUISIANA

S

JOHN W. CRAWFORD, JR., ET UX : 14TH JUDICIAL DISTRICT
6 COURT

VS. NO. 92-3098 : PARISH OF CALCASIEU
7

HARTFORD ACCIDENT AND
8 INDEMNITY COMPANY, ET AL . STATE OF LOUISIANA

11

12

13 PURSUANT TO SUBPOENA and the Louisiana Code of Civil
Procedure, the above-entitled deposition was taken on

14 behalf of Plaintiffs at 55 Madison Street, Suite 510,
Denver, Colorado, on Wednesday, July 28, 1993, at 9:55

15 am., before Rebecca L. Semeyn, Registered Professional
Reporter and Notary Public within Colorado.
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13
By Mr. Hobson 3
14
By Mr. Spears --
15
16
17
EXHIBITS INITIAL REFERENCE
18
1 Dr.Wong's curriculum vitae 6
19

2  List of documents regarding John Crawford, 124
20 Billy Smith and depositions from Ken Spears

21 3  Statement submitted to the OSHA benzene 125
hearing by Otto Wong

“ (Attached to original and copy transcripts.)
23
24
25
3
1 PROCEEDINGS
2 OTTOWONG, Sc.D., FA.CE.,

3 having been first duly sworn, was examined and testified
4 asfollows:

5 EXAMINATION
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6 BY MR. HOBSON:

7 Q. Would you introduce yourself please, sir.

8 A. Otto Wong.

9 Q. And how are you employed now, Dr. Wong?
10 A. I'mthe chief epidemiologist at Applied Health
11 Sciences.

12 Q. Andwhat is Applied Health Sciences, please?
13 A. It'smy company set up to do research and

14 consulting mainly in epidemiology.

15 Q. Andwhat kind of acompany isit? Isita

16 corporation?

17 A. Yes, itis.

18 Q. And areyou the only shareholder?

19 A. Yes.

20 Q. Andwhereisthe corporation located?

21 A. It'slocated at 181 Second Avenue, Suite 628,
22 San Mateo, California 94401.

23 Q. Arethere any other professionals who work with
24 you at Applied Health Sciences on afull-time basis,

25 Dr. Wong?
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4
1 A. Not on afull-time basis.

2 Q. Arethere any full-time employees of Applied

3 Health Sciences?

4 A. I'mtheonly full-time employee.

5 Q. Who are any part-time scientists who are

6 associated with Applied Health Sciences?

7 A. | have anumber of people who work with me on
8 an as-needed basis. | have aPh.D. in biostatistics, his

9 nameis David Ragland; and a master level biostatistician,
10 her name is Nancy Gordon.

11 Q. And could you spell her name, please.

12 A. G-o-r-d-o-n. | have anurse/programmer, her

13 nameis Linda Hebbar, H-e-b-b-a-r.

14 Q. IsitH-ap, asinPaul?

15 A. H-e-b, asin boy.

16 Q. Anyone else who has associated with you at

17 Applied Health Sciencesin the past?

18 A. And | have some data entry research assistants.
19 Q. Would it befair to characterize the data entry

20 people as nonprofessionals?
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21 A. Technical people. Nonprofessional.

22 Q. How long has Applied Health Sciences been in
23 business?

24 A. Since January, 1991.

25 Q. Didyou have any professional activities since

5
1 leaving Environmental Health Associates besides Applied
2 Health Sciences?
3 A. | assume you're talking about "professiona”
4 relating to epidemiology or health?
5 Q. Correct.
6 A. No.
7 Q. Sobasicaly you left EHA and started Applied
8 Health Sciences and that coversall your professional
9 work?
10 A. That's correct.
11 Q. What kinds of work do you have ongoing at
12 Applied Health Sciences?
13 A. We have anumber of long-term projects ongoing.

14 | can give you some examples.
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15 Q. Yes, | would like those.

16 A. We arefinishing up along-term epidemiologic

17 study of gasoline workers for the American Petroleum

18 Institute. | am doing a cohort mortality study for USG of
19 people exposed to man-made mineral fibers.

20 I'm working on a cohort mortality study for the

21 Styrene Information Research Center for people exposed to
22 styrene. And | also have some ongoing

23 activities--consulting activities with Mobil and Chevron.
24 These are the projectsthat | can recall right now.

25 Q. Havethere been any projects that you have

6
1 completed while you've been at Applied Health Sciences
2 that are not in the group you just described for me?
3 A. We completed aproject for HIMA, H-1-M-A,
4 Health Industry Manufacturers Association. It wasa
5 project that carried over from the old EHA days. It wasa
6 study of workers exposed to ethylene oxide.

7 Q. Wasthat published?
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8 A. Yes, it was published last year in the British

9 Journal of Industrial Medicine.

10 Q. | seeyou have your CV with you. Does that
11 include your publication list?

12 A. Yes.

13 Q. Andit would include the ethylene oxide

14 publication, then?

15 A. Yes.

16 Q. Any other projects that you've completed since
17 you got to Applied Health Sciences?

18 A. Wadl, I'm drawing ablank. | work very hard,
19 but I'm drawing a blank. What else did we finish?

20 Q. Lawyersknow you can make more money if you
21 continue to work on projects than if you finish them.
22 A. | guess some epidemiologists think the same
23 too.

24 | didn't have any major projects that we

25 finished during the last couple of years at this point.

7

1 Q. When you do consulting for Mobil and Chevron as
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2 an employee of Applied Health Sciences, which you assume
3 itis, what rate do you charge them?

4 A. 230.

5 Q. Dollars per hour?

6 A. Rignt.

7 Q. Andwhen you give deposition work like you're

8 doing today, how much do you charge for that?

9 A. 320.

10 Q. Why thedifference?

11 A. Ingeneral, work related to litigation--they

12 are pretty short-term. It doesn't readly provide a

13 long-term stability to the business.

14 Q. Any other reason?

15 A. That's the major reason.

16 Q. Do you charge $320 an hour to prepare for a

17 deposition also?

18 A. Yes.

19 Q. Canyou give me some idea of what percentage of
20 your time you spend working on litigation-rel ated

21 activities? And by that | mean not including your

22 epidemiological studies that you work on.
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23 A. | would say over the last few yearsit would
24 average to about 30 percent.

25 Q. By "thelast few years," isthat since you've

8
1 been at Applied Health Sciences?
2 A. Yes
3 Q. Hasthetrend been more or lessin the last few
4 months--say the last six months?
5 A. | would say it stays about the same.
6 Q. Soif you charge more per hour for litigation
7 work than you do for your other kinds of activities, the
8 amount of income you would generate from litigation would
9 be more than 30 percent of your total income?
10 A. No. Let meclarify this. | think you asked me
11 how much I charge for consulting work for Mobil and
12 Chevron. | think that was the specific question.
13 Q. Yes, gr.
14 A. When we do amajor study, sometimes we work on
15 afixed fee basis--afixed budget. Soif wedo an

16 efficient job, we can naturally come out ahead. Soit's
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17 very difficult to just look at the hourly wage to

18 determine how much we make.

19 Q. Tomake sure |l understand what you're saying,

20 if you work on an epidemiology project that has afixed
21 payment for that project, you can actually make more than
22 $320 an hour?

23 A. If weareefficient.

24 Q. Now, you say that USG was the sponsor of one of

25 the studies. Isthat United States Gypsum or what used to

1 be United States Gypsum?

2 A. | redly don't know. Sincel have known them
3 it has always been USG.

4 Q. Where are they located?

5 A. InChicago.

6 Q. And the American Petroleum Institute, you've
7 done work for them in the past besides the gasoline

8 workers project, correct?

9 A. Yes.
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10 Q. Andwho isthe styrene project being sponsored

11 by?

12 A. The Styrene Information Research Center.

13 Q. Andwho isthe Styrene Information Research

14 Center, as you know them?

15 A. It'san organization, | guess, sponsored by the

16 industry.

17 Q. And do you know who the member companies arein
18 that organization?

19 A. | know some.

20 Q. Who do you know?

21 A. Dow Chemical, Chevron, some smaller companies,
22 boat manufacturers and so on.

23 Q. Doesyour study look primarily at styrene

24 manufacturing or does it include styrene consumption?

25 A. Canyou clarify "consumption."

10
1 Q. Yes. Converting styrene into another product
2 away from the manufacturing side.

3 A. Welook at mainly industrial user's styrene.
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4 Q. For instance, would it include a styrene

5 butadiene rubber plant?

6 A. No.

7 Q. Or apolystyrene manufacturing facility at a

8 different location than the styrene manufacturing

9 facility?

10 A. No.

11 Q. And what kinds of users come to mind that
12 you've been looking at for styrene?

13 A. Boat makers--manufacturers of boats. Any
14 reenforced plastic manufacturers.

15 Q. You say that is acohort mortality study?

16 A. Yes.

17 Q. What makes up the cohort?

18 A. Workersin the reenforced plastic industry who
19 are exposed for aminimum of three months during a
20 specific period of time, and | just don't recall the time.
21 Q. Whereareyouin that project? How closeto
22 completion?

23 A. Toward the end of thisyear, knock on wood.

24 Q. And the cohort mortality for USG, how far along
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25 areyou on that?

11
1 A. Wejust started.
2 Q. And the gasoline workers study for the API?
3 A. Infact, I'm writing the report now. Let me
4 back up alittle bit. Weissued areport on the cohort
5 analysis part two years ago, and subsequent to that we did
6 acase control study and now I'm working on the case
7 control study reports.
8 Q. What are the cases that are going into the case
9 control study?
10 A. All the leukemia cases, kidney cancer cases and
11 multiple myeloma cases.
12 Q. Andyou say thefinal report of the case
13 control study is being written now?
14 A. Yes, sir.
15 Q. Andwhen do you expect to have that final
16 report generated?
17 A. | would say within two or three months.

18 Q. Who'sthe API coordinator for that project?
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19 A. Dave Monogillo, M-0--you put mein avery
20 difficult situation. | better know how to spell his name.
21 M-o-n-0-g-i-I-l-o.

22 Q. Whereishelocated? Ishean APl employee?
23 A. Hesat APl in Washington, D.C.

24 Q. Do you have acompany coordinator for one of

25 the member companies?

12
1 A. The chairman of thetask forceis Will Bailey
2 at Chevron in San Francisco.
3 Q. How do you as an epidemiologist go about
4 estimating exposures for cohorts that you study?
5 A. Weéll, take the API study--the gasoline study.
6 We--"we" meaning myself and also the EHA, because that was
7 started at EHA about nine years ago. We have the
8 epidemiologic portion of the study and another group of
9 investigators handled the exposure assessment part,
10 athough we worked together with them.

11 The person who was in charge of the components
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12 isDr. Tom Smith. He used to be at the University of

13 Massachusetts. Now he's at Harvard University.

14 Q. That'salittle more specific than | wanted to

15 know.

16 I'm interested in knowing how you, as an

17 epidemiologist, can go about doing these mortality studies
18 or morbidity studies and assessing exposure as a part of

19 them as a general proposition. Can you tell me how that's
20 done.

21 If you were going to teach a class--a bunch of

22 college students how to assess exposures and look at those
23 responses for amortality or morbidity study, how would
24 you begin that lecture?

25 A. What we do iswe collect al the employment

13
1 records of the cohort membersin the study. We
2 computerise the records. We print out alist of
3 departments, job titles, and then we would go to people
4 who are knowledgeabl e about historical exposure, and that

5 would be company industrial hygienists, engineers and also
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6 personnel managers--personnel employees, and work with
7 them to determine what exposures were entailed in each

8 department for each job title.

9 They would, in turn, rely on whatever

10 industria hygiene data that are available, and the

11 historical records of engineering changes, production

12 records and so forth.

13 Q. Canyou tell me, from your experience, if you

14 know of any instance where in a project that you've been
15 involved with, the historical exposure information has

16 been validated by talking to the workers who were actually
17 exposed?

18 A. | don't know whether we actually have gone back
19 and talked to some workers and validated that, but in some
20 of our own projects we have input from employees,

21 especially long-term employees, who remember the physical
22 setup of the process and the job description, and so on.

23 Q. I'mtryingto ask avery narrow question and

24 1'd appreciate your best recollection.

25 The hourly workers who are the subject of the
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14
1 study who would have had the historical exposure you're
2 trying to evaluate, can you give me any instance where you
3 have attempted to validate historical exposures with those
4 workers who actually received the exposures?
5 A. We have input from those employees.
6 Q. How?
7 A. By talking to them in terms of--for example, we
8 seeajobtitlethat's no longer used anymore. Let's say
9 thejob title was used in the '50s or '40s even. Nobody
10 remembers what the job title was. We would talk to some
11 old, long-time employees. We even pay some retirees to
12 come back and work with us.
13 Q. AndsoI'mclear, are these hourly workers who
14 have remained hourly workers or are they supervisors who
15 at one time might have been hourly workers or might have
16 some knowledge?
17 A. Both.
18 Q. Andthe"we" you use, isthat Dr. Otto Wong or
19 isthat somebody else?

20 A. "We" meaning myself, plus the company
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21 industrial hygienist.

22 Q. And so you yourself have actually sat down with
23 hourly workers and validated historical exposures?

24 A. | hate to use the word "validate" because we

25 have input from them in the process. Asl said, | don't

15
1 remember--after we complete our assessment, | don't
2 remember that we have actually gone back to some other
3 employeesto validate it independently. | don't think we
4 have done that.
5 Q. That'sthe question I'm trying to ask. | do
6 mean to use the word "validate."
7 "Validate," | think, has the conception with it
8 of something you do after the fact to make sure that your
9 assumptions were correct. Would that be how you would use
10 "validate," or that your information was correct?
11 A. | guessin asense we have not gone back to the
12 employeesfor validation. What | wastryingtodois

13 point out that we do have input from them to start with.
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14 Q. Why don't you do that? Why don't you go to

15 employees who are the actual subjects of the exposure

16 categorizations and validate that the exposure category

17 you placed their work in measures up with what they tell
18 you?

19 A. | think it'sapractical consideration. The

20 areathat we have concerns about would be exposures along
21 time ago that we don't have industrial hygiene records,

22 and most people--active people don't know anything about
23 thosejobs. So we have to identify some long-term

24 employees who actually were exposed.

25 There aren't that many people that would fall

16
1 into that category, and they're very difficult to find.
2 So whoever we could contact, we make use of the
3 information in an input process. There aren't that many
4 people that we can goto, that's al. | think that's the
5 major reason why we don't have the luxury of validating it
6 again.

7 Q. Haveyou looked?
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8 A. Oh, yes, wedid.

9 Q. You'velooked actually and considered

10 validating the historical exposures?

11  A. Right.

12 Q. Haveyou published that?

13 A. For the API study--the gasoline study

14 publication is coming out under Tom Smith, and I'm one of
15 the coauthorsin that publication.

16 Q. And that publication will address the

17 validation of historical exposures or the inability to do
18 it?

19 A. Asl said, wedid not have validation. We have
20 input from long-term employees.

21 Q. That'swhat I'm trying to get to, Dr. Wong, is

22 the validation of these historical exposures.

23 A. Wadll, | told you we don't have validation and |
24 gave you the reason why we could not have the luxury of

25 validating those data.

17
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1 Q. Andthen | asked you, Have you ever documented
2 your inability to validate historical exposures, and you

3 mentioned Dr. Smith's study, which then | think you said
4 does not address that.

5 S0 are there any written documents, published

6 or otherwise, that you can direct me to where you have

7 considered the validation of the historical exposures?

8 A. | don't know whether we have documentation of

9 that or not. | can't give you an answer.

10 Q. Inconsidering cause and effect relationships,

11 the response which comes from the historical exposure data
12 isvery important, isit not?

13 A. Yes.

14 Q. Would you agree with me that in exposure

15 assessments historically that is the weakest part of the

16 epidemiological study?

17 MR. SPEARS: That being what, Herschel?
18 MR. HOBSON: The analysis of the historical
19 exposures.

20 A. It'sone of the potential limitations. | don't
21 know if | would label it as the weakest part. Weak as

22 compared to what?
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23 Q. (BY MR. HOBSON) Weéll, death certificates, for
24 instance. They're hard and fast pieces of paper that you

25 can get and they say what they say and that's what you

18
1 haveto go by, right?
2 A. Weéll, yesand no. If you get the right death
3 certificate, yes. It'sapiece of paper and you have to
4 go by that. But alot of times the information on the
5 death certificate may be dlightly different from what you
6 have on the employee.
7 The social security number may not be a perfect
8 match, the birthday may not be a perfect match. So
9 sometimes you have to use your judgment to determine
10 whether that is the right death certificate or not.
11 So when you get to the subtleties of every
12 study, there are aways some limitations.
13 Q. But thelimitations on historical exposures are
14 much greater than deciding whether or not you're going to

15 use a particular death certificate, aren't they?
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16 A. | would say they are equally important. |

17 don't want to give the impression that historical exposure
18 assessment is not important, but at the same time, death

19 certificates are very important too.

20 Sometimes the difference of two or three deaths

21 dueto aspecific cause can change the finding of a study.
22 So | would say they're both very important.

23 Q. When you design an epidemiological study, you
24 come up with a protocol and study design that you're going

25 to follow; isthat right?

19
1 A. Yes.
2 Q. Isitimportant not to go back and amend the
3 protocol after you begin the study and begin to actually
4 analyze data?
5 A. Unlessthere are some major unanticipated
6 changes in the datathat requires some modification.
7 Q. What would be some considerations that you have
8 used in the past to modify protocol under those

9 circumstances?
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10 A. If the sample size turned out to be quite

11 different, then you have to modify analyses. | can't

12 think of any instances that | modified a protocol in a
13 major way; not right at this moment.

14 Q. If exposure categorization is part of the

15 original protocol, do you aso define what exposure

16 categorizations are going to be in the protocol initially?
17 A. | would think so.

18 Q. Arethere timeswhen you change how that

19 protocol for exposure standpoint will be dealt with after
20 you begin to collect data?

21 A. | don't know how to answer these kind of

22 general questions. If you give me a specific sample, |
23 can probably give you a more specific answer.

24 Q. I'mtrying to find out about your experiences.

25 How important is it to determine what protocol

20
1 will be utilized for analyzing exposure categories in the

2 beginning before datais collected as far as how it
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3 affects the outcome of the study?

4 A. | think every investigator would try to follow

5 the protocol as closely as possible.

6 In your protocol you plan certain analyses, but

7 if the numbers turn out to be very small in certain

8 categories, then you may have to lump things together and
9 that may be adeviation from the protocol. It may not

10 address certain questions, but still that may be the only
11 way you can do some analysis based on the data that you
12 actually have.

13 Q. Will acarefully thought-out protocol consider
14 those possibilities in the beginning to know what lumping
15 together might be necessary if the numbers are small?
16 A. Sometimes we can anticipate some, | guess,

17 unforeseen changes, but | guess nobody can predict the
18 future.

19 Q. Youcan't getit awaysright thefirst time,

20 but will you agree with me you can anticipate many of
21 these data collection problems, and those that can be

22 reasonably anticipated should be addressed in the initial
23 protocol ?

24 A. Sometimes, yes.
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25 Q. Arethere timeswhen you can reasonably foresee

21
1 aproblem and you would not addressit in the protocol ?
2 A. You mean--you're asking me very general
3 questions. | just don't know how to answer them. Again,
4 if you give me some specific samples, | would be happy to
5 come up with a specific answer.
6 Q. Sothat'saquestion that's too general for you
7 to give me an answer to?
8 A. It'svery broad.
9 Of course everybody would follow the protocol.
10 Everybody istrying to anticipate any unforeseen changes
11 and try to deal with that, but it's not a black and white
12 kind of decision sometimes.
13 Q. Asaperson who's skilled in statistics, what
14 kinds of problems can you get into by changing protocol
15 after you start collecting data?
16 A. Dependson what kind of changes we are talking

17 abouit.
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18 Q. Give me some examplesthat you have in your

19 mind.

20 A. Waéll, for example, if you go and do a study and

21 you anticipate a much larger cohort than you actually

22 have, you may have to modify your conclusion because the
23 sample size would not give you as much confidence as you
24 would like. It may not even answer the question that you

25 start with. That's avery common scenario.

22
1 Y ou go into industry, you do a study, you
2 thought you would have alarge cohort and you end up with
3 amuch smaller cohort.
4 Q. | guess maybe I'm having a difficult time
5 phrasing a question so we can communicate.
6 What I'm trying to find out about isif we talk
7 about data collection, how can changing the protocol in
8 the data collection process after data collection has
9 begun affect the outcome of a study?
10 A. Dependson what the changeis. | don't know

11 how to answer your question more specifically than this
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12 unless you give me a more specific example.

13 Q. Okay, let'stry acouple, then. Let'stalk

14 about in evaluating exposure categories and you begin to
15 gather your death certificate information--assuming we are
16 talking about a mortality study--and partway through the
17 study you change your criteriafor exposure

18 categorization.

19 A. Intermsof what? Interms of duration of

20 exposure? Interms of chemicals? In terms of

21 departments, job titles?

22 Q. All of those?

23 A. All of those.

24 Q. Or any one of them.

25 What kinds of questions does that call to your

23
1 mind, then, about any results that you can gain from such
2 astudy?
3 A. Wédl, | assumethat if we modify the definition

4 of exposure--1'm talking about when you go out and
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5 assemble acohort. Regarding exposure, you haveto rely

6 on job titles or departments to determine whether someone
7 was exposed or not. If you modify that, then you better

8 have some reason why you're modifying that.

9 The previous definition of exposure must be

10 incorrect or incomplete based on incomplete information.
11 Soto meif you modify the definition of exposure in terms
12 of job titles or departments, then | would assume you have
13 better information now as opposed to before.

14 If you modify the duration of exposure--alot

15 of timeswe would say we would only study people with at
16 least three months of exposure, six months of exposure or
17 ayear of exposure. If you modify that, that may or may
18 not change your study hypothesis at al.

19 Sometimes you have to relax the requirement for
20 minimum exposure so that you have alarger sample size.
21 Sometimes you have to decrease that to make it smaller to
22 make it more manageable.

23 Q. Let'stake ahypothetical and seeif | can work

24 thisthrough in my mind.

25 Let'ssay that I'm alarge industry and | come
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24
1 to Dr. Wong to do a study based on a chemical exposurein
2 my industry and | want there to be--thiswill be a
3 mortality study--a historical perspective mortality study,
4 and it will have, as a component, exposure categories so
5 that we can get a measure of dose response. Does that
6 make sense so far?
7 A. Yes.
8 Q. Youdesign aprotocol for such astudy which
9 includes exposure categorization. Datais begun to be
10 collected. You start collecting the death certificates
11 and you begin to do analyses and you do a preliminary
12 analysis of what data you have and you give it to me
13 because I'm the industry, I'm doing the exposure
14 categorization. Isthere aproblem with that?
15 A. Canl interrupt?
16 Q. Sure
17 A. When you say, do apreliminary analysis, do you
18 mean mortality analysis actually with results such as

19 standardized mortality ratios?
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20 Q. Maybe not that sophisticated. Maybe | collect

21 30 percent, 40 percent of the death certificates you

22 expect to find and you start to see what could be atrend.
23 A. Okay.

24 Q. Andyou come to me, the person who's paying for

25 the study, and say, Well, here's something | see.

25
1 Isthat a problem? Can it be a problem?

2 A. | think that's a problem.

3 Q. Why?

4 A. | can speak for mysealf.

5 Q. Yes

6 A. | don't think | would ever want to present

7 preliminary analyses based on 30 percent data to the

8 sponsor.

9 Q. Why?

10 A. Number one, | don't think they should be that

11 intimately knowledgeable about some ongoing research in
12 terms of results. They should be aware of the problems

13 and so on, but they should not know preliminary analyses
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14 based on 30 percent of the data.

15 And besides, | would never analyze a study

16 based on 30 percent data. It'sjust not--it's not

17 efficient. It doesn't tell you anything, to start with.

18 Q. | guessthereissome level, though, at which

19 you would begin to do some preliminary analysis--some
20 level of data collection.

21 A. Theonly scenario | can think of iswe have

22 about 90 plus percent of the data. When | say that,

23 mostly | mean death certificates; that we would start

24 running some preliminary analysis, make sure the computer

25 programs work and so on.

26
1 Now, that doesn't mean we are not going to
2 modify the data as we get more death certificates coming
3 induring that period of, so-called, preliminary analysis,
4 but | don't think the results would change that much based
5 on some small percentage of additional death certificates.

6 Q. Would you givethat kind of an analysisto the
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7 sponsor?

8 A. We may present that, yes.

9 Q. What if then the sponsor said, Well, we want to

10 change the definition of the exposure protocol ?

11 A. | would ask why.

12 Q. Why would that be of any concern?

13 A. Certainly you would not change your criteria of

14 exposure or any other classification scheme of your

15 cohorts after you look at the results. That doesn't make

16 awholelot of sense.

17 Q. Why?

18 A. If astudy hasbeen going on for six, seven

19 years, the exposure scheme should be worked out completely
20 by then. That really raises some suspicion, why somebody
21 would change the exposure categorization, especialy if by
22 doing so you've also changed the resullt.

23 Q. Let mecome at the problem that I'm trying to

24 get your opinion on alittle bit differently.

25 L et's assume for amoment that I'm going to

27
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1 hireyou to do a study for me--1'm the sponsor--alarge

2 industry-specific chemical historical perspective study

3 with exposure categories, and | am interested in whether
4 or not there is a cause and effect relationship between

5 the chemical and a particular disease category. And |

6 know, because I've got alittle bit of knowledge about

7 epidemiology, that the more clearcut a dose responseis,
8 then the stronger the study results are likely to be.

9 Doesthat make sense?

10  A. Right.

11 Q. And I want you to go out and collect the death
12 certificate information, give me, then, an idea of where
13 these particular kinds of suspicious diseases lie, and |
14 want to be able then to manipulate the exposure datato
15 soften the dose response curves.

16 How do you guard against that?

17 MR. SPEARS: As| understand the question,

18 you're asking him in a hypothetical situation that this
19 industry wants to commit afraud, basically. |Isthat what
20 you'retrying to say, Herschel?

21 MR. HOBSON: Sure.
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22 MR. SPEARS. How would he respond to that if he
23 knew you were?
24 MR. HOBSON: No. I'm asking how he, asa

25 scientist who's going to be dealing with companies who

28
1 might want to commit afraud--
2 Q. (BY MR. HOBSON) --how do you design in your
3 protocols ways to prevent that when the fraud is playing
4 with the exposure data, because now the industries
5 typically do provide you with alot of the exposure
6 information, correct?
7 A. Yes, but they--let me go back and tell you how
8 we retrieve exposure information from the industry.
9 Normally we don't get exposure dataon a
10 specificindividual. We get exposure information on
11 departments, jobs, locations, and also calendar years, so
12 it'slike amultidimensional matrix. And we ask them for
13 whatever industrial hygiene datathey have. Not
14 estimates; real datafor those jobs for the specific time

15 period, and so on.
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16 Then, based on that, you should be the one who
17 knows--we don't, usually. If you go back to the '60s or
18 '50s, you don't have that much data or none at all, so you
19 do have to do some kind of estimates, and that's the part
20 we haveto talk to old timers. We talk to the company

21 industrial hygienist and we don't rely on the company

22 aone. We rely on workers as well, long-term employees.
23 And the estimate--historical estimate's got to

24 be consistent with the real data too that we have in the

25 latter part of the study. And we do al this independent

29
1 of the mortality data, and we do all the classification
2 before--even before we analyze the data.
3 Q. How do you know that the exposure
4 categorization is done independently of the mortality
5 data?
6 A. Asfar aswe are concerned, it's done
7 independently.

8 Q. How do you know that?
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9 A. Because we have the mortality data. We never

10 givethe mortality data to the companies until the study
11 isdone.

12 Q. Butisn'tittrue, Dr. Wong, that many of these

13 industries that you do work for are the kind we have been
14 describing?

15 They already have a big piece of the mortality

16 data. They may not have as many death certificates as you
17 do, but they have alot of them through the benefit plans
18 and they have some other epidemiology studies that have
19 been done internally or through other consultants or

20 studiesdone earlier. They have a piece of that already,
21 don't they, many times?

22 A. They have part of the death certificates. Most

23 likely they would have death certificates for their active
24 employees who die on the job and also death certificates

25 for annuitants who are vested in the retirement plan at

30
1 least for the latter part of the study.

2 Q. Sowhileyou keep your mortality data from the
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3 sponsor, you know going into it that most of these

4 sponsors, if not--let's say most of the sponsors already

5 have apiece of the mortality information in-house, right?
6 A. Rignt.

7 Q. Sothat'swhat I'm asking you now, is how do

8 you guard against that sponsor who wants to, to use

9 Counsdl'sterm, commit a fraud by manipulating the

10 exposure datato make dose responses mushy? What do you
11 do asaresearcher to stop that?

12 A. Agan, wewould look at the consistency of the
13 data.

14 Q. Butthereisnodata. You said for most of

15 these exposures there is no exposure data.

16 A. We have real exposure datafor certain parts of
17 the study period.

18 Q. Andusualy inthelast 15 years?

19 A. Starting inthe '70s, yes, we do have that.

20 Q. And even the information for exposure in the

21 '70sis somewhat limited in most instances, isit not?

22 A. We awayswant to have more data than we

23 actually have, but | don't know whether you'd call it
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24 limited or not.

25 Q. If you were going to do astatistical analysis

31

=

of the exposure data that most of the sponsoring companies
2 have, say, up to 1980, isn't it true that they don't have

3 enough data to do really meaningful statistical

4 interpretations by job for exposure?

5 MR. SPEARS: Can you--for the record, | want to
6 object unless you identify what companies we are talking
7 about. | think you asked him specifically there.

8 Q. (BY MR. HOBSON) Pick any of them you would
9 like.

10 What I'm trying to find out, Dr. Wong--take a

11 pipefitter at arefinery.

12 A. Okay.

13 Q. 1 will pick Mobil in Beaumont. | don't know if
14 you know anything about that or not. | know you studied
15 that group. But in looking at a pipe fitter at Mobil in

16 Beaumont, Texas for the exposure information for 1977--

17 A. Right.
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18 Q. --doyou think that there is adequate benzene
19 exposure datato define any given pipe fitter's exposure,
20 or even agroup of pipefitters at that refinery?

21 A. For that specific study, if we are talking

22 about--

23 MR. SPEARS: Counsel--

24 Q. (BY MR. HOBSON) Counsdl said giveyou a

25 specific. | got one for you.

32
1 A. Inthat study we did not have any quantitative
2 exposure estimates, as you are well aware of. We didn't
3 usethat in our study for the reason that we just don't
4 have all the data that we need.
5 As opposed to--let's take another example. The
6 API gasoline study that | am doing now. In that study API
7 spent alot of resources. In fact, they contracted the
8 University of Massachusetts to come up with exposure
9 assessment and that's a major component.

10 Q. How much of that was based on hard data as
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11 opposed to estimates in 1975, '76, '777?

12 A. | don't recall. I'd haveto go back and look

13 at the report.

14 As| said before, that study was under the

15 direction of Dr. Tom Smith. | work with him. | provide
16 him with employment records and so on, but I'd have to go
17 back and take alook.

18 Q. Let'stalk about the CMA benzene study. That

19 had exposure categories, did it not?

20 A. Yes, dir.

21 Q. How much of that information is based on hard
22 data?

23 A. | recall we haveindustrial hygiene datain the

24 "70s. We are talking about benzene, and benzene is one of

25 the things that people measure for along time relative to

33
1 other substances.
2 Q. Tel mehow you mean that, as your perception?
3 A. Starting inthe '70s.

4 Q. That wasalong time?
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5 A. Relative to other substances.

6 And our studies start in the mid '40s. Some

7 company's studies started in the '40s and '50s. So |

8 would say about anywhere between 1/3 to 1/2, depending on
9 which company you're talking about, we have real data.

10 Q. For some part of the time?

11  A. Right.

12 Q. If it came down to alocation and a person, how

13 much information on benzeneisit your perception existed
14 for the CMA study?

15 A. Theway we estimated exposure was based on

16 jobs.

17 Q. Right.

18 A. Wedivide up the job into a number of what we

19 call uniform tasks.

20 Q. Youand | have had a chance to talk about the

21 study many times, but | am trying to get more specific

22 thistime.

23 Give my your perception, if you would, sir, of

24 how much information on benzene exposure on an individual

25 cohort member for the exposed group in the CMA benzene
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1 study there was.

2 A. It depends on the period of employment.

3 For someone who was hired since the '70s, |

4 think we probably have pretty good data on that person, or
5 at least on jobs similar to that person.

6 Q. That'sadifferent question.

7 Jobs similar to that person | will ask you

8 about next, but right now I'm talking about the

9 individuals. What is your perception of how much exposure
10 datayou had for the individualsin the cohort? And |

11 realizeit varied by time, and that's what I'm trying to

12 find out.

13 A. Theway we estimate exposure is based on jobs
14 and not based on specific individuals.

15 It may happen that some of the data on that

16 specific individual went into the exposure estimates for
17 that general category of jobs. So to that extent, we may
18 have some specific information on that individual, but

19 more likely than not we have information on jobsin
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20 general categories.

21 Q. Did theinformation on jobsin the general

22 categories--are those categories across different plants
23 or are they specific for each plant that was studied?
24 We can talk about the CMA benzene study.

25 A. It'salittle bit of both.

35
1 What they do is--"they," meaning the industrial
2 hygienists.
3 Q. Of theindustry?
4 A. Of theindustry--and | would participate in
5 those discussions as well--isto look at how comparable
6 thejob titles are across the company and also over time,
7 and we reduce those job titles to some uniform comparable
8 job categories.
9 Q. What happens to the confidence of what you're
10 trying to learn about exposure as you combine and combine
11 again and then extrapolate across, as you've just

12 described?
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13 A. | mean, in general terms, if we are not

14 confident, we would not use it in our analysis.

15 Q. But your confidence would go down, right, as
16 you continue to combine and average across?

17 A. Waéll, yesand no.

18 Q. Thebest of al possible worlds would be to
19 know the exposures of each individual every day they
20 worked, agreed?

21 A. That'stheideal world that the epidemiologist
22 would like to have, but that's not going to happen.

23 Q. Doesn't exist?

24 A. No.

25 Q. And|I guessafallback to that would beif you

36
1 knew one day aweek of exposure for every individual that
2 wasin the cohort, that would not be as good as knowing
3 every day, but better than what you had, right?
4 A. No. | don't think aday aweek is necessarily
5 the second best. That one day aweek may or may not be

6 representative. It may be better to look at the overall
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7 and come up with an average for that category, for that

8 jobtitle.

9 Q. What about for plant to plant? How does that

10 affect your confidence in exposure categoriesif you're

11 talking about two different manufacturing facilities where
12 the job exposures are being combined?

13 A. Wewould combine them only if they're

14 comparable.

15 Sometimes the samejob title for different

16 companies may involve different job functions and may not
17 be comparable at all.

18 On the other hand, due to different

19 reasons--employment reasons, union contract reasons--they
20 may call the same job by different names. That's why we
21 need input from the industry, from personnel, from

22 industrial hygienists.

23 Q. Youwere, | think, personally involved in the

24 exposure category determination in the CMA benzene study,

25 correct--at least part of it?
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37
1 A. Yes.
2 Q. How did you address a question like this, if
3 you did: One plant has benzene workers who wash their
4 hands and wash their clothes with benzene.
5 What does that do to your consideration of
6 exposure categoriesin the CMA benzene study?
7 A. Areyou still talking about differences between
8 plants?
9 Q. However it figuresin. I'm not surethat |
10 know how you did consider it and that's what I'm trying to
11 find out.
12 A. Arewe taking about the CMA benzene study?
13 Q. Weare.
14 A. Inthat study--1 think | mentioned this
15 before--for each job and for each time period we try to
16 divide ajob into different components.
17 In fact, we had alist of over 30, what we
18 call, uniform tasks such as taking samples from the
19 stream, analyzing samples, fixing up aleak, washing tools
20 in solvents, benzene.

21 In fact, | remember using solvents or benzene
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22 to wash tools as being a specific task, because that is
23 one event that would entail some exposure, so we had that.
24 And we put that into our equation in considering an

25 eight-hour time-weighted average.

38
1 For certain jobs we would say, How often--based
2 on talking to employees, how often would the employee wash
3 histools with benzene or solvents and what kind of
4 exposure would be associated with that, and put that into
5 an eight-hour time-weighted average calculation.
6 Q. Where would we go now to find which locations
7 told you that their employees washed their toolsin
8 benzenein assessing job exposures for the CMA benzene
9 study?
10 A. That study has been completed several years
11 ago. Many yearsago. | don't have the data anymore. |
12 don't know whether CMA still kept the data or not--whether
13 my former employer turned the data back to CMA or not.

14 So | don't know where the raw data are at this
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15 point or whether they still exist, but | assume you have a
16 copy of my report to CMA--not the publication, but the
17 report itself to CMA--and attached to that report thereis
18 an example of our calculation of our time-weighted

19 average, and we have alist of uniform tasks. | think

20 it'sin one of the appendix.

21 Q. Now, let me make sure | understand, Dr. Wong.
22 Didyou at one time have the information yourself as to
23 which facility had workers who washed their toolsin

24 benzene?

25 A. Yes

39
1 Q. Andwheredid you get that?
2 A. From the companies.
3 There was a committee formed to come up with
4 exposure assessments. In the CMA study we have estimates
5 for every job and estimates for an eight-hour
6 time-weighted average, and also atime for short-term peak
7 exposure, and that was reported to us on aform.

8 In terms of the 30 or so uniform tasks, for
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9 each task we had the percent of time that job title was
10 spent on, the exposure in terms of ppm associated with
11 that task, and then we calculated the eight-hour
12 time-weighted average for that job title. So at one time
13 we had al that data.

14 Q. Andyou no longer have that data?
15 A. No, | dont't.
16 Q. Andthen you relied again on the companies to

17 tell you whether or not their employees, by job, by year,
18 actually utilized the different tasks that were on the
19 list, and one of those tasks included washing their tools
20 in benzene?

21 A. That information was based on industria

22 hygienist input as well as input from long-term employees.
23 Q. Butit al came from the companies; not from

24 Dr. Wong?

25 A. From companies. | would have no exposure

40

1 information on the employees.
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2 Q. Butwhat I'm trying to find out, sir, isall

3 theinformation that you had about these exposure

4 categoriesin creating the job profiles--the job exposure
5 profiles, came from the companies themsel ves?

6 A. When you say "companies," you mean company
7 industria hygienists or you also include employees when
8 you say "company"?

9 Q. I'mincluding both.

10 A. Inthat casethe answer would be yes.

11 Q. And that was done by year, by job; is that

12 right?

13 A. It would be more correct to say by calendar

14 period.

15 We don't consider single years. Only when

16 there are magjor changes in terms of exposure we would
17 changeto adifferent time period. So you may

18 be--sometimes it can be a couple years. Sometimes it can
19 be 10, 15 yearsif there were no mgor changes during that
20 period of time.

21 Q. Sotell me approximately what year these

22 exposure categories were reviewed by the company

23 employees, industrial hygienist employees that were
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24 creating thisinformation for CMA?

25 A. Itwould cover the entire study period.

41
1 Q. Soit began about what year?
2 A. The observation period started in the mid or
3 late '40s.
4 Q. I'msorry. When did the company industrial
5 hygienists and the company employees actually sit down to
6 start working on getting the exposure profiles that were
7 used in the CMA study?
8 A. | don'trecall. That'sone of the things that
9 wedid early on.
10 Q. And about what year was that?
11 A. |justdon'trecal. | don't remember. Again,
12 it'salong-term study and | just don't recall the exact
13 years.
14 Q. But it was done toward the beginning of that
15 study?

16 A. Absolutely, yes.
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17 Q. And so whatever time that was, then as of that

18 date there were individuals within the companies that

19 participated in the CMA benzene study who went back and
20 determined what years it was the practice for various

21 employees at various locations to wash their toolsin

22 benzene?

23 A. Yes, sir.

24 THE DEPONENT: Can we take abreak? Isthisa

25 good time?

42
1 MR. HOBSON: Absolutely. Anytimeisagood
2 timeif you want one.
3 (Break wastaken from 11 am. to 11:.05am.)

4 Q. (BY MR. HOBSON) Dr. Wong, how can you assure
5 yourself, as a scientist who is going to take this

6 information on exposure categories and be the one who's

7 going to publish based on some of this information, how

8 can you take that information and make sure, as best you

9 can, that it's correct?

10 A. Wadl, to some extent we have to use our
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11 judgment. We may not be able to verify on a quantitative
12 basis, but certainly by knowing the job description of

13 certain jobs, certain departments, the process and so on,
14 we have some idea of what kind of exposure you would
15 entail, relatively speaking, to other jobs.

16 So on the relative scale, we should have

17 certain confidence or comfort in exposure assessment.

18 Q. Let'stake a specific, and, as best you can,

19 give me the most specific exposure from the CMA study for
20 benzene that you can give me.

21 MR. SPEARS: Areyou asking for any particular
22 company or just what he can remember?

23 Q. (BY MR. HOBSON) If you need to rely on the
24 published studies, that's fine, or whatever else you might

25 have, but, in other words, | don't think you can give me

43
1 the exposure of an individual. Y ou might be ableto give
2 me the exposure of acraft, maybe you can only give me the

3 exposure of acategory of worker, like maintenance, but
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4 canyou give me, for instance, like a craft at a plant,

5 what exposure--specific exposure categorization?

6 A. We had that information.

7 Q. You had it that specific?

8 A. Certainjob title, certain period of time, yes,

9 we have that.

10 MR. SPEARS: | think he said he doesn't have

11 that data.

12 A. We had that information when we did the study,
13 but | don't have the documents themselves now, today.
14 Q. (BY MR. HOBSON) Can you tell me--for instance,
15 inthe CMA benzene study, would the exposure category for
16 apipefitter at Mobil have been different than a pipe

17 fitter at Monsanto?

18 MR. SPEARS: Dr. Wong, don't guess. He's

19 asking you if you can recall this.

20 MR. HOBSON: No. I'masking if he had it.

21 A. We had that information.

22 Q. (BY MR. HOBSON) Canyou tell meif it would
23 have been different?

24 A. That, | don't know. Whether Mobil's pipe

25 fitter was comparable to Monsanto's pipe fitter?
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44
1 Q. Andevenif wearenot caling a pipefitter a

2 pipefitter at the different plants, I'm talking about the

3 people that did that work.

4 A. That'sright.

5 Q. Sotherewasatime when you had in your

6 possession adocument that you could have looked at where
7 you could have looked up the job of a pipe fitter--whether

8 it was called a pipe fitter or some other name, but you

9 could have looked up that job that was done at Monsanto
10 and found out if that pipe fitter's job for a particular

11 time period included washing tools with benzene, and you
12 could have aso gone to the Mobil category of employee
13 listed as pipe fitter work and found out for another time

14 period, or perhaps the same time period, if that exposure
15 included washing tools with benzene?

16 A. Yes, dir.

17 Q. And all that information came to you from the

18 employees of the sponsoring companies?
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19 A. Yes, dir.

20 Q. It'scorrect, isit not, that you never went

21 back to validate that information?

22 MR. SPEARS: Let me object to the word

23 "validation" again, except that | think Dr. Wong did say
24 he did talk to some people himself. Did he not already

25 say that?

45
1 MR. HOBSON: Let's start with your objection.
2 Q. (BY MR. HOBSON) Dr. Wong, | want to make sure
3 we are using words that you and | agree their meaning of,
4 o let's start with "validate." Give me a definition of
5 validate that you and | can use.
6 A. Validate means different thingsto different
7 people and you may have different levels of validation.
8 The most complete, comprehensive validation
9 would be--I think would be that you would come up with
10 whatever estimates based on certain criteria, certain
11 models. You use those estimates and compare them to some

12 real data, independent data, data that would not include
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13 itintheinput process--in the estimating process. It

14 has to be independent.

15 That would be the most complete, independent
16 validation. That isthe true meaning of theword. But in
17 thereal world, sometimesit's very difficult to do that.
18 Another validation may simply mean that you

19 look at your exposure estimates and see whether they're
20 consistent or not. See whether it makes sensein terms
21 of--not on a quantitative basis, but in terms of jobs, the
22 functions, whether it makes common sense. That's another
23 level of validation. It's not as good as having

24 independent data to do that.

25 Q. Soif wewant to talk about validation, we can

46
1 talk about two levels of validation. Oneisavalidation
2 based on real, independent data, and then a second, |
3 guess, step down in validation is a comparison of
4 nonindependent, but consistent--looking for consistency in

5 data?
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6 A. Right. And I wouldn't say there are only two

7 waysto do the validation. There are probably many

8 intermediate levels between those two.

9 Q. Sowe can communicate, let's stick with those

10 two right now, and if we need others, you tell me that we
11 are off base.

12 In looking at the exposures--the exposure

13 categoriesin the CMA benzene study, did you ever do any
14 validation in the sense that you took real, independent

15 data and validated those exposure categories?

16 A. Not for the entire time period, because that

17 wasimpossible to do because we simply did not have data
18 for the early part of the study. So there was no

19 data--independent, real data--industrial hygiene

20 measurements, let's say--in the '40s or '50s for usto

21 validate estimates for that time period.

22 Q. Thentell mewhat you did in later time periods

23 that would be areal independent validation of the data?
24 A. If | remember correctly, we have set aside a

25 small set of datathat we did not put into the estimate
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47
1 process so that we can verify our estimate process, but
2 then, that period of time really did not need that much
3 validation because we had real datato start with.
4 And that's the irony of the whole validation
5 process, because you can only validate your dataif you
6 haverea data, and if you have real data, your estimates
7 are pretty good.
8 Q. Let'stalk about the real datafor a minute.
9 Thereal data came from the companiestoo, right? That's
10 the air sampling for employee exposures that the companies
11 did?
12 A. Mostly air sampling data plus some engineering
13 modification data and so on.
14 Q. But al that came from the companies
15 themselves?
16 A. Yes, dir.
17 Q. When we tak about statistics and data
18 collection for statistical purposes, you recognize that in
19 the sense of doing exposure assessments thereisa

20 difference between random sampling and nonrandom sampling,
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21 doyou not?

22 A. Yes.

23 Q. Tel mewhy that's important, to know whether
24 you're doing random sampling or nonrandom sampling?

25 A. Random sampling is a scientific procedure that

48
1 would give you a, quote, end quote, representative sample.
2 A nonrandom sample may not give you a
3 representative picture of whatever you want to look at.
4 Q. Wouldn't it be true that one of the problems
5 with nonrandom sampling is that you induce bias by the
6 judgment of the person actually collecting the sample?
7 A. Yeah, that's possible.
8 Q. So an example of that would be if you have two
9 manufacturing plants where benzene is being made and you
10 havetwo different industrial hygienists doing exposure
11 assessments at those plants, neither one of with whichis
12 doing random sampling.
13 Oneindustrial hygienist at one plant can say,

14 Well, if | see something that's really obviously wrong,
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15 like benzene pouring out of a pump seal and men working in
16 the area, there is no need to take an air sample because |

17 know it'sbad. I'm going to stop the flow of benzene, get

18 the area cleaned up and then take a sample to make sure

19 they redly got it cleaned up.

20 That would be a nonrandom type of exposure

21 analysis, correct?

22 A. Yes.

23 Q. And I've got another plant where the philosophy

24 is, Anytime | see aproblem, | want to go out and document

25 that problem, but I'm not as concerned about what's | eft

49
1 after I've cleaned up the problem.
2 If the two exposures occurred identically, you
3 would get two different data, would you not, out of those
4 two sampling strategies?
5 A. Two different datafor what?
6 Q. You've got two separate plants, two different

7 industria hygienists deciding what samples are going to
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8 becollected. Y ou have the same kind of leaking pump,

9 same circumstances involved with employees being in the
10 areadoing their work.

11 Oneindustria hygienist says, I'm not going to

12 take asample until | have it cleaned up, and the other

13 one says, The only sample I'm going to take iswhen | have
14 aleak.

15 That's their sampling strategy. One plant has

16 datathat shows low exposure and the other plant has got
17 datathat shows high exposure when the same incident

18 occurred, correct?

19  A. Right.

20 Q. How do you, as ascientist, correct for that?

21 A. When welook at datathat are distinctly

22 different, then we don't combine them into a group.

23 That's why we need to look at the data, ook at the jobs,
24 and see whether they're comparable. Look at the real

25 data, whether we can combine them at all.

50

1 Q. But how would you know what's redl if it's not
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2 random?

3 A. If they're very different, that tellsus.

4 Although by the description of the job title itself it may

5 mean the same thing, in redlity they are not and we would
6 not call them the same job.

7 Q. Butisn't that just exactly the opposite,

8 Dr. Wong?

9 In other words, if you've got the same pump

10 leaking the same way at two different locations and the

11 only difference is how the person decidesto collect their
12 exposure data, you've really got the same job with the

13 same exposure, but yet when you look at the data that goes
14 with them you say, No, these are two different jobs.

15 They're inconsistent because | have high data here and low
16 data here.

17 So you really can't do that, can you, unless

18 you know the sampling strategies being employed at the
19 different plants?

20 A. Okay. I think we have amajor confusion here.

21 When you talk about quantitative exposure

22 estimates, al aong | have in mind the ultimate goal is
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23 to use that quantitative exposure estimate, regardless of
24 job titles now, but quantitative exposure estimates to do

25 aquantitative exposure analysis based on mortality data.

51
1 So it really doesn't matter what job titles we
2 aretalking about aslong aswe rely on the exposure
3 estimates--the numerical exposure estimate itself.
4 Now, your g} eslion would be appropriate if we
5 look at a certain craft, certain job, and what you're
6 describing to meis maybe at different locations we have
7 different exposure scenarios, and if we lump those
8 jobs--the same jobs, at least in terms of thetitlein the
9 employment records--lump those jobs together as a group
10 ftually sat down with
23 hourly workers and validated historical exposures?
24 A. | hate to use the word "validate" because we

25 have input from them in the process. Asl said, | don't

15
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1 remember--after we complete our assessment, | don't

2 remember that we have actually gone back to some other

3 employeesto validate it independently. | don't think we

4 have done that.

5 Q. That'sthe question I'm trying to ask. | do

6 mean to use the word "validate."

7 "Validate," | think, has the conception with it

8 of something you do after the fact to make sure that your

9 assumptions were correct. Would that be how you would use
10 "validate," or that your information was correct?

11 A. | guessin asense we have not gone back to the

12 employeesfor validation. What | wastryingtodois

13 point out that we do have input from them to start with.

14 Q. Why don't you do that? Why don't you go to

15 employees who are the actual subjects of the exposure

16 categorizations and validate that the exposure category

17 you placed their work in measures up with what they tell

18 you?

19 A. | thinkit'sapractical consideration. The

20 areathat we have concerns about would be exposures along

21 time ago that we don't have industrial hygiene records,
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22 and most people--active people don't know anything about
23 thosejobs. So we have to identify some long-term

24 employees who actually were exposed.

25 There aren't that many people that would fall
16
1 into that category, and they're very difficult to find.

2 So whoever we could contact, we make use of the

3 information in an input process. There aren't that many

4 people that we can goto, that'sall. | think that'sthe

5 major reason why we don't have the luxury of validating it
6 again.

7 Q. Haveyou looked?

8 A. Oh, yes, wedid.

9 Q. You'velooked actually and considered

10 validating the historical exposures?

11  A. Right.

12 Q. Haveyou published that?

13 A. For the API study--the gasoline study

14 publication is coming out under Tom Smith, and I'm one of

15 the coauthorsin that publication.
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16 Q. And that publication will address the

17 validation of historical exposures or the inability to do
18 it?

19 A. Asl said, wedid not have validation. We have
20 input from long-term employees.

21 Q. That'swhat I'm trying to get to, Dr. Wong, is

22 the validation of these historical exposures.

23 A. Wadll, | told you we don't have validation and |
24 gave you the reason why we could not have the luxury of

25 validating those data.

17
1 Q. Andthen | asked you, Have you ever documented
2 your inability to validate historical exposures, and you
3 mentioned Dr. Smith's study, which then | think you said
4 does not address that.
5 S0 are there any written documents, published
6 or otherwise, that you can direct me to where you have
7 considered the validation of the historical exposures?

8 A. | don't know whether we have documentation of
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9 that or not. | can't give you an answer.

10 Q. Inconsidering cause and effect relationships,

11 the response which comes from the historical exposure data
12 isvery important, isit not?

13 A. Yes.

14 Q. Would you agree with me that in exposure

15 assessments historically that is the weakest part of the

16 epidemiological study?

17 MR. SPEARS: That being what, Herschel?
18 MR. HOBSON: The analysis of the historical
19 exposures.

20 A. It'soneof the potential limitations. | don't

21 know if | would label it as the weakest part. Weak as

22 compared to what?

23 Q. (BY MR. HOBSON) WEéll, death certificates, for
24 instance. They're hard and fast pieces of paper that you

25 can get and they say what they say and that's what you

18
1 haveto go by, right?

2 A. Wéll, yesand no. If you get the right death
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3 certificate, yes. It'sapiece of paper and you have to

4 go by that. But alot of times the information on the

5 death certificate may be dlightly different from what you
6 have on the employee.

7 The social security number may not be a perfect

8 match, the birthday may not be a perfect match. So

9 sometimes you have to use your judgment to determine
10 whether that is the right death certificate or not.

11 So when you get to the subtleties of every

12 study, there are aways some limitations.

13 Q. But thelimitations on historical exposures are
14 much greater than deciding whether or not you're going to
15 use a particular death certificate, aren't they?

16 A. | would say they are equally important. |

17 don't want to give the impression that historical exposure
18 assessment is not important, but at the same time, death
19 certificates are very important too.

20 Sometimes the difference of two or three deaths
21 dueto a specific cause can change the finding of a study.
22 So | would say they're both very important.

23 Q. When you design an epidemiological study, you
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24 come up with a protocol and study design that you're going

25 to follow; isthat right?

19
1 A. Yes.
2 Q. Isitimportant not to go back and amend the
3 protocol after you begin the study and begin to actually
4 analyze data?
5 A. Unlessthere are some maor unanticipated
6 changesin the datathat requires some modification.
7 Q. What would be some considerations that you have
8 used in the past to modify protocol under those
9 circumstances?
10 A. If the sample size turned out to be quite
11 different, then you have to modify analyses. | can't
12 think of any instances that | modified a protocol in a
13 major way; not right at this moment.
14 Q. If exposure categorization is part of the
15 original protocol, do you aso define what exposure
16 categorizations are going to be in the protocol initially?

17 A. | would think so.
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18 Q. Arethere timeswhen you change how that

19 protocol for exposure standpoint will be dealt with after
20 you begin to collect data?

21 A. | don't know how to answer these kind of

22 general questions. If you give me a specific sample, |
23 can probably give you a more specific answer.

24 Q. I'mtrying to find out about your experiences.

25 How important is it to determine what protocol

20
1 will be utilized for analyzing exposure categories in the
2 beginning before datais collected as far as how it
3 affects the outcome of the study?
4 A. | think every investigator would try to follow
5 the protocol as closely as possible.
6 In your protocol you plan certain analyses, but
7 if the numbers turn out to be very small in certain
8 categories, then you may have to lump things together and
9 that may be adeviation from the protocol. It may not

10 address certain questions, but still that may be the only
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11 way you can do some analysis based on the data that you
12 actually have.

13 Q. Will acarefully thought-out protocol consider
14 those possibilities in the beginning to know what lumping
15 together might be necessary if the numbers are small?
16 A. Sometimes we can anticipate some, | guess,

17 unforeseen changes, but | guess nobody can predict the
18 future.

19 Q. Youcan't getit awaysright thefirst time,

20 but will you agree with me you can anticipate many of
21 these data collection problems, and those that can be

22 reasonably anticipated should be addressed in the initial
23 protocol ?

24 A. Sometimes, yes.

25 Q. Aretheretimeswhen you can reasonably foresee

21
1 aproblem and you would not addressit in the protocol ?
2 A. You mean--you're asking me very general
3 questions. | just don't know how to answer them. Again,

4 if you give me some specific samples, | would be happy to
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5 come up with a specific answer.

6 Q. Sothat'saquestion that's too general for you

7 to give me an answer to?

8 A. It'svery broad.

9 Of course everybody would follow the protocol.

10 Everybody istrying to anticipate any unforeseen changes
11 and try to deal with that, but it's not a black and white

12 kind of decision sometimes.

13 Q. Asaperson who's skilled in statistics, what

14 kinds of problems can you get into by changing protocol
15 after you start collecting data?

16 A. Dependson what kind of changes we are talking
17 about.

18 Q. Give me some examplesthat you have in your

19 mind.

20 A. Waéll, for example, if you go and do a study and

21 you anticipate a much larger cohort than you actually

22 have, you may have to modify your conclusion because the
23 sample size would not give you as much confidence as you
24 would like. It may not even answer the question that you

25 start with. That's avery common scenario.
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22
1 Y ou go into industry, you do a study, you
2 thought you would have alarge cohort and you end up with
3 amuch smaller cohort.
4 Q. | guess maybe I'm having a difficult time
5 phrasing a question so we can communicate.
6 What I'm trying to find out about isif we talk
7 about data collection, how can changing the protocol in
8 the data collection process after data collection has
9 begun affect the outcome of a study?
10 A. Dependson what the changeis. | don't know
11 how to answer your question more specifically than this
12 unless you give me a more specific example.
13 Q. Okay, let'stry acouple, then. Let'stalk
14 about in evaluating exposure categories and you begin to
15 gather your death certificate information--assuming we are
16 talking about a mortality study--and partway through the
17 study you change your criteriafor exposure
18 categorization.

19 A. Intermsof what? Interms of duration of

file:///C)/Users/M adeK 42/Desktop/EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMITH.txt (76 of 181) [7/1/2010 10:57:08 AM]



file//IC|/UsersdMadeK 42/Desktop/ EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMITH.txt

20 exposure? Interms of chemicals? In terms of
21 departments, job titles?

22 Q. All of those?

23 A. All of those.

24 Q. Or any one of them.

25 What kinds of questions does that call to your

23
1 mind, then, about any results that you can gain from such
2 astudy?
3 A. Wédl, | assumethat if we modify the definition
4 of exposure--1'm talking about when you go out and
5 assemble acohort. Regarding exposure, you haveto rely
6 on job titles or departments to determine whether someone
7 was exposed or not. If you modify that, then you better
8 have some reason why you're modifying that.
9 The previous definition of exposure must be
10 incorrect or incomplete based on incomplete information.
11 Soto meif you modify the definition of exposurein terms

12 of job titles or departments, then | would assume you have
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13 better information now as opposed to before.

14 If you modify the duration of exposure--alot

15 of times we would say we would only study people with at
16 least three months of exposure, six months of exposure or
17 ayear of exposure. If you modify that, that may or may
18 not change your study hypothesis at al.

19 Sometimes you have to relax the requirement for
20 minimum exposure so that you have alarger sample size.
21 Sometimes you have to decrease that to make it smaller to
22 make it more manageable.

23 Q. Let'stake ahypothetical and seeif | can work

24 thisthrough in my mind.

25 Let'ssay that I'm alarge industry and | come

24
1 to Dr. Wong to do a study based on a chemical exposurein
2 my industry and | want there to be--thiswill be a
3 mortality study--a historical perspective mortality study,
4 and it will have, as a component, exposure categories so
5 that we can get a measure of dose response. Does that

6 make sense so far?
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7 A. Yes.

8 Q. Youdesign aprotocol for such astudy which

9 includes exposure categorization. Datais begun to be

10 collected. You start collecting the death certificates

11 and you begin to do analyses and you do a preliminary
12 analysis of what data you have and you give it to me

13 because I'm the industry, I'm doing the exposure

14 categorization. Isthere aproblem with that?

15 A. Canl interrupt?

16 Q. Sure

17 A. When you say, do apreliminary analysis, do you
18 mean mortality analysis actually with results such as

19 standardized mortality ratios?

20 Q. Maybe not that sophisticated. Maybe | collect
21 30 percent, 40 percent of the death certificates you

22 expect to find and you start to see what could be atrend.
23 A. Okay.

24 Q. Andyou come to me, the person who's paying for

25 the study, and say, Well, here's something | see.
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25
1 Isthat a problem? Can it be a problem?

2 A. | think that's a problem.

3 Q. Why?

4 A. | can speak for mysealf.

5 Q. Yes

6 A. 1 don't think | would ever want to present

7 preliminary analyses based on 30 percent datato the

8 sponsor.

9 Q. Why?

10 A. Number one, | don't think they should be that

11 intimately knowledgeable about some ongoing research in
12 terms of results. They should be aware of the problems
13 and so on, but they should not know preliminary analyses
14 based on 30 percent of the data.

15 And besides, | would never analyze a study

16 based on 30 percent data. It'sjust not--it's not

17 efficient. It doesn't tell you anything, to start with.

18 Q. | guessthereissome level, though, at which

19 you would begin to do some preliminary analysis--some
20 level of data collection.

21 A. Theonly scenario | can think of iswe have
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22 about 90 plus percent of the data. When | say that,
23 mostly | mean death certificates; that we would start
24 running some preliminary analysis, make sure the computer

25 programswork and so on.

26
1 Now, that doesn't mean we are not going to
2 modify the data as we get more death certificates coming
3 induring that period of, so-called, preliminary analysis,
4 but | don't think the results would change that much based
5 on some small percentage of additional death certificates.
6 Q. Would you givethat kind of an analysisto the
7 sponsor?
8 A. We may present that, yes.
9 Q. What if then the sponsor said, Well, we want to
10 change the definition of the exposure protocol ?
11 A. | would ask why.
12 Q. Why would that be of any concern?
13 A. Certainly you would not change your criteria of

14 exposure or any other classification scheme of your
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15 cohorts after you look at the results. That doesn't make

16 awholelot of sense.

17 Q. Why?

18 A. If astudy hasbeen going on for six, seven

19 years, the exposure scheme should be worked out completely
20 by then. That really raises some suspicion, why somebody
21 would change the exposure categorization, especialy if by
22 doing so you've also changed the resullt.

23 Q. Let mecome at the problem that I'm trying to

24 get your opinion on alittle bit differently.

25 L et's assume for amoment that I'm going to

27

1 hireyou to do a study for me--1'm the sponsor--alarge

2 industry-specific chemical historical perspective study

3 with exposure categories, and | am interested in whether
4 or not there is a cause and effect relationship between

5 the chemica and a particular disease category. And |

6 know, because I've got alittle bit of knowledge about

7 epidemiology, that the more clearcut a dose responseis,

8 then the stronger the study results are likely to be.
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9 Does that make sense?

10 A. Right.

11 Q. And | want you to go out and collect the death
12 certificate information, give me, then, an idea of where
13 these particular kinds of suspicious diseases lie, and |

14 want to be able then to manipulate the exposure datato
15 soften the dose response curves.

16 How do you guard against that?

17 MR. SPEARS: As| understand the question,

18 you're asking him in a hypothetical situation that this

19 industry wants to commit afraud, basically. Isthat what
20 you'retrying to say, Herschel?

21 MR. HOBSON: Sure.

22 MR. SPEARS:. How would he respond to that if he
23 knew you were?

24 MR. HOBSON: No. I'm asking how he, asa

25 scientist who's going to be dealing with companies who

28

1 might want to commit a fraud--
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2 Q. (BY MR. HOBSON) --how do you design in your
3 protocols ways to prevent that when the fraud is playing
4 with the exposure data, because now the industries

5 typically do provide you with alot of the exposure

6 information, correct?

7 A. Yes, but they--let me go back and tell you how

8 we retrieve exposure information from the industry.

9 Normally we don't get exposure dataon a

10 specificindividual. We get exposure information on

11 departments, jobs, locations, and also calendar years, so
12 it'slike amultidimensional matrix. And we ask them for
13 whatever industrial hygiene datathey have. Not

14 estimates; real datafor those jobs for the specific time
15 period, and so on.

16 Then, based on that, you should be the one who
17 knows--we don't, usually. If you go back to the '60s or
18 '50s, you don't have that much data or none at all, so you
19 do have to do some kind of estimates, and that's the part
20 we haveto talk to old timers. We talk to the company
21 industrial hygienist and we don't rely on the company

22 aone. We rely on workers as well, long-term employees.

23 And the estimate--historical estimate's got to
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24 be consistent with the real data too that we havein the

25 latter part of the study. And we do al this independent

29

1 of the mortality data, and we do all the classification

2 before--even before we analyze the data.

3 Q. How do you know that the exposure
4 categorization is done independently of the mortality
5 data?

6 A. Asfar aswe are concerned, it's done

7 independently.

8 Q. How do you know that?

9 A. Because we have the mortality data. We never
10 give the mortality data to the companies until the study
11 isdone.

12 Q. Butisn'tittrue, Dr. Wong, that many of these

13 industries that you do work for are the kind we have been
14 describing?

15 They already have a big piece of the mortality

16 data. They may not have as many death certificates as you
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17 do, but they have alot of them through the benefit plans
18 and they have some other epidemiology studies that have
19 been done internally or through other consultants or

20 studies done earlier. They have a piece of that already,
21 don't they, many times?

22 A. They have part of the death certificates. Most

23 likely they would have death certificates for their active
24 employees who die on the job and also death certificates

25 for annuitants who are vested in the retirement plan at

30
1 least for the latter part of the study.
2 Q. Sowhileyou keep your mortality data from the
3 sponsor, you know going into it that most of these
4 sponsors, if not--let's say most of the sponsors already
5 have apiece of the mortality information in-house, right?
6 A. Rignt.
7 Q. Sothat'swhat I'm asking you now, is how do
8 you guard against that sponsor who wants to, to use
9 Counsdl'sterm, commit a fraud by manipulating the

10 exposure datato make dose responses mushy? What do you
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11 do asaresearcher to stop that?

12 A. Agan, wewould look at the consistency of the
13 data.

14 Q. Butthereisnodata. You said for most of

15 these exposures there is no exposure data.

16 A. We have real exposure datafor certain parts of
17 the study period.

18 Q. Andusualy inthelast 15 years?

19 A. Starting inthe '70s, yes, we do have that.

20 Q. And even the information for exposure in the
21 '70sis somewhat limited in most instances, isit not?
22 A. We awayswant to have more data than we
23 actually have, but | don't know whether you'd call it
24 limited or not.

25 Q. If you were going to do astatistical analysis

31
1 of the exposure data that most of the sponsoring companies
2 have, say, up to 1980, isn't it true that they don't have

3 enough data to do really meaningful statistical
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4 interpretations by job for exposure?

5 MR. SPEARS: Can you--for the record, | want to
6 object unless you identify what companies we are talking
7 about. | think you asked him specifically there.

8 Q. (BY MR. HOBSON) Pick any of them you would
9 like.

10 What I'm trying to find out, Dr. Wong--take a

11 pipefitter at arefinery.

12 A. Okay.

13 Q. 1 will pick Mobil in Beaumont. | don't know if
14 you know anything about that or not. | know you studied
15 that group. But in looking at a pipe fitter at Mobil in

16 Beaumont, Texas for the exposure information for 1977--
17  A. Right.

18 Q. --doyou think that there is adequate benzene

19 exposure datato define any given pipe fitter's exposure,
20 or even agroup of pipefitters at that refinery?

21 A. For that specific study, if we are talking

22 about--

23 MR. SPEARS: Counsel--

24 Q. (BY MR. HOBSON) Counsdl said giveyou a

25 specific. | got one for you.
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32
1 A. Inthat study we did not have any quantitative
2 exposure estimates, as you are well aware of. We didn't
3 usethat in our study for the reason that we just don't
4 have all the data that we need.
5 As opposed to--let's take another example. The
6 API gasoline study that | am doing now. In that study API
7 spent alot of resources. In fact, they contracted the
8 University of Massachusetts to come up with exposure
9 assessment and that's a major component.
10 Q. How much of that was based on hard data as
11 opposed to estimates in 1975, '76, '777?
12 A. | don't recall. I'd haveto go back and look
13 at the report.
14 As| said before, that study was under the
15 direction of Dr. Tom Smith. | work with him. | provide
16 him with employment records and so on, but I'd have to go
17 back and take alook.

18 Q. Let'stalk about the CMA benzene study. That
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19 had exposure categories, did it not?

20 A. Yes, dir.

21 Q. How much of that information is based on hard
22 data?

23 A. | recall we haveindustrial hygiene datain the

24 "70s. We are talking about benzene, and benzene is one of

25 the things that people measure for along time relative to

33
1 other substances.
2 Q. Tel mehow you mean that, as your perception?
3 A. Starting inthe '70s.
4 Q. That wasalong time?
5 A. Relative to other substances.
6 And our studies start in the mid '40s. Some
7 company's studies started in the '40s and '50s. So |
8 would say about anywhere between 1/3 to 1/2, depending on
9 which company you're talking about, we have real data.
10 Q. For some part of the time?
11  A. Right.

12 Q. If it came down to alocation and a person, how
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13 much information on benzeneisit your perception existed
14 for the CMA study?

15 A. Theway we estimated exposure was based on

16 jobs.

17 Q. Right.

18 A. Wedivide up the job into a number of what we
19 call uniform tasks.

20 Q. Youand | have had a chance to talk about the

21 study many times, but | am trying to get more specific

22 thistime.

23 Give my your perception, if you would, sir, of

24 how much information on benzene exposure on an individual

25 cohort member for the exposed group in the CMA benzene

1 study there was.

2 A. It depends on the period of employment.

3 For someone who was hired since the '70s, |

4 think we probably have pretty good data on that person, or

5 at least on jobs similar to that person.
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6 Q. That'sadifferent question.

7 Jobs similar to that person | will ask you

8 about next, but right now I'm talking about the

9 individuals. What is your perception of how much exposure
10 datayou had for the individualsin the cohort? And |
11 realizeit varied by time, and that's what I'm trying to
12 find out.

13 A. Theway we estimate exposure is based on jobs
14 and not based on specific individuals.

15 It may happen that some of the data on that

16 specific individual went into the exposure estimates for
17 that general category of jobs. So to that extent, we may
18 have some specific information on that individual, but
19 more likely than not we have information on jobsin

20 general categories.

21 Q. Did theinformation on jobsin the general

22 categories--are those categories across different plants
23 or are they specific for each plant that was studied?

24 We can talk about the CMA benzene study.

25 A. It'salittle bit of both.
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35
1 What they do is--"they," meaning the industrial
2 hygienists.
3 Q. Of theindustry?
4 A. Of theindustry--and | would participate in
5 those discussions as well--isto look at how comparable
6 thejob titles are across the company and also over time,
7 and we reduce those job titles to some uniform comparable
8 job categories.
9 Q. What happens to the confidence of what you're
10 trying to learn about exposure as you combine and combine
11 again and then extrapolate across, as you've just
12 described?
13 A. | mean, in general terms, if we are not
14 confident, we would not use it in our analysis.
15 Q. But your confidence would go down, right, as
16 you continue to combine and average across?
17 A. Waéll, yesand no.
18 Q. Thebest of al possible worlds would be to
19 know the exposures of each individual every day they

20 worked, agreed?
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21 A. That'stheideal world that the epidemiologist
22 would like to have, but that's not going to happen.

23 Q. Doesn't exist?

24 A. No.

25 Q. And|I guessafallback to that would beif you

36
1 knew one day aweek of exposure for every individual that
2 wasin the cohort, that would not be as good as knowing
3 every day, but better than what you had, right?
4 A. No. | don't think aday aweek is necessarily
5 the second best. That one day aweek may or may not be
6 representative. It may be better to look at the overall
7 and come up with an average for that category, for that
8 jobtitle.
9 Q. What about for plant to plant? How does that
10 affect your confidence in exposure categoriesif you're
11 talking about two different manufacturing facilities where
12 the job exposures are being combined?
13 A. Wewould combine them only if they're

14 comparable.
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15

16

17

18

19

20

21

22

23

24

25

1

2

Sometimes the samejob title for different
companies may involve different job functions and may not
be comparable at al.

On the other hand, due to different
reasons--employment reasons, union contract reasons--they
may call the same job by different names. That'swhy we
need input from the industry, from personnel, from
industrial hygienists.

Q. Youwere, | think, personally involved in the
exposure category determination in the CMA benzene study,

correct--at least part of it?

37
A. Yes

Q. How did you address a question like this, if

3 you did: One plant has benzene workers who wash their

4 hands and wash their clothes with benzene.

5

What does that do to your consideration of

6 exposure categoriesin the CMA benzene study?

7

A. Areyou still talking about differences between
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8 plants?

9 Q. However it figuresin. I'm not surethat |

10 know how you did consider it and that's what I'm trying to

11 find out.

12 A. Arewe talking about the CMA benzene study?

13 Q. Weae.

14 A. Inthat study--1 think | mentioned this

15 before--for each job and for each time period we try to

16 divide ajob into different components.

17 In fact, we had alist of over 30, what we

18 call, uniform tasks such as taking samples from the

19 stream, analyzing samples, fixing up aleak, washing tools

20 in solvents, benzene.

21 In fact, | remember using solvents or benzene

22 to wash tools as being a specific task, because that is

23 one event that would entail some exposure, so we had that.

24 And we put that into our equation in considering an
andpoint.

9 A. That'sthe kind of detail | was not involved

10 in. | don't know whether they regard it the same or not.

11 "They" meaning the industrial hygienists.

12 Q. (BY MR. HOBSON) Coming back to where | started
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13 off, | think, at least somewhat, Dr. Wong--how could you
14 asthe outside scientist involved in the project assure

15 yourself that these industrial hygiene employees, the

16 employees of the companies sponsoring the studies, didn't
17 obscure or ater exposure patterns by the way they did

18 their work?

19 A. Theonly thing we can do isto check for

20 internal consistency, see whether there are any big gaps
21 or any changes, jumpsin the data, gaps in the data, that
22 are not explainable. We have to start from somewherein
23 order to do occupational epidemiology.

24 Q. Andall of those things that you just told me

25 that you would look at, they still go back to the company

75
1 industrial hygienist or company engineers or the company
2 supervisors, don't they?
3 A. Yes
4 Q. And|I guess| would come back, then, to ask

5 you, to your knowledge, no one who was not an employee of
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6 one of the sponsoring companies would take one of these
7 job profiles of the uniform tasks and independently go to

8 the union or go to a union member or an hourly worker and
9 say, Here'swhat | understand your job to be or to have

10 been. What isyour input?

11 Y ou've never attempted, and, to your knowledge,
12 no one else ever attempted that kind of avalidation with
13 real independent data for the job tasks?

14 A. | didn't do that in the CMA benzene study, but

15 something similar to that was done in the API gasoline

16 study. | believe Dr. Tom Smith did go back and talk to

17 some long-term employeesin terms of his exposure

18 estimates.

19 Q. Butinthe CMA study, to your knowledge, no one
20 went back and talked to the workers themselves with the
21 uniform task profile for their job and said, Does this

22 match up with your recollection, correct?

23 A. We had input from the long-term employeesin

24 the processitself, but | don't remember and | don't know

25 for sure whether the company industrial hygienist went
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76
1 back and talked to some other long-term employees again
2 after we ccme up with the estimates.
3 Q. Butif I'macompany and | don't want to play
4 far and | want to cheat on the data, | can do it then
5 that way, can't I? | can shade the uniform task. | can
6 go to peoplethat | either expect to get a certain answer
7 fromor | can take their answer and | can alter it and |
8 can give you incorrect information about exposures and no
9 one would be the wiser, would they?
10 A. Theoretically they can try, but remember too
11 they do not have the mortality data. We kept that
12 separate.
13 Q. But didn't you tell me earlier that the
14 companies aready have alarge portion of the mortality
15 data because they have the death certificates on active
16 employees and annuitants?
17 A. ldidn'tsay "large." | said they have death
18 certificates for active employees and annuitants, but |
19 don't know--1 would not think that's alarge portion of a

20 cohort study over aperiod of 40 some years.
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21 Q. What percentage would you say that would

22 typicaly make up, the total cohort?

23 A. The death certificates--the proportion of death
24 certificates that we are taking from companies would be

25 very small.

7/
1 What we do is when we do our follow-up, so to
2 speak, vital statistic determination--the first thing we
3 do isask the companies, Whatever death certificates you
4 have on the employees, give them to us so that we don't
5 have to repeat the process. And based on my experience,
6 that percentageisvery low.
7 Q. The number?
8 A. A don't have a number.
9 Q. 10 percent, 15 percent?
10 A. Probably inthat range. 10, 15 percent.
11 Q. But now | wouldn't have to know the mortality
12 information to be able to confuse exposure, would 1?
13 MR. SPEARS: Object to the form of the

14 question.
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15 Y ou ask an obvious question, Herschel. If

16 someone wants to cheat, they can cheat. That's obvious, |
17 guess. If somebody wantsto give you false information,
18 the answer is, yes, they can give you false information,
19 but that's an obvious answer, if that's what you're asking
20 him. Isit possible that someone can cheat on giving

21 information?

22 Q. (BY MR.HOBSON) Well, | guess that's the

23 beginning point, sure, but what | guess I'm asking,

24 Dr. Wong, isisn't it true that you don't really need to

25 know the mortality information to confuse those responses

78
1 if you want to?
2 In other words, if I'm sitting here and | want
3 to create havoc in the interpretation of an
4 epidemiological study and | know that one major component
5 of assessing cause and effect is dose response, redly all
6 | haveto do isconfuse dose. | don't have to know

7 anything about the response to affect the outcome, do 1?
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8 A. No. | think if what you're implying is that

9 you can introduce some random error into the exposure

10 estimate and then the whole thing would disappear--the

11 dose response--that may or may not be so.

12 If you really want to cheat, | think you have

13 to underestimate the exposure of people who die from a

14 certain disease and overestimate people who didn't. So

15 you really have to know some mortality data before you can
16 be successful in confusing the picture.

17 Q. But redly, it's not random error | would want

18 tointroduce, isit? Isn't it nonrandom error | would

19 want to introduce, because random error would tend to

20 balance out, would it not?

21 A. That's exactly my point. So you do haveto

22 know the health outcome of the people you want to change
23 the exposure.

24 Q. lsn'titreally truethat all you need to know

25 iswhat the true exposure picture is?

79

1 A. |1 think you're confusing me now.
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2 Y ou're talking about how to cheat, and | gave

3 you one scenario. If you really want to cheat, the only

4 way you can do that is by overestimating noncases--people
5 didn't die from a certain disease--and underestimate

6 exposure of those people who die from that disease. That
7 isthe only way to get rid of the dose response

8 relationship.

9 Q. Or make it so soft and wishy-washy that it

10 can't beinterpreted?

11 A. Waéll, thereis always the scenario in between,

12 but I'm giving you the specific example.

13 Q. You'vetold methat you don't think it's

14 possible to know the outcome in advance because thereis
15 not enough of the mortality information available to the
16 companies, and I'm saying, okay, let's talk about that

17 intermediate step where you just make the exposure data so
18 mushy that dose response can't be interpreted. That can
19 be done, can it not?

20 A. It'savery broad generalization. Anythingis

21 possible.

22 Q. But wouldn't it be fairly ssmple to take some
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23 of the exposure profiles and go back and validate those
24 after the fact with the real independent data? Just go

25 talk to the workers themselves and say, We have for this

80
1 job, thisjob and thisjob that you didn't wash your tools
2 with benzene, and we have for thisjob, thisjob and this
3 job that you did.
4 A. | think we are going back into this question
5 over and over again, and let me make it clear that we have
6 input from long-term employees, and | mentioned to you
7 earlier thismorning that it's very difficult to identify
8 those employees. And basically we use al of them that we
9 can identify in the input process and we really have no
10 oneelseto go to for validation.
11 Y ou're talking about validating exposuresin
12 the 30's, '40s and '50s. There aren't that many people
13 around that a company knows of still here for usto talk
14 to.
15 Q. Let memake surel understand. Y ou say that

16 some of the long-term employees were questioned and |
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17 thought you told me earlier that it's your belief that

18 those were supervisory people?

19 A. No.

20 MR. SPEARS: Object to to that.

21 Q. (BY MR. HOBSON) What isyour understanding,
22 then?

23 A. Hecan beapipefitter and retires as a pipe

24 fitter.

25 Q. Tel meif you know that was done.

81
1 A. | told you that was done.
2 Q. You'retelling methat you know in the CMA
3 benzene study that long-term pipe fitters who were not
4 part of management were requested to validate the exposure
5 of profiles from auniform task standpoint?
6 A. Herschel, we are getting nowhere with this.
7 | did say that long-term employees,
8 nonsupervisors, nonmanagement, but again, | said we did

9 not validate because we didn't know that many long-term
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10 employeesto start with.

11 So the small number that we could identify, we
12 used their information in the input process and there was
13 no one left for us to validate.

14 MR. SPEARS: | think he's describing aform of
15 validation, Herschel. | guessit's the question, do you

16 think it'svalid in your definition?

17 MR. HOBSON: | think | understand what you're
18 saying now, which isdifferent. My understanding is

19 different than it was earlier.

20 MR. SPEARS: The record will reflect it.

21 MR. HOBSON: Obvioudly.

22 Q. (BY MR. HOBSON) I'm not saying that you didn't
23 say that earlier, Dr. Wong, I'm saying | didn't appreciate
24 what you said earlier.

25 | take it that there are from time to time

82
1 conflictsin people's memory as to what particular tasks
2 areincorporated into agiven job. Would that be fair?

3 A. I'm surethat happened from time to time.
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4 Q. And so, again, that's where | come back to the

5 needing to go out and after the fact validate this

6 information that if you're--because what | think you told
7 meis at the beginning of the study when you were

8 considering setting up the exposure had classification and
9 finding what uniform tasks were involved in which job,
10 that's when these long-term employees were sought out and
11 questioned and their input sought. Am | right?

12 A. Yes, dir.

13 Q. And so they may have said, Well, yes, these

14 crafts or these jobs or these activities, however the

15 proper wordage was, did or did not involve washing your
16 toolswith benzene. And then other people say, Wait a
17 minute. | have adifferent memory. | don't think it did
18 or | do think it included these tasks.

19 And you can't have it both ways, right? Either

20 that task of washing your tools with benzene is included
21 or it's not and someone has to make a decision.

22 A. That'sright.

23 Q. And so after that decision is made, that's what

24 you stick with in categorizing the exposures of the
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25 different jobs?

83
1 A. Yes.
2 Q. Andyou'reteling me, then, that because the
3 companies included everyone who was possible to include,
4 the long-term employees that were actually there on the
5 job, there was no way to go out and do areal independent
6 datavalidation. Have | got your testimony correct now?
7 A. Inthe CMA benzene study?
8 Q. Yes, sir. We have been talking about the CMA
9 benzene study.
10 MR. SPEARS: And hewould say yes, if you are
11 asking him did he go out and validate it to each and every
12 person. | guessyou're asking him, Asto every person who
13 was studied, subject to that study were they questioned
14 independently by Dr. Wong?
15 MR. HOBSON: No. Not at al. I'msurealot
16 of the people in that study were dead.
17 MR. SPEARS: But he had to rely on information

18 given to him by long-term employees who based it on their
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19 persona knowledge. So that's validation.

20 MR. HOBSON: | think we have been through

21 what's validation and what's not. | don't want to beat

22 that to death again.

23 Q. (BY MR. HOBSON) But it iscorrect, Dr. Wong,
24 that the information you had for the exposure categories

25 isall information that came through these

84
1 company-sponsored employees, industrial hygienists that
2 were on the committee? All that information filtered
3 through those individuals on the committee, did it not?
4 A. Yes, dir.
5 Q. And soyou, Dr. Otto Wong, or no one who was
6 independent of the corporation took this information from
7 the long-term employees when it was gathered. You relied
8 on the company industrial hygienist and the others to
9 gather that information for you. Isthat right or wrong?
10 A. Yes, dir, that's correct.

11 Q. And so trying to move on, because | think we
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12 have got it now, there was no one outside the company

13 people, either at your direction or somebody else's

14 direction--some other consultant to the project that was

15 not a company sponsored employee--who validated the

16 exposure tasks for each of the jobs. Would that be

17 correct?

18 A. That's correct.

19 Q. And the reason al this becomes important,

20 Dr. Wong, isthat | want to make sure that if | represent

21 someone who was one of of these people who did ajob like
22 thejobsthat arein your CMA study, and they're alive and
23 they werethere in the '40s and '50s and '60s and they

24 comein and say, Nobody ever asked me about any of these

25 uniform tasks and what a pipe fitter did or no one ever

85
1 asked me about these uniform tasks and what a boiler maker
2 did or any other job that comes along, you have no way of
3 telling me that that's so or not?
4 A. That's correct.

5 MR. HOBSON: Off the record.
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6 (Break was taken from 12:20 p.m. to 12:35 p.m.)

7 Q. (BY MR. HOBSON) Dr. Wong, when you do

8 epidemiological studies for industry, do you consider the

9 fact that there might be some in industries who would want
10 to shade the truth?

11 A. Waell, it depends on what kind of data we're

12 talking about.

13 To the extent possible, we always try to have

14 some measure to assess that possibility, either knowingly
15 or unknowingly, whether we have complete records or not.
16 Q. You know that with many of the studies that

17 you're involved with, depending on the outcome, millions
18 of dollars can change hands, whether it's litigation or

19 regulation. Your studies are done for a purpose and those
20 purposesinvolve alot of money at risk. You realize

21 that, don't you?

22 A. I'maware of that.

23 Q. Tell me some of the things that you do in your

24 epidemiological study protocols that are designed into

25 them to make sure that your clients doen't shade the
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86
1 truth.
2 A. Waéll, one of the magjor considerations we have
3 ishow complete the cohort is. If we go out and assemble
4 acohort based on the employment records made available to
5 us, we want to know that we have all the records. That is
6 something we call a cohort verification, using independent
7 documentsto verify whether we have a complete cohort or
8 not.
9 Q. How do you do that?
10 A. Therearedifferent ways of doing that. It
11 depends on what kind of independent documents we have.
12 A lot of timeswe go to the Social Security
13 Administration and get copies of 941 forms, quarterly
14 report earnings, so that we know we have the names of all
15 theindividuals who worked there, and compare it to what
16 we have.
17 Q. And how far back intime are 941s kept by the
18 Socia Security Administration?
19 A. It depends on how the company is structured.

20 It can go back all the way to the beginning of our study,
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21 which sometimes can be the '40s, depending on the employer
22 identification number, which number they use, whether they
23 use one number for all the divisionsin a single state or

24 what.

25 If that was the casg, it would be very

87
1 difficult to use that. If they use one single number for
2 aspecific operation it is much easier to get information
3 from the Social Security Administration.
4 Q. What other things are built into your study
5 protocols to keep companies from shading the truth?
6 A. Inaddition to social security 941 formswe
7 aso request, to the extent possible, union seniority
8 lists as another data source for verification.
9 Q. Andthisall goesto identifying the cohort and
10 how completeit is?
11 A. Yes, sir.
12 Q. What elseisbuilt into your studiesto keep

13 companies from shading the truth? What other areas

file:///C|/Users/M adeK 42/Desktop/EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMI TH.txt (113 of 181) [7/1/2010 10:57:08 AM]



file//IC|/UsersdMadeK 42/Desktop/ EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMITH.txt

14 besidesjust cohort identification?

15 A. Weéll, there are two types of datathat a

16 company providesto usin general. Onewould be

17 employment records, and that's the one we just talked

18 about, how to verify the completeness of the datathey
19 provideto usin terms of employment records.

20 Another set of data or another set of

21 information that we rely on the company for isindustrial
22 hygiene or exposure data and we discussed in length this
23 morning how we verify that.

24 Q. Anything else that comes to mind about what you

25 could put in your protocols to keep a company from shading

88
1 their data?
2 A. That would be the two major sources of data
3 that we have to rely on the companies.
4 In terms of mortality data, we don't rely on
5 companies that much. Whatever death certificates they
6 provideto usisfine, but then we would send the rest of

7 the cohort to Social Security Administration, the National
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8 Death Index, all those external sources.

9 Q. And can you think of any other ways than what
10 we have talked about this morning already that you can
11 keep the companies from shading the truth about the

12 exposure part of the information you use in your studies?
13 A. Theonly thing | can think of isgoing again

14 back to exposure data. After we have exposure estimates
15 welook at internal consistency and at the same time also
16 look at the literature--what has been published for

17 similar populations. And if our estimates are very

18 different from theirs, different from what has been

19 reported in the literature, then again that would raise

20 some questions.

21 Q. And isthe comparison with the consistency of

22 the data, isthat done by the industrial hygienist on the
23 committee or isthat something that you in your research
24 activities do independently of the committee?

25 A. Wewould do that. When we look at the exposure

89
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1 estimates, let's say for a certain job over the years, we

2 would expect some kind of continuum instead of some gaps
3 or jumps up and down.

4 If we do see some unexpected pattern of

5 exposure, then we would go back and talk to them and ask
6 them to explain to us why that was the case.

7 Q. Andthe"we" you use is someone other than the
8 company industrial hygienist on this committee?

9 A. "We" meaning myself and--myself.

10 Q. Andyour team?

11 A. Meaning the people that work for me, not

12 employed by the companies.

13 Q. So then when you do these studies

14 you--independently of the companies that are sponsoring
15 the research, you get all their exposure data; is that

16 right?

17 A. That'sthe assumption. We get all the data,

18 yes.

19 Q. Youdid an epidemiological study for Mobil in
20 Beaumont?

21 A. Yes.

22 Q. Did you, independently of the company
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23 personnel, get all their exposure data to benzene that
24 they had?

25 A. That's abad example because we didn't do any

90
1 exposure quantification in that study.
2 Q. Widll, you studied the Mobil chemical benzene
3 workersin part of the CMA study, did you not?
4 A. Right. I'm confused. | thought you were
5 referring to the Beaumont refinery study we did for Mobil
6 itself. Areyou referring to the Mobil plant in the CMA
7 study?
8 Q. Yes
9 A. Okay. And the question was?
10 Q. Didyou get Mobil's benzene monitoring data for
11 the CMA benzene study independent of the company
12 personnel?
13 A. No. The exposure data were provided to us
14 through that uniform task assessment process.

15 Q. | misunderstood you and | was trying to find
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16 out if you, as the independent consultant--

17  A. Right.

18 Q. --if you actually got the exposure data so that

19 you could independently look for these consistencies

20 between the periods of time when you had no data to when
21 you had data to see that there were no gaps, that that was
22 the consistency you would expect.

23 A. We checked that mainly through looking at the

24 computerized data we have subsequent to the exposure

25 assessment.

91
1 In other words, based on the committee's
2 assessment we put in the datain our computer data base
3 and we would call up acertain job and look at the
4 exposure pattern over the years.
5 Andif--as| said, if there were some gaps or
6 jumps, then we would go back and say, Explain to us why
7 that was the case.
8 Q. But asfar as getting industrial hygiene

9 monitoring data, if there was any from Mobil in 1967 or

file:///C|/Users/M adeK 42/Desktop/EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMI TH.txt (118 of 181) [7/1/2010 10:57:08 AM]



file//IC|/UsersdMadeK 42/Desktop/ EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMITH.txt

10 1968, you independently never got that air sampling data
11 and then went to the exposure categories to seeif there
12 was consistency?

13 A. No, wedid not ook at that. We might have the
14 datain terms of data entry, but we did not make that

15 assessment.

16 Q. You'refamiliar with the term "statistical

17 significance" as used in epidemiological studies?

18 A. | would think so.

19 Q. Would you agree with me that the statistical

20 significance level that is used by epidemiologistsis an
21 arbitrary number?

22 A. lIt'sarbitrary, but it's also a convention.

23 Q. Will you agree with me it's a convention that
24 not everyone uses in epidemiology?

25 A. | can't speak for everyone. All | cansay is

92
1 it'sacommon practice.

2 Q. Could the statistical significance be
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3 calculated at this 51 percent level?

4 A. Yes, but it's not very meaningful.

5 Q. Widll, it certainly would answer the question as
6 to whether or not something was more likely than not to
7 occur, wouldn't it?

8 A. No. These are two different concepts,

9 dtatistical significance and probability of causation or
10 more likely than not. They are two independent concepts.
11 Q. Maybewe--

12 A. | have yet to meet alawyer who is not confused
13 with this,

14 Q. | don'tthink I intended to ask that question.

15 Maybe | asked it, but | didn't intend to.

16 A statistical significance level of .49 would

17 tell usthat an event was more than 50 percent likely to
18 bereal than chance, would it not?

19 A. The 49 percent refersto the probability that

20 we are willing to accept afalse negative.

21 Q. Yes

22 A. But that is not the same as, given that someone
23 hasadisease, what isthe likelihood of that person

24 getting the disease through certain exposure?
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25 Q. | agree. Two different questions.

93
1 A. Very good.
2 Q. But you will agree with me that a statistical
3 significance level of .49 does have to do with whether or
4 not the finding, whatever it is that the study islooking
5 at, occurred from chance alone or not?
6 A. Yes
7 Q. Andyou could easily calculate the 49 percent
8 level with your statistics, could you not?
9 A. Yes
10 Q. Haveyou ever had anyone that you've contracted
11 to do astudy with instruct you not to have contact with
12 the study membersin follow-up?
13 A. I'mnot so sure | understand your question.
14 Q. Indoing astudy for mortality, for instance,
15 in determining vital status, have you ever had any of your
16 clientsinstruct you or contract with you not to contact

17 thefamilies direct to determine vital status?
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18 A. Wedon't go to the family to determine whether
19 somebody isalive or not. It would be just too expensive
20 to do that on a cohort of tens of thousands of people.

21 We use a centralized data base such as the

22 Social Security Administration, the National Death Index.
23 Q. But even after you go through those

24 organizations you still end up with some percentage that

25 are at that point lost to follow-up?

94
1 A. Right.
2 Q. Andwhat I'm asking you, then, isfor that
3 percentage that islost to follow-up, you want the number
4 to be aslow as possible?
5 A. Yes, dir.
6 Q. Hasanyone ever contracted with you
7 specifically that you will not go to family membersin
8 pursuit of the vital status of these people that have been
9 lost to follow-up?
10 A. Wewould not propose that either ssmply because

11 | don't even know where the family isfor those cases.
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12 You don't have an address. Y ou don't have a phone number
13 to call. Those are the difficult ones to locate.

14 In order to reduce that number of lost to

15 follow-up, what we do is we usually go to some kind of
16 commercial credit bureau to determine whether they have
17 information on those people in terms of applications for a
18 loan or some credit history and so on.

19 Sometimes we also go to--if we know the state

20 wherethey lived last, we go to those states and see

21 whether they still have adriver's license, that kind of

22 thing, but we don't contact families. It's too expensive.
23 It'snot very promising anyway.

24 Q. Yes, dr. | understand you're telling me about

25 the different indirect methods you can use to determine

95
1 vital status of people in follow-up with a cohort, but
2 what I'm trying to find out is if you can remember if
3 anyone has contracted with you to prevent you from making

4 direct contacts in determining vital status?
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5 A. No, because that's never in aproposal. That's

6 never in the protocol to do that.

7 Q. Would you know if anyone who has contracted you
8 to do astudy has intended to keep that study secret from

9 the subjects of the study?

10 A. That, | have no idea.

11 Q. Asfar asyou know, there has never been

12 expressed to you an intent by the sponsor to keep the

13 study a secret from the subjects. Would that be accurate?
14 A. That would be correct.

15 Q. Haveyou ever, that you can recall, been

16 dissatisfied with exposure categories established for

17 cohort in astudy that you've been responsible for, but

18 yet gone ahead and used the exposure categories despite
19 your reservations?

20 A. Thisisnot ayesor no kind of question. |

21 guessit's amatter of degree of satisfaction, so to

22 speak.

23 It really depends on what questions you want to
24 ask based on the analysis, based on the data. Certain

25 exposure would be quite adequate for some questions and
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96
1 some maybe not.
2 Q. | guessreally what I'm trying to find out more
3 about is can you recall an instance where you've had a
4 contract to do a study and you felt like there were
5 improvements in exposure categorization that could
6 reasonably be made and the sponsor said, No, we are not
7 going to do it, and you went ahead and did the study
8 anyway.
9 A. No, | don't recall the situation at all.
10 Q. One of the papers that you brought was the
11 De Coufle study on benzene. Do you remember that one?
12 It'sthefirst one.
13 A. Yes.
14 Q. Mortality Among Chemical Workers Exposed to
15 Benzene and Other Agents.
16 A. Yes.
17 Q. By DeCoufle, et a.
18 A. Yes.

19 Q. Do you know whose employees those were that he
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20 studied?

21 A. It may be enough--not 100 percent sure. |

22 think it was a Conoco refinery, and then later on they
23 changed it to achemical plant in the Baltimore area.
24 Q. | think you'reright.

25 Q. Haveyou ever done any work for Conoco?

97
1 A. | assume you mean outside of litigation cases?
2 Q. Evenincluding litigation cases.
3 A. | know | have worked on some casesin which
4 Cononco is a codefendant.
5 Q. Which onesdo you recall?

6 A. | don't recal them. | know for sure--

7 MR. SPEARS: They are al the ones you have,
8 Herschdl.
9 MR. HOBSON: There may be afew | don't have.

10 A. Intermsof projects, | don't remember doing
11 any projects for Conoco itself. That doesn't mean we
12 don't have projects through APl and Conoco may be a

13 participant in those projects.
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14 Q. That was going to be my follow-up. Do you
15 know?

16 A. | know you pretty well. Now | can anticipate
17 your gquestions.

18 Q. There areonly acertain number | know to ask,
19 and once | get through those, I'm out.

20 Y ou don't know one way or the other whether
21 Conoco has been a participant in any of the trade

22 association studies, then?

23 A. If | wasthe principal investigator of that

24 project, | would know.

25 Q. Havethere been any that you can recall that

98
1 Conoco has either begun as a participant and didn't finish
2 the study or finished the study?
3 A. Conoco isnot a participant in the ongoing API
4 gasoline study. That, | know.
5 | was involved in some specific analysis of an

6 update of the old Tabershaw, T-a-b-e-r-s-h-a-w, Cooper
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7 studies, and | don't remember whether Conoco was part of
8 that study or not. That would be the only study that |

9 could think of that Conoco might have participated in that
10 | have some association with.

11 Q. Do you know if Conoco has ever begun to

12 participate in an epidemiologic study and withdrawn?

13 A. No, | don't know that.

14 There was another project that | worked on

15 several years ago when | was at EHA and that was a

16 mortality registry. It'snot a study, per se, but a

17 program set up to keep mortality data on a prospective
18 basis.

19 Conoco was one of the companies included in the
20 first phase of the project. In other words, to determine
21 what companies would have adequate data to participatein
22 such aregistry if API decided to fund such aregistry.

23 Conoco was part of the first phase.

24 Q. Wasdata actually collected?

25 A. Not mortality data, but in terms of how many

99
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1 recordsthey have, how many years we can go back, yes,
2 there was some data.

3 Q. You'refamiliar with the Sloan-Kettering

4 work--the registry and perspective study that was done by
5 API Soan-Kettering?

6 A. | know of the project, yes.

7 Q. Isthe Conoco project a different project than

8 that?

9 A. It'samost like the second phase of the

10 Sloan-Kettering project.

11 There were some problemsin terms of datain

12 the Sloan-Kettering registry and several years ago that
13 project--I think in the early '80s the Sloan-K ettering

14 project was terminated, but then after afew years there
15 was some interest in the petroleum industry to do

16 something like that again and that's why they sponsored
17 EHA to go out and look at what we can do.

18 Q. But the study was never undertaken, then,

19 following the EHA'swork. Isthat what you're saying?
20 A. That's correct.

21 Q. Doyourecdl if there wasafinal report from
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22 EHA on what was found?
23 A. Thefirst part of the study?
24 Q. Yes

25 A. Yes, there was areport.

100
1 Q. And that was APl activity?
2 A. Sponsored by API.
3 Q. Haveyou done any epidemiological studieson
4 vinyl chloride?
) A. Yes.
6 Q. Was Conoco a participant in those?
7 A. | don't know for sure. | just don't remember.
8 There were awhole bunch of companiesin that study. |
9 just don't recall today at this moment whether Conoco
10 was or was not in the study.
11 Q. What about Vista?
12 A. | don' recall that either.
13 Q. Who do you recall originally was contemplating
14 participating in the CMA benzene study but who ultimately

15 did not complete that project as a participant?
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16 A. ARCO was one of the participants when we

17 started the project, but later on because of some problems
18 with the data, ARCO withdrew from the study.

19 Q. Anyone else that you can think of?

20 A. That'sthe only company.

21 Q. Canyou recdl if there were any companies who
22 had--who appeared to have adequate personnel records, but
23 you who elected not to participate in the CMA benzene

24 study?

25 A. | have no knowledge of that.

101
1 Q. Wasthere ever atime that the APl had any
2 involvement with the CMA benzene project or what became
3 the CMA benzene project, to your knowledge?
4 A. Itwasn't exactly what you describe.
5 At one time when we were doing the CMA benzene
6 study there was supposedly a separate but parallel study
7 on the manufacturer's side.

8 The CMA study consists of users of benzene, and
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9 supposedly we have an independent study on the

10 manufacturing side that would be member companies of API,
11 and, infact, | was the principal investigator of that

12 project when | worked for Dr. Tabershaw, but there was
13 very limited company participation on the APl side.

14 | remember there were only two companies on the
15 API side: Gulf and also Ashland. By "Gulf" | mean the
16 Philadelphiarefinery--the Gulf refinery in Philadel phia.
17 And their contribution to the study was like 90 some

18 percent of the data, and Ashland contributed less than 10
19 percent of the data.

20 The decision was made that based on that

21 limited number of companies in the study, we should not
22 label that as an industrywide study and maybe AP

23 shouldn't pay for that study.

24 Asfar as| know, subsequently Gulf did an

25 independent study of the Philadelphiarefinery and | don't

102
1 know what happened to Ashland.

2 Q. Do you know how many companies originally had
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3 data sufficient to participate in the API portion the

4 Tabershaw group was involved in?

5 A. | don't know. But onthe APl side what we are

6 talking about are refineries, and at that time during the

7 '80sthere were alot of cohort mortality studies on

8 refinery workers. So independently the companies are

9 doing studies of their own refineries.

10 Q. But the refinery worker studies, none of those

11 studies done by the API looked at benzene exposures, did
12 they?

13 A. Wedid. Therewasastudy that | did with Gulf
14 in Port Arthur. We did look at the group of employees at
15 the benzene units. We looked at that subgroup.

16 Q. That waswith Dr. Wen at Gulf, right?

17 A. Right. That wasajoint project. The Port

18 Arthur refinery study was ajoint project between Gulf and
19 Tabershaw.

20 Q. Butwhat | wastrying to address was your

21 comment that the API, and, | guess in essence the

22 industry, was already doing studies of refinery workers

23 and what | was trying to find out is whether or not it's
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24 true that those API refinery worker historical perspective

25 epidemiological studies did not address benzene exposure?

103
1 A. Widl, | just gave you an example. The Port
2 Arthur refinery study was one of those studies conducted
3 inthe '80s independent of the CMA or API benzene studies.
4 And one of the analyses that we did in that study wasto
5 look at people exposed to benzene.
6 Q. But that, again, would not be an industrywide
7 study?
8 A. No, that's not an industrywide study, that's
9 correct.
10 Q. The Tabershaw-Cooper study of 74, the
11 follow-upsto it that were done by other investigators,
12 those were industrywide refinery worker studies, were they
13 not?
14 A. Yes.
15 Q. And none of those industrywide refinery worker
16 studies dealt with benzene exposure, did they?

17 A. It depends on what you mean by "dealing with
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18 benzene exposure.”

19 We can safely assume that the majority of

20 refinery workers would have some exposure to benzene--the
21 gasoline which would have benzene content in it, but it's

22 true that none of those studies have sufficient employment
23 history information to identify a separate group as

24 benzene cohorts.

25 Q. Sogoing back to where | think | started down

104
1 thispath, can you recall if there were any APl member
2 companies who had sufficient record keeping or recordsin
3 place which could have done a study of benzene exposures
4 in refinery workers similar to what you ended up doing for
5 Gulf in Philadelphia?
6 A. Quite anumber of companies have sufficient
7 recordsto do amortality study.
8 Q. Of benzene exposures in refineries?
9 A. Right. Andin fact, they did do cohort

10 mortality studies of their refinery workers, but the
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11 exposure information may not be sufficient for them to

12 identify a separate group out of the entire refinery.

13 Q. lsn'tit truethat the same historical exposure

14 techniques that were used by the CMA benzene study group
15 are available to be used in refinery worker studies?

16 A. Theroretically, yes, we can apply the same

17 method to estimate historical exposure.

18 Q. So such astudy could have been done had one

19 wanted to do it?

20 A. On atheoretical basis| would say yes, but |

21 redly don't have much exposure information on the

22 refinery side.

23 Q. Wadll, at the same time the chemical plants were
24 taking benzene exposure samplesin the late '70s and early

25 '80sin response to OSHA regulations, the refineries were

105
1 doing the same thing, weren't they?
2 A. That'swhy | say on atheoretical basiswe
3 should be able to do that.

4 Q. It'smorethan just theoretical, isn't it?
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5 lsn'tit practical?

6 A. Unlessthey could not retrieve the data--the

7 historical data. Unlessthejob descriptionis so

8 different that they cannot come up with some comparable
9 groups. There arealot of practical considerationsin

10 carrying out that process.

11 Q. Weéll, certainly Gulf in Philadelphia had that

12 ability to do such a study, did they not?

13 A. No. | wasreferring to the Port Arthur

14 refinery. Subsequently they identified--using the

15 department, the location of work, they identified a group
16 of workers who were employed at the benzene units. |
17 didn't say that about the Philadelphiarefinery.

18 Q. Wasthere abenzene study of the Philadelphia
19 refinery workers or not?

20 A. Not that I'm aware of. Thereisan overall

21 refinery study at Philadelphia. Thereisan overal

22 refinery study at Port Arthur, but within that study we
23 also did an analysis for people assigned to the benzene
24 units.

25 Q. Would it be correct to say that as of today
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106
1 thereisnot an epidemiological study of refinery workers
2 that addresses benzene exposure?
3 A. Dependson what you mean by "address the issue
4 of benzene exposure" because when you look at the entire
5 refinery, certainly employeesin arefinery are exposed to
6 benzene. And by looking at the job titles, you can
7 identify the groups with potential exposure to benzene
8 relative to some other crafts or some other job titles.
9 Q. Isthere an epidemiological study of a
10 petroleum refinery that addresses benzene specifically by
11 breaking down the job, task, however the exposure
12 categories are created, looking for those response
13 relationships?
14 A. Not intermsof quantitative exposure
15 estimates.
16 Q. How about qualitative? Isthere even a
17 qualitative estimate of benzene exposure in arefinery
18 population?

19 A. | think at onetimeinthe old APl industrywide
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20 study they used some kind of ranking classification--high,
21 medium and low. | wasnot involved in that study so |

22 redly don't know how they came up with that

23 classification, but they do report mortality ratios by

24 degree of exposure in terms of high, medium and low.

25 Q. Andwhat do you recall they found?

107
1 A. | don't recall what they found.
2 Q. That's not one of the papers you've brought to
3 the deposition today, isit?
4 A. No. And the reason being, subsequent to that
5 we have individual company studies and they are all
6 components within the old API study.
7 Q. Andtheindividual company refinery workers
8 studies address benzene exposures?
9 A. Not on aquantitative basis.
10 Q. How about qualitative?
11 A. Indirectly through job titles, also maybe

12 through period of exposure.
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13 Q. Which ones are those?

14 A. For example, the study | did for Chevron, we

15 looked at those people exposed prior to 1947, '48 as

16 opposed to people who were hired subsequent to that.

17 The rational e behind that was the exposure, at

18 least at the recommended standard, dropped from 100 to 35
19 ppm over aperiod of two years around '47, '48. So that's
20 anindication of level exposure.

21 Q. Isinherent in using that information that you

22 just gave me about the Gulf study the change from 100 to
23 35?

24 A. No Chevron.

25 Q. I'msorry. Chevron or Gulf?

108
1 A. Chevron. | said Chevron. Y ou need lunch.
2 MR. SPEARS: Thereisno Gulf any more.
3 MR. HOBSON: | know.
4 Q. (BY MR. HOBSON) Wsell, let me go back.
5 When there is a change as you described in

6 maximum allowable concentration from 100 to 35 participate
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7 per million, do you assume, then, that all exposures are
8 kept at or below those levelsin arefinery?

9 A. | can'tsay al. | can say on an average basis

10 certainly the exposure prior to 1947 or '48 would be much
11 higher than exposure thereafter.

12 Q. What'sthe basis for being able to say that?

13 A. Because that was the recommended standard

14 during that time. And by talking to company industrial
15 hygienists, that's their impression.

16 Q. You'reaware that the old Gulf Oil Company did
17 not have an industrial hygienist before the mid-'60s?

18 A. We aretalking about Chevron.

19 Q. But didn't--didn't the study you're talking

20 about occur at the Gulf Port Arthur Refinery?

21 A. No. The Chevron refinery in California

22 Q. | beg your pardon. | thought you told me

23 earlier about the Gulf refinery at Port Arthur.

24 A. That was a separate study. But when you asked

25 me about analysis by period of exposure, the example |
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109
1 gaveyou was based on two refineries out in California
2 that belonged to Chevron all thistime. They are not from
3 Gulf.
4 Q. I apologize. | didn't follow that.
5 Isit reasonable, in your view, to think that
6 the exposures would be the same or similar at other
7 refineries as the two Chevron refineries in California?
8 A. | would say there are some minor differences,
9 but on an average basisit should be similar.
10 Q. Werethe refinery workersin California washing
11 their toolsin benzene?
12 A. We have examples of that, sure.
13 Q. And were they washing their clothes in benzene?
14 A. | don't know about clothes, but their tools,
15 certainly.
16 Q. They cleaned their hard hats with benzene?
17 A. | don't know specifically about hard hats.
18 Q. For therefineriesin California, for what time
19 period was the practice of washing their tools with
20 benzene a practice?

21 A. | don't remember.
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22 Q. Isthispart of the pre-'47 time period or
23 after?
24 A. I'msurethat practice was done prior to 1947,

25 '48, but | don't know whether that was completely gone

110
1 after 1948 or if there were some individuals who were
2 dtill doing that. | don't recall.
3 Q. Would it be your view that you could have met a
4 35 parts per million maximum allowable concentration and
5 wash your tools with benzene?
6 A. 1 wouldthink it's possibleif thetime
7 involved in washing the equipment, or whatever, with
8 benzeneisrelatively short and the rest of the day you
9 don't have much exposure. Certainly the time--the
10 eight-hour time-weighted average could be below 35 ppm.
11 Q. If you took--tell me, how long do you recall
12 you attributed in a workday to washing your tools with
13 benzene in your tasks for the CMA benzene study?

14 A. | don't havethe datanow so | really can't
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15 answer that question. The time estimates involved in that
16 depends on thelocation aswell. | remember seeing

17 different estimates from different companies.

18 Q. What ballpark are we talking about for those

19 estimates? Are we talking about one minute, ten minutes,
20 an hour?

21 A. Not an hour, for sure. Probably lessthan an

22 hour.

23 Q. Would ten minutes be areasonable length of

24 time to wash your tools in benzene?

25 A. | don't recal.

111
1 Q. Widll, let'stalk about now, then, not the CMA
2 study.
3 Aswe sit here right now, how long do you think
4 would be reasonable to attribute to aworker who is going
5 to wash histoolsin benzene?
6 A. Reasonable as opposed to what | actually had in
7 the study?

8 Q. Yes, gir.
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9 A. | don't know what's reasonable. Dependson, |

10 guess, how many pieces of equipment you want to wash.
11 If you're talking about personal equipment,

12 maybe no more than 10, 15 minutes.

13 Q. Let'spick 10 minutes. And if we pick 10

14 minutes and we say that the eight-hour time-weighted

15 average that we have of interest is 10 parts per million,
16 what would be the maximum exposure for that 10-minute
17 period that you could have and not exceed the eight-hour
18 time-weighted average of 10 parts per million?

19 A. Assuming there was no exposure for the rest of
20 the day?

21 Q. Yes, gr.

22 A. Wecan sit down and calculate that. That can

23 bedone.

24 Q. Itwould be 480, wouldn't it?

25 A. You aretheindustria hygienist. | take your

112

1 word for it.
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2 Q. Wadll, it'samatter of parts per million,

3 minutes and working it out, isn't it?

4  A. Right.

5 Q. Would you have any idea what the breathing zone
6 levels of benzene would be if you wash your toolsin

7 benzene?

8 MR. SPEARS: Herschel, we are getting

9 theoretical here. Washing in a closed environment?

10 Washing outside in the wind? Washing in a 55 gallon drum,
11 inasink? We could sit here al day and hypothesize

12 about things.

13 Q. (BY MR.HOBSON) Okay.

14 A. We actually have some specific exposure data on
15 that task in the CMA study. | just don't have the data

16 now.

17 Q. For Mr. Crawford, do you have any estimate for
18 his benzene exposure?

19 A. No, | dont't.

20 Q. Haveyou read his coworker depositions?

21 A. Yes | have.

22 Q. How about for Mr. Smith? Do you have any

23 benzene estimates for exposure for Mr. Smith?
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24 A. No.

25 Q. Haveyou read his deposition?

113
1 A. Yes, | have.
2 Q. How about his coworkers?
3 A. Yes, | have.
4 Q. Can you categorize their exposure
5 qualitatively, either of those gentleman or both?
6 A. | would say they are typical of some of the
7 studiesthat | have done.
8 Q. Typical for what time period?
9 A. For the same time period from the '50s until
10 now.
11 Q. Soit'syour impression that these exposures
12 that Mr. Crawford and Mr. Smith received at Conoco would
13 betypica of refinery workers, say, working at Exxonin
14 the same time period?
15 MR. SPEARS: | don't think he said Exxon,

16 Herschel.
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17 A. | never studied Exxon, come to think of it. |

18 have done studies for Mobil, | have done studies for

19 Chevron, | have done a study for Gulf, but | have never

20 done an Exxon study.

21 So | would say based on my experience, it would

22 be experience derived from Chevron, Mobil, and Gulf.

23 Q. (BY MR. HOBSON) And so you see no difference
24 of any consequence in exposures between Conoco and those

25 other three refining corporations?

114
1 A. Based on thejob description that | get for the
2 two plaintiffs from the depositions, | would say their
3 exposure would be comparable to my studies, the studies
4 that | have done.
5 Q. Sowould it befair to say, then, you read that
6 it was a practice to wash their hands, wash their tools
7 with benzene at Conoco. Y ou read that, didn't you?
8 A. Rignt.
9 Q. You accepted that as the truth?

10 A. | assumethat's true, and that is not any
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11 different from the common practice that | have observed
12 when | did my study. The same practice occurred in my own
13 study.

14 Q. Andwhen you say "in my own study," you're now
15 talking about at Mobil and at Chevron and at Gulf for

16 comparable time periods?

17  A. Right.

18 Q. And, of course, Mobil and Chevron and Gulf

19 employed you in your area of expertise to do those studies
20 where you gained this knowledge; is that right?

21 A. Yes, dir.

22 Q. Will you acknowledge that there were numerous
23 industry publications as early as the 1940s that said

24 washing your tools with benzene was a bad practice?

25 A. I'mnot aware of those publications or

115
1 documents that you refer to.
2 Q. You've never read the toxicological review for

3 benzene put out by the American Petroleum Institute?
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4 A. | don't believe so.

5 Q. Will you agree with me that as of 1948 there

6 were reasonably well-documented cases of leukemiain

7 workers exposed to benzene?

8 A. There are some case reports, if that's what

9 you're referring to, but there weren't any studies.

10 Q. But would you agree that those could be

11 described as reasonably well-documented cases of |leukemia
12 from workers exposed to benzene?

13 MR. SPEARS: | object to the form of the

14 question as what you mean "reasonably well-documented.”
15 You could drive atruck through that definition.

16 MR. HOBSON: That's one the industry used.

17 It'sone Dr. Wong would agree with.

18 A. | guesswe can use the word "documented"” within
19 the framework of casereports. To that extent, yeah,

20 there are some case reportsin the literature, but | still

21 haveto say that there weren't any studies--formal

22 epidemiological studies.

23 Q. (BY MR. HOBSON) Could areasonable person
24 conclude in 1948 that benzene could cause leukemiain

25 humans?
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116
1 MR. SPEARS: I'm going to object to that
2 question. That isreally hypothesizing to the point of
3 infinity now. Could areasonable person?
4 A. | don't know what a reasonable person would
5 think. All | cantell you, intrying to answer your
6 question, isthat asascientist if | were given the case
7 reportsin the '40s or '50s, | would not be able to make
8 the definitive conclusion that benzene had caused
9 leukemia.
10 If that were the case, then | don't think NIOSH
11 would spend the money to do a study on benzene and
12 leukemiaand CMA would not fund a study.
13 Q. (BY MR. HOBSON) Of course, NIOSH had to meet
14 certain regulatory requirements before regulations could
15 bepassed. You redize that, don't you, Dr. Wong?
16 A. | redlizethat, but at the same time the
17 regulatory requirements are actually less than the

18 scientific criteriafor causation for establishing an
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19 association.

20 Q. How certain does someone need to be about

21 benzene causing leukemia before they should warn workers,
22 inyour view?

23 MR. SPEARS: Object to the form of the

24 question. That's beyond his expertise. You're asking him

25 for alegal conclusion now.

117
1 MR. HOBSON: No, I'mnot. | want to know his
2 personal opinion.
3 A. | amnot an expert in that area.
4 | can tell you what criteriawere used in
5 determining causation based on scientific data, but |
6 don't know whether you should tell people what you can
7 interpret from those data.
8 Q. (BY MR. HOBSON) If you had information
9 available to you that there were reasonably
10 well-documented cases of leukemia from exposure to
11 benzene, isthat something that you would pass on to your

12 workers?
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13 A. That'srealy outside my area of expertise.

14 Q. I'm not necessarily asking for an expert

15 opinion. I'm just asking for what you would do as an

16 employer.

17 A. | don't know. | have never been put in that

18 position, so | really cannot answer your question.

19 Q. Do you know what the term "etiology" means?
20 A. Asan epidemiologist | would interpret that as
21 the causal agent of that disease.

22 Q. What would the term "etiology established" mean
23 toyou?

24 A. For an epidemiologist that would mean there are

25 epidemiological datato support a causal relationship.

118
1 Q. Areyou aware that as of 1949 that a
2 representative of the Manufacturing Chemists Association
3 and arepresentative of the American Petroleum Institute
4 wereinvolved in a publication of a document that said

5 that the etiology had been established that benzene was a
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6 human carcinogen?

7 MR. SPEARS: In all fairnessto Dr. Wong,

8 what's the name of the article, Herschel? Has he seen it?
9 MR. HOBSON: | don't know. That'swhat I'm

10 trying to find out.

11 MR. SPEARS: What'sthetitle? Istherea
12 title?
13 MR. HOBSON: It'sared life document listed

14 in our exhibit.

15 MR. SPEARS: Do you know what he'stalking

16 about, Dr. Wong?

17 THE DEPONENT: | understand the question, but |
18 don't know of such a document, number one. Number two,
19 whoever wrote that must not be an epidemiol ogist.

20 Q. (BY MR. HOBSON) Isthat something that only an
21 epidemiologist could conclude?

22 A. Intermsof disease causation for chronic

23 diseases. | would think epidemiology is the appropriate
24 discipline to address that question.

25 Q. Now, remember my question goes back to 1949.
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119
1 A. Right.
2 Q. In 1949 would it be so that thiswould be a
3 questions that only an epidemiologist could address?
4 A. Wedl, asl said, epidemiology isthe
5 appropriate discipline to address causation issues. |t
6 doesn't change with time.
7 Q. Soif someone were not an epidemiol ogist and
8 came to such a conclusion about the etiology being
9 established that benzene was a carcinogen--a human
10 carcinogen, they would be acting beyond their abilities?
11 A. | would like to know what data they rely onin
12 arriving at their conclusion.
13 We are talking about a document that | have
14 never seen. | don't know what kind of datathey relied
15 on.
16 Q. Wouldn't you expect that if representatives of
17 the American Petroleum Institute and the Manufacturing
18 Chemists Association were going to put their names behind
19 such a statement, that they would have had whatever they

20 felt was sufficient to make those statements?

file:///C)/Users/M adeK 42/Desktop/EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMITH.txt (155 of 181) [7/1/2010 10:57:08 AM]



file//IC|/UsersdMadeK 42/Desktop/ EX PERT%20TRANSCRIPTS/WONG.0.93.07.SMITH.txt

21 MR. SPEARS: | object to the form of the

22 question. You're calling for speculation. | don't even

23 know who the people were. Y ou haven't identified who the
24 people are or the article so how could he possibly know

25 what wasin their minds or the basis for their opinion?

120
1 MR. HOBSON: I'm not asking that question.
2 MR. SPEARS: Y ou asked, Wouldn't you expect?

3 Hedoesn't know who the people are. Y ou haven't told who
4 they are.

5 MR. HOBSON: Representatives of those two trade
6 associations, both of whom he's done trade work for.

7 A. 1 haveno opinion. | don't know those people

8 and | don't know what the basis--

9 Q. (BY MR. HOBSON) Y ou know the American

10 Petroleum Institute, correct?

11 A. Yes.

12 Q. And the new Manufacturing Chemists Association
13 whichis now the CMA, Chemical Manufacturer's Association?

14 A. Yes. | worked with avery small number of
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15 people within those organizations.

16 Q. And based on your work with those organizations
17 do you think they are people that can be looked to to be
18 relied upon for information about chemical hazards?

19 MR. SPEARS: You said--1 object to the

20 question. Y ou are saying the organizations themselves are
21 reliable?

22 MR. HOBSON: Y es, based on his experience with
23 them.

24 A. | can't answer that question because the people

25 that | deal with at CMA or API, they are administrative

121
1 people. They are project administrators. They don't
2 participate in the scientific aspects of the studies.
3 | work with the committee formed within API or
4 CMA, and the committee members by and large are company
5 employees, industrial hygienists or epidemiologists or
6 member companies.

7 Q. (BY MR. HOBSON) Can you give my some examples
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8 of the CMA or API publications that you have found to be
9 unreliable?
10 A. | don't read their publications. I'm

11 interested in studies. I'm not interested in policy

12 statements.
13 MR. HOBSON: Off the record.
14 (Discussion off the record.)

15 Q. (BY MR. HOBSON) Do you think it's reasonable,

16 Dr. Wong, for peoplein the general public to rely upon

17 publications of the American Petroleum Institute or the

18 Manufacturing Chemist's Association?

19 MR. SPEARS: I'm going to object to the form of

20 the question. | don't think that's within his expertise

21 and | don't think it's a very well-defined question. The

22 genera public?

23 A. | can't answer your question.

24 Q. (BY MR. HOBSON) Can benzene cause CLL, chronic

25 lymphocytic leukemia?

122

1 A. No, not based on epidemiological studies.
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2 Q. Isthat something about which reasonable minds

3 candiffer?

4 A. Widl, | would assume--by looking at all the

5 important papers, all the pertinent literature | come to

6 the conclusion that exposure to benzene would not increase
7 therisk of CLL, and if somebody offered a different

8 opinion, | certainly would like to see why he or she would
9 arrive at adifferent opinion, what kind of studies they

10 relied on, and to that extent it may or may not be

11 reasonable.

12 Q. Widll, are you so convinced that benzene is not

13 acause of CLL that you will tell us that anyone who has a
14 contrary opinion isjust flat wrong?

15 A. It would beincorrect based on the current

16 knowledge we have.

17 Q. Youknow that Dr. Morgan has said in his

18 opinion benzeneisthe cause of CLL, don't you?

19 A. | don't know that.

20 Q. Youdon't know that?

21 A. | don't know that. | have not read his

22 deposition.
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23 Q. Wadll, assume for the purpose of this question
24 that Dr. Morgan has said that in his opinion benzeneis

25 the cause of CLL.

123
1 A. | would like to know what kinds of studies he
2 relieson.
3 Q. Areyou willing to say he's flat wrong?
4 A. Yeah, | would say he'swrong.
5 Q. Isthereany kind of leukemia or other cancer
6 besides acute myelogenous leukemiathat you believe
7 benzeneis a probable cause of ?
8 A. No.
9 Q. Do you have to have aplastic anemia before you
10 can develop acute myelogenous leukemiafrom benzene
11 exposure?
12 MR. SPEARS: | you object. Now | think you're
13 asking amedical question. He's not a medical doctor;
14 he's an epidemiologist.
15 MR. HOBSON: It may or may not be a medical

16 question.
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17 MR. SPEARS: It sounds like amedical question
18 tomeand | will defer to Dr. Wong.

19 MR. HOBSON: Some people might think medical
20 causation isamedical question.

21 MR. SPEARS: You're asking whether one disease
22 precedes another, and you're asking him can you have

23 something before having another type of disease. That'sa
24 medical question.

25 Q. (BY MR. HOBSON) Do you have an opinion or not,

124
1 Dr. Wong?
2 A. | don't have an opinion. | have not looked
3 into that issue and | don't know whether there are data
4 that would tell us one way or another.
5 Q. Haveyou read--what depositions have you read
6 inthis case--or these cases, Dr. Wong?
7 A. Depositions of the plaintiffs and depositions
8 of the coworkers.

9 Q. Which ones? Which coworkers?
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10 A. Infact, thereisacover letter that was sent

11 to me together with all the materials.

12 MR. SPEARS: | think it's all the coworkers

13 that can be designated as being coworkers in this case.
14 A. Here'salist of coworkers.

15 Q. (BY MR. HOBSON) Andyou'veread al the
16 depositions listed on this sheet?

17 A. Yes, dir.

18 Q. | notice that most of these have " Summary"

19 after the name. Did you read the deposition or did you
20 read the deposition summary?

21 A. | read both.

22 Q. Okay if | mark thisletter?

23 A. Go ahead.

24 Q. Werethereany CLLsin the benzene CMA study?

25 A. There were two observed, and we expected about

125
1 1.6 something.
2 Q. And that was in the comparison with the exposed

3 group to the nonexposed or exposed to the general
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4 population?

5 A. With the general population.

6 Q. Inwhich groups did the two CLLs appear?

7 A. | don'trecall.

8 Q. Would it be specified in the article--the

9 published article?

10 A. Yes.

11 Q. And there were no CLLsin the unexposed

12 workers?

13 A. Therewasno leukemiaat al in the nonexposed
14 group.

15 Q. Let meshow you, Dr. Wong, this document which
16 is purported to be a statement submitted to the OSHA
17 benzene hearing by you--

18 A. Okay.

19 Q. --dated March of 1986, | believe. Do you

20 recognize that?

21 A. Seemsto be my statement, yes.

22 Q. Anything about that statement that you now

23 recognize was incorrect at the time you made it?

24 A. Wdl, | made that statement in 1986.
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25 Q. Yes, gr.

126
1 A. Subseguent to that we have a number of studies
2 published after 1986. To that extent, my opinion today
3 might have been modified by those studies published after
4 that date.
5 Q. Butredly, thefirst question | was going to
6 ask you ask is, is there anything about that March 1986
7 statement that you now know was incorrect at the time you
8 made that statement?
9 A. | haveto go--I have not read this for some
10 time. | would have to go back and take a careful look if
11 you want to be that specific.
12 Q. Nothing comes do mind as you sit here now?
13 A. Not realy.
14 Q. Whether your opinions are the same or different
15 now, | guessin order to answer that we would have to go
16 through it line by line and statement by statement?
17 A. | haveto go through and try to recall--refresh

18 my memory exactly what | said and whether--based on the
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19 studiesthat I'm aware of published subsequent to that

20 date, whether those studies would have modified my opinion
21 expressed on that date.

22 Q. Andisthere anything that you know--off the

23 top of your head without going through it line by line or

24 item by item, that you know you've changed your opinion

25 about?

127
1 A. 1think in general theissue of cell-type
2 specific leukemia may be somewhat different than the
3 situation we had in 1986 because we have more data now
4 today on that issue than we had before that time.
5 Q. Give methe summary of what your opinion wasin
6 1986 and asummary of what it istoday on that regard, if
/ you can.
8 A. In 1986 | wasn't aware of some of the writings
9 by hematol ogists talking about the facts that different
10 cell-typesof leukemiarepresent different diseases. |

11 wasn't aware of that.
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12 There are also some epidemiologic studies that

13 use--take advantage of some techniques that we only have
14 within the last few years, and that is the identification

15 of specific onco genes associated with specific cell-type
16 leukemia. That wasn't availablein the early '80s.

17 On top of that, we aso have alot more

18 epidemiologic studies now on refinery workers that we did
19 not have--at least not published before 1986. So we have
20 abetter idea of cell-type leukemiatoday than back in

21 1986.

22 Q. Andso I'm not sure | understand where your

23 opinion has changed.

24 A. Weéll, my opinionin 1986, if | remember

25 correctly, was that we just don't have enough data on

128
1 cell-type leukemia. There weren't enough studiesto allow
2 usto make that assessment. But today what I'm saying is
3 we do have alot more studies now that we can address that
4 question, cell-type specific leukemia and exposure to

5 benzene. That's on the epidemiologic side.
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6 At the same time, we aso have clinical datato

7 support that indeed different cell-type leukemias are

8 different diseases.

9 Q. And how many industry-sponsored studies on

10 benzene have you done since 19867

11 A. Certainly the Chevron study was published after
12 1986. The study was done around that time, but we didn't
13 complete that until sometime after 1986.

14 Q. Wasthat cell specific? Wasthe Chevron study
15 cell specific for leukemia?

16 A. Maybe | omitted one part in my answer.

17 Based on any single individual study you're not

18 going to be able to come up with a definitive answer on
19 cell-type leukemia simply because the number istoo small
20 based on any single study.

21 The assessment has to come from several

22 studies. We have cell-type specific information in the

23 Chevron study for example, but that itself doesn't tell us
24 that thereis an association or there isn't because the

25 sample size was not big enough for CLL, for example.
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129
1 But on top of the Chevron study we also have a
2 number of studies published around that time or subsequent
3 tothat. When we combine all the studies together, we
4 have apretty good picture.
5 Q. And the studies that are combined together have
6 exposure to benzene quantitatively assessed?
7 A. There are some benzene-specific studies such as
8 the Rinsky study, such asthe CMA study. On top of that,
9 we also have refinery studies overall.
10 Q. Therefinery studies do not address benzene
11 exposure specifically, do they?
12 A. Not specificaly, but it's pretty safe to make
13 that assumption that refinery workers are exposed to
14 benzene.
15 Q. Which ones?
16 A. The magjority of refinery workers would be
17 exposed to benzene.
18 Q. How about aworker who worksin aboiler ina
19 refinery in Port Arthur? |Is he exposed to benzene?

20 A. If hewalksthrough the refinery, there would
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21 be some exposure to benzene.

22 Q. And so that would be enough to allow you to
23 draw conclusions about cell-type and benzene

24 exposure/causation information?

25 A. Not just based on the example that you gave.

130
1 We are also talking about operators who are constantly
2 exposed to benzene.
3 Q. Which operators are constantly exposed to
4 benzene?
5 A. Thereisone study that we did with Gulf. We
6 identified a process unit that makes benzene and we
7 studied the operators of those units.
8 Q. Can you accept that operators on a benzene unit
9 can have lower exposure to benzene than employees on a
10 coking unit?
11 A. Sure
12 Q. How did that happen?

13 A. Depending on the process, the engineering,
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14 whether thereis any leak and how they sample the products
15 and so on.

16 Q. What about benzene exposure being lower for

17 operators on a benzene unit than operators on a catalytic

18 reforming unit?

19 A. That'salso possible.

20 Q. Sol guess| go back to the refinery worker

21 studies. Let'stake the Mobil Beaumont refinery worker

22 study that you did. Which of those workers would have

23 exposure to benzene and how would you categorize who had
24 higher exposures than lower?

25 A. You'retaking about the Mobil study inthe CMA

131
1 study.
2 Q. Therefinery workers.
3 A. Wedid not have exposure quanitification in
4 that study.
5 Q. Which refinery worker study are you aware of
6 where there is benzene quantification?

7 A. I'mnot aware of any. The only study that has
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8 some qualitative benzene exposure data would be the Gulf
9 study that | did with Dr. Wen.

10 Q. And thereyou did high, medium and low?

11 A. No. Weidentified aprocess that involved

12 benzene exposure and studied only those people that worked
13 at those units.

14 Q. Sothat's one study?

15  A. Right.

16 Q. And was there enough information from that one
17 study of refinery workers that you could get cell-specific
18 information with benzene exposure?

19 A. No, not based on one study.

20 Q. | guess, Dr. Wong, it seemsto me like a great

21 leap that you're willing to go from the refinery worker

22 studies where benzene is not qualitatively or

23 quantitatively expressed on the one hand when | question
24 you about that at Mobil and Beaumont to then leap over to

25 while looking at refinery worker studiesin general saying

132
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1 everyoneis exposed to benzene while working in a

2 refinery.

3 That's not logical and | want you to explain

4 how you can do that.

5 A. It'smorethan looking at refinery studiesin

6 general. | told you we looked at--in forming my opinion,
7 | looked at studies of benzene-exposed workers and that
8 would include my CMA study. That would include the
9 Rinsky--the Rinsky NIOSH study, and that would include the
10 De Coufle study you mentioned earlier, and | also relied
11 on case controlled studies as well.

12 Q. And thereis enough information on those that
13 you can do cell-specific analysis and have statistical

14 significance?

15 A. I'mnot so sure the question is meaningful in

16 terms of statistical significance. What | can say is

17 based on all the data combined, | think the data that |

18 have--1'm quite confident about the data.

19 Q. Doyou find in those same studies you just told
20 me about that thereis an increasein AML, acute

21 myelogenous leukemia?

22 A. Yes
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23 Q. Andthereisno increasein the other forms of
24 leukemiaor lymphoma?

25 A. It may not be true for every study, but some

133
1 studiesreport an increase of AML.
2 Q. Yousaidyou'relooking at themin total.
3 A. Rignt.
4 Q. AndI'm saying, when you look at them in total
5 isthe AML level statistically increased and being caused
6 by benzene exposure?
7 A. For some studies, yes.
8 Q. I'mtalking about whether you looked at them
9 all.
10 A. | did not combine them and look at the overall
11 result for AMLSs. | didn't do that.
12 Q. Didyou do that for any of the cell-types?
13 A. Justfor CLL.
14 Q. Haveyou written that up anywhere?

15 A. No.
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16 Q. Haveyou reduced that to writing in any way?

17 A. Not yet.

18 MR. HOBSON: Let me get the reporter to mark

19 some of this stuff.

20 (Deposition Exhibits 1, 2 and 3 were marked.)

21 Q. (BY MR. HOBSON) Dr. Wong, we have marked as
22 Deposition Exhibit No. 3 your statement that you gave to

23 OSHA on March the 4th, 1986, correct?

24 A. Yes.

25 Q. And Exhibit No. 1 isyour most recent

134
1 curriculum vitae, and | take it that it'srelatively up to
2 date?
3 A. Yes
4 Q. And then Exhibit No. 2 isthe letter that sets
5 out the records that you were sent with regard to this
6 case, correct?
7 A. It'stwo cases, yes.
8 MR. HOBSON: That'sall I've got. Thank you

9 very much.
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10 (The deposition concluded at 2 p.m.)
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

135
1 I, OTTO WONG, do hereby certify that | have

2 read the foregoing transcript and that the same and
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3 accompanying correction sheets, if any, constitute atrue
4 and complete record of my testimony.
5

6

Deponent
7

8 () No changes () Amendments attached

9
Subscribed and sworn to before me this
10
day of , 1993.

11
My commission expires

12

13

14 Notary Public

15 Address

16

17
18
19 BS
20
21
22

23 Smith vs. Hartford Accident and Indemnity
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24

25

136
1 STATE OF COLORADO)
2 ) ss. REPORTER'S CERTIFICATE
3 COUNTY OF DENVER)
4
5 |, Rebecca L. Semeyn, do hereby certify that |
6 am a Registered Professional Reporter and Notary Public
7 within the state of Colorado; that previous to the
8 commencement of the examination, the deponent was duly
9 sworn by meto testify to the truth.
10 | further certify that this deposition was
11 taken in shorthand by me at the time and place herein set
12 forth and was thereafter reduced to typewritten form, and
13 that the foregoing constitutes a true and correct
14 transcript.
15 | further certify that | am not related to,
16 employed by, nor of counsel for any of the parties or

17 attorneys herein, nor otherwise interested in the result
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18 of the within action.

19 In witness whereof, | have affixed my signature
20 this day of , 1993.
21
22
23
PATTERSON REPORTING SERVICE
24 Rebecca L. Semeyn
Registered Professional Reporter
25 and Notary Public
137

1 PATTERSON REPORTING SERVICE
55 Madison Street, Suite 510
2 Denver, Colorado 80206

3
Otto Wong
4 Applied Health Sciences, Inc.
181 Second Avenue, Suite 628
5 San Mateo, California 94401

6 Re: Smith vs. Hartford Accident and Indemnity
VS Nos. 92-2915 and 92-3098
7  Deposition of OTTO WONG

8 The deposition in the above-entitled matter is ready for
reading and signing. Please attend to this matter by
9 complying with ALL blanks checked below:

10 arranging with us at 303-320-6628 to read and sign
the deposition in our office
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11
having deponent read your copy and sign amendment
12 sheets, if any (orig. signature page enclosed)

13 XX _reading enclosed deposition, signing attached
signature page and correction sheets, if any

14

_XX_ within 30 days of the date of thisletter
15

by dueto atrial date of

16

_____Dueto atrial date of atelephone
17  message was left with

on advising the deposition is

18  availablefor reading and signing until
at which time the original will be filed.
19
Please be sure that the signature page and accompanying
20 amendment sheets, if any, are signed before a notary
public and returned to our office at the above address.
21
If this matter has not been taken care of within said
22 period of time the deposition will be filed unsigned
pursuant to the Rules of Civil Procedure. Thank you.
23
PATTERSON REPORTING SERVICE
24 cc. Herschel L. Hobson, Esg.
William B. Baggett, Esg.
25 Kenneth R. Spears, Esq.

138
1 PATTERSON REPORTING SERVICE
55 Madison Street, Suite 510
2 Denver, Colorado 80206
3
4 William B. Baggett, Esqg.
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Baggett, McCall & Burgess
5 3006 Country Club Road
P.O. Drawer 7820
6 Lake Charles, Louisiana 70606

7 Re: Smith vs. Hartford Accident and Indemnity

8 Enclosed isthe deposition of: OTTO WONG

9 Previoudly filed. Forwarding signature page and
amendment sheets.
10
Signed, no changes.
11
Signed, with changes, copy of which is enclosed.
12

Unsigned, notice duly given pursuant to
13 the Rules of Civil Procedure.

14 Not signed, notice duly given since
trial isset for
15
No signature required.
16
Signature waived.
17
To be signed in court.
18

Signature pages/amendments to be returned to court
19 on date of trial.

20 Mailed by certified mail #
21 Hand-delivered
22

Enclosures: (As above-noted)
23 cc:. Herschel L. Hobson, Esq.
Kenneth R. Spears, Esg.
24

25
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