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IN THE UNI TED STATES DI STRI CT COURT
FOR THE EASTERN DI STRI CT OF NORTH CAROCLI NA
SOUTHERN DI VI SI ON
No. 7:23-CV-897

I N RE:

CAMP LEJEUNE WATER LI TI GATI ON
Thi s Docunent Rel ates To:

ALL CASES

VI DEOTAPED & VI DEOCONFERENCED DEPOSI TI ON OF
DR. FRANK J. BOVE

Atl anta, Georgia
Thur sday, October 17, 2024

Court Reporter: Mchelle M Boudreaux-Phillips, CCR

Golkow Technologies,
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Oct ober 17, 2024
9:33 a.m

Vi deot aped and vi deoconferenced

deposition of DR. FRANK J. BOVE, held at

Centers for Disease Control and Preventi on,

1600 Clifton Road NE, Atlanta, Georgi a,
pursuant to Agreenment, before M chelle M
Boudr eaux-Phillips, a Certified Court

Reporter in the State of Georgi a.

Golkow Technologies,
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APPEARANCES

On behalf of the Plaintiffs:
ROBI N L. GREENWALD, Esg.
Weitz & Luxenberg, P.C.
700 Broadway
New York, New York 10003
212.558.5500
rgreenwal d@weitzlux.com

BENJAMI N VANSLYKE, Esq.
Weitz & Luxenberg, P.C.

Fi sher Building, 24th Floor
3011 West Grand Boul evard
Detroit, Mi chigan 48202
313.800.4170

bvansl yke@vei tzl ux. com

RANDY L. LEE, Esq.

PAT TELAN, Esq.

Bell Legal Group

219 North Ridge Street

843.279.5185
rlee@ell |l egal group.com
ptel an@belll egal group.com

On behalf of the Defendant:

ADAM BAI N, Esgq.
U.S. Department of Justice

Washi ngton, D.C. 20044
202.616.4209
adam. bai n@sdoj . gov

ELI ZABETH K. PLATT, Esq.
U.S. Department of Justice

Civil Division
1100 L Street, NW
LST 3520

Washi ngton, D.C. 20005
202.616.4211
elizabeth. k. platt @sdoj.gov
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Georgetown, South Carolina 29440

Environmental Tort Litigation Section
P.O. Box 340, Ben Franklin Station

Golkow Technologies,
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APPEARANCES ( Cont' d)

Lena Yueh

Samantha Girschick (via Zoom)
Bill Wlliams (via Zoom)
Deanna Havai (via Zoom)

Di ana Gjonaj (via Zoom)

Mi ke Dowling (via Zoom)

Suzanne Yurk (via Zoom)

Saf aa Sammander
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EXAM NATI ONS

By Ms. Geenwald .......... ... ... ... .. . . ... ... 9
By M. Bain ........ . . . 173
EXHI BI TS
Exhi bi t Page
Exhibit 1 ... . 13

January 10 & 12, 2023 emmil chain
[ CLJA_ATSDR BOVE- 0000054934, etc.]

Exhibit 2 . 13
CurriculumVitae of Frank J. Bove, Sc.D
[ CLJA_ATSDR _BOVE- 0000054947, etc.]

Exhibit 3 ... 39
“Eval uation of nortality anong Marines and
Navy personnel exposed to contam nated
dri nking water at USMC Base Canp Lejeune: a
retrospective cohort study"”
[ CCLJA_HEALTHEFFECCTS- 0000141103, etc.]

Exhibit 4 ... 40
“"Mortality study of civilian enpl oyees exposed
to contam nated drinking water at USMC Base
Canp Lejeune: a retrospective cohort study”
[ CLJA VA RFP_4THSET 0000135084, etc.]

Exhibit 5 ... . e 40
"ATSDR Assessnent of the Evidence for the
Drinki ng Water Contam nants at Canp Lejeune
and Specific Cancers and O her Di seases”

[ CLJA_ HEALTHEFFECTS- 0000044276, etc.]

ExXhibit 6 ... ... 40
“Eval uation of nortality anmong Marines, Navy
personnel, and civilian workers exposed to
contam nated drinking water at USMC Base Canp
Lej eune: a cohort study"

Golkow Technologies,
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Exhi bi t Page
EXhibit 7 .. 41
"“Eval uati on of cancer incidence anong Marines
and Navy personnel and civilian workers
exposed to contam nated drinking water at USMC
Base Canmp Lejeune: a cohort study"
[ CLJA_ATSDR _BOVE- 0000060101, etc.]

Exhibit 8 ... .. . . e 41
" CDC Epi dem ol ogi st Wns 2014 Ozonoff Award
for Studies of Canp Lejeune Famlies,"
April 17, 2014

Exhibit 9 ... . . . e 52
"“About ACE: M ssion/Vision/Val ues/ Menmber
Snapshot/ Hi st ory"

Exhibit 10 ... ... . . 52
“Ameri can Col | ege of Epi dem ol ogy Ethics
Gui del i nes™

Exhibit 11 ... ... . . 58

" ATSDR Background and Congressi onal Mndates”

Exhibit 12 ... .. 58
"ATSDR M ssion, Vision, and | npact”
Exhi bit 13 ... 64

12/ 31/ 2008 email to Maureen O r from
Frank Bove [ CLJA _ATSDR_BOVE- 0000010891]

Exhibit 14 ... 64
Frank Bove sel f-appraisal
[ CLJA_ATSDR _BOVE- 0000010892, etc.]

Exhibit 15 ... . . 66
11/ 16/ 2018 email to Frank Bove from Haverford
[ CLJA_ATSDR _BOVE- 0000073102, etc.]

Exhibit 16 ... ... . . . 69
"Public health practice for and with
communi ties" (Frank J. Bove, Sc.D)
[ CLJA_ATSDR _BOVE- 0000121758, etc.]

Golkow Technologies,
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Exhi bi t Page
Exhibit 17 ... .. . 81
"Peer Revi ew Questions and Answers"

Exhibit 18 ... . . . 173
“"Drinking Water Contam nation and the
| nci dence of Leukem a and Non- Hodgkin's
Lynmphoma" (Perry Cohn, et al.)

Exhibit 19 ... .. 175
"“Eval uati on of exposure to contam nated
dri nking water and specific birth defects and
chi |l dhood cancers at Marine Corps Base Canp
Lej eune, North Carolina: a case-control
study" (Perri Ruckart, et al.)

[ CLJA HEALTHEFFECTS- 0000000791, etc.]

Exhibit 20 ... .. 183
“Eval uati on of contam nated drinking water and
mal e breast cancer at Marine Corps Base Canp
Lej eune: a case control study"

(Perri Ruckart, et al.)
[ CLJA_ HEALTHEFFECTS- 0000000365, etc. ]

Exhi bit 21 ... .. 241
4/ 2/ 2007 emni |l chain
[ CLJA _ATSDR BOVE- 0000021658, etc.]

Exhibit 22 ... . . 266
“"Current U S. Mlitary Fluid Replacenent
Cui del i nes" (Margaret Kol ka, et al.)
[ CLJA HEALTHEFFECTS- 0000308480, etc.]
Exhibit 23 ... . . 294
“Morbidity Study of Former Marines, Enployees,
and Dependents Potentially Exposed to
Cont am nated Drinking Water at U. S. Marine
Cor ps Base Canp Lejeune, April 2018"
[ CLJA_ HEALTHEFFECTS- 0000201088, etc. ]

Golkow Technologies,
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THE VI DEOGRAPHER: We are now on the
record. My nanme is Safaa Sanmander. ' mthe
vi deographer for Gol kow Litigation Services.

Today's date is October 17th, 2024. The
time is approximately 9:33 a.m This video
deposition is being held in Atlanta, Georgi a,
in the matter of In Re Canp Lejeune Water
Litigation. The deponent is Dr. Frank Bove.

W Il counsel please identify yourselves
for the record, after which the
court reporter will swear in the w tness.

MS. GREENWALD: Robin Greenwald for the
plaintiffs.

MR. VANSLYKE: Ben VanSlyke for the
plaintiffs.

MR. TELAN: Pat Telan for the plaintiffs

MR. LEE: Good norning. Randy Lee for
the plaintiffs.

MR. BAIN: Adam Bain for the United
St at es.

MS. PLATT: Elizabeth Platt for the
Uni ted States.

MS. YUEH: Lena Yueh, representing HHS.

Golkow Technologies,
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DR. FRANK J. BOVE,
being first duly sworn, was exam ned and testified as
fol | ows:
EXAM NATI ON
BY MS. GREENVWALD:
Q Good norning, Dr. Bove. MW nane is

Robin Greenwald. | know we net off the record, but |
just wanted to introduce nyself on the record, and I'm
one of the |l awers working on the Canp Lejeune Justice
Act litigation on behalf of the plaintiffs, okay?

Can you state your full nanme for the record,
pl ease?

A Frank Joseph Bove.

Q Are you represented by an attorney today?
A No.
Q Did you neet with anyone fromthe gover nnent

bef ore your deposition today?

A Yes.

Q And who was that?

A We had a prep neeting yesterday to go over
the logistics of this deposition, so there was soneone
from-- a lawer fromthe DQJ, HHS | awers. And that's
basi cal |y what was di scussed, you know, what ki nd of
obj ections you mght raise, that | have to report

truthfully, and so on. So it was just basically going

Golkow Technologies,
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over what this was going to be.

Q Okay. And who fromthe Departnent of Justice
did you neet with?

A | don't renenber the person's nane.

Q No one in the roomright now?

A No.

Q Okay. And who from-- you said the other
| awyers were from HHS?

A Deborah Tress, Leah Yueh. | think that was
it. | think that's -- that's all | can recall in the
room Yeabh.

Q Ckay. And what type of things did they tell
you that you should -- | think you said be prepared to

address today. Was that one of the things you said?

A No, no. To answer all questions.

Q Okay.

A Unl ess there's a -- | forget which type of
obj ective [sic], where -- a privilege objection, I
don't have to answer those, but you will -- I wll be

i nformed which ones those are. And just going over the
procedur e.

Q Ckay. Did you look at any docunents
yest erday when you prepared?

A | | ooked at docunents | ast night when | was

hone.

Golkow Technologies,
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Q Ckay.
A Just to refresh ny nenory because | -- | have
forgotten a lot since | retired. | put Lejeune out of

my mnd. So | had to take a quick |ook at |east at
sonme of the studies.

Q Al right. Well, you ve also done a | ot of
work on Canp Lejeune, so -- and I'mgoing to give you
copi es of everything today.

A That' s good.

Q This is not a nenory test.

A Good.

Q So maybe -- now that |'ve done that, let's
talk a little bit about depositions. | know you had a

neeting yesterday, but naybe we can go over a couple of
t he rul es.

| think you nentioned to ne before we started
today that you've never had your deposition taken
bef ore?

A Ri ght .

Q Okay. So | guess | have the privilege of
being the first, and I promise | will nmake this as
pai nl ess as possi bl e.

| guess the first thing | would like to tel
is if for any reason | ask you a question that doesn't

make sense or you don't understand, just please tell nme

Golkow Technologies,
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and I'Il rephrase it --

A Ri ght .

Q -- okay? And the other thing | want to
mention is this is not a nenory test. |If you don't

remenber sonething, that's fine, and just tell ne.
Okay?

A Can | ask for a docunent to help nme --

Q Yeah, | was just -- you anticipated my next
guestion. So if you think a docunent would help you,
by all nmeans let ne know, and I'I|l give it to you if |
have it. If | don't have it with nme, | won't be able
to give it to you

A Okay.

Q Very soon, |'mgoing to mark many of the
studies that we think are relevant to today, and so
you' Il have those at your disposal to |look at as you
see fit. Okay?

A Okay.

Q Al right. D d you ask at any point of the
governnent to pay for a | awer to represent you today?

A No.

Q Okay. Are you testifying today as a
representative of the United States governnment?

A No.

Q Okay. And you didn't bring any docunents

Golkow Technologies,
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wth you today --

A No.

Q -- did you? OCkay.

| forgot to tell you one other rule we have,

for the court reporter's sake. So when we start
talking, oftentimes we'll anticipate what the question
is or what the answer is, and we mi ght talk over each
ot her, and that makes it inpossible for the
court reporter to get a record. So we should try to
wait until | finish the question, and I will do my best

to also wait until you finish the answer. GCkay?

A Ckay.
Q Ot herwi se, we'll get scolded and rightly so.
Okay. | think I mentioned this already, but
if I didn't, inportant for nme to say it. |f at any
time you need a break, just tell nme and we'll take a

break. Again, you m ght want to stretch your | egs, get
a glass of water, whatever. Please just tell nme you
want a break, and we wll take a break.
A Okay.
(Exhibit 1 marked for identification.)
(Exhibit 2 marked for identification.)
Q (By Ms. Greenwald) So before we get into
your work at -- in any detail at the ATSDR by

Canp Lejeune, | want to go over your background with

Golkow Technologies,
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you. So I'mgoing to show you what's been narked as

Exhibit 1 and 2.

One is an email that | believe dates your CV,
and -- there's the email.
And then No. -- Exhibit No. 2 is your CV.

(Di scussion off the witten record.)

Q (By Ms. Geenwald) And here is the CV that
was attached to that.

So the email is dated January 2023. |Is this
your CV in or around January of 20237

A Yeah. Yeah, | would think so. Yeah.

Q Ckay. And so at that tine, you were still
wor king at the ATSDR; is that right?

A Ri ght .

Q Ckay. And since then, you' ve left the ATSDR,
right?

A Yeah. | left on June 28th. That's the
Friday -- the last day of the pay period.

Q O this year?

A Yeah, this year.

Q Okay. So other than the -- other than the
fact that you're nowretired fromthe ATSDR, is this,
general ly speaking, an up-to-date version of your CV?

A Uh- huh.

Q Is that a yes?

Golkow Technologies,
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A Yes. |'msorry.

Q The ot her thing we have to do -- no, ny
fault. | didn't say that.

A No, | --

Q They probably told you yesterday.

A Ri ght, right.

Q We have to say "yes" and "no."

A Ri ght .

Q But --

A Sorry.

Q No, no, no, no. |It's okay.

Al right. So | would like to go through
your CV with you, if that's okay, and tell -- let you
tell us alittle bit about your background.

So you went to The Haverford School in
Pennsyl vani a. That was your high school ?

A Yes.

Q | only know that's rel evant because of your
questions that they interviewed you at sone point --

A Oh.

Q -- 1in 2018, and we'll be going over that, so

that's why | wanted to nention that.

A Ckay.
Q So that's your alma mater from hi gh school
right?

Golkow Technologies,
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A Ri ght .

Q Okay. And then you went to University of
Pennsyl vani a, and you majored in political science and
phi | osophy?

A That's right.

Q Ckay. And you graduated in May of 19737

A Yes.

Q Did you go to work straight fromthere, or
did you go straight to graduate school ?

A | went straight to graduate -- well, | had a
sunmer job, but | went straight to graduate school.

Q | see you went to graduate school at

Boston University, in philosophy, in 1973 --

A Ri ght .
Q -- and spent a couple of years?
A Year and a half -- well, yeah, two years,

year and a hal f.

Q And what was your study there?

A Well, | studied philosophy of science, |
studi ed western phil osophy nostly, and sone ethics, but
that's pretty nmuch --

Q Ckay. And you left before getting a graduate
degree fromthere --

A Ri ght .

Q -- is that right?

Golkow Technologies,
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A Ri ght .

Q Okay. And what did you do when you | eft
Bost on University?

A Well, the first thing | did was take a job
with an organi zation called Science for the Peopl e,
which is where | became exposed to environnmental health
and occupational health issues and energy issues. And
t hey put out a binmonthly nmagazine. | worked for them
for about two years and -- | was going to say by the
date. They disbanded in '89. They've re -- reborn the

| ast few years and produce a binonthly magazi ne.

Q Ckay.
A So that's -- | worked with themfor two
years. And then after that, | worked for the Cl anshel

Alliance, in the Boston office. The Clanshell Alliance
was an anti-nuclear, pro renewabl e energy and energy
efficiency organization that was involved with an
occupati on of the Seabrook nuclear power plant in 1977,

which | participated in, and other denonstrations at

Seabr ook, New Hanpshire. And then after --
Q Before -- I'msorry.
A Yeah.

Q What did you do with Clanmshell Alliance?
What was your job there?

A | was an organi zer

Golkow Technologies,
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Q Organi zer. Okay.

A That's pretty nuch what | did at Science for
t he People, too, although | helped edit articles in the
magazi ne.

Q Al right. And you were going to go to the
next job. I'msorry.

A Right. | worked for the Massachusetts Public
| nterest Research Group for a year on energy issues.
Near the end, they started to do sonme environnent al
| ssues, but nostly it was energy.

Q Okay. And what did you do there?

Resear cher ?

A Research and al so, again, organizing. And
then -- and then I worked for a Comrunity Action
Agency, which is part of the war on poverty that --
during the Johnson era, these agencies were created to
work with the communities, in particular to focus on
| ow-i ncome communities. And so there, again, working
as an organi zer, worked on doi ng weat heri zati on
wor kshops, giving weatherization kits to | owincone
community, and then we branched out into utility
shutoffs, electric utility in particular, and gas, and
al so fuel assistance where there were threats to cut
fuel assistance, so we were organi zing around that, and

t hen public housing and tenant issues as well. So al

Golkow Technologies,
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of it was focused on | owinconme community.

Q And how many years did you do that for?

A Let's see. Two years.

Q Two?

A Roughl y, yeah.

Q Ckay. Again, nostly organi zing and then sone
research?

A That one was nostly -- well, you have to do

sone research in organizing, but nostly organizing,
nostly organi zi ng.
Q And then --

A Then | went to public health school.

Q Al right. And what was it that -- was there

anything in particular about the positions you held
after being at Boston University that drove -- that
spoke to you for going to public health school ?

A Well, as | said, the Science for the People
job, it exposed nme to environnental health and
occupational health. It got nme very interested in
that, as well as energy. And | was al ways interested
in social justice issues, going back to ny high school
days, because of the Civil Rights Muwvenent, Anti-War
Movement, and so on during the '60s. So that was ny
orientation going in.

So when | went to Penn and then when | went

Golkow Technologies,
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to Boston University, | focused on, as | said,
progressive philosophy, if you will, western
phi | osophy, Hegel, Kant, and so on and so forth.

So -- yeah. So | think that what propelled
me to public health school was definitely the
Science for the Peopl e exposure and then being
interested in that, and realizing that occupation --

bei ng an organi zer as an occupation was going to be

difficult. 1 think | was starting to get tired, burned
out, as they say, and that -- and it was tine to nove
on.

Q Ckay. | would love to talk to you about your

phi | osophy, but that's not the subject of today.

A Ri ght .

Q So now we have to go into public health,
anot her inportant topic, of course.

And so you went to Harvard School of Public

Health, right?

A Ri ght .

Q And what year did you start there?

A '82. So Septenmber '82.

Q And what degrees did you get fromthe
Harvard School of Public Health?

A Well, as you can see fromthe resune,

environnental health science in '84, and then | deci ded

Golkow Technologies,
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to continue on.

| had a brief period working for the
Tufts University hazardous waste program but then --
that was pretty nmuch just the summer and part of the
fall, and then went back to school and got a doctorate
I n epidem ol ogy and al so in occupational health,
al t hough they call it sonething else. | can't renmenber
what Harvard call ed the occupational health degree.
It's sonet hing about physiol ogy or sonething, but it
was occupati onal health.

Q Uh- huh.

A So that's why | put it that way. And it's an
Sc.D. They don't have PhDs for these kinds of degrees,
so there's a Doctor of Science.

Q Ckay. And what's the -- |'mjust curious.

Is there a difference between -- | nmean, what is the
I ntersection between epi dem ol ogy and occupati onal
health? 1|s there one?

A Ch, yeah.

Q Yeah.

A Yeah. | nmean, there's --

Q How woul d you descri be that?

A Wel |, epidem ol ogy is conducting studies

nostly. And occupational health would include

occupational -- industrial hygiene. It would include
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just being -- just doing exposure assessnents at
pl ants.

We went in, for exanple, to a plant where
they were using trichloroethylene, for exanple, in
buckets underneath their workstation, and so -- you
know, so we went to plants like that, went to a rubber
pl ant and so on, just to get a feel for the kinds of
occupati onal exposures.

Actual ly, | had had sone experience with
occupati onal exposures in ny sunmer jobs way back in
col |l ege when | worked at a shipyard in Chester and was
exposed to all kinds of solvents and asbestos and | ead
and so on, while working at a sunmer job. So I had
sone previous know edge of this, although back then
| didn't realize how bad things were at that shipyard.
| didn't have any idea, in fact. But, yes, that hel ped
me understand what was going on in these plants.

So that's part of what occupational health
I's, 1S exposure assessnent, making recommendations for
nore safety at the workplace, alternatives to using
toxic chemcals, and so on. So that's -- that's
occupati onal health.

Occupati onal epi would be doing studies at
t hese plants, so -- let's see if | can -- so ny

di ssertation was | ooking at neurol ogical synmptons, in
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this case, tenperature and vibration sensitivity anong
i ndustrial painters. Solvents have an inpact on

peri pheral neuropathy, and this is an early sign of
that, and so -- so that's an exanple of occupati onal
epi .

Q Ckay. And that's basically the --
essentially the field you practiced in for the 37 years
since you --

A Well, it was nostly environnental. Most of
the studies |'ve done have been environnmental studies.
I"'mtrying to think of which -- if |'ve done any worKker
studi es since the dissertation. | nean, | | ook at
civilian workers at Canp Lejeune, but that's an
envi ronnental exposure. It's not a workplace exposure.

Q Ckay. So you're distinguishing between
exposures to the environnent at |arge versus exposure

to chemcals in a workpl ace setting?

A Ri ght .
Q Ckay.
A So the civilian workers al so were exposed
to -- were doing sone kind of job where they were using

sol vents or sonething like that. That would be a
wor kpl ace exposure. But drinking water exposure, |
woul d characterize as an environnental exposure.

Q Yeah, | was actually noticing, when | was
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| ooking at your CV -- let's junp to that now -- that
when you go through the -- wong docunent.

| noticed when you were referring to your
publ i cations, you have quite a few, but it appeared to
me that 12 of themrelate to drinking water
contam nation. Does that sound about right to you?

A Probably, yeah, yeah. Yeah, | did a study in
New Jersey |l ooking at birth defects and birth wei ght
and smal| for gestational age. | worked on a study on
| eukem a and non- Hodgkin's | ynphoma, as well, and
drinki ng water contam nation.

New Jersey had a uni que drinking water
contam nati on database and al so had a cancer registry
and a birth defect registry, so that enabled us to do
t hose studies.

| don't know if they were really -- | was
hopi ng they would be replicated in other states, but |
don't think they really were.

And then the Canp Lejeune studies were
drinking water studies. And I'mtrying to think were
t here others.

Ot her studies included toxic air em ssions
froma U S. Air Force base in Okl ahoma which inpacted a
community right next door, a |lowincone comunity, and

we | ooked at birth weight there.
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I was involved with the Hanford study | ooking
at iodine-131 em ssions in the '40s and pre-termbirth.
So -- and then | was also involved in a cluster
I nvestigation. | was involved with an autism cluster
i nvestigation in Brick Township, New Jersey. And in
Fal | on, Nevada, a chil dhood | eukem a cluster. So | did
sone of that. But nost of the -- nostly |I did work at
Canp Lejeune, was the lion's share of what | was
doi ng.

Q And that's your tinme at the ATSDR, right?

A Yeah, all this is at the ATSDR.

Q Ckay. Let's talk about your first job after
you -- let nme step back for a m nute.

When you were in graduate school, did you
have certain internships, |like sonething at the
Massachusetts Cancer Registry?

A Yes.

Q Can you tell us about that?

A Yes. | was asked to investigate the
dat abases that existed in hazardous waste or any
other -- and the asbestos information, as well, that we
had, and overlay that with di seases, cancers.

And we -- in those days, we didn't have a
GS, so it was physically overlaying a nesotheliom map

and -- where the school were [sic] that we knew had
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asbestos, and we saw -- we could see a connection, but
we didn't do a formal study. But that was the role |
had t here.

| also did an internship while at school. |
can't renenber the program It was part of the
Health Policy and Managenment Program - -

Q Ri ght .

A -- looking -- contacting activists across the
state who were dealing with toxic waste sites and doi ng
a survey, asking them how hel pful was the EPA, how
hel pful was the Massachusetts environnmental agency,
what ki nds of needs they had, and so on. So that -- |
wrote that up as a report. | can't renenber the nane

of the report. That's too far in the past --

Q Ckay.

A -- to renenber. | didn't put that in here
ei ther.

Q | thought it was, "Research at Harvard School

of Public Health, Community Health | nprovenent
Program" |Is that --

A Yes. That's good.

Q It is -- it isin there, from'82 to '83.
A OCh, it's in there? Ckay.

Q Yep.

A Okay.
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Q And then there's another one after that says,
"Researcher at Tufts University, Departnent of
Community Health." Ws that a simlar type of
I nternshi p?

A That was the toxic waste -- they were trying
to set up a toxic waste program -- hazardous waste
program And, in fact, they canme here to discuss
Il ssues with Dr. Kahn, if | remenber right, and -- so
they were trying to develop this project, and | was
hel ping themdo that as a job. And | al so was doi ng
sone teaching assistance for the nedical students in

epi dem ol ogy.

Q VWil e you were doing your Doctor of Science?
A No. What | was doing that -- that brief
period between getting the degree in -- the master's

degree in environnmental health and going back to school
was a little bit nore than a four- or five-nonth
period, | think it was. So during that period.

Q Ckay. And then the last thing | see on your
CV is, "Epidem ol ogist, Commonweal th of Massachusetts
Agent Orange Program"

A Right. That was a brief job as well. [|I'm
trying to renenber what | did there. | think it was
| ooki ng over surveys of veterans who were exposed or at

| east thought they were, you know, in Vietnam | can't
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recall exactly what that work was --

Q Okay.

A -- but that was -- yeah.

Q Al right.

A It's too long ago for ne to renmenber now.

Q So your first job, if I"mcorrect, after you

finished your Doctor of Science, was as a research
scientists at the New Jersey Departnent of Health?

A Yeah, | actually started there before |
finished the doctorate.

Q Okay.

A Yeah, so 1986 | started work at New Jersey,
finished ny doctorate while | was there.

Q Al right. And what did you do -- you were
there until 1991, so about five years; is that right?

A Yes. Yeah.

Q What kind of work did you do, generally, when
you were there?

A Well, | did these drinking water studies |

was nmentioning --

Q Ri ght .

A -- looking at birth defects and small for
gestational age and pre-termbirth and -- and that
hadn't been done before. |In particular, | was able to

link a disinfection byproduct called trihal omet hanes
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and smal |l for gestational age, neural tube defects,
oral clefts. And that was unique and caused a | ot of
stir because we knew -- or we -- we had sone experience
with cancer and these contam nants, but no one had
| ooked at birth outconmes before.

And so, as | said, it did raise a |ot of
i nterest at EPA. There was a conference | renenber the
ILSI, I-L-S-1, put on where they sort of questioned ne
on the study, you know, and | had to defend the study
and so on.

So it had that big of an inpact. And it
al so, | think, encouraged the EPA to do sone research
| ooki ng at neural tube defects and the trihal onet hanes
and the other disinfection byproducts. So that was a
good outcone of --

Q That's a great outcone.

A Yeah. So that was the key one. | also, as |
said, worked on a | eukem a and non-Hodgkin's | ynphoma
study, again, with drinking water.

Q Do you renmenber what the chem cal was?

A The chem cals in the drinking water that were
I n the database that was the focus of the study was
trichloroethyl ene, perchloroethyl ene, vinyl chloride,
benzene, and 1, 2-di chl or oet hyl ene.

Q So simlar to the contam nants at
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Canp Lej eune?

A Right. But they -- you know, we -- | think
that that -- those were the chem cals that people were
nost concerned about, going back to the 1980s. And
tri hal onmet hanes, as | said, they were the other -- that
was a different database in New Jersey, but | decided
to -- | was asked -- | was tasked by -- actually, it
was a cooperative agreenent from CDC/ ATSDR to | ook at
toxic waste sites and birth defects. | did try to do
that, but the data fromthe renedial investigations
fromour health surveys were not -- the health
assessnents were not good enough to do a really good
st udy.

So | focused on the drinking water data that
New Jersey had, which was the best in the country.
And those were the chemcals -- TCE, PCE,
1, 2-di chl oroet hyl ene, vinyl chloride -- were the ones
that they covered, and then there was a separate
dat abase on tri hal onet hanes.

| decided to include the trihal omethanes in
the study, just because it was there, and didn't expect
to see anything. And that's the contam nants that had
the strongest findings. And so that -- as | point out
to people all the tinme, you never know what you're

going to get in a science study, and sonetinmes the
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unexpect ed happened.

In this case, | had no idea | would see
anything with trihal omet hanes, and it was there. | did
see sonething with trichloroethylene. | think the

probl em there was just not enough nunmbers of people or
popul ati ons exposed to get a strong finding. And al so,
birth defects are rare, and so you have small nunbers
to start wth.

So, you know, it was hard to interpret those
studies to sone extent, but | did see sonmething wth
trichloroethylene and perchl oroet hyl ene and benzene.

Q Ckay.

A Yeah.

Q And | think you nentioned this, but | was
just going to ask you. | see it in your -- when you
wer e describing your job with New Jersey, that it was a
cooperative with the -- cooperative agreenent.

Was that the entire time -- it says,
"Responsibilities: Co-principal investigator on a
5-year cooperative agreenent with ATSDR/ CDC. "

A That was pretty --

Q Was that the entirety of your job there, or
were there other parts of your work with New Jersey?

A That was nost. | nean, | think ny salary

cane out of that, pretty nuch.
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Q Ckay.

A But | did do a land -- there was this study |
was involved with | ooking at birth outcones around a
| andfill that was one of the major landfills in the
country called Lipari Landfill. | think -- that was
one of the landfills that pushed Lautenberg to push for
a superfund, along with Love Canal.

And so we did see small for gestational age
in a small ring around the landfill. So, again, that
was the first tinme that that was done. So we were able
to do a lot of initial work on these things because of
the data we had in New Jersey.

Q Just a couple of other quick questions here.

Were you al so an adjunct faculty nmenber at Drexel ?

A Right. | think I did that only one year --
Q Uh- huh.
A -- teaching nedical -- was that the -- yeah,

| think that was the nmedi cal students.

Q You say --

A Oh, no. I'msorry. That wasn't nedical
students. That was graduate students, | think, and --
Q Department of Environnmental Engi neering?

A Yeah, and | was teaching them epi deni ol ogy.
And all the -- all the teaching, |'mteaching

epi dem ol ogy.
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Q Ckay.

A Okay. So | was -- later, | did a -- taught
In India, for exanple, epidem ology to doctors there.
So the doctors | taught, that was at the -- Tufts,
right. And the Drexel was the, right, as you said,
engi neers.

Q Okay. So after your five years at New Jersey
Department of Health, you joined the ATSDR; is that
right?

A Ri ght .

Q And what position did you join the ATSDR as?

A | started out as a senior epidem ol ogi st and
stayed a senior epidem ol ogi st the whole tine.

Q So when you left, what, 32 years later --
were you with ATSDR for 32 years?

A Al nost  33.

Q Al nost 337

A Yeah.

Q So for 33 years, you were a senior
epi dem ol ogi st for the ATSDR?

A Ri ght .

Q Well, we thank you for your service.

Okay. So let's just do a little high level
now about your tine at ATSDR because, obviously, we're

going to focus on Canp Lejeune --
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A Ri ght .
Q -- at this deposition. | just wanted to get
a background in epidemology first before we dive into

some of this --

A Okay.
Q -- information on Canp Lejeune. And I al so
wanted to nention -- that | forgot at the beginning, is

that we're in Phase 1 of the litigation, so the focus
Is going to be on five diseases today. W're not going
to go into birth defects today because it's not part of
Phase 1. So it's, just so you know -- | think you

m ght know this already, but just in case, it's Kkidney
cancer, bl adder cancer, non-Hodgkin's |ynphoma,

| eukenmi a, and Parkinson's disease. So that's going to
be the focus today, and not even nuch on that

specifically, but I won't be going into birth defects

much in detail. Wile I know you've done a ton of work
on that, it won't be today. | just wanted to nention
t hat .

So with that prelude, | wanted to just have

you give sort of a high level, as we start out, about
your job at the ATSDR over the al nost 33 years.

A Okay. It's the Agency for Toxic Substances
and Di sease Registry. |It's part of the Centers for

Di sease Contr ol
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Initially, I was still finishing up some work
on that drinking water study in New Jersey. | did a
little bit of additional anal yses and wwote a journal
article. So that was one thing.

But the main reason -- ny main job at the
begi nning was this hazardous waste workers surveill ance
project, which entailed surveying hazardous waste
wor kers who were part of the Laborers' International
Uni on of North Anmerica, LIUNA, and working with that
union to serve hazardous waste workers.

And we did one survey, and then we -- | guess
It nmust have been a year or two later, we did another
survey asking about, you know, the job they were doing,
al so what ki nds of exposures they think they had and
any -- |I'mpretty sure there was sone health -- yes,
there definitely was sonme health conponent, as well, in
t he surveys.

That didn't -- that wasn't as successful a
project. | think partly because when you do a survey,
It's very difficult to get a good participation, and |
think that that was the major problem Even though we
worked with the union, we didn't get a high percentage
of workers participating.

Q Just generally speaking, how would you

di stinguish a survey that you just nmentioned, that type
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of study, fromthe kind of cohort study that | know
you've done many of while you're at the ATSDR -- while
you were at the ATSDR?

A Well, a survey could be -- you can survey a
cohort --

Q Ri ght .

A -- and that's -- a survey is like we did with

the birth defect study at Lejeune, where we first try
to find out who has a birth defect. There was no birth
defect registry. The only way to approach that was to
survey the famlies. And we were |lucky to have sone
i nformation on the birth certificate to help us that
way, and there was al so sonme hospital records that
hel ped us identify the people who had been on base and
gave birth, and then there was word of nmouth. So you
had t hat group of people.

We did a phone survey, which is just asking
guestions --

Q Ri ght .

A -- you know, did you -- you know, who you
are, when were you on the base, and did your child have
a cancer or birth defect. OCkay? So that's a survey.

And then we surveyed them again, those people
who we had nedical records on that confirnmed that they

had the birth defect we were interested in, which was
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neural tube defects and oral clefts. W would -- we
did a, again, phone interview to get additional

I nformati on.

So that is a survey, but you could call it a
cohort study as well. So any tinme you use a
guestionnaire or do interviews, | would call that a
survey.
Q Okay.

A And the question is what's the -- you know,
one of the questions of a survey is how many people
partici pated, what's the percentage.

Q Ri ght .

A Ri ght .

We did a survey later on trying to survey
Mari nes, Navy personnel, and civilian workers at
Canp Lejeune. And, again, we sent -- that was a maill
survey, so we sent out a survey to everybody, hundreds
of thousands of people. But the participation rate
t here was around, which you woul d expect these days,
about 30 percent. So that's a survey.

Q Uh- huh.

A You can -- for an occupational study, you
woul d want to use plant records to identify the
wor kers, you woul d have plant records on what ki nds

of -- what jobs they had. You had naybe sone
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I nformati on on what chem cals are used in those jobs,
so you have -- that's on the exposure side. And you'd
ei ther have -- you woul d have nedical records fromthe
plant. O if you did a cancer incidence study, you
m ght use a cancer registry to help you do that and so
on. So that's a different kind of study altogether.
So if you use hard data, let's say, if you're
not doing an interview but you're basing it on data
t hat you obtai ned, maybe you -- you test people. You
can test people, like I did in ny dissertation, where |
tested these painters for vibration and tenperature
sensitivity, and there were other tests being done at
the sanme tinme | ooking at neurobehavioral problens. So
that's -- that's a study; that's not a survey.
Q Ckay.
A So that's how | distinguish it.
Q That's really hel pful.
And is it fair to say that the nunber of
partici pants you have in a study is relevant to the

power of that study, typically?

A Oh, sure.

Q Ckay.

A Sur e.

Q And so the | ower the participants, the weaker

the results?
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A Well, also you have to worry about bi as.
It's not just a power issue. You have to worry about
sel ection bias, who -- or volunteer bias, whatever you
want to call it, why these people and not others, was
it because they were already sick and they wanted to be
in this and the people who weren't sick didn't
participate. You have to deal with issues |like that,
and sonetinmes you don't have information to tease out
how bad the bias m ght be, so..

Q Al right. So let me mark your -- sonme of
the studies that you may or may not want to refer to
over the course of the deposition today.

| amgoing to mark first as Exhibit 3 your
"Eval uation of nortality anong Marines and Navy
personnel exposed to contam nated drinking water at
USMC Base Canp Lejeune: a retrospective cohort study.”

A Ri ght .

Q That's No. 3.

A Uh- huh.

(Exhibit 3 marked for identification.)
MS. GREENVWALD: No. 4 is going to be the

"Mortality study of civilian enpl oyees

exposed to contam nated drinking water at

USMC Base Canp Lejeune: a retrospective

cohort study."
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(Exhibit 4 marked for identification.)
MS. GREENWALD: The next one is -- 5 1is
t he "ATSDR Assessment of the Evidence for the
Dri nki ng Water Contam nants at Canp Lejeune
and Specific Cancers and Ot her Di seases.”
THE W TNESS: Ri ght .
MS. GREENWALD: That's a big one.
(Exhibit 5 marked for identification.)
MS. GREENWALD: Exhibit 6 is "Eval uation
of mortality anmong Marines, Navy personnel,
and civilian workers exposed to contam nated
drinking water at USMC Base Canp Lejeune: a
cohort study," of 2024.
THE W TNESS: Ri ght .
MS. GREENWALD: This is the updated
one.
THE W TNESS: Ri ght .
(Exhibit 6 marked for identification.)
MS. GREENWALD: And | ast, but not | east,
Is the cancer incidence study. So this is
t he "Eval uati on of cancer incidence anmong
Mari nes and Navy personnel and civilian
wor kers exposed to contam nated drinking
wat er at USMC Base Canp Lej eune: a cohort

study,"” and this is also 2024. That's No. 7.

Golkow Technologies,

SELHI3H £y-00897-RI Documént #9824 DIYifiN07/03/25  Page A yB3text.com



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 41

THE W TNESS:  Uh- huh.
(Exhibit 7 marked for identification.)
Q (By Ms. Geenwald) | just wanted to give yo

those so you can have themto refer to at any tine you

want. Ckay?
A Uh- huh.
Q And, again, as | said earlier, anything el se

you m ght want to look at, just ask ne for it; and if
have it, I'll give it to you.

| just want to ask some prelimnary
guestions. You're the primary author on the docunents

| just gave you, Exhibit 3 through 7, right?

A Well, the first or second aut hor.
Q Okay.
A But | -- yeah, | directed -- | wote the

protocol for all of them

Q And that pretty nuch defines a | ot of your
life's work at the ATSDR; is that fair?

A Uh- huh.

Q So | want to go over a couple of awards you
got relating to sonme of the work you did. So | want t
show you what |I'm going to mark as Exhibit 8.

(Exhibit 8 marked for identification.)

Q (By Ms. Geenwald) Do you recall receiving

the Ozonoff Award for your studies at Canp Lejeune?

u

0]
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A Yes.
Q So congratul ations on this.
Here is the notice that appears on the

Boston University School of Public Health.

A Uh- huh.
Q What did you receive that award for?
A Well, | received it for both the research

did at Canp Lejeune up to that point, which was the
nortality studies, the birth defect studies, and the
birth weight studies, as well as my work with the
community assi stance panel at Canp Lejeune, worKking
closely with them on a nunber of issues, trying to work
with themto get presunption. | nean, that was
sonet hing that we were thinking about way back,
actually, as the only real solution to this problem
My agency pretty nuch agreed with that. That wasn't
just ny opinion. And, you know -- but we didn't know
how to get there. So we were hoping the studies m ght
hel p push that, but we gave as nuch -- | gave as nuch
information | could on health effects and coached the
CAP on that. And so they were able to do the | obbying
necessary to actually get that to happen.

So | think that both those things, nmy work
with the CAP and ny research, they decided to give ne

the Unsung Hero Aware. They also knew that | had sone
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difficulties within the agency at points, and al so
dealing with the Navy, on getting these studies to
happen.

| think the -- the NRC report in 2009 was
used, to sonme extent, by -- well, used by a great
extent by the Marine Corps and Navy, and to sonme extent
within ny agency, as a reason maybe we shoul dn't go any
further on these studies.

And in particular, after the nortality
studi es were done, the next step, which would be a
cancer incidence study -- | nmean, we did a mal e breast
cancer study, but that was pretty easy to do using VA
data, so that wasn't a concern.

The survey, we were forced to do by Congress,
and the -- but they did not want internally -- and
al so, definitely the Navy and Marine Corps were not
I nterested in a cancer incidence study. Everyone
t hought it was going to be too expensive.

So they knew | was battling on that issue,
and | think that was part of the reason for the
awar d.

Q Ckay. Can we -- let's -- there was a lot in
that answer that | would |ove to explore with you.
A Okay.

Q | was going to do it later, but let's do it
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NoWw.
Let's go to the CAP, and then we'll go to the
NRC. So the NRC report is the report in 2009 that
eval uated the ATSDR s ability to really do the kind of
studies that you wanted to do; is that fair?
A Yes.
Q Okay. There was a | ot of controversy about

t hat report, wasn't there?

A Yes.
Q Ckay. | have sone docunents to show you
about that, but we'll wait a little bit on that. But |

would like to talk to you about the CAP because | know
that is an inportant part of your work at the ATSDR and
just generally as an epi dem ol ogi st.

So explain a little bit about how that CAP
program -- how you were a part of -- that CAP program
becone [sic] part of the ATSDR generally and
specifically for Canp Lejeune.

A Well, | always think that it's inportant for
a comunity to be involved in the science as nuch as
possi ble, either giving us direction by telling us what
their health concerns are or what other concerns they
have or that they want the research to neet. That
woul d i nclude health assessnents too. | feel that

t here should be CAPs for that too, but that hasn't
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happened in the agency.
It is time-consunm ng to devel op a CAP, who's
going to be on it, who isn't.

I worked on one CAP that was in Cape Cod,

Massachusetts, around the -- it used to be Ois Air
Force Base. | can't renenber what it's called now.
That CAP was very controversial. There was a | ot of

ani nosity between a few CAP nenbers and the agency, and
everybody el se, for that matter. And because of ny
organi zi ng experience, | went there and tried to calm
the situation down and work with them nore closely to
get what they wanted done. And it benefited both --
everybody, | think.
So | was not going to do any work on

Canp Lej eune without having a CAP in place. | mde
that clear to the agency. There was sonme, again, you
know, resistance because it does take work to devel op a
CAP.

Q So why did you feel that you couldn't and
woul dn't do any work at Canp Lejeune wi thout a CAP?

A Because | thought that it was inportant for
the affected comunity to have sone say and i nput. W
did have a neeting that was required by Congress to
| ook at endpoints other than chil dhood endpoints, so

| ook at adult endpoints. That neeting was in 2005 or
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before that. |I'mtrying to -- | can't renmenber the
exact dates.
At that neeting, | talked to the two

co-chairs and said, "If you can do anything, push for a
CAP." And they did. And because they pushed and
because | was pushing internally, a CAP was forned.

Q And the ATSDR eventual ly enbraced the concept
of a CAP, correct?

A Well, they enbraced the concept of a CAP
before that. It's just that -- you know, we're
I nvol ved in thousands of sites. You can't set up a CAP
on every site, so which ones do you choose, | think
t hat was one problem And it's difficult, who's going
to be on the CAP, who isn't. W had a bad experience
with the Cape -- | didn't have a bad experience, but
t he agency had a bad experience -- so did the health
departnent -- had a bad experience in the Cape Cod CAP
SO -- so there's those reasons. So it's not automatic.

But the agency pretty nmuch thought it was

| nportant, and they -- you know, they had no probl em
with the Canp Lej eune CAP once the science panel nade
t hat recommendati on.

Q Okay.

A It went quickly to set it up.

Q And that was, like, in 2005, right, that the
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sci ence panel recommended that?
A Yeah, | think -- yeah, it's in the website.
| think it's 2005. And so the CAP nust have started in

2006. | think that --
Q | have the docunent from 2005 here somewhere.
A Yeah, I'"'mtrying to renmenber exactly, but

that's roughly.

Q So can you just say -- so what is a CAP? |
mean, if you can describe that in your words what a CAP
I S.

A Well, it's supposed -- a CAP, a community --
we call it a community assistance panel because it's
not an advi sory panel --

Q Ri ght .

A -- so it doesn't foll ow the advisory panel
| aws or regulations. So it's an assistance panel.

It's nanmed that way for that reason.

So there wasn't a need to have a vote on
stuff. We did have votes, but just to get a sense for
the meeting. But it didn't require those kind of
rules, it -- who was on the CAP, in this case -- you
know, you do different things in different comunities.
In this case, there were two groups already formed on
Canp Lejeune, either dependents or Marines who were

there during the contam nation. So we just asked both
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groups to nom nate four people, | think it was. So
that's how we fornmed the Lejeune CAP. |'m not sure how
the other CAPs are forned.

The CAP | hel ped form at New Hanpshire for
t he Pease PFAS study -- | did work on other things.
That's why |'m - -

Q | saw t hat.
A Not just Canp Lej eune.

That one, we asked both -- there were three
activists already, and we asked them to nom nate other
peopl e, we brought scientists in there as well, and
formed that CAP a little differently than the Lejeune
CAP.

So it really depends on the community, so --
and we use the CAP, if you will, to explain what we are
t hi nki ng about doing, explain the studies if we are
going to do one, and have the CAP -- in an ideal
situation, have the CAP have input into how that study
I s designed or what kinds of endpoints we |ook at, how,
you know -- and in this case, the Canp Lej eune CAP was
cruci al because -- for science information, because
t hey knew, and the Marine Corps apparently didn't know,
where barracks were placed on base, where units were
barracked on base. And we relied on CAP nenbers plus

peopl e they knew who had that nmenory, for exanple.
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So there were -- and al so, we wouldn't have
done, | think, a male breast cancer study because --
woul dn't have even thought of doing it, but we did
because the CAP had done its own research, identified a
| ot of mal e breast cancer cases, nade a big public, you
know, media thing about it. And we said yes, good
i dea, we'll pursue it. At least initially, using VA
data, which is limted, we had small nunbers, but it
was a first |ook, and we were certainly going to
include it in any cancer incidence study or nortality
study to the extent we could | ook at it.

Q Ckay. So -- | think, if | understood your
answer, so the CAP is sonetines popul ated by peopl e who
have been active, and you ask themto nom nate people
to be on the CAP; is that right?

A Well, the CAP should be representative -- |
mean, the idea is to have it representative of the
community and al so have -- like | said, in Boston, have
t he health departnment involved, any other rel evant
agency al so invol ved.

So the Canmp Lejeune CAP, the relevant parties
woul d have been a representative fromthe Marine Corps,
whi ch they did send for the early days of the CAP. And
that was it. There wasn't -- we didn't really have a

heal th department. W were the health departnent,
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SO -- so that was a little different.

O her -- there are a few other CAPs that
woul d i nvol ve the health departnent serving the area
where the site was.

Q So how many nenbers was the CAP for the
Canp Lej eune work?

A It varied. I|I'mtrying -- we had eight at one
point. It went back and forth. You know, |'m also
confusing it with the Pease CAP. W had a |ot nore
there, so | -- but roughly eight or nine. You could
tell fromthe transcripts.

Q So you had nore on the Pease, you said?

A The Pease CAP was nmuch bigger, yes. Yeah. |
t hi nk because we included the scientists. W didn't
really count the scientists. There were two technical
people for the CAP, and we asked the CAP to -- well, we
hel ped the CAP cone up with who those people were that
woul d be hel pful.

Q Ckay.

A And at Pease, there were a nunber of people
we want ed, because it was a new substance and new
effort, really.

Q Okay. We got on that discussion over your
Ozonoff Award. Let ne ask you a coupl e of other

background questions before we tal k about sonme of these
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st udi es.
So are you aware -- do you know about the

Anerican Col | ege of Epi dem ol ogy?

A Well, |I've heard of them yeah.

Q You're not a nember?

A No.

Q Were you ever a nenber?

A No.

Q As a governnment enpl oyee, were you allowed to
be menbers of those kind of organizations? | know sone

government rul es have --

A | think we were. | just didn't join.

Q Okay.

A | haven't been -- | don't think I've -- at
one point, | think I was a nenber of the APHA, Anerican

Public Health Association, briefly because | had to in
order to do a speaking engagenent at their convention.
Q Okay.
A But | tried not to be involved in those. M
focus was on the work, and so | didn't join any of
t hese organi zati ons.
Q Ckay. | want to show you a coupl e of
exhi bits that talk about just some of the views of the
Anerican Coll ege of Epidem ology to see if you agree

with them So 9 is their mssion and vision.
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(Exhibit 9 marked for identification.)

Q (By Ms. Geenwald) And then |I'm just going
to go over sone -- a couple of the guidelines with you.
That will be Exhibit 10.

(Exhibit 10 nmarked for identification.)

Q (By Ms. Greenwald) And here's the
guidelines. |I'mjust going to ask you if you agree
with some of these views of epidem ol ogy generally.

So if you look at the vision on page 2, it
says, "We envision a world where the val ue of
epi dem ol ogy in public health is universally
recogni zed, driven by a community dedicated to
education, innovation, and transformative research.”
Woul d you agree that that's a vision that

epi dem ol ogi sts --

A | think that's a --

Q -- woul d enbrace?

A -- good mssion. To ne, an epi dem ol ogi st
needs to be a public health -- have a public health

perspective, and that sounds |ike what they're saying
her e.

Q Exactly. So I'mgoing to go to the
gui del i nes, because | think that's probably the nost
rel evant, then, based on what you just said.

A s that 10?
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Q That's Exhibit 11.

A Ch, Exhibit 11

Q No, 10. ' m sorry.

A Ten. Ckay. | was going to say --
Q

You' re absolutely right.
So if you look at the -- on page 3 of
Exhibit 10, at the bottom under "Core Val ues, Duties,
and Virtues in Epidemology." Do you see that? |It's
at the bottom of page 3.

A Well, it's not nunbered, so I'mtrying --

Q Oh. On the top -- there's no nunber in the
top left?

A Oh, maybe there -- oh, here it is, "Page 3.

|"msorry, | didn't see --
Q Ch, no, no, no.
A Core val ues.
Q It's because the paper clip is in the way.

A Right. Sorry.

Q It says, "In this section we define and
di scuss core values, scientific and ethical precepts
widely held within the profession, as well as duties
and virtues in epidemology. W also relate core
values to the m ssion of epidemology: the pursuit of
know edge through scientific research and the

I nprovenent of public health through the application of
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t hat know edge. "
So you woul d agree with that statenment --
Yes.

-- right?

> O >

Yes.

Q Ckay. And there's a nunber of those
t hroughout here. I'mgoing to junmp -- | don't want to
waste -- | don't want to spend too nmuch tinme on this so

we can make this as short as possible for you.

A Uh- huh.

Q If you can go to page 6, under "Providing
Benefits." Do you see that?

A Uh- huh.

Q " Epi dem ol ogi sts should ensure that the

potential benefits of studies to research participants
and to society are maxim zed by, for exanple,
communi cating results in a tinmely fashion. Steps
shoul d al so be taken to maxim ze the potential benefits
of public health practice activities."
Woul d you agree with that?

A Yes. And | think that that's why a CAP is
I nportant, just for these reasons, to nmake sure that we
can communicate to the community and have the CAP do
that for us, and also to make sure that what we're

doing is useful to that community.
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Q And the tinmely comunication is inportant as
well, right?

A Well, that's what | nean, yeah, yeah.

Q And then apropos to what you' re saying, on
page 8, 2.8.2 tal ks about "lInvolving community
representatives in research.” And that's, again,
sonet hing you strongly agree with, right?

A Yes.

Q Okay. So right under that, it says,

"2.9 Avoiding Conflicts of Interest and Partiality -
Epi dem ol ogi sts should avoid conflicts of interest and
be objective. They should nmaintain honesty and

i mpartiality in the design, conduct, interpretation,
and reporting of research.”

You woul d agree with that --

A Yes.

Q -- also, right?

A Yes. Sure.

Q And they're not inconsistent, correct?

I nvol ving the community isn't inconsistent with 2.9, is

it?

A Well, it depends on how you define "conflict
of interest." M viewis that you're supposed to serve
the -- especially governnment workers -- supposed to

serve the public.
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So wor ki ng on pronoting public health woul d
not be a conflict of interest if you work with the
community. That's the whole point of pronoting public
health, is working with comunities to enhance their
health. So sone people do see that as a conflict. |
don't.

Q But -- yeah, | think -- so here -- let ne
step back and ask it a different way.

A Uh- huh.

Q Your involvenment with a CAP in any of your
projects, fromthe tinme you' ve been an epi dem ol ogi st
until the tinme you retired a couple of nonths ago, you
woul d never have had that involvenent inpact the
desi gn, conduct, interpretation, and reporting of your
research, right?

A No.

Q l'"mjust trying to save tinme here, so give ne
one second.

Ckay, so if you go to page 13, the first
full -- the second paragraph. |'msorry.

"The potential benefits of epidem ol ogic
research include providing scientific data that
pol i cymakers can use to fornul ate sound public health
policy. The responsibilities of epidem ologists to

facilitate the devel opnent of health policy include
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publ i shing objective research findings in a formthat
can be utilized by policymakers. The publication of
both positive and negative research findings is

I nportant, since it helps to prevent publication bias
and allows for additional benefits to be gl eaned

t hr ough net a-anal yses."

You woul d agree with that --

A Yes.

Q -- right?

A Yes.

Q And then | -- we've tal ked about this a fair
amount. 3.8 tal ks about maintaining public trust. On
page 19. I'msorry. On page 19. And over on page 20,

it says, on the first full paragraph, "Maintaining
public trust is especially inportant in planning and
carrying out community studies. In identifying public
health problens to be studied, and their priority for
study, epidem ol ogi sts should take into account the
perceived i nportance of the problemto the people
living in a comunity after information about the
probl em has been provided. However, if epiden ol ogists
perceive that a health problemexists but is being

i gnored or its existence denied by the community, it
may well be appropriate to proceed with a study of a

heal th problem (or an outbreak investigation that nust
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be initiated without delay to address an urgent public
heal th concern) while sinultaneously working with the
community to gain their confidence and support.”

You woul d agree with that --

A Yes.

Q -- right?

A Yes.

Q Ckay. | think we can put this one aside.

Lots nore in there, but...
How are you doing? Do you need a break? Are
you good?
A Maybe in 15 m nutes or so.
Q Okay. Okay.
So | know you were with the ATSDR for about
33 years, right?
A Ri ght .
Q So -- alnpbst. |1'mgoing to show you a coupl e
of docunents that the ATSDR says about its
m ssion/vision. So this is No. 11. It's "ATSDR
Background and Congressi onal Mandates.” And No. 12 is
"ATSDR M ssi on, Vision, and |npact."”
(Exhibit 11 marked for identification.)
(Exhibit 12 marked for identification.)
Q (By Ms. Greenwald) So under "ATSDR

Background and Congressi onal Mandate," it first
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descri bes that Congress created the ATSDR in 1980 "to
I npl ement the health-related sections of |aws that
protect the public from hazardous waste and
environnmental spills of hazardous substances.”

Do you see that?

A Uh- huh. Yes.

Q Wul d you agree that was part of your
m ssi on?
A Yes.

Q And then, that statute is call ed CERCLA?

A Yes.

Q "CERCLA, commonly known as the ' Superfund
Act, provided the Congressional nmandate to renove or
cl ean up abandoned and inactive hazardous waste sites
and to provide federal assistance in toxic energencies.
As the | ead agency within the Public Health Service for
| npl enenting the health-rel ated provisions of CERCLA,
ATSDR i s charged under the Superfund Act to assess the
presence and nature of health hazards at Superfund
sites, to help prevent or reduce further exposure and
the illnesses that result from such exposures, and to
expand the know edge base about health effects from
exposure to hazardous substances.™

Do you agree with that?
A Yes.
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Q And is that what you did for the 33 years you
wor ked t here?

A Yes. |In particular, the cooperative
agreenent back in 19 -- I'msorry, 1986, when we
received it in New Jersey, the health departnment, and |
wor ked on that cooperative agreenent, is trying to neet
this mssion --

Q | see.

A -- to look at -- because, as | said, they
hadn't | ooked at toxic waste sites and birth outcones,
and that was a key area where they wanted to -- ATSDR
wanted to -- and CDC wanted to expand the know edge
base on that.

Q So you were at the forefront of a | ot of
t hese i ssues?

A Yes.

Q Then the | ast paragraph says, "Wth the
passage of the Superfund Amendments and Reaut hori zation
Act of 1986 (SARA), ATSDR received additional
responsibilities in environnental public health. This
act broadened ATSDR s responsibilities in the areas of
public health assessnents, establishnent and
mai nt enance of toxicol ogic databases, information
di ssem nati on, and nedi cal education.”

Was that also part of what you did in your
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years at ATSDR?

A Well, | did not work on public health
assessnents directly. Sonetinmes | was asked to help
with some of the information going into them but --
and | was -- again, with toxicology -- and we had a tox
profile program-- that, | hel ped on occasion. |
actually wish I had been able to help nore because |
think that the epidem ologic information in the tox
profiles could have been enhanced if | had had nore of
a role there. But | was very busy doi ng other work,
and | think that was part of the problem But, yeah, |

mean, that's what we were supposed to do --

Q Okay.
A -- as an agency.
Q And then if you go to Exhibit 13 --
A O 127
Q Twel ve. |'msorry.
A It's okay.
Q It's 12. | had a different order in ny
not es.
A Ri ght .
Q The vision: "Mst trusted agency protecting

American communities fromenvironnental health threats
t hrough application of state-of-the-art science."”

Is that what you practiced during your years?
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A | did, yes. Yeah.

Q And that was inportant to you to fulfill that
vi si on?

A Yes.

Q And the m ssion: "ATSDR protects comunities

fromharnful health effects related to exposure to
nat ural and man- made hazardous substances. W do this
by responding to environnental health emergenci es;
I nvestigating enmerging environnental health threats;
conducting research on the health inpacts of hazardous
waste sites; and building capabilities of and providing
actionabl e guidance to state and |l ocal health
partners.”
Is that also part of the m ssion you feel you
fulfilled all those years?
A Yes. Yes.
Q And then there's a nunber of core values. |
won't read them but they are Accountability,
Col | aborati on, Innovation, Equity, Integrity, and
Respect .
And if you could just read those to yourself,
I f you don't know them or you can read them out | oud,
what ever. But do you agree that those are core val ues
that you followed and believed in for the 30 -- al nost

33 years --
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A Yes.

Q -- you worked --

A Yes.

Q Okay. And then "ATSDR Priorities," the
bottom of the list, it says, "In addition to the goals
and objectives outlined in the strategic plan,

NCEH ATSDR ainms to focus on four topical priority
areas: asthma, children's health, safe drinking water,
and innovative | aboratory nethods.”™ Do you see that?

A Uh- huh. Yes.

Q And safe drinking water, we tal ked about
earlier, has been a big part of your work with the
ATSDR, right?

A Yes.

Q And that was central to the issues in
Canp Lej eune, right?

A Yes.

Q Okay. So you're sonetines referred to as an
advocate, right? You know that, right?

A Yes.

Q Okay. | applaud that term and | want to go
over a little bit about what | believe you define as an
advocate, but | don't want to put words in your nouth.

So |"'mgoing to show you an email that is one

of your self-appraisals. |t appears to be from 2008,
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which -- first is the email, just to give you a tine

frame, and then the self-appraisal. So the email wll

be Exhibit 13, and then the self-appraisal wll be 14.
(Exhibit 13 marked for identification.)
(Exhibit 14 marked for identification.)

Q (By Ms. Geenwald) Here's the emmil that
gives it atime frame, and here's the self-appraisal.
Here's your self-appraisal, which is 14.

This appears to be a 2008 sel f-appraisal.
Does that seemright?

A | guess. I'mtrying to figure out why this
was -- why | did it and what the point was.

Q | nmean, | can help tell you why | think it's
the right one. 1In the bottomright-hand corner, see
It's got sone funny nunbers? Those are Bates nunbers.
And it says 10891

A Uh- huh.

Q And then the next one is 10892. So that

means they were produced to us together.

A Uh- huh.

Q And that's why | believe it's a 2008 --

A No, that wasn't the --

Q ' m sorry.

A | wasn't sure why | was asked to do this. |
guess that's what -- at the tine. I'mtrying to
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remenber. But anyway. ..

Q Yeah, | was wondering about that because
that's the only one we found. |t doesn't nean there
aren't others, but | -- you don't renmenber doing this

on an annual basis?

A Yeah. Right. GCkay. |It's part of the
performance called PMAS, performance -- yeah. Every --
yeah, you're supposed to do a self-appraisal both at

the six-nonth period and at the end of the year to help

your supervisor decide what -- how you perfornmed that
year. So that's -- so, yes, this happened every year
then. Okay. That's -- thanks for rem nding ne.

Q No, it's okay.

Under "Advocacy" on page -- the second page,
whi ch ends in Bates 10893 --

A Yes.

Q -- can you read the -- since it's your words,
can you read the paragraph under "Efficacy," the first
par agraph?

A "Wor ked very closely with those affected by
exposures to contam nated drinking water at
Canp Lejeune, including daily phone conversations and
emai | s, CAP neetings, and informl neetings. Provided
i nformational materials on the risks of exposures to

the contam nants, as well as general materials on the
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t oxi col ogy of the contam nants, epidem ol ogi c study
desi gns, genetics (for exanple, gene-environnment

I nteractions involving the contam nants), and water
nodel i ng i ssues.”

Q Okay. And then beyond that, you tal k about a
coupl e of other pieces of work you were doing at that
time, right?

A Ri ght .

Q Is that one of the ways in which you define
"advocacy"?

A Yeah. That's one of the ways, yeah.

Q Ckay. And we tal ked earlier about your

interview in May 2018 by your alma mater call ed

Fords in Four. Do you renenber that?
A Yes.
Q Okay. So we have that interview. This wl]l

be Exhibit 15.
(Exhibit 15 marked for identification.)
THE W TNESS: So you al so have a picture
of my daughter and | that's a part of that,
or no?
MS. GREENVWALD: | don't.
(Di scussion off the witten record.)
Q (By Ms. Geenwald) Here's Exhibit 15.

A That went -- the picture went with this
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t hi ng.

Q Oh, okay. We don't have it with the picture.
' m sorry.

Okay, this appears to be from May of 20187

A I think so.

Q It says, "Fords in" -- under "Bove," it says,
"Frank Bove, 69, senior epidem ologist.” Do you see
that in the upper left? Did | give you the right
docunent ?

A You probably did, but --

Q | don't know -- let me just | ook at that and
find out.

A ["'mtrying to see where --

Q | have a different version.

A Ch, okay.

Q Okay, so mine looks a little different. So
yours is part of an email. Okay, never mnd. Yours is
part of an email. |'mjust going to go straight to
this -- well, you -- do you renenber being intervi ewed

A
Q

A
Q

by your undergraduate al ma mater about this?

Yes.

Did you know about this Fords in Four before

you were --

No.

-- contacted?
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No.
Okay.

> O >

|'ve had very little contact wwth the school .

Q Do you know about this program or is it just
out of the blue they called you?

A Qut of the blue. | think they saw t he Unsung
Hero Award, the Ozonoff Award, that pronpted them

Q Ckay. So on page -- well, now | don't know
how to do this. Let's see. Question 3. Unless | have
a different version, Question 3.

A "What have you done since Haverford," is that
the --

Q It says, "What do you do on a day-to-day
basis as a senior epidem ol ogist? How would you
expl ain your work to others?" That should be

Question 3. Is it?

A It's --

Q Al right, so | have a different version.

A You have a different version.

Q | apologize. I|I'mgoing to do this -- let
me -- I'mgoing to let you keep that, and I will do

this after our break, because ny version is not the
sane as yours. Sorry about that. So we'll go back to
t hat .

One nore docunent, or do you want to take a
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br eak?

A One nore docunent.

Q Ckay. So |'mgoing to show you what |'m
going to mark as, now, Exhibit 16. This one wll be
t he sane.

(Exhibit 16 marked for identification.)
Q (By Ms. Greenwal d) Do you recognize this

Power Poi nt ?

A Yes.

Q And did you prepare it?

A Yes.

Q Do you renenber when? | don't see a date on

A This looks simlar to a TED Talk |I did at
CDC, but | don't renmenber the date.

Q Did you do a TED Tal k on Canp Lejeune?

A Canp Lej eune was part of it, but | was
tal king nore -- yeah, Canp Lejeune was definitely a
part of it, | used that as an exanple, but | think
used ot her exanples too. | tal ked about the issues
around how to interpret studies, in particular
statistical hypothesis testing and so on. So | talked
about that in here and then did so in the TEDMED.

So the TEDVED, | had to do w thout | ooking at

anything, but pretty much what | see in here is what |
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present ed.

Q Okay. Do you renenber about when that was?

A Is it in ny resune?

Q | didn't see it. So if it was there, |
mssed it, so -- it's okay.

A Okay.

Q It doesn't nmatter.

A | can't renenber exactly when.

Q Okay. If you go to the -- so these aren't
numbered. We're going to use the Bates nunbers --

A This is before the pandemc, let's put it
t hat way.

Q Okay. Al right.

A So it's probably sonetinme 2014 to 2017,
around that mddle --

Q Okay. That's always hel pful. That's what we
all use now, sadly, for our tinme frane.

A Yeah, yeah.

Q So I"'mgoing to use the nunbers on the bottom
ri ght-hand corner because this isn't nunbered.

A Okay.

Q So go to the second slide, which is Bates
121759.

A “Main Points."

Q “"Main Points." The second one is, "To be
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responsi ble to the needs and concerns of communities,
public health practice should adopt aspects of the
precautionary principle.”
What is that? Can you describe what the

precautionary principle neans to you?

A Yeah, well, | think it gives us -- there nust
be a slide in here that actually -- yes.

Q There is?

A Si xty-three.

Q Ckay. Let's junp to 63.

A And those are the, as | have there, central
tenets of the precautionary principle.

Q Uh- huh.

A | nmean, heeding early warnings is, in
general, what the precautionary principle neans. But

unpacki ng that, you have, "Take preventive action in

the face of uncertainty.” So you don't wait until al
the bodies are in front of you. |[|f you have sone
I nformation to act, you act. You may -- and there's

al ways uncertainty anyway. So that's the first one.
The key one -- a key one is shifting the
burden of proof fromthose who are upset or concerned
about a project to those who are advocating for a
project. For exanple, if soneone wanted to put an

I ncinerator in your comunity, they have to show t hat
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It's safe. You don't have to show that it's dangerous.

Q And why is that inportant?

A Because it's stacked the other way. |It's
stacked the other way. In alnost all situations, the
pol luter or proposed -- whatever it is that has that
potential to pollute doesn't have to prove -- doesn't

have to prove that it's safe. The advocates, people of

t he community, has to -- is given -- usually has the
burden of proof to -- and so that's trying to redress
t hat .

These are -- by the way, the precautionary

principle is sonething that was adopted in the

European Union. This is not, you know -- and so it's,
you know - -

Q Ri ght .

A It's not sonething --

Q It's a well -accepted principle?

A Yeah. It's not --

MR. BAIN:. Cbjection.

THE W TNESS: Yeah, | nean, we haven't
accepted it -- the EPA has discussed it, and
| woul d say what the FDA does is sort of
precautionary, testing drugs before they're
put to use. So there are aspects of this

al ready, but not the whole -- not in this
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country.

Q (By Ms. Geenwald) So can we stay on your
poi nt about for a m nute about shifting the burden,
sonetinmes referred to "as level the playing field."
But whatever word we use, is that not because the
proponent of an action that could cause harmor a
facility or an entity that's already caused harm has
nost of the facts, and the community being inpacted is
really without a | ot of the facts?

A That's part of it.

MR. BAIN. Object to form
You can answer. Go ahead.
THE WTNESS: That's part of it, |ack of

i nformati on, because sone of -- the conpany

may say it's proprietary, for exanple.
But there's al so another issue, which

is, as | said, the burden of proof is on the

community oftentinmes, in many instances.

So anyway -- so that's a part of it,

just to make -- "level the playing field" is

not a bad description of that. And then | ook

for alternatives too. And a key one for ne

I's increase public participation in

deci si on-maki ng. That's the whol e point of

having a CAP or sone kind of entity, that the
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community has input into your work.

Q (By Ms. G eenwald) So if we can go to the
slide -- a couple back -- that ends in 61. The bottom
bull et point in red says, "Advocate for public

health - an obligation to act," as one of the primary
duties of public health practitioners, right? And
woul d you consider that a primary duty for

epi dem ol ogi sts --

A Yes.
Q -- as well?
A Yes. That's controversial. There are

epi dem ol ogi sts who say that you should not do any of
this work or that your science should be pure and not
have any -- or not have direct policy inplications, or
at | east epidem ol ogists shouldn't be involved in that
effort.

So, | nean, |I'mthinking of Kenneth Rothman,
for exanple, who has made that case over the years.
But | disagree with that. | think that epidem ol ogists
should play a role. W know sonet hing; we should play
arole in the policymaking. And in the case of

I nformati on we have on the dangers of a substance or

dangers of an exposure, we should act.
Q So | notice on the bottom of that slide, you
have sonme notes, and it says -- the last is, "They
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think" -- "they," | assune that's people who don't

agree with you -- "They think you cannot be both a

scientist and an advocate/activist." Do you see that?
A Yes, | see that.

Q You believe those are conpatible, don't you?

A Yes, absol utely.

Q Okay. So if you go to slide 66, did you use
t he Woburn exanpl e as an exanple of why advocacy and
public participation advances science and know edge?

A This is the Long |Island breast cancer work,
where they had a map of where the breast cancers were,
al so any information they had on environnent al
exposures, and they put it together, the community put

it together. And that inpacted the research that was

done, | guess, by NCI. [I'mtrying to renenber who did
all the research. | think NCI was involved. | don't
remenber if CDC was involved as well, doing -- |ooking

at Long Island breast cancer and doing a sequence of -
and, of course, the health departnent -- the New York

heal t h departnment was invol ved.

It was -- a lot of the work was instigated by

the community's work itself. And that was true of
Woburn. The famlies, in particular one famly whose
son had -- | think it was a son -- had | eukem a, went

around and identified many of the cases.
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That was al so the case in Brick Townshi p.

One famly who had two children with autismidentified
nost of the cases in the community before health people
showed up, so that's -- that was an inportant -- that's
citizen science of a sort.

Q Ckay.

A Yeah.

Q On page 69, you refer -- and al so on page
70 -- 1 think they're simlar -- a couple of slides

here tal k about the difference between false positives

and fal se negatives and why -- sort of your views on
the inportance -- or the -- let me ask this question
right.

What are your views on the significance of
fal se positives -- the lack of concern of false
positives versus the risk of false negatives?

A Well, what -- the way statistical testing is
set up is a problem because they use -- arbitrarily use
a .05 as an error rate for a false positive. And they
oftentimes, for no good reason, set .20 for a false
negati ve.

And so -- and ny view is that they either
shoul d be equal, so both should be .05 or .20, or there
shoul d be sonme cost analysis done as to what is the

cost of a false positive and what is the cost of a
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fal se negative, who bears those costs, right, and al
that should be put into -- if you're going to use this
met hod, that's -- you should do that. But no one does
that, and so that's part of the reason | am opposed to
using significance testing. There's a whole |ist of
reasons why |'m opposed, and a lot of -- nost of those
reasons, if not all of them are in American
Statistical Association articles that were witten in
2016 and 2019 and where the Anmerican Statistical
Associ ation, the head of it, in one paper in 2019 said
basically don't use it, sinply said don't use
significance testing, and | agree with that.

Q Is there a shift right nowin statistical
significance di al ogue anpbng scientists and
bi ostati sticians now on this issue?

A This issue is at | east a hundred years ol d.
I, in fact, found something in the 1800s where there
was sonmething like a dispute about this, so it goes way
back.

I know that Sander Greenland, who is a

wel | - known theoretician in epiden ology, and two
researchers put out a call for how many people -- how
many researchers agree with their position not to use
significance testing. And they initially got sonething

| i ke 7- or 800 researchers saying, "W agree with you."
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But | would say at this point, it's still
very much a controversy. The journalists and the
researchers still use it. And I've had to battle both
journalists and within the agency around this issue
over the years, trying to, you know, go through why
it's not a good approach, what the deficiencies are,
trying to pronote a different approach, which, again,

sone of these well-known theoreticians are pushing as

wel | .

Q | want to ask you about -- on page -- on
slide 74 -- not your cartoon, although I |ike your
cartoon a lot -- you wite here, "Even when an

associ ati on between exposure and di sease i s observed,
t he agency may claimthat the finding does not
constitute "definitive' or 'conclusive' proof of
causality.” And this is the sentence | want to focus
on, "But this is m sleading because no study, by
itself, can provide 'conclusive proof.""

So that goes both ways, right? So no one
positive study, in the absence of everything else, and
no one negative study, in the absence of positive
i nformation, can really answer a question on its own,
ri ght?

A Ri ght. Because nost research, if not al

research, there is a background that pronoted that
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research in the first place. There's sone information,
ani mal data, maybe -- in the case of vinyl chloride and
angi osarcoma of the liver, you know, reports that there
were too many cases, because you didn't expect any, in

a plant, so, you know, then you do a study.

So it's -- the study is built on previous
i nformati on and subsequent information. So in trying
to determ ne what the evidence -- how strong the
evidence is -- because in science, you hate to use the
term "proof," but how strong the evidence is, you have
to bring all that together.

So even for snoking and | ung cancer, you
know, the epidem ologic studies done in the '50s were
hel pful, you know, but there was al so other
I nformation. And together, with animal data and with
what they knew, they nmade a convincing case. They
still don't know the nechanism though, and that would
make it even nore convincing, and that's, you know --
so I'"'mjust -- so that's what | nean here, is that a
| ot of tinmes -- and when | say "agency" here, |'m not
t al ki ng about ATSDR specifically.

Q Ri ght .
A | actually think nore about health
departnments nore often and cluster investigations where

they say, "Well, it's not statistically significant;
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there's no problemhere." And that's happened at
Woburn too. The way they -- they anal yzed the wrong
outcone in particular on -- in that situation.

But again, you know, even if it's not
statistically significant or -- you know, you have
anot her information. Maybe workers who work with the
substance have had that di sease or sonething like that.
So you need to bring in what they call our priors, our
background i nformation, and informthe current study.

And that's what we did at Lejeune too. |
mean, the outconmes we focused on -- starting with the
birth defect study, we |ooked at outcones that | found
in the New Jersey study and al so the Wburn study and,
actually, the other New Jersey cancer study. So those
i nformed the Lejeune study there, the birth outcones
and the birth defect cancer study.

The nortality study, occupational studies
really pushed that, because there was sone evidence
al ready about trichloroethyl ene and ki dney cancer, for
exanpl e.

Q And just one nore thing and then break tine,
because | know |I've gone past the 15 m nutes.

The second [sic] sentence there says,
"Neverthel ess, a study can provide inportant evidence

for a causal association that, |inked with evidence
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from other research, can be scientifically convincing."
A Ri ght. Yes.
Q So that's the flip side of what we just

t al ked about --

A Yes.

Q -- right?

A Yes.

Q Ckay, you want to take a break?
A Sur e.

THE VI DEOGRAPHER: Okay. The tine is

11: 02 a.m Going off the video record.

(Recess taken.)
THE VI DEOGRAPHER: We are back on the

record. The tine is 11:16 a. m

Q (By Ms. Geenwald) Okay. Let's npbve to sone
of the work you did at Canp Lej eune.

A Okay.

Q But before we do that, | want to ask you a
little bit about the peer-review process at the ATSDR
for published papers, basically any paper that you
wor ked on when you were there. 1'll mark this as
Exhibit 17, in case you want this for reference. You
don't have to read it. | just wanted to
[indiscernible] need it for reference.

(Exhibit 17 marked for identification.)
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Q (By Ms. Geenwald) So can you explain the
peer-review process to us, please?

A Well, it has -- we're required by the CERCLA
or SARA -- | can't remenber which -- to peer-review al
our studies. And that would sonetines include
peer-reviewi ng the protocol, as well as the report on
the study or the article.

So we have -- so it goes through an
| ndependent peer-review process. W usually pick
three -- either the science office at ATSDR asks us to
recomrend people, or if we don't have any -- for sone
reason, we don't have any ideas, they pick the people.
Their decision is the final decision, though. They may
di sagree with your representations and pick three
peopl e.

But usually, they pick at | east one -- for
t he epi studies, one epidem ology [sic], at |east one
statistician, sonetines two epidem ol ogists and a
statistician. It varies. |t depends on the study too.

So -- so, yeah, so every -- for exanple, the
cancer incidence study, we had not only a peer review,
but there was a neeting to discuss the protocol, to go
over it with a group of scientists in the room And
then -- and then they had a chance to go back and then

provi de additional comments to the initial protocol.
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So that was -- so -- that and the -- | don't
think the nortality studies went through that rigorous
a situation, that was kind of rare, but we all -- all
the studies have to go through a peer-review process
set up by the Ofice of Science at ATSDR. And then
when it goes to a journal, it goes through anot her
peer-revi ew process.

Q So | want to ask you about this -- where you
say sonetinmes the protocol itself goes through peer
review. So that's before you actually wite the study,
that's when you conme up with the protocol, and before
you even start doing the work on the study, you have
to -- you go through peer review on just howit's going
to be done?

A Yes.

Q And you said that was done for the cancer
I nci dence study?

A Yes, we had -- as | said, we had a neeting
of -- I don't know how many -- six, seven, eight
peopl e, experts in epidem ol ogy, in cancer registries.
We had at | east one person who was a part of the
Nati onal Association of -- the North American
Associ ation of Central Cancer Registries, NAACCR, and
al so researchers who had done ot her cancer incidence

studi es thensel ves.
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So we had a room full of these people, and
went back and forth as to whether the protocol was the
proper approach. Sone people thought there was anot her
approach that m ght be useful. W had that debate.

But the protocol pretty much was accepted pretty nuch

the way it was. So that reassured us and it was --

that was inportant for the -- they felt that way.
The nortality studies were nore -- were
sinpler. They really were -- you know, nortality

studies are standard pretty nuch in the occupati onal

field, occupational health field. So I don't think

that was -- | don't renenber the protocol there, going
t hrough the, kind of, commttee neeting like that. It
may have been peer-reviewed, | can't renenber, the

earlier nortality study. But the study itself was -- |

mean, the report was peer-reviewed, the --

Q Ri ght .
A Yeah. \Whether the protocol was, | can't
remenber. But the protocol for the cancer incidence,

and | think also for the current nortality study, was
al so evaluated. So -- and for the assessnment of the
evi dence, there was a peer review early on, and that's
a whole -- there's a whole story behind that one. And
then --

Q We'll get to it.
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A -- there was a peer review once the report --
a draft was witten. So there was two peer reviews
there. And those were the only two peer reviews for
t hat because that was not submtted to a journal.

Q Okay. So let nme ask you a coupl e of
foll ow-up questions to your answer.

So | think you nentioned -- and if | got it
down wong, please correct ne. | think you said that
the protocol for nortality studies are nore standard in
the occupational field than the cancer incidence study

woul d have been. Did | get that right?

A Yeah.
Q So what does that nmean, "nore standard"?
A Well, first of all, the data is easier to

obtain. The National Death Index is avail able.
There's no such thing as a national cancer incidence
dat abase where you have personal identifying
information |inked to it.

So that's a major difference right there.

There are very few studi es done on cancer incidence

because they're difficult to do, and -- whereas
nortality studies, you have -- if you can identify the
cohort, you have sone identifier, |like social security

number woul d be inportant to have, then you can match

it to the National Death |Index, get causes of death,
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specific causes of death, and do a study.

| nmean, it's not that sinple, but -- but at

| east there's that database. O herwise, as | said, for

cancer incidence, you either have to go to a cancer
registry or a group of cancer registries like the --
Nl OSH did a study of firefighters, and | think they
used 10 cancer registries that were around the
firefighters that -- the cities, the three cities,
t hi nk, they have.

So there are cancer incidence studies, but

they're difficult to conduct for that reason.

Q | see.

A But there's no national registry.

Q And so -- so tal king about nortality studies,
the death --

A Nati onal Death | ndex.
Q Nati onal Death Index. That just refers to

the cause of death on a death certificate, right?

A Ri ght .
Q Okay. So if soneone -- | know you -- | think
it's in one of your papers or sonmewhere, | saw a

comment that if someone had cancer, but they were
killed in a car accident, the cause of death woul d be
t he car accident, not cancer?

A It would be m ssed, yeah.
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Q Ckay.
A That's a limtation of nortality studies, is
that you'd rather have -- for cancer or for Parkinson's

or any of the diseases, you' d rather have incidence
data than nortality data. But all else fails, you have
nortality data.

Q Okay. And so -- so you nentioned that the
cancer incidence study went through a peer review for
t he protocol.

A Yes.

Q Was that the kind of peer review that you
t al ked about where you recommended a few people, and
t hen ot her people recomended people, and those people
wer e brought together and | ooked at the protocol?

A | think I was the one who reconmmended al l
t hose peopl e because I knew who had done studies on

cancer 1 ncidence --

Q Okay.

A -- and who was -- who worked for a registry
that was -- you know, we asked a couple of registry
peopl e on one, you know, so | -- if | recall, | did --

| picked those people for the nost part. And I think
that's because the O fice of Science deferred to ne
because | was the internal expert on this.

Q  Unh-huh.
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A And that's, you know -- but as |I said, they
of ten asked us for recomrendati ons. And npost of the
time, | would say, they used our recommendati ons, maybe
add one person or -- oftentinmes, some of the people we

recommend can't do it.

Q Ckay.
A Peopl e are busy, so --
Q And when you -- I'msorry. | didn't nean to

cut you off

A So they pick sonebody if we're having trouble
getting people. And that's happened on occasi on.

Q Ckay. When you send a paper in to a journal
for peer review, those are -- are those blind, or do

you al so recomend - -

A No, no, no. The journal -- the journal picks
t hem

Q Ri ght .

A | noticed Environnental Health Perspectives

said, "Do you have sone people in mnd?" So they
actually do that, but that may be -- that's new for ne.
| don't recall that in any of the other journals, so --
| was never asked. That was the first tinme | was asked
by a journal. Whether they actually picked those
peopl e, | have no idea.

Sonme journals will |let you know who the
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reviewers are, and sonme won't. It's up to, actually,
sonetinmes the interviewer, does the reviewer want you
to know.

Q Okay. So when you're tal king about doing a
study, like a nortality study or a cancer incidence
study, which | understand is a nore conpl ex, robust
type of study based on --

(Interruption in the proceedings.)

Q (By Ms. Greenwal d) Apol ogies, Dr. Bove, for
that little interlude.

Are there, sort of, key conponents that one
woul d ook for in a high-quality study of either
nortality and/ or cancer incidence that would be, |ike,
conmon to these type of studies, or do you have to | ook
at them separately? |Is there a commpnality between
them as far as what would be a high-quality study? And
maybe | should go over sonme of the ideas | have, and
maybe that woul d be easier for you.

A Well, | mean, a high-quality study woul d have
a good exposure assessnment. And al so, good outcone
data that's verified, that would be good.

The problemw th a survey, for exanple, is
oftentinmes we don't verify the outcones that are
reported to us. But if you have -- but the

occupati onal studies, sone use a job exposure matri x,
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dependi ng on the study. Sone use plant-specific, which
Is better than a generic job exposure matrix, which
woul d cover various occupations and various plants that
use the chemcals. That's a little |less accurate to
some extent.

So the better the exposure assessnent, the
better the study, in particular if you have -- if you
t ake body sanple -- fluid sanples or, you know, you
take sonme kind of sanpling that enhances the exposure
assessnment. So that's one side. The other side is to
have verified outconme data --

Q Ckay.
A -- cancer registry data, National Death
| ndex, or sonme nedical records to do that.

So those are -- now, sone people say, well,
if you don't |ook at snoking, you know, you don't ask
for snmoking, that's a detrinment to your study, for
exanple, if you' re doing a cancer or any
snoki ng-rel ated di seases.

However, you can -- you can deal with that
problemto a great extent by determ ning whether other
di seases that are snoking-related, but not related to
t he exposure you're interested in, are el evated or not.

If you don't see -- for exanple, in the work

we did in the cancer incidence study and the nortality
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study, chronic obstructive pul nonary disease, it's not
related to any of these chemi cals in the drinking
water, at least as far as we know, but it is
snmoki ng-r el at ed.

So if you don't see an increase in COPD in
one group versus another, there probably isn't nuch of
a snoking difference. Between the two, there's not
much of a snoking difference. There's really no
problem wi th confounding or very m nimal confoundi ng.

So even if you don't get snoking information,
you can tease out how bad the bias m ght be and in what
di rection.

So | don't -- so to nme, a good --
hi gh-quality study, sure, if they get snpking
I nformation and it's good information, that's fine.

But a high-quality study doesn't necessarily have to
have snoking informtion.

Q Okay.

A The main thing is to have a good assessnent,
exposure assessment, good outcone assessnent, and
interpret it properly -- that's another problem-- and
mnimze as many of the biases as you can. For
occupati onal studies, a healthy worker; for veteran
studies, a healthy veteran effect. You have to keep

t hose biases in m nd. Sel ection bias could be a
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pr obl em because you' ve | ost people to follow up, for
exanpl e.

So, you know, if you mnim ze these biases,
that would be a high-quality study.

And high-quality studies are -- you know,
when NClI does a study or NIOSH, they're usually high
quality.

Q Uh- huh.

A And | ARC, when they do a study, usually high
quality.

Q So can | go through sonme of the factors
that -- I'mgoing to ask you, for exanple, if these are
factors or conponents that you would say are present in

the studies that you did for Canp Lejeune --

A Uh- huh.

Q -- that you have in front of you right there.
A Uh- huh.

Q So the cohort size, is that sonething you

woul d consider the |arger the cohort size, the stronger

the study?
A Yes, as long as it doesn't inpact your
exposure assessment. |If you --

Q What do you nean by that?
A In other words, if you -- if you include nore

people, oftentimes -- sonetines, it may weaken your
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exposure assessnent, because you're putting people in
there you're not sure of their exposures and stuff.

Q Ckay.

A So as long as it doesn't affect -- it doesn't
| npact the exposure assessnment, yes, the larger the
cohort, the better, especially if you're |ooking at a
rare di sease, |ike cancers.

Q Ckay. So a |l arge cohort provided that cohort

are exposed peopl e?

A That you've defined the exposure properly.
Q Okay.
A So they could have vari ous exposures, as |ong

as you define them properly --

Q Okay.
A -- assess them properly.
Q And woul d you al so agree that extensive or

regular followup is sonething also inportant if you're
doing a | onger-term study?

A If you can do foll owups, yeah. Oftentines,
that's -- studies haven't been followed up. But in the
occupational field, some have. There have been
dry-cl eaning studi es where the NCI has foll owed these
peopl e over time and keeps reporting new findings from
it.

Q And a termthat |'ve seen in sone of the
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materials is "AIC'" -- | don't know how to say this --
Akai ke Information Criteria. It's A-K-A-1-K-E.

A Yeah.

Q | don't know how to say that word. How -- do

you know how to say it?

A No.
Q Okay.
A It's a person's nane.

Q We'll just call it AIC. It's a nodeling to
define study ranges; is that right?

A Yeah, | see it as one neasure of the nodel
fit, and it's useful, |I nmean, if you're | ooking at
various different nodels. For exanple, if you have
four variables in one nodel -- exposure, maybe snoki ng,
al cohol, and, | don't know, sone other thing -- and
this study has three, you can conpare themwth this
AlIC if you take -- if you have two nodels with -- both
having four variables in it, but different ones, you

can, again, |ook at AlIC.

If you're -- | used AIC quite a bit to | ook
at the splines, the -- howto explain this -- the
dose-response curves that aren't -- that are -- that

take into account that the curve may change its shape,
and you can |l ook at AIC to see which -- where to put

t he knots where the changes occur.
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So there's various things you can do with
AlC. But nostly, in general, it's sone kind of
goodness-of-fit approach. There are other statistics
that also | ook at goodness-of-fit, but A C seens to be
one that a |ot of people use.

Q So you're | ooking for a high nunmber for AlC,

is that -- or just --

A | can't renenber now.

Q Okay.

A This, | can't renenber.

Q Okay. That's okay.

A | haven't used it in a while.

Q Okay. And if a study has a bad AIC, whatever
that -- whether it's high or low --

A Yeah.

Q -- what woul d that nean?

A Just neans that the fit is not as good, so

you may want to go with the nodel that has the better

AIC. And, again, | can't renmenber if it's higher or
| ower .
Q That' s okay.
A That's what happens in retirenent.
Q What about SMR, Standardi zed Mortality Ratio?

A Yeah, SMR could al so stand for Standardized

Morbidity Ratio. But, yeah, usually -- because it's
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hard to do incidence studies, it's usually death
studies, it's a standardized nortality ratio. And
that's the observed over the expected, and you -- the
observed nunber of cases of the particul ar cause of
death you're interested in. The expected nunmber cones
fromthe age distribution and maybe sex and race

di stribution of your population tinmes the -- sone kind
of standard rates, usually taken from |I|ike, CDC WONDER
or cancer -- U.S. cancer rates or whatever. And NDI
actually has their own death rates that you can use

automatically. So if you put the data in properly, you

get -- it kicks out an SMR for you for each cause of
deat h.

Q Okay.

A So that's why there's a lot of -- nortality

studies, it's very useful, the National Death Index,
and makes it easier for you to do these studies.

Q Okay. What about the Cox Proportionate [sic]
Hazard nodeling? And | think -- if | recall, one of

your studi es used Cox and the other one Poisson,

PO SSON.
A Yeah. They're actually simlar.
Q Okay.
A The Cox nodel |ooks at each age -- or age is

the tinme variable that we do. O her researchers use
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time to tunor or some other time variable, but because
cancer and age are so highly related, it's useful to
use age as your tinme variable.

So as people age and you have an event, |ike

a cancer, that you're interested in, the Cox nodel

takes that into account. So the Cox -- whereas the
Poi sson, instead of fine -- nore fine ages, the Cox
nodel -- the Poisson nodel will use age groupings.

So if you want to think about it, Cox nodel

I's nore individual |evel, Poisson is nore aggregate --
IS aggregate |level, not nore aggregate |evel.

Q Ckay.

A So if you don't have -- if you have broad
i nformati on on people, but you don't have specific
I nformati on on when they died or what age they died,
but you have sort of a -- if you can group -- if you
can use age -- broad age groupings, five-year age
groupi ngs, ten-year age groupings, and you have race,
sex, and so on, you can do a Poi sson nodel, and you get
roughly -- you can get roughly the sanme answer.

The value of a Cox nmodel is it takes into

account when the cancer -- disease occurred, as well as
the difference -- the magnitude of the difference
bet ween the two, so -- whereas if you do logistic

regression, for exanple, it figures out how many deat hs
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occur at the end of follow up and conpares that with --
you know, if you have an exposed group and unexposed
group, which one has a higher odds, but it doesn't take
I nto account when those di seases occur, what ages, were
t he ages anong younger people. The Cox nodel takes
that into account. So it's nore suitable, a better
nodel to use, if you can use it, if you have that

I ndi vi dual | evel of data.

Q Under stood. Ckay. And then what about

Q_D, - -

A Quantitative bias analysis.

Q -- quantitative bias analysis nethods --

A Yeah.

Q -- what about that? How does that play
into --

A Okay.

Q -- a high-quality study?

A Wel |, nobst studies don't use quantitative
bi as analysis. That's -- there was a textbook that was
produced a couple of years -- well, several years ago
now t hat there's been a second edition -- trying to

pronote the use of quantitative bias analysis to | ook
at confoundi ng.
Peopl e concerned about confounding all the

time, well, just how bad is it and what direction is
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it. It's not enough to say, oh, they didn't take into
account snoking; there nust be confounding. Onh, yeah,
wel |, how nuch, which direction? That's what
guantitative bias analysis is getting at. |If you have
a selection bias problem how nuch, you know, which
direction again. And sane with exposure

m scl assi fication.

For those biases -- selection, confounding,
exposure m sclassification -- you can do these nethods
that we do in these studies. But there are other
met hods you can use. You can -- again, | nentioned --
It's called negative control diseases. You can | ook at
COPD, and the chem cals that you're interested in don't
cause it. So if there's a difference in COPD in the
exposed versus unexposed, it nust be because there's a
snmoking difference. But if you don't see a difference
in COPD, then they're probably simlar in snoking.

So you can do a quantitative bias analysis
just by doing that. | would consider that part -- and
we use a -- we use both. W use negative control
di seases and the formal quantitative bias analysis in
t he cancer incidence and nortality study.

Q I n both of thent
A In both of them

Q Okay. Now, is that true for all three
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nortality studies?
A No. The other ones, we did npore of what | -

t he ot her approach. W didn't use quantitative bias

anal ysis. W used negative controls. | think we even
call it that in that paper. | can't renmenber. But
yeah, so instead of actually comng up with a -- if yo

| ook at the cancer incidence study, for exanple, there
are these tables where -- different possibilities of
the bias and what the inpact would be. That's a
quantitative bias. W didn't do that for the earlier
nortality studies.

Q These are factors that you would take into

account anytine you're going to do a study, and you

deci de what to apply in the various studies given the
facts and the materials that -- the informati on that
you have?

A Can you repeat that again?

Q Sure.

A | mssed the early part of that --

Q So we went through a lot of different
factors.

A Yeah.

Q And | realize in some of the factors, just,

| i ke you said, for exanple, the QBA, you applied in th

cancer incidence study and the 2024 nortality study,

u

e
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but not in the 2014 studi es?

A Ri ght .

Q So as an epidem ol ogi st, when you're
desi gning a study, do you consi der these various
factors and deci de what you can use based on the
I nformati on you have? Like, how does one deci de which
of these conponents you're going to apply to your data
and your anal ysis?

A | nmean, it depends on if you're -- | nean, |
anticipate that people will be concerned about snoking
and al cohol consunption and maybe even lifestyle
di fferences between Canp Lej eune and Canp Pendl et on,
for exanple. And so that pushes nme to try to address
t hose by | ooking at how big the bias ni ght be.

We didn't collect that information. W
didn't collect informati on on what they ate, what
they -- drinking. Even if you collected that
i nformati on now, how good would it be back then? So to
address those issues, you try to use negative control
di seases, for exanple, and quantitative bias analysis
is al so useful.

As | said, quantitative bias analysis is
slowly getting used, but | rarely see it yet. | think
that it will continue because they're teaching it. And

it's easy to do now because they have spreadsheets that
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make it easy for you to use it. But, you know, it's

new, so to speak, relatively speaking. So that's the

reason | did those -- | would do that, is because |I'm
concerned that people mght -- attack the study for
t hose reasons. | want to head that off by saying this

Is how bad it m ght be or not bad at all.

Q So you nean, |ike, the inpact it would have
on the --

A Yeah, | nean, confounding -- nost people
t hi nk of confounding -- that it nmeans that you have an

el evated risk ratio, for exanple, but it's really not
that. It's el evated because of snoking or sonething.

So that -- you know, so the direction of the
bi ases in that direction to inflate sonmething, that's
what nost people are afraid of. But actually, it can
go in the other direction. It really depends on the
preval ence of that confounder, snmoking, let's say, in
t he groups you're conpari ng.

So if there's no difference, there's no
confounding. |If one group has -- you know, if the
exposed people snoke | ess, then you're underestimating,
you know. And if they snoke nore, you're
overestimating, for exanple.

Q Right. So if they snoke less, it --
A Then --
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Q Bias is to the null?
A Bias is towards the null. So bias towards
t he null happens -- it could happen in confoundi ng, but

nost people think of it as the other direction.
Agai n, oftentines because the paradigmis

snmoki ng, and conparing a workforce with the general

community or sonething of that sort where that -- there

woul d be differences. But if you actually conpare
workers in a plant, usually there's no -- hardly any

differences. They all snmoke. O in the case of

Mari nes, nost of -- many of them snoked back then, and

so there are really no differences. You don't see
any.

Q When you say "differences,” you're thinking
of Canp Lejeune versus Canp Pendl et on?

A Yeah, | nean, in general, Marines back then,
at least half of them naybe nore, snoked a lot. So,
you know, snoking is a question, and so it's inportant
to indicate just how bad that m ght be, how bad --

affecting which direction it would go. And that's --

think that's inportant. A good study will -- certainly
in the future, good studies will use these nethods.
|"msure they will. But anyway -- so | don't know if

t hat answers the question.

Q So for purposes of sone of your conparisons
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bet ween Canmp Lej eune and Canmp Pendl eton, | know you do
addr ess snoking and al cohol consunption in those; but
essentially am | correct that because these are simlar
denogr aphi cs of young nen, predom nantly, entering, in
their late teens, early 20s, into the mlitary, you
didn't see that as a big factor -- as a difference
bet ween those two popul ations; is that fair?
MR. BAIN. Object to the form
THE W TNESS: Yeah, | didn't think that
we woul d see a big difference, but | wanted
to show it.
M5. GREENVWALD: Ri ght.
Q (By Ms. Greenwald) OCkay, let's go to the
2017 assessnment, the big one --
A The bi g one.
Q -- which | think is Exhibit -- let ne just
| ook -- Exhibit 6. No, not Exhibit 6.
A There it is. Five.
Q Exhibit 5. Okay.
Are you one of the principal authors of the
2017 assessnment ?
A | am the author.
Q You are the sol e author?
A (Nods head affirmatively.)
Q

Okay. Can you just sort of give, like, an
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to ask you sone questions specifically.

A Well, first of all, it's not a study. |It's
an assessnent.

Q Assessnent. |'m so sorry.

A It's not a neta-anal ysis.

Q Ri ght. Correct.

A It's not -- it's sort of, kind of, a
systematic review, but the whole -- but we
don't normally -- ATSDR doesn't normally do this.

What happened was the VA decided, with a | ot
of pressure being put on them to list kidney cancer,
acute myeloid | eukem a, and angi osarcoma of the |iver
as the three presunptive di seases that they wanted to
do. And that was not acceptable to the CAP or to the
three senators in this roomthat we were in
Washi ngton -- in Congress. The three senators were the
head of the -- | forget his nanme. But anyway, there
were three senators, the two senators from
North Carolina and the senator from Georgia, who |I'm
bl anki ng on, who's di ed, who has since passed.

And if you | ooked at -- kidney cancer, for
sure, should be on a presunption list, there's no

guestion about that, when dealing with
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trichl oroethyl ene.

Acute nyel oid | eukem a makes a | ot of sense
If we're tal king about benzene, for sure.

Acute -- angiosarcoma of the liver, you would
never see at Canp Lejeune. That's an -- you have to
have a heavy exposure to vinyl chloride, which you
woul d only get in certain manufacturing. It's a rare
di sease anyway; and, in fact, | think there was, |ike,
three at this one plant that started the whole -- that
was a cluster. So you rarely see it, even in a vinyl
chloride plant, but you shouldn't see it at all.

So putting that on the -- really, there
were -- so there were really only two di seases, really,
t hat made any sense to be on that list that the VA was
pr oposi ng.

And so they were -- the senators pushed them
hard. The VA secretary |ooked to ne and Dr. Breysse,
who was the head of the agency at that point, and said,
"“Can you help us?"

And we said, "Yes."

“Can you give us sonething in six weeks?"

"Yeah, we'll do it."

So | dropped everything and -- nost of the
tabl es you see in here were done within that six-week

peri od.
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During that period, |I had enough materi al
together so that it was peer-reviewed by two people to
give their advice. One person liked it, one person
didn't like it, but that -- so -- and | took their
coments into account. And we briefed the VA
resear chers/scientists.

So this was, | think, in -- July 2015 was the
neeting with the senators, sonewhere around there. The
briefing was six weeks later. |t was, roughly, in the
m ddl e of Septenber 2015.

And for the nost part, they agreed w th what
m -- with what ny assessnent was. There were sone
di sagreenents. Bl adder cancer was a di sagreenent.

Scl eroderma was a di sagreenent. Chronic kidney di sease
was a di sagreenent. Cardiac defects at the end was put
in there because a CAP nenber wanted ne to address it,
but it was really not sonething the VA was concerned
about. So --

Q I'msorry. Go ahead.

A So | started to wite it up. But we also had
this debate with the VA around bl adder cancer in

particular and tetrachl oroethylene. And there was a --

| ARC had done -- the International --
Q I nternational Agency for Research on Cancer.
A | al ways have problems with it. | just cal
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it TARC all the tine.

Agai n, what they do is just a systematic
review at that point, although they did a quickie
met a-analysis. | was there when they were discussing
the TCE and PCE.

For TCE, the kidney cancer was -- everyone
agreed. Non-Hodgkin's |ynphoma, there was a debate.
Li ver cancer was -- it was not as well-supported.

Non- Hodgki n*s | ynphoma, there was a bi g debate.

Q Can | stop you for a mnute there?

A Yeah.

Q The debate, was that with the VA, or was that
t he debate that you had with | ARC?

A No, no. I'msorry. In |IARC, yeah, yeah
yeah.

Q | just want to nmake sure this is clear.

A Ri ght .

Q So the debates you're tal king about right --
| didn't nmean to cut you off.

A Ri ght now, this has to do with I ARC and TCE
and PCE.

Q Under st ood.

A For PCE, bl adder cancer, there was sone
evidence. There was a debate about that, how strong

the evidence was, and then -- and to try to deal wth
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the issue, | ARC conm ssioned the neta-anal ysis | ooking
at bl adder cancer, in particular with dry-cl eaning

wor kers, but al so workers who use PCE in the
manuf act uri ng process.

And their neta-analysis is included in this
report, this assessnent. | thought it was strong
enough to concl ude that bl adder cancer was sufficient
evidence. | think it was a strong neta-anal ysis done
by TARC. And |I'mpretty sure they would have said so
too, but they didn't -- they haven't -- | don't know if
they' ve revisited PCE since then.

But anyway, so | pushed that with the VA |
al so was able to produce sonme nechanistic ideas, how
PCE m ght cause bl adder cancer. And that's all in
here.

So while | was witing the other parts of the
assessnent, | was researchi ng bl adder cancer and PCE
and trying to nake a case so the VA would change their
position, and they did change their position. So
that's why bl adder cancer is on the presunption |ist
and why it's -- in here, it's called sufficient
evidence. | thought there was strong evidence for
chronic kidney di sease and scl eroderma. MW
under st andi ng was OMB deci ded there wasn't for

scl eroderma, w thout giving any reasons, to nme anyway.
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Chroni c kidney disease, | think the VA felt
that that would be a huge grab bag of people having all
ki nds of ki dney problens, simlar to the problem
they' re having with neurobehavioral effects, which is
al so a grab bag and, you know, can include al nost
anything. So | think that's why they objected to that.
| think the evidence is strong there, but we didn't win

t hat one, that battle.

Q Okay. So let nme unpack some of this, okay?
A Sure.
Q So when you were tal king about that -- we

have a coupl e of "disagreenents" here, and | want to
make sure -- you were referring to "di sagreenents," not
you and |

A Ch, okay.

Q | want to make sure that | know which
di sagreenents you're referring to.

VWhen you were tal king about bl adder,

scl eroderma, and chronic kidney di sease, that was
di sagreenents --

A Wth the VA

Q -- with the VA and the assessnent -- or, |I'm
sorry, the VA believing that those di seases shoul d
be --

A Remenber --
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Q -- [indiscernible] diseases?

A -- initially it was a briefing --

Q Ri ght .

A -- with these tables, for the nost part.
Q Okay.

A | did add things to the tables when we

continued the literature review. But both of these
tables are pretty simlar to what | presented to them
in the long briefing that we woul d do.

Q So this -- so the discussion, disagreenent,
what ever we want to call it, that you were having wth

the VA was based on the tables but not the text?

A Well, it was based on the text, too, because
| had witten some of the text.

Q Ckay.

A Yeah. The text, | kept working on, and then
reacted to peer-reviewers of the -- a draft of this.

Q Okay.

A So, again, the task was to help the VA to
devel op a presumption list. So the key thing was the
initial briefing that | gave themin Septenber 2015,
and then the discussions back and forth around bl adder
cancer.

Once that was decided, and then they deci ded

not to include chronic kidney di sease and scl eroder ma,

Golkow Technologies,

Hsd7P:33/4-00897-RI  Document4ZEESt DR 7/03/25  Page 1YW AEExt.COM




© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 112

they said OVB decided for sonme reason not to include,
that the list was set. And so | just, you know, did
sonme nore witing, but nost of the witing had al ready
been done, and then we peer-reviewed it, made sone
changes, and so on.

So a lot of the introduction, too, had been
written, and that was peer-reviewed initially by the
two people. And | think there were just two. They
al so | ooked at sonme of the tables and sonme of ny
assessnment, |'mpretty sure. By that point, they would

have seen that table you see on page --

Q Which table are you referring?

A Let me see if | can find it in here. Pages
13, | think it is --

Q Ckay.

A The table that has the overall summary.

think they probably saw that too, the first group of
peer-revi ewers.

Q So you're tal king about pages 13 --

A Yeah.
Q -- and 147
A Uh- huh.

Q Okay. And so it was this -- this table that
was avail abl e during your discussions with the VA?

A Yeah, | think so.
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Q Ckay.

A Yeah, because | had to have sone summary
thing. | probably had that already done for them |
al so had tables. It was done in a Zoomcall, but |

think there was soneone in the room and they had --
they were able to get the hard copies, | think. [|'m
trying to renmenber. It was a |long briefing.

Q Ckay. So do you know who the two
peer-reviewers were? Do you renenber?

A David Kriebel, who's at Lowell. He's done a
| ot of occupational epi studies. And I'm blanking on
the other one. He's at Enpory. Kyle Steenl and.

Q So were the peer-reviewers reviewing this for
nmet hodol ogy, or were they reviewing it for outcones?
Both? Neither?

A Both. | think Kyle Steenland focused a | ot
on the outcones. Hi's comments were, "Well, this
doesn't jibe with what | ARC says."” But | ARC says sone
t hi ngs, EPA says sonme things, the National Toxicol ogy
Program says sonme things. Trying to bring them all
together, that was the point of this. So | had a
problemwi th what -- that advice from him

But the nmet hodol ogy, he didn't have any
problemwi th. David Kriebel had sone ideas on that, in

particular trying to decide how | ong you had to be
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exposed before you -- you know, it would be sufficient
to see sonething. And | was trying to figure that out,
| ooking at all the studies. And his coment was,
"Don't try. You won't be able to find it." And I
think he was right.

It is inmpossible to know how -- if it's a
birth defect, you know, exposures during a particul ar
point in tinme, you don't know how nmuch, but probably a
very | ow dose could cause sonmething if you hit it at
the right nonent. But for cancers, how | ong you have
to be exposed really depends on how hi gh the exposure
was you got in the first place. But we don't have any
I nformati on.

| know that the World Trade Center, they've
conme up with some m nimum exposures. But | feel, in
| ooking at the literature, it would be hard -- |
woul dn't feel confortable doing that. And so that was
one of the suggestions: Don't do it.

I"'mtrying to think of sonething that was --

Q W will get to that in a mnute. | guess

A The -- no one had a problemw th the
classification schene, at least in the initial peer
review. So later ones, | think they -- they wanted to

know why | put this together. | thought | had made
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t hat case pretty clear, but |I probably added additi onal
text to strengthen that.
Q So when you refer to "classification schene,"”

are you referring to pages 6 and 7? |s that what you

mean?

A Yes.

Q Or are you al so including page 5,
"Classification of Evidence"? | want to nmake sure --

A Six has -- 6 and 7 --

Q Ri ght - -

A VWhat's on page 57

Q -- that's the scheme. Five is where you talk
about the evidence.

A Yeah, here's the schene. Sufficient
evi dence, equi poi se and above --

Q Ri ght. Ckay.

A -- that was the one | chose. | OM used
anot her one for Agent Orange. They used -- | think
t hey used the sanme one for Gulf War. But they had
recommended this for VA work. And they also kept
changing the definition, | thought, when | | ooked
t hrough the Gulf War reports.

So | thought the best thing to do was to do

what the VA should do, which is give the benefit of the
doubt to the --
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Q Uh- huh.
A And so equi poi se made sense.
Q | know you nentioned | ARC earlier. The
met hodol ogy you -- not necessarily the classification

exactly, but the methodol ogy you used to deterni ne
whet her sonething i s equi poise or above or sufficient
or bel ow equi poise, isn't that really simlar to the
nmet hodol ogy used by | ARC?

A Well, 1 ARC takes -- you know, has separate
anal ysis of the aninmal data, the tox information,
mechani stic information, and the epi, you know, and
they make -- they classify both, and then they bring
all together and it's an overall classification, so -
so that's different.

| nmean, these are all -- they're simlar.
NTP has one. EPA sort of has one. And, you know, it
roughly -- they're roughly simlar. It's all a
judgnment call, you know, what a high-quality study, d
you agree with that neta-analysis, do you agree wth
that systematic review, do you have any -- you know,
is a judgnment call where you put it. And | wanted to

make that clear in here too --

Q Ri ght .
A -- that it is a judgnent call
Q And | want to nake sure | understand what -

it

'S

o

It
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how you -- what evidence you used to reach your
conclusions here. Again, |'mfocusing on the five
di seases in Track 1.

If | understand right, you used data, if it
was avail able, on the chem cals and those outcones from
EPA?

A Uh- huh.

Q Nat i onal Toxi col ogy Progranf

A Yes.

Q | ARC?

A Yes.

Q And then you did your own PubMed search?

A Yes.

Q But only for sure epidemology; is that
right?

A Yes.

Q And you only consi dered ani mal data and/or
mechani stic data if it was included in | ARC or one of
t he epi dem ol ogi cal studies that you | ooked at; is that
right?

A Yes.

Q Ckay.

A Because -- right, because you didn't have
time. | mean, | had -- you know, it was really done

quickly to help the VA. That was the whol e point of
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it. We wouldn't have done it otherw se, except we were
request ed.

So in order to do that quickly -- and that's
why | did it alone. Because by the tinme | tried to
train sonebody in this, I wouldn't have been able to do
it in tinme.

So that -- so, yes, | -- the -- each study,

I ncluding the Canp Lejeune studies, usually has a

di scussion section where it pulls in that kind of
Information. So since these studies did do that, just
| i ke the Canp Lejeune study, you could use that to get
a sense of what the animal data |ooks |ike wthout
having to do a lit review yourself. They've done it.

Q Ri ght .

A So use it.

Q And as you just nentioned, if |IARC had done a
nonograph on this chemcal, it would have had a
separate section for aninmal data?

A Yes.

Q And it woul d have had a separate section for
mechani sti c data?

A Yes.

Q So the only thing that you woul d have been
m ssing was if that was 10 years old, and so if there

was nechani stic data in that 10-year period and you
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didn't pick it up -- and it wasn't in so
epi dem ol ogi cal study, it wouldn't have
your analysis --

A Yes.

Q -- is that right?

A Ri ght. Yes.

Q Okay. And then am | also corr
data had a cutoff period of August 20167

A That was the last time | | ooke
literature.

Q Okay. So if there's been any
data, nmechanistic data, or epidem ol ogic

and/ or neta-anal yses from August 2016 to

t hat would not be included in your asses
A Ri ght .
Q -- in Exhibit No. 5; is that r
A Yes.
Q Okay. And so the concl usions

here were concl usi ons based on what ever
avai |l abl e, based on the ones we tal ked a

August 2016 - -

A Yes.

Q -- fair?

A Yes.

Q Okay. So did you do this -- vy

Page 119

me ot her

made it into

ect that the

d at the

ki nd of ani mal

al data

t he present,

sment --

i ght?

t hat you reach

sci ence was

bout, as of

ou said you did

Golkow Technologies,

&Ls379-3314,-00897-R]  DocumdhtVBEe5t Divigsigm7/03/25

Page W W vRpEext.com



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 120

this all by yourself?
A Yes.
Q And you did this in six weeks?
A Yeah.
Q Had you been working on sone of this

gat hering of data and | ooking into --

A Sure.
Q -- these chem cals and di seases before then?
A Yes.

Q So you had files that you could pull up

and --

A Yes.

Q Okay.

A But | was -- that's why | was the only one to
do it, because | had -- in order to wite a protocol

for the cancer incidence study, in order to wite a
protocol for the nortality studies, you have to al so do
a literature search and report what the literature is
In order to justify why you're doing the study in the
first place.

So |l -- and | also attended that | ARC neeti ng
where they discussed trichloroethylene and PCE, so |
was there for all the discussions. So | was in a good
pl ace to do this. That's why Dr. Breysse tasked ne
with it.
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And, again, in order to bring soneone el se up

to speed on that woul d have taken too | ong.

Q Ckay. Have you done any updates on this
since 20177

A |'"ve identified -- | think it was the end of
| ast year, | had identified a slew of studies since
2017 that would nmake a different -- an additional -- if
we wanted to update this, we could, but there wasn't --
there was sone tal k about doing that, but then it sort
of di ssi pated sonmehow.

But | was able to use sone of that materi al

i n the "Di scussion" sections of the cancer incidence
study and the nortality study. For exanple, there were
several studies |ooking at benzene, and | think it was
breast cancer, that were new. And that -- those new
studies got included in the discussion for the cancer
I nci dence study and the nortality study. So if you
| ook at the "Di scussion” sections, you'll see studies
there nmentioned that aren't in here because they were
done after 2016.

Q But in the cancer incidence study, |
assunme -- correct me if I'"'mwong -- that you woul d not
have put in discussions of new data or studies for
di seases that you didn't address in the cancer

I nci dence study; is that right?
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A Well, there wouldn't be Parkinson's, for
exanpl e.

Q Ri ght .

A But Parkinson's was discussed in the

nortality study.

If I didn't see an association, an increased
hazard ratio, which is the neasure we use, then |
probably didn't address it. But even -- for sone of
the cancers that | didn't see it for the primry tunor,
| saw for a histol ogical subgroup sonetines, and then
would bring in the literature for that.

Q Ckay. Okay.

A That was just the cancer incidence study.
You don't have histological information --

Q Fromnortality.

A -- fromthe nortality study.

Q | | earned enough that | knew that.

A Yeah.

Q Ckay. And you state on page 2 of Exhibit

No. 5, the last sentence of the second paragraph,
"This report represents ATSDR s assessnent of the state
of evidence at this tinme," right?

A VWhere is --

Q It's the | ast sentence of the second

paragraph on page 2, under "Overview"
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A Ch, yeah. Yes, yes, yes.

Q It says, "This report represents" --

A Yeah. Sorry.

Q Okay. And that would be, really, August of
20167

A Yeah.

Q Okay. So on page 3, you refer to MCLs for
various chem cal s.

A Uh- huh.

Q Why is an MCL relevant to your health
assessnment? How do you use MCLs in your health
assessnment ?

A Well, it's just -- this was background

i nformation so that people -- so that people know what

the levels -- the maxi num contam nant | evels that were
adopted -- nobst of them were adopted, for these
chemcals, in 1989 or 1991, around that period -- what
the |l evels were and what was at Canp Lejeune prior to
t hese MCLs bei ng established and -- for conparison. So
I f sonmeone saw 366 parts per billion of sonething, what
does that nean?

Q Uh- huh.

A A hundred parts per billion of
1, 2-dichloroethylene is the standard for that. |If you

see 100 part per billion of TCE, on the other hand,
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that's a different story. So we put the MCLs in there
just for reference so the reader would know.

Q Right. And MCL is the maxinmm --
Cont am nant | evel --
-- level that you can put in --
-- that's set by the EPA.
For drinking water, right?

For drinking water, yeah.

O >» O » O >

Okay. And so no one can serve drinking water
above the MCL?

A They shoul dn't, no.

Q Ckay. No one should serve drinking water
above the MCL?

A For exanple, in New Jersey, there were water

conpani es that did, and they had to get it down --

Q Ri ght .
A -- you know. Yeah.
Q Okay. So on -- also in -- under

"Background," there's references to estinmated anounts
of water that a Marine would drink. Were did you get
t hat data fronf

A Wel |, ATSDR got that data for their public
health -- for the Canp Lejeune public health assessnent
t hat was published in 2016. There were -- | think

there were two different reports that | saw -- |
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provided that to the health assessnent -- which tal ks
about how much Marines drank.

So this wasn't fromthe Marine Corps itself.
We didn't ask the Marine Corps how nmuch -- this was two
docunments that discussed this. That's nmy -- that's al

| can renenber.

Q Okay.

A | don't renenber the names of the docunents.
Q That' s okay.

A If you go to the Canp Lejeune public health

assessnent, though, they should list the references.
Q Ckay.

Al right. So we talked earlier about the
fact that you used EPA, NTP, and | ARC for your
literature -- not your PubMed, but what they had
eval uated for these chem cal s.

Why did you choose those three bodies for
your literature?

A Wel |, because they -- because -- well, | ARC
Is -- that's tasked -- IARC is tasked to evaluate these
chem cals for cancers. NIP is tasked to | ook at these
chem cals for other -- not just cancers, but other
endpoints. And that's simlar for EPA

So since we weren't just focused on cancers

here, it would have been inportant, for exanple, to
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| ook at EPA and NTP. But the other thing is that there
are sone differences in their assessnent, one -- and
time differences. Sonme were nore recent than | ARC and
so on.

So it was inmportant -- | thought it was
I nportant to ook at all the reports by the agencies
that are responsible for this, as part of the

assessnent. Again, to try tolimt the anount of tine

to do this, because if others have -- who |I respect,
EPA -- | respect EPA, NTP, and I ARC -- if others have
done that work, | was going to use it.

Q And | ARC isn't an agency, right? That's an
| ndependent - -

A It's part of WHO.

Q Right. But it is a research arm of the WHO,

A Yeah.
Q And so they don't regulate any particul ar

chem cal s

A No.

Q -- in any --

A No.

Q -- governnmental setting?

A | don't think so, no. They're

resear ch-ori ent ed.
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Q Yeah. Okay. And they only | ook at cancer,
right?

A They only --

Q Right. So as you nentioned, you couldn't use
| ARC for non-cancer endpoints?

A Ri ght .

Q Okay.

Ckay, let's go to the "Classification of
Evi dence" on page 5.

You said you | ooked at the various ways that
these entities classified evidence, and you chose | OM
ri ght?

A Uh- huh.  Yes.

Q And tell us why you chose IOMfor this
pur pose.

A Well, | chose -- well, 10OM had different
classification schenes, one for -- as | said, for
Gul f War and Agent Orange, which | think changed over
time. But they also had a report specifically for the
VA and the presunption program whatever you want to
call it. And so that's what we were tasked to do, is
to help themwth the presunption list. So | used that
classification scheme for that reason.

Q Okay. Fair.

Okay. So you nentioned earlier -- let's go
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to page 5 [sic], "Classification schene categories."”

A Uh- huh.

Q You nentioned -- and nmy notes are bad, so I'm
going to --

A We're on page 6, | think.

Q l'msorry. Page 6.

A Yeah.

Q l'"mgoing to -- ny notes are really bad on
this. | think you said that everyone agreed or no one

di sagreed with the classification schene. Did | get
that right? You said sonething about the
classification schene.

A Yeah, | don't recall anyone having a problem
with this classification scheme. | think -- you know,
they would say why this one and not another one, but
they weren't -- they didn't have a problem per se with
this one.

Q Okay. So let nme just go through a couple of
things with you on this.

So for "Sufficient evidence for causation,"”
you say, "The evidence is sufficient to conclude that a
causal relationship exists," right?

A Yeah. Yes.

Q So when you use the word "sufficient”

there -- | know | ARC uses "sufficient"” for epiden ol ogy
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as the highest category.

A Ri ght .

Q Are you using it in the sane context there
that | ARC would use it, as the highest category of
epi dem ol ogi cal evidence, that bias and chance can be
ruled out with reasonabl e confidence?

A Yeah, again, they also incorporate ani mal and
mechani stic assessnents in that, but -- and since this

i s focused on epidem ol ogy --

Q Ckay.

A -- it's slightly -- it would be a little bit
di fferent. But, no, this would probably be sim|lar.
This is strong evidence, | think, that -- you know, for

exanpl e, kidney cancer, | ARC said it was sufficient

evidence. | concluded, certainly, that it was too,
and, you know, so that -- it does --

Q Uh- huh.

A It is simlar.

Q But your schene al so does take into account
ani ml data, because on -- right, because on No. 2, you
do -- you can reach sufficient evidence if there's |ess

t han sufficient evidence from epi dem ol ogi cal studies,
human studies. But there's sufficient evidence in
ani mal studies, which, again, would be strong, right --

A Yeah.
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Q -- strong animal data, and strong evidence

that the agent acts through a rel evant mechanismin

humans - -
A Yeah.
Q -- or what we call nechanistic data?
A Yes, | take that into account, but it's not

the same as what | ARC does, which that's a separate Ilit
review for that and a separate assessnent for that.

Q Fair.

A That's the difference.

Q Okay. | understand.

Ckay, so -- but there's two ways under your

schenme that you can reach sufficient evidence --
Yes.

-- for causation?

> O >

Yeah.
Q Ckay. And then you go -- you explain the

consi derations --

A Uh- huh.
Q -- of assessing evidence using Bradford Hill.
Can you explain why you chose -- | think
there's, like, nine considerations. What is it about

t he ones you chose that are inportant to your
eval uation?

A There's sonme -- there are viewpoints,
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suggested viewpoints, by the way, by HIl, and sone are

nore relevant for infectious disease. For exanple,
specific -- specificity, an infection will cause a
specific disease, okay, but TCE m ght cause ki dney
cancer, non-Hodgkin's |Iynphoma, Parkinson's disease.
So you wouldn't want to rule any of those things out
because it's not specific, that it doesn't cause one

di sease. So specificity is not relevant --

a

Q Okay.

A -- off the top. The -- I'"'mtrying to think
of some of the other ones that aren't.

Q Maybe you could just say why these are
| mportant [indiscernible] --

A Yeah, these are --

Q -- positive.

A -- relevant to the kind of work we're doing.
These woul d be all relevant to environnental and
occupati onal epi studies.

Q Ckay.

A Tenporal relationship, of course, would be
relevant to anything. |If you don't have tenpora

relationship, you know - -
Q Ri ght .
A -- then -- but the rest are al so rel evant

some are relevant for infectious disease, but all of
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these are relevant to | ooking at occupational or
envi ronnment al exposures.

Q Ckay.

Al right. Then let's |Iook at "Equi poi se and
above evidence for causation."™ Before | get -- can |
ask you a question? Wuld you say equi poi se would be
the same as "as likely as not"?

A Yeah.

MR. BAIN:. QObjection, form

MS. GREENVWALD: What's the objection?

MR. BAIN:  Form

M5. GREENVWALD: Yeah, but what's w ong

with the fornf

MR. BAIN. Calls for a |egal conclusion.

MS. GREENVWALD: Okay.

Q (By Ms. Greenwal d) As an epidem ol ogi st, do
you have an opi ni on about whet her equi poi se would --
well, let nme ask it this way: What does equi poi se nean
to you?

A The way | explain it to a | ayperson is just
that, as |ikely as not.

Q Ckay.

Al right, so for equipoise and above, this
Is -- so if it's above equipoise, it would be

sufficient; is that fair?
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A No. There's -- no.
Q No?
A Just like other classification systens,

there's a space there --

Q Okay.

A -- so, you know, it may be equi poise, but
it's not here (gesturing), it's in between, so it's
equi poi se and above.

Q Ckay.

A That's how | --

Q Al right.

A So maybe the | anguage is a problem here
because it's -- it means as |ikely as not or better,
but not to the |evel of sufficient.

Q And you wote this "Classification schene
categories,” right? The sections we're | ooking at
right now --

A Yeah.

Q -- you drafted these?

A Yes, yes, yes. Yes.

Q Okay. And then you have -- let ne see if
have any ot her questions about that.

So you can have equi poi se and above and
w t hout sufficient epidem ol ogical studies, right?

A Wt hout sufficient evidence. The way |
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t hought about it -- and, again, | think |I base nuch --
nost of this on the 1OMreport that pushed this schene,
was if you have one really high-quality epi study, that
m ght be enough to push you over there.

For exanple, the Parkinson's study that was
done of -- the earlier one that Goldnman did was pretty
strong evidence on its own, but not strong enough on
Its own to go beyond equi poi se, you know, so it didn't
reach sufficient evidence, just that study al one, but
it was -- that -- | would consider it a high-quality
study and would push it at least into this category.

Is that the Gol dman 2023 study --
That's the -- no --

-- [indiscernible] thinking --

-- it's the earlier one.

-- of the earlier one?

> O >» O » O

Yeah. It would be referenced here.

Q Okay. When Dr. CGoldman was -- did he wite
anot her paper after the one you're referring to that's
referenced here on Parkinson' s?

A It wouldn't be --

Q No, I"'msorry, in addition to the one
referenced --

A Yeah, yeah. Yes. He did one at
Canp Lej eune.
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Q Ckay. And that was when? About 20237

A Yeah, | think that was late 2023, | think it
was, Yyeah.

Q Okay. Do you recall talking to Dr. Gol dnman
whil e he was wor ki ng on that paper?

A On and off, because | gave himthe
Def ense Manpower Data Center data and tal ked to him
about the study. But they had their own researchers,
and they did their thing.

Q Did he offer to put you on as an author of
t hat paper?

A No. He acknowl edged ne. | wasn't really
part of the research team and so | didn't -- you know,
| shouldn't be an author, but he did acknow edge ne in
t he paper.

Q Do you renmenber a discussion with himwhere
he asked if you wanted to be an author of the paper,
but there was a di scussi on between you that it woul d
take too | ong --

A Oh, well, that may --

Q -- [indiscerni ble] ATSDR?

A -- we may have discussed it. And everyone
knows, | think, that the peer-review process at CDC was
a lengthy process. | don't think that's news to
anybody, and so -- and | don't knowif it's gotten any
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better, really.
So that's what | told him that it would have

to go through our own process and may take years to see
the light of day. So -- but it wasn't necessary.
Again, | wasn't part of the research team It was nice
of himto ask, but | didn't feel that | should be on
the |ist.

Q Ckay. And then on page 9, you tal k about
"l npact of Bias."

A Ri ght .

Q And then the third sentence under that is
"The key limtation of all the studies was exposure
m scl assification. The inpact of exposure
m scl assification bias would likely be to bias
di chot onous conparisons (i.e. [sic], exposed versus
unexposed) towards the null if an effect of the

exposure is truly present, and to distort

exposure-response trends.” Do you see that?
A Yes.
Q So does that nean that if there are people

considered in the exposed group who were, in fact, not
exposed - -

A Yes.

Q -- that would bias towards the null?

A Most |ikely.
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Q Ckay.
A There are rare instances where it could go
t he other direction. You can't rule it out. But t he

tendency is in the direction of the null.

Q Okay. You nmentioned earlier that you' ve sort
of | ooked at some of the data on these chem cals since
you did the 2017 paper.

A Uh- huh.

Q Are those docunents that you left at the CDC

when you retired, or did you bring themw th you?

A | think that everything was put in a box and
given to -- | don't have any of them

Q Okay.

A But they would be -- a lot of them also, |

had el ectronically by then.

Q Okay.

A So | had hard-copy paper studies and al so
el ectronically. But all that was left behind. |
didn't --

Q Do you know what kind of -- what you would
have called -- if it was electronic, what would be a
likely title or a nanme for the file if one were | ooking
for it?

A I think the file nmay have been call ed

"Sol vents," actually, if |I remenber right. That's
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where | had all that literature electronically.

Q And how -- if soneone were | ooking for that,
how woul d they be able to see what your update was from
the 2017 assessment? Wuld there be any reference in
your files about that?

A The list of studies since 2016 would be in

t hat f ol der

Q In the "Solvents" fol der?

A Yeah.

Q Ckay.

A That's where | would ook for all this stuff,

yeah.

Q So did you do any analysis, or did you just
coll ect studies and put themin the folder?

A | did have -- | drafted an update for the

| ung cancer, for cervical cancer, and al so nmade

changes -- updated the breast cancer --

Q Okay.

A -- because there were new studi es since 2016.
And it's all in there, but we didn't go -- it didn't go
to peer review. It didn't go any further than a draft
because, first of all, | was too busy with the studies,

and there was no i npetus fromthe agency to do it.
just couldn't do it on ny owmm. | had to get sone kind

of sanction to do it.
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Q Okay. But am | right that, based on what you
just said, you didn't do any of that work for any of
the Track 1 di seases -- kidney, bladder, non-Hodgkin's

| ymphoma, | eukem a, or Parkinson's di sease --

A No - -
Q -- that you recall?
A -- because they were done. | thought this

was good enough for that. Any new studies are
mentioned in the cancer incidence study, because | did
see histol ogi cal subgroups of non-Hodgkin's |ynphoma
that were elevated, so | discussed that there.

Q Ckay. | want to get through this quickly,
and then I"'mtold we have to break for lunch. Let ne
just ask you a couple nore questions about the
assessnent, and then | don't want to be in the way of
anyone's hunger.

Okay. If you can junp to page 11.
A Dur ati on.
Q Yeah, "Assunptions on Duration of Exposure."
I want to focus on the paragraph that says,
"The studies evaluated in this report.” And -- |I'm
going to read it, and then | want to ask you a couple
of questions. Ckay?
It says, "The studies evaluated in this

report provide very limted information concerning the
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| evel or duration of exposure associated with an
i ncreased risk of a cancer or other disease. For
exanpl e, those studies that evaluated cunul ative
exposure or exposure duration often used w de
cat egori zati ons (exanple, duration of exposure greater
than zero to five years). An additional interpretive
difficulty is the possible inverse relationship between
duration and exposure intensity; exanple, high exposure
intensities may require only a short duration of
exposure, whereas | ow exposure intensities miy require
| onger exposure durations. Although cunul ative
exposure is a useful nmetric, it obscures this interplay
bet ween duration and intensity. Specifying a m ninmm
duration of exposure al so presupposes that there is a
known t hreshol d anount of exposure bel ow which there is
no excess risk. However, there is no conpelling
evi dence that such thresholds exist for the
contam nants and the cancers and ot her di seases
evaluated in this report.”

Okay, so | want to ask you a couple of
guesti ons.

When you nention that there's no conpelling
evi dence that such threshol ds exist for these
contam nants and cancers and ot her di seases eval uat ed,

Is it correct to say that based on your findings,

Golkow Technologies,

Hsd7P:33/4-00897-RI  Document4ZEESt DR 7/03/25  Page 1YW /AEExt.COM



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 141

there's no mninumthreshold of TCE, PCE, vinyl

chl oride, or benzene exposure bel ow which a person
woul d be safe froma risk of devel opi ng cancer or other
di sease?

A | ' msaying that we don't know, basically.
There's no conpelling evidence. So we don't know where
that |ine would be drawn.

It's not like | ead, where we have -- you
know, |lead is a good exanple. Asbestos m ght be, but
lead is. W don't have that kind of specific
I nformati on here.

If you have a certain amount of |ead in your
bl ood, you'll have this kind of outconme and so on.
There's nothing like that for alnpost all exposures --
chem cal exposures. Even radiation, there's sone
difficulties there as well.

So that's what |'m saying. |'msaying we
don't know, basically. There's no conpelling evidence
to draw that line. And so what agencies do is assune
there's no threshold for cancers when they do their
nodeling, and that's -- you know, it is controversial,
but that's what they've done to be on the cautious
side. That doesn't nean that it's inaccurate,
necessarily, because there may be a threshold

sonewhere. We just don't know where it is.
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Q Right. And so just because a study -- just

because there's, |ike, for exanple, a workers study
t hat shows an effect at -- I'mjust going to pick a
number -- 500 parts per billion of a chem cal and an

out cone of |eukema --

A Ri ght .

Q -- that doesn't nean that that's the
t hreshol d; that just nmeans, for exanple, that that
particul ar study eval uated people at that |evel and saw
an effect?

A Yes.

Q It doesn't nean that bel ow that nunber, it

doesn't al so have an effect --

A Ri ght .

Q -- fair?

A Ri ght .

Q Ckay.

A Yes. | nean, in aninml studies, they have
enough information they control, it's a controlled

experinment, so they can try to nake a case for we don't
see it at this level, we don't see the -- whatever the
outcone they're | ooking at.

So with a controlled experinment |ike that,
you m ght be able to make a case. | don't -- you know,

again, it my not be correct, but you could at | east
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make a case of where that line may be drawn. But in
human studies, as | said, the data is not there.

Q Ri ght. And would you agree that when human
studi es don't have that data, in other words, there
isn't a study that says, "Oh, this person was exposed
to 20 parts per billion and there was no cancer
outcone,” if that doesn't exist, would one | ook at
mechani stic data to try to understand the nmechani sm by
whi ch cancer occurs?

A Sure, if there was such -- and, again,
mechani stic information is also very sparse and limted
for many of these chemcals. But, yes, if you have --
any information |like that would be hel pful. If you had
an ani mal study, for exanple, where they actually
pi cked a NOAEL, as they call it, that would be of
interest. However, it's an animal, and is it the right
ani mal nodel for the human? That's a big di scussion
right there. And is this the right -- is this endpoint
rel evant to humans? That's anot her big problem

So even though you have -- it's a controlled
experiment and you can draw a |ine where you don't see
the endpoint, its relevance to humans has to be argued.
| mean, it's not obvious.

Q Ri ght. But sone nechanistic studies, you

woul d agree, are -- is done on human bl ood, is done on
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human bei ngs, actually, they | ook at cause and effect?

A There are sone, yes.

Q Ckay.

A Yeah, yeah.

Q Wul d you agree that even | ow concentrations
of the chem cals at issue here could still pose a ri sk,

dependi ng on other factors like duration or intensity
of exposure?
A Well, again, it depends on the endpoint too.

As | said, with a birth defect, it may not require nuch

at all. |It's the timng that's key. For cancers anobng
adults, that's different. So duration is inportant.
The wording here, | notice howthis is

written, and it could have been witten better. High
exposure intensities don't require a short duration.
The idea here was that you could have high duration of
a very | ow exposure. You can have a long -- short
duration with a high exposure, |long duration with a | ow
exposure. Cunul ative exposure puts them together, so
It doesn't tease it out. So, you know, the studies
have this probl em

And oftentinmes why you see differences in
studies is how the exposure occurred. Did it occur --
how high it was, but also howlong it was, and -- so

t hose are issues.
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Q So, in other words, the |evel of exposure is
dependent oftentimes on the duration of exposure and
vice versa?

A Sonetinmes, yes. Sonetines --

Q O it can be?

A Yeah, or not. Like I -- right.

Q So | read this to suggest, and perhaps | read
It wong, that cunul ative exposure alone also woul dn't

provide a conplete picture of the risk associated wth

exposure. |Is that fair?
A Yeah.
Q Ckay. What additional factors would you want

to consider in understanding the full risk of
devel opi ng cancer fromthese chem cals or Parkinson's
di sease ot her than cunul ati ve exposure?

A Well, again, it would be good to tease that
out fromlooking at intensity and duration, as well as
cunul ati ve exposure, and seei ng what you saw.

But in many of the occupational -- in
probably nost of the occupational studies, again, the
cat egori zati on of exposure is kind of w de, which
doesn't help you. If you're interested in whether one
nonth i s enough and the studies | ook at zero to one
year, what are you going to say? | nean, that's

been -- that is the problemin trying to do that.
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And | know -- as | said, NI OSH has done it
for the Wrld Trade Center. |'ve |ooked at that. For
the life of nme, I'"mnot sure how they did it because
the studies they are quoting have this problem And so
it's -- it's alimtation of these studies, in a sense,
but that's what they have, that's all the data they
have. That's all they can do and still see sonething
that's interesting and inportant --

Q Okay.

A -- but not for this purpose, to try to find a
line in the sand where if you don't have it this nuch
or don't have it this long, it won't hurt you. W
don't have that.

Q Okay.

M5. GREENWALD: | am going to break for

| unch --

THE W TNESS: Sure.

MS. GREENWALD: -- for you all.

THE VI DEOGRAPHER: The tine is 12: 34

p.m Going off the video record.

(Lunch recess taken.)

THE VI DEOGRAPHER: We are back on the

record. The tinme is 1:32 p. m

Q (By Ms. Greenwald) So welcone back from

|l unch. | want to nove to the cancer incidence study,

Golkow Technologies,

/Hsd7P:33/4,-00897-RI  Document4ZEESt DA 7/03/25  Page 14 /AFEEXt.COM



© 00 N oo o b~ wWw N P

NCRE SR SR R N o e e e i o
a A W N P O © 00 N O 00~ W N ., O

Page 147

which | don't have ny exhibit nunber on it. That's
what nunber ?
A Seven.
Q Okay, Exhibit No. 7.
Thi s paper hasn't been published in any

journal, right?

A Not yet. It will be.
Q It's awaiting publication?
A Yeah. It was accepted in Environnmenta

Heal t h Perspectives about two-and-a-half weeks ago.

Q Ch. Congratul ations.

A Thank you.

Q So |ike the other studies we tal ked about --
we' ve already tal ked about the peer-review process for

this cancer incidence study, right?

A Ri ght .

Q Okay. So | just want to ask you a coupl e of
guesti ons.

A Actually, the journal went through, | would

say, two rounds of peer review on this paper.
Q The journal where it's being published?
A Yeah, yeah, yeah.
Q And do you know why two -- why two rounds?
A I think -- well, because it doesn't use

significance testing, that m ght be one reason,
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al though they didn't have a problemwth that. And |
t hi nk because it's Canp Lejeune, | have a feeling that
t hat m ght be the issue.

In the past, Environnental Health
Perspectives was not that interested in Canp Lejeune

studies, at |least back in the day when we were doi ng

the early nortality study, so -- but they've changed
their mnd, obviously, but, um-- | don't know, they're
maybe just being careful. The comments the second tinme

around were nostly stylistic.

Q Okay.

A So. ..

Q So what is the significance -- excuse ne
using it twice -- of not using significance testing?

A Well, as | said, this is controversy that's

exi sted anongst statisticians for a long tine. And the
gquestion is: Is it useful to use significance testing
to interpret results?

And the problem-- | don't want to get into
t he whol e phil osophy and theory about it, but it
really -- it's both a decision rule and an inference
rule, you know, so -- and it's kind of confl ated,
unfortunately.

As a decision rule, it's yes, no, whatever

| evel you pick, okay, so that's -- you know, that's
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supposed to be a good decision, rule and it's not.

And then there's the inference rule, which is
how do you interpret a .05 p-value or .10 p-value and
so on, and it's not very good at that either. So it
fails on both sides -- issues.

And so there's a nunber of reasons why
significance testing is problematic. And as | said,
unl ess you really want ne to go through sone of them
there's -- there's the whol e nunber of articles that
were never part of the American Statistical
Associ ation's 2016 journal on this, and then there was
again -- for the 2019, their final say on it, which was
don't use it at all

Q Okay. So this goes back to the -- using the

95t h percent confidence interval, right?

A It -- well, a p-value of .05 and using --
Q Ckay.

A -- 95th percent, kind of sanme thing.

Q Ri ght. Ckay.

A There's no difference, really.

Q Okay.

A That's a m suse of the confidence interval,

is what it is.
Q Ckay. If you can turn -- just a couple of

guestions. W tal ked about this a ot already, so |I'm
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just going to ask a couple of questions.

A Uh- huh.

Q If you can turn to the page that, on the
bottom that little Bates nunber is -- the last three

nunbers are 106.

A 106.

Q And on this one, | can actually point you to
| i nes.

A Uh- huh, yeah.

Q If you can go to line 157 --

A Uh- huh.

Q -- and 158.

A Uh- huh.

Q It says here, "The drinking water exposures

at Canp Lej eune" --

A Ri ght .

Q -- "include contributions to total internal
body dose fromthree routes: ingestion, inhalation,
and dernmal . "

A Uh- huh.

Q When you're tal king about that, all of those
routes of exposure are fromthe water at Canp Lejeune,
ri ght?

A Yes. Yeah. The chem cals are volatile, so

you i nhale them when you use hot water, any hot water
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use, and they al so have a dermal because they're
sol vent s.

Q Ckay. If you go to page 117, that little
nunber at the bottom the Bates nunber --

A 117.

Q -- and if you go to line 498 and '99, it
says, "This study was approved by the Centers for

D sease Control" --

A Yeah.

Q -- "and Prevention Institutional Review
Board. "

A Ri ght .

Q What is that?

A It's for human subjects.

Q Ckay.

A So to protect human subjects.

Q So would that be true for --

A Every study has to go through |IRB.

Q Oh, so --

A That involves human subjects. Even -- yeah,

even the nortality study, we have no contact with
people. O this one, we'd have no contact with people.
It goes through IRB

Q Okay. | was going to ask if the nortality
study --

Golkow Technologies,

Hsd7P:33/4-00897-RI  Document4ZEESt DR 7/03/25  Page 189 /AHEExt.COM



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 152

A Yeah.

Q So they all go through that. Ckay.

A Ch, yeah, every -- all -- every study that we
did at Canp Lej eune when through |IRB, except the
assessnment of the evidence, which wasn't a study,
right.

Q So was this |ike another |evel of peer review
separate and apart from what we've tal ked about?

A They do -- well, in order to protect
health -- human subjects, the research needs to be
useful .

Now, if it's not useful research or done
poorly, it inpacts human subjects. People are put
t hrough an ordeal that they don't need to because the
study is not good, worthless, or at |east the proposed
study is not.
So, yes, they -- they do nake quite a bit of

comments that you would get froma peer-review
si tuation.

Q Okay. And then if you | ook at page 118 --

A Uh- huh.

Q -- lines 507 and 508, it says, "The nedi an
age of the Canp Lejeune and Canp Pendl eton Mari ne/ Navy
personnel subgroup at the start of follow up was 35

years, and the nedian age at the end of foll ow up was
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57 years." See that?

A Yep.

Q And it refers to Table 1la.

A Ri ght .

Q So this -- am | correct that this cancer
I nci dence study would not reach the nedi an age of nany
of the cancers that were being | ooked at for
Canp Lej eune?

A Right. Yes, it's a young cohort.

Q Ckay. | want to ask you sone questions now
about sone of the data collection for the cancer
I nci dence study --

A Uh- huh.

Q --and I'lIl try to -- let nme just -- can you
expl ain the process by which personnel data for
full-time civilian workers at Canp Lej eune and
Canp Pendl eton were collected for this study?

A So the Defense Manpower Data Center -- |
think that's what you're tal king about -- the Defense
Manpower Data Center has personnel records for Marines,

Navy personnel, and civilian workers.

Q Uh- huh.

A The civilian workers' database starts in 1972
and have it -- | think it's the last quarter of --

Q Uh- huh.
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A -- 1972. Yeah. And -- however, they didn't
i ncl ude nane in the database until sonmetine in '81, I
think it was. So it's, you know -- but they had
Soci al Security nunber, and so Social Security
number -- so it still could be used for that purpose,
for the purpose we wanted to use it for.
But for sone reason, they didn't capture

either the full nanme or sonetinmes maybe there's a

partial -- last name or sonmething, if | renmenber right.
But it was -- for sone reason, they didn't collect the
full name until '81

Q Ckay.

A And the -- and then there's a database for

Mari nes, personnel database, which for Marines starts
in April -- second quarter of '75.
Before that, they had data probably going

back to '71, but they did not have the unit code.
Wt hout the unit code, you have no idea where they
were. The unit code is key to know ng which base they
were stationed.

Q So what if you -- what if they found soneone
that didn't have a unit code? They just weren't
i ncluded in the study?

A No, everyone had a unit code --

Q OCh, I'msorry.
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A -- starting in April "'75.
Q | see.
A If you were -- to be in the study, you had to

be at Canp Lejeune or Pendl eton --

Q Uh- huh.

A -- sonetine between April '75 and Decenber
'85. Those people who started active duty before that
time, we didn't know where they were until April '75.
Then we have a unit code.

Now, there are muster rolls that were
conputeri zed by the Marine Corps, and | do that in
Italics because you can really just do one person at a
time. It really was not a -- that kind of a searchable
dat abase. At least when | was shown it in Quantico, it
was not a database |ike the DVMDC, where you can get al

this data together and actually use it. So --

Q You didn't use the nuster rolls for --

A | didn't use the nuster rolls at all, no.

Q And how -- do you appreciate -- do you
understand the difference what -- the kind of

i nformati on that would be on a muster roll versus the

data that would be in the DMDC? |Is there a difference?

A Yeah. The nuster roll would have a | ot nore
i nformati on than the DMDC dat a. It would have -- |f
woul d, first of all, say what base you were and your
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whol e record of what you did.

And so that's not really available in the
DVDC. \What's available in the DMDC i s, again, the
Soci al Security nunber, their nanme, date of birth, sex,
race, rank at the time when they were there, the

quarter, and a few other things, occupational code and

so on.
So there's plenty information in the DVDC,

but the nmuster roll will give you nore information. In

particular, it would tell us what we didn't know. If

soneone started active duty before April '75, we

woul dn't know where they were. The nuster rolls tel
you.
Q Okay. It also wouldn't show, am | correct,

I f someone was depl oyed off base at Canp Lej eune?

A Yes.

Q -- and then cane back?

A Yeah, it has nore information |ike that. So
that's a problemwith the -- with all these studies, is

that the unit code is helpful, but the person may not
be with the -- where the unit is based at that point in
time. They may be sonewhere el se, yeah.

Q Okay. What specific data points were -- and
you may have answered this and |I'mjust not fully

under st andi ng, but what specific data points were
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collected for civilian workers and why were they
I nportant in assessing cohort characteristics, |ike,
what data points for civilian workers?

A Well, as | said, the key ones, for matching
purposes with the cancer registries and the Nati onal
Death I ndex, would be the Social Security nunber and
the date of birth.

Q Ckay.

A Those two are key. Wth the Marines, we al so
had nane. That was key.

Q Uh- huh.

A And sex woul d be key. So those four
vari abl es are the key for matching. And we had at
| east three of themfor the -- for all civilian

wor kers, and four for civilian workers from'81 or so

on.
Q Ckay. And so for the -- for the data
points -- now |'m going to tal k about Mari nes.
A Uh- huh.
Q Wuld it be the sane factors, the Soci al

Security, rank --

A For matchi ng purposes, the Social Security
nunber, nane, date of birth, and sex, but rank was
I nportant. We used that in the nodel, as well as race

and sex. What el se, um --
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Q VWhy was rank inportant?

A | think rank gives you sone sense of -- we
| ooki ng for sonme soci oeconom c status type of
variables, and rank is one of them Education |evel
the time they were there at the base is also an
I ndi cator. These are not strong indicators, just th
only ones in the database that m ght be useful.

There was occupational code, but that didn
help much. So we really -- we tried to use it, but
didn't really explain anything, so we stuck with the
vari abl es of sex, race, education |evel, and rank.
for the workers, it was their pay grade.

Q Okay. Did you choose --

A OCh, no, it wasn't the pay grade.

Q Ckay.

A l"msorry. It was blue collar, yes/no.
Yeah. |'msorry.

Q Did you choose to use Canp Pendl eton as a

conparison to the Canp Lej eune cohort?
A Yes.
Q And why did -- why did you choose
Canp Pendl et on?
A Wanted a Marine base very simlar to
Canp Lejeune that did not have contam nated drinking

water, and so -- especially contam nation with these

re

at

e

"t
It

And

Golkow Technologies,

Hsd7P:33/4-00897-RI  Document4ZEESt DR 7/03/25  Page 189 /AHEExt.com



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 159

chem cals. And so Pendleton fit the bill. There were
no ot her Marine bases we could think of that would fit
the bill as well as Pendl eton would. They're very
simlar in so many ways, including the activities that
go on there and the lifestyle and everything el se, even
t hough it's in California.

The other thing is that a | ot of Marines went
to both bases; in other words, they went back and
forth. There's that. And, you know, there was sone
tal k about half the -- the mddle of the country on to
the West went to Pendl eton, m ddle of the country to
the East went to Lejeune. But | find that that
probably wasn't necessarily the case at all. So people

cane fromall different places to either one of these

canps.

Q If they went to both, were they excluded from
t he study?

A No, no. No, no, no. The way --

Q So how did you factor in -- |I'msorry.

A The way we describe it is that if you're at
Canp Pendl eton, as soon as you go to -- if you nove to

Canp Lej eune, fromthen on you' re assuned to be Canp --

Q Okay.
A -- you're characterized as Canmp Lejeune. |If
the other -- the reverse doesn't happen. If you're at
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Canp Lej eune, then go to Pendl eton, you're at
Canp Lej eune.

Q Ckay.

A Okay? Because that's the exposure.

Q That makes sense. Okay..

How does the | arge sanple size at

Canp Lej eune and Canp Pendl eton contribute to the
study's finding of liability?

A Well, it gives you nore power, statistical
power. You'll have nore outconmes. Just, you know, if
It was -- if it was a smaller cohort with the sane age

di stribution, you would have very small nunbers of
outcones. It's a young cohort. The larger you can
make it, the better.

So we | ooked at two different sizes. W
| ooked at everyone who -- regardl ess of when they

started active duty --

Q Uh- huh.
A -- and then we limted it to those who
started active duty -- actually, sonme were -- we went

back to Decenber '74, actually, to get as nmuch of the
new people in, | nean, people that weren't in the
earlier nortality study.

So we -- from Decenber to the first quarter

of '75, those were new people to the study that were
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not in the earlier studies.

Q Okay.

A Just, again, to increase the size because we

knew, with cancer in particular, if we're going to |
at histol ogi cal subgroups, it was going to be diffic
to interpret.

Q So can you explain the process you used to
coll ect the cancer data for the cohorts?

A Right. So the first thing -- we had a
contractor, Battelle, and their subcontractor was th
North Anmerican Association of Central Cancer

Registries. W call it NAACCR.

Q Uh- huh.
A NAACCR is the trade group, if you will, or
organi zation of all the cancer -- state cancer

registries in the U S. and Canada. And by having th
I nvol ved, they were -- at that tinme, they were start
a programto begin the early stages of having a
national registry, at least making it easier to do
t hese kinds of studies, and we gave them Canp Lej eun
data to push that effort forward.

They were going to | ook at three cancer
registries and get data for us fromthree, just for
test. And we said, "No, go after all of them" and

that -- sone started that group

ook

ul t

e
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But anyway, so NAACCR hel ped us -- hel ped
Battelle -- it was very inportant because the cancer
registries trusted NAACCR. They didn't know us from
Adam They're very protective, very protective, as
t hey should be, of their --

Q Uh- huh.

A -- cancer data. And so it was really hel pful
to have NAACCR intercede for Battelle and for us so
that -- so we -- | gave themthose -- the DVDC dat a,
particularly with those variables |I nentioned, and then
they had a test run with the registries to see how
things -- with a few, to see how things worked out, and
then they did it with all of them sent the data to al
the registries, including the VA registry.

The VA registry was unique in the sense that
a cancer registry staff person in Kansas who was
extrenely famliar with the VA registry actually did

the matchi ng, not the VA. The VA couldn't do the

mat chi ng.

The Departnment of Defense data, cancer
registry, |I did the matching. That, we spent -- we got
all the data from-- |I'mjunping around, but we got al

the data, the cancer data, fromall the states and the
VAin md -- certainly by md 2020 -- early 2021. And
| didn't get the Departnment of Defense data until,
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i ke, Septenber of 2022, so al nost a year and a half of
goi ng back and forth and back and forth.

| think the problemthere was that they --
they weren't resistant. It was nore of their
bur eaucracy and peopl e not knowi ng how to navi gate
their own system which took forever. But they also
said point blank, "W do not do matching."

Q This is DOD said that?

A Yeah.

Q Ckay.

A Said, "We'll give you" -- they gave ne all
their data, and then | -- you know, the entire cancer
registry data. And you'll see -- if you've gotten
those -- ny email -- | nmean ny files, you'll see it

there. It was a big dunp.

What that neant was that -- | had already
done the analysis, and then | had to redo it with this
new dat a.

So anyway -- so that's how it worked. It
worked with the -- | gave the DMDC data to Battelle.
Battell e and NAACCR worked with the cancer registries.
They did the matching, they all used the sane software,
except the DOD, because | did the matching --

Q Ckay.

A -- and -- linkage software -- and except for
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the VA they all did sonme sort of quality control,
renmovi ng duplicates, checking the positive matches and
sone of the negative matches. They all did that work,

whi ch they do, normally, at a cancer registry.

Q You say a negative match. In other words,
the --

A A match that didn't -- I'msorry, a match
that didn't -- a non-match.

Q Okay.

A They checked sonme non-matches just to make
sure --

Q Let me try --
A Right. |'msorry.
Q That' s okay.
So you nentioned -- | think this is clear,

but | just want to clarify. Wen you said "all
registries,"” you're tal king about the state registries,

not any kind of national registry, right?

A There is no national registry.
Q Ri ght .
A So we used all the state registries. W did

not get individual-level data from West Virginia. They
had a state |aw prohibiting it. So did Kansas. But
Kansas went this extra step to actually get consent

fromthe patients. So for nost of the matches in
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Kansas, we got individual-level data. There were
some - -

Q Uh- huh.

A -- we just got aggregate data, just |ike
West Virginia. So that was unfortunate, but that
was -- but all the other states gave us
i ndi vi dual -1 evel data, and we could link it to a
Soci al Security nunber and all the DVMDC data, so we had
a conplete data set to do the study.

Q Okay. And | want to make sure |'mright
about the VA, but --
Uh- huh.

-- did the VA do nanual reviews?

> O >

No.
Q Ckay. So for those registries that didn't

perform manual reviews, |ike the VA and the DOD, how - -
A Those are the only two.
Q How can you verify the accuracy of the

sources comng fromthose two entities?

A How can | verify it? Well, | went through,
al so, and renmoved -- | nmean the contractor went through
and renpoved duplicates, and then | saw sone extra
duplicates and renmoved themas well. So |I went through
and conbed the data nyself --

Q Uh- huh.
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A -- to make sure that there were no
dupl i cates.

The problem-- part of the problem was that
I f soneone was di agnosed in Kansas and then di agnosed
in a neighboring state, they were in both registries.
So that's a duplicate, right? So we had to renove
t hat .

So, no, we could not check -- in the VA
cancer data, we could not check for, as | said,
checking the positive matches and checking the
non- mat ches - -

Q Uh- huh.
-- like the other registries could do, no.

A
Q So I"'mjust trying to understand --
A

But that's with the -- | nean, but that's --
If -- anything you see fromthe VA that has to do with
cancer, this is what they do. They -- | doubt that

t hey ever take care of that database, and that's
probably the reason why we had to get soneone from
Kansas who knew t he dat abase well, because they -- the
states use the VA's data. They want to make -- have
conpl ete ascertai nnent.

I f someone goes to the VA hospitals,
sonetines the VA doesn't report that to the State,

apparently, and so -- we're not sure how big the

Golkow Technologies,

Hsd7P:33/4,-00897-RI  Document4ZEESt DA 7/03/25  Page 18 /AHEEXt.COM




© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 167

problemis, but it's -- the states try to get that
I nformation fromthe VA

Q You were anticipating nmy next question. So
the VA doesn't automatically provide its cancer data to
the state registries; is that fair?

A ' mnot sure | understand -- you nay have to

ask someone from NAACCR - -

Q Uh- huh.
A -- in particular about this or the CDC s
cancer group. But it's -- it's a -- | think for sone

states, there is cooperation; and for sone states,
there isn't. That's ny understanding. But we -- but
the idea was to get the VA data so we wouldn't be

m ssing any cases because of that.

Q Ckay. So you had the full VA data set and

t hen --

A Well, they did the -- as | said, the
mat chi ng - -

Q Ri ght .

A The VA's cancer data was used to do the
mat chi ng, just like any registry.

Q Ckay.

A So -- yeah.
Q So | think you've answered this, how you

dealt with duplicate records. Was that the contractor
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who did -- dealt with duplicate records except for --

you to DOD, right?

A well --
Q To the extent there were duplicate records.
A -- the data | get fromany contractor, |

al ways go through and --

Q Okay.

A -- | do extra cleaning because you never get
an entirely clean data set, in ny experience. So they
did their job in getting rid of as many duplicates as
they saw, but | saw additional ones, and so those |
t ook out.

So if there was a |ung cancer at one date and
then three years later there's another -- the sane |ung
cancer, again, that's a duplicate, you know. They
m ssed some of those. | didn't.

Q Okay. Al right.

Let me just show you one nore docunent. This
Is a study with your name on it. And am | correct that
this is a study that you did when you were with the
New Jer sey Departnent of Environmental Health?

A Yeah. But by the tinme this was published, |
was al ready at ATSDR - -

Q Ckay.

A -- I"mpretty sure. VWhat's the year on this?
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Q | think --

A Yeah. So, yes, | definitely was. Yeah.

Q But this was based on the work you did while
you were --

A Yeah, | helped Perry -- first of all, they

used ny assessnent of the contam nation, so the

exposure assessnent here is mne. | also showed Perry
how to do the analysis. So that's -- that was ny
contribution to this. This is -- we did an earlier
study. | was the third author there because | cane in

| ate into the study. Dr. Fagliano was the |ast --

Q Uh- huh.
A -- was the lead on that, and | did the
Poi sson regression in that study.
So, yes, both of these were done -- either |
was hel ping themwhile | was still in New Jersey and
then | left and they continued the study, or | was -- |

did it entirely in New Jersey, depending on the study.
Q Ckay. And | want to nmake sure |I'm-- and

this | ooked at both TCE and PCE and tri hal omet hanes,

right?
A No.
Q No?
A Just trichl oroethyl ene and perchl oroet hyl ene.

This -- the birth defect study | ooked at --
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Ckay. Okay, so this is just TCE and PCE --
Ri ght .

-- in that particular study?

> O >» O

Yeah, yeah. On the previous one as well.

Q Okay. And did you average those together in
comng up with your -- let nme get to the right table.
Just a mnute. |If you go to Table 2.

A Table 2. Ckay.

Q Do you have -- this is actually -- let ne
w t hdraw t hat question because | see right here it says
TCE. So Table 2 only addresses TCE contam nation --

A Ri ght .

Q -- Is that right?

A There's one that there's a typo, where it
says TC -- | thought. | seemto renenber there's one

t hat says TCE when it should have said PCE.

Q Ckay.

A Yes, Tabl e 4.

Q Ckay.

A It says, "TCE exposure (ppb)." It should be
"PCE." So they were eval uated separately.

Q So Table 4 is actually PCE, not TCE, correct?
| s that what you're saying?

A Yeah. Perchl oroet hyl ene, yeah.

Q Okay. Sorry.
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A So first we |ooked at the trichloroethyl ene,
we | ooked at the --

Q Al right.

A -- |l eukem a and non- Hodgki n's and
per chl or oet hyl ene.

Q Ckay. So | ooking at page 559 --

A Uh- huh.

Q -- for NHL --

A Uh- huh.

Q -- | just want to make sure I'mreading this
right. For concentrations in -- this is drinking

water, right?

A Yes.
Q Okay. For concentrations in drinking water
between .1 part per billion and 5 parts per billion,

you saw a relative risk of 1.28 for males and 1.02 for
femal es?

A Yeah. Uh- huh.

Q Ckay. And this is for NHL?

A Yes.
Q Okay.
A Total -- all NHLs, and then we have them

defi ned by grade.
Q Right. And then you have them broken down by

subparts -- subtypes --
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Q -- excuse ne, right? OCkay.

A By grade, yeah. | didn't do that in our
cancer incidence study. | separated them by

Page 172

hi st ol ogi cal subgroup, which | thought was nore
I nformati ve.

Q Okay. So let nme go to PCE now --

A Uh- huh.

Q -- on Table 4 --

A Uh- huh.

Q -- which | understand you' ve just corrected.
The "TCE" is actually "PCE" on page 560.

A Same problemw th Table 3, by the way.

Q Oh, okay. We'll look at that too.

A Change the T to a P on Table 3 and Tabl e 4.

Q So Table 3 is also P?

A Yeah.

Q Okay.

A One and two is TCE.

Q Okay. So if you look at Table 4, so for PCE
for NHL --

A Uh- huh.

Q -- between .1 part per billion and 5 part per
billion, the relative risk for males is 1.25; is that
correct?
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A Yeah.

Q Okay.

A And for females, it's .95.

Q Right. And for 5 parts per billion and over,
it's 1.10 for males and 1.08 for femal es?

A Yes.

Q And, again, underneath there, there's
differentials for the various grade of NHL, right?

A (Nods head affirmatively.)

M5. GREENWALD: Okay. | don't have any
nore questions for you right now.

THE W TNESS: Ckay.

M5. GREENVWALD: Onh, | didn't put a
sticker on your copy. So this will be
Exhibit -- thank you -- Exhibit 18.

(Exhibit 18 marked for identification.)

MS5. GREENWALD: Thank you very nuch for
your tinme this norning and early afternoon.
| will ask the wtness --

MR. BAIN: You want to keep going, or do
you want to take a break?

THE W TNESS: Sure, if it's okay.

EXAM NATI ON
BY MR. BAI N

Q Okay, Dr. Bove, ny nane is Adam Bain, as |
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i ntroduced nyself to you earlier today. | represent
the United States in the case. And |I'm going to ask
you sone questions about your Canp Lejeune studies.

A Okay.

Q First of all, what percentage of your work
over the past 15 years would you say has been devoted
to Canp Lejeune?

A Past 15 years, so that goes back to 2009, |
woul d say a major portion. | also worked on the PFAS
stuff as well, which also took sone tinme, but | think
Canp Lej eune was the nmjor.

Q So it would be over 50 percent?

A Oh, yeah. Onh, yeah.

Q Now, | know we're focused on the five
di seases that --

A Uh- huh.

Q -- Ms. Greenwal d nentioned, but |I do want to
go back to sone of your earlier studies just to get
sonme net hodol ogi cal issues --

A Uh- huh.

Q -- clarified.

So | think I want to start with what |
believe is, and correct me if I'"'mwong, the first
Canp Lej eune epidem ol ogi cal study, which was -- would

that be the birth defects and chil dhood cancer study?
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A That's the first one, except for there was a
study done by -- what's her name -- Nancy Sonnenfeld,
whi ch was part of her dissertation, which | ooked at
birth outcones, but that was prior to the water
nodel i ng bei ng done.

And so there was -- there was a nmjor error
I n assum ng that Hol conb Boul evard was unexposed when
they -- there was a period of tine before 1972 when it
actually received Hadnot Point water. So we redid it
for that reason, but -- so based on the water nodel,
that was the first study, yes.

Q Ckay.

MR BAIN. So I'd like to make this the
next exhibit, which |I believe would be

Exhi bit 19.

(Exhibit 19 marked for identification.)

Q (By M. Bain) Dr. Bove, can you identify
Exhibit 19 as the birth defects and chil dhood cancer
study --

Yes.

-- that we were just referencing?

> O >

Yes.
Q And this was published in the journal
Environmental Health; is that right?

A Yes.
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Q And you're |listed as the author, along with
Perri Ruckart and Morris Maslia?

A Yes.

Q What was your role as conpared to

Perri Ruckart and Morris Maslia?

A My role was to sort of direct the study and
to -- initially we had -- ny supervisor was directing
the study. | helped with the protocol. But she noved

on, and |I directed the study. Perri did the
statistical analysis. And Murris, of course, did the
wat er nodeling. So -- and then | helped with the
I nterpretation, helped with the witing, and so on.
Q Okay. And as | understand it, in this study
you | ooked at live births between 1968 and 1985 to
not hers who resided on Canp Lejeune during a pregnancy?
A Yes.
Q And that woul d have been a case-contro

study; is that right?

A Yes.

Q Can you descri be what a case-control study
i s?

A A case-control study in particular, in this
situation, we identify the cases and then we take -- so

that's the case group. And then we take a sanpl e of

t he non-di seased or other diseases, depending on the
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ki nd of study, as your control group.

Q Uh- huh.

A And you |l ook and see if the -- if the case
group has hi gher exposures than the control group.

Q So you had a case group that you found of the
particul ar conditions that you were | ooking at --

A Ri ght .

Q -- and then a control group of people who did
not have those conditions?

A Ri ght, vyes.

Q And you conpared the exposure between the
two?

A Yeah.

Q For the exposure value for the nothers, you

used the historic reconstruction of contam nant |evels
t hat ATSDR had done through the groundwater fate and
transport and water distribution nodel ?

A Yes.

Q And that's why Morris Maslia is |listed as an
aut hor; he was the one responsible for that?

A Right. 1In fact, the reason Mrris was given
that task was for this study.

Q And that water nodeling provided nonthly
average estimates of the concentrations of contam nants

in the drinking water delivered to certain residences?
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A Yes.

Q Wul d you agree that there was a data
limtation, with respect to the water nodeling, because
there was a small nunber of drinking water contam nant
results fromactual sanples that were taken at the
wat er treatnment plant?

A Well, yes. That's why we had a nodel, for
t hose reasons.

Q Woul d you agree that the dose cal cul ati ons
generated fromthe ATSDR s water nodel are sinul ated
values with uncertainty inherent in such sinulations?

A Sure, yes. And it's stated so in the
docunents thensel ves, yeabh.

Q So the actual concentrations could have been
hi gher or | ower than the val ues generated by the nodel ?

A Well, again, two different things. A sanple
Is a--1is a--1is apoint intime. They're averaging
over the nonth. So the highest average -- nonthly
average for TCE didn't approach the high | evel of
1400 parts per billion froma point sanple in 1982. So
right off the bat, there are those differences because
we're |looking at different periods of tinme, point
estimate versus nonth.

But they did try to conpare the nodel

estimates with the sanple data that they did have, and
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It was in agreenment to the extent that you would in
t hese kind of nodeling exercises.

Q But you're aware they only had actual
sanpling fromthe 1980s and they actually nodeled it
for decades earlier?

A Yes.

Q And the nodels that -- or you don't really
know what the actual concentrations were in those prior
decades?

A Of course not. They did not sanple it.

They -- yeah.
Q And the levels that the nodel produced could

have been either higher or |ower than what the actual

| evel s were?
A Sure, yes. There's uncertainty.
Q Now, to determ ne residency for the exposure

I nputs for the study, you used the residential
i nformation that you collected during interviews; is
that right?

A Yes. We also had fam |y housing records as
wel | .

Q Ckay.

A So we used bot h.

Q And you mat ched that information, using both

the residency and the housing records, to the water
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nodel ing results to determ ne concentration |evels?

A Well, yeah, if the resident was at
Tarawa Terrace, for exanple, we used the Tarawa Terrace
values. |If they were at Hadnot -- Hospital Point or if
they were at any of the Hol conb Boul evard areas, we

applied the |levels --

Q Okay.
A -- for that.
Q So for both the case group and the control

group, were there sone people who you determ ned would
be, quote, unexposed within those groups?

A Yeah, there were -- there were housing
areas where the water was not contan nated.

Hol conb Boul evard treatnent plant, for exanple, from
'72 on, except for a few periods, was clean, and so
that would be -- and then there was variations on

| evel s. So earlier our estimtes were | ower, then
as -- then as tinme went on, they kept going up.

Q Ckay. So you divide that -- you divide the
peopl e who were in the study, both the cases and
controls, into exposed and unexposed groups; and then
for those who were exposed, you matched those to the
concentration levels in the nodel?

A Yeah, and so we have -- if you see sone of

the tables, we have different | evels of contam nati on
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for each of the nothers. So you either had none or --
|'d have to | ook and see what the |levels are, but the
tables have -- let me see if | can get to the table.
Let's see.

So Table -- 797, Table 4, for exanple,
unexposed -- so we have unexposed versus exposed.
Let's say for PCE, you can see the values there and the
nunbers and so on.

Then we | ooked at bel ow MCL and above MCL
Okay? So we divided the cases and controls into those
categories to see if there were nore cases in those
categories than controls. But for sone, |ike benzene
and clefts, we just | ooked at unexposed versus exposed.
We didn't have enough data to do anything nore. And
simlarly for neural tube defects.

Q And did you -- so differentiating into the
different |levels, were you | ooking for sone type of an
exposur e-response rel ati onshi p?

A Yes, yes. That strengthens your
I nterpretation if you see that, yes.

Q Okay. And do you recall generally what the
results of this study were?

A The odds ratios for benzene and
trichloroethylene were el evated for neural tube

def ect s. For chil dhood cancers, it was PCE,
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perchl oroet hylene. We didn't see anything for clefts,
if I recall, which is -- |'ve seen in other studies
that you don't oftentines see an effect anong clefts,

so that wasn't surprising.

Q Okay. Since we're not really focused on
chil dhood cancers and birth defects, I'mnot going to
spend too nmuch time on that, but this paper was -- was

this paper first submtted to Environnental Health

Per spectives?

A No.

Q No?

A No. It was submtted to Environnental
Heal t h.

Q Okay. And why was it submtted to
Envi ronmental Health; do you recall?

A Well, it's a good journal. | think at the
time, we thought that Environnental Health Perspectives
was not interested in Canp Lejeune studies, so that
was -- | don't know who -- how that -- who found that
out or what. | just heard that from | eadership, that
t hey probably won't publish Canp Lej eune work. And
why, | have no idea.

Anyways, but it was a good journal, and so we
decided to send it to them W could have sent it to

an epidem ologic journal, |ike American Journal of
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Epi dem ol ogy, but this kind of study really fit this
journal better than just a straight epidem ol ogic
j our nal .

Q Okay. But do you recall any conmmuni cati ons
bet ween ATSDR and Environnental Health Perspectives

about this study or any of the earlier --

A No.
Q -- Canp Lejeune studies?
A No. | just hear -- it's hearsay, and so we

just didn't bother to even try --
Q Ckay.
A -- Environnental Health Perspectives. That
was true for the nortality studies back then too.
Q Okay. | want to turn to the nal e breast
cancer study that was done.
A Ckay. Do | have that or --
Q ' mgoing to give you a copy.
A Okay.
MR. BAIN. Mark this as the next
exhi bit.
(Exhi bit 20 marked for identification.)
Q (By M. Bain) 1|'ve marked as Exhibit 20 the
2014 study entitled "Evaluation of contam nated
drinking water and nal e breast cancer at Marine Corps

Base Canp Lejeune: a case control study." Do you see
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t hat ?

A Yes.

Q And you're the author of the study again,
along with Perri Ruckart and Mrris Mslia and, on this

study, al so Edw n Shanl ey?

A Yes.

Q What was your role on this study?

A It was ny idea. And also, | devel oped the
protocol. And that's about it. | think that -- and |

reviewed the wite-up, helped with the wite-up, but |
did not -- oh, no. I'msorry. | did do sone anal ysis,
yes. The proportional hazards analysis is mne in
her e.

Q And this study was also submtted to
Environmental Health; is that right?

A Yes.

Q Do you know whether it was submtted to any
ot her journal s?

A | don't think so, no.

Q And |i ke the childhood birth defect and
cancer study, this was a case-control study, right?

A Yes.

Q But unlike the birth defect and cancer study,
the cases and controls were not limted to those who

had been at Canp Lejeune; is that right?
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A Right. It was all Marines.
Q And - -
A So the -- but the exposure was Canp Lej eune

versus all other Marines, yeah.

Q Right. So the cases and controls were
Marines that were included in VA's Central Cancer
Registry; is that right?

A The cases were those who were in the Mrines
and t he database, the VA database, who had mal e breast
cancer. And the controls -- we would pick three other
cancers that we felt were unrelated to these
contam nants as the control group and took those.

Q And the controls were those who had a type of
cancer that you determ ned were not associated with
sol vent exposures, including skin cancer, bone cancer,
and nmesot hel i oma?

A Ri ght, yes.

Q And as with the chil dhood birth defect and
cancer study, you used ATSDR s water nodeling as part
of the exposure assessnent?

A Yes.

Q And, again, that's why Morris Maslia is
| i sted as an author?

A Ri ght .

Q And, in fact, if you |look at this particular
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study --

A Uh- huh.

Q -- It actually includes charts for the
di fferent housing areas at Canp Lejeune, right?

A Ri ght .

Q And those charts are included in the paper as
Figures 1 through 77

A Yes.

Q Those charts designate different residential
areas such as Tarawa Terrace, Knox Trailer Park,

M dway Par k, Paradise Point, Watkins Vill age,
Ber kel ey Manor, and Hadnot Point, right?

A Yes.

Q And you used this data, with information from
fam |y housing areas and barrack units, to assign
contam nant-specific residential exposure |evels for
each case and control assigned to Canp Lejeune?

A Ri ght .

Q However, a case or control, even if assigned
to Canmp Lej eune, was designated as unexposed if the
i ndividual lived off base or in an area that received
uncont am nated dri nking water?

A Ri ght, yes.

Q The actual contam nation |evels during nost

of the study period were unknown, right?
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A The sanple -- there's no sanple data before
1980.

Q Ckay. So the actual contam nation levels --
what was the -- what was the year of -- the subjects of

this study, what were the years at Canp Lejeune; do you

recal | ?

A l"mtrying to renenmber. It should be
sonmewhere here. Let's see. Well, we wanted to make
sure they were -- the eligible study nenbers were mal e

Mari nes born before 1969 and di agnosed with or treated
for cancer from January 1st, 1995, which is when
they -- the VA registry actually started, till
May 2013, when | guess the data was | ast avail abl e.
So they excluded those born after

January 1st, 1969, as those individuals were not old
enough to serve during the period of contam nation at
Canp Lej eune. You have to be at least 17 years --
right, so that's -- so they wanted -- so these -- it
coul d have gone back quite a bit, whatever -- if they
wer e di agnosed in the VA registry, right, they could
have been at Canp Lejeune in the '40s --

Q Uh- huh.

A -- for all -- for all I know, or '50s.

Q So if you | ook at page 3 where it says

"Exposure Assessnent,"” the first sentence says,
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"Actual contam nation |evels during nost of the study
period are unknown."” Do you see that?

A Ri ght. Yes. Yes.

Q And then if you |l ook at the Table 4 on page
12 --

A Uh- huh.

Q -- the study found sone positive hazard
rati os above 2, as reflected in Table 4, right?

A Ri ght .

Q In particular, hazard ratios were above 2 for
hi gher cumul ative PCE, TCE, and vinyl chloride
exposures?

A Ri ght .

Q Woul d you agree that the confidence intervals
were very wide for all relationships?

A Yes. There were only two cases, for exanple,
and eight controls in the high exposure group for PCE,
for exanple, and sonething |like that for sone of the --
you know, simlar small nunbers |ike that. So when you
have smal |l nunbers, you have high confidence intervals.

Q And | noticed in several of your studies, you
refer to confidence interval ratios, or CIRs, right?

A Right. W didn't do that for this study.

Q Ckay.

A Yeah.
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Q What is a confidence interval ratio
calculated to reflect?
A Ckay, well, the ratio is upper limt divided

by the lower limt, okay?

Q Uh- huh.
A And it's a neasure of precision. |Instead of
worryi ng about where the confidence interval lies,

because it can nove because of bias, it's trying to get
at just the precision issue, just howwde it is --

Q Uh- huh.

A -- and have a netric that you can use to
conpare with other studies and other associations you
m ght have. So that's what a confidence interval ratio
I S.

It's been pronoted by -- it's new, relatively
new, although there is a 2001 paper that advocated for
it. And Dr. Savitz, for exanple, in his book
recomends it too, and others have recomended it, and
SO we use it.

Q So is it fair to say the narrower the
confidence interval ratio is -- or the narrower the
confidence --

A The smaller the ratio is, yes, but it also
Is -- it indicates how narrow the confidence interval

IS, sure.
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Q So the smaller the ratio is, the nore precise
the effect?

A Yes. Yes.

Q And the nore confidence you have in it?
A | hate to use that term It's a poorly
chosen term by the people who canme up with it. It's

just a precision; it means that there's | ess
uncertainty about that point estimate.

The focus is on the point estinmate, the
hazard -- in this case, the hazard ratio; and in the
ot her cases, it's the odds ratio, whatever. And you're
just trying to get a handle on what kind of -- how nuch
uncertainty there is about that estimate.

So that's what we're trying to do with a
confidence interval ratio. And that's what you should
be doing with a confidence interval in general.

Q I's the confidence interval ratio -- | think
you nmentioned it's relatively new.

A Uh- huh.

Q Wuld I find it in any standard
epi dem ol ogi cal references?

A | just nmentioned one.

Q Okay. Which one is that?

A Dr. Savitz's book, which |I'd have to -- |

don't have it in front of -- the title, but it's in
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second edition, | know that, and it was published a

coupl e years ago. Yeah.

Q So it's Savitz's -- he has several books, |
know.

A Well, this one is on interpreting epi --
epi dem ol ogi cal data. | don't know if | referenced it
i n the cancer incidence study or not. | can't

remenber. Because | had other references for it. You
can see journal articles. |I'mwondering if it's -- |
nmean, the Modern Epi dem ol ogy, Volume 4 -- not

Vol ume 4, the Fourth Edition, tal ks about how to use a
confidence interval in simlar ways, but they don't
actually use the term"confidence interval ratio."
They're just basically saying -- |looking at the width
of a confidence interval, which is what that --

Q Uh- huh.

A -- ratiois. And simlarly, that's what
Savitz says in his book. So | think those are pretty
standard. Certainly, Moddern Epidem ology is the
standard book in the field.

Q Moder n Epi dem ol ogy?

A Yes.

Q Do you consider that to be an authoritative
treatise in your field?

A Yes.
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Q Are there any others in the field of
epi dem ol ogy that you consider to be, you know,
authoritative treatises?

A Not -- | nean, that is --

Q That is it?

A That -- to ne, that's the nost inportant
epi dem ol ogi cal textbook. It's the nost difficult as
well, but it involves a whole slew of well-known

researchers, including top theoreticians in
epidem ol ogy. It's always been the standard. Each
edition is pretty nmuch the standard.

Q And as far as, you know, determ ning what an
appropriate confidence interval ratio is for precision,

has t hat been agreed upon and --

A No.

Q No?

A No.

Q So you would not find that specified in any
literature, like it needs to be 2 or it needs --

A No.

Q -- to be 37

A No, no.

Q And here in the mal e breast cancer studies,

t he confidence interval ratios were well above 3 for

all relationships, right?
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A Right. Sone of them are nore than 10, yeah.

Q Yeah, in fact, some of them were nore than
20, right?

A It may be, yeah. Yeah, yeah, so -- yes. But
you can see the width. You could see it. They're
wi de. | nmean, you don't have to calculate a confidence
i nterval ratio.

Q And, in fact, you say in the "Limtations"
section of the study on page 13, in the second
sentence, that "Findings fromthis study were based on
a small nunber of exposed mal e breast cancer cases
resulting in wide confidence intervals for the
estimted ORs."

A Right. M view was this was a first | ook
t hat coul d be done quickly, although it wasn't done as
qui ckly as | was hoping it would be, because we had VA
data. Getting data on -- getting additional data on
each of the cases and controls using service records,
that took tine.

Q Uh- huh.

A And that probably slowed things down.

Q Okay, |'mdone with that one now. |'m going
to go to the 2014 nortality study, which |I think you
al ready have.

A Yes.

Golkow Technologies,

/Hsd7P:33/4-00897-RI  Document4ZEESt DA 7/03/25  Page 19WWFAEExt.COM




© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 194

Q Exhi bit No. 3.

A The first one, yeah. Yeah.

Q So I'"'mshowng to Exhibit No. 3. This is
entitled "Evaluation of nortality anong Marines and
Navy personnel exposed to contam nated drinking water

at USMC Base Canp Lejeune: a retrospective cohort

study," correct?
A Yes.
Q And you are listed as an author of this

study, along with Perri Ruckart, Morrris Maslia, and

Theodore Larson?

A Yes.

Q What was your role in conparison to the other
aut hors?

A | wote the protocol, did the analysis, wote

it up, pretty nuch did al nost everything, except the
wat er nodeling, of course. Morris Maslia does that.
Perri helped with working with the contractor in
collecting the data, so |I included her. And she was
i nvolved in the witing to sone extent, or at |east
editing ny witing. And Ted Larson gave ne sone
statistical -- not statistical -- programm ng codes and
hel ped with the data nmanagenent.

Q Ckay. And like the childhood birth defect

and cancer study and the nale breast cancer study, this
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was al so published in Environnental Health, right?

A Ri ght. Yes.

Q Is there any reason that you kept submtting
studies to the sanme journal ?

A We just think it's a good journal that people
read, and we were trying to get these results out,

di ssem nat ed.

Q Ms. Greenwal d brought up the fact that you
had gotten the Ozonoff Award. Do you recall that?

A Yes.

Q And is it true that David Ozonoff is the
founder of this particular journal?

A He is one of the two founders. Dr. G andjean
is the other, as far as | understand, yes.

Q Did you have any particular relationship with
Dr. Ozonoff during this period of tinme?

A No.

Q Okay. You did not really know him
personal | y?

A Oh, no, | did --

Q Uh- huh.

A -- years ago. \Wien | worked for Science for
the People, he wote an article for the magazi ne way
back in '76.

Q Uh- huh.
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A So |'ve known himfor a long time. W both
participated in a -- in the NAS panel on drinking
water. We produced three books, and he was the | ead
person in that conmttee, and | was on that commttee.

So we've worked on stuff before, and we've
been interested in toxic waste sites and health
effects, so -- but we -- but -- we sent it to this
j ournal not because he was there, but because we felt
that the journal would be interested in these and al so
woul d be receptive to the idea that they weren't using
significance testing to deci de what was inportant and
what wasn't.

So we figured that that -- this journal would
be open to that as well. So for those reasons. And
al so because, as | said, it is a popular journal for
environnental health. It's gotten nore popular as tine
has gone on.

Q You were questioned by Ms. G eenwal d about
t he precautionary principle, and you were asked several
guestions about that.

A Uh- huh.

Q Wuld -- the scientists who do not use
significance are nore in line with those who believe in
t he precautionary principle?

A No.
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Q Okay. There's no relationship at all
bet ween - -
A Not that | -- no. For exanpl e,

Sander Greenl and, who, as | said, is one of the top
theoreticians in the field, is definitely opposed to
significance testing. He's been witing about that for
years. But | doubt he would be for the precautionary
principle. | just don't -- | don't know if he woul d
even have a position on it, for exanple.

Q Ckay. Now, this particular study was a
retrospective cohort study, correct?

A Yes.

Q And that's a different type of study fromthe
prior two studies that we | ooked at, the chil dhood
birth defects and cancer study and the nal e breast
cancer study, right?

A Yes.

Q And what's the difference between those two

types of studies?

A This is following a cohort over tine to see
i f they have an event, in this case death --

Q Uh- huh.

A -- froma particular cause. So in that

sense, it's different. You're follow ng two cohorts,

basically, the exposed cohort and the unexposed cohort,
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over time and seeing if -- when the event occurs, and
you use proportional hazards for that too. | used
proportional hazards in the case-control study. That's
not normally done.

So for the mal e breast cancer -- you can do
It, and there's papers that tell you how to do it, but
nost people don't do it. | did it just because |

wanted to see if there was anything el se we can get out

of this information that we had, but -- so what was |
sayi ng?

Q But it's standard for cohort studies, is
t hat --

A Proportional hazards is standard. So are

SMRs. And both are in this paper.

Q Ckay. And for this particular study, you had
data from about 154, 000 personnel at Canp Lejeune
bet ween 1975 and 1985 and about 154, 000 personnel at

Canp Pendl eton during that sane period --

A Uh- huh.

Q - who had not been stationed at Canp Lejeune,
right?

A Ri ght .

Q And this study did not include any individual
who began active duty before 1975; is that right?
A Ri ght .
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Q And the deaths in the group at Canp Lejeune
were conpared to the deaths fromthe group at
Canp Pendl eton, right?

A Yes.

Q And in the abstract on the first page, you
report elevated hazard ratios for kidney cancer, liver
cancer, esophageal cancer, cervical cancer, Hodgkin
| ynphoma, and nultiple nyeloma, right?

A Ri ght .

Q The only hazard ratio that was above 1.5,

however, was for nultiple nyeloma; is that right?

A It looks Iike that, yes. Yeah.

Q It was at 1.68?

A Si x eight, yeah, yeah

Q Al'l the rest were below 1.5?

A Ri ght .

Q And the confidence interval for each of those

hazard ratios are reported in the abstract, right?

A Yes.

Q And would it be correct to say that none of
the confidence interval ratios for these di seases were
| ess than or equal to 27

A I'"d have to | ook and see. But for al
cancers, it was -- it was certainly |less than 2. For

I ndi vi dual cancers, probably not, because, again,
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it's -- it was a young cohort, and these are rare
outcomes, sol -- no, | don't see it, so no.
Q In fact, for cervical cancer, Hodgkin

| ymphoma, and nultiple myel oma, the confidence internal
ratios were all well over 3, right?
A Probably, yeah. Renenber, there are very few

wormen in this cohort to begin wth.

Q For cervical cancer, right?

A Yes.

Q ' mgoing to come back to this, but I want to
| ook at the nortality study for civilian enpl oyees --

Exhi bit 4.

-- which | believe is also in here.

Yeah, Exhibit 4.

Q Ckay. Exhibit 4. So just to identify this,

> O >

Exhibit 4 is the "Mrtality study of civilian enpl oyees
exposed to contam nated drinking water at USMC Base
Canp Lej eune: a retrospective cohort study,"” right?

A Yes.

Q And you're listed again as the author, along

with Perri Ruckart, Mrris Maslia, and Theodore Larson,

right?
A Yes.
Q And woul d you have had the sane role for this

study that you had for the study |ooking at Marines and
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Navy personnel ?

A Yes.

Q And this, again, was published in
Environmental Health, right?

A Yes.

Q And this is -- the type of study is a
retrospective cohort study conparing Canp Lejeune to
Canp Pendl et on?

A Ri ght .

Q But for this study, the popul ati on was the
civilian enpl oyees, right?

A Ri ght. Yes.

Q And where did you get the information about
civilian enpl oyees fronf

A Def ense Manpower Data Center personnel
records.

Q And for this particular study, the results
were based on data for approximately 4600 full-tine
wor kers enpl oyed at Canp Lejeune between 1973 and 1985
and about 4700 full-tinme workers enployed at
Canp Pendl eton between '73 and ' 85 who had not been to
Canp Lej eune, right?

A Right. In this study, we had less -- we
really did not have a problem wi th peopl e going back

and forth between the two bases; where with the
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Marines, we did.

Q Ri ght. Because if you're in the mlitary,
you m ght be --

A Ri ght .

Q -- changi ng your station --

A Workers tend to stay on the sanme base, yeah.
Q And, again, you conpared the deaths with
the -- this group between Canp Lejeune and

Canp Pendl eton, right?

A Ri ght .

Q And in the abstract, you report el evated
hazard ratios for kidney cancer, |eukemas, multiple
nyel oma, rectal cancer, oral cavity cancer, and
Par ki nson's di sease, right?

A Ri ght .

Q And none of the confidence interval ratios
for these diseases was |ess than or equal to 2, right?

A Ri ght .

Q And there was only one hazard ratio greater
than 2, which was for Parkinson's disease at 3.13,
right?

A Ri ght .

Q And, in fact, in this particular study, the
confidence interval ratios were nmuch higher than for

t he Marine and Navy personnel cohort study, right?

Golkow Technologies,
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A Ri ght .

Q And it's because there were fewer subjects?

One of the reasons was there were fewer
right?

A That's the main reason, yeah.
ol der cohort, so there were -- if there

workers to study, it nmay have had a | ot

narrower confidence intervals, but we were stuck wth

what we had.
Q Because you m ght have had nore deaths to
st udy?

A More deaths to study, yes.

Q For all the di seases where you reported a

hazard ratio of over 1.5, the confidence interval

ratios were well over 5, right?

A | didn't calculate them but I
they are, for sonme of them anyway, yeah.
t hem

Q In fact, except for |eukem as,
confidence interval ratios were over 10,
10, right?

A For what? |'msorry. Repeat

Q In fact, for all the results,

| eukem as, the confidence interval ratios were over 10,

sone were well over 10; is that right?

Page 203

subj ect s,
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A Again, I'mlooking at them-- it |ooks |like
t hat, vyes.
Q Ckay. In both of these two studies, in

Exhibit 3 and 4, exposure assessnents were done, right?

A Uh- huh.  Yes.

Q And t hose assessnents were done based on
ATSDR s fate and transport and distribution nodel s?

A Yes. We first conpared Canp Lejeune to
Canp Pendl eton wi thout using the nodel information.
And then we used the nodel information for residential
exposure.

Q So there were two type of exposure
assessnments done?

A VWell, we decided -- we determ ned who was at
Pendl eton and who was at Lej eune based on the unit
codes --

Q Uh- huh.

A -- and did that analysis just straight up
wth the idea that the residential exposure would be
| mportant, but there was al so training exposures, which
we had no information on.

Al so, the fact that they had a -- had famly
housi ng did not necessarily nean the person |ived
there. The famly may have |lived there. The person

coul d be depl oyed el sewhere.
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So there were problenms with -- just because
of those reasons. But we used the nodeling for that
analysis to see if we could -- what exposure-response
rel ati onships we could see given the Iimtations that
just nmentioned. Yeah.

Q Ckay. Just so | get this straight, is that
when you're conparing the -- Canp Lejeune to
Canp Pendl eton, you don't really need the exposure
nodel for that?

A No.

Q You're just looking -- you're just assum ng
everybody at Canmp Pendl et on was exposed?

A No.

Q | nmean, excuse nme, everyone at Canp Lejeune
was exposed, everyone at Canp --

A Ri ght .

Q -- Pendl eton was unexposed?

A Ri ght. Exactly.

Q But you did have the nodel that had been
done, so you | ooked at --

A We felt that we should use the nodel because
It was -- it was -- you know, a |lot of work was put
into it. W could see what we could see with it, but
the -- but because of those I[imtations | just said --

for exanple, a | ot of people either were in housing
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that didn't get contam nated water or |ived off base,
but coul d have been nore exposed in training than sone
of the people who Iived on base in Tarawa Terrace, for
exanple. It's -- you know, it depended on where they
were training, what their unit was, and so on. And
that information, we really didn't have.
So there's going to be a | ot of exposure

m scl assification, not due to the nodeling, but due to
these issues. Okay?

Q Yeah. You al so nentioned peopl e being
depl oyed when they would be a resident --

A Yeah, the unit says they're here, but they're
somewhere el se.

Q Okay.

A And, again, without the nuster rolls, you
really can't tease that out.

Q Ckay. Well, nevertheless, | want to ask you
sone questions about that analysis that was done.

A Ckay.

Q So the nodel produced nonthly mean
contam nant concentrations of TCE, PCE, and vinyl
chloride at Tarawa Terrace, right?

A And Hadnot Poi nt.

Q Yes. And Hadnot Point, you | ooked at those

chem cals and al so benzene, right?
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A Ri ght .

Q As | recall, benzene was not part of the
Tarawa Terrace nodel ?

A Benzene was not a problem yeah.

Q Okay. And --

A The Tarawa Terrace was a dry-cl eaner, so they
don't use benzene, so...

Q Right. So that was perchl oroethyl ene
breaki ng down into TCE and DCE?

A Right. And vinyl chloride, yeah.

Q And vinyl chloride, right.

In the Marine Corps/Navy study, which | think

is Exhibit 3 --

A Oh, okay.

Q -- each Canp Lejeune subject in the study was
assi gned as exposed or unexposed based on certain

information; is that right?

A Are you quoting from somewhere?

Q Vell --

A The -- okay, again, there's two different
anal yses.

Q Yeah.

A Yes, no, ever at Canp Lejeune.

Q Ri ght .

A This is -- okay. And then the second
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anal yses takes into account where we thought the units
wer e barracked. Again, we had very little information
on that, and the informati on we did have was fromthe
CAP nmenbers and people who had -- other Marines who had
recoll ections. The Marine Corps couldn't help us. So
where the barracks were and the fam |y housing records,
and all that was used with the nodeling results.

And, you know, there were sone things we
didn't know and | earned maybe |ater fromthe
Mari ne Corps, for exanple, where wonen were, were they
with their unit, were they at Canp Johnson. W never
got a clear answer on that, which added nore problens

with that exposure-response analysis, using the

nodeling and the -- and the residential exposure.
Q Ckay.
A So. ..

MR. BAIN. Do you want to take a break
now, short break, 10 m nutes?

THE W TNESS:  Sure.

MR. BAIN. |f you need to.

THE W TNESS: Yeah.

MR. BAIN:  Okay.

THE VI DEOGRAPHER: COkay. The tine is
2:41 p.m Going off the video record.

(Recess taken.)
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THE VI DEOGRAPHER: We are back on the

record. The tinme is 2:52 p.m

Q (By M. Bain) Okay, Dr. Bove, before we went
off the record, we were tal king about the nortality
study anong Marines and Navy personnel at Canp Lejeune
I n conparison to Canp Pendl et on

A Uh- huh.

Q And we tal ked about two different type of
anal yses that you were doing here. One was just
conparing the Canp Lejeune to Canp Pendl et on groups.

A Uh- huh.

Q The ot her was doi ng an exposure analysis for
those who were at Canp Lejeune. And | want to refer
you to Figure 1, which is on page 5 --

A Ri ght .

Q -- of the study. And this shows how you
determ ned how to categori ze people for purposes of
exposure, right?

A For the second anal ysis, the
exposur e-response, Yyes.

Q Exposure-response anal ysis, right?

A Yes, uh-huh.

Q And so depending on information you had on
different individuals, you put theminto different

categories; for exanple, you could categorize them as

Golkow Technologies,

/Hsd7P:33/4-00897-RI  Document4ZEESt DR 7/03/25  Page 2488 AEext.com




© 00 N oo o b~ wWw N P

NCRE SR SR R N o e e e i o
a A W N P O © 00 N O 00~ W N ., O

Page 210

unexposed, based on information, right?

A
Q

Yes.

And those who were in the exposed category

were assigned a nonthly average contam nant

concentration based on other information, right?

A

Based on the nodeling informati on and where

t hey were --

yeah,

records,

Q
A

Okay.

-- with the residences, yeah. O where --

based on this. If they had fam |y housing

that was the residence. |If they -- if they

had different unit codes, we asked the CAP nembers and

ot her

exanpl es.

Mari nes to tell us where units were barracked.

Q

Okay. So let's go through a couple of

For exanmple, if the information showed t hat

a person was married and |ived at Tarawa Terrace or

Mai nsi de,

exposed,

A

Q
A

Q
A

Hadnot Point, they would be categorized as

correct?

Yes.

If the informati on showed that the person --
Hol d on.

Okay.

They woul d be given a nonthly average -- or

cunul ati ve exposure based on the nonthly averages at

t hat

resi dence.
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Q Ckay.
A Okay?
Q But they woul d be consi dered exposed and then

given a nonthly average?

A Yeah. Yes.

Q If the informati on showed the person was
married and residing at Hol conb Boul evard, you woul d
consider themto have intermttent exposures during the
summer and spring, right?

A Ri ght. Because by the tinme this study starts
in '75, Holconmb Boul evard systemis up and running.

Q If the informati on was the person was marri ed
and residing el sewhere on base or off base, in other
words, not at Tarawa Terrace or Minside or Hol conb
Boul evard, that person was classified as unexposed,
right?

A Yeah. And, again, this is residential
exposures. They could have been exposed in training.

Q But for purposes of the exposure-response
anal ysis, they were considered unexposed?

A Yes, yes.

Q And you made these determ nations based on
fam |y housing records as well as the nane, rank,
occupancy, and dates stationed at the base?

A Fam |y housing records and unit code and
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whet her they were married or not.

Q Okay. So | ooking at the other side of the
figure, if an individual was single, divorced, or
marital status was unknown, then you would divide them
up into either males or females. So if it was a
mal e --

A Uh- huh.

Q -- and enlisted, for exanple, and the
barracks were on Minside, they were consi dered
exposed, but if the barracks were not on Mainside,
consi dered unexposed, right?

A Ri ght .

Q How did you get the information on which
barracks an individual was in?

A Agai n, we asked the CAP nenbers, and they
identified other retired Mari nes who had the know edge
of where units were barracked. W would have liked to
get that information fromthe Marine Corps, but they
said they didn't have that information, so we had to
rely on that.

Q Do you recall where the barracks were that
weren't on Mai nside, where they were | ocated?

A They coul d have been at the rifle range.
They coul d have been down near the beach area, | forget

what it's call ed, Onsl ow Beach
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Q Onsl ow Beach?
A They could be -- where el se would barracks
be? There was another -- I'mtrying to -- I'mtrying

to renmenber the different areas. But there were no

barracks at Tarawa Terrace. | don't renmenber -- there

were probably sone -- maybe there were sone barracks at
Canp Johnson. |I'mtrying to remenber. And so

that's -- but nost of them -- nost of the barracks were

on Mainside, a mgjority of them anyway.

Q There's a note in Figure 1 that says,
"8th Marines" --

A Ri ght .

Q -- "(both enlisted and officers) noved to
Canmp Ceiger."

A Right. W're not sure when. The only
information | had was from a CAP nenber who said they
noved in '77, and then the Conmand Chronol ogies -- |
was able to find a 1980 Conmand Chronol ogy, which talks
about themat Geiger. So 1980, | know they're
at Geiger -- I'mpretty sure they're at Geiger, |
should say. Before that, | don't -- |'m not sure when
t hey noved.

Q And did Gei ger have barracks, as far as you
know?

A Yeah. For the 8th Marines, yeah.
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Q Ckay.

A And probably other units too. Yeah.

Q And Cei ger was considered -- Canp Geiger was
consi dered an unexposed area for purposes of this
anal ysi s?

A Yes, yes.

Q Okay. One nore scenario. |f an individual

was single, divorced, and marital status unknown --

A Ri ght .

Q -- was male and an officer --

A Okay.

Q -- i f an individual was at the bachel or

of ficer quarters at Hol conb Boul evard, that person had
intermttent exposures during the dry spring and sunmer
nont hs, right?

A Right. But it could be -- | nean, again,
sonme of the officers may have been -- it's not usual,
but they coul d have been barracked with their unit, but
we assuned that they were at the BOQ

Q If the individual was single, divorced --

A Di vor ced.

Q -- or unknown marital status and the
i ndi vi dual was mal e and an officer, if the individual
was not at the bachelor officer quarters at

Hol conb Boul evard, that individual was consi dered not
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exposed, right? |If you | ook at the note at the bottom
"BOQs el sewhere on base were" --

A Yeah, yeah, yeah. Yes, yes, yes, yes.
Sorry. Yeah, yeah.

Q That's correct?
A Yeah.
Q Do you know where the bachel or officer

quarters were that weren't at Hol conb Boul evard?

A | can't renenber.

Q Ckay. And then you nentioned females earlier
In your testinony. And here on this particular figure,
there's an indication for femal es who are single,
di vorced, or marital status unknown. And it nentions
that prior to June 1977, they were barracked at
Mai nsi de and consi dered exposed; but after June of '77,
they were barracked at Canp Johnson and consi dered
unexposed. Is that right?

A That's what we assuned at this point. But
| ater, talking to the Marine Corps, they said, well,
sone of the wonen may have been barracked with their
unit.

Again, there's a lot of uncertainty not

in the water -- the water nodeling has its own
uncertainty. There's plenty of uncertainty here, which

is why | put nore enphasis on the -- just a straight-up
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Lej eune versus Pendl eton conpari son.

Q Okay. Do you recall what the June 1977
di stinction was based on?

A There's a docunent, actually, that says that.
That was pretty clear. There was a docunment about it,
and the Marine Corps agreed with that assessnent as
well. The question was what happens after 6/77, not
before, whether they were -- sonme went to Canp Johnson

for sure, but some may have went with their barrack --

the unit.
Q Okay. So just so I'mclear, with respect to
this exposure-response analysis only, is what |I'm

focusing on --

A Uh- huh.

Q -- the people who resided off base were
considered to be unexposed, right?

A Ri ght .

Q The people who resided at Canp Geiger were
consi dered to be unexposed?

A Ri ght .

Q The peopl e who resided at Canp Johnson were
consi dered to be unexposed?

A Ri ght .

Q But as you nenti oned, another anal ysis that

you did conparing Canp Lejeune to Canp Pendl eton, you
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assuned everyone at Canp Lej eune was exposed to

contam nated drinking water at their residence or
during daily activities, while those at Canp Pendl et on
wer e unexposed, right?

A Ri ght .

Q Did you consider renoving the people who
resi ded of f base fromthe anal ysis conpari ng
Canp Lejeune to Canp Pendl et on?

A No.

Q Why not ?

A Because they could have been exposed in
training, as | said before. And, in fact, they m ght
have been nore exposed in training, depending on the
ki nd of training they were doing and where they were
training, because the water buffaloes that were used at
Hadnot Point, sort of a general area where a | ot of the
training was, canme fromthe Hadnot Point system so --
and they al so showered on site too.

So they could have had at least -- certainly
I f sonmeone had residential exposure and training
exposure, they have higher. But it could be that sone
of the people, residential exposure wasn't that high
and the training exposure could have been higher.

So for all those reasons, we -- | felt that

the straight-up conpari son nade sense.
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Q And for the sane reason, you did consider
removi ng the people who resided at Canp Gei ger or
Canp Johnson fromthe conparison anal ysis?

A The -- that's -- | think what happened there
was | | ooked at a number of different scenarios, and
that was true for the nortality study here.
8th Marines at Geiger, 8th Marines not at Geiger, and
| ooked at it in those ways.

So if they were -- so for the anal ysis where
| | ooked at Lejeune versus Pendl eton and | decided to
put 8th Marines at Ceiger, then they wouldn't be at
Canp Lejeune. They would be out of the -- out of the
study. But for the main analysis, they're all in.

Q Even if they' re at Canp Ceiger?

A Even if they're at Canp -- well, for the
8th Marines, they're kept in, yes.

Q And what about people at Canp Johnson?

A Canp Johnson is al ways in.

Q Ckay. And why are you nmaking the distinction
bet ween Canp CGei ger and Canp Johnson?

A Canp Johnson, there was a connection with
Tarawa Terrace of sorts. And even sone peopl e think
that there m ght have been sonme exposure over there.
But the reason -- the main reason is that the Canp --

and the reason the VA counts the whole area as
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Canp Lej eune and exposure is because people don't stay
at Geiger. They cone in, they're -- a lot of the
facilities are at Hadnot Point. And so they would get
exposure if they cane in and ate in the conm ssary or
what ever.

So -- but, again, that's part of the exposure
m scl assification | tal ked about earlier. No matter
which way you do these -- this analysis, you're going
to be faced with those probl ens.

Q Uh- huh.

A There's no question about it. And then you
have to figure out how bad it is and what it m ght nean
for the interpretation.

Q Wth respect to the information that you
menti oned about people at Canp Geiger going to
Mai nsi de, what was that based on?

A Just what -- discussions with the
Marine Corps. There was -- there's no docunents, no.

Q Wth respect to people training and using
wat er buffal oes from Hadnot Point, what was that based
on?

A Agai n, discussions with the Marine Corps.

Q Any particular people in the Mari ne Corps who
were giving you that information?

A Well, Scott WIllianms -- |'ve had a | ot of
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conversations over the years, so sone of this

i nformati on probably came from him

Q What about from Jerry Ensm nger?

A Jerry Ensm nger, of course, and other CAP
memnbers.

Q Ckay. Let's go back to the exposure-response
anal ysis --

A But when | say "Marine Corps,"” |I'mtalKking

about Scott WIIlians --

Q You' re tal ki ng about --

A -- not Jerry Ensm nger.

Q Ckay.

A When | tal k about the CAP, | nean
Jerry Ensm nger --

Q Ckay.

A -- and others on the CAP.

Q Ckay. But you received information from
bot h?

A | received information fromall kinds of

people. But the Marine Corps, in particular,

Scott WIIlians was our point of contact. So a |ot of
information fromhim a lot of information fromthe
CAP, a lot of information with people who were retired
Marine Corps calling me about their health and then

talking to me about the situation there. | tried to
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get information every which way because | could not
count on the Marine Corps to give nme information that |
needed all the tine.

Q Uh- huh. Okay.

Going to the exposure-response analysis, wth

respect to those who were consi dered exposed -- we've
tal ked about this before -- you determ ned cunul ati ve
exposures --

A Uh- huh.

Q -- that were expressed in

m crogram liter/nonths for each contam nant and for
total contam nants, right?

A Ri ght .

Q And that was based on average contam nant
concentrations in the water system serving the
i ndi vidual ' s residence?

A Uh- huh. Yes.

Q And those concentrations are based on the
val ues generated by ATSDR s water nodel, right?

A Yes.

Q And the cunul ative exposure nunmber was based
on the length of a person's occupancy at the residence?

A Right. O the barracks where their unit was
If they were single, for exanple.

Q Okay. And how was the |ength of the
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resi dency determ ned?
A How was the |l ength of the -- we had

concentrations for each housing, for each water system

Q Uh- huh.
A Okay? So if you were barracked at
Hadnot Point, you got the Hadnot Point values. |If you

wer e barracked el sewhere, you were either unexposed --
or if youlived in famly housing in Tarawa Terrace, of

course, you'd get that, and then so on.

So -- and Hol conb Boul evard, if you lived
there, it -- you got sonme contam nation on occasi on.
We took that into account. So you'd have probably on

the | ow end of the cunul ative exposure, because nost of
the time the water was cl ean
Q But did you assign a cumnul ative exposure to

each i ndi vi dual --

A Yes.

Q -- in the study?

A Yeah. Well, | nmean, for Pendleton, they'd
have zero.

Q Ri ght .

A Peopl e who were unexposed, they'd have zero,
but yes.

Q | should have been nore specific. For each

exposed person --
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A Yes.

Q -- in the study, you had a cunul ative
exposure?

A Ri ght, we had a cunul ative exposure.

Q So was that al so based on how | ong t hat

I ndi vi dual was at that particular area?

A Yes.

Q So it's not only the average concentration
for the area, but how long that --

A Duration, yes. Yeah, uh-huh.

Q And to determ ne how | ong that person was
there, what information did you use?

A The DMDC data. For famly housing, the
fam |y housing records. That's all we had. Yes,
that's all we had.

Q Were you able to take into account a Marine's
depl oynent off of Canp Lej eune?

A No.

Q So for purposes of this analysis, you assuned
that the DVDC data represented continuous presence at
Canp Lej eune?

A For the quarters that they were there, yeah.
For the quarters that they're in the DMDC data with
their unit code that corresponds to Canp Lej eune, yes.

Q But you're aware that a Marine could be
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depl oyed overseas while the DVMDC data represented a
duty station at Canp Lejeune?

A Overseas, other -- they're training at other
basis. During the survey, we heard that from sone
Mar i nes, yeah.

Q And what significance would that have in the

exposur e-response anal ysis?

A Well, that is exposure msclassification. It
could distort the -- instead of a line like this
(gesturing), it could go like this (gesturing). It

coul d go, you know, all kinds of different ways because
of the exposure, but usually what happens is it goes
|i ke this (gesturing).

The upper people -- or nore exposed people
tend to be put in the mddle and -- but it could go the
other way. It could go any which way, and that's why
It makes it even nore difficult, when you have exposure
m scl assification, to interpret an exposure-response

rel ationshi p, because the curves are funny that way.

Q Yeah.

A And, in fact, they used splines to capture
that. I'mpretty sure | did it in this study. Yeah,
yeah, | did.

Q Ckay. And |I'mgoing to nove so sone

guestions regarding that now.
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A Uh- huh.

Q So, generally, seeing an increase in effect
as the dose of exposure increases supports a concl usion
of causality, right?

A It's nore evidence, yeah. Yeah, yeah. Yes.

Q But if you don't see an increase in effect as
t he dose of exposure increases, the dose-response
anal ysis does not support a conclusion of causality?

A You could take that position, or you can say
that there was exposure m sclassification and it's hard
to interpret. You get nore information if you see a
nmonot oni ¢ straight relationship. |[If you don't see it,
It doesn't -- obviously it doesn't provide nuch support
for what you've seen already, but it doesn't
necessarily oppose that. [It's just not hel pful.

Q Right. |1'mnot saying it opposes it. It's
just not providing support?

A Yeah, right. It doesn't provide additional
support, no.

Q Now, in this report, you distinguish between

nonot oni ¢ exposur e-response trends and non-nonotonic --

A Ri ght .

Q -- exposure-response trends, right?

A Ri ght .

Q And can you describe the difference between
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the two?

A A nmonotonic relationship is an increase with
every increase in dose. It could stay level for a
period, but it can't go down.

So as | said, sonme of the curves, you'll see
it go like this (gesturing). That's not nonotonic. It
has to either be straight like that (gesturing), or it

can be like this (gesturing) --

Q Uh- huh.
A -- but it -- okay? So it can't change
di rection.

Q (Gesturing.)

A Ri ght .

Q So, for exanple, if you have three or nore
exposure val ues, a nonotonic trend nmeans each
i ncrenental higher exposure has either the sane effect
or an increnental higher effect?

A Exactly.

Q But for a non-nonotonic trend for three
exposures nmeans that each of the incremental higher
exposure shows a higher effect fromthe | owest
exposure, but they aren't increnental where the highest
exposure category is always the highest effect?

A It -- the shape could be any which way, you

know. |It's unclear. That's all | can, you know -- so
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w th exposure m sclassification, it can | ook any way.
Q What is the basis for a non-nopnotonic
exposure trend supporting causality?
A If you have sone -- for exanple, if the curve
goes like this (gesturing), you may have sonme
additional information that says that at a certain

| evel of exposure, you don't produce any nore cases,

you' ve reached the limt -- the saturation --
Q Uh- huh.
A -- for exanple. So if you have additi onal

I nformation to explain the non-nonotonic rel ationship,
then that actually m ght be supportive even. W thout
that, | would say that it doesn't really -- it doesn't

add additional support, a non-nonotonic relationship.

Q Ckay.
A But if you see -- if you see -- if you can
figure out what's going on -- if you see sonething |ike

this and then it goes up and it's definitely higher in
t he hi gher exposure group, it could be that you needed
nore exposure for an effect to be actually seen in
this -- in that study. So, again, it's not a
di chot onous cut, yes, no, provide support.

Q Uh- huh.

A You know, if you have additional information

or can explain the curve, it m ght provide support.
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Ckay?
Q So if you have a non-nonotonic trend, you

woul d need additional information to --

A | would say it would help, yes. Yeah.

Q Okay. If you |look at Table 7 on page 10 --
A Table 7 on page -- yeah, right here. Uh-huh.
Q -- you report the exposure-response

relationship for certain chemcals and certain
di seases. Do you see that?
A Yes.
Q And sonme of the relationships are nonotonic
and sone of the relationships are non-nonotonic, right?
A Ri ght .
Q So the only nonotonic ones that | see are
total VOCs in kidney, TCE in Hodgkin --
Uh- huh.
-- benzene in Hodgkin --
Uh- huh.
-- TVOC i n Hodgkin, and PCE in ALS. Does

o » O >

that | ook right to you?

A Uh- huh, right.

Q And the rest are --

A Well, if the initial -- if any of themare
bel ow 1, that would not make it a nmonotonic. So .69

woul d nake it not nonotonic.
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Q Ckay. So it has to be at |east 17

A Yeah, it has to be at least 1, so that's
not -- | wouldn't consider that nonotonic.

Q So you're tal king about PCE in ALS, right?

A Right. So none of the ALS ones -- yeah, none
of the ALS ones are nonotonic, | would say. The only
i nteresting thing about the ALS was at the high
exposure | evel, cumul ative exposure |evel, we had odds
rati os that were pretty high there, but it wasn't --
and, again, you could say sonething about that. It
goes as far as -- it doesn't go that far, but it does
provi de sone indication.

Q So Table 7 is sonmewhat selective in that you
did not report the exposure-response relationships for
many of the chem cals and many of the di seases, right?

A Ri ght .

Q Wuld it be fair to assune that the
rel ati onshi ps that were not reported in Table 7 did not
exhi bit any type of exposure-response rel ati onship?

A Yeah, | think that -- | nust say sonething
about that in the -- well, there was an additi onal
file, that's right, an additional file that had all the
splines and all the results. So, yes, these are the
ones | highlighted, but all the results were in the

suppl enental file.
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Q So, right, the ones that you highlighted here
were the only ones that showed an exposure-response
rel ationship, increasing exposure-response
rel ati onshi p?

A Yeah, but | also put them-- for kidney
cancer, | was going to do it anyway because of the
trichl oroethyl ene.

Q Uh- huh.

A Hodgki n's | ynphoma, we don't have nuch
I nformati on on Hodgkin and these chem cal s.

Non- Hodgkin's is different.

Q So you nentioned -- is there reference to a
supplenmental file in the report that was provided to
the journal along with the article?

A Yeah, they have -- they had all of it, yes.

Q And that woul d have shown all the
rel ati onshi ps?

A Yes. | think it says that on page -- well,
1111, "Analysis internal to the Canp Lejeune cohort:
Full results for categorical and continuous cunul ative

exposure are in Additional File 2, Additional File 3."

It looks like -- | think the splines are there too.
Q What page are you referring to?
A It -- in the bottom it's -- the last four

digits are 1's, 1111. At the top it says, "Page 9 of
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14. "

Q Okay. | see it.

A Yeah, let ne just see. l"msure | did --
yeah. Yeah, | did splines. Yeah.

Q And, again, if there isn't an
exposure-response rel ationship, that factor cannot
provi de a support for a finding of causality, right?

A Unl ess -- unless with the caveat | said, that
i f you have additional information, then you m ght be
able to explain why it's not nonotonic.

Q Right. But if there isn't either a nonotonic
or non-nonotonic relationship, but -- nothing there at
all, then it doesn't provide support for causality?

A Unless it's -- yeah, if it's a nonotonic, it
does. If it's not nonotonic, then in that situation it
woul dn't. Yes.

Q And so what is the universal relationships?
There's nonotoni c, non-nonotonic. Wat would you call
everyt hing el se?

A Those are the two. |It's either nonotonic or
non- nonot oni c.

Q What if it's going down? As the exposure
i ncreases, the effect --

A Well, the idea of nonotonic is it's

I ncreasing unless -- the hypothesis is that it's
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protective, and that's the hypothesis. Then going |ike
this (gesturing) would be simlar to if it went |ike
this (gesturing) for a positive hypothesis -- in other

words, if the hypothesis is this chem cal protects you

from ALS --
Q Uh- huh.
A -- for sonme reason, and you have this

(gesturing,) that's strong evidence. Okay?

If it's TCE in kidney cancer, you would want
to see -- I'musing the sane hand -- you like to see it
going this way (gesturing), right? So it depends on
t he hypot hesi s too.

So that's why | say if it's less than zero --
because the hypot heses we're eval uating are not
protective. W don't assunme these are protective of
anything. W assune that either they don't have an

effect at all or they're going to have an effect if it

was -- but there are instances where sonme things are
protective. In fact, | think snoking -- was it snoking
and Parkinson's? | think | wote about that. Yes.

The direction went the other way. Yeah.

Q So just so I'mclear, on these dose-response
relationships, if it's a nonotonic increasing trend,
t hat, w thout anything el se, supports causality?

A That provi des some support, yeah. It's part
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of Hill's viewpoints.

Q Ri ght .

A So you can -- you can use that as part of
your argunment. It doesn't make it definite or anything

of the sort.

Q Ri ght .

A It's just nore evidence.

Q And if there's a non-nonotonic increasing
trend --

A It would be hel pful to have nore information
or at least -- at least try to explain why you're

seei ng that and why, by explaining that, you m ght be
able to provide support.
Q And if you have any other trend, then it does

not support causality?

A Well, you wouldn't have any other trend. You
ei t her have one or the other. | don't -- it's either
non- nonotonic, which is not as -- if it -- in other

words, it has different shapes, non-nonotonic. So it's
really nonotonic or not, okay? | nean, | don't know
what could fit what you're trying to get --

Q If it was decreasing, if every level of a --
you know, you called it protective and it m ght support
a hypot hesis --

A I f your hypothesis is that it's not
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protective and the curve is going that way (gesturing),
| wouldn't call that a nonotonic relationship. It's --
Q Or non-nonot oni c?

A Al right. Okay, you got ne. You could

call --

Q l'"mjust trying to understand.

A You could call it that. Again, you could
call it non-nmonotonic in the sense that it's not

i ncreasing with every increasing dose.

Q Ckay.
A That's the definition of "nonotonic."
Q | thought non-nonotonic at |east had to show

sone increase on the curve, just not a linear increase.
A Well, it can go down. You |ook at sone of ny

splines, they go bel ow 1.

Q Uh- huh.
A So no.
Q Okay. Okay. | think I've exhausted ny

under st andi ng of that.
Let's | ook at Table 6 on this.
Still on the same -- okay.

It's on the sane page. Page 10 at the top.

> O >

There it is, Table 6. Ckay.
Q Table 6 of this study reflects the

"“Cat egori zation of cumrul ative exposure variables within
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t he Canp Lej eune cohort," right?
A Ri ght .
Q And this shows how many people within the

cohort were in each exposure |level, right?

A Yes.

Q What does the reference | evel indicate?

A It's simlar to saying they're not exposed.
If you -- it's the -- it's where you're conparing it
t o.

Q Ckay.

A So instead of conparing Canp Lejeune to
Canp Pendl eton, you're conparing greater than 1,
greater than 155, greater than 380 with the | ess than
or equal to 1 group.

Q So would it be fair to say that the reference
| evel indicates the people who are at Canp Lej eune who
are classified as unexposed for the exposure-response
anal ysi s?

A For that -- yeah, for residential exposure,
yes.

Q And so if you | ook at the TVOC | evel, which
Is the one at the -- at the bottom would that mean
that 57, 328 people were consi dered unexposed to any of
the chemcals for this anal ysis because the total VOC

nunber is less than 1?
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A Well, they would have less than 1. They may
have had sonme -- a tiny bit of exposure. Again,
residential, yeah.

Q And that represents approxi mtely 37 percent
of the entire Canp Lejeune cohort; would that be fair?

A Yes. That's what | have there, yeah.

Uh- huh.

Q Wuld it have been possible for you to
excl ude these individuals fromthe Canp Lej eune cohort,
i n the analysis conparing the Canp Lej eune cohort to
t he Canp Pendl eton cohort, to reduce the potential for
t he exposure m sclassification?

A No. Because, again, they could have had
trai ning exposures, and that could be worse, as |I said
before, than the residential exposure, so no.

Just because there's 37 percent w thout
residential exposure -- and this could be -- it's a
weak nunber, as well, given the information. It does
not nmean that all 37 percent of these people, or even
nost of them didn't have an exposure. Okay? So
that's why they can't be del et ed.

Again, the -- this is why | don't do it in
the nore recent studies. This is problematic. W
wanted to use the water nodeling as nuch as possi bl e,

but really the water nopdeling made sense for
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characteri zing people who actually got their exposure
al nost entirely, if not entirely, residential. And
that would be famly nenbers who resided in -- on base.
Okay? That's -- and that's why we did the water
nodeling in the first place, was for those studies, the
reproductive outcone studies.

Q Okay.

A Stretching it to fit this study was probably
not the best idea because of all these issues. And

peopl e woul d say what you just said, "Oh, well,

37 percent were not exposed."” That's not true. OCkay?
Q Because this is based just on residential
exposure?
A Just based on what information we have on

residential, which, as | said, has sone uncertainty as
wel | .

Q Did you consider doing -- or confining the
exposur e-response analysis to just those people who had
only residential exposure?

A I wouldn't know that. Right. | wouldn't
know. If | had that information, | would have done
sonething totally different here. That is the problem
is we don't have information on training.

Q Ckay. D d you do any analysis -- did you do

the analysis, run the nunbers excluding that group of
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57,000 people, just to see what it | ooked --

A No. That's the reference group. No. That's
the reference -- you need a reference group.

Q | know, but going back to the Canp Lejeune
versus Canp Pendl eton analysis -- and | understand your
position that if you were to exclude them that would
be exposure m sclassification, but did you do that
anal ysis, did you -- did you | ook at what that would
| ook |ike?

A So you're saying in the analysis conparing

Canp Lej eune and Canp Pendleton, did | renove these

peopl e?
Q Yes.
A No. No, | wouldn't even consider doing that.

Q Ckay. Let's look at page 12 of the paper,

which is the "Limtations" section.
In this section, you state that exposure

m scl assifications could bias hazard ratios in
conpari son between the Canp Lejeune (exposed) and the
Canp Lej eune [sic] (unexposed) toward the null val ue of
1.0, resulting in underestimates of the effects of the
exposure, right?

A Uh- huh.

Q Is that a yes?

A Yes. Sorry.
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Q But as you just said, you didn't do any
anal ysis renoving the people who were considered to be
unexposed, in the exposure-response analysis froma
cohort, to determ ne what those odds ratios would have
been?

A Ri ght, because residential -- again,
residential exposure is not the only way you get
exposed at Canp Lejeune.

Q Okay. You have a statenment at the bottom of
t hat page that "specificity of the exposure
classification would be much | ower (e.g., between 0.70
and 0.85) because all nenbers of the Canp Lejeune
cohort were considered 'exposed' although it is likely
t hat sonme were not exposed.” Do you see that?

A ["mtrying to see what |'m saying here.

Yeah, the specificity would be nuch | ower
because all nenbers of the Canp Lej eune cohort were
consi dered exposed, although it is likely that sone
wer e not exposed. Yes.

Q And what's the basis for that statenent?

A It's a guess. How many | thought m ght not
be exposed because they didn't get it residentially and
they didn't get it in training. O if they did get
exposure fromeating at the comm ssary, it wouldn't be

that inportant, necessarily. |If that's the only source
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of exposure, is going to a restaurant at Canp Lejeune,
It may not have any effect at all.

Q And then above that, you're tal king about
sensitivity, and you say "the sensitivity of the
exposure classification would be very high
(e.qg., greater than 0.95) and the fal se-negative
proportion would be very | ow because very few of those
classified as 'unexposed' (i.e., the Canp Pendl eton
cohort) would have an exposure to these contam nants."”
Do you see that?

A Yes.

Q And what's the basis of that statenent?

A "' massum ng that no one at Canp Pendl et on
was exposed because the drinking water was not
contam nated with these contam nants during this
peri od.

Q Did you do any research into whether there
was a potential for exposure to these chem cal s at
Canp Pendl et on?

A | | ooked at the health assessment. We have a
heal t h assessnment of Canp Pendl et on.

Q That's the ATSDR public health assessnent?

A Yes, ATSDR public health assessnent.

Q Do you recall what year that was?
A

| reference it sonewhere.
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Q Do you recall having a communication wth
Dr. Sinks in 2007 saying that there were problenms wth
trying to do a conparison between Canp Lej eune and
Canp Pendl eton Mari nes because the Pendl eton Marines

may have been exposed to contam nants at that base?

A | don't recall a conversation, no.

Q Okay.

A That m ght have been sonet hing he said,
not --

Q Ckay, well --

A | don't think | said that. That's what |I'm
trying to --

Q That m ght be correct.

A Yeah. There al ways was sone question. |
remenber not only Sinks, but Dr. Funk and -- al so

aski ng that question. And they were al so questioning

whet her there were ot her exposures that m ght be

i nportant, |ike when you clean your gun and things of
that sort. So we had those discussions back then while
we were thinking of how we were going to do these
st udi es.

Q Ckay.

MR. BAIN:. Let nme just make this the
next exhibit.

(Exhibit 21 marked for identification.)
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Q (By M. Bain) So, Dr. Bove, |'ve marked as

Exhi bit 21 an email| between you and Dr. Sinks and

ot hers.
A Uh- huh.
Q It's an email chain fromApril 2007. And

take a mnute to look it over.

A Okay, | sort of perused it, but in particular
what - -

Q Yes.

A What are you focused on here?

Q Does this reflect some comruni cati on you

had back and forth with Dr. Sinks regarding the
suitability of doing an analysis of Canp Lejeune
versus Canp Marine [sic] popul ations?

A This is a discussion of what kind of study
and whet her a study nmade sense at Canp Lej eune, not
nore than dealing with Canp Pendl et on.

The question -- what | see from Sinks is,

"Before we conmmit to any cohort analysis, we ought to

know i f we can reasonably estimte exposure,” and so on

and so forth.
So the issue right off the bat was: Can we

do a study at Canp Lejeune? Does it nmake sense?

And as | said, sone of the issues raised were

not only do we have an unexposed group, can we actually
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properly assess exposure to the Canp Lej eune Marines,
and what about other solvent exposures at work and,
agai n, cleaning your gun and so on and so forth.

So at this point -- we were asked in 2005 to
do a nortality study, to do a cancer incidence study if
It was feasible, and here we are going back and forth
as to whether we could actually do one and what it
woul d entail. So that's nmy understandi ng of this.

That seens to be what's going on here.
Q And if you | ook at the email that you wote
to Dr. Bove [sic] on Monday, April 2nd, 2007, and if

you | ook at the next-to-last paragraph, it starts

"At the CAP neeting." Do you see that one?
A Uh- huh.
Q You nention here, third sentence, "Another

approach is to conpare the Lejeune Marines to
Canp Pendl eton Marines, but this may be difficult to
do, and the Pendl eton Mari ne may have been exposed to
contam nants at that base,” right?

A Okay, | see that, yeah

Q And - -

A "' m not sure whether the health -- | had
| ooked at the health assessnent at that point or
whet her it had been published by that point. It
probably was either in the pipeline or published by

Golkow Technologies,

/Hsd7P:33/4-00897-RI  Document4ZEESt DA 7/03/25  Page 20 /AHEExt.com




© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 244

2007, but 1'd have to | ook that up.

Q Okay, but --

A Again, we were -- | raised -- a nunber of
t hi ngs have been raised in this nmeno or whatever,
email. A lot of different ideas were thrown around
bet ween Dick Clapp's idea of using NIOSH data and so

on. So we were at the exploratory point here, so this

is a deliberate -- what do you call it, a deliberative
di scussi on, or whatever you want to call it. This --

Q You're right, deliberative process.

A Yes. We're -- you know, we're throw ng
around ideas. | had no information indicating -- at
this time for sure -- that Pendl eton had a problem you

know, because | was raising the possibility that
Pendl eton woul d be the conparison group, and that's why
we' re having that discussion.

Q So as far as you can recall, what you did was
| ooked at the public health assessnent for
Canp Pendl eton, and that assured you that there wasn't
t hat probl enf

A Ri ght .

Q Did you | ook at anything else with respect to
Canp Pendl et on?

A | tried to. | tried to |look at water quality

statenents that m ght have been online. | searched
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hi gh and |l ow, but the only informati on we had was from

that PA, that public health assessnent.

Q Ckay. Were there any other issues --

A And the public health assessnent, now that |
remenmber it, so it nust have cone out after that,
t al ked about other issues at the base such as -- the
sane issues that Canp Lejeune had, lead in certain
areas because the piping and the kind of -- soft water
and so on. There was those issues. There were a few
THM i ssues whi ch al so was a problem at Canp Lej eune,

and New River in particular

So it's not like the drinking water was
totally clean. It just did not have those contam nants
init. There was sonme of -- a type of radiation that

was found in a groundwater sanple, not necessarily in a

drinking water sanple. So during the -- there was al so

a pesticide that was detected in groundwater sanple.

remenber that. Again, not found -- not detected in the

drinking water itself.
So there is a potential, but the PHA
basically did not -- basically said that this is it,

that was the only contam nants, if they were

contam nants, in my understanding -- in my recollection

of the PHA.

Q Okay. Were there any other issues that you
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recall conparing the Canp Lej eune population to the
Canp Pendl et on popul ation?

A | nean, people raised the issue, and
Marine Corps certainly raised the issue, "Well, that's
California." | know sone people in ny agency thought,
"Well, you know, they're New Age out there,"” and, you
know, Canp Lejeune -- in fact, one of the reviewers
said, "Well, Canp Lejeune, they probably snoke a | ot
nore because it's North Carolina,” not understanding
that that -- the people cane from everywhere and t hat
everybody snoked.

So, you know -- so there were these kinds of

t hi ngs brought up, but there really -- there really was
not a better conparison group than Pendl eton.

Q Ckay. Turning briefly back to the civilian
study, which is Exhibit No. 4.

A Uh- huh. Exhibit 4.

Q Go to page 11 of that study.

A Ckay.

Q The |l ast full paragraph, which starts with

"“Anot her serious limtation.” Do you see that?
A Yes.
Q You state, "Another serious limtation of the

study was exposure m sclassification bias."

A Uh- huh.
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Q This is because you assuned that all the
Canp Lej eune workers spent considerable time during the
wor kday at the Mainside area of the base --

A Ri ght .

Q -- served by Hadnot Point even though,
undoubt edly, sonme did not work at Mainside, right?

A Yes.

Q And additionally, you didn't have informtion
on the workers' water usage, and sone may have been
unexposed because they didn't use the drinking water?

A Yes.

Q You al so assuned that all the workers resided
of f base and were not served by contam nated water at
their residences, right?

A Right. And | subsequently |earned that there
may have been sone teachers that |ived on base.

Q Ckay.

A You know, but -- you know, we didn't
di stinguish teachers fromthe rest of the workers.

Q Okay. Let's turn to the 2017 assessnent of
evi dence, which Ms. Greenwal d asked you about,

Exhi bit No. 5.
A Yep.
Q You testified, in response to Ms. G eenwal d's

guestions, that you were the sole author of this
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particul ar docunent; is that right?

A Yes.

Q I notice, though, your nanme, as far as | can
tell, is not listed anywhere on the docunent.

A Yes, that's true.

Q Is there any particular reason for that?

A | wanted it to be an ATSDR report. | didn't
want it identified with nme because | felt that if it
was -- if ny nane was the only nane on there, they just
woul d say that it's Dr. Bove's opinion --

Q Uh- huh.

A -- and not take into account that it was
peer-reviewed twi ce, went through agency cl earance and
so on, in other words, the agency stood behind it. So
that's why | felt | didn't need ny nane on it, nmake it
an ATSDR report. The | eadership had no problemw th
that, agreed with it.

Q So there was sonme di scussion at the agency
about that?

A Not rmuch. | -- you know, | said it makes
sense that we do it that way. They agreed. There
wasn't a formal discussion. | just -- if | renmenber
right. | just had a good relationship with
Dr. Breysse, and we probably just talked it out

i nformal |y.
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Q Was there any precedence in the agency for
this type of report?

A No.

Q So this was the first of its kind?

A Yes. And, again, | think I went through why
we did it. We would not have done it if the VA had not
request ed assi st ance.

Q Are there any type of reports that you know
at ATSDR that do not |ist who the author is?

A ["mtrying to think. Does the survey have
our nanmes on it, the report online? Any other reports?

| "' m not sure.

Q Okay.

A |'d have to say that.

Q So you said that you were the sole author,
but there were two peer-reviewers, | believe you said,
ri ght?

A Two different sets of peer review. There
were two peer-reviewers in the -- in the initial stage,

before I did the briefing, in Septenmber of 2015. That
was David Kriebel at the University of Lowell and
Kyl e Steenl and at Enory.

And then there was a subsequent peer review
when the docunment was witten in draft formlater in

2016, before it was published on our website, and |

Golkow Technologies,

Hsd7P:33/4-00897-RI  Document4ZEESt DR 7/03/25  Page 248 /AHext.com




© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 250

don't renenber who those peer-reviewers were. The
were -- there were three, I'msure, just |like we
normal | y do.

Q Were those people wi thin ATSDR?

A No, no, no. No.

Q They' re external ?

A Al ways.

Q Ckay.

A The peer-review process is always external.

Q By the tinme you got the second peer review,
were there any substantive coments in that peer
review, do you recall?

A |'d have to | ook.

Q Okay.

A |'"msure there were sone. | don't renenber
havi ng to change nuch. There were di sagreenents. A
peer-revi ewer comment you di sagree with, you -- you can

di sagree with it and wite your reasons, and then the

O fice of Science decides whether you answered the
| ssue or whet her you responded appropriately.

So -- but that was -- whatever commrents
got, we solved any of themthat m ght have been
problematic, or it wouldn't have been rel eased.

Q So were the peer-reviewers, Dr. Kriebe

Dr. Steenland, were they both epidem ol ogi sts?

re

and
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A Yes, both of them have worked in the field of
occupati onal epidem ology. Kyle Steenland worked at

NIl OSH before he taught at Enory. David went to

Har var d. | was in the sane class as him It's --
wel |, he may have been ahead of ne, but we knew each
ot her from school . He has worked on a | ot of

exposur e-response-type nodeling, as well as
occupati onal epi studies, and was a co-author of one of
t he key books in occupational epidem ol ogy.
Q Wuld it be fair to say that there were no
t oxi col ogi sts involved in the assessnent of evidence in
this report; you were the sole author, but no
t oxi col ogi sts involved in peer review?
A No toxicol ogist was involved in peer review.
The tox program made conments, and we went back and
forth. There were a | ot of disagreenents.
And, again, the problem here was the
t oxi col ogi sts are not epidem ol ogists and do not
under st and epi dem ol ogi ¢ studi es or the nethodol ogy or
how to interpret them They know how to interpret
ani mal studi es.
And so we had a back-and-forth internally. |
don't know if there are any docunents that you are able
to find wiwth that, but there was an internal

di scussi ons about the tox.
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And sonme of the -- sone of the stuff | did
here ended up in tox profile, so it was -- they didn't
totally object to what |I'm saying in here.

And the other thing is, it's a different
purpose. The purpose here is to di scuss what evidence
there -- what diseases m ght nake sense for presunption
at Canp Lejeune, and the tox people at ATSDR have a
di fferent mandate. They're | ooking at
chem cal -specific, not sites, not -- and what the
ani mal data | ooks |ike, what the hunan data | ooks |1 ke,
and so on.

So we're -- we're not really working in the
sane ball park, and so that canme -- that was part of the
problem We were tal king past each other.

But no toxicol ogi st per se was a
peer-reviewer. |I'm-- but |I'mnot sure about that
because | don't renenber who the three peer-reviewers

were in the --

Q The second peer review?
A Yeah, | can't renmenber who they were. 1'd
have to -- if you have docunents, that m ght refresh ny

menmory and | could tell you if one of themwas a
t oxi col ogi st.

Q Yeah, | don't have any right on the top of
nmy head.
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A It was -- you should have gotten --
Q Uh- huh.
A -- that because | identified it in the --

anong the files.

Q Okay.
A |'mpretty sure.
Q Okay. When you said the tox program was

I nvol ved in providing sonme input, that's separate from
t he peer review?

A Totally separate. |In fact, they did it on --
they decided to do it on their own for sone reason. It
was not sonething that Dr. Breysse wanted themto do,
let's put it that way.

Q Do you recall who that was?

A It was -- no, | don't. It was a couple of
people in the tox program who worked on it, and | can't
remenber who they were, but they were -- they've been
i nvolved with the tox profiles thenselves. So this is
sonet hi ng they decided to do on their own.

Q Okay.

A You know, | listened to it because there is
some material in here that's toxicological, that's
mechani stic. As | said, for bladder cancer, |
eval uated studi es that |ooked at nechani sm

And so | was interested in seeing how they
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felt about those -- that part of the text, because that
I's sonething they do know sonet hing about. And | can't
remenber whet her they provided useful information on

t hat or not.

Q Okay. Were there any oncol ogists involved in
this report at all, either giving you input informlly,
| i ke the tox programdid, or through peer review?

A Oncol ogi sts? No.

Q Okay. Were there any people who held
t hensel ves --

A But why woul d an oncol ogi st have any
I nformation on the evidence for an exposure -- chem cal
exposure and a cancer? Oncol ogi sts know about cancers.
They don't know about exposures unless they're -- also

have background in environnental or occupational

heal t h.
Q Ri ght .
A That's part of the problem okay, with --
Q That's a good -- that's a really good point.
A Yeah.
Q What about people who are experts in these

particul ar chem cals, were there any of those people
i nvol ved, other than the toxicol ogist you already
ment i oned?

A |"mnot sure who the other three

Golkow Technologies,

/Hsd7P:33/4,-00897-RI  Document4ZEESt DA 7/03/25  Page 244 /AHExt.com



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 255

peer-reviewers were. | nean, Kyle Steenl and has worked
with -- as | say, worked at NI OSH, |ooked at a | ot of
di fferent occupational groupings. And |I'm sure at
| east one of them would be workers involved with TCE or
PCE or both.

So Steenland -- and David Kriebel, he --
his -- | think the exposures he's focused on are nore
respiratory issues, but |'mnot positive. | don't have
his CV. But David would know. David Kriebel would
know about TCE and PCE

And Dick Clapp was around to talk to. He was
on the CAP. And Dick Cl app knows about TCE and PCE for
sure and al so knows about cancer. But he was not a
peer-revi ewer because he's on a CAP. Right.

Q Did the CAP get a copy of this before it was

| ssued?
A | think so. Again, | can't renenber when we
gave it to the CAP. But either -- when we published

It, we certainly gave it to them W nay have given
them-- | don't remenber --

Q Okay.

A -- | have to say. | have to say. Probably
when we released it, we gave it to them and they al so
made it available to the Marine Corps. | don't

think -- Marine Corps, sonetines we gave them materials
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a day or two before so they could handl e the press on
it.

Q Uh- huh.

A | don't know if they did that for this.

Q O her than what has been nentioned with
respect to the tox program and the peer-reviewers, were
there any other scientists fromany other disciplines
who becane involved in this report?

A No.

Q Was this submtted to any academ c jour nal

for publication?

A No.
Q Any particul ar reason why not?
A That wasn't the purpose of it. The purpose

was, again, to help the VA and their presunption |ist.
And once they put the presunption list, we felt we
ought to at least put this out as a report.

Q You nmentioned the background of this being to

assist the VA with respect to their presunption |ist.

A Yes.

Q Is that basically true?

A Yes.

Q What -- how did that affect the standards
that you used, if at all, in reviewing the evidence?

A It just nmeant that they gave nme six weeks to
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brief them

Q Okay.

A And so it made ne have to make qui ck
deci sions on classification schene and to also -- the
literature -- gathering the literature together, making

the tables and so on. So that's the only inpact.

Q At one point this nmorning, | think in
response to one of Ms. Greenwal d's questions, you
menti oned giving the benefit of the doubt to the
veteran. | think that's also nentioned here in this
report.

Did that have an effect on how you revi ewed
t he evi dence?

A No, that's -- that had an inpact on the
choice of the classification scheme because they have
that position, the VA has that position, and the | OM
acknow edged that in determ ning what kind of
classification that nmade sense for presunption. So |
followed that. But that doesn't inpact the specific
assessnments of each of the chem cals and di seases in
her e.

Q It affects the classification schene?

A Schene, yeah. The classification scheme was
adopted because it fit the VA's presunption and the way
VA does things.
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Q Ckay.

A And, again, I'mbriefing the VA on a program
they're going to establish, so | want it to be rel evant
to what they do.

Q Okay. If you look at the second paragraph of
page 2 --

A Okay.

Q -- it states, "ATSDR i ntegrated the findings
fromits Canp Lejeune studies with findings from
studi es of other popul ati ons exposed occupationally or
environmentally to the chem cals detected in the
drinking water at Canp Lejeune: trichloroethylene
(TCE), tetrachl oroethylene (also known as
perchl oroet hyl ene or PCE), vinyl chloride and benzene."

A Uh- huh.

Q "The purpose was to assess the strength of
t he evidence supporting causality of adverse health
effects from exposures to the drinking water
contam nants at Canp Lejeune. This report represents

ATSDR s assessnment of the state of the evidence at this

time." Did |l read that correctly?
A Yes.
Q So is it fair to say that this analysis

consi dered the findings of prior Canp Lejeune studies,

as well as epidemological literature, with respect to
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the specific diseases and chemcals listed: TCE, PCE,
vinyl chloride, and benzene?

A Yes, we tried to integrate those findings.
Uh- huh.

Q And the report includes a table of the
epi dem ol ogical literature for each disease, followed
by a summary of the EPA, NTP, and | ARC t oxi col ogi cal
reviews and the ATSDR s assessnent, right?

A Ri ght. For sonme chem cals and di seases,
there wasn't a report. So if there wasn't one, of
course, we didn't discuss it. But if there was one by

EPA, NTP, or I ARC, we discussed it.

Q Okay.
A Uh- huh.
Q On page 7 of the report, there's a section

entitled "ATSDR s Met hods Used to Assess the Strength
of the Evidence for Causation.”

A Uh- huh.

Q Do you see that?

A Yep.

Q On page 8, if you turnit, and it's in this
section, it's the last full paragraph, it says, "In the
di sease-specific tables, 95 percent confidence
intervals were provided in order solely to indicate the

| evel of precision or uncertainty in the effect
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estimtes. An effect estimate (e.g., risk ratio, odds
rati o, or standardi zed nortality ratio) was consi dered
to have good precision (or |ess uncertainty) if the
ratio of the upper limt to lower limt of its 95
percent confidence interval was |less than or equal to
2," right?

A Uh- huh.

Q Is that yes?

A Yes. Sorry.

Q That's okay. It's conmon.

So then that's what we tal ked about before,
I's the confidence interval ratio, right?

A Yes.

Q And as you nentioned before, there's no
standard in epidem ological [sic], setting it at a
particul ar nunber?

A O in a statistical setting, no. There --
it's a judgnent call.

Q So --

A What you deci de.

Q So would it be fair to say that using |ess
than or equal to 2 was your judgnent call with respect
to the precision needed?

A Yes.

Q And what woul d you explain as the purpose of
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using a ratio of less than or equal to 2?

A Well, again, it's not -- was not neant to be
a di chotonous thing, like a .05 p-value, which is just
as arbitrary, by the way, as a confidence interval
ratio of less than or equal to 2 or any other val ue.

But | thought that if it has a confidence
interval ratio that tight, that's good -- that's
darn good precision. Hi gher than that doesn't nean
it's got bad precision. O course, if you a confidence
Interval ratio of 4, 5, 6, 10, then we're tal king about
very little precision. So it's a continuum It's not
yes, no, good precision. It's a continuum

Q So what woul d be the effect of changing that
nunber to 3?

A | don't think it would have nmuch effect at
al | .

Q Ckay. If you look to page 30, and | believe
this is the table for non-Hodgkin's [ ynphoma. Can you
confirmwhether that's correct or not? It goes back to
page 23. | think it's the table that starts on page
23.

A So this table goes on. Okay. Let ne
doubl e-check. Okay. Yeah, yeah. Okay. Ckay.

Q Ckay. | want to focus on the part of the

tabl e that has the Canp Lej eune studi es.
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A Yeah.

Q So for NHL, the assessnent of the evidence
found sufficient evidence of causation, right?

A Yes.

Q Wth respect to the specific Canp Lejeune
studies, the hazard ratios in both the Mari ne/ Navy
nortality study and the civilian workers nortality
study were less than 1, right?

A Right. This is causes of death, yes.

Q Whi ch nmeans that there were fewer NHLs at
Canp Lejeune than there were at Canp Pendl et on,
controlling for other factors?

A Ri ght, for causes of -- as a cause of death,
yeah.

Renmenber, non-Hodgkin's |lynphoma is a
survivabl e cancer. It's a cancer of ol der ages, and
this is a young cohort. So it's included in here
because it's done -- it was done, it was anal yzed, but
the other studies in the occupational field were nuch
stronger on this issue.

Q Okay. Let's look at the table for bl adder
cancer.

A Do you know what page?

Q The Canp Lej eune study's on page 89. The

table, I"'msure, starts before that. The table starts
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on page 86 --
A Uh- huh.
Q -- and the Canp Lejeune study's on page 89.
A Ri ght .
Q Bl adder cancer, the assessnent of evidence

found sufficient evidence of causation, right?

A Ri ght .

Q The Canp Lej eune studies, both the
Marine/ Navy nortality study and the civilian worker
studi es, show the hazard ratio of nuch less than 1
right?

A Ri ght . For civilian workers, it's based on
only two cases.

Q Okay. But it's based on nuch | arger cases
for Marine and Navy?

A El even.

Q Ckay. And so what this indicates is that
nore individuals at Canp Pendl eton had bl adder cancer

or died of bladder cancer than those at Canp Lejeune --

A Yes.
Q -- controlling for age and ot her factors?
A Right. That's what -- yeah.

Q Okay. Let's go to page 3 of the report, and
| think Ms. Greenwal d asked you about this as well. |If

you | ook at the paragraph right before the "Methods"
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section, it states, "A Marine in training at
Canp Lej eune consunes an estinmated 6 liters of water
per day for three days per week and 3 liters per
water [sic] the rest of the day [sic]."” Do you see
t hat ?
A Yeah. No, no --
“"Per day for the rest of the week." [|I'm
sorry. | msstated that.
And you cite the ATSDR 2016 for that
statenent, right?
A Yes. It's the public health assessnent at
Canp Lej eune, yeah.
Q Do you recall what the public health
assessnment relied upon for that statenent?
A There were at |l east two -- one docunent,
probably two docunents, where the information was

mentioned. And | think | found them and gave themto

the health assessnment, but | don't have -- | don't know

If | have referenced it anywhere. They referenced it.
So if you' ve got the health assessnent, you can see the

ref erences.

Q | think you referenced it in --
A Did | reference --

Q -- your nortality study.

A The new one or the old one?
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Q 2014.

A Let's see.

Q Wait. Maybe not.

A No, | don't think so. | don't think I found
it until after that.

Q Ckay.

A | think it canme up because the health

assessnment wanted to have sonme notion of how to

eval uate the exposures that a typical person -- a

typical Marine, a typical civilian worker, a typica

resi dent, a dependent would get. And so we scoured

around | ooking for articles that would tell us this.
Q Okay. If you | ook back on page 3, the next

sentence says, "Under warm weat her conditions, a Mrine

may consunme between 1 and 2 quarts of water per hour

and shower twice a day.” Do you see that?

A Yes.

Q And you cite --

A Ri ght .

Q -- Bove 2014a, which | think is the --

A Yeah, it's the Marines study. "' m not sure
where | got that from so I'll have to look, if that's

t he same docunent.
Q | believe that's Cite 30 in that particular

document .
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A Ch, yeah. Oh, yeah. Okay, so that's --
that -- now | renmenber. That is one of the two |I'm
t al ki ng about.

Q Kol ka 20037?

A Yeah, yeah. Aviation, Space, and
Envi ronment al Medi cine, yes. Yep. There was anot her
one, | thought, too, but it's not listed here. | may
have found that |ater.

Q ' mgoing to make the Kol ka article an
exhi bit.

MR. BAIN. Can you get that?

THE W TNESS: Ch, you have it.

MR. BAIN. Yeah.

THE W TNESS: Okay.

(Exhibit 22 marked for identification.)

Q (By M. Bain) Dr. Bove, | have shown you
what's been marked as Exhibit 22. Do you recognize
that as an article by Kolka, et al., on "Current U.S.
Mlitary Fluid Replacenment Cuidelines"?

A Yes.

Q And is this an article that you cited for the
statenents regarding a Marine's water consunption?

A Let's see. So this is one of the two. |
think there's another one that -- again, if you went

back to the health assessnment, you could confirmthat
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there is -- whether there was another one. | seemto
remenber that there was.

Q Ckay.

A Because | don't see -- this -- the first --
the first statenent, where it actually breaks it down
by -- in the sane way | have it here, so -- |1'd have to
go through this and look it over anyway. But | would
again refer you to the health assessnent because that's
where they reference it and that's -- | wasn't
I nvol ved other than to help. | was not involved in
writing the health assessnent.

Q But you believe there's another article aside
fromthis one?

A | think so. So -- but, again -- because |
don't -- it was clear to ne in one article that -- and
it was clear to the people witing the health
assessnent that it was 6 liters of water per day for
three days and 3 liters for the rest of the week. And
It was specific for Marines. Not specific for Marines
at Canp Lejeune, but Marines. And | don't see that
here. So I think this is the source for the other
statenent, the 1 to 2 quarters -- 1 to 2 quarts of
wat er per hour.

Q Ckay.

A | think that's where this -- that came from
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But where the other statenent canme from | think it's
anot her docunent.

Q ['"ll try to run that down tonight.

A Yeah.

Q But with respect to this particular study --

A Uh- huh.

Q -- were you aware that this study was focused
on -- I'mgoing to m spronounce this -- hyponatrem a?

A No.

Q Do you know what hyponatrem a is?

A My guess is just dehydration, but | do not
know for sure.

Q My understanding is hyponatrem a is having
i1l effects fromdrinking too much water. Have you
ever heard of that before?

A No.

Q Ckay. Do you know whether the -- and this
study appears to be focused on whether or not the
gui delines that the Marine Corps had could result in
hyponatrem a.

A Uh- huh.

Q O her than that other study you think m ght
exi st, are you aware of any studies regardi ng how nmuch
wat er Marines at Canp Lejeune actually drank during

training?
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A No. But the Marine Corps did reviewthe

heal th assessnent. | saw that statenment and --
Q Ckay.
A -- had no problemwth it, as far as | know.

Q And ATSDR i ndependent|ly never investigated
Mari nes' actual water consunption habits at
Canp Lej eune?

A | think we -- in the survey, we m ght have
asked. But the problem was you' re asking them now what
t hey drank 20 years ago, and you never get good

i nformati on doing that.

Sol -- if we did ask in the survey, the
heal th survey, the big one, whether -- how nuch they
drank, | don't think the informati on woul d have been

useful anyway, so we nmay not have asked. So | --

Q Woul d i nformati on about how nuch wat er
Marines currently drink in training have any value to
you in determning -- making determ nations on this?

A It mght. Again, | wasn't -- the purpose --
It depends on what your purpose is. For the purposes
of the public health assessnment and trying to figure
out what the typical person m ght have been exposed to
and what the health effects m ght be, yes. For the
epi dem ol ogi ¢ studi es, no.

Q VWhy not? Why the distinction?
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A Just not as useful. | nmean, you won't know
whet her -- what individual drank how much, even with
that information. 1It's only good for the typical

person. Okay.

Q And you believe -- because | didn't see
anything in the Kol ka article about the showering
habits of Marines. You believe that m ght be in the
ot her docunent that's referenced?

A | believe that that -- but I"'mnot -- | don't
know for sure, so | want to be honest. But | think
there were two docunents. | seemto renmenber two
document s. But, again, you can check the health
assessnent. It should be referenced there. And if
it's not -- if it's not clear there, you need to talk

to soneone who worked on that health assessment --

Q Okay.
A -- 1f you can still find them
Q If there is another docunent, it either

shoul d be referenced in the health assessnment or the
person who did that assessment should know what the
statenent i s based on?

A Yeah, but | think it has -- they really

should reference it. |If they didn't, they were
negl ect -- negligent, but they should have.
Q Negl i gence, that's a word we've got to watch
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out for.

A ["'msorry. | don't want to use that term
either. They should have nade the references known,
yeah.

Q Okay. At the end of that paragraph, you say,
"It is likely that during training, the water supplied
in the field came fromthe Hadnot Point water system
wi th both nmeasured and estimted | evels of TCE and PCE
substantially higher than their MCLs," right?

A Uh- huh. Yes.

Q And what's the basis of that statenent?

A Agai n, discussions with the Marine Corps

where water was -- where the water for training canme
fromand -- and the water buffaloes. That's nmy nenory
of it. There may have -- | don't renenber a docunent

saying it specifically, but there may have.
Agai n, you may want to check the public

heal th assessnent to see if they discuss it and if they
have a reference.

Q Are you aware of whether ATSDR did any
i nvestigation of where the water fill points were at
Canp Lej eune?

A VWhere the?

Q The places --

A Where the -- no, no, we did -- we did not.
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Q So ATSDR woul d be not have been famliar
whet her there were water fill points for the water
buffal oes on both the western and eastern side of
New Ri ver?

A | wouldn't know that, no.

Q Are you aware of where the training areas
were on the eastern and western sides of New River?

A No.

Q Do you know how nmany nmiles the training areas
on the western side of New River are from Hadnot Point?

A No i dea.

Q Do you have any basis to state as a fact that
the water buffaloes were filled at Hadnot Point for

trai ning exercises on the western side of New River?

A Was that said here in this sentence? Wat we
said here is that if you were -- well, what was inplied
here, | think, is that if you were training on

Mai nsi de, where a |lot of the training occurred, your
wat er buffal o would have been com ng from Hadnot Poi nt.
If you were training at New River, obviously the water
mght -- it would conme closer to where that training
Is. But that's not what we're saying here.

VWhat we're saying here is that nuch of the
training, if not nost of the training, was in the

Hadnot Point or Mainside vicinity and that the water
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woul d come fromthere.

Q Okay. Yeah, | understand that now, and that
hel ps clarify this sentence because it just refers to
training generally, not training --

A Yeah, we should have made that clear, |
agree. Okay.

Q | think you answered this this norning, but
why does the report conpare levels of TCE and PCE to
the MCL?

A Just as a reference. This is the background
section of this assessnment. Just, if people see -- we
did this for the studies too -- if people see 1400
parts per billion, what does that nean? |If they see
benzene at 12 parts per billion, what does that nean?
| nmean, they -- you know, people aren't -- who are not
drinking water experts m ght have a probl em
under st andi ng what that m ght nmean.

Let's -- | know that the Marine Corps doesn't
li ke 1t when we nention MCLs because they keep saying
that they weren't in place when the drinking water was
contam nated. This is a true statenment, they weren't,
but that's not the point |I'mnentioning. The point is,
again, to give people a sense of what -- how high
this -- how high this contam nation really was.

MR. BAIN. Do you want to take a break?
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THE WTNESS: No, let's --
THE COURT REPORTER: | would like to
take a break.
MR BAIN:  Okay.
THE VI DEOGRAPHER: The tine is 4:12 p. m
Goi ng off the video record.
(Recess taken.)
THE VI DEOGRAPHER: We are back on the
record. The tinme is 4:23 p. m
Q (By M. Bain) Okay, Dr. Bove, | want to keep

talking a little bit about the assessnent of the

evi dence --
A Uh- huh.
Q -- which is Exhibit No. 5. If you turnto

page 5 and the | ast paragraph of page 5, it says,
"The classification schene adopted for this report is
t he one recommended by an | OM panel that reviewed the
VA's presunptive disability decision-nmaking process for
veterans," and you cite I1OM 2008. Do you see that?

A Yes.

Q And we talked a little bit about that
earlier -- or you did with plaintiffs' counsel.

Are you aware whet her or not the | OM

ultimately adopted this recommendati on for the

cl assification scheme?

Golkow Technologies,

/Hsd7P:33/4,-00897-RI  Document4ZEESt DA 7/03/25  Page 2Y%WrAHext.com



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 275

A It was not for their purposes. | think the
report, if I recall, is for the VA s purposes, the idea
that -- but in many instances, the VA then turns to | OM
and asks themto do an assessnent, |ike Gulf War or --

so on and so forth.

So -- but ny understanding is that this -- if
the VA was going to have a presunption program and
wanted to assess, they should use this
classification -- or at |east they were recomendi ng
that classification schene.

Q Do you know whether the VA ultimtely ever

used that particular classification schene?

A | don't -- that's a question for the VA
because they claimthat they did their -- they |ooked
at this, but they have their own assessnent. |'ve
never seen their -- a real assessnment fromthem | saw

sone brief tables that a toxicologist put together, and
| don't know if that went anywhere. So |I don't know if
t hey used this or not.
Q You're aware that the NRC, in their report on
Canp Lej eune, used a different classification schene?
A Yes. Yes.
Q How woul d you characterize the difference
bet ween the classification schene that the NRC used and

the one that you used?
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A Well, the one that they used is nore in line
with -- | think wwth the Agent Orange, which is
sufficient evidence, | think it was, then there was

statistical association, and then there was limted,
and then non -- or whatever the heck it was bel ow that.
So it doesn't quite fit with -- | nean, sufficient
evi dence woul d be the sane.

Q Uh- huh.

A The equi poi se and above could be a

conmbi nati on of sone of the limted and sone of the

statistical. So it doesn't fit exactly. It's a
different -- it's a different classification schene
because of -- the focus was of the VA, and the NRC was

using just a classification scheme that they had used
for Agent Orange. 10OM but, you know, the sanme entity,
Nati onal Acadeny, so...

Q So woul d you say that this classification
schenme that you used was nore lenient in any way than
the classification schene that the NRC used?

A No. In fact -- no, no. |It's different. It
mrrors the fact that the VA has this policy. So if
the VA has this policy of giving the veteran the
benefit of the doubt, then you want to tailor a
classification schene to their -- the way they -- their

policy. So that's -- that's ny understandi ng, again,
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of why I OMrecomended this classification schene.

Q And how does this classification scheme, in
your view, give the veteran the benefit of the doubt?

A Wel |, having an equi poi se and above does
that. And | think that's what the |1 OM t hought.

Q Ckay. The next sentence of the report says,
"This scheme nmakes cl ear when the evidence for
causality is 'at least as likely as not' or at the

| evel of 'equipoise and above. Do you see that?

A Yeah.

Q What do you nean by that?

A Just that -- I'mnot sure what | nean by
that, | have to say. Just -- it's basically a
restatenent of what the classification is, there's --
that there is a classification |evel called "equipoise
and above," which nmeans "at least as |likely as not." |
mean, | don't know that there's anything nore that that
sentence i s saying.

Q Are you trying to contrast it to the one that

t he NRC used?

A No, no, no. | think it's just trying to
define what that level is. |It's at least as |likely as
not, and we're calling it equi poise and above. | think

that's what the sentence is all about.

Q What net hodol ogy did you use to weigh the
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evidence to determ ne which category applied to the
rel ati onship between the chem cal and the disease?

A Ckay, that -- sonme of that is nentioned on
page 6 and sonme on page 7. So for sufficient evidence,
| had a couple of rules there, one -- two rules in
particular. There is sufficient evidence from human
studies in which chance and bias, nostly bias, can be
rul ed out, because that really is the main reason, the
mai n i ssue.

And the second one is that there's |less than
sufficient evidence from human studi es, but evidence
from other sources, animl studies, nmechani sm
what ever, that is relevant to humans.

So -- and then | give sone of Hill's
vi ewpoi nts under that that | use in assessing a study's
gual ity and what -- and assessing the evidence that a
study can provide.

And then the next |evel was equi poise and
above, which that previous sentence we tal ked about is
describing. And there, there's less information than
sufficient evidence. There's -- there may be only one
hi gh-quality study, but a neta-analysis may be
i nconcl usi ve, you know, so -- but there is at |east one
hi gh-quality study that pushes it above the next |evel,

which is there's not enough information here to nmake a
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determ nation al nost, and that's bel ow equi poi se.

Q And how did the odds ratios and confidence
Interval ratios in particular studies factor into this
classification schene?

A Ri ght. The point estinmate, the odds rati o,
the SMR, the relative risk --

Q Uh- huh.

A -- the hazard ratio, depending on the study,
what they used, is the key elenent, key -- that's the
key, along with, of course, tenporal, but we all
assunmed that there was a tenporal relationship with
t hese studies that are included in here. So the rest
of Hill's criteria are how -- what's the nagnitude of
t hat point estinmate.

And the next thing is what the
exposure-response relationship | ooks like, if there is
one, if they did that. And then whatever other
i nformati on makes it biologically plausible, including
ani ml data and nechani stic data and so on.

If the studies are pretty consistent, you see
sonet hing that's sonewhat the same kind of effect, not
t he exact sanme point estimate, but in the ballpark
across studies, that's hel pful.

I f you understand why there are differences,

because the exposures ni ght have been | ess at one pl ant
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t han at anot her, one study than another study, or
sonet hing of that sort, that's another thing to take
I nto account.

So that's what -- that's how the assessnent
is done. And, again, sone of the work was done already
for me by the neta-anal ysis done by NCI, by EPA, by
| ARC, and so on.

Q Ckay.

A Yeah.

Q So for the third factor in the H Il criteria,
the magni tude of the effect, you're | ooking at the
poi nt estimate, which could be the risk ratio, the odds
ratio, the SMR. And is that where you integrate the
1.2, and |l ooking at a confidence interval ratio of |ess
than or equal to 2, and to the analysis? |Is that where
t hat cones in?

A The -- | think that the confidence interval

ratio really doesn't cone into the assessnent unl ess

the -- there is such a wide confidence interval that
you can't really have any confidence -- | hate to use
that term-- that there's so nmuch uncertainty in the

poi nt esti mate.
The magni tude of the odds ratio absolutely
does inpact the assessnment. Whether it's 1.2 or higher

IS not necessarily -- again, there's no cutoff.
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Everything is a continuous neasure and a judgnent call
t hr oughout, you know, and so -- so that's how the
assessnent was done.

Relies on work that others have done, as |
said, if they've sunmarized -- you know, if EPA has
summari zed the evidence thenselves and I think it's a
good summary, then | go with that because -- unl ess
there's additional studies that even provide nore
support or whatever.

Q So would it be fair to say there's no
particular algorithm but a lot of it is just dependent
on your judgnent as an experienced epidem ol ogi st?

A Yes. There's no specific algorithm It uses
what ever information we have on that chem cal and that
di sease. At the time, up to 2016, m ddle of 2016.

Q Okay. You were asked about this a little bit
by plaintiffs' counsel, but she stayed on pages 8 and
9, when you're tal king about the Hill criteria or Hil
vi ewpoi nts, as you refer to them that the assessnent
of the evidence considered sone of the viewpoints
associated with Hill

A What page are you on?

Q Pages 8 and 9, bottom of 8 and over to the
top of 9.

A Oh, bottomof 8.  Okay. Sonme of the -- okay,
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here it is. Uh-huh.

Q And these are also referred to sonmetines as
the Bradford Hi Il criteria, right?

A People do call it a criteria. He did not.

Q How do you -- how do you di stinguish
“criteria” from"viewpoints"?

A “"Criteria" has a stronger connotation to it.
What he is suggesting here is these are things to think
about when you're trying to make a case for causality,
so if you think about it that way. These are -- you
know, may want to touch on the size of the
rel ationship.

Now, of course, as | said, you can't have a
relationship at all if it's not tenporal. |If the
exposure happened after the cause, you know, it's --
but the other ones are points that you nmay want to
rai se in making a case.

That's pretty nmuch how he's -- if you read
the original article, that's where he's comng from
He doesn't use the word "criteria" and doesn't want
to -- doesn't want these to sound |ike hard-and-fast --
or an algorithmor anything of the sort. So | take the
sane position on it.

These are -- these are qualities or issues or

what ever you want to call them viewpoints, that should
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be | ooked at when you're assessing the evidence.

Q And one of them that was discussed earlier,
that is not even here considered a viewpoint, was
specificity. And you nentioned earlier in your
testinony that you didn't consider this to be

particularly relevant to environnental exposures, that

it was nore applicable to infections. |Is that --
A " mnot the only one who thinks that.
Q Okay.
A Ri ght. But yes.
Q But that's what you said, right?
A Yes. And | agree with those who say that,

yes.
Q And when you say you're not the only one who

says that, is there any particular reference that you

can point nme to that says you shouldn't apply this to

envi ronnent al exposures?

A " mnot sure. If you | ook at Mbdern
Epi dem ol ogy, they discuss Hll's criteria. Actually,
they -- okay, | used that term Hill's viewpoints.
They are pretty negative about using Hll"'s viewpoints,
actually, at all, if |I renmenber right, but they may

have a di scussion there. There may have been a
di scussion in Savitz's book. It's just general

know edge that there are certain viewpoints that make
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sense to use and others that don't in any particular
si tuati on.

I n occupational and environnmental health, we
never use specificity because it's not -- there's no
exposure we can think of that it only causes one
di sease. Even asbestos. It causes nesotheliom, yes,
but it also causes lung cancer and other -- and
possi bly gastrointestinal cancer, you know.

Certainly the chem cals we're tal king about

here could cause a nultitude of different cancers, so

why -- specificity doesn't make any sense to use.

Q Ckay. Well, if | state the principle this
way -- |I'mgoing to ask you whether you agree with it
or not.

A Okay.

Q “When an exposure is associated with only one

or a small nunber of health outcones, it is nore likely
to be causal than when it is associated with many
heal th outcones. The reasoning is that finding an
I nordi nate nunber of conditions that are associ ated
with exposure suggests sonme form of bias.”
Do you agree with that statenent?

A No, because | -- yes and no. There -- if --

what is an inordinate anount? | nean, | would have to

unpack that definition. Wlat is -- this is ny
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phil osophy training here -- what's the inordinate
anount ?
Certainly, a chemcal |ike TCE coul d because

ki dney cancer, non-Hodgkin's |ynphoma, Parkinson's
di sease, and so on. |Is that -- you're going to rule it
out then because it shouldn't have so many endpoi nts?
| mean, snoking --

Q Uh- huh.

A -- we're going to rule that out because it

has all these different endpoints. Does that nean

there's bias? So that's what I'mtrying to say. |It's
not a useful viewpoint, and I"'msure H Il would say the
sanme for this -- for these -- for this context.

In infectious disease, it nmakes a | ot of
sense, and he's witing these viewpoints with the idea
of both infectious and non-infectious disease. And so
he lists viewpoints that you can consider. Again, he's
not saying this is a checklist, okay --

Q Uh- huh.

A -- he's not saying you have to use all of
them or nost of them These are just suggestions on
how to address the issue of causality, the evidence for
causality. So | wouldn't agree with it.

Q You woul dn't agree with that statenent?

A No, not entirely, because | think there are
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many cases where that wouldn't fit.

Q Wth respect to biological grading or
dose-response --

A Uh- huh.

Q -- you include a parenthetical -- and |I'm
| ooking at the top of page 9, and this is No. 4,
"exposure-response relationship.” You say "although
the relationship could be non-linear or non-nonotonic."
Do you see that?

A Yes.

Q And is that included in Hill"'s discussion of
that relationship?

A ["mnot sure it is or it isn't. [|'d have to
go back and look at Hill. Again, |I -- he doesn't have
a hard-and-fast rul e about what a gradi ent would | ook
| i ke. That, | seemto renenber. But |I'd have to go
back to the article to see it. But that goes back to
our earlier discussion that if you have additional
information as to why it's non-nonotonic or you had
sonme information as to -- well, if you have information
on why it's non-nonotonic and it refers to evidence
t hat woul d support it, then -- so...

Q Okay. Let's turn back to page 5. And at the
bott om of that paragraph, you -- in the |ast sentence,

you say -- this is in reference to the classification
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scheme that you're using -- "Additionally, the schene
Is one that is already in use by the U S. Departnent of
Veterans Affairs (VA in its decision-nmaking concerning
conpensation for service-related disability
conpensation clainms. The issue of conpensation has
been of major concern for the Canp Lej eune community."
Do you see that?

A Yeah, so | wasn't -- maybe | m sspoke when
said they haven't used it. Maybe they have used it on
certain of the presunption -- for exanple, for -- |I'm
trying to think. They do have one for Agent Orange,
but they -- how they decided on that, | think it was
based on the 1OM s classification.

So |'"'mnot aware -- | guess |I'm confused
here. |'mnot sure where the Departnent of -- where
the VA used this classification schene --

Q Ckay.

A -- and whether they have. That's a question
for the VA | guess.

Q What | want to focus on is the sentence, "The
i ssue of conpensation has been of nmmjor concern for the
Canp Lej eune community."”

A Yes, it was.

Q And why did you consider that to be sonething

t hat should be included here in this eval uation of
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scientific evidence?
A It could have been in the background instead,
nore appropriate in the background section.

Q But why would that be relevant at all to

include in a report like this?
A | think that it's inportant to state what the
community -- the affected community, what their

concerns were in a study or a report, if you can, if it
makes sense to do that. | think this sentence probably
Is in the wong place, but | don't see why it woul dn't
be in the background secti on.

Q Ckay, so --

A | agree with you, it's not a scientific
statenment --

Q Ckay.

A -- or have anything to do with the eval uation

of the assessnent of the individual chem cals and
di seases.

Q So you're saying it mght be m splaced in the
"Classification of Evidence" section?

A Yeah, yeah, probably was.

Q Ckay. If you turn to page 13, this is a
chart you referred to earlier, which is, | think, the
overall summary --

A Yes.
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Q -- of the evidence.
A Yes.
Q The di seases that you classified as

sufficient evidence of causation for at |east one of
the chem cals are kidney cancer for TCE, NHL for TCE
and benzene, |eukem a for benzene, |iver cancer for
vinyl chloride, bladder cancer for PCE, and cardi ac
defects for TCE, correct?

A Yes. | don't think I see any other ones.
The ot her ones were equi poi se and above, yeah.

Q Yeah. So the other diseases you classified
as equi poi se and above evidence for causation for at
| east one of the chemcals are NHL with PCE;, nultiple
nmyel oma were TCE and benzene; |eukema is TCE; |iver
cancer, TCE; Parkinson's disease, TCE;, kidney disease,
TCE and PCE; and system c sclerosis/scleroderma, TCE?

A Yeah.

Q Correct?

A Yeah.

Q For the other diseases you | ooked at, which
wer e pancreatic cancer, prostate cancer, breast cancer,
esophageal cancer, rectal cancer, and brain cancer, the
evi dence was all right bel ow equi poise?

A Ri ght, uh-huh, as of 2016. And, again, sone

of this m ght have changed with the recent literature,
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If this was updat ed.

Q This was -- this study was done in 2017, and

you included sone other prior reviews that had been

done by EPA and | ARC and NTP, is that right, or NCP?
A Okay, it was -- nobst of the work was done

bet ween July or August of 2015 and January -- well,

January 2017, the work had been finished and

peer-revi ewed and everything el se. So nost of the work

was done between, say, July or August of 2015 and m

2016.

It's not a study. That's second thing. |It's

an assessnent, simlar to a systematic review, thoug

systematic reviews can have an algorithmor sone oth
met hod, so we don't call it a systematic review.
Q Ckay, so it was an assessnent. Most of th

wor k was done in 20167

A And | ate 2015.

Q Late 2015.

A Yeah.

Q And it included, | think as we discussed
earlier, a review of the systematic reviews that had
been -- or inclusion of the systematic reviews that
been done by EPA, | ARC --

A NTP, National Toxicol ogy Program yeah.

Q And then you also did PubMed research of -

by

d

h

er

e

had
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A Yeah.

Q -- any epiden ol ogi cal studies that m ght
have been done?

A Ri ght .

Q But | notice, by its absence, was the
Nati onal Acadeny of Sciences' 2009 report, which was a
revi ew of evidence, sone of the sane rel ationships
bet ween these di seases and these chem cals. Any
particul ar reason why that was not nentioned at all?

A Yes. | thought that their review was
| nadequate, to be nice. Seriously, for themto say
that there was |limted evidence for kidney cancer at a
time when it was obvious that there was sufficient
evi dence or very close to being it, the fact that no
di sease nade it beyond -- nade it above |limted, but we
know t hat benzene causes acute nyel oid | eukem a, where
we know that many of these things |I'm saying as above
equi poi se or equi poi se and above should at | east have
been in the statistical associ ation. So, to ne, that
report is useless.

Q So you disagree with the judgnments nade by

the scientists?

A | think it's usel ess, yeah.
Q Ckay.
A Yeah.
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Q So for that reason, you didn't -- you didn't
mention it at all?

A Ri ght, because the other -- the other
docunments, the docunents from EPA, NTP, |IARC, were far
and away better and |later, too, than theirs. And |
just felt that those were the reliable sources. They
are the ones mandated to | ook at these chem cal s and
make an assessnent. NRC responds to questions provided
to them by the entity that pays them That's a
different situation. Ckay?

So if we're tal king about EPA, they have a
mandate to do this kind of analysis, so does | ARC, so
does NTP, so that's why | rely on them NRC does great
nmet a- analyses. | rely on that. They have -- their
mandate is to do good research.

NRC, in this case, was to respond to the
ki nds of questions that they were paid to |look at. And
that's different.

Q Have you ever referred to or relied upon
studi es done by the National Academy of Sciences?

A |'ve witten -- |'ve been a part of three
books with the NRC -- the National Acadeny of Sciences,
| shoul d say.

Q But at NRC?

A Well, | guess it was the NRC at that point.
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It was back in -- | can look at ny resune, whether

put NAS or NRC. But we were asked -- in that
situation, we were asked by EPA to cone up with a new
met hod of evaluating enmerging threats to drinking water
and how woul d you do that, what kind of algorithmyou
woul d devel op. So that was our nmandate, and that's
what we did in those books. \Whether EPA did anything
with that is another story, but that was the mandate
for that.

The mandate -- |'m not sure what the exact
guestions were that the Navy gave to the NRC for that
NRC report, but it certainly wasn't to do a thorough
assessnent, because they did not do it, of the diseases
and the chem cals, so...

Q Wasn't the mandate actually from Congress but
the study was funded by the Navy?

A No, nmy understanding is that the Navy
provi ded the questions.

Q That's your understandi ng. Okay.

A That's nmy understanding. That's what | was

told, so...

Q You referred to one authoritative treatise
t oday, which was second edition of Interpreting
Epi dem ol ogi cal Data [sic] , right?

A Savitz's focus --
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Q He's the author of that book, right,
David Savitz?
A Yes, he is.
Q And you're aware that he was a chairman of

the NRC comm ttee?

A Certainly was, yes. Yes. Just because |
| i ke his book does not nean | |ike everything he does.
| do think it's a useful book, and | have -- you know,

agai n, Modern Epidem ology is extrenely difficult to

slog through. And as | said, it is the key book for

epi dem ol ogy, but it's difficult. And Savitz's book is

witten in a way that nost epidem ol ogists could follow

in ternms of at least interpreting -- how to interpret
st udi es.

Q Ckay.

A So. ..

Q That's hel pful. Ckay, I"'mdone with this for

now, and I'mgoing to start -- we're maki ng headway.
want to turn to the 2018 norbidity study. | don't
think --

MS. GREENWALD: | didn't mark it.

VR. BAI N: You didn't mark that one?

(Exhibit 23 marked for identification.)

Q (By M. Bain) |'mshow ng what's been marked
as Exhibit 23. Can you identify this as the "Murbidity
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Study of Forner Marines, Enployees, and Dependants
Potentially Exposed to Contam nated Drinking Water at

U.S. Marine Corps Base Canmp Lejeune"?

A Yes.

Q And were you involved in this study?

A Yes.

Q What was your role?

A To help with the -- well, let's start with

the protocol, which I would say was co-written with

Perri Ruckart -- | don't think | wote it entirely by
myself -- and was involved in the -- in the data
managenent, like I've done with all the studies.

| didn't nention that, but |I've been involved with the
data managenment for all the studies, and sonme of the
anal yses. And |'malso -- you know, gave advice to
Perri on her analysis of this.

Q Ot her than you and Dr. Ruckart, was anyone
el se involved in the study?

A The contractor. | forget which contractor.
And | don't know if they nention it in here.

Q Yeah, | didn't see any nanes listed on this
study either of contractors.

A Yeah. Okay. Yeah. | don't nention the
contractor --

Q You just don't recall who it was?

Golkow Technologies,
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A Right. W had -- |I'malso blanking on -- we
had RTI at one point for some studies. W had
another -- | forget the one in the D.C. area. |'m
bl anking on it. Sorry.

Q Okay. Was this study ever submtted to any
peer-revi ewed journal s?

A No.

Q Why not ?

A Because the participation rate was so | ow.
And al so, we really couldn't verify the outcones, so --
we tried. Sone people sent in their nedical records,
but there was extrenme |imtations.

It was mandated by Congress that a survey be
done. We were supposed to just supply the
questionnaire, and the Navy/ Marine Corps was supposed
to actually do the survey, if | renenber, |egislation,
but we decided that we would take it on. | don't think
the Marine Corps wanted to take it on.

And we t hought we m ght be able to use this
as a way of getting at cancer and ot her diseases that
we couldn't get in the nortality study, but we -- but
it didn't turn out that way. And so we didn't send it
to a journal because we thought it was a very linmted
st udy.

Q Did the study undergo any peer review at all?

Golkow Technologies,
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A Not hi ng gets done wi thout a peer review.
Q Okay.

A No, it was peer-revi ewed.

Q And can you descri be what the peer-review

process was for this study, if you recall?

A It's the sanme. They use outside
peer-reviewers that either we recommend to the
O fice of Science and/or they add to it or they decide
who it is.

Q And - -

A Also, inthis -- in this -- now things are
com ng back. W did have a panel to | ook over the
protocol for this study, as well, because we are not
experts in survey research. W wanted to bring in sone
peopl e who were, and so we did. And, again, ny
recollection is good. Both Perri and I worked on the
protocol, and it went -- we presented it to this panel
as well, so -- but be that as it may, still the results
of the study were that we had a | ow participation rate,
and we didn't really feel that we could nmake a | ot out
of this, unfortunately.

Q The study included both a cohort study and a
nested case-control study, right?

A Ri ght .

Q And | understand the cohort study which

Golkow Technologies,
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conpared Canp Lejeune to Canp Pendl eton. What was the
nested case-control study?

A Do you know what page we're -- because that
m ght help ny nenory.

Q No, | don't know. | don't know.

A Ckay. This is, again, trying to use the

resi dential exposures.

Q So that would refer to exposure-response
anal ysi s?
A Huh?

Q Woul d that refer, then, to sone type of an
exposure-response anal ysi s?

A Yeah. Yeah, | nean -- yeah. So let ne | ook
this over because ny nenory is not good for this study.

Yeah. Okay. So two different types of
sanpl es were taken here. And a case -- case control is
really a sanpling nethod.

So the first one, we were interested in, say,
ki dney cancer, for |lack of a better -- okay, so we get
all the kidney cancers. And the first analysis
i ncl udes Pendl eton, so we get all the kidney cancers

regardl ess of which base --

Q Uh- huh.
A -- okay, and then we take a random sanpl e of
t he people without that disease from-- a random sanpl e

Golkow Technologies,
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whi ch i ncludes people from both bases.

Q Uh- huh.

A And that's the first analysis. And then
there's the internal analysis, which we would then --
i nstead of having Pendleton in the sanple at all, it's

all just Canp Lejeune, and the idea there would be

your -- the reference group would be those peopl e who
had no exposure -- or no residential exposure, | should
say, as the reference group, just -- okay? So that's

how we did that.

Q | see.

A And we did that in order to see if we could
get better information, we could use the fam |y housing
records and their survey information to try to get at
where they were on base.

One of the things about -- | didn't nention
before about -- the famly housing records, trying to
match themw th the DMDC data, just for your know edge,
Is difficult because the famly housing records has
their name -- sonetines they have a mddle initial for
m ddl e nanme, sonetinmes they don't have that niddle
name -- and rank, and then the place where they lived
and the dates. GCkay? Trying to match that with the
DVMDC data, when there's so many conmon nanmes, was very

difficult.
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Q Uh- huh.

A We tried to do it. W had a contractor do
it. | tried to do it. |I'msure that a |ot of the
mat ches were not correct because of that problem of
trying to go fromone to the other. But you would have
to do that to do a good job of using that -- you would
have to |link the two.

Q Ri ght .

A And so | think what we're thinking about here

Is we -- if we had a smaller group of people, we could
nore intensely see if -- but we'd still have this
problem We still had this problem yes. So that's --

so you understand what --

Q Yeah.

A -- [indiscernible] case control --
Q Got it. Cot it.

A Ckay.

Q Thanks. That's hel pful.

A Yeah.

Q | didn't understand that before.

So it appears that you sent out or someone
sent out about 250,000 surveys --
A Ri ght, our contractor, yeah.
Q -- contractor did -- for those who were

present at either Canp Lejeune or Canp Pendleton in the

Golkow Technologies,
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md 1970s through m d 1980s, right?
A Yeah.
Q If you | ook at page 65 of the report,
Table 1, for the Canp Lejeune Marines, you' ve got about

a 25 percent conpletion rate, right?

A Sonething like that. Let ne see.

Q In the first colum, 25.2 percent.

A Yeah. Conpleted a survey, yeah.

Q And for Canp Pendl eton, you got 23.3 percent?
A Yeah.

Q And - -

A Yes. Yes.

Q That's true? OCkay.

You al so asked the participants to conplete a

Hl PAA form so you could confirmthe reported di seases;
is that right?

A Yes.

Q And there was a | arger percentage of
Canp Lej eune survey respondents who conplied with that,
conpleting the H PAA form than the Canp Pendl et on
respondents, right?

A Yes.

Q And for about 50 percent of Marines and
40 percent of civilians, you could not confirmthe

di agnosi s because a HI PAA form was not conpleted; is

Golkow Technologies,
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that true?

A Where are we?

Q That's on page 55.

A Okay. Fifty-five or sixty-five?

Q Fifty-five, | think. Yeah, |ook at 55,
m ddl e of the page. You see where it says --

A Yeah, yeah, yeah. So that's another
limtation. As | was saying, we didn't -- we couldn't

confirma lot of the reports --

Q Ckay.
A -- reported di seases.
Q And | think you nentioned before and you're

famliar with the term "epi dem ol ogi st sel ection bias"?

A Yes.

Q And it was a significant limtation for this
study, would you agree?

A Yes.

Q And that woul d be because peopl e at
Canp Lejeune with health problens woul d have been nore
likely to return a survey due to publicity surroundi ng
the Canp Lej eune contam nation?

A Sure, yes. And on the other side of the
coin, Pendleton wouldn't participate because they, you
know, either don't have a health problemor don't care,

this is a Canp Lejeune issue. Yeah. Yeah.

Golkow Technologies,
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Q And that bias would have overesti mated any
effects resulting in higher odd ratios when conparing
Canp Lejeune to Canp Pendl et on?

A Most likely, yes. Yeah. So you had the
sel ection bias problem but you al so had exposure
m scl assification problem They could have crossed
each other to sonme extent. W don't know the magnitude
of either one in this study.

Q And li ke the other cohort studies that we
| ooked at from 2014, this one assuned that all the
study participants at Canp Lejeune were exposed, in
conparison to Canp Pendl et on?

A Yes.

Q And this -- again, as you nentioned in the
ot her studies, this |likely would have included people
in the Canp Lej eune cohort who had little or no
exposure to contam nated water?

A Yes.

Q And as in the earlier studies, you used the
wat er nodeling to assign exposure values for the study
participants in the Canp Lejeune cohort?

A Yes.

Q Did you follow the sane criteria for
determ ni ng exposure as you used in the 2014 study, do

you recall, or did you have --

Golkow Technologies,
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A Yeah, | think so.

Q Okay.
A Again, if we know their residence and we
know -- then we have the data fromthe water nodeling

to apply to, and we know how | ong they were there, so
yes.

Q So essentially that same figure that we
| ooked at, as to how you classify people as exposed or
unexposed, woul d have been used?

A | think here the survey participant was asked
where they -- where they were, where they -- what --

Q Ckay.

A You know, so where they lived on base, so
where they -- you know, whether they were in barracks
and where the barracks were. |'mpretty sure we asked
t hose questions. So between the fam |y housing records
and what they said in the survey, we could pinpoint to
a better extent where they were.

But the internal -- the case -- the nested
case-control sanple was done precisely for this
purpose. M understanding is when we were conpari ng
Canp Pendl eton and Canp Lejeune straight up, we were
using all the people, not taking a sanple. It's not a
case-control sample. Okay? So | think that that's --

my menory is that that's probably what we did because

Golkow Technologies,
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It nmade sense. You have a smaller group of people you
have to eval uate when you do a case-control sanple, and
It's still as good as if you had gotten everybody in.
That's the beauty of that kind of approach.

Q Okay. So stepping back a little bit --

A Ckay.

Q -- instead of making assunptions based on
married or unmarried, you would have used, actually,
the informati on they gave you on the forn?

A Yes. |If they provided it, right, yeah. Yes.

Q And what happens if they didn't provide the
I nformation?

A Then we woul d have to use other --

Q Ot her assunptions?

A Yeah, other assunptions. W may have to use
what we did in 2014. W would look at the famly
housi ng records and see if they matched this person, if
we coul d make any -- you know, so on and so forth.

Q And based on, you know, the -- those
determ nations and the tine that they |lived at
Canp Lej eune, you assigned separate cohorts into | ow,
medi um and hi gh exposure?

A | think so, yeah. Yes. 1'd have to |ook at
the tables, but I think that's what we did. Yeah, |ow,

medi um and hi gh.
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Q Ckay. On page 20 of the study --
A Uh- huh.
Q -- at the | ast paragraph, you say,
"Sel f-reported cancers and ot her diseases of interest

were confirmed by nedical records, cancer registry

i nformation, or death certificates.” Do you see that?
A Yes.
Q So if you did not have a HI PAA rel ease, were

there other ways to confirmself-reported cancers?

Coul d you use the cancer registry information to do so?

A | think that we'd have to have the H PAA to
do that --

Q Okay.

A -- ny recollection. First of all, it wasn't

| i ke the cancer incidence study where we had a
relationship -- we forned a relationship with all the
cancer registries. And you would have had to have done
that here. People were diagnosed all over the country.
So I'm not sure how we used cancer registry

data. | think there were sonme cancer registries that
participated, and | can't renmenmber how many. They nmay
be nmentioned in here.

Q Yeah, there's a statenent in the report that
you had approval from 13 cancer registries, covering

60 percent of the cancers in the study.

Golkow Technologies,

/Hsd7P:33/4-00897-RI  Document4ZEESt DA 7/03/25  Page 8B /AEExt.com



© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A~ W N B O © 00 N O O b~ Ww N +—», O

Page 307

A Yeah, so we may have asked the cancer
registry, "This person X said they have ki dney cancer.
Do you have a record in your registry?" So we may have
done it that way.

We didn't do what we did in the cancer
I nci dence study, where we sent all the DVDC data -- or
t he whol e cohort to every registry to match. Okay? So
It would have been individual by individual.

Q Okay. Do you have -- do you know what
percentage of self-reported cancers or other diseases
were confirnmed?

A Well, | thought these -- that other sentence,

we said 40 to 50 percent couldn't be confirned.

Q Okay.
A | don't know. I'd have to go | ook through
this report. | haven't |ooked at this in many years.

And because we didn't really want to enphasize this
report because of the limtations, it's hard for nme --
|'d have to | ook it through.

Q Okay. Okay.

A There may be a -- there may be a table that

actually tells you this, and that's what |'m wonderi ng.

|'"d have to read the survey. | don't see it, so I'd
have to --
Q Okay.

Golkow Technologies,
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A -- look harder for it.
Q That' s okay.
I want to focus on the five diseases that
we' ve been focusing on, which are kidney cancer,
bl adder cancer, NHL, | eukem a, and Parki nson's di sease.
And the first four -- kidney cancer, bladder cancer,
NHL, and | eukem a -- were identified as sufficient
evi dence of causation in the study we just | ooked at
earlier, the 2017 ATSDR assessnent, right?
A Ri ght .
Q Par ki nson's was cl assified as equi poi se and
above, right?
A Ri ght .
Q Now, if you look at Table 6 in this
particul ar study --
A Which -- the survey?
Q The survey.
A We're still at the survey?
Q Yes.
(Di scussion off the witten record.)
THE W TNESS: Do you know where it
starts?
MS. GREENWALD: [It's on page 74.
MR. BAIN: Page 74.
THE W TNESS: Because before that,
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there's a sunmmary table. Ckay.

Q (By M. Bain) So at |east this one conpares
t he odds ratios, conparing cancers and ot her di seases
anong Canp Lej eune Marines with those at
Canp Pendl et on.

A Uh- huh.

Q If you |l ook at Table 6, conparing the
Canp Lej eune Marines and the CCanp Pendl eton Mari nes,
of those five diseases that we've been focusing on,
only bl adder cancer has an odds ratio above 1.5 at
1.647

A Uh- huh.

Q Is that right?

A Yes.

Q And turn back a page -- to page 72. And
you're | ooking at the Canp Lejeune Mari ne hi gh-exposure
subcohort and the Canp Pendl eton cohort. The odds
ratio for bladder cancer drops below 1 to .9. Do you
see that?

A Yes. Yes.

Q Looki ng back at Table 6, the odds ratios for
| eukem a and Par ki nson's di sease were below 1. Do you
see that?

A Say that again. Sorry. Parkinson's disease

was | ess than 1. And what was the other one?

Golkow Technologies,
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Q Leukem a.

A Yes.

Q And that nmeans that there's a higher
percent age of these diseases in the Canp Pendl eton

cohort conpared to Canp Lejeune?

A In the survey, yeah.
Q In the survey, right.
A Yes.

Q The odds ratio for |ynphomas, you don't have

a breakdown here of non-Hodgkin's. [It's just
classified all as "lynmphomas."” Do you see that?
A Yes.
Q It's slightly over 1 at 1.06, right?
A Ri ght .

Q And the odds ratio for kidney cancer is 1.31,.
Do you see that?

A Yes.

Q There were higher odds ratios in the survey
above 2 for cancers that are not referenced in the 2017
ATSDR' s assessnent of the evidence as sufficient or
equi poi se and above, such as you see pancreatic cancer
s at 2.267?

A Where is -- oh, there it is, up here. Ckay,
yes, 2.26. Laryngeal is 2.28. Cervical is 2.01.

There's a whol e bunch -- again, the problemwth
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this -- what you' re seeing probably here is selection
bias for sonme of these. VWho knows.

Q Ckay.

A | nmean, we don't know. But, yes, there are a
number of them including abnormal sperm having a
high -- and infertility. So a lot of different
out conmes here that had higher -- whether these are real
or bias is, you know, hard to tell.

Q And there were a couple that were
significantly below 1, such as scleroderma at .37
and - -

A Ri ght .

Q -- ALS at .81, right?

A Ri ght, right.

Q Whi ch woul d nean that there were nore cases
at Canp Pendl eton, as reported in the survey, versus
Canp Lej eune, right?

A Yeah, well, we're tal king seven -- yeah
we're tal king small nunbers of cases.

Q Okay.

A Oh, that's right. Yeah, right. Yes,
because -- | nean, there are | ess cases at
Canp Pendl eton than Lejeune in the table, but that's
because Pendl eton is a smaller group, right.

MR. BAIN. | think I"mgoing to stop

Golkow Technologies,
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ri ght there. l'"min the m ddle of this
report, but | prom sed the court reporter
we'd stop at 5:15.

THE VI DEOGRAPHER: Okay. The time is
5:13 p. m Going off the video record.

(Deposition adjourned at 5:13 p.m)
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CERTI FI CATE

STATE OF GEORG A
COUNTY OF COBB

I, MCHELLE M BOUDREAUX- PHI LLI PS, do hereby
certify that DR FRANK J. BOVE, the w tness whose
deposition is hereinbefore set forth, was duly sworn by
me and that such deposition is a true record of the

testinony given by such w tness.

| further certify that | amnot related to
any of the parties to this action by blood or marriage
and that | amin no way interested in the outcone of

this matter.

I N WTNESS WHEREOF, | have hereunto set ny
hand this 21st day of October 2024.

S ihtr ﬁ%@&%/

M CHELLE M BOUDREAUX- PHI LLI PS, CCR
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ERRATA SHEET FOR THE TRANSCRI PT OF:
Case Nanme: In Re: Canp Lejeune Water Litigation
Deposition Date: Oct ober 17, 2024
Deponent: Dr. Frank J. Bove

Pg. Ln. Now Reads Shoul d Read Reason

Signature of Deponent

SUBSCRI BED AND SWORN BEFORE ME
THI S DAY OF 20

( SI GNATURE OF NOTARY PUBLI C)
My COWM SSI ON EXPI RES:
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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