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IN THE UNI TED STATES DI STRI CT COURT
FOR THE EASTERN DI STRI CT OF NORTH CAROLI NA
SOUTHERN DI VI SI ON
IN RE: CAMP LEJEUNE )
WATER LI TI GATI ON, )
)
Pl aintiff, )
) No. 7:23-CV-00897
VS. )
)
UNI TED STATES OF )
AMERI CA, )
)
Def endant . )
VI DEOTAPED DEPOSI TI ON OF: NORMAN L. JONES
FEBRUARY 14, 2025
9:13 A.M TO 4:34 P. M
Locati on: UNI TED STATES ATTORNEY' S OFFI CE
111 South Main Street, Suite 1800
Salt Lake City, Utah
Reporter: Vickie Larsen, CCR/RMR
Utah License No. 109887-7801
Nevada License No. 966
Notary Public in and for the State of Utah
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APPEARANCES

For the Plaintiff:
Laura J. Baughman
Devin Bolton
WEI TZ & LUXENBERG
700 Broadway
New York, New York 10003
212.558.5915
Lbaughman@wei t zl ux. com
Dbolton@weitzl ux. com

For the Defendants:

Kail ey Silverstein

Gi ovanni Antonucci

Haroon Anwar

U.S. DEPARTMENT OF JUSTI CE
ClVviL DI VI SION

1100 L Street, NW

Washi ngton DC, 20005
202.616. 4473

Kail ey.silverstein@sdoj.gov
Gi ovanni . antonucci @Qusdoj . gov
Har oon. anwar @sdoj . gov

Al so Present:
McKayl a Largin, videographer
Present by Zoom:

Al anna Hor an
Bill WIlIIliams
Denni s Rei ch
Deanna Havai
Tim Thompson
Morris Maslia
Jeffrey Davis
Al'lison O' Leary
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Camp Lejeune Water

the District Court

This deposi

Salt Lake City, Ut

the videographer.

iIs the court repor

they represent for

MR. ANWAR:
the United States.

MR. ANTONUCCI :

This is Media 1 deposition

of Dr. Norman Jones, In th

Litigat

for the

tion i1 s

ah.

And Vi c

ter.

WIll counsel please
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February 14, 2025 9:13 a. m
PROCEEDI NGS
THE VI DEOGRAPHER: Good
mor ni ng. We are going on the record

at 9:13 a.m on February 14, 2025.

recording
e Matter of
ion filed in

East ern

District of North Carolina, Case

Number 7:23-CV-00897.

being held

at the Attorney General's Office in

My name is McKayla Largin. [''m

kie Larsen

state who

the video record.

Gi ovanni
Ant onucci for the United States.
MS. SILVERSTEI N: Kai |l ey

Silverstein for the United States.

Har oon Anwar f or
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MS. BAUGHMAN: Laura Baughman
for the plaintiffs.

MS. BOLTON: Devin Bolton for
the plaintiffs,

THE VI DEOGRAPHER: W I I the
court reporter please swear in the
wi tness.

NORMAN L. JONES,
called as a witness, having been duly sworn,
was exam ned and testified as follows:
EXAMI NATI ON
BY MR. ANTONUCCI :

Q. All right. Good mor ni ng.

A. Good mor ni ng.

Q. Pl ease state your full name.

A. Nor man Lovell Jones.

Q. And can you please state your
current address.

A. 4174 North 430 East, Provo,
Ut ah.

Q. Well, good morning, Dr. Jones.
My name is Giovanni Antonucci, as you just
heard. | " m an attorney for the Department of
Justice. | represent the United States in

the Camp Lejeune Water Litigation that's

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
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currently pending in the District Court for
the Eastern District of North Carolina.

Dr. Jones, have you ever had
your deposition taken before?

A. Yes.

Q. How many ti mes have you had
your deposition taken before?

A. Once.

Q. And what was the nature of the
case in which you were deposed?

A. | was the class representative
on a class action lawsuit against the Traeger
company. And | can't remember the exact
date, a year and a half, two years ago, | had

a seven-hour deposition as part of that.

Q. Is the Trager company the same
company that manufactures grills?

A. Yes.

Q. Okay. Al'l right. We'll come

back to discuss that, but I'd like to get
through a few more sort of ground rules, if
that's all right with you.

A. Sur e.

Q. So you just took an oat h;

right?

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com
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A. Ri ght .
Q. Do you understand the nature of

t hat oat h?

A. Yes.
Q. That oath requires you to fully
answer each question. If you're not sure of

an answer or don't have a complete answer,
you must still answer the question to the
extent that you can.
Do you understand?
A. Yes.
Q. As you can see, a court
reporter is taking down everything that we
say. Because she can only record words, it's
I mportant that you answer questions verbally.
For example, you must say "yes"

are or "no" rather than shaking or nodding

your head. Do you agree to do that?
A. Under st ood, yes.
Q. Pl ease speak at a slow pace so

t hat the court reporter can record
everything. Il will do my best to do the
same.

We should also try not to

i nterrupt one another; otherwi se, our court

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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reporter will not be able to record us
accurately.

Pl ease wait until | finish my
guesti on before you start to answer, and |
will not interrupt you while you are
speaki ng.

Sound good?

A. Sounds great.
Q. Once the deposition is
complete, you'll be given an opportunity to

read a transcript of your testimony and make
any corrections. You will then be asked to
sign it.

s that all right with you?

A. Sounds great.

Q. Dr. Jones, only you are
testifying today. You must answer to the
best of your ability and you may not ask

ot hers for their help.

Do you understand?

A. Yes.

Q. I f you don't understand one of
my questions, please et me know and | wil
try to clarify. However, if you don't ask
for clarification, | will assume that you

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 12 of 362
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understood the question; is that fair?
A. Yes.
Q. During the deposition you may

hear other attorneys say "objection" and
state an objection. Unl ess you've been
instructed not to answer the question, please
answer the question after the objection has
been made.

Do you understand?

A. Under st ood, yes.

Q. s there any reason why you're
unable to give your most truthful and
accurate testimony today?

A. No.

Q. Is there any reason your memory
m ght be i mpaired today?

A. No.

Q. Have you taken or do you intend
to take today any medication that m ght
affect your ability to testify accurately or

honestl y?

A. No.
Q. Dr. Jones, you can ask for a
break at any time. Pl ease don't hesitate to
ask for breaks. All | ask is that you answer
Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
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any question that's pending before we go on

the break.
Does that sound good?
A. Sounds good.
Q. Am | correct that you've been

retained by plaintiff's | eadership group as
an expert witness in the In Re: Camp Lejeune
Water Litigation pending in the United States
District Court for the Eastern District of
North Carolina?

A. Yes.

Q. When were you hired as an

expert witness?

A. September of 2024.

Q. Do you remember the specific
date?

A. | don't remember the exact
dat e. Earlier in the month, | believe.

Q. And who hired you?

A. The -- the Bell Legal Group,
think it's called.

Q. Okay. Were you dealing with
attorney Kevin Dean at that time?

A. Yes.

Q. Bef ore you were retained, had

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com
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you ever heard about Camp Lejeune?

A. |*'d heard of it, yes.
Q. Had you heard of the existence
of the camp in general, or more specifically

the water contam nation issues?

A. |'d heard -- | was aware of the
exi stence of the camp, and | was aware that
there was some groundwater contami nation at
the camp, and there was some -- there was --
yeah, | was aware that it was being studied
and anal yzed.

Q. How did you become aware of the

wat er contami nation?

A. You know, | -- |I'"m not sure |
remember . One of those things that | recall
knowi ng vaguely about it, but | never

investigated it deeply prior to that ti me.
Q. Do you recall when you first
| earned about the water contami nation issues

at Camp Lejeune?

A. No, | don't.

Q. Was it prior to 2022?

A. | don't think so, but | can't
be sure.

Q. s it possible you | earned

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 15 of 362
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about the issues from attorney advertising?
MS. BAUGHMAN: Obj ecti on.
Form
THE W TNESS: | can't say. I
don't remember.

Q. BY MR. ANTONUCCI : Sur e. Had
you heard about Camp Lejeune in your
professional capacity?

A. Again, | -- | don't recall. I
didn't know a | ot about it, so it's hard for
me to pin down where | -- where | heard about
it. Just was vaguely aware that there was a
groundwat er contami nation issue there.

MR. ANTONUCCI : Okay. | am
going to ask that Exhibit 1 be marked
for identification.

(Exhibit 1 was marked for identification.)

Q. BY MR. ANTONUCCI : Dr. Jones,
pl ease take a moment to | ook that over.

A. Okay.

Q. Have you finished reviewi ng
Exhibit 17?

A. Yes.

Q. Have you seen this document
before?

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com
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A. Yes.

Q. When have you seen it before?

A. It was sent to me, | believe,
by email a few weeks ago.

Q. Okay. "1l represent to you

that that's the notice of deposition and
subpoena that | issued for your testimony
here today.

A. Okay.

Q. Does that generally comport
with your understanding?

A. That is what | would have
guessed, yes.

Q. Okay. |"d appreciate it if you
could turn to Attachment A, which is towards
the end of the document.

So Attachment A states

"Pursuant to Federal Rules of Civil Procedure
39(b)(2) and 45, the United States makes the
followi ng requests for the production of
non-privileged documents, communications, and
mat erials, including but not Ilimted to, any
el ectronically stored information, data,
technical files, and photographs, within your

possession, custody, or control:

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 17 of 362



co N o o b~ W N B

Page 17

"Number 1. All email s,
l etters, correspondence, text messages,
conversations, chats, voicemails, data,
technical files, or other communications
pertaining to Camp Lejeune sent or received
prior to your retention as an expert in this
matter, including but not Ilimted to, from,
or with:

"Morris Maslia, Robert Faye,
Jason Sautner, David Savitz, Rene
Suarez-Soto, Susan Martel, Scott WIIliams,
Frank Bove, M ke Partain, Jerry Ensmi nger,

Lori Freshwater.

Did I read that correctly?
A. | believe so, yes.
Q. Do you have any email s,

l etters, correspondence, text messages,
conversations prior to your retention with
any of those individuals?
A. Not related to Camp Lejeune.
Q. Do you have any email s,
l etters, correspondence, text messages,
conversations, chats, voicemails, data,
technical files or other communications

pertaining to Camp Lejeune prior to your

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 18 of 362
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retention -- excuse me -- not pertaining to
Camp Lejeune from prior to your retention

with any of those individuals?

A. Yes.

Q. May | ask who?

A. Morris Masli a.

Q. Okay. What sort of

communi cati ons had you had with M. Maslia
prior to your retention as an expert in this
case?

A. So -- so for several years he
and | both served together on a peer-review
panel for a research project at the
Uni versity of Alabama, and | was the chair of
t hat expert panel and Morris was a member of
the panel.

So in the context of reviewi ng
that research project, we had correspondence.

Q. Okay. Before we discuss that
more, is there anyone else on that |ist with
whom you' ve had any communi cations prior to
your retention as an expert in this case?

A. No.

Q. Ot her than your dealings with

the expert panel and Mr. Maslia, do you have

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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make sure they're followi ng good

Page 19

any other communications with himprior to

Q. Okay. So you mentioned that

your work with Mr. Maslia was through the

ght ?

A. Yes. There's a -- a National

where t he

principal investigators at the University of
Al abama, it also involves other universities,

Loui siana State University, University of

M ssi ssippi, Auburn, a number of other
smal |l er universities.

Q. And you mentioned serving on
an -- or excuse me -- serving as the chair of
an expert panel on which M. Maslia also
served; is that right?

A. That's correct.

Q. What were you eval uating?

A. So based on the rules and

protocols for that grant established by the
Nati onal Science Foundation, they were
required to, every year, bring in an outside

panel to review their work to give feedback,

research

Golkow Technologies,
877-370-3377 A Veritext Division

Case 7:23-cv-00897-RJ Document 460-7  Filed 08/24/25

www.veritext.com
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standards and maki ng good progress.

And so once a year we would
read the report that they had generated, and
then we would travel to Al abama and
participate in a two-day workshop,
presentations, and then we would write a
report with recommendati ons and observations
we make during the review process, and we did
that three times.

Q. Okay. So you've mentioned
providing feedback, ensuring good research
standards, and good progress?

A. Yes.

Q. What is the project that you
were evaluating for those criteria?

A. It was a very broad project,
but the primary objective was to do research
on groundwater in -- in the Southeast United
St at es. Looki ng at groundwater recharge,
| ooki ng at evaluating groundwater storage
change, things like that.

And they also used, devel oped,
and applied some groundwater models as part
of the project.

Q. So my understanding of recharge

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 21 of 362
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and storage change is that those are

parameters that pertain to the amount of

wat er contained in an aquifer; is that right?
A. Yeah, recharge is typically the
wat er that comes fromrainfall that as a

portion of that eventually percol ates down
and enters the aquifer. It's the primary
source of water to an aquifer.
And then the storage change

is -- it's dependent on the water bal ance,
how much water is comng in versus how much
water is being discharged to springs and
streams and being pumped out by wells.

Q. And you mentioned this was the
Sout heast United States. Was this the
Fl ori di an aqui fer?

A. They studied, | know, aquifers
in M ssissippi and Al abama, and there was a
very large model built in the state of
Loui siana by the researchers from Loui si ana
State University.

Q. What was the purpose of the
applied groundwater models that they were
devel opi ng?

A. Partially to | ook at storage

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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change and aquifer sustainability. And,
again, determ nation of recharge rates was
one of the things that was studied.

And they're also |ooking at, |
believe, innovative numerical algorithms and
met hods for analyzing aquifers, determ ning
recharge rates.

For example, the -- they used

not just in-situ data from monitoring wells,

but earth observations from satellite data.
Q. So I'd like to sort of break
that down a little bit more with you.
A. Sur e.
Q. You mentioned that the purpose

of evaluating storage change and recharge is
to evaluate aquifer sustainability; am

stating that correctly?

A. That's one of the purposes,
yes.

Q. Okay. What are the other
pur poses?

A. To -- water resource planning.
When your -- groundwater is one of our most
significant sources of fresh water. For
example, in a drought when the stream flow is

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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| ow, someti mes you pump more groundwater to
make up that deficit, so it's a -- it's a
| arge, underground reservoir.

So much of the work we do in
groundwater studies is to assess how our
groundwat er storage is changing over time and
how to characterize that and how to predict
how it will respond in the future, and that
happens to be one of my -- one of my areas of
research as well.

Q. So if I'"m understanding
correctly, the purpose of this project at the

University of Al abama was, at |east in part,

to assess sustainability for planning
purposes; is that right?
A. That's one of the objectives,

that's right.

Q. Okay. Can you please list the
ot her objectives.

A. You know, it's been al most two
years since our |ast review, so |I'm not sure
| could add much beyond what |'ve stated in
terms of detail without |ooking up the

reports and reviewing it.

Q. Sur e.

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 24 of 362
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A. You know, and a big part of the
project is also public education and
outreach. So they -- they had a | ot of
funding to -- to work with K through 12 and
provide high school science teachers, for
example, with material and understandi ng
aqui fers and aquifer dynami cs.

And so it -- it was a -- it was
a very broad project. They | ooked at machi ne
| earning algorithms for different kinds of
data analysis related to groundwater data.

It was very broad.

They had, | think, maybe as
many as 80 people on this project. It was
one of the bigger research projects |'ve ever
seen.

Q. What was the process |like to be
selected as the chair of the expert panel?

A. | -- so | was the princ- --
this grant was through what's called the
EPSCoR project, E-P-S-C-O-R, the EPSCoR
program t hrough the National Science
Foundati on.

And from 2010 to 2014 |

happened to be the principal investigator of

Golkow Technologies,
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an EPSCoR grant, a $6 mllion EPSCoR grant
featuring Brigham Young University,
University of Utah, Utah State University,
and University of Wom ng.

And the -- the principal
i nvesti gator of the project centered in
Al abama. It was an associate of m ne and he
was aware of that and thought that my

experience and also my general background and

experience in groundwater would -- would make
me a -- a good pick for that role.
Q. And do you know how any of the

ot her panel members were selected?

A. They were selected by the --
t hey were asked to serve on behalf of the
principal investigator of that project, which
is Prabhaker Clement.

Q. You mentioned previously that
part of the objective of the expert panel was
to provide feedback, evaluate research

standards, and ensure good progress?

A. Yeah.
Q Am | stating that correctly?
A. Ri ght .
Q What kinds of -- of research

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 26 of 362




co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 26

standards were you | ooking for in this

project?
A. Well, they would make
presentations on -- on their findings and the

met hodol ogi es they were using, review journal
articles that they had published or in the
process of working on and, you know, in some
cases we would give advice on -- on

met hodol ogy, suggestions on -- on different

ki nds of computer algorithms to help, you

know, based on our experience.
But, overall, it was a very

i mpressive project and they -- they've been
doi ng excell ent work.

Q. You mentioned - -

A. So we didn't -- we didn't -- |
don't recall any highly critical feedback
t hat we gave. Fortunately, it's a really --
really well-run project.

Q. So you just mentioned
eval uating the methodol ogy; is that correct?

A. Yeah.

Q. How did you go about eval uating
t he met hodol ogy of this groundwater modeling
project?
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A. We woul d review the reports
t hat they provided, the papers that they
were -- that they had -- they were either
preparing to submt or publishing, and two
days of presentations that they would make
each year.

Q. Were you provided with the
modeling files to evaluate?

A. No.

Q. Did you perform a post-audit of
any kind of their work?

A. No.

Q. l'"d l'ike for you to sort of
wal k me through the process of evaluating the
met hodol ogy of a groundwater modeli ng
project --

A. Sur e.

Q. -- if that's all right.

A. Yeah.

Q. | guess maybe we can start with
the conceptual model .

A. Yeah.

Q. My understanding is that's kind
of where modeling begins; is that right?

A. That's right.
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Q. So what did you do to eval uate
the conceptual model of this project fromthe

Uni versity of Al abama?

A. Well, there's not one model,
there were -- there were multiple models.
The -- they provided a general description of
the conceptual model, and for the Louisiana

model there was a presentation and some
written material where they described the
basic components of the conceptual model.
Q. Did your eval uation of the
conceptual model involve evaluating the

pur pose for which the model was designed?

A. They -- they described the
pur pose, | believe, that -- Iin -- in -- for
the Louisiana model, it was to | ook at water
availability and |l ong-term, again,
sustainability, water bal ances.

Q. And, again, that's for planning
pur poses; right?

A. But that's -- |I'm going by
memory. " m quite sure that's what it was,

but it's been a whil e.
Q. Of course. Compl etely

under st andabl e.
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The -- what you just stated,
the evaluating sustainability and planning
pur poses. My understanding is that your

primary memory of what the projects are for

as it stands today is that it was a planning

project; is that right?
A. They -- | -- what -- from what
| recall, it's been a while, it was develop a

very sophisticated model of the aquifers in
Sout hern Louisiana to characterize the
groundwater flow and the |ong-term changes in

groundwat er storage --

Q. And it was --

A. -- and then the dynami cs of the
aqui fer.

Q. Excuse me. | didn't mean to

cut you off.
That was to determi ne the
future availability of groundwater?
A. It's one of the objectives, |
believe, yes.
Q. Okay. And you can't remember
any other objectives today?
A. No.
MS. BAUGHMAN: Obj ecti on.

Golkow Technologies,
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For m

Q. BY MR. ANTONUCCI : Al'l right.
You mentioned there were multiple models that
you were eval uating. Can you provide a

general overview of what those models were.

A. | don't remember the other
cases as well. "' m not sure there were
model s as much as aquifer studies. That's
the one | remember most, because it was the
most significant model, Louisiana model. [''m
not sure | could comment on the others. My

memory is more fuzzy with regard to that.
Q. Okay. Moving on from the
conceptual model . Did you evaluate their

sel ection of a mathemati cal model ?

A. | know they -- they used
MODFL OW.

Q. Okay. Are there different
options for equations -- governing equations

that can be used i n MODFLOW?

A. No. There's one governing
equation that the model is built around.
Q. Okay. Did you eval uate the

process of model calibration?

A. That was part of what they

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com

Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 31 of 362




co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 31

presented, yes.

Q. Okay. What factors did you
| ook at when evaluating calibration?

A. Just -- 1 -- 1 don't remember
the details. | remember they -- they did an

extensive calibration process, but it seemed
fairly standard, as | recall.
Q. Do you know if they used
peri meter estimation tools?
A. | don't remember for sure, but
| believe they did. It's fairly typical to
use automated parameter estimation on a | arge
model |ike that.
Q. Is it also typical to do some
manual parameter estimation as well?
A. Oh, vyes. Yeah, al ways.
Q. Do you generally start with
manual parameter estimation?
A. I n general --
MS. BAUGHMAN: Obj ecti on.
For m.
THE W TNESS: It's generally
good practice to start with manual
cali bration before you engage the use

of software to help calibrate a model.
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Q. BY MR. ANTONUCCI : My
understanding is that one of those software

codes is called PEST for parameter

estimation; is that right?

A. That's correct.

Q. That was created by John
Doherty?

A. That's correct.

Q. Do you know if the model vyou

eval uated used the PEST code?

A. | don't recall.

Q. What other factors did you
evaluate for in your analysis of their
calibration?

A. | don't recall.

Q. Did you evaluate the
sensitivity analysis performed by the
investigators of the study?

A. | don't recall.

Q. Is it typical to analyze the
sensitivity analysis of a groundwater model
when reviewing the methodol ogy?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: WIIl you state
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t hat agai n.
Q. BY MR. ANTONUCCI : Sure.
"1l -- I'"ll restate my question.

When you are evaluating a
groundwat er model's met hodol ogy, is it
typical to evaluate the sensitivity analysis?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: If -- i f they
performed a sensitivity analysis, you
woul d review that, yes.

Q. BY MR. ANTONUCCI : Okay. So
based on that answer, it seems like it's not

a guarantee that a sensitivity analysis wil

be done for every model; is that right?
A. Not necessarily.
Q. Okay.
A. Yeah.
Q. How about uncertainty anal ysis?

| s that typically done for most model s?

A. It is done for some model s.

Q. Okay. What factors do you | ook
at when you're evaluating uncertainty
anal ysi s?

MS. BAUGHMAN: Obj ecti on.
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For m.

THE W TNESS: When |'m -- when
you're perform ng a sensitivity
analysis on the model? |Is that the
guestion?

Q. BY MR. ANTONUCCI : | " m asking
now about as a peer reviewer --

A. Yeah.

Q. -- when you're evaluating the
met hodol ogy of a groundwater model, you're
| ooking at the uncertainty analysis. What
factors do you | ook at?

MS. BAUGHMAN: Obj ecti on.

For m.
THE W TNESS: The met hodol ogy

they use to perform the uncertainty

anal ysi s.
Q. BY MR. ANTONUCCI: Can you
el aborate on that? What -- what are the sort
of - -
A. wel | - -
MS. BAUGHMAN: Obj ecti on.
For m.
THE W TNESS: There are
different ways one can go about an
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uncertainty analysis, but the general

process is typically basically the

same from one case to anot her.

Q. BY MR. ANTONUCCI: Okay. Can
you explain that general process.

A. Well, typically one would first
calibrate a model to come up with a best
estimate of the parameters of the model and

the features of the model that reproduce

the -- the behavior exhibited by the aquifer
in the field.

And then -- then you | ook at
your parameters and for -- for the selected

set of parameters, you | ook at the
uncertainty in that parameter typically with
the use of a probability distribution
function.

And then to perform the
uncertainty analysis, you generate a | arge
number of model instances, versions of the
model . I n each case where -- for the
parameters you've selected, you perturb the
parameter value within the range of values
you determ ned would be reasonable to expect

for that parameter.
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And that gives you a -- a
number of model s. And if you do it right,
each of those models are considered equally
probabl e.

And then you run your
simul ati on for each of those, and then you
evaluate the outcome you're | ooking at, and
then you can get that -- that allows you to
get a probability of a certain outcome or a
confidence interval for a range of outcomes,

and this is often called a Monte Carlo

process.

Q. The uncertainty analysis is
evaluating the probability of all possible
model solutions; is that right?

A. Of a range of model solutions
t hat are considered to be |ikely or probable
as being -- or considered to be possible.

Vari ations of the model .

Q. Al'l right. Thank you. I
didn't mean to sidetrack the discussion so
much with that. | appreciate you providing
t hat information. You can put Exhibit 1 to

the side, please.

What did you do to prepare for
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your deposition today, Dr. Jones?

A. | primarily reviewed the -- the
ATSDR reports and our model reports.

Q. | see that you have some stacks
of paper in front of you; is that right?

A. Yeah.

Q. What are those?

A. I have Chapter A, ATSDR
Chapter A. Chapter F. And then | have a
copy of the rebuttal report that Jeff Davis
and | submtted in January of this year

Q. And | see those are tabbed with
sticky notes; is that right?

A. That's correct.

Q. What sections did you tab in
Chapter A?

A. | put some tabs in for some
figures that | thought - primarily figures |
t hought mi ght be useful that | think are
i mportant in the -- in the analysis -- in the
review of the work, one of which is
Fi gure Al18, Chapter A. Anot her of which is
A26 in Chapter A.

And in Chapter F I have tagged

Figure F12, the scatter pl ot

si mul ated versus
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observed for the MI3DMS model . Page F34
which shows the -- the time series of PCE at
Well TT-26 versus the observed val ues. And

F43, which is the sinmulated and observed
concentrations at the Tarawa Terrace water
treat ment plant.

Q. Did you make any handwritten

notes in those?

A. No.

Q. Did you make any highlights?

A. No.

Q. Did you do anything other than
tab those documents?

A. No.

Q. And | see you also have the
rebuttal report; is that right?

A. Yes. In the rebuttal report |

have tagged the "Summary of Opinions" page,
have tagged at the beginning of the figures
page and -- or excuse me -- the figure
section in case | want to refer to some of
the figures. Specifically Figure 2 and
Fi gure 5.

And then |I've tagged the --

where the maps of the contam nant plumes
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begin in the Appendi x A7.

Q. Did you make any notes in your
copy of the rebuttal report?

A. No.

Q. Did you make any highlights?

A. No.

Q. Did you do anything other than
tab the pages you just mentioned?

A. No.

Q. So, Dr. Jones, |I'm sorry to do
this, but |I'"m going to ask you to put those
to the side to --

A. Okay.

Q. -- ensure we're | ooking at the
same copies of the documents today.

A. That's fine.

Q. Thank you. | appreciate that.

MS. BAUGHMAN: But obviously if
he wants to refer to his copies, he
can.

MR. ANTONUCCI : We're going to
use the copies that were produced.

MS. BAUGHMAN: He can refer to
his tabbed copies if he wants to.

MR. ANTONUCCI : We can tab the
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produced copies at a break.

MS. BAUGHMAN: Norm, you can --
you can | ook at your version if you
want to, if it's helpful. It's the
same thing.

MR. ANTONUCCI : Al'l right, then
| " m going to ask that those be marked
as exhibit.

MS. BAUGHMAN: That's fine.

MR. ANTONUCCI : All right.

Q. So other than reviewi ng those
documents which you've tabbed, have you done
anything else to prepare for your deposition?

A. Just discussed with the | egal
team the format and what to expect. The
procedure and met hodol ogy.

Q. When you say "l egal team, are
you referring to Ms. Baughman and Ms. Bolton?
A. That's correct.
Q. Are you also referring to
Mr. Dean?
A. No -- there were -- | guess he
was briefly involved in some of the
di scussi ons, yeah. Yeah, he was involved.

Q. Were there any other attorneys

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 41 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 41

you spoke with?

A. Not that | recall, no.

Q. Was anyone el se present at
those meetings?

A. Jeff Davis.

Q. Was Mr. Davis present for every
meeting you had with the | egal team?

A. No. Most of them

Q. Ot her than Mr. Davis, was
anyone el se present?

A. No.

Q. Approxi mately how many ti mes
did you meet with the |legal team to prepare

for this deposition?

A. We met on Monday -- or excuse
me, |I'msorry -- Wednesday of this week. We
had di nner on Tuesday ni ght. Had di nner | ast
ni ght.

Q. Approxi mately how | ong was your

Wednesday meeting?

A. Six or seven hours, | would
guess.

Q. Okay. What did you discuss in
t hat meeting?

A. Agai n, what to -- how -- how a
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deposition works. What -- what types of
guestions would -- we would expect to be
asked. Don't talk over the question when
it's being asked. Allow time for -- don't
start speaking too soon. Allow time to make
an objection, if necessary.

A |l ot of procedural coaching

i ke that.

Q. Was there anything else?

A. Just a general review of the
case and rebut- -- our opinions, and so
forth.

Q. Were you provided with any
documents in those meetings?

A. | don't recall, no.

Q. Al'l right. Have you revi ewed

any of the other depositions taken in this
case?
A. | reviewed the prelim -- the

draft transcript of the Mustafa Aral

deposition that was taken recently. And |

was on the Zoom yesterday. | watched most,

but not all, of the Jeff Davis deposition.
Q. Have you reviewed any other

depositions that have been taken in the Camp
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Lej eune Justice Act litigation?

A. No.

Q. So you mentioned testifying in
a deposition. |"minterested, have you ever

testified at trial?

A. | testified at a court hearing
in the -- in Carson City, Nevada, in front of
the state engineer as part of a water rights
di spute on two occasi ons where | was put
under oath and questioned as an expert
wi t ness.

Q. Did you prepare a report in

those cases?

A. Yes.

Q. But you weren't deposed?

A. I was not deposed, no.

Q. So you mentioned it was a water
ri ghts dispute. Can you - -

A. Yes.

Q. -- explain in laymen's terms

what that means.

A. So the -- the City of Las Vegas
back in the 1980s deci ded that they needed to
do something to ensure long-term water

availability, and this organization | ater was
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renamed The Sout hern Nevada Water Authority,
it represents primarily Las Vegas, but also
surrounding cities.

And they decided to pursue a
groundwat er devel opment project where they
would drill a series of deep production wells
in some valleys in East Central Nevada, and
build 300 mles of |arge pipe to pump that
water south to Las Vegas.

It would have been a
$15 billion project, would have taken
esti mated 27 years to build. Woul d have been
the | argest inter basin transfer in history,
the | argest groundwater devel opment project
in history, and it would, as you can i magi ne,
extract a significant amount of water from
these valleys.

And | represented a significant
| andhol der. | was -- | was retained as an
expert witness for a | andholder in Spring
Val |l ey that was one of several parties that
were protesting the groundwater project.

And, yeah, we did a bunch of
model i ng simul ati ons and wrote a series of

reports related to the i mpact that project
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woul d potentially have on the water rights,
springs and streams and wells in the -- 1in

this valley.

Q. How | ong ago was that?
A. | started in 2010 and the
project -- it went on for ten years until it

was concluded in 2020.

Q. Okay. So you already mentioned
that you were deposed in a class action
| awsuit where you served as a cl ass
representative. Is that suit ongoing?

A. It -- they've -- have --

there's been a settlement in the | ast few

mont hs, so it's -- | think it's over.

Q. Okay. Ot her than that cl ass
action, have you ever been involved in any
ot her litigation personally, not as an
expert?

A. I nvol ving me? No.

Q. And you mentioned starting work

for the | andholder in Spring Valley in 2010.

Was t hat your first time serving as an expert

witnhess?
A. No.
Q. When did you serve as an expert
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witness prior to that?

A. Several years prior to that |
was retained as -- to do a review of a case
in Montana that a coll eague of mi ne was
involved with as the primary expert witness

i nvolving groundwater contami nation at a --

at a railroad facility.

Q. Who was that coll eague?

A. W llis Weight.

Q. And do you recall which party
you represented in that -- or excuse me --

for which party you served as a witness in

t hat case?

A. So Wllis was hired as an
expert to -- on the side of some plaintiffs
who |ived adjacent to a railroad facility,

Burlington Northern and Santa Fe, and their

contention was that contam nants had | eeched

from an unlined pond or a poorly lined pond
on the railroad facility and m grated under a
nei ghbor hood where they -- they had some
drinking water wells, and that had caused
some -- some health damages.

And so WIllis built a MODFLOW
and MT3D model simulating the mi gration of
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the plume over to the property, and that was
entered as evidence in the case.

And then the railroad hired
Papadopoul os & Associates to -- to represent
their side, and they -- the expert from
Papadopoul os did a critical review of WIlIlis’
model .

So | was hired to review
WIllis' work and the Papadopoul os critique of
his work and then write a report, which |
believe became an affidavit that was entered
in the case.

Q. So that | can understand, were
you hired as an independent expert by the
court or were you hired by --

A. No, | was hired by the
plaintiff attorneys.

Q. Okay. So you submtted an
affidavit in support of the plaintiff's
reports; is that right?

A. It was based on ny review of --
of his modeling and the critique of that,
yeah.

Q. Ot her than that Montana case,

have you served as an expert witness in any
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ot her cases?

A. Not that | recall.

Q. Do you know who specifically
from S.S. Papadopoul os & Associ ates was the
expert in that case?

A. | don't. lt's been a number of
years. No, | don't recall his name. He was
one of their | ead modelers, very well
respected, | remember that.

Q. What was the contami nant of

concern in that case? The Montana case.

A. Boy, it's been a long time. I
know that it was a degreasing facility, but
it m ght have been creosote. | wish | could
remember . It's been probably 15, 20 years,
yeah.

Q. Do you have an opinion about

S.S. Papadopoulos as a firm?

MS. BAUGHMAN: Obj ection to
form
THE W TNESS: No.
Q. BY MR. ANTONUCCI : And you
menti oned that your -- your coll eague,
M. WIllis, simulated the flow of
contami nation through the -- through the
Golkow Technologies,
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groundwater; is that right?

A. That's correct.

Q. And that was from the poorly
i ned pond to water supply wells; is that
correct?

A. To the -- yes, to the area
downgradi ent fromthe railroad facility where

the water was pumped out, yeah.
Q. How far away from the pond were

the water supply wells?

A. It -- it wasn't a great
di stance, but | -- 1 don't remember the exact
di stance.

Q. Do you know the total size of

t he area that was model ed?
A. | don't recall.
Q. And do you know what
i nformati on was used to, for example, to
sel ect boundary conditions in that model ?
A. | don't recall.
Q. Do you know what information

was available in terms of heads and fl ow

dat a?
A. I don't recall specifics.
Q. Do you know if there was heads
Golkow Technologies,
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and flow data available to Mr. WIIlis?
A. I -- | believe there were, yes.
Q. Why do you believe that?
A. |l -- if -- if there were not
any data -- | know they had concentrations at
the -- at the |ocation where the water was
bei ng pumped out. That was the whol e basis

of the suit was they measured contam nants in
their drinking water.
Q. When you say "the | ocation

where the water was pumped out," are you
referring to the supply wells, the water

treat ment plant, or the tap?

A. | don't believe a water
treat ment plant was involved. There were --
| -- from-- from what | recall, there were
some small wells. | believe it was actually
a -- part of a -- an Indian reservation, and
they had some small water supply wells they

wer e using.

Q. So it sounds |like those sampl es
were taken at the supply wells?

A. Yes, | believe so.

Q. Do you know approxi mately what

time span those samples covered?
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A. | don't recall.

Q. Was it more than a year?

A. | don't recall.

Q. Was it |ess than a year?

A. | don't recall.

Q. Do you know approxi mately how

many data points they had?

A. | don't recall.
Q. Did they have -- strike that.
Wth regard to the -- the head

and flow data that you assumed that they had
avail able, do you know how much of that was
avail abl e?

A. | don't recall.

Q. Where do you -- in these kinds
of cases, where do modelers normally get head
and flow data from?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: Head and fl ow
data? Well, you track down water

| evel measurements from observati on

wel | s. In some cases, aquifers

I nteract with streams, either

di scharge to streams or streams | eak
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water into the ground.

Someti mes you can | ook at

gauges on the stream to get an

estimate of -- of how much water's

bei ng gained or |ost, but that is a

fairly standard part of the data

coll ection phase on the modeling

project is to gather all the data you

can find.

Q. BY MR. ANTONUCCI: Okay. And
you mentioned that it was a |lawsuit brought

purpose was to determ ne if,

water | eaked from the pond,

given the groundwater

on behalf of the individuals who drank the
wat er from those wells; is that correct?

A. That's correct.

Q. Do you know if the purpose of
the model was to determ ne the absolute
amount of contam nants that these individuals
were exposed to?

MS. BAUGHMAN: Obj ection to
form

THE W TNESS: | don't recall.
| know part -- at |east part of the

presum ng

would i1t,

flow directions
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and the timng, is it probable that it
traveled -- that the contami nants were
transported to that | ocation where
they could potentially be pumped out.
Q. BY MR. ANTONUCCI : So that's
kind of a yes-or-no question, right? Like,

could the contami nation have gotten to the

well in that time period or not; right?
A. Yeah.
Q. Okay. And that's the only
purpose that you recall from that report?

MS. BAUGHMAN: Obj ecti on.

For m.
THE W TNESS: That is a purpose

that | recall.

Q. BY MR. ANTONUCCI : What ot her
purposes do you recall?

A. | -- 1 don't recall other
purposes.

Q. Okay. Okay. So prior to that

Mont ana case, had you ever served as an

expert witness before that?

MS. BAUGHMAN: In litigation?
MR. ANTONUCCI : Yes, in
litigation.
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MS. BAUGHMAN: Object to the
form
MR. ANTONUCCI : Have you - -
excuse me. | " m going to ask my
gqguestion agai n.
Q. Prior to the Montana case, had
you ever served as an expert witness in

[itigation?

A. | don't believe so. Not that |
recal | .

Q. Okay. Do you have a |ist of
all the times you've served as an expert

witness somewhere?

A. No.
MR. ANTONUCCI : Okay. Al |
right. Actually, before we move on,

| " m going to ask that the copies that
you brought of the rebuttal report and
Chapters A and F be marked for
I dentification for Exhibits 2, 3,
and 4.
(There was a discussion held off the record.)
(Exhibits 2-4 were marked for
Il dentification.)

MR. ANTONUCCI : Thank you for
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t hat .

And now | ' m going to hand you
anot her document. "1l ask that this
be marked for identification as
Exhi bit 5.

(Exhibit 5 was marked for identification.)
Q. BY MR. ANTONUCCI : Pl ease | et
me know when you've had a chance to review

t hat document.

A. ' m ready.

Q. Okay. Do you recognize
Exhi bit 57

A. Yes.

Q. Okay. What is Exhibit 57

A. This is the CV that |

submi tted.

Q. Okay. So if you turn to Page 1
of Exhibit 5, it |looks Ilike this document is
titled "Norman L. Jones, PhD, Professor,
Department of Civil & Construction
Engi neering, Brigham Young University"; 1is
that right?

A. Correct.

Q. s this a complete and accurate

copy of your resum??
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A. Yes.
Q. Is there anything that you
woul d |ike to change or add to this copy of

your resum??

A. Can you clarify what you mean
by "complete"?

Q. Sur e. s -- is this the most
updated iteration of your resum??

A. This is the resum? -- resum?
that | am currently using when my resum? is
requested.

Q. Okay. So I"'minferring from
your question that there's some things that
are probably left off of this resum?; is that
right?

A. That's correct. [t's not
100 percent inclusive of everything |I've done
in my professional career.

Q. Sur e. What kind of things are
currently listed on your resum? that's marked
as Exhibit 57

A. Oh, heavens. Consul ting
projects, expert witness work, workshops and
courses |'ve taught, things |ike that.

Q. Have you served as a consulting
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expert in litigation?
MS. BAUGHMAN: Obj ection to
form,
THE W TNESS: A consul tant --
not beyond the cases we've descri bed.

Q. BY MR. ANTONUCCI : Okay. Your
resum? mentions a bachelor's, master's, and
PhD in civil engineering. Did you have any
specialization or concentration in those
programs?

A. Yes. My master's degree and
PhD at the University of Texas, | specialized
in geotechnical engineering.

Q. And is there a |ist of your
peer-revi ewed publications fromthe | ast ten
years on Page 3 of this resum??

A. Yes.

Q. How many of these publications
deal with groundwater flow modeling?

A. You'll have to give me a
m nut e. | would say of these, six are --
five or six are directly related to a
groundwater flow model and -- but a |arge
number of them are for characterizing

groundwater conditions, groundwater
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sustainability.
Q. And how many of those deal with

contam nant fate and transport modeling?

A. " m not sure in this period --
| got to read them agai n. | can see at | east
one.

Q. So just the one?

A. | believe so.

Q. Would it be fair to say that

you focus more on groundwater flow modeling
t han contam nant fate and transport modeling?

MS. BAUGHMAN: Obj ecti on.

For m

THE W TNESS: In terms of my
publications, yeah, |I've -- my -- |'ve
done more research on -- well, in the

| ast ten years, the focus of my
research has been more shifted to
using earth observations and machi ne
| earning and data analytics to analyze
aqui fers.

MR. ANTONUCCI : I'"d like to
talk to you about that more later in
t he deposition. For now, it's been

about an hour, would you like to take
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a break?

THE W TNESS: Sur e.

MR. ANTONUCCI : Okay.

MS. BAUGHMAN: If you're -- if
you're willing to keep going, we can.
We don't have to. That's up to you.

THE W TNESS: | can keep going.

MR. ANTONUCCI : Well, 1I'"d |ike
to take a break.

THE W TNESS: Sure. Al'l right.

THE VI DEOGRAPHER: Off the
record. The time is 10:18.

(There was a break taken.)

THE VI DEOGRAPHER: We're back
on the record. The time is 10: 28.
This is Media Number 2.

Counsel may proceed.

MR. ANTONUCCI : Al'l right. I
am going to hand you what is being
mar ked for identification as
Exhi bit 6.

(Exhibit 6 was marked for identification.)

MR. ANTONUCCI : Sorry, | just
noticed my mi crophone wasn't on.

Q. | just handed you what was
Golkow Technologies,
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mar ked for identification as Exhibit 6.

Dr. Jones, this is your initial
expert report and materials consi dered;
right?

A. Correct.

Q. And | ooking at that first page,
the cover page, title is Tarawa Terrace Flow
and Transport Model Post-Audit prepared for
Bell Legal Group. A couple lines down,
prepared by Norman L. Jones, R. Jeffrey
Davi s.

I s that your signature there?

A. Yes.

Q. Okay. How do you know
Mr. Davis?

A. He was a former graduate
student of mine when |I was a young professor

at Brigham Young University. And t hen
hired himto be a staff member in our
research | aboratory where we were devel opi ng
groundwat er model i ng software.

And then | worked with himin
t hat capacity for several years, and then
even after he left the university | -- we

wor ked together on consulting projects and
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t eachi ng groundwater and contam nant
transport modeling short courses.
Q. So it's fair to say that you've

wor ked together before your work on this

case?
A. Yes.
Q. And it appears that you
co-wrote this expert report; is that correct?
A. That's correct.
Q. Did you participate in the

drafting process with M. Davis?

A. Drafting?

Q. | guess can you explain to me
your -- your role in the preparation of this
report.

A. Yes. We decided it would be
beneficial to team up. | have certain
limtations on my time given that |I'm a
full-time university professor, and we

deci ded that we would work together, we could
share the workl oad.

And so he did most of the
modeling work in terms of entering the data
into the GMS MODFLOW MT3DMS software and

running the model simulations.
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| did a | ot of the

post - processing and data anal ysi s. Toget her
we -- we reviewed the -- the data, reviewed
the -- the prior publications from ATSDR, and
then we -- together we drafted and edited and

finalized this report.

This report also -- in the
preparation of the report we utilized staff
at I ntegral Consulting. For example, the --

the figures with the maps. We provided the
model results to staff members at I|ntegral
and they hel ped do a | ot of the formatting.

There was also a professional
copy editor that reviewed the documents
before we submtted them

Q. A moment ago you mentioned that
Mr. Davis used GMS, which | believe
i ncor porates MODFLOW and MD3DMS; is that
right?

A. That's correct. It's what we
call a pre and post processing for MODFLOW
and MT3DMS. It -- the input files to MODFLOW
and MT3DMS are very | arge and complicated and
synt hesi ze a | ot of data. And so GMS was

devel oped to streamine and simplify that
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it in what we call a

e.

can -- you can modify

the input files through the GMS interface,

for example, save the modified files, run --

| aunch MODFLOW and/ or

MT3D, and then they generate a set of output

files which are ingested to GMS for -- for

Q. And you and Mr. Davis devel oped
GMS for the Department of Defense; is that
right?

A. That's correct. We were -- it
was devel oped, yeah, in the early part of my
career.

Q. Okay. Turning your attention
back to Exhibit 6, your initial report. And,
by the way, if | refer to this --

A. Okay.

Q. -- as your initial report, wil
you understand what |'m saying?

A. Sur e.

Q. Okay. Do you agree with all of
t he opinions and statements made in
Exhi bit 67?
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A. Yes.

Q. And then |'d appreciate it if
you could turn to the back, because |'ve
appended your materials considered |ist.

So is this a fair and accur ate

copy of your initial report and materi als

consi dered |ist?
A. Yes.
Q. Okay. Thank you, Dr. Jones.

You can put that to the side.
" m now going to hand you what
will be marked for identification as
Exhi bit 7.
(Exhibit 7 was marked for identification.)
MS. BOLTON: For the record, a
revised copy of this materials |ist,
It was served after this initial one.
MR. ANTONUCCI : For the
rebuttal report?
MS. BOLTON: No. This is the
October 2024 report, so for the
initial report.
MR. ANTONUCCI : Okay.
MS. BAUGHMAN: Do you want us

to send that to you so that you can
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mark it or?

MS. BOLTON: Yeah, it includes

all of those, plus additional.
MR. ANTONUCCI : That's right.
Yes, if you could send it, that would
be great.
MS. BOLTON: Okay.
Q. BY MR. ANTONUCCI : Okay.
Dr. Jones, | showed you what's been marked
for identification as Exhibit 7. This is a

report titled "Rebuttal Report Regarding

Tarawa Terrace Flow and Transport Model

Post-Audit"; is that right?

A. That's correct.

Q. s this the -- if | refer to
this as your rebuttal report, will you
understand that |'mr referring to Exhibit 77

A. Yes.

Q. Okay. And, again, it |ooks

i ke it says "Prepared by Norman L. Jones"
with your signature on the front page; is
that right?

A. Yes.

Q. And, again, | appended the

mat eri als considered to the end of this
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report.

A. Yes.

Q. Did you participate in the
drafting of this report in the same way as
with your initial report?

A. Yes.

Q. Were there any changes in how
you and Mr. Davis divided | abor?

A. No.

Q. So it's fair to say you
undert ook substantially the same process to
draft both reports?

A. That's correct.

Q. Do you agree with all of the
opi nions made in Exhibit 77

A. Yes.

Q. Do you hold every opinion in
Exhibit 6, that's your initial report, as
your own opinion?

A. Yes.

Q. Do you hold every opinion in
Exhibit 7, your rebuttal report, as your own
opi nion?

A. Yes.

Q. s there anything in either
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report that you believe is incorrect or needs
updating?

A. Well, there were some -- can
you clarify what you mean by that? You mean
in how it's written?

Q. | think you m ght be referring
to the changes that were made to the
post-audit --

A. Correct.

Q. -- in between the initial and
rebuttal report; is that right?

A. Correct.

Q. So other than those changes, is
there anything incorrect in either report?

A. Not that | can think of.

Q. Okay. | s there anything that
needs to be updated in either report?

A. Not that | can think of.

Q. s any portion of either report
incompl ete?

MS. BAUGHMAN: Obj ecti on.
For m.
THE W TNESS: Not that | can
t hink of.
Q. BY MR. ANTONUCCI: Okay. So
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Exhibit 6 and 7, your initial and rebuttal
reports, do these include all of the opinions
you hold regarding ATSDR's groundwater flow
and transport models for Marine Corps Base
Camp Lejeune?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: Can you clarify
what you mean by that.

Q. BY MR. ANTONUCCI : Do you have
any opinions on ATSDR's water modeling
efforts at Camp Lejeune that are not
contained in either Exhibit 6 or Exhibit 77

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: Yeah, | -- |I'm
not sure |I'm comfortable saying |
woul d never have any other opinions
t han what are contained here.

Q. BY MR. ANTONUCCI : Sur e. I n
what sort of circumstances would -- would you
have a new opinion?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: Well, if you were
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to ask me about specific questions
related to different parts of the

model i ng that's done in Chapter A and

may be

specific opinions about that, which

It may not

be 100 percent included in these

Do you

intend to offer any opinions that are not in

Do you intend to offer any

opinions in this case that are not contained

MS. BAUGHMAN: Obj ecti on.

THE W TNESS: In the context of

I ' m

Do you intend to offer any

are not

Exhibit 77

MS. BAUGHMAN: Obj ecti on.
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THE W TNESS: If requested by
our |l egal team | would be willing to
provi de additional opinions.

Q. BY MR. ANTONUCCI: As you sit
here today, do you have any additional
opi ni ons about ATSDR's water modeling efforts
at Camp Lejeune that are not contained in
either Exhibit 6 or Exhibit 77

MS. BAUGHMAN: Obj ecti on.

Form.

THE W TNESS: Yes, there are
t hi ngs about their initial report that
Il -- 1 would be happy to proffer as
opi nions in this deposition that

aren't necessarily contained in this

report.

Q. BY MR. ANTONUCCI : Okay. Can
you list those for me, please.

A. Well, what |I'm saying is in the
context of -- of this discussion, there may

be specific features in the context of the

Monte Carlo simulation, the -- the confidence
interval, the calibration exercise that may
not -- |I'muncomfortable saying every opinion

| have is exclusively contained in this.
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Q. So -- so to be clear, then, the
answer is no, all of your opinions are not
contained in your reports?

MS. BAUGHMAN: Obj ecti on.

Form

THE W TNESS: In the context of
what | just described, yes. ' m
hesitant to say everything, all of my

opi ni ons are here, and then |ater be

told I can't render an opinion on

somet hing because I was told all of my

opi nions are in here, if you catch my

drift.

Q. BY MR. ANTONUCCI : Can you
explain why all of your opinions aren't in

your report?

A. These reports had a specific
purpose and we were asked to do a post-audit,
and then report the results of that. And
then we were asked to respond specifically to
a rebuttal to our post-audit offered by
M. Spiliotopoul os.

And we -- so the purpose of
these documents, to my understanding, was

very specific and focused.
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Q. Dr. Jones, do you understand
t hat you've been retained as an expert in

this case?

A. Yes.

Q. Do you understand the Feder al
Rul es of Civil Procedure require you to
di sclose a complete list of your opinions?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: " m not aware of
that rule.

Q. BY MR. ANTONUCCI : Can you
provide me with a |list of the opinions you
have that are not contained in your reports?

A. | don't have a list, no.

Q. Can you name a single opinion

you have that's not contained in your

reports?
A. |l -- 1 would -- | would have to
t hink about that.
Q. Okay. We'll come back to this.
A. Okay.
Q. If you could, please turn to
Page 6-1 of Exhibit 6, that's your initial
report.
Golkow Technologies,
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THE W TNESS:

conclusions from our

repor

Page 73

A. Sure.

Q. Page 6-1 of Exhibit 6 has the
headi ng "Conclusions"; is that right?

A. Correct.

Q. And there's a list of five
categories of conclusions on this page; is
that right?

A. Correct.

Q. s this a complete |list of all
the conclusions from your report?

MS. BAUGHMAN: Obj ecti on.

These are the

t, yes.

Q. BY MR. ANTONUCCI : Are there
any conclusions from your initial report,
Exhi bit 6, that are not contained in this
list?

A. No.

Q. Am | correct in understanding
that this is not a complete list of all the
opi nions you will render in this case?

A. It's a -- given the context of
what we're asked to do, this is a complete
list of the -- of the opinions relative to

Golkow Technologies,
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t his. And |'ve not been asked to formally
submt any additional opinions at this time.
Q. Okay. Does any part of this
| ist need to be updated?
A. Not - -

MS. BAUGHMAN: Ot her than with
the rebuttal ? I mean, | object to the
form

THE W TNESS: No.

Q. BY MR. ANTONUCCI: Okay. And
now as we've already discussed, you've

provided a rebuttal report which modified
some of the conclusions from Exhibit 6; is
that right?
MS. BAUGHMAN: Object to the
form
THE W TNESS: No, | don't
believe it modified the conclusions of
this report. | wouldn't state it that

way .

Q. BY MR. ANTONUCCI : Okay. There
were errors in Exhibit 6 that you corrected
in Exhibit 7; i1s that correct?

A. That's correct.

Q. Okay.

877-370-3377
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A. But I don't think any of those
errors were significant enough to change the
opi ni ons rendered in the initial report.

Q. | understand.

So aside from those errors,
are -- is there anything else in Exhibit 6,
your initial report, sitting here today that
I's incorrect?

A. Not that | can think of.

Q. Okay. Al'l right. Now i f you
could please flip to Page 1-1 of Exhibit 7,
that's the rebuttal report.

A. Sur e.

Q. Al'l right. Page 1-1 of
Exhibit 7, your rebuttal report, has the
headi ng "Summary of Opinions"; is that right?

A. Correct.

Q. And there's a |list of six
opi ni ons on Page 1-1 of Exhibit 6; right?

A. Correct.

Q. Is this a complete |ist of all
the opinions from your rebuttal report,

Exhi bit 77?
MS. BAUGHMAN: Obj ecti on.
For m.
Golkow Technologies,
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Yes.

Q.

Page 76

Do you have

any opinions

groundwat er

regarding the content

modeling efforts at

of

ATSDR' s

Camp Lejeune

t hat are not contained in this |list?
MS. BAUGHMAN: Obj ecti on.
For m. Asked and answer ed.
THE W TNESS: | don't think I

have any opinions that are

I nconsi stent with this list, no.

Q. BY MR. ANTONUCCI : Al'l right.
Now, this is fromthe rebuttal report which
includes the corrections to your initial
report; is that right?

A. Say that again.

Q. We're | ooking at your rebuttal
report right now, and this --

A. Yes.

Q. -- report includes corrections
to your initial report; is that right?

A. Correct.

Q. Does any part of this report
need to be corrected?

A. Not that | can think of.

Q. s any part of this report
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i ncorrect?

A. Not that | can think of.

Q. I's there any part of this
report that needs to be updated?

A. No.

Q. You provided, | believe, three
|ists of materials considered in this case;

iIs that right?

A. What are you referring to?

Q. So my understanding is that you
provided a |list of materials considered with
your initial report, then an updated |i st of

mat erials considered with that same initi al

report, and finally a list of materials
consi dered with your rebuttal report; is that
correct?

A. That sounds correct.

Q. Okay. Does that materials
considered list include all of the facts,

data, and information you considered in

rendering your opinions?

A. | believe so, yes.

Q. Did you review any facts, data,
or information not |isted on your materials
considered lists in rendering these opinions?
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references specifically con

cited in our

Q.

course books or

not report.

Okay. Did you
rendering these opinions?
MS. BAUGHMAN:
form,

You mean ot her

A. Not that | recall.
Q. Okay. Did you review any
academ c texts when preparing these opinions?
MS. BAUGHMAN: Obj ecti on.
For m.
You mean other than what's on
the lists?
Object to the form
THE W TNESS: | don't recall.
Q. BY MR. ANTONUCCI : Are you not
sure if there's an academ c text you've
referenced that aren't on your materials
considered list --
MS. BAUGHMAN: Obj ecti on.
Q. BY MR. ANTONUCCI : -- or in
your report?
A. I don't recall any other

sidered that were

review any

peer-reviewed articles in

Obj ect to the

t han what's
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already referenced?

THE W TNESS: Il -- in the
process of conducting the post-audit
and writing the review, | cited -- |
believe we cited all of the materials
that were directly referenced as part
of that process.

Now, were there other books and
articles through my career that 1|'ve

read that influenced this? Probably.

Thi ngs we specifically cited in terms

of writing this that were specifically

relevant, | believe we cited those.

Q. BY MR. ANTONUCCI : Can you
t hink of any books or articles you've read
t hrough the course of your career that may
have influenced your opinions?

A. Oh, yeah, | would say | have
34 years of experience in groundwater and
contam nant transport modeling, and |I've read
countless articles and books that form my
basis of knowl edge and expertise in this
area.

Q. I's there any that stand out?

A. Not particul arly.
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Q. Okay. Have you reviewed or
ot herwi se considered any other expert reports
in this case?

A. Rel ated to the case? | -- [|'ve
reviewed the -- several other -- [|'ve

revi ewed the expert reports by Morris Masli a,

Must afa Aral, Leonard Koni kow, | believe
Sabatini is his name, the professor at
Okl ahoma.

Those are the ones | recall off

the top of my head. And then of course

the -- the DOJ reports that were submitted.

Q. By "the DOJ reports that were
subm tted," are you referring to the expert
report of Dr. Spiliotopoul os?

A. Correct.

Q. And the expert report of

Dr. Remy Hennet?

A. Yes.

Q. And the expert report of
Dr. Jay Brigham?

A. Yes.

Q. So you reviewed all three of
t hose?

A. Yes.
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Q. You mentioned reviewi ng the
expert report of Morris Maslia; is that
correct?

A. Yes.

Q. Morris Maslia submtted two
reports in this case. Did you review both of
t hose?

A. Yes.

Q. Beginning with his initial

report, that was the report disclosed
Oct ober 25th of 2024. Do you agree with al
of the opinions in M. Maslia's report?

MS. BAUGHMAN: Obj ect to the

form,

THE W TNESS: As far as | can
recal |l .
Q. BY MR. ANTONUCCI : And with

regard to Mr. Maslia's rebuttal report, that

was the report disclosed January 14t h of
2025. Do you agree with all of the opinions
in that report?
MS. BAUGHMAN: Obj ecti on.
For m.
THE W TNESS: Yes.
Q. BY MR. ANTONUCCI : What's your
Golkow Technologies,
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opi nion of M. Maslia?

A. | think he's a -- a very
competent and experienced expert in the field
of groundwater flow and transport modeling.

Q. What's his reputation in the
field of groundwater flow and transport
model i ng?

A. As far as | know, he's
respected.

Q. Turning to the expert report of
Dr. Mustafa Aral, October 25, 2024, do you
agree with all of the opinions in that
report?

MS. BAUGHMAN: Obj ect . For m.

THE W TNESS: | believe so. I
can't think of anything specific that
| would disagree with.

Q. BY MR. ANTONUCCI : What's your
opi ni on of Dr. Aral?

A. He's a very accomplished and
wi dely respected expert in this field.

Q. And do you agree with all of
the opinions in Dr. Sabatini's report?

MS. BAUGHMAN: Obj ecti on.
For m.
Golkow Technologies,
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THE W TNESS: Yes.

Q. BY MR. ANTONUCCI : What is your
opi nion of Dr. Sabatini?

A. | don't know him very well.

Q. Do you know his reputation in

the field of groundwater modeling?

A. Not i ndependent of this
project. | reviewed his resum? and his
experience and it seenms very i mpressive.

Q. And did you -- did you agree
with the opinions stated in the expert report
of Dr. -- Dr. Leonard Koni kow?

MS. BAUGHMAN: Obj ecti on.

For m

THE W TNESS: Yes.

Q. BY MR. ANTONUCCI : And what's
your opinion of Dr. Koni kow?

A. Well, he's -- he's one of the
most wi dely respected experts in groundwater
model i ng.

Q. Okay. So would you say he has
a generally good reputation in the field of
groundwat er modeling?

A. He has an excepti onal

reputation.
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Q. Okay. |'d appreciate if you
could turn back to Exhibit 7, and I'd |ike
for you to |look at the materials considered
list that's at the end of Exhibit 7.

A. Sur e.

Q. So | understand that there's a
sort of intermediate materials consi dered
[ist for your initial report. However, this

iI's your rebuttal report; right?

A. Correct.

Q. Is this the final materials
considered list for your rebuttal report?

A. These are the materials that we

cited specifically in writing the report.
Q. Does it also include the
mat eri als you considered in review -- in

rendering your opinions?

A. No, not necessarily. For
example, this -- this doesn't include the --
the specific |list at the back doesn't include

the DOJ reports.

Q. Okay. Ot her than the DOJ
reports, are there any other materials you
consi dered in rendering your opinion that's

not included on this list?
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A. Not that | can think of.

Q. Okay. So according to this
list, you considered ATSDR's Tarawa Terrace
Chapters A, F, and C; is that correct?

A. Correct.

Q. Did you review any ot her
chapters of ATSDR's Tarawa Terrace reports?

A. I skimmed through some of the
ot hers, but not in the same detail that I
read Chapters A, C, and F.

Q. Do you remember which others
you ski mmed?

A. | don't recall.

Q. Do you remember the subject
matter of the other reports that you skimmed?

A. The -- | believe it may have
i ncluded a more detailed dive into the
uncertainty analysis, but I -- 1 can't -- |
couldn't specifically tell you which one. I
just know |I | ooked through the others.

Q. Okay. You remember discussion
of the uncertainty analysis in the other
reports. Do you remember the subject matter
of any others?

A. " m not positive on that, but |
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believe that's the topic of one of the
ot hers. I -- I couldn't specifically cite
the topics of the others, yes.

Q. Did you review others or just

the uncertainty analysis chapter?

A. Like I say, | believe |I skimmed
t hrough all of them, but -- just to see what
was there, but I -- | did not do a -- as
t horough a reading of those chapters as | did

of A, C, and F.

Q. Okay. So you didn't thoroughly
review Chapter B: Geol ogic Framework of the
Castl e- Hayne Aqui fer System, correct?

A. Correct.

Q. You did not thoroughly review

Chapter E: Occurrence of Contam nants in

Groundwater; is that right?
A. Correct.
Q. You didn't thoroughly review

Chapter G: Simulation of Three-Di mensi onal
Mul ti species Multiphase Mass Transport of
Tetrachl oroet hyl ene (PCE) and Associ at ed
Degradati on Byproducts; is that right?

A. Correct.

Q. You didn't closely review
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Chapter H: Effective Groundwater Pumping
Schedul e Variation on Arrival of

Tetrachl oroet hyl ene (PCE) at Water Supply
Well s and Water Treatment Plants; is that

correct?
A. Correct.
Q. And you didn't thoroughly

consi der or thoroughly review Chapter |
Parameter Sensitivity, Uncertainty, and
Variability Associated Wth Model Simulations
of Groundwater Flow, Contam nant Fate and
Transport, and Distribution of Drinking
Water; is that right?

A. | -- 1 believe |I may have read
that a little more carefully than the others,
but certainly not to the same depth of
analysis as | did to the other chapters.

Al so, Chapter A is kind of a
comprehensive summary, as | understand it, of
all of the work that was done, including what
was put in those other chapters. And so |
felt like | had a reasonably good exposure to
the overall methods and processes that were
used and then described in more detail in

those chapters.
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But for the purpose of the
post-audit which we were hired to do,
certainly the most i mportant chapters would
be A, C, and F.

Q. Why are A, C, and F the most
i mportant chapters for the post-audit you
were hired to do?

A. Because A is a -- is a
comprehensive summary, a detailed summary of
the entire modeling project. It was very
hel pful in getting an overview of all of the
wor k that was done.

Chapter C provided a very
detail ed description of the construction and
calibration of the MODFLOW fl ow model .

And Chapter F was a very
detail ed description of the construction and
calibration, uncertainty analysis associ ated
with the contam nant transport model .

And we were asked to, in -- 1in
conducting the post-audit, to -- to perform
simul ations using both the flow and transport
model . So they were clearly the most
rel evant chapters for our workKk.

Q. So you weren't asked to review
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all of the Tarawa Terrace chapters?
A. They were provided to us and,
you know, we -- we were -- we quickly

determ ned which chapters would be most
rel evant. And it's a matter of, you know,
where you focus your time and effort.

Q. Were you provided with ATSDR's
reports on their water modeling efforts at

Hadnot Point and Hol comb Boul evard?

A. Yes.

Q. Did you review any of those?

A. Yes.

Q. I's there a particular reason
none of them are on your materials considered
[ist?

A. Because our primary focus was
Tarawa Terrace in terms of the -- what we
were asked to do with the -- with the

post-audit.

Q. Did you perform as close of a
reading on the Hadnot Point/ Holcomb
Boul evard chapters as you did with Tarawa
Terrace Chapters A, C, and F?

A. I wouldn't say it was as

equal ly careful because it was |ess relevant,
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but | did, as | recall, read the entire

report on the Hadnot Point/ Holcomb Boul evard

report --

Q. Did you - -

A. -- just to be famliar with the
overall project.

Q. And you said that you read

t hose. Did you skim through them or did you
read them carefully?

A. | read them completely.

Q. I's there a reason that you
ski mmed through the Tarawa Terrace reports
but not the Hadnot Point reports?

MS. BAUGHMAN: Obj ection to

form.

THE W TNESS: | read through
the portions of the -- carefully the
Tarawa Terrace reports that | felt

were most critical for the work we

were asked to do.

Q. BY MR. ANTONUCCI : What about
t he Hadnot Point reports was critical for
your Tarawa Terrace post-audit?

A. | -- I wouldn't classify it as

critical. | partially read that out of
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i nterest. Curious to -- to kind of see and
compare the work that was done there versus
the work that was done at Tarawa Terrace.

Q. Do you have any opinions on the
Hadnot Point or Holcomb Boul evard chapters
t hat ATSDR published?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: A general opinion
that the work that was done there
seemed to be rigorous and foll owed
what | would consider good -- good

practices, sound practices.

Q. BY MR. ANTONUCCI : And -- I'm
sorry, go ahead.

A. | can't think of anything more
specific than that, | would say.

Q. What is that opinion based on?

A. Just my reading the document

and my experience and the processes they
appeared to follow.

Q. Do you have any other opinions
about ATSDR's Hadnot Point/ Holcomb Boul evard
model ing efforts other than that they were

rigorous and foll owed good practices?

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 92 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

A.
Q.

Al exander

A.
Q.

A.
Q.

A.

expert.

Page 92

A. Not that | can think of at the
moment .
Q. So you provided a post-audit
for the Tarawa Terrace models; is that right?
A. Correct.
Q. You did not provide a
post-audit for the Hadnot Point/ Hol comb
Boul evard model; is that right?
A. That's correct.
Q. Why did you not provide a

post-audit for Hadnot Point or Holcomb

Boul evard?

We were not asked to do so.

Okay. Have -- are you famliar

with the text Modeling Groundwater Flow and

Contam nant Transport by Jacob Bear and

H.-D. Cheng?
| ve heard of it.
Have you ever reviewed it?
Not carefully, no.

Do you have any opinion on the

reputation of Dr. Bear or Dr. Cheng?

| know Dr. Bear is a

wel | - known, wi dely respected groundwat er

" m not as famliar with the other
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aut hor .

Q. Do you consider Modeling
Groundwat er Flow and Contam nant Transport to
be a reliable authority in the field of
groundwat er model i ng?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: What do you mean
by "authority"?

Q. BY MR. ANTONUCCI : How woul d
you define "authority"?

MS. BAUGHMAN: Obj ecti on.

For m. He's asked you to clarify your

guesti on.

THE W TNESS: | would just say

It's a -- it's a book in the field of

groundwater |I'm famliar with, written

by a well-known groundwater expert.

Q. BY MR. ANTONUCCI : Do you
consider it to be a reliable book?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: Il -- like I say,

|l -- 1 don't -- | haven't read it. I

may have skimmed it earlier in nmy
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career, so |l -- 1 don't -- |I"'"m not

comf ortable rendering an opinion on

t he book.

Q. BY MR. ANTONUCCI: Okay. Are
you famliar with the text Applied

Gr oundwat er Modeling Simulation of Flow and

Advective Transport by Mary Anderson, Wl Iliam
Wbessner and Randall Hunt?

A. Yes.

Q. My understanding is that there
are two editions of that text; is that right?

A. That's correct.

Q. 1992 and 20157

A. Correct.

Q. Have you reviewed both editions

of that text?

A. Yes.

Q. Did you consult that text in
rendering the opinions in your reports?

A. Only in the basis that those
texts, along with hundreds if not thousands
of other documents, have formed my gener al
background and expertise in groundwater
model i ng. Not -- not specifically to the

point where | would feel it needs to be
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cited, that | can recall.

Q. Sure. So you consider the
Anderson, Wessner, and Hunt text to be a
reliable authority in the field of
groundwat er modeling?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: | believe it's

a -- a -- a valuable and informative

book in the area of groundwater

model i ng.

Q. BY MR. ANTONUCCI : What do you
mean by "valuable and informative"?

A. Meaning it has useful content
that 1 s helpful in form ng understanding of

groundwat er modeling principles.

Q. Okay. | n your experience as a
professor, have you ever used that text?

A. | teach a graduate course on
groundwat er modeling, and | believe there
were times in the past where | |listed
Ander son, Wbessner as a -- as an optional
textbook that -- but | haven't used it as a
required textbook ever.

Q. Okay.
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A. That | recall.

Q. Woul d you make an optiona
text -- would you |ist an optional text on
your syllabus if it -- you considered it
unreliable?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: " m not sure what
you mean by "unreliable." I think

it's a valuable and instructive book

on the general concepts of groundwater

model i ng.

Q. BY MR. ANTONUCCI : Okay. Ot her
than listing it on your syllabus as an
optional text for your students, have you
used it in any other capacity as a professor?

A. One of the things that --
there's a -- early in the book there's, |
believe, a chapter on the groundwater
model i ng process, talks about form ng
conceptual models or the different steps in a
modeling project, and if | ever refer to that
text | often reference that as a -- as a good
overview of the groundwater modeling process
in general.
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When | -- when | teach ny
course, | present it in a sim/lar fashion.
Q. Okay. And that's because it's
val uabl e, informative, and instructive;
right?
MS. BAUGHMAN: Obj ecti on.
For m.
THE W TNESS: lt's -- it's an
instructive textbook, yes.
Q. BY MR. ANTONUCCI : s it
val uabl e?
MS. BAUGHMAN: Obj ecti on.
For m.
THE W TNESS: | "d consider it
val uabl e, yeah.
Q. BY MR. ANTONUCCI : s it
instructive?
A. lt's instructive.
MR. ANTONUCCI : Al'l right. I
am going to mark for identification
Exhi bit 8.
(Exhibit 8 was marked for identification.)
Q. BY MR. ANTONUCCI : Al'l right,
Dr. Jones, do you recognize this?

A. Yes, | do.
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Q. What is it?

A. These are lecture notes used in
my graduate course on a Groundwater Modeling
CE 547.

Q. Okay. Did you create -- it
| ooks like this is a PowerPoint presentation;

is that right?

A. Correct.

Q. Did you create this yourself?
A. | did.

Q. Okay. And is this a fair and

accurate copy of your |ecture notes from your

graduate course in groundwater modeling?

A. It appears to be, yes.

Q. Okay. l'd Ilike for you to turn
to Page 2 and Slide 3.

A. Yes.

Q. | think this m ght be what you

were referencing earlier with regard to the

model devel opment protocol from Anderson and

Woessner; is that correct?
A. Woessner.
Q Excuse me. Thank you.
A. Yeah.
Q So --
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A. Excuse me. Yes, this iIs
precisely what | was discussing earlier.
Q. Okay. So you use the Anderson

and Wbessner text to discuss the model

devel opment protocol; is that right?
A. Yes.
Q. Okay. Did you adapt this flow

chart from the Anderson and Wessner --
Woessner text?

A. Yes.

Q. Okay. And then sort of
flipping through the other sections of this
Power Point, it | ooks |like you continue to use
it throughout the lecture; is that right?

A. Well, the purpose of this
| ecture is to provide an overview of the
model devel opment protocol, and so the
different slides here are explaining each of
the different steps involved in the model

devel opment process, and thus it relates to

the different items on that -- on that flow
di agram.

Q. Is that a yes?

A. Yes.

Q. Okay. Are you fam liar with

Golkow Technologies,
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the text Guidelines for Eval uating
Groundwat er Fl ow Models by Thomas Reilly and
Arl en Har baugh?

A. ' m aware of that, yes.

Q. Do you consider that text to be
a reliable authority in the field of
groundwat er modeling?

A. Again, | -- 1 --

MS. BAUGHMAN: Object to the
form

THE W TNESS: Il think it's a
hel pful book.

Q. BY MR. ANTONUCCI : Okay. How
about the text Calibration and Uncertainty
Anal ysis For Complex Environmental Models by
John Doherty; are you famliar with that?

A. Yes.

Q. And John Doherty is the
i ndi vidual who devel oped the PEST code; 1is
that right?

A. That's correct.

Q. Do you consider Calibration
Uncertainty Analysis For Compl ex
Environment al Models to be a reliable

authority in groundwater modeling?
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MS. BAUGHMAN: Object to the
form

THE W TNESS: Il think 1t's a --
it'"s a good reference for calibration.

Q. BY MR. ANTONUCCI : Okay. And
earlier you -- you mentioned working with
Dr. Prabhaker Clement on a grant or some - -
the project at the University of Alabama; is
that right?

A. That's correct.

Q. Dr. Clement is the principal
i nvestigator of that project?

A. That's correct.

Q. What's your opinion of
Dr. Clement?

A. Dr. Clement and | have worked
toget her professionally since the earliest
days of my career. | consider hima very
good researcher and also a close personal
friend. And he and | are also currently
co-investigators on a NOAA-funded research
grant.

Q. Al'l right. | ' m going to sort
of refocus attention on the ATSDR reports

whi ch you were asked to provide opinions
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about.

That's correct, that you were
asked to provide opinions on ATSDR's Tar awa
Terrace reports; right?

MS. BAUGHMAN: Object to the

form

THE W TNESS: "' m not sure |

woul d phrase it that way. We wer e
asked to conduct a post-audit and

render opinions relative to that

post-audit, and -- and that
involved -- |I'"m going to take that
back.

Yes, we did render opinions on
these reports.

Q. BY MR. ANTONUCCI : Okay. These
reports deal with, at a very basic level,
groundwat er models; right?

A. What do you mean by "a very

basic | evel "?

Q. | don't mean to say that the
reports themselves are basic. | guess |
should say, |ike, essentially they deal with
groundwat er models; is that correct?

A. That's correct.
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Q. Okay.

simplified versions
A. That's
Q.

groundwat er model t
MS.
form.

THE W
| would not e
perfectly rep

system t hat

most insidious and

scientific model s

And we should never

subsurface conditions;

BAUGHMAN:

Page 103

Groundwat er model s are

of reality; right?

correct.

expect a
o perfectly reproduce
I's that correct?
Obj ect to the
TNESS: That's correct.

xpect any model to

|licate the real -world

t is meant to simul at e.

Q. BY MR. ANTONUCCI : Okay. |
you could please turn your attention back to
Exhi bit 8. That's the Power Poi nt.

A. Sur e.

Q. l'd like you to turn to
Slide 14.

A. Yes.

Q. Okay. There are two quotes on
this slide; right?

A. Correct.

Q. The first one says "One of the

nefari ous properties of

s their tendency to take
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Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 105 of 362

over, and someti mes supplant, reality." That
guote is attributed to Erwin Chargaff?

A. That's correct.

Q. Did | read that correctly?

A. Uh- huh.

Q. And t hat was quoted in J.J.
Zuckerman, The Com ng Renai ssance of
Descriptive Chem stry, Journal of Chem cal
Education in 19867

THE REPORTER: Il n what year?
MR. ANTONUCCI : 1986.

Q. s that correct?

A. Yes.

Q. The next quote on the page
says, quote, " all model s are
approxi mati ons. Essentially, all models are
wrong, but some are useful." And that quote
is attri buted to George E.P. Box.

Did | read that correctly?

A. Correct.

Q. And that's from George E.P. Box
and Norman R. Draper, Empirical
Model - Bui |l di ng and Response Surfaces 2007; is
that right?

A. Correct.

Golkow Technologies,
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Q. This is the |last slide of your
| ecture.

A. That's correct.

Q. Why did you choose to end your

| ecture with these quotes?

A. Because it's a -- it's a fun
| aunching pad for a discussion in the class.
| read these quotes and | ask the students,
What do you think of these statements? |If
model s are wrong, why are you taking this
class?

And that |leads to a --
typically to a very constructive discussion
of what's kind of captured in Box's quote
there that, yeah, you should never expect a
model to be a perfect replication of reality;
however, models are extremely val uabl e as
an -- as an interpretive tool, a historical
reconstruction tool, and in many cases

they're the best and only tool we have.

And so, again, it's meant to
stimulate a discussion where | then talk
about the benefits of modeling, | talk about
all the different cases in -- in groundwater

management and anal ysis where models are
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critical.

Q. You agree that all models are
approxi mati ons?

A. Yes.

Q. You agree that all models are
wrong?

MS. BAUGHMAN: Obj ect to the

form.

THE W TNESS: Wong in the
sense that they're all simplifications
of reality. That's the context of his

statement here.
Q. BY MR. ANTONUCCI : So we can't
expect a model to be a perfect representation

of reality; right?

A. That's correct.
Q. You can put Exhibit 8 aside
now.
So | understand that you were

asked to provide a post-audit of ATSDR's

Tarawa Terrace groundwater flow and transport

model ; is that correct?
A. Correct.
Q. Were you asked to do any ot her

eval uation of ATSDR' s Tarawa Terrace fl ow and

Golkow Technologies,
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transport model ?

anyt hi

ot her

MS. BAUGHMAN: Object to the
form

THE W TNESS: What do you mean
by "evaluation"?

Q. BY MR. ANTONUCCI : Did you do
ng -- strike that.

Were you asked to do anyt hing
than the post-audit?

MS. BAUGHMAN: Object to the
form

THE W TNESS: Jeff and | were
asked to perform some additional
simul ati ons using the models to --
with respect to how the model output
varies as a function of retardation
factor.

The -- the beginning simulation
time or the -- excuse me -- the --
when the contam nants were released.
And both of those, the results of that
were included in Morris Maslia's
rebuttal report.

I n other words, we were asked

to run the models and post process the

877-370-3377
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results and generate some of the

graphics that Morris then relied on in

his report, and then we were -- most
recently we -- we did an anal ysis
where we varied the reaction rate and
determ ned how sensitive the model was
to the reaction rate.

Q. BY MR. ANTONUCCI : | s reaction
rate a synonym for biodegradation rate?

A. It includes the biodegradation
rate, yeah.

Q. Are there other -- so is it
correct that reaction rate and biodegradation
rate are not the same thing?

A. In general, the -- the reaction
rate can include any kind of decay of the
contam nant . Most commonly that's a result
of bi odegradation.

But, you know, in the grand
scope of transport modeling, for example, if
you're simulating a radioactive contam nant
then it would simulate the half-life and
decay of the contam nant.

Q. So you performed a sensitivity

anal ysis varying the --
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A. The reaction --

Q. -- reaction rate; i1Is that
right?

A. Correct.

Q. You did not vary the

bi odegradati on rate?

A. Well, the reaction rate is
inclusive of the biodegradation rate in this
case.

Q. Does it include anything el se?

A. | -- 1 believe that's
predom nantly what it's meant to represent in

this case.

Q. Okay. And when were you asked
to performthat sensitivity analysis?

A. Coupl e of weeks ago, maybe.

Q. Was it more than a month ago?

A. No.

Q. Was t hat after you had
di scl osed your rebuttal report?

A. Yes.

Q. Ot her than the figures that you

created for Mr. Maslia's rebuttal report and
the sensitivity analysis that we've already

di scussed, were you asked to do any other

Golkow Technologies,
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ATSDR created?
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ATSDR' s Tarawa Terrace

groundwater flow and transport model ?

A. No.

Q. Did you review the data mi ning
techni ques that ATSDR empl oyed to generate
their groundwater flow and transport model ?

MS. BAUGHMAN: Obj ect to the
form

THE W TNESS: | recall reading
about what Morris referred -- or what
was referred to as the data m ning
process, but |'m not sure | could
recall specific details.

Q. BY MR. ANTONUCCI : So is it
fair to say you didn't thoroughly eval uate
t he data m ning process that ATSDR undertook?

MS. BAUGHMAN: Obj ect to the
form

THE W TNESS: Il -- 1 reviewed
what was in, | believe, Chapter A --

A, C, and F.

Q. BY MR. ANTONUCCI : Okay. Di d
you review the conceptual model for the

flow and transport
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A. Yes.

Q. Can you describe that review,
pl ease.

A. Well, the -- the conceptua

model was described in the Chapters A, C, and

F, and | reviewed it as | -- in that context.
Q. Did you undertake any other
review of the conceptual model, apart from

your review of the reports?

A. No.

Q. Did you note any flaws in the
conceptual model ?

A. I don't recall anything that
stood out to me as being flawed or a bad

assumption, no.

Q. Okay. I f you had noted any
flaws, would you have included that in your
report?

A. Dependi ng on the magnitude of
the flaw, | suppose, yes.

Q. How big would a flaw have to be

to be included in your report?
A. Well, one of the opinions in
our report was the -- the methods that they

foll owed were sound and foll owed good
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scientific and engineering practices and,
yeah, | just -- | did not find anything

that -- that | was -- would consider to be an
error in their process.

Q. If you had noted a flaw in
ATSDR's conceptual model, do you believe that
recalibration of the models using the
post-audit data would have yielded

substantive changes in ATSDR's ori gi nal

results?
MS. BAUGHMAN: Obj ect to the
form | ncompl ete hypot hetical.
THE W TNESS: Can you say that
agai n.
Q. BY MR. ANTONUCCI : Sur e.
Suppose you had noted a flaw in
ATSDR' s conceptual model . Do you believe

that recalibration of the ATSDR model s usi ng
your post-audit data would have yiel ded
substantive changes in ATSDR's ori gi nal
results and concl usi ons?
MS. BAUGHMAN: Obj ect to the
form,
THE W TNESS: | think their

conceptual model was -- was sound and
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consistent with the hydrogeol ogi c
conditions at Tarawa Terrace, and |
think the model was well calibrated.
Q. BY MR. ANTONUCCI : Do you have
any opinion about whether or not a --
Mr. Maslia or Dr. Aral should have reran the

model using your post-audit data?

A. Yes.
Q. What is that opinion?
A. So the -- the objective of the

post-audit was to take the original MODFLOW
and MT3D model s and evaluate the performance
of the model with additional data which was

not available to them at the time they built
the model .

And when they built the model,
they had two sets of dat a. They had PCE - -
well, they had a | arge set of head and flow
data that they used to build a
wel | -cali brated fl ow model, which is the
foundation of the transport model .

To calibrate the transport

model , they had a set of PCE concentrations,
| believe there were 36 at -- at different
points in time at monitoring well | ocations.
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And then they had some concentrations of
wat er at the water -- Tarawa Terrace water
treat ment plant.

The objective, as | understand
it, the original study was to do historical
reconstruction of the concentration of the
wat er at the water treatment plant based on
the -- the mgration of the plume through the
Tarawa Terrace aquifer.

And when they did their
calibration, the -- if you |ook specifically
at the PCE -- measured PCE -- observed PCE
concentrations at the observation wells,
there was a high bias for observed
concentrations in the | ower range, but where
there was high, observed concentrations, the
simul ated concentrations matched quite
cl osely.

That's significant because that
means that in the center of the plume where
the concentrations are the greatest, the
model did a good job predicting the
concentrations.

Now, that happens to correspond

to Well TT-26, which as the model showed was
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After they did their
cali bration --
| NTERCOM SYSTEM: Hi

Trina and her dog are in her

concentrations at the water
pl ant matched the observed
concentrations at the water

pl ant extremely well.

case.

I's, you know, additional

concentrations at the water
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nat ed wat er

to the Tarawa Terrace water treatment plant.

initial
everyone.
of fice.

If you want to go over there and say
hi to -- to the dog and also to Trina

I f you want, please head over there.

Thank you.
THE W TNESS: The -- they --
they -- the -- the model sinmul ated

treat ment

treat ment

So when we did our post-audit
wor k, we had an additional 318
measured concentrations, observed
concentrations. A much richer set

t hat they didn't have in the original

So -- but what we didn't have

treat ment
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pl ant, of course, because they stopped
pumpi ng due to the contami nation.

So when we did our post-audit,
we found that the -- if you |l ook at
the simul ated versus observed
concentrations fromthe extended
simul ati on we constructed in the
post-audit, there's a significant
amount of variance in the observed
concentrations.

And that variance caused

some -- some high fluctuations in the
area -- in the error. However, the
errors seemed to be well bal anced,

meani ng the model did a good job at
simulating the primary trajectory of
the plume.

In fact, if you |l ook at the
bi as, the bias we got from the
extended simulation with the
additi onal data was -- was smaller
than the bias they had with the
initial concentrations at the
observation wells, which |I believe

strengt hens the evidence supporting

877-370-3377
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the accuracy of the additional model .

And, therefore, | -- there's no
reason for me to believe, based on the
results of the post-audit, that the
initial model was wrong, especially
when it comes to the concentrations at
the water treatment plant.

It did an excellent job and
there's nothing in the post-audit that
woul d warrant, | believe, that would
be strong evidence to say, hey,
there's somet hing wrong with the
original model .

Q. BY MR. ANTONUCCI : Wel |, thank

Dr. Jones, | appreciate that. But my
guesti on was whether they should have reran

the model using the newly avail able data?

MS. BAUGHMAN: Object to the
form Asked and answer ed.

THE W TNESS: We did rerun the
model . That's part of the -- that's
what we did in the post-audit, is we
ran the model .

Are you asking me if they

shoul d have recalibrated it or if they
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should have rerun the model ?

Q. BY MR. ANTONUCCI : Shoul d they
have recalibrate the model using newly
avail abl e data?

A. We -- well, before you
recalibrate it, you would do an anal ysis
precisely in the fashion that we did. You
woul d test the original model using the new
dat a.

And if in that process there
was some evidence that there was a major flaw
with the original model or that you would get
significantly different answer, then that may
warrant a reeval uation. But we did not find

any evidence to that.

MR. ANTONUCCI : Okay. l'"d Iike
to clarify for the record. In my
previous question | used the term
"they." | was referring to Morris

Maslia and Dr. Aral and their expert
reports.

All right. | would -- | would
li ke to discuss a new document, so |
am going to mark for identification
Exhi bit 9.
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(Exhibit 9 was marked for identification.)
Q. BY MR. ANTONUCCI : Al'l right.
Dr. Jones, Exhibit 9 is the document titl ed
“"Anal yses of Groundwater Flow, Contam nant
Fate and Transport, and Distribution of
Drinking Water at Tarawa Terrace and
Vicinity, U.S. Marine Corps Base Camp
Lej eune, North Carolina: Historical
Reconstruction and Present-Day Conditions
Chapter A: Summary of Findings."

And for the record, this
document has the Bates range begi nning
CLJA_WATERMODELI NG_09-0000615638 and ends
with the Bates number ending in 615753.

And when | say "Bates number, "
Dr. Jones, do you know what |I'mr referring to?
A. My understanding is it's a --

it's a systematic way of referring to content
that's been submtted in litigation.

Q. Ri ght . It's the numbers at the
bottom;, right?

A. Ri ght .

Q. Okay. So I would appreciate if
you could turn to Page A48 of Exhibit 9, and
t hat page ends in Bates Number 615699.
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Okay. So the caption
underneath the figure on Page A48 says
"Figure A21. Sensitivity of
tetrachl oroethyl ene concentration in finished
wat er at the water treatment plant to
variation in water-supply well operations,
Tarawa Terrace, U.S. Marine Corps Base Camp
Lej eune, North Carolina. [ PCE,
tetrachl oroethyl ene; see text for discussion
of points A-I1]."

You're famliar with this
figure; right, Dr. Jones?

A. Yeah, |'ve seen it before.
Q. This is one of the figures you

had tabbed in your copy of the report; right?

A. No, it was not.

Q. Okay. Well, this is a graph
from ATSDR's sensitivity analysis of the
Tarawa Terrace model; isn't that right?

A. Correct.

Q. And this shows the change in

PCE concentrations in finished water based on
different well pumping schedules; is that
right?

A. Correct.
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Q. And, Dr. Jones, you're aware
t hat ATSDR used the pumping and schedul e

optim zation system tool to simulate

ot herwi se unknown supply well pumping rates,;
right?

A. Yes.

Q. And in this graph, all of the

simul ati ons assumed a constant mass | oadi ng
rate of 1,200 grams per day; is that right?

A. Yes, | assume so.

Q. And that constant rate of
1,200 grams per day is the same mass | oading
rate that you used when conducting the
post-audit; right?

A. Correct, we did not change the
model .

Q. Okay. So | ooking at Figure A21
on Page A48 of Exhibit 9, we see that all of

these use a mass | oading start date of

January 1953; is that correct?
A. Where are you reading that?
Q. Strike that.
Al'l of the -- ATSDR's model

assumed a PCE mass | oading start date of

January 1953; is that right?
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A. As far as | know, yes.
Q. Okay. And that's the same mass
| oading start date that you used in your

post-audit?

A. Correct.
Q. Okay. So on Figure A21, that
blue line that's -- it's | abeled A.

Do you see that?

A. Yes.

Q. This blue |line shows the
earliest arrival of PCE at the water
treat ment plant under the maxi mum pumpi ng
schedul e; right?

A. Correct.

Q. Okay. And so that blue |ine
shows a concentration of 0.001 m crograms per
liter of PCE starting just before
January 1955; is that right?

A. That | ooks correct, yes.

Q. Okay. Now, there's also a red
line here, and that one is | abeled B.

Do you see that?
A. Yes.
Q. And that is the calibrated

model ; right?
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A. Correct.
Q. Okay. That's the same -- that
model used the same parameters that you used

in your post-audit; is that right?

A. Yes.
Q. So that red line, the
cali brated model, shows a concentration of
0. 001 mi crograms per liter of PCE starting on

or about January 1955; right?

A. Correct.

Q. Okay. Next 1'd ask that you
| ook at the black line. That one is | abel ed
C.

A. Yes.

Q. So this shows the | ate arrival

of PCE at the water treatment plant under the
M ni mum Schedul e Number 2; is that right?

A. That | ooks correct.

Q. Okay. And under the M ni mum
Schedule 2, TT-26 is operated at at | east
25 percent capacity; right?

A. Yes.
Q. And that black |line that's
line -- |letter C shows a concentration of

0.001 m crograms per |liter of PCE starting
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sometime after January 1955; right?

A. Yes.
Q. All right. Now, finally
there's the green line, and that one is, |

believe, split into D and G.

Do you see what |I'mreferring
to?
A. Yes -- well, let's see. The
bl ack -- oh, yes, the -- Well TT-26 not

operated January '62 to February 1976, hence
there's a gap, yes.

Q. Okay. So that green line, that
shows the arrival -- excuse me -- it shows
the | atest arrival of PCE at the water
treat ment plant under M ni mum Schedule 1;
right?

A. That's -- that | ooks correct,
yeah.

Q. Okay. And minimum -- M ni mum
Schedule 1 is where Well TT-26 is not
operated between January of 1962 and February
of 19767?

A. That's correct.

Q. Okay. So that green |line shows

a concentration above 0.001 m crograms per

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 125 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 125

liter of PCE starting someti me between

January 1955 and January of 1960; right?

A. Starting, yes.
Q. Okay. And then there's sort of
a gap where the green line is not represented

on the figure, and then it restarts again
someti me between January 1970 and
January 1975; is that right?

A. Yes.

Q. Okay. So in general, that blue
line, that shows the highest PCE
concentrations over time; right?

A. Yes.

Q. Then that red line there, that
shows the next highest PCE concentrations
over time; right?

A. Yes.

Q. Then the black line shows the
next highest PCE concentrations over time?

A. Yeah, | think that's fair.

Q. Okay. And, finally, that green
line shows the | owest PCE concentrations over
time; right?

A. Correct.

Q. Okay. So the arrival of PCE at
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the water treatment plant is dependent on
when PCE contami nation arrived at the supply
wells; right?
A. Can you say that again.
Q. Of course.
The arrival of PCE at the water
treatment plant is dependent on when PCE

contami nation arrived at the supply wells;

right?
A. Correct.
Q. The concentration of PCE
simul ated by the model is dependent on when

PCE contami nation arrived at the supply
wells; right?

A. The concentration at the
treatment plant. You said -- |'m sorry, can
you state that one more time

Q. Of course.

The concentration of PCE
simul ated by the model is dependent on when
PCE contami nation arrived at the supply
wells; right?
MS. BAUGHMAN: Obj ect to the
form

THE W TNESS: Yeah, | -- |
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think you're not clear in how you

formul ated that question. Do you mean

the concentration at the water

treat ment plant?

Q. BY MR. ANTONUCCI : As opposed
to?

A. You just said "the
concentration.”

Q. Sur e. Yes. Let's say -- 1"l
rephrase the question.

A. Okay.

Q. The concentration of PCE
simul ated by the model at the water treatment
pl ant is dependent on when PCE contam nation
arrived at the supply wells; right?

A. Correct.

Q. Okay. And to be clear, the
contam nation at the water treatment plant
was assumed to be the same |evel at the tap
in consumer's homes; right?

A. Woul d you state that again.

Q. Sur e.

The ATSDR assumed t hat
contam nations of PCE at the water treatment

pl ant were the same as those after the water
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had gone through the water distribution

system and was at the point of use by the

consumer; is that right?
A. Yeah, |'m not sure on that.
Q. Do you know if -- | mean,

should there be a different contami nation
concentration at the water treatment plant
versus at the tap?

A. I know that one of the areas
that's been debated in the -- in the
rebuttals and the expert report is how much
the concentration changes through the water
treat ment process, and | know that was
revi ewed by the expert panel and others.

"' m generally fam liar with
t hat discussion that that volatilization
I ssue was addressed by Sabati ni. That is not
my area of expertise.

Il will say that what the model
simul ates is the water that would be pumped,
the concentration of the water as it's pumped
out of the aquifer, that's what -- the model
does not inherently explicitly include the
treat ment process as part of the model.

Q. Okay.
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A. It's simply how the
contam nants move through the aquifer through
the wells.

Q. Do you agree that there would
be | osses of contam nation to volatilization
during the treatment process?

MS. BAUGHMAN: Obj ect to the
form,

THE W TNESS: That is not my
area of expertise.

Q. BY MR. ANTONUCCI: Okay.
However, the model -- the model doesn't take
that into account --

MS. BAUGHMAN: Obj ect to the

form,

Q. BY MR. ANTONUCCI : -- correct?

A. The model does not explicitly
simul ate volatilization.

Q. Does the model implicitly
simul ate volatilization?

A. It potentially could.

Q. Can you please el aborate.

A. Sur e. Suppose that the

concentrations used to calibrate the model

were concentrations taken from treated water.
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I f the model is then calibrated to predict

concentrations at the water

pl ant based on observed

concentrations of treated water, then you
could argue that it implicitly includes the

effects of any volatilization.

Did the model calibrate to

treated water sampl es?

| know some of the samples --
|"ve read, it's believed some of

es may have been post-treated water,

and -- but | don't know if there's any

conclusion on the majority of the samples.

Okay. Well, it's fair to say

t hat concentrations of PCE at the water

pl ant that's simulated by the model

is dependent on when PCE contami nation began

entering the aquifer; right?

Yeah.
Based on your review of the

is it your understanding that ATSDR

assumed PCE contami nants started | eaking when

ABC Cl eaner started operating in 1953?

Yes.

Hypot hetically, if ABC Cl eaners
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| ater than 1953, would that i mpact the

arrival time of contam nants at the water

treat ment well ?

A. It would --
MS. BAUGHMAN: Obj ect to the

form, | ncompl ete hypot hetical.
Go ahead.
THE W TNESS: It makes a smal l

difference in the concentrations at
the water treatment plant.
Q. BY MR. ANTONUCCI: Okay. So
say that the --

MS. BAUGHMAN: Were you
finished answering?

THE W TNESS: Let me clarify.

| know some different dates
have been proposed, argued by the DOJ
experts as a more accurate start date.

Havi ng run the model at both
start dates, | -- | believe that the
differing start dates as proposed by
the DOJ experts does not make a
substantial difference in the
concentrations that are simul ated at

the water treatment plant.
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Q. BY MR. ANTONUCCI : Okay. So it
doesn't make a substantial difference; right?

A. No, that was part of Morris
Maslia's rebuttal report.

Q. Is that a yes?

A. Yes.

Q. Okay. Does it make any
di fference?

A. It makes some difference.

Q. Okay. Hypot hetically, let's
ignore the start dates proposed by differing
experts.

A. Okay.

Q. Let's say that the
contami nation began in 1970. How bi g of a
di fference would that make?

MS. BAUGHMAN: Obj ect to the
form
THE W TNESS: If the

contam nation started in 1970 --

Q. BY MR. ANTONUCCI : Let's say --
what would the i mpact on 1981 data be?

MS. BAUGHMAN: Obj ect to the
form, Are you asking in terms --

wait, in 19817
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Are you asking in terms of the
concentration or the arrival time? |
object to the form | don't
understand the question.

THE W TNESS: So if --

MS. BAUGHMAN: It's also
outside the scope.

THE W TNESS: I f the
contam nati on was not released until
1970, and that was simulated in the
model, yeah, | would suspect that
would Iead to a much more significant

difference in the results.

Q. BY MR. ANTONUCCI: Okay. | f
you were to -- to dispose of dry cleaning
solvents improperly -- which |I know you never
would -- they would be -- you would -- let's

assume you would dump them on the ground.

Do you understand where my

hypot hetical is so far?
A. Okay, yeah, sure.
Q. If you were to just pour dry

cl eaning solvents on the ground outside,
woul d the PCE from that solvent enter the

aqui fer i mmedi ately?
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MS. BAUGHMAN: Obj ect to the
form. | ncompl ete hypot hetical.
Foundati on.

THE W TNESS: | mmedi ately, no.
Q. BY MR. ANTONUCCI : Okay. Can

you el aborate?

A. Well, if you -- for example, if
you had a really high water table, the water
table's close to the surface, it would enter
it very rapidly. Or if you had highly
permeabl e materials between the ground
surface and the aquifer, that contam nati on,
again, could happen very rapidly, so it's --

depends on the context.

Q. Sur e. | guess is the inverse
true? |If you had a | ow water table or | ow
permeability material s?

MS. BAUGHMAN: Object to the
form

THE W TNESS: There are
conditions where it would take |onger
to get to the groundwater, yes, if
It's starting at the ground surface.
Q. BY MR. ANTONUCCI: Okay. So

from the ground surface to the aquifer it has
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to travel through something; right?
A. Yeah.
Q. And that takes time, depending

on different conditions; right?

A. Yeah, another factor is the
precipitation. How -- and snow melt,
precipitation, how much water is -- is
traveling through -- we call that the vadose

zone between the ground surface and the water
t abl e.

And, you know, there are
conditions that are a variety of conditions
t hat would i mpact the -- the -- the rate of

transport from the ground surface to the

aqui fer.

Q. Okay. Does MT3DMS model
contam nant transport through the vadose
zone?

A. No.

Q. Does TechFl owMP?

A. | believe it does, yes.

Q. And then for my own

under standi ng, the vadose zone and the
unsaturated zone, are those the same concept?

A. Yeah, same thing.
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Q. If -- if the DOJ experts are
correct, would you agree that it makes a
substantial difference for cal cul ating
exposure to someone at Tarawa Terrace prior
to DOJ's start but after ATSDR's mass | oadi ng
start?

MS. BAUGHMAN: Obj ect to the

form,

THE W TNESS: | don't

understand the question.

Q. BY MR. ANTONUCCI : Not sure |
do either.

So say the true start date of
contam nant mass | oading at Tarawa Terrace is
someti me between when ATSDR said it started
and when DOJ said it started.

You on board?

A. So January '53 is when ATSDR
said it started. To my understanding the DOJ
said maybe June '54 or July '54? Does that

sound right?

Q. Sounds about right.

A Okay.

Q. Sometime in between there.
A Okay.
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someone who was at

Tarawa Terrace?

someone at

have

Tarawa Terrace?

MS. BAUGHMAN: Object to the
form.

THE W TNESS: Your question is
not -- you said "if that is when." We
just tal ked about two different dates
or -- can you restate the question?
Q. BY MR. ANTONUCCI : Sure.

Let's say contami nant mass

| oadi ng started in December 1953. Woul d - -
A. One year | ater, roughly, yeah.
Q. Woul d that make a substanti al

difference for calculating exposure to

mont h of f
bet ween the January

dat es and,

been January 1954,

from that,

no, none of

whi ch

MS. BAUGHMAN: Object to the
form

THE W TNESS: No, | think one
of the dates that we simulated may

IS one

and ki nd of
'53 and July

'54

t hose changes
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in the date made a substanti al
difference in the concentration of the
water at Well TT-26 or in the
concentration of the water at the
Tarawa Terrace water treatment pl ant
over the majority of the time frame.
Q. BY MR. ANTONUCCI : Okay. How
far apart were the simulated concentrations
fromthis experiment that you did for
M. Maslia's report?
MS. BAUGHMAN: Object to the
form
THE W TNESS: well, if -- if
you have the copy of the Maslia
rebuttal | could -- we could | ook at
the graph.
MR. ANTONUCCI : Okay.
THE W TNESS: It -- in my
opi nion, there -- there was a minor
difference through a majority of the
simul ation period.
Q. BY MR. ANTONUCCI : Were there
maj or differences at any time in the
simul ation period?

MS. BAUGHMAN: Object to the
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form.

THE W TNESS: Not that | would
consi der significant. There was -- if
you -- during the very early years,

there was maybe a | arger gap between

the curves, but that is where the

concentrations are really | ow.

And once the -- you get a few
years | ater where the concentrations
are higher, those curves -- the
di stance between those curves narrowed
significantly and through most of the
period from vyou know, '60s, '70s,

t hrough the "'80s, there's very little

difference.

Q. BY MR. ANTONUCCI : Do you
recall the magnitude of the difference at any
time?

MS. BAUGHMAN: Obj ect to the
form

THE W TNESS: Numer i cal
magni tude, no.

Q. BY MR. ANTONUCCI : What
numeri cal magnitude would you consi der

significant?
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form.
THE W TNESS:

the context.

insensitive or relatively inse

the -- to the start date given
were consi der ed.

Okay.

dates that
Q.

menti oned that

And earlie
t he model is pe
cal cul ating concentrations at

Am 1l -- is th

BAUGHMAN:

t he wi der area.
MS.

form.

Obj ect

That

Obj ect
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to the

depends on

What -- what

your

in this case
the -- the
igh rate well

| ooki ng at

Q. BY MR. ANTONUCCI :
numerical difference would you consider
mi nor ?

A. Depends on the context.

Q. What woul d i mpact
consi deration there?

A. Well, for exampl e,
for the majority of the range
concentrations are at a very h
over the MCL |evel of five.

And qualitatively
that, it seemed |ike the model

was highly
nsitive to

the start

r you

rhaps better at
TT-26 than over
at correct?

to the
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THE W TNESS: That's not how I

woul d characterize what | said.
Q. BY MR. ANTONUCCI : Can you
repeat it for me.

A. Sure.
MS. BAUGHMAN: Obj ect to the

form

What's the question? |
don't -- let's make sure there's a
guestion.

THE W TNESS: Do you want me to
restate what | said earlier relative

to simul ated concentrations at
observation wells versus -- sure.

As | mentioned earlier, |
believe the concentration data used to
cali brate and evaluate the performance
of the original flow and transport
model consisted of two types of data.

One of which was PCE
concentrations that were sampled at
observation wells; and the other is
a -- was a series of measured
concentrations at the water treatment

pl ant.

877-370-3377
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When you have an individual

sampl e taken at an observation well,

it'"s a small amount of water from a
very small part of the aquifer, a
specific point |ocation, and -- and it
has -- it's more susceptible to
sampling errors and -- and the i mpact

of |l ocal scale heterogeneities.

And when they -- when they
cali brated to that, they had a good
mat ch where the simulated observed
concentrations were high, and a bias
where the observed concentrations were
| ow.

The concentrations that were
measured -- or that were observed at
the water treatment plant are
di fferent because that involves the
collection of water from a variety of
well s over a period of time, and the
wat er pumped through those wells comes
froma -- a much broader part of the
aqui fer than when you take a simple
sampl e.

And those -- the contami nant is
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t hen brought in and it's m xed and
averaged. And so it has much | ess
variation and sampling error than
you'd get with the individual error.
So I would consider that to be,
| would say, the gold standard of --
of data for calibrating the origina
model . And it matched, in my opinion,
t he model -si mul ated results matched
t hose observed concentrations at the

water treatment plant quite well.

Q. BY MR. ANTONUCCI : Okay.
Before this deposition began, when speaking
to counsel, you used the phrase "dilution is
the solution to pollution”; right?

A. Yeah.

Q. That's kind of what we're
tal king about here, isn't it?

MS. BAUGHMAN: Object to the
form.

Q. BY MR. ANTONUCCI : There were
multiple wells, some were presumably pumpi ng
clean water, some were presumably pumpi ng
contam nated water, mi xing and diluting at

the water treatment plant; right?

Golkow Technologies,
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MS. BAUGHMAN: Object to the
form

THE W TNESS: Yeah -- well, the
context are a little different. We
were tal king about dirty air being
bl own out of the valley.

But when you calculate the --
the concentration of water at the
wat er treatment plant, you have to
consider the -- the pumping rate for
each of the supply wells to the water
treatment plant, and then the
concentration of the water comi ng in.

So there's a mi xing process
that's represented in the equation we
use to come up with those
concentrations.

It weights the -- the overal
concentration by the product of the
I ndi vidual concentrations and the
i ndi vi dual pumping rates.

So there's a mi xing and, yeah,
there's a dilution process. For
example, the -- the water comng in in

Well TT-26 has a higher concentration

877-370-3377
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t han the water you measure at the

water treatment plant because it's

m xed with water from other supply

wells that have generally a | ower

concentration.

Q. BY MR. ANTONUCCI : Okay. So --
all right. Thank you for answering that.

If you could turn to Page A2 of
Exhi bit 9. | think this will maybe tie up
what we were discussing earlier. And that is
the page ending in Bates Number 615653.
So the footnote on this page,

Footnote 6 says "For this study, finished
drinking water is defined as groundwater that
has undergone treatment at a water treatment
pl ant and is delivered to a person's home.
The concentration of contam nants in treated
wat er at the water treatment plant is
considered the same as the concentrations in
the water delivered to a person's home. Thi s

assumption is tested and verified in the

Chapter J report (Sautner et al. in press
2007) . Her ei nafter, the term 'finished
water' will be used."

Did I read that correctly?
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A. Yes.
Q. So | will represent to you that
Chapter J was never published. However, a

draft of Chapter J was produced in this
litigation with the Bates Number
CLJA_WATERMODELI NG_05-22 -- excuse me --
212246 through 2123009.

Have you reviewed the draft of

Chapter J?
A. No.
Q. Do you know whet her any testing

was done to compare the concentrations of
contam nants delivered to the water treatment
system with the concentrations of
contam nants delivered to a person's home?

A. Not that |'m aware of.

Q. Okay. Pl ease turn to Page Al1l3
of Exhibit 9. That's the page ending in
Bates Number 615664.

A. Got it.
Q. Okay. So there's a sort of
i st of paragraphs on this page. One of them

starts with the Number 4.
Do you see that?

A. Yes.

Golkow Technologies,
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Q. So this says "The monthly
concentrations of PCE assigned to finished
wat er at the Tarawa Terrace WIP were
determ ned using a materials mass bal ance
model (simple m xing) to compute the
fl ow-wei ghted average concentration of PCE.
The model is based on the principles of
continuity and conservation of mass (Masters

1998) .

Did I read that correctly?
A. Yes.
Q. Do you know what a materials
mass bal ance model is?
A. | know what they're describing
here, yes.
Q. So you agree that simple mi xing

fl ow-wei ghted average has no cal cul ati on
simul ating processes where contami nants are
| ost during storage, treatment, or

di stribution?

A. That's correct. lt's simply
taking the -- the pumping rates and
concentrations of the supply wells to
determ ne what the resulting concentration of

the m xed water would be at the water

Golkow Technologies,
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treat ment pl ant.
Q. So a simple m xing
flow-wei ghted average wouldn't explicitly
take into account something |like sorption or
volatilization?
MS. BAUGHMAN: Obj ect to the
form
THE W TNESS: That's not what
It's meant to do, no.
Q. BY MR. ANTONUCCI : It's true
t hat ATSDR's Tarawa Terrace model did not
include a calculation simulating contam nant
| osses during storage, treatment, or
di stribution; right?
A. Not that |'m aware of.
Q. You agree that ATSDR' s Tarawa
Terrace model simulated PCE concentrations as
equi valent to the m xture of water straight

out of the wells?

A. Yes.
Q. And ATSDR assumed continuity
and conservation of mass in its simple m xing
model ; right?
A. Yes.
Q. Do you agree that some | osses
Golkow Technologies,
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Q.
Dr. Jones, |
under oat h.

subst ance of

A.
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during treatment, storage, and distribution

are inevitable?

MS. BAUGHMAN: Object to the

form Outsi de the scope.
THE W TNESS: That is not my
area of expertise. | don't have an

opi ni on on that.

MR. ANTONUCCI : Okay. I'd |ike

to break for lunch now.

THE W TNESS: Gr eat .
THE VI DEOGRAPHER: We're off

the record. The time is 12:10.
(The lunch break was taken from

12:10 p.m until 1:13 p.m.)

THE VI DEOGRAPHER: We're back

record. The time is 1:13.

This is Media Number 3.

Counsel may proceed.
BY MR. ANTONUCCI : Al'l right.

rem nd you that you are stil

Have you discussed the

your testimony with anyone

during the break?

Only superficially.
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Q. Can you describe what you mean

by that, please.

A. Hey, Norm, you're doing a good
j ob.

Q. Okay. Did you discuss it --
did you discuss it any further?

A. No.

Q. Al'l right. A couple of things
| want to circle back on from before the
break. First is going to be this document,
which | will mark as Exhibit 10.

(Exhibit 10 was marked for identification.)

THE W TNESS: Okay.

Q. BY MR. ANTONUCCI : Al'l right.
Dr. Jones, do you know what this is?

A. Yes.

Q. What is it?

A. It appears to be the model

simul ation results based on varying the
reaction coefficient over three different
val ues, and it shows the resulting
concentrations at the water treatment plant
and at Well TT-26.

Q. Okay. What are the three

di fferent values that you used to perform
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this anal ysis?

A. One of which was the -- the --
the mi ddle |ine. The red line is the .005,
whi ch was what was used in the original ATSDR
model . And one of those, as | understand,

was a .004 value that was suggested or used

by Faye. And then another one was a .006
val ue, which was suggested by -- by Dr. Aral.
Q. Okay. And for all of those
val ues, those are different val ues of
reaction rates; is that right?
A. Yeah, so the only thing that

was changed in the model was the reaction
rate, and then we | ooked at what i mpact that
had on the simul ated concentrations for these

two outputs.

Q. Okay. And when did you perform
this anal ysis?

A. A week or two ago.

Q. Okay. So there are two graphs
here. | want to make sure we're | ooking at
the same one. There's one that has a caption
t hat says "MI3DMS," "Calibrated," and

"TechFl owMP" in the top right. Then there's

one that has the sort of |legend in the mi ddle
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of the page; is that right?

A. Top left, yeah.

Q. Excuse me, thank you.

A. Yep.

Q. So what you just described, was
that the version of the document with the

| egend in the center of the page or the left?
A. So the one with the | egend in
the center is the simulated concentrations at
the Tarawa Terrace water treatment plant, and
the one with the I egend in the upper |left
corner is the simulated concentrations at
Well TT- 26.
Q. Under st ood.

And are the reaction rates the
same for the different categories in both
graphs?

A. Yes. Yeah, they're both based
on the same model results, yeah

Q. And then you also in front of
you should have a series of spreadsheets.

Do you see those?

A. Yes.
Q. What -- what do these show?
A. So the first column are the

Golkow Technologies,
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mont hly dates through the simulation period,

and then for each month the second col umn

woul d be the -- the concentrations at --
resulting from-- well, et me back up a
little bit.

This -- |1 believe this

spreadsheet represents the concentrations at
the water treatment plant.

Q. Dr. Jones, when you say "this
spreadsheet,"” are you referring to the one
with the Bates number ending in 302 or

document name ending in 302 up at the top?

A. 299.
Q. 299, okay.
Al'l right. "' m on the Page 1

of the spreadsheet with the title
CL_PLJ- EXPERT_DAVI S_0000000299. xl sx. |s that
where you are?

A. Yes.

Q. And this is what you were
describing in your |ast answer?

A. Yeah, so the first column or
the simulated concentrations resulting
from-- or excuse me -- the first column

after the date it says r00004 _orig, that
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woul d be the concentrations resulting from
the simulation featuring a reaction rate of
. 004.

Li kewi se, the next column would
be the results featuring a reaction rate
| abel ed as -- or corresponding to .0005. And
the |last column would be the results with a
simulation with a reaction rate of .0006.

In other words, it's the actual
numbers used to generate the plots.

Q. Okay. | will ask you to take a
| ook through CL_PLJ-PLG- EXPERT_DAVI S 299 and
ask if you're famliar with the data
contained in this spreadsheet?

A. Yes, | am. | generated it.

Q. Okay. | " minterested in the
di fference between the values in the three
columns, the Robert Faye column, the ATSDR

column, and the Dr. Aral colum.

If I refer to them that way, do
you understand what | mean?
A. Yeah.
Q. Okay. What -- where is the

smal | est discrepancy between the three data

poi nts? At what time?
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Q. Okay. | s that
simul ate a concentration of 0 mc
liter?

A. That's partly why.

Q. Okay. Where is the
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because they all

rograms per

| ar gest

di screpancy between

spreadsheet ?

any two columns on this

A.
not sure.

of me | cou

t hat, but
that the --
curves
then it

in terms of

opi ni on,

model

| ooki ng at

Il ncreases unti l

stays

they're
result,

model s being highly

On the
[ f |

spreadsheet,

had the spreadshe
| d use an Excel functi
t he graphs,

the --
roughly
relatively constant
the | og-1og plot.
Overall, they're --
really close. I

this is what |

the reaction rate.

Q. Did you just use the
"l og-1og plot"?

A. A | og plot. So t hat
vertical axis is based on the | og

| at e

woul d cal l

insensitive to changes i

I -- I'm

et In front
on to find

it appears

the spread between the

'"60s and

after that

in my
n terms of a
the

n

phrase

means t he

of the
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concentrations.

Q. Okay. And both of these graphs
use a logarithm c scale for the Y axis; is
that right?

A. That's correct.

Q. You | think stated that the

concentrations, the spread between the

concentrations seems to stabilize around the
| ate '60s; is that what you said?
A. Well, there's -- there's

actually a reason for that.

Q. Okay.

A. Well, there's a reason why the
curves are closer together in the early
years, and that's because, for example, the
TT-26 plot, this is the model simulated
concentrations at Well TT-26, and the source
of the contam nants at the ABC Cl eaners is
some distance away from Well TT-26.

And so it takes time for the

results to get down that far. And it's --
you're | ooking at -- there is a -- an early
arrival, but it's at a really small

concentration as a function of the dispersion

coefficients used in the model.
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So just the fact -- and then
the Tarawa Terrace water treatment plant
concentrations, those are a function of
supply wells which are all downgradient.

The point being, it takes time
for the contami nants to reach those wells
after it |l eaves the source and, therefore,
there's not much spread.

And you can see the same
narrowi ng of the band in the -- in the
probabilistic -- or excuse me -- the
uncertainty analysis results, which is
results fromthe same phenomenon |'m
descri bing.

Q. Okay. | f you could please turn
to Page 5 of that same spreadsheet, which has
the title ending in 299. x| sx. " m just sort
of |l ooking at the bottom row. The date is
February 1, 1967.

Do you see that?

A. Yeah.

Q. So it looks like under the
point | think 004 reaction rate, the PCE
concentration in m crograms per liter is

67.16, and then many further digits; is that
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right?
A. Correct.
Q. Okay. And for the ATSDR val ue,
that's the 0.005, it's 60.37; is that right?
A. Correct.
Q. And for the Aral value, and

that's the .006, it's 54.3; right?

A. Correct.
Q. By my math, that's a -- in
terms of percentages, it's a pretty

wi despread, don't you think?
MS. BAUGHMAN: Obj ect to the
form
THE W TNESS: In terms of
contam nant concentrations which are

| og normally distributed, | would

consider that a relatively small

chance spread of val ues.

Q. BY MR. ANTONUCCI : Okay. What
do you mean by contam nant concentrations are
l og normally distributed?

A. Sur e. That means there's a --
a statistical analysis you can run on dat a.
When a parameter is log normally distributed

means the values cover a very broad range of
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val ues over several orders of magnitude.

And if you refer to the

rebuttal report, Exhibit 7, this is where I
can -- |let's see. Give me a second to find
the page |I'm | ooking at.

MS. BAUGHMAN: You can use
these, too, if that hel ps.

THE W TNESS: Okay, | got it
right -- okay. Figure 3 of the
rebuttal report. In this case | took

the 318 observed PCE concentrations
and ran a statistical analysis to
generate a histogram. And i f a
parameter is log normally distributed,
you see that classic bell-shaped
curve.

And so this clearly indicates
that the PCE values are |l og normally
di stri buted, which is very typical of
concentration data, and, therefore --
that's one of the reasons why people
al most al ways show when they pl ot
concentration data, use a |log scale
for the concentrations.

Q. BY MR. ANTONUCCI: When you
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Can you explain that to me?

data and the fact that they are

Q. -- numbers that are
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pl ot concentrations on a |ogarithm c scale

-- what's

the benefit of using a |logarithm c scale?

A. It captures -- given that

there's a high variability in concentration

|l og normally

di stributed, it is considered to be the
proper way to -- to show them

And so, yeah, it will -- it
also allows you to -- one of the benefits is

it doesn't compress the | ower part of the

pl ot . So it allows you to get a |level of
detail on the very small concentrations that
you wouldn't get in a -- ina-- in a non --
in a normal arithmetic scal e.

Q. At the higher concentrations,
woul d the lines be further apart if you had
used an arithmetic scale here?

A. Yes.

MR. ANTONUCCI : Al'l right. ['"'m

going to ask that you please mark

Exhibit 11 for identification.
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(Exhibit 11 was marked for identification.)
Q. BY MR. ANTONUCCI: Okay.
Dr. Jones, this is ATSDR's Anal yses of
Groundwat er Fl ow, Contam nant Fate and
Transport, and Distribution of Drinking Water
at Tarawa Terrace and Vicinity, U.S. Marine
Corps Base Camp Lejeune, North Carolina:
Hi storical Reconstruction and Present - Day
Condi tions Chapter F: Si mul ati on of Fate and
Transport of Tetrachl oroethylene (PCE).
Have you seen this before?
A. Yes.
Q. And for the record, this
document has the Bates range
CLJA_WATERMODELI NG_01-0000093047 through
93114.
Dr. Jones, could you please
turn to Page F28 of this report. That's the
page with Bates number ending in 93086.

A. Sur e.
Q. Thanks very much.
All right. So | am reading on

the |ast full paragraph of Page F28. Thi s
says "The PCE concentrations at water-supply
Well TT-26 on September 25, 1985, and
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July 11, 1991, were 1,100 and 350 mi crograms
per liter, respectively, and the el apsed time
was 2,151 days (Table F2). Applying these
data to Equation 3 yields a degradation rate
of 0.00053 per day. Potentiometric | evels
shown on Figure F7 and F8 indicate that Wel|
TT-26 is located on a direct advective
pat hway from ABC One- Hour Cl eaners. Thus,
PCE mass mi grates downgradi ent toward and
away from Well TT-26. To the extent
m gration of PCE mass toward and away from
Well TT-26 occurred at about equal rates from
1985 to 1991, the compound degradation rate
of 0.00053 per day approximates a long-term
average degradation rate. On the other hand,
if a significant quantity of the PCE degraded
in the vicinity of Well TT-26 was replaced by
advection, then a degradation rate computed
using Equation 3 is probably a m nimum rate.
"Hal f-1ives of PCE reported in
the literature range from about 360 to
720 days (Lucius and others 1990). Appl ying
these half-lives to Equation 3 yields
first-order degradation rates ranging between

. 001 and .002 per day, about twice to four
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times the rate computed using concentrations
at water-supply Well TT- 26. An initial
first-order degradation rate of 0.00053 per
day was applied to the MI3DMS model uniformy
to every layer for all stress periods. The
final calibrated degradation rate was 0.00050

per day, simlarly applied."”

Did I read that correctly?
A. Yes.
Q. So it seems that Robert Faye,
t he author of this report, is saying that a

hi gher degradation rate here could be
warranted; is that right?
MS. BAUGHMAN: Obj ect to the
form,
THE W TNESS: It | ooks to me
li ke he's -- if that's who wrote this,
explaining the logic that was used to

cal cul ate the degradation rate that

was used in the model, .0005.
Q. BY MR. ANTONUCCI : ls there a
reason that you did not calculate -- or

perform sensitivity analysis using the val ues
fromthis portion of Chapter F?

MS. BAUGHMAN: Obj ect to the

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 164 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 164

form.
THE W TNESS: We were asked to
perform an evaluation using the three

val ues specified.

Q. BY MR. ANTONUCCI: Who asked
you to do that?

A. The | egal team

Q. Al'l right. You can put that to
the side. Thanks, Dr. Jones.

All right. Dr. Jones, did you

review the model parameters that ATSDR

subjected to probabilistic analysis?

A. Yes, | read a summary of their
probabilistic analysis. " m not sure |
remember all the details, but | did review
t hat .

Q. Beyond reading the summary, did
you -- beyond reading the summary, did you

ot herwi se evaluate the model parameters ATSDR
subjected to probabilistic analysis?
MS. BAUGHMAN: Obj ect to the
form,
THE W TNESS: No.
Q. BY MR. ANTONUCCI : You used al

the same model parameters in your post-audit
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t hat ATSDR used in the calibrated model: 1s
that right?

A. Correct.

Q. Did you perform any independent
eval uation of the appropriateness of those
parameters?

A. No.

Q. Okay. Dr. Jones, are you aware

of any critiques of ATSDR's Tarawa Terrace

model ?

A. Yes.

Q. Okay. Well, first, which
critiques are -- are you aware of?

A. The critiques first and

foremost by the Department of Justice experts
we reviewed earlier.

Q. Are you aware of any other
critiques of ATSDR's Tarawa Terrace model ?

A. I know that there was a review
by an NRC panel. There was a review by a --
a peer review by a panel of experts. "' m not
sure | would call those critiques, but
they're reviews. And |I'm aware of -- of a
paper published by Prabhaker Clement in The

Groundwat er Jour nal .
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Q. Are you familiar with critiques
t hat the Department of the Navy has made of
ATSDR's Tarawa Terrace model ?

A. Yes, |'ve seen reference to
those as wel .

Q. Okay. Are you aware of any

ot her critiqgues of ATSDR's Tarawa Terrace

model ?
A. Not that | can think of at the
moment .
MR. ANTONUCCI : Al'l right. I
am going to mark for exhibit -- for

i dentification Exhibit 12.
(Exhibit 12 was marked for identification.)
Q. BY MR. ANTONUCCI : For the
record, this document has the Bates range
CLJA_HEALTHEFFECTS-0000000479 through 517.
Can you | ook up at me,
Dr. Jones, after you've finished | ooking
t hrough that.
A. Sur e.
MS. BAUGHMAN: Did you want him
to read it or just flip through it?
Q. BY MR. ANTONUCCI : Dr. Jones,

you've mentioned you're aware of the NRC
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critique of -- or the NRC' s review of the
Camp Lejeune modeling done by ATSDR; is that
right?

A. That's correct.

Q. Have you read this before?

A. | have skimmed through it, and
| can't say |'ve read every part of it, no.

Q. You cited to this in your

rebuttal report, didn't you?

A. Yes.

Q. How did you decide which
portions to read carefully and which portions
to skim?

A. |l -- there were in the -- |

remember reading in the documents somewhere a
rebuttal to this from Morris Maslia, and so

| -- 1 read -- | was aware with -- of some of
the concepts in -- in this document and in
the rebuttal.

And in the context of the -- of
the post-audit that we did, there were some
sections that seemed relevant to things we
wer e di scussing.

Q. Okay. Dr. Jones, you agree

t hat the basis used for setting the values of
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calibration targets was uncl ear for ATSDR's

TT model ?

A. Yes.

Q. | ask that you turn to Page 49
of the Exhibit 12.

A. Okay.

Q. | am | ooking at the one, two,

three, fourth bullet point fromthe top.
Do you see that? The sentence
starting with "The PSOpS."

A. Uh- huh.

Q. This says "The PSOpS model i ng
study is based on the premi se that an
optimi zation model can be used to eval uate
pumpi ng stresses. W t hout site-specific

pumpi ng data and water-quality data, the

results will be nonunique and uncertain.”
Did I read that correctly?
A. Yes.
Q. That's a correct statement,

isn'"t it?
MS. BAUGHMAN: Obj ect to the
form
THE W TNESS: " m not familiar

enough with the context to say with
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certainty whether that's a correct

statement or not.

Q.

this one of

BY MR. ANTONUCCI : Okay. S

the sections that you skimmed or

one of the sections you reviewed carefully?

A.

| don't -- | don't recal

reading this specific bullet point.

Q.

down t he

Okay. On the next bullet point

| ast sentence says "The difference

i ndicates that the real system is highly

transi ent

for tempor al

Dr. Jones,

form
to say
or not.
Q.
A.

the end of a
Q.
A.

whet her it's

and that the model did not account

and spatial averaging effects."

That's a correct statement,

isn't it?

MS. BAUGHMAN: Object to the

THE W TNESS: l'"m not willing
whet her or not that's correct
BY MR. ANTONUCCI : Why not ?
You just read one sentence at
paragraph, so I'm --

Okay.

Asking me whether to say

true or not, | would need to

877-370-3377
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explore the full context of what they're
descri bing before | could have an opinion as
to whether or not that's a true statement.
Q. Sur e. "1l start from the
begi nning of that bullet point there. That's
the fifth fromthe top.
It says "Review of water
quality monitoring data indicates substanti al
temporal variability even at a single well."
You agree with that statement,

don't you, Dr. Jones?

A. Yes.
Q. Okay. “"For example, the seven
measurements taken on Well TT-26 from January

to September 1985 indicates that the

concentrations at this well varied from 3.8
to 1,580 m crograms per liter (see Table
2-8). The model predictions for the same

time frame range from 732 to 804 mi crograns

per liter."
Did | read that correctly?
A. Yes.
Q. “"The difference indicates that

the real systemis highly transient and that

the model did not account for temporal and
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spati al averaging effects."”

Did I read that correctly?
A. Yes.
Q. Now t hat you've seen the ful
paragraph, are you willing to offer an

opi ni on about the validity of the | ast
sentence?

MS. BAUGHMAN: Object to the
form

THE W TNESS: " m not sure what
they mean by "temporal and spati al
averaging effects." The fact that the
simul ated concentrations differ from
the observed concentrations which vary
gqguite significantly is a phenomenon
that we've discussed at |length in
our -- both our post-audit report and
our rebuttal document.

There's a -- there are very
good reasons why one wouldn't expect
an exact match between the sinmul ated
and observed values and why there
woul d be much greater variance in the
observed values versus the sinmul ated

val ues.
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Q. BY MR. ANTONUCCI : Okay. We' | |
get into all of those reasons a little bit
| ater. |"d like to continue reading. Thi s

is the second-to-|last bullet point on Page 49
of Exhibit 12.

It says "Reporting absol ute
predicted concentrations of PCE and its
bi odegradati on byproducts in finished water
delivered by the Tarawa Terrace water-supply
system with a precision of up to five
significant figures without any error bounds
(for example, Jang and Aral [2008] report
concentrations of PCE at 102.10 micrograms
per liter, TCE at 4.33 mi crograms per liter,
DCE at 13.75 micrograms per liter, and vinyl
chloride at 7.50 mi crograms per liter)
provi des an unwarranted sense of certainty.
Such reporting can contribute to
m sconceptions by the public and the
epi dem ol ogy-research community such that
wat er - model ing efforts can produce a specific
value for contam nant concentration. Posti ng
such precise point estimates for PCE, TCE,
DCE, and vinyl chloride concentrations on

public web pages (www. atsdr.cdc.gov/sites/
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| ej eune) and encouraging former Camp Lejeune
mari nes and their famlies to find the
esti mated exposure concentrations of these
contam nants | eads to a m sl eading perception
t hat reactive transport models can make
accurate predictions.”
Dr. Jones, is it your opinion
t hat providing numbers such as the ones
mentioned in this paragraph without error
bars can provide an unwarranted sense of
certainty?
MS. BAUGHMAN: Obj ect to the
form, Out side the scope.
THE W TNESS: | think that
depends on the context.
Q. BY MR. ANTONUCCI: Okay. The
| ast bull et point on this page, that's
Page 49 of Exhibit 12, says "In the absence
of data, historical reconstruction efforts
t hat use groundwater models can only provide
a general conceptual framework for what
happened at the site and why. At best, such
model s may be used only to estimate a range
of possible concentrations. W t hout

hi storical geochem cal data, the uncertainty
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associ ated with many of the input parameters
(such as the biodegradati on parameters) could
be very high. I n addition, current
understandi ng of subsurface reactive
transport processes is inadequate, so"
reactive -- excuse me -- "so transport model s
cannot be expected to provide definitive
concentration esti mates especially for

bi odegradati on by products."

Did I read that correctly?
A. Yes.
Q. Okay. That's a true statement,

isn't it, Dr. Jones?

MS. BAUGHMAN: Obj ect to the
form That's about five statements,
It's not one.

THE W TNESS: Yeah, well, |
think this, as is the case with some
of the reviews, may tend to
overestimate, overstate the absence of
dat a. | think they did have quite a
bit of data to use to build the flow
and transport model . Certainly enough
to make it a reasonable and val uable

model .
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And | think they did a
reasonable job of simulating or
estimating the uncertainty in the
model through their Monte Carlo
analysis and presenting that to the
public in their reports.

Q. BY MR. ANTONUCCI : Do you agree
that in the absence of data, historical
reconstruction efforts that use groundwater
model s can only provide a general conceptual

framework for what happened at the site and

why ?
MS. BAUGHMAN: Obj ect to the
form.
THE W TNESS: No, | don't agree
with that.
Q. BY MR. ANTONUCCI: Why not?
A. | think it -- it's -- 1| --

where's the part you read again?
Q. That's the first sentence of

the | ast bullet point on --

A. Okay.
Q. -- Page 49 of Exhibit 12.
A. | think they can go beyond

providing a general conceptual framework, as
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was done in the case here.
| think what they did with the
hi storical reconstruction is a perfectly
valid application of groundwater and
contami nant transport model .
Q. What's your understandi ng of
what the NRC is?
MS. BAUGHMAN: Object to the
form
THE W TNESS: Nati onal Research
Counci | . lt's a -- it's part of the
Nati onal Academy of Sciences.
Q. BY MR. ANTONUCCI : s the NRC a
well respected institution?

MS. BAUGHMAN: Object to the

form

THE W TNESS: Generally it --
they -- they use experts in their
wor K.
Q. BY MR. ANTONUCCI : Are you

aware that Dr. Clement served as a reviewer
for this report?

A. Yes.

Q. Earlier you mentioned you're

fam liar with a critique of ATSDR' s water
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model ing efforts from-- by Dr. Clement; is
that right?

A. That's correct.

Q. Do you have any opinions on

that article?

A. | do.
Q. Okay. What are they?
A. Well, as | mentioned, Professor

Clement is a good friend of m ne and he has a
habit of writing thought -- thought-provoking
i Sssue papers. And he has a number of these
over the years that are meant to push buttons
and stimul ate conversations.

He typically asks me to review
his draft manuscripts of his issue papers and
we have a | ot of fun discussing the issues,
and he enjoys getting reactions and getting
people to talk about things.

| did not review this
particular article when he published it, nor
have we had extensive conversations about it,
but it certainly follows the pattern. And i f
you read his response to Morris' response, in
the opening paragraphs he does indicate that

one of his objectives was to stimul ate
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conversation with that.

That being said, when |I read
t he paper, it seemed that a | ot of his
critiques were -- were directed at the
TechFlow -- use of the TechFl owMP model in

the modeling study. And in fact he -- |
recall he suggested that a better approach
woul d be to stick perhaps with MODFLOW and
MT3DMS, which is what we've done in this
study and what | think the -- you know,
certainly what's documented in Chapters C
and F.

And | also think he made some
fundamental |ogical errors in his critique of
the -- of the modeling effort.

For example, he stated that
with a hindcasting model, the farther you go
back in time, the greater the uncertainty.
And | -- | do not agree with that, because
probably the most certain state of this model
is 1953 when it started. That's a point in
time when you have a definitive
representation of what the model should | ook
like.

So they -- they had

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 179 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 179

concentration data at the water treat ment

plant in the -- in the md '80s. They had
concentrations at the wells. And so you
could argue that there's -- there's |ess
uncertain -- there's data at that point.

So you're going to from a
state -- a known state to another known
st at e. And so there's uncertainty along that
pat h, but you're simulating between two
relatively precise states.

Anot her issue |I had with the
model with his analysis is he pointed to
the -- the uncertainty band of the simulated
concentrations at well -- at the Tarawa
Terrace water treatment plant, and he | ooked
at the -- the narrow band of uncertainty in
the early years of the results as we were
di scussing a little bit earlier in this
deposi tion.

And he said this is wrong
because it implies that -- that there's no --
there's very little uncertainty at that point
in time, which is wrong. And | believe
Spiliotopoul os made the same critique about

t he narrow band there.
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And as | expl ained earlier,
there's a very important reason why the band
IS narrow. The -- the -- that plot shows the
concentrations at the water treatment plant,
which is derived from concentrations at
supply wells that are a significant distance
away from the source.

So no matter what -- no matter
what perturbations or variation you had in
t he model in those early stages, you would
get very small concentrations downgradi ent
during the first few years.

So it has -- has nothing to do

with falsely representing the uncertainty.

That -- the fact that that band is narrow is
a natural mathematical byproduct of the -- of
the geometry and the -- and the physics at
the site.

Q. Okay. Do you have any other
fundamental | ogical errors that you'd like to

poi nt out?

A. No.

Q. All right. When was the | ast
time you reviewed the Clement article?

A. | -- a couple of weeks ago,
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maybe.
Q. And you said that you haven't
di scussed it with Dr. Clement; is that right?
A. That's correct.
Q. Why not ?
A. | figured it would be best as

| " m serving as an expert on this case and

knowi ng his past involvement to -- to not
have that conversati on. Save it for a |l ater
time.

Q. You don't think he'd want to

engage with you in a controversi al

di scussi on?

A. Oh, |I'"m sure he woul d. But |
don't want that to -- my personal
relationship with himto i mpact my -- my --

my work and my conclusions on this.
Q. You mentioned that many of
Dr. Clement's critiques were directed at the

use of TechFlowMP; is that correct?

A. In my reading of the article,
that's the -- that's the sense | got. For
exampl e, he -- one of his critiques was we
shouldn't use cutting-edge research -- we

should be careful or reluctant to use
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cutting-edge research models devel oped in

academi c institutions that haven't been

t horoughly vetted. That certainly would not
apply to -- to MODFLOW and MT3D.
Q. Under st ood.
But is it -- is it your opinion

t hat TechFl owMP has not been thoroughly

vetted?
MS. BAUGHMAN: Object to the
form
THE W TNESS: | don't -- |
don't -- | don't think it's been

vetted to the same degree as MODFLOW

or MT3D. That doesn't mean it's not

a -- a -- an accurate and val uabl e
model .
Q. BY MR. ANTONUCCI : Do you have

any opinion on the accuracy and validity of

results generated using TechFl owMP?

A. No.

Q. You have no opinion either way?

A. | haven't studied the
TechFl owMP results. We focused mainly on the
MODFLOW and MT3DS -- MS as -- within the
context of the work were asked to do. Wa's
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not asked to evaluate TechFl owMP or study it.
Q. Okay. It's my understanding
that TechFl owMP was generated at the Georgia
| nstitute of Technol ogy by Dr. Aral?
A. That's correct.
Q. Okay. And t hat was done for
t he purpose of the Camp Lejeune study; right?
MS. BAUGHMAN: Obj ect to the

form. Foundati on.

THE W TNESS: "' m not sure what
It was -- if that's why it was
devel oped or not. ["m just not -- |I'm

not awar e.

Q. BY MR. ANTONUCCI : Okay. How
many ot her groundwater modeling projects have
you eval uated that use TechFl owMP?

A. I don't recall seeing any
ot her.

Q. This is the only one you've
eval uated that's used TechFl owMP?

A. That's correct.

Q. Okay. How about published
studies, things you've reviewed in the
literature. Have you seen TechFl owMP used

anywhere else?
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A. Not that | recall.
Q. Okay. Al'l right. Il would Iike
to discuss hindcasting.
When | say the word
“hindcasting," what does that mean to you?
A. Using a model to |l ook back in

time and characterize what happened in the

past in an aquifer.

Q. Okay. ATSDR's groundwater fl ow
and transport models are hindcasting model s;
right?

A. That's what they were primarily

devel oped for, yes, to do a historical
reconstruction is another term for
hi ndcasti ng.

Q. So the -- would you consi der
those terms, "historical reconstruction" and
“hindcasting” to be synonyms?

A. Yeah.

Q. Have you ever constructed a
hi storical reconstruction or hindcasting
model ?

A. Yes.

Q. Okay. | think we discussed a

few of those at the beginning of the
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deposition; is that right?

A. Correct.

Q. Are there any others that we
didn't already mention?

A. Yeah. One in particular, you
may or may not be fam liar with the -- with
the Woburn case near Boston, Massachusetts.

Early in my career | became
interested in that case after reading the
book A Civil Action and | earning about the --
at that site they had PCE contami nation in
the groundwater, which then traveled to some
muni ci pal supply wells resulting in a cluster
of childhood | eukem a and other things, |
believe, Iin the -- Iin the Wbburn

nei ghbor hood.

And | became very interested in
the case and | read up on it and | contacted
a lot of -- 1 knew some of the experts who

had been involved in the study, such as

George Pinder, and | contacted a number of

the people who were involved and asked if

they had any data they could share with me.
And so | collected a wide

vari ety of data on the site, which | then put
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into a website, Woburn hydrogeol ogic data, or
something |I think | called it.

And then as | was teaching a
graduate course on contam nant -- on
groundwat er modeling, | ended up devel oping a
series of exercises where each time | teach
the class, we study the case and | have the
students build groundwater models, and then
t ake opposing sides in the case and critique
each other's models and -- and esti mate
the -- whether or not the contam nant woul d
have reached the wells within a certain time
frame and answer questions |like that.

| was able to travel to a
symposium at Harvard Law School on the case
and interact with a | ot of the people
involved with it, and over the years a number
of other wuniversity courses have adapted this

same set of exercises and materials and

content that | devel oped for this particular
model .
MR. ANTONUCCI : "' m showi ng you
what | will have marked for

i dentification as Exhibit 19.
THE REPORTER: 197
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MR. ANTONUCCI : Excuse me, 13.
Thank you.

(Exhibit 13 was marked for identification.)

Q. BY MR. ANTONUCCI : Dr. Jones,
do you recognize this?

A. Yes, | do.

Q. How do you recogni ze this?

A. This is a part of the Wburn
case study that | just described to you.

This is one of the pieces of information that

| provide to my students.

Q. Is this a page fromthe CE 547
website?

A. Yes, it is.

Q. Did you -- did you create this
web page?

A. Yes, | did.

Q. Okay. And have you visited it
in the past?

A. Yes.

Q. Okay. Have you read the
contents of this web page before?

A. Yeah, | wrote this web page.

Q. Okay. And do you currently

remember the contents of this web page?
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A. Yes.

Q. Okay. l'd like for you to | ook
at the italicized text in the center which
starts with the word "First"?

A. Yes.

Q. This says "First: Had t he
plaintiffs established by a preponderance of
the evidence that any of the follow ng
chem cals - TCE, perc, and 1,2
transdi chl oroethylene - were disposed on the

Beatrice | and after August 27, 1968 (in the
case of WR. Grace, after October 1, 1964,
and the date Well G had opened), and had
these chem cals substantially contributed to
the contam nation of the wells before May 22,
19797?"

Did I read that correctly?

A. Yes.

Q. That appears to be fromthe
jury instructions from Judge Skinner; is that
right?

A. Yes. And | took this from the
book A Civil Action published in 1995 by
Harr .

Q. Okay. So the question posed to

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 189 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 189

t he groundwater modeling experts at Woburn
was whet her or not contam nants could have
reached the pumping wells through the
groundwater flow within a certain time frame;
is that right?

MS. BAUGHMAN: Obj ect to the

form

THE W TNESS: Can you state

t hat again.

Q. BY MR. ANTONUCCI : The question
posed to the groundwater modeling experts at
Woburn was whet her or not contam nants could
have reached the pumping wells through
groundwater flow in a certain time frame;
right?

MS. BAUGHMAN: Obj ect to the
form,

THE W TNESS: Yeah, | think
that's accurate.

Q. BY MR. ANTONUCCI : Okay. \Were
the groundwater model ers at Wburn asked to
determ ne the concentrations of contam nants
in the wells at different points in time for
determ ning an individual's potenti al

exposure to contami nants?
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MS. BAUGHMAN: Obj ecti on.
For m. Foundati on.
THE W TNESS: | don't recall.
Q. BY MR. ANTONUCCI : You don't
know if the groundwater model ers generated a
list of contam nant exposure doses?
A. As part of this initial case,

|l -- |I"m not sure.

Q. Okay.

A. | know that this -- after
this -- this civil action was concl uded,
there was an extensive study by the -- by the
USGS, there was a model built. It also

became a Superfund site and, you know, there
were a | ot of different kinds of analyses
t hat were performed.

| also became friends with a
professor at Ohio State University who
studied this extensively and did a number of
simul ations, including calculating the
concentrations at the wells and then putting
those concentrations into a water
di stribution model to simulate the
resulting -- the concentrations of water

delivered to different neighborhoods in
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Woburn, and then he compared that to

i ncidents of |l eukema in the children in

t hose nei ghborhoods who were in -- in utero
when they -- their mothers drank the water,
and found a really strong correlation. And

t hat study was then published in Nature, the
journal Nature and got a |lot of recognition.
So my point is there -- there
are a |l ot of different modeling efforts and
anal yses associated with this case. lt's

been very highly studied.

Q. Okay. Specifically for the
guesti on you ask your students --

A. Yes.

Q. -- the project you ask them to

recreate --

A. Yes.

Q. -- are they determ ning
specific concentrations of contami nants at
wel | s?

A. No. | have them focus purely
on travel time and whether or not the
contam nants -- it's more |ikely than not
that the contam nants would have reached

Wells G and H within the time frame
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associated with this case.

Part of my objective is to --
is to frame a -- you know, the case study
around an amount of work that could
reasonably be done in the course of a
uni versity semester.

Q. Sur e. The other studies you
were discussing, the I think USGS and
ot hers - -

A. Yeah.

Q. -- those use a EPA net water
di stribution system modeling software to
estimate the movement of contam nants through
the water distribution system, right?

A. | don't know about the USGS. I
know the study that was done at Ohio State
University did that.

Q. Okay. The -- the USGS study --
or what's -- how would you describe your
l evel of famliarity with that study?

A. | know that they -- they built
a groundwat er model . | have copies of the
model . | " ve | ooked at the model and the
out put s. | |l ooked at the boundary conditions

they found, the -- the conceptual model they
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used and -- and that -- the manner in which

they built that model informed the guidelines
that | give my students to -- to recreate the
model each semester | -- | teach it. We use

the same basic conceptual model and boundary
conditions used by the USGS. And | believe
we may calibrate to the same data that they
had.

Q. The USGS study did not
determ ne specific concentrations of
contami nants individuals in Woburn were

exposed to; right?

A. " m not sure. | don't recall.

Q. The USGS study bifurcated into
two parts; right?

A. The USGS? |'m -- not that |'m
awar e of.

Q. The USGS study first | ooked at

whet her contam nants could have possibly
reached the wells, then whether contam nation
fromthe wells would have reached certain
nei ghbors in different proportions.

Does that sound |i ke your
understandi ng of the USGS study?

MS. BAUGHMAN: Object to form
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and foundati on.

THE W TNESS: | think you may
be conflating some different things
here. But the -- the description in
this Exhibit 13 was based on the
evi dence presented at the original
trial, and in that case there were
modeling -- a modeling expert for the
plaintiffs, another modeling expert to
defense. They had different model s

and argued for the merits of each, and

that's the -- that was bifurcated as
described in this -- Iin this issue.
Now, the -- the other study I

was tal king about at Ohio State, that
was purely, to my knowl edge, an
academi c study. He had a PhD student
t hat worked on that, and |i ke me, he
became interested in the case and did
t hat more extensive anal ysis.

You know, one of the questions
in this case -- this was the | ate
'80s, early '90s at a time when our
understandi ng of chlorinated solvents

and their impact on health and how
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they mi grate and degrade in an aquifer
was not as well understood as it is
now, and so there -- that was one of
the -- that was one of the issues in

t he case.

And -- and so, again, one of
the questions was does -- do these
contam nants cause the illnesses that
were reported in Woburn.

And so one of the objectives of
the Ohio State study was he was abl e
to take the -- recreate through the
model simulation the concentrations
t hat were reaching the supply wells,
and then the next question is once
they're in the supply wells, where did
they go, right?

Because -- and so the EPA net
model -- | believe he used EPA net --
It was a water distribution model
simlar to EPA net, then simul ated
where -- which specific neighbors and
houses that would go to. And then
they did statistical analysis of the

correlation between that water
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delivery and the incidents of

chil dhood | eukem a and found a very

strong statistical correlation.

Q. Under st ood.

You mentioned that your
students use the same calibration data that
was available to USGS; is that right?

A. That's -- | believe so. I
collected my calibration -- | was also in
contact with some of the original experts who
were involved in the litigation, and so | --

whet her my calibration data came fromthe

USGS model or theirs, |I'm not positive.

Q. Okay. Regar dl ess of where it
came from - -

A. Yeah.

Q. -- can you describe that data
to me?

A. Yeah. It -- it is measured

water | evels at a number of observation wells
in the Woburn area, and also there's a --

there's a river or a stream that fl ows

through the -- the valley and the -- there
were some measure -- and | believe this one
was USGS data -- measured the change in flow
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across that -- between a gauge at the top of
where the model is and a gauge at the bottom
to determ ne how much water in this case was
gai ned. There's water flowing fromthe
aquifer to the river, and the magnitude of
t hat was measur ed.
So the students calibrate the

MODFLOW model to the water |evels at the
observation wells and to the stream
di schar ges. The discharges to the streams - -
stream,

Q. Can you use the discharges to
the streamto determ ne the recharge rate of

the aquifer?

A. Yes, it's actually really
hel pful because based on the -- the closed
nature of the -- of the site, there's only

one source of water to the aquifer, and
that's through recharge.

And then the water |eaves the
aqui fer by being pumped out through the wells
t hat are active at the specific point in

time, and also through discharge to the

stream.
So, in fact, | instruct my
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students you can actually back calculate the
recharge in a spreadsheet using a simple
wat er bal ance met hod using that data.

Q. What time frame did the water

| evel data cover that you just discussed?

A. I don't recall. | would have
to go back and | ook and see. But we build a
steady-state model . We don't build a --
actually, | take that back. I have them

build both a steady-state model and then they
have the option to make a transient model,
but the calibration is the steady-state
conditions.

Q. I's that because you don't have

wel |l pumping data?

A. No -- well, it's partly because
it's -- 1 don't believe we had water-1|evel
data over a | ong period of time. And, again,
| have to construct the case study, it's

somet hing that a set of students who are

brand new to groundwater modeling can do over

the course of a semester, so it's -- it's --
it's a small aquifer. It's a contained
system.

Q. Sur e. Do you -- do you know if
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t hat data is avail able, the well pumping
dat a?

A. Oh, so we have -- we use some
pumpi ng data in -- in the case, yeah. There

are four wells; there are two industri al
wells and then Wells G and H and the pumping
data's descri bed somewhere in my website.

Q. Do your students calibrate the
model to any contami nation concentrations?

A. No.

Q. Were contam nant concentrations

avail able to the water modelers in the

l awsui t ?
A. Yes, | believe so.
Q. Do you know roughly what ti me

period that data spanned?

A. | don't recall. I know once
they -- simlar to the Camp Lejeune case,
once the chlorinated solvents were discovered
in the municipal wells, they -- they shut
down the wells and stopped pumping.

Q. Okay. So there woul dn't
be -- strike that.

I'"m sorry, were you going to

continue?
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A. Well, that -- there are two
types of concentrations data. There's the
concentration of the water comi ng out of the
well, which I know they measured that. But
then I think at a later point in time they
went in and started sampling water at
monitoring wells throughout the Aberjona
aqui fer and collected a set of concentration
data from that, which was then used to build

t he models that were used in the court case.

Q. Okay. Maybe zoomi ng out from
Woburn - -

A. Sur e.

Q. -- talking about groundwat er

modeling in general.

A. Sur e.

Q. What are the types of data that
are required to create a historical
reconstruction groundwater model ?

A. That depends on the context.

Q. Sur e. Woul d you ideally have
preci pitation data for use in creating a
hi ndcasti ng model ?

A. | deally, yes.

Q. Okay. And t hat would help you
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determ ne the recharge rate; is that correct?
A. That does inform the recharge
rate, typically, yes.
Q. To calibrate the groundwater
flow model, would you say that you need water

| evel data?

A. Yes.

Q. And for the flow and transport
model , would you say that pumping schedul es
and pumping rates are helpful in creating a

hi ndcasti ng model ?

MS. BAUGHMAN: Obj ect to the
form,

THE W TNESS: | would say,
yeah, any of the major, significant
what we call stresses, sources and
sinks of water you'd want to
characterize as best you can based on
the data that are available to you.

Q. BY MR. ANTONUCCI : How about
the properties of the aquifer, |ike porosity
or other parameters simlar to that, would
t hat be helpful in generating a groundwater
model ?

A. Yes.
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MS. BAUGHMAN: Object to the
form

Q. BY MR. ANTONUCCI : | deal | vy,

where do you get information about the

aqui fer properties from?

MS. BAUGHMAN: Obj ect to the
form

THE W TNESS: It depends on the
aqui fer properties that you're talking
about. One of the ways in which we
get hydraulic conductively, for
example, is you can go to the site and
perform pump tests where you either
inject water or pump water out of the
aqui fer and watch the -- the response
of the aquifer, and from that you can
back cal culate or infer the hydraulic
conductivity in the region surrounding
the well.

And -- but in some cases we
start with our -- our best estimate
using scientific and engineering
judgment and experience on the
parameters, and then use the feedback

fromthe calibration data to help
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I nform those results.

For example, recharge is hard
to quantify, but once you start
running the model, if your recharge
rate is too high, the whole aquifer
fl oods and you know that's not
realistic; where if your recharge rate
Is too |l ow, your aquifer gets
dewat er ed.

So there are things that you
can do as part of the modeling
exercise to help narrow down a
reasonabl e range of parameters in your
model .

Q. BY MR. ANTONUCCI : Okay. I
woul d appreciate if you could please turn to
Exhi bit 9, Page A27.

A. Okay.

Q. Al'l right. Page A27 of
Exhibit 9, the title of the table is "Summary
of model -derived values and observed data of
tetrachl oroet hyl ene at water-supply wells,
Tarawa Terrace U.S. Marine Corps Base Camp
Lejeune, North Carolina; is that right?

A. That's correct.
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Q. And it |l ooks |like this graph
shows the model -derived values versus the
observed data at Tarawa Terrace:; is that

correct?

A. Correct.
Q. s it your understanding that
this is all of the water supply well data

t hat ATSDR had avail abl e?

A. | would assume so.

Q. Okay. And this is 36 data
points; right?

A. Yes.

Q. Okay. And it |l ooks |ike they
were taken in 1985 and 1991; correct?

A. Correct.

Q. Okay. Now |'d appreciate if

you could turn to Exhibit 6, that's your

initial report.

A. Okay.
Q. And if you could please | ook at
Page 7 in Roman Numerals vii, it's the

Executive Summary.

A. This is Exhibit 67
Q. Yes.
A. Oh, sorry, | thought you said
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7-1. Okay. Got it.

Q. Okay. | " mreading fromthe top
of Page 7, the sentence starting with the
word "Despite."

A. Yes.

Q. It says "Despite the inherent
chall enges in simulating complex subsurface
conditions and dealing with incomplete data,
the model effectively simulates |long-term

trends in contam nant m gration.

Did | read that correctly?
A. Yes.
Q. What did you mean by "the

i nherent challenges in simulating compl ex
subsurface conditions"?

A. I think I would probably use
this sentence to describe just about any
groundwat er modeling project that |'ve been
fam liar with over the course of my career.

When we're | ooking at
groundwat er model s, we al ways have -- we're
dealing with something that's underground,
that you can't directly touch and measure,
and so the whole process is based on building

t he model as best you can from the avail abl e
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data that you have and overcom ng, in a
reasonable fashion, the -- the lack of more

conti nuous dat a.

Q. Okay. And what did you mean by
“dealing with incomplete data"?

A. What | just described. - -
there -- |1've never in my 34 years in this --

in this profession and my career encountered
a case where someone built a model and said,
By golly, we had all the data we needed for
this project, right?

You' re al ways dealing with
incompl ete dat a. But there are standard,
established procedures on how to do that and
how to assess uncertainty in those cases and
how to -- again, | -- | previously -- |
menti oned that recharge, which is very hard
to measure directly.

And so we use indirect methods
to -- to pin down the -- the level of
recharge. That process is used in multiple
ways in building models.

MR. ANTONUCCI : I's this

Exhi bit 147
THE REPORTER: Yes.
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MR. ANTONUCCI : Okay. ' m
handi ng you Exhibit 14.

(Exhibit 14 was marked for identification.)

Q. BY MR. ANTONUCCI : Dr. Jones,
have you seen this before?

A. It certainly |l ooks famliar,
yes.

Q. Where have you seen this
before?

A. That would appear to be a
poster. | believe | presented this at the

American Geophysical Union meeting, annual

meeting.
Q. Coul d you please turn to the --
THE VI DEOGRAPHER: Sorry, can
you. . .
Q. BY MR. ANTONUCCI : Coul d you

pl ease turn to the page with the title
“"Augmenti ng Sparse Groundwater Level Data

Wth Earth Observations via Machi ne Learning"

with the multiple text box -- text boxes on
it.

A. Sur e.

Q. | believe that's the second
page.
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A. Oh, okay, yeah.

Q. If you could |l ook at the box
entitled "Data Gaps"?

A. Yes.

Q. Here this says "Monitoring
wells are often samples at irregul ar or
sporadic intervals. It is not uncommon for
monitoring wells to be abandoned, or to have
quite brief periods of record. We may have

only one or two years of information fromthe

wel | . How can we use machine learning to
best make use of what little data we have?"
Did | read that correctly?
A. Yes.
Q. So according to this poster,

one or two years of information from a well
is a brief period of record; right?

MS. BAUGHMAN: Object to the

form

THE W TNESS: Dependi ng on the
cont ext.
Q. BY MR. ANTONUCCI : Okay. Ar e

you currently researching ways to address the
i ssue of sparse groundwater |evel data and

groundwat er modeling by using machine
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| earni ng?
A. Yes, although | would
characterize it as the -- the primary

objective of the research we're doing here
with this algorithmis to help scientists and
wat er managers accurately determ ne how their
groundwat er storage is changing over time so
t hat they can determne if their groundwater
resources are being used sustainably.

And one of the challenges in --
in generating a time history of aquifer
storage change is we have to work with water
| evel s measured at wells, and some wells have
a -- a -- arelatively complete record over a
| ong period of time.

Ot her wells have -- may go
years between measurements or have
measurements that only cover a short time
span. And we're exploring machine | earning
al gorithms that combine the data you do have
with satellite data, earth observations to --
to intelligently infer the mi ssing data so
that you can more accurately build an aquifer
storage versus time curve that can be used by

wat er managers to address aquifer
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sustainability.
Q. Okay. And to be totally clear,
machine [ earning is not something that was

applied to ATSDR's Tarawa Terrace groundwater

flow or transport model; right?
A. Not to my knowl edge.
Q. You can put that exhibit aside.

Thanks, Dr. Jones.

A. Sur e.

Q. Is it fair to say that a
model er's goal might be to keep a model
simpl e enough to be manageabl e yet compl ex
enough to be useful?

A. That's a -- that's a common
expression we use, yes.

Q. Okay. And woul d you agree with
the phrase that one should start simple and
build in complexity only as needed?

A. Yes, in general.

Q. Okay. That's sort of the
t heory underpi nning model parsimony; right?

MS. BAUGHMAN: Obj ect to the
form,
THE W TNESS: Yeah, that's --

t hat -- model parsimony is having the
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right level of -- the |evel of
complexity in your model warranted by
t he purpose of the model and what it's
going to be used for and the -- the

nature of the site that you're

model i ng.
Q. BY MR. ANTONUCCI :
Theoretically, it's true to say that there

are an infinite number of combinations of
model parameters that will calibrate the same
model ; right?
MS. BAUGHMAN: Obj ect to the
form
THE W TNESS: It depends on the
cont ext . Not in -- there are certain
circumstances where that could apply,
but it's not true as a gener al
st at ement .
Q. BY MR. ANTONUCCI : Okay. What
is the problem of nonuni qgueness in the

context of groundwater modeling?

A. Dependi ng on how a model is
built, if -- if you have -- for example, |et
me refer back to the -- earlier | mentioned

that we can use stream flow data to pin down
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our recharge val ue.

Suppose you have an aquifer

where all you have are water | evel
measurements and no -- no -- no estimates on
di scharge, and that -- that could become a

little more problematic in pinning down your
recharge val ue.

And so there are certain

conditions where if a -- if the conceptual
model is overly simplistic or your boundary
conditions are not well posed, you can

achi eve a mathematical situation where, for
exampl e, you could plug in any val ue of
hydraulic conductivity and get the same heads
out of it.

So it's something that model ers

need to be aware of. It's something that |
teach in my groundwater modeling class. But
it -- it's -- 1 certainly would never say

that for any given model there are an
infinite number of parameters that would
reasonably calibrate it.

Q. It is fair to say, though, that
multiple sets of model input parameters could

calibrate to a single set of observed dat a;
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t hat |

ground

conten
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MS. BAUGHMAN: Object to the
form

THE W TNESS: | -- again, it
depends on the context. I wouldn't

say that as a general statement.
MR. ANTONUCCI : | ' m going to
introduce Exhibit 15.

it 15 was marked for identification.)
Q. BY MR. ANTONUCCI : Dr. Jones,
seen this before, haven't you?

A. It | ooks |Iike one of my exams,
Q. Okay. "1l represent to you
pulled this off the website for your

wat er model ing cl ass.

Are you fam liar with the

t of this exam?

A. Yes, | am

Q. Okay. You've seen it before?
A. Yes.

Q. And you currently know what the

information on this examis; right?

A. Yes.
Q. Okay. l'd Ilike you to | ook at

877-370-3377
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Question 4, please.

A. Yes.

Q. It reads "(calibration) Model
non-uni queness occurs when:" Answer: "b.
Mul ti ple sets of model input parameters wil

calibrate to a single set of observed data."

Did | read that correctly?
A. That's correct.
Q. Okay. That means there could

be more than one cali brated model that fits a

given data set; right?

A. You notice the way that's
phrased, "model uniqueness occurs when."
That -- basically there are certain

conditions, depending on how the model was
built, where the model can end up being
nonuni que. That doesn't mean that all model s
are nonuni que.

Q. So with regard to the ATSDR
model , theoretically a model that sits
outside the uncertainty range of their model
could still be a good fit to the post-audit
data; right?

MS. BAUGHMAN: Obj ect to the

form.
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THE W TNESS: Say that again.

Q. BY MR. ANTONUCCI :
Theoretically, there could be a model that
Sits outside the uncertainty range of the
ATSDR model that is still a good fit to the
post-audit data set; right?

MS. BAUGHMAN: Obj ect to the
form

THE W TNESS: " m sorry, one
more time. | got to make sure | get
the correct answer here.

Q. BY MR. ANTONUCCI :
Theoretically, there could be a model that
sits outside the uncertainty range of the
ATSDR model that is still a good fit to the
post-audit data set; right?

MS. BAUGHMAN: Obj ecti on.

For m.
THE W TNESS: Not necessarily.
Q. BY MR. ANTONUCCI : Dr. Jones,
is a non- --

MS. BAUGHMAN: Wai t . Were you
finished answering?

THE W TNESS: Well -- no. So
from my understanding of what they did
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I's they calibrated the model and got a

set of parameters which best fit

the -- the observed heads and

concentrations, and then in the

uncertainty analysis, they perturbed
those over a wide range of values and
| ooked at the effect on the -- on the
outcome, the concentrations. That
means t hey explored a broad range of

model s.

Now, whet her outside of that
range there could be models that --

t hat would adequately calibrate, |

can't say.

Q. BY MR. ANTONUCCI : Okay. ls it
your opinion that the post-audit calibrated
model is the only model that could fit the
data ATSDR had?

A. Well, the -- the post-audit was
not a calibration exercise.

Q. Excuse me. "1l re-ask nmny
guestion.

Is it your opinion that ATSDR's
cali brated model is the only model that could
fit the data ATSDR had?
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MS. BAUGHMAN: Object to the
form

THE W TNESS: Il think it's a
model that reasonably and accurately
fits the data that they had.

Q. BY MR. ANTONUCCI : ls it the
only one that reasonably and accurately fits
the data they had?

MS. BAUGHMAN: Object to the

form

THE W TNESS: Il can't say.
Q. BY MR. ANTONUCCI : Why not ?
A. | think it's an overly

restrictive question.

Q. Can you explain what would need
to change for you to be able to answer your
guestion?

MS. BAUGHMAN: Object to the
form

THE W TNESS: Wwell, | would
need you to explain more what you
mean. What are the circumstances that
you're tal king about? [If you could --
it'"s a general statement. That's why

| " m nervous about giving a definitive

Golkow Technologies,
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answer .

Q. BY MR. ANTONUCCI : Dr. Jones,
is a nonunique model a useful predictive
tool ?

MS. BAUGHMAN: Object to the
form
THE W TNESS: A model that

iIs -- it depends on the | evel of

nonuni queness. | would say with every

model there's -- there's some

variability in the calibration, right?
lt's not a yes-o0or-no question
whet her or not a model is unique.

There are |l evels of uniqueness. | n

fact, there are actual numeri cal

anal yses that you can do to analyze

rati on

section of my groundwater cl ass, we

use the PEST model . And one of the
out puts from the PEST model is a
number, it's a set of eigenvalues and
you can | ook at that number and

re of the
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So if that number is within a
certain range, you say there's good
evidence that the model is relatively
uni que. If it's beyond a certain
range, then it's evidence that there's

nonuni queness at pl ay.

But it's not -- that's why |I'm
not comfortable with your question, is
it's not a -- it's not a black and

white boundary between uni que and

nonuni que model s. lt's a spectrum.

Q. BY MR. ANTONUCCI : Sur e. Di d
you evaluate the ratio of eigenvalues that

the calibrated model ATSDR made?

A. No, | did not.

Q. Why not ?

A. That would have required
runni ng a PEST simul ation. It was -- it was

not within the scope of work that we were
asked to do.

Q. Okay. How can a model er make a
model more unique?

A. Mor e dat a. And it's not just
the amount of data, it's the types of data

t hat you have. For example, with the ATSDR
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model, the -- they had -- fromwhat |, in my
judgment, was a pretty rich data set to -- to
calibrate the flow model.

Then for the transport model,
you know, the initial condition was zero
contam nants represents, you know, one bound.
And on the other end they had a combination
of -- of water levels -- or excuse me --
concentrations at the wells plus the water
treat ment dat a.

The combi nati on of the
concentrations at the water treatment plant
plus the concentrations simulated at the
observation wells, in my opinion, makes the
model more uni que.

Now, | would also argue that at
this point in time we have another 318 point
observations at monitoring wells at a | ater
date, which | believe the model does a --
does a good job of simulating; therefore,
providing additional evidence for the -- for
t he accuracy and uni queness of the model.

Q. Dr. Jones, you agree that it's
i mpossi ble to fully characterize and

i ncorporate all parameters and compl exities
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of a real aquifer systeminto a discretized

computer model; right?
A. Correct.
Q. Okay. ATSDR had no

site-specific data for estimating the
di stribution coefficient; right?
MS. BAUGHMAN: Obj ect to the

form and foundati on.

THE W TNESS: ' m not -- |

don't know. Not that |'m aware of.

Q. BY MR. ANTONUCCI : Woul d
reviewing Chapter F help you remember?

A. It could.

Q. Okay. |"d like you to turn to
Page F27.

A. Let's see, exhibit -- I'm

getting a stack here.

Q. Chapter F is Exhibit 11.
A. Okay. Okay.
Q. Okay. | am | ooking at the | ast

full paragraph on Page F27, starting with the
word "Esti mates."
A. Yes.
Q. This says "Esti mates of

retardation factors and distribution
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coefficients for PCE migration within the
Tarawa Terrace aquifer or Castle Hayne

aqui fer are unknown, and initial estimates
applied to the MI3DMS model were based on

| iterature sources.”

Did I read that correctly?
A. Yep.
Q. That help you remember whet her

they had data for the distribution

coefficient?

A. Yes.
MS. BAUGHMAN: Obj ect .
Q. BY MR. ANTONUCCI : Okay. Di d

they have site-specific data to estimate the
di stribution coefficient for the ATSDR TT
model ?
A. No.
Q. Okay. | nstead, ATSDR revi ewed
|iterature sources; right?
A. Correct.
MR. ANTONUCCI : Al'l right. ' d
li ke to take a break now.
THE VI DEOGRAPHER: We're off
the record. The time is 2:42.

(There was a break taken.)
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Q.
how t he dat a

model was to

was to

of the
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THE VI DEOGRAPHER: We're back

record. The time is 2:56.

This I1s Media Number 4.

Counsel may proceed.
BY MR. ANTONUCCI : Dr. Jones,
under standi ng of how the data

Tarawa Terrace model was to be

MS. BAUGHMAN: Obj ecti on.
Foundati on.

THE W TNESS: So are we through

with this discussion on the --

MR. ANTONUCCI : Yep, you can

put that to the side.

THE W TNESS: Okay. Al'l right.
MR. ANTONUCCI : "1l ask again.
What is your understandi ng of
from ATSDR's Tarawa Terrace

be used?

MS. BAUGHMAN: Obj ecti on. Form

and foundation.

THE W TNESS: From my

understandi ng, the primary objective

do a historical reconstruction

PCE concentrations at the
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Tarawa Terrace water treatment pl ant

bet ween 1953 and when the plant was

shut down.

Q. BY MR. ANTONUCCI: Okay. |'d
ask that you turn to Exhibit 9. That's TT
Chapter A Page Al.

A. Exhi bit 27

Q. Exhibit 9.

A. Did you say Chapter A?

Q. Yes. Exhibit 9 is also a copy
of Chapter A.

A. ' m sorry. Let me grab your
copy. What page again?

Q. Al. That's the page ending in
Bat es Number 615652.

A. Okay.

Q. Al'l right. I n the col umn
underneath the word "Abstract,” |I'm reading
the third sentence starting with the word
"Because. "

"Because scientific data
related to the harmful effects of VOCs on a
child or fetus are |imted, the Agency for
Toxi c Substances and Di sease Registry
(ATSDR), an agency of the U.S. Department of
Golkow Technologies,
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Heal th and Human Services, is conducting an
epi demi ol ogi cal study to evaluate potenti al
associ ations between in utero and infant (up
to one year of age) exposures to VOCs in
contam nated drinking water at Camp Lejeune
and specific birth defects and chil dhood
cancers. The study includes births occurring
during the period 1968 to 1985 to women who
are pregnant while they resided in famly
housi ng at Camp Lejeune. Because |imted
measurements of contam nant and exposure data
are available to support the epidem ol ogi cal
study, ATSDR is using modeling techniques to
reconstruct historical conditions of
groundwater flow, contam nant fate and
transport, and the distribution of drinking
wat er contami nated with VOCs delivered to

fam |y housing areas.

Did | read that correctly?
A. Yes.
Q. Pl ease turn to Page A98. That

page ends in Page Number 615749.

A. Okay.
Q. Al'l right. I am | ooking at the
| ast paragraph on this page. It looks |ike

Golkow Technologies,
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guestion reads "ATSDR'

reconstruction anal ysi
Terrace drinking water

PCE that exceeded the

contami nant | evel

believe you read

Q.
| " m | ooki ng at

the right next to what

(MCL) of

THE W TNESS:

BY MR. ANTONUCCI :
t he paragraph

Page 226

swer section. Here the
s historical

s documents that Tarawa
was contam nated with
current maxi mum

5 mi crograms per

liter during 1957 and reached a maxi mum val ue
of 183 micrograms per liter. What does this
mean in terms of my famly's health?"

Did I read that correctly?

A. Oh, hang on, | was | ooking at
the wrong paragraph.

MS. BAUGHMAN: Where -- just
tell him-- where are you reading
from?

THE W TNESS: The bl ue
paragraph on the |eft. Il think you
m ght be on the wrong page. lt's A98.

MS. BAUGHMAN: | thought he
said 97, okay.

Okay, yes, | -- 1

t hat correctly.

Okay. Now
in black text on

| just read.
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Do you see that?
A. Yeah.
Q. It reads "ATSDR's exposure
assessment cannot be used to determ ne
whet her you, or your famly, suffered any
health effects as a result of past exposure

to PCE-contami nated drinking water at Camp

Lej eune. "
Did I read that correctly?
A. Yes.
Q. It goes on to say "The study
will help determne if there is an

associ ation between certain births defects
and chil dhood cancers among chil dren whose

mot hers used this water during pregnancy.”

Did I read that correctly?
A. Yes.

MR. ANTONUCCI : Okay. | am now
going to hand you what will be marked

for identification as Exhibit 16.
(Exhibit 16 was marked for identification.)

Q. BY MR. ANTONUCCI : Ok ay. For
the record, Exhibit 16 has the Bates range
CLJA_WATERMODELI NG_01-09_0000033263 through
33326.
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Dr. Jones, this document has
the title "Analyses of Groundwater Fl ow,
Contam nant Fate and Transport, and
Distribution of Drinking Water at Tarawa
Terrace and Vicinity, U.S. Marine Corps Base
Camp Lejeune, North Carolina: Historical
Reconstruction and Present-Day Conditions
Response to the Department of the Navy's
| etter on: Assessment of ATSDR Water Modeli ng

for Tarawa Terr ace.

Dr. Jones, have you seen this

before?
A. Yes, | have.
Q. Okay. | " m going to ask you to

turn to the page ending in Bates
Number 33272.

A. Okay.

Q. Al'l right. Looking at the | ast
full paragraph on that page, this says "To
address the issue of the intended use of the
wat er - modeling results by the current ATSDR
epi demi ol ogi cal study" --

A. Excuse me, | think I m ght be
on the wrong page. What -- what was the page
number? Is it 332727
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Q. Yes, sir.

A. And which paragraph are you - -
oh, the | ast paragraph. Okay, | gotcha.

Q. So the | ast paragraph on

Page 33272 of Exhibit 16 states "To address
the issue of the intended use of

wat er - modeling results by the current ATSDR
epi demi ol ogi cal study, the DON should be
advised that a successful epidemi ol ogi cal
study places little emphasis on the actual
(absolute) estimate of concentration and,
rat her, emphasi zes the relative |evel of
exposure. That is, exposed individuals are,
in effect, ranked by exposure |evel and

mai ntain their rank order of exposure | evel
regardl ess of how far off the esti mated
concentration is to be "true' (measured) PCE

concentration.

Did I read that correctly?
A. Yes.
Q. Okay. So, Dr. Jones, the
paragraph | just read states that a

successful epidemi ol ogical study places
little emphasis on the actual absolute

esti mates of concentration; right?
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A. Yes.

Q. Okay. Il n your report you opine
that the model remains a reliable tool for
understandi ng general trends of contam nant
m gration in the Tarawa Terrace region, and
t hat you can find no significant evidence
t hat would invalidate the analysis performed

by ATSDR with the original model; right?

A. Correct.
Q. However, you're not offering an
opi nion that the Tarawa Terrace model is a

sufficiently reliable model for determ ning
guantitative |l evels of contam nant exposure
for an individual; right?

MS. BAUGHMAN: Obj ect to the

form. Foundati on. Out si de the scope.
THE W TNESS: | am not an
expert in epidem ology, so | don't

feel qualified to render an opinion on

t hat question.

Q. BY MR. ANTONUCCI : Okay. So
you're not offering the opinion that the
Tarawa Terrace model can be used to determ ne
guantitative |l evels of contam nant exposure

for individual s?
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MS. BAUGHMAN: Object to the
form
THE W TNESS: | don't believe

| ' ve -- again, my answer's the same.

| " m not an epidemi ol ogical expert so |

can't comment on that.

Q. BY MR. ANTONUCCI : Can | have a
yes or a no?

MS. BAUGHMAN: No -- objection.
You do not have to answer yes
or no.

Q. BY MR. ANTONUCCI : Are you
offering the opinion or not?

MS. BAUGHMAN: Obj ect to the
form Asked and answer ed.

THE W TNESS: Coul d you restate
the question.

Q. BY MR. ANTONUCCI : You're not
of fering the opinion that the Tarawa Terrace
model is a sufficiently reliable model for
determi ning quantitative |evels of
contami nant exposure for an individual;
right?

MS. BAUGHMAN: Obj ection; form

Obj ection; Foundati on.
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THE W TNESS: The -- the
opi nions we've rendered on the model
was that in terms of the -- how the
model simulates concentrations at the
water treatment plant, it -- it is a
reasonably accurate model devel oped
using sound scientific and engi neering
principles.

How t hat -- concentrations
resulting fromthat are then
i ncorporated in an epidemi ol ogi cal
study is outside my scope of
expertise -- expertise.
Q. BY MR. ANTONUCCI : So that is

not an opinion you're offering?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: No, that's not an
opinion I'm offering.
Q. BY MR. ANTONUCCI : Had you done

a post-audit prior to the Tarawa Terrace
post-audit?
MS. BAUGHMAN: Obj ection to
form

THE W TNESS: In the sense of
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running a model simulation and

comparing its output to field observed

val ues, | have done that countl ess
ti mes.
Q. BY MR. ANTONUCCI : You just

descri bed calibration, didn't you?
A. In a -- no. Cali bration is
when you then take the results of that and go
back and change the input parameters.
But | would say what | just

described is a subset of what you do for

cali bration. But simply comparing model
out puts to field observed values is -- is a
really simple and very common thing that |'ve

done countl ess ti mes.
Q. Have you ever published a

post-audit before?

A. No.

Q. How long did it take you to
performthe Tarawa Terrace post-audit?

A. The initial post-audit we
started in, | believe, early September and

submtted it in |late October of 2024.
Q. So roughly a month?
MS. BAUGHMAN: Obj ection to
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form

THE W TNESS: Alittle over a
mont h.
Q. BY MR. ANTONUCCI: And you did

both a qualitative and quantitative
assessment as part of your post-audit; is
that right?

A. That's correct.

Q. Are quantitative and
gualitative assessments terms of art applied
to post-audits?

A. Excuse me? Terms of art?

Q. Are those -- do those terms
have any special significance in the modeling
community?

A. Yeah, | would say it's a
relatively standard practice. For exampl e,
one of the most common ways to assess the --
the results of a model calibration is to
visually exam ne a simul ated versus observed
pl ot and see how cl ose the points plot to
the -- to the -- the |line of agreement, which
is what | would call a qualitative assessment
of the goodness of fit.

Q. Okay. There are also
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guantitative assessment of goods of fit;

right?

A. Yes.

Q. That would include summary
statistics |like mean error and mean absol ute

error; right?

A. And -- yes, and geometric bias
iIs one of those, yes.

Q. Okay. |"d I'ike to discuss
those error metrics in more detail, but first

you issued two reports in this case; right?

A. Correct.

Q. One was an initial report and
the other was a rebuttal; right?

A. Yes.

Q. I n your rebuttal report you

corrected errors highlighted by

Dr. Spiliotopoulos in his expert report;
right?

A. Yes.

Q. That included truncation
errors, incorrect mass | oading end date, and
an incorrect pumping rate for well RW2;
right?

A. That's correct.
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Q. After Dr. Spiliotopoul os
identified errors in your post-audit, did you
go back and confirm that the rest of the
post-audit had been done correctly?

A. We had -- |'m not aware of any
ot her reason to believe there were errors in
the initial post-audit.

Q. After Dr. Spiliotopoul os

identified errors, did you go back and check

for any others?

A. No.

Q. So you only corrected errors
that Dr. Spiliotopoul os pointed out?

A. That's correct.

Q. Are you aware of any other
model i nput errors in your post-audit?

A. No.

Q. Are you now confident that
you've found and resolved all model i nput
errors in your post-audit?

A. | believe so.

Q. Coul d there be more model i nput
errors in your post-audit?

MS. BAUGHMAN: Obj ecti on.
For m.
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THE W TNESS: It's possi bl e.
Q. BY MR. ANTONUCCI : Okay.
Pl ease turn to your initial report, that's

Exhi bit 6. Page 5-1.

A. Okay.

Q. All right. Are you | ooking at
t he page that has the heading "Results"?

A. Oh, sorry. 5-1 did you say?

Q. Yes.

A. I have it now.

Q. Okay. " m |l ooking at the | ast
sentence of the first paragraph. It reads
"Before presenting the results, it is helpful

to remember that when simulating the

mi gration of a PCE contam nant plume using
MODFLOW and MT3DMS, achieving a close match
bet ween simul ated and observed concentrations

can be challenging for several reasons.”

Did | read that correctly?
A. That's correct. And what |
was tal k- -- what we were tal king about in

this case is | ooking at individual observed
concentrations and expectations regardi ng how
well the model will reproduce those

concentrations in the simulation on a
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poi nt-by-point basis.

Q. Okay. Wth all due respect,
Dr. Jones, my question was did | read that
correctly. | need you to |[imt your answers

to my questions, okay?

A. Sorry. Wl do.
Q. Thank you.
You go on to list reasons why

it's helpful to remember that achieving a
cl ose match between sinmul ated and observed
concentrations can be chall enging; right?
A. Correct.
Q. Those four reasons include

compl ex subsurface conditions, temporal

variability, limtations in model resolution,
and measurement variability; right?

A. Correct.

Q. Okay. Under the subheading
"Compl ex Subsurface Conditions," that's
Number 1.

A. Yes.

Q. You wrote that "The subsurface

environment is inherently complex, with
variations in soil heterogeneity,

permeability, porosity, and hydraulic
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conductivity. These properties vary
spatially in ways that are not fully captured
in the model, affecting how the contam nant

pl ume moves through the groundwater system.

Did | read that correctly?
A. That's correct.
Q. Next Number 2, "Tempor al
Variability," you wrote "The concentration of

contam nants can change over time due to
factors |i ke seasonal variations in
groundwater flow, biodegradation, chem cal
reactions. Simul ating these dynami c
processes accurately over the entire
simul ation period is challenging."

s that correct?

A. Correct.

Q. Okay. Number 3 says
“"Limtations in Model Resol ution: MODFL OW
and MT3DMS rely on discretizing the
subsurface into numerical grids consisting of
cells that represent a subset of the aquifer.
The resolution of these grids can Ilimt the
model's ability to capture fine-scale
variations in plume behavior, particularly in

areas with sharp concentration gradients,
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smal |l -scale heterogeneities, or preferenti al
pat hways. "
Did I read that correctly?
A. Yes.
Q. Number 4 says " Measur ement
Variability: The observed concentrations at

observation wells may contain some degree of
measurement error or uncertainty. Field data
collection is subject to variability, which
adds another | ayer of complexity with trying
to match it closely with model outputs. As
outlined above in Section 4.2, extreme

vari ations were observed in some of the
measured concentrations used in this

post-audit."

Did | read that correctly?
A. Yes.
Q. Okay. l'"d like for you to turn

to your rebuttal report, Page 3-12. That' s
going to be Exhibit 7.

A. What was the page again?

Q. 3-12.

A. 3-12. Okay.

Q. Okay. Dr. Jones, the second

paragraph on this page reads "We have al so
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gener ated new versions of each of the tables
and figures from our original post-audit"”
reporting -- "report featuring simulated PCE
val ues, using the updated post-audit

simul ation results, processed at full
precision. These results are presented in
Appendi x A. The differences in the tables
and figures relative to the original report
are relatively m nor overall. The

di fferences are summari zed as foll ows:"

Did | read that correctly?
A. Yes.
Q. Dr. Jones, this section says

that the differences between the corrections
you made to your post-audit are relatively
mi nor overall; is that right?

A. That's correct.

Q. Okay. And the table below that
paragraph summarizes the |ist of changes to
the tables and figures of your report; is

that right?

Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 242 of 362
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iIs going to be Exhibit 6.
A. Okay.
Q. Are you | ooking at the

Executive Summary?

A. Yes.

Q. All right. I am | ooking at the
third paragraph from the bottom begi nni ng
with the sentence -- the phrase "The
extended. "

Do you see where | am?

A. Yes.

Q. This reads "The extended MT3DMS
model was found to perform well in simulating

PCE concentrations at monitoring wells across
t he study area. The errors are remarkably
wel | bal anced, indicating a good overall fit
bet ween simul ated and observed

concentrations.

Did | read that correctly?
A. Yes.
Q. Now, Dr. Jones, for the

pur poses of evaluating fit between simulated
and observed concentrations you provided some
summary statistics; is that right?

A. Correct.
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Q. Okay. What is residual error?
A. At a particul ar observation
well location it's the difference between the

model simul ated concentration and the
observed concentration.

And the way we calculated it,
we took the simulated value mi nus the
observed val ue.

So if the model overesti mates

the concentration, it would be a positive
residual error; if the model underesti mated
the concentration, it would represent a

negative residual error.

Q. Okay. The mean error is the
average of the residual errors; right?

A. That's correct.

Q. And mean absolute error is the
average of the absolute value of the

resi dual s?

A. That's correct.

Q. The mean error of the initial
post-audit was 21 mi crograms per liter;
correct?

A. That's correct.

Q. The mean absolute error of your
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initial post-audit was 334 m crograms per
liter; correct?

A. That's correct.

Q. Dr. Jones, a negative mean
error indicates that a model under predicts
observed val ues; correct?

A. That's correct.

Q. A positive mean error indicates

t hat a model over predicts observed val ues;

correct?

A. Correct, on average.

Q. Mean absolute error is also a
metric that's used to evaluate overall fit

bet ween simul ated and observed
concentrations; correct?

A. lt's -- it's a different
statistical measure used to fit -- to analyze
the calibration results, yes.

Q. Okay. And the mean absol ute

error cannot be negative; right?

A. That's correct.
Q. For your updated post-audit,
the mean error was 48 mi crograms per liter;
right?
A. Yes.
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Q. That's an increase of
27 mi crograms per |liter fromthe original
post-audit results?

A. That's correct.

Q. Did you cal culate the mean
absolute error for the updated post-audit?

A. | don't recall.

Q. Your groundwater modeling
software, GMS, provides the summary
statistics automatically, doesn't it?

A. Yes. But to calcul ate these
errors, we typically just took the -- the
simul ated versus observed PCE concentrations
as shown, for example, in Table Al of the
rebuttal report and did the error analysis
using Excel, M crosoft Excel. It's a very

si mple equation.

Q. Okay. So you -- you did that
very simple equation for the initial report
but not the rebuttal report; is that right?

A. Well, I'"m sure |I have a
spreadsheet with that number in it. Whet her

t hat number was reported in the rebuttal
report, | don't recall.

| would expect that number to
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be roughly simlar to the -- to the val ue
reported in the initial report, certainly

al ong the same scale, which is relatively

| arge considering a large -- indicating a
| arge variability in the PCE concentrations.
Q. But sitting here today, you do

not know the mean absolute error of your

updated -- or your rebuttal post-audit?
A. That's correct. | couldn't
tell it off the top of my head.
Q. Okay. Earlier you menti oned

geometric model bias as another summary
statistic that could be used to evaluated fit

bet ween simul ated and observed

concentrations; is that right?
A. That is correct.
Q. When a ratio of simulated PCE

concentrations is sinmulated to observed PCE
concentrations is less than one, that

i ndi cates under-prediction by the model;

correct?
A. That's correct.
Q. And when the ratio of simulated

PCE concentration to observed PCE

concentrations equals one, that indicates
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exact agreement; correct?

A. That's correct.

Q. When the ratio of simulated PCE
concentrations to observed PCE concentrations

is greater than one, that indicates

over-prediction by the model; correct?
A. Correct.
Q. The further the geometric model

bias is from a value of one, the worse the
agreement between sinmulated and observed
concentrations; correct?

A. That's correct.

Q. Okay. | would like to direct
your attention to Exhibit 9, Page A26. And
Exhibit 9 is the Tarawa Terrace Chapter A
report.

A. Okay. A26, got it.

Q. Al'l right. Do you see Table A8
at the top of the page?

A. Yes.
Q. Okay. In the one, two -- third
column fromthe top, in the -- excuse me --

third row fromthe top in the Resulting
Cali bration Statistics column, geometric

model bias is indicated as being equal to 5.8
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Page 248

3.9.

Do you see that?

A. Yes.

Q. Okay. ATSDR cal cul ated t wo
geometric model biases for the Tarawa Terrace
calibrated model; correct?

A. That's correct.

Q. One was the geometric model
bi as that used data for TT-23; is that right?

A. Yes.

Q. And that was the 5.9 value?

A. 5. 8. It says 5.8 in this
t abl e.

Q. It does.

If you turn to Page A25. At
the top of the right-hand column |I'm reading

the sentence that says "The inclusive
geometric model bias, using data for

wat er -supply Well TT-23, was 5.9."

Okay.
See that?
Sur e.

"The selected geometric model

bias, omtting data for supply Well TT-23 was
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A. Yes.
Q. “"Both results, however,

i ndi cate over-prediction by the model ."

Did | read that correctly?
A. Yes.
Q. Dr. Jones, | would like you to

turn to Exhibit 7, that's your rebuttal
report, Figure A2.

A. Yes.

Q. Okay. And here we're | ooking
at a graph. On the Y axis we have simul ated
PCE concentrations in micrograms per liter,

the X axis we have observed PCE

concentrations in m crograms per liter;
right?

A. That's correct.

Q. That dashed line in the m ddle

is where the simulated and observed

concentrations are equal; right?

A. That's correct.

Q. Okay. Earlier you indicated
that a scatter plot |ike this one can be used

for a qualitative assessment of the goodness
of fit of a model; is that right?

A. Yes.
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Q. And that's because you can

visually exam ne how far the points are from

the one to one line; is that right?

A. Yes, and also the clustering
and -- and distribution.

Q. Okay. Pl ease turn to Figure 5
of your rebuttal report. And that's
Exhibit 7.

A. Okay.

Q. This figure shows the graph

that we were just | ooking at on the
right-hand side of the page; is that right?

A. Yes.

Q. And it shows a similar pl ot
from your initial report on the |eft-hand
side of the page; right?

A. Correct.

Q. I n your rebuttal report you
state that while the numbers indicate a high
degree of variance, they're visually more
bal anced than the results we originally

presented in the post-audit report; right?

A. Correct.
Q. Quantitatively the updated
post-audit indicates a small increase in the
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bi as compared to the initial post-audit;

right?
A. Say that again.
MS. BAUGHMAN: Obj ect to the
form,
Q. BY MR. ANTONUCCI : The updat ed
post-audit indicates a small increase in the

bi as compared to the initial post-audit?

A. Based on the mean error, yes.
Q. l'"d like you to turn to

Page 3-5 of your rebuttal report. | am

| ooki ng at the one, two -- third paragraph

fromthe top of the page beginning with "In
Section 3.1.2."

Do you see where | am?
A. Yes.
Q. Al'l right. About hal fway down

t he paragraph a sentence starts with "For the
original post-audit."”
Do you see that?
A. Yes.
Q. “"For the original post-audit
results we calculated a mean error val ue
equal to 21 m crograms per liter, indicating

an extremely balanced fit with only a small
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hi gh bi as. For the updated post-audit

results, the mean error equals 48 mi crograns

per liter, indicating a small increase in the
bi as, but still relatively well bal anced
overall."

s that correct?

A. That's correct. When you - -
when you asked that before, | thought maybe
you were talking of the post-audit versus the
original report, so | apologize for the
m sunder st andi ng. Excuse me, versus the
original model

Q. Pl ease turn to Table A2 in your
rebuttal report. Again, that's Exhibit 7.

MS. BAUGHMAN: What page did

you say?
MR. ANTONUCCI : Tabl e A2.
Q. Are you | ooking at Table A2,

Dr. Jones?

A. Yes.

Q. Okay. So this table shows the
monitoring wells, the layer in the model
where the well iIs screened, mean error, mean
absolute error, and the mean absolute error

category; correct?
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A. That's correct.

Q. Okay. Earlier you indicated
that the mean absolute error is the absol ute
val ue of the mean error; correct?

A. No. lt's the -- well, yes, you

can calculate it that way, sure.

Q. Okay. l'd |ike you to take a
| ook at Well C3.

A. Okay.

Q. Here the mean error is
i ndi cated as being 98 mi crograms per liter

and the mean absolute error is indicated as
being 124.5 micrograms per liter.
Do you see that?
A. Yes.
Q. Why are those numbers
different?
A. That is a great question. [''m

not sure.

Q. l'd I'ike you to | ook at
Wel | C9. Here the mean error is negative
5.9 micrograms per liter, the mean absol ute
error is 6 mcrograms per liter.

A. Yes.

Q. Why are those numbers
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different?
A. Because they're displayed using

different significant figures.

Q. Okay. |"d I'ike you to | ook at
Wel | C13.

A. Okay.

Q. Here the mean error is negative
555 micrograms per liter, the mean absol ute
error is 563.7 m crograms per liter.

A. Yes.

Q. Why are those numbers

different?

A. ' m not sure.

Q. Okay. Look at Well C17-D.
Here the mean error is negative 0.2, the mean
absolute error is 0.4.

Why are those numbers

different?

A. ' m not sure.

Q. Okay. I f you | ook at
Well RWC-1, the mean error is 251.9, the mean
absolute error is 252.6; right?

A. Correct.

Q. Why are those numbers

different?
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A. "' m not sure.

Q. If you | ook at Well RWS-3A, the
mean error i s negative 83.8; correct?

A. Yes.

Q. The mean absolute error is
136.4; right?

A. Correct.

Q. Why are those numbers

different?

A. The -- well, you -- when you
cal cul ate the mean error, you calcul ate the
average of all of the individual errors. To
cal cul ate the mean absolute error, you don't
simply take the absolute value of that
number .

What you do is you take the
absol ute value of the individual residuals
one by one and then cal culate the mean of
those val ues. And | suspect the reason there
are some differences here is because of that
difference in how they're cal cul at ed. It is
not simply taking the absolute value of the
mean error.,

Q. Okay. You did say that

earlier, though; right?
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A. Excuse me?
Q. You said that the mean absol ute

error is the absolute value of the mean

error?

A. Yes, but on an individual
basi s. And so I'm-- | -- if -- if | stated
t hat mi sl eadingly, then |I'm correcting that
now.

Q. Okay. Why don't you take a
| ook at Well S2.

MS. BAUGHMAN: Were you -- were

you finished with your answer, Norm?

THE W TNESS: Yeah, | think so.
MS. BAUGHMAN: Okay.
Q. BY MR. ANTONUCCI : Al'l right.
Wel | S2.
A. Uh- huh.
Q. Mean error negative 73.8.
A. Yes.
Q. Mean absolute error 111.6.
A. Ri ght .
Q. s that a rounding error?
A. No. These -- these are not --
these should not be expected to agree. And

l et me explain why.
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Suppose you had a circumstance
where you had a number of positive residual
errors and a number of negative residual
errors, but somehow they -- they bal anced,
right?

They -- they -- let's say you
had a negative ten, a negative five, and a
positive ten and a positive five. I f you
took the mean of those errors, that would
equal zero indicating a perfect bal ance.

But if you first took the
absol ute value of those numbers and then took
the average of that, you'd be averaging ten,
five, ten, and five. And the mean of that
woul d be 7.5.

So, no, the mean absolute error
i's not simply the absolute value of the mean
error.

Q. Okay. When you report the mean
absolute error in your -- when you reported
that in your initial report, which method of
cal culating did you use?

A. What | just described. You
take the absolute value of the individual

residuals, and then calculate the average of

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 258 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 258

t hat. There are circumstances under which
your mean error will match the mean absol ute
error.

For example, if all of your
errors are negative or if all of your errors

are positive, then your mean error and your
mean absolute error will match, and that's
why it matches in some of these cases but not
ot hers.

Q. Okay. Okay. Anot her point of
clarification that |I'd appreciate, if you
| ook at Table 1 of your initial report, and

that's going to be Exhibit 6.

A. Okay.

Q. This table shows various
publicly avail able rainfall data; is that
right?

A. Yes.

Q. Okay. And it shows publicly

avail able rainfall data from 1995 to 2009;
right?

A. Correct.

Q. At the W I m ngton Airport,
W I m ngton 7N, and New River MCAF stations;
is that right?
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A. That's correct.
Q. Okay. Okay, | am going to mark
i dentification Exhibit 17.

(Exhibit 17 was marked for identification.)

MR. ANTONUCCI : For the record,
this is the native spreadsheet version
of the document produced with Bates
Number CL_PLG - -

MS. BAUGHMAN: Sorry, did you
give me one? | don't have one.

MR. ANTONUCCI : Dash
EXPERT_DAVI S_0000000203. XL -- excuse
me -- 203. That's the end of the

Bates number.

Q. Dr. Jones, are you famliar
this?

A. It | ooks familiar.

Q. This is the rainfall data you

to calculate the effective rainfall

recharge rate for the post-audit; right?

A. | believe so.

Q. Okay. Can you please | ook at
the year 1999.

A. Uh- huh.

Q. s there data avail able there?
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A. No.

Q. Okay. Can you |l ook back at
Table 1 in your initial report.

A. Yes.

Q. WIll you please | ook at the
year 1999.

A. Yes.

Q. Is there data avail able there?

A. Yes.

Q. For New River MCAF?

A. Yes.

Q. Can you explain the

di screpancy, please.

A. | cannot.

Q. Okay. How about the year 20007?
Can you | ook at the year 2000 on the

spreadsheet that you produced?

A. Yes.

Q. I's there data avail able there?

A. No.

Q. Okay. Can you | ook at the year
2000 on Table 1 of your initial report.

A. Yes.

Q. In the New River MCAF col umn,

is there a value there?
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A. No -- or excuse me -- Yyes.

Q. It's 50.4; right?

A. That's correct.

Q. I nches per year?

A. Correct.

Q. Where did you get that data
from?

A. I -- I'"mnot sure why there's a

di screpancy here.
Q. Okay.
A. |'d have to investigate it.
MR. ANTONUCCI : I'd like to
t ake anot her break.
THE VI DEOGRAPHER: We're off
the record. The time is 3:47.
(There was a break taken.)
THE VI DEOGRAPHER: We're back
on the record. The time is 4:06.
Q. BY MR. ANTONUCCI : Dr. Jones,
you stated in your initial report that | arger
errors tend to be concentrated in the center

of the plume where the simul ated

concentrations are greater; is that right?
A. Yes.
Q. You also said that that's
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somewhat expected because comparing | arger
numbers organically results in |arger
differences; right?

A. Yes.

Q. Concentrations are generally
hi gher in the center of a plume; right?

A. Yes.

Q. Could you please turn your
attention to Rebuttal Figure A9. That's
going to be Exhibit 7.

A. Okay.

Q. Pl ease | ook at the center pane
of this figure, Model Layer 3. Are you

| ooking there?

A. Yes.
Q. Do you see model -- excuse
me -- do you see Well C5, the plot for
Wel |l C57?
A. Yes.
Q. And that is within the
si mul ated PCE plume; right?
A. Correct.
Q. And it's in the portion of the

si mul ated PCE plume where concentrations are

greater than 500 to 5,000 mi crograms per
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[iter; right?
A. That's correct.
Q. Okay. That's the center of the

plume; right?

A. Yes.

Q. l'"d like you to turn to
Rebuttal Table Al.

A. Okay.

Q. And if you could please | ook at

the first two pages of Table Al in Exhibit 7.

A. Whi ch page number ?

Q. So Page 1. The page number is
Page 1 of 7.

A. Okay.

Q. And. ..

A. | got it.

Q. Al'l right. If you | ook towards
the bottom of Page 1 of 7, Table A1?

A. Yes.

Q. Well C5 is the |ast four rows
of this table; right?

A. Yes.

Q. And this shows observed versus

si mul ated concentrations with the error rate

and the absolute error rate; correct?
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A. That's correct.

Q. All of the observed PCE
concentrations for Well C5 are below the
detection Ilimt; isn't that right?

A. That's correct.

Q. Okay. And then continuing on
to Page 2 of Table Al, we're still | ooking at

Wel | Cb5. That's going to be the first seven

rows of this table?

A. Yes.

Q. All of the PCE observed
concentrations were below the detection [imt
here as well; right?

A. That's correct.

Q. The cali brated model and the

post-audit both simulated high PCE

concentrations at that well, didn't they?

A. Yes.

Q. Still in Exhibit 7, your
rebuttal report, 1'd like you to turn to
Page 3-13.

A. Okay.

Q. Al'l right. Under Section 3.7,
Opi nion 6 - Post-Audit Robustness. | am
| ooki ng at the second full paragraph.
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Do you see that?

A. Yes.

Q. Okay. The | ast sentences of
t hat paragraph reads "These findings support
our original conclusion that the ATSDR model
was devel oped using a methodol ogy that is
scientifically sound and accepted within the
scientific community, and it remains a
reliable tool for assessing the i mpacts of

PCE contam nation at Tarawa Terrace."

Did | read that correctly?
A. Yes.
Q. Okay. Dr. Jones, in the
post-audit you used the model i nput

parameters that were provided to you by the

| egal team;, right?

A. Yes.

Q. And you did not independently
eval uate the suitability of those parameters;
correct?

A. The -- the parameters in the --

you mean as part of the post-audit? Can you

restate the question, |I'm sorry.
Q. You did not evaluate the
appropriateness of the model i nput
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parameters; correct?

MS. BAUGHMAN: Obj ecti on.

For m.
THE W TNESS: | wouldn't say
t hat .
Q. BY MR. ANTONUCCI : You used the
model 1 nput parameters that were provided to

you by the |l egal team, right?
MS. BAUGHMAN: Obj ecti on.
For m.
THE W TNESS: Yes, we did.
Q. BY MR. ANTONUCCI : Okay.
Dr. Jones, earlier in the deposition you
menti oned that you were present via Zoom for
the deposition of M. Davis yesterday; is

t hat correct?

A. That's correct.

Q. You mentioned that you weren't
present for the entire deposition; is that
right?

A. That's right.

Q. At what times were you watching

the deposition?
A. From about 9:00 to 9: 25 a. m

and then | jumped on again about 10:50 a.m
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and watched the remainder of the deposition.

Q. Do you di sagree with any of the
opi nions that Dr. Jones expressed in his
deposition -- excuse me -- that M. Davis
expressed in his deposition?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: Il -- I'"m not
going to say that everything he said
was precise or exactly the way | would
have said it, but the general
statements he gave, | -- 1 think |
woul d agree with that.

Q. BY MR. ANTONUCCI: Were any of
the statements that M. Davis gave incorrect?

MS. BAUGHMAN: Obj ecti on.

For m.

THE W TNESS: " m not prepared
to cite specific examples.

Q. BY MR. ANTONUCCI : Can you
think of a single instance where M. Davis
made an incorrect statement in his
deposition?

MS. BAUGHMAN: Obj ecti on.

For m.
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THE W TNESS: Not hi ng

substanti ve.

BY MR. ANTONUCCI : Can you

think of any non-substantive errors in

deposition testimony?

MS. BAUGHMAN: Obj ection to

THE W TNESS: Not that | could

recite off the top of my head.

BY MR. ANTONUCCI : What do you

mean by "substantive"?

Well, I -- 1 believe there was

one case where he was tal king about the --
when we did the post-audit and he tal ked

about the calibration target relative to Well

In fact, we did not have any

observations at Well TT-26 during the
extended simul ation period, so that was not a

correct statement. That's the one that | can

believe he may have corrected

hi msel f, but. ..

Dr. Jones, how much have you

billed to date in this case?

MS. BAUGHMAN: Obj ection to
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form. We' ve provided the bills.

THE W TNESS: " ve billed the
amount shown in the invoices that we
subm tted.

Q. BY MR. ANTONUCCI : Do you know
what that amount is?

MS. BAUGHMAN: Obj ect to form

THE W TNESS: | think through
the end of January it would be roughly
$120, 000, | believe.

Q. BY MR. ANTONUCCI : Does your
payment depend on the outcome of this case?
A. No.
MR. ANTONUCCI : Okay. | am
going to show you another exhibit.
This will be Exhibit 18.
(Exhibit 18 was marked for identification.)

Q. BY MR. ANTONUCCI : Thi s
document has the title "An overview of
current applications, challenges, and future
trends in distributed process-based models in
hydrol ogy"; is that right?

A. Correct.

Q. There's a list of several
aut hors here, one of them being Norm Jones.
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s that you?

A. That's me.

Q. Okay. Were you an aut hor of
this study?

A. | was a co-author.

Q. Okay. Pl ease turn your
attention to Page 5 of Exhibit 18.

A. Okay.

Q. "' m |l ooking at the very | ast

sentence on the page starting with the word

“Al t hough." lt's -- it continues on to
Page 6.

A. Oh, okay, sure.

Q. Okay. So this says "Although

some of those process-based hydrol ogi cal
model s i nclude numerous distinct processes,
the degree of complexity and quantity of
processes represented varies between model s
and influences the suitability of a given

model for specific applications."

Did I read that correctly?
A. Yes.
Q. You' d agree that a model cannot

capture the complexity of aquifer conditions

completely; right?
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A. Yes.

Q. That they don't necessarily
reflect all real-world conditions; right?

A. A model, as we've discussed
earlier, is a simplification of reality.

Q. Okay. Would it be possible for

you to have performed a post-audit on the
Hadnot Poi nt/ Holcomb Boul evard model ?

A. Yes, | assume it would be
possi bl e.

Q. Okay. And you did not do it
because you weren't asked to by the | egal
team, right?

A. That's correct.

Q. Okay. Finally, 1I'd -- 1"d Iike
to turn back to our earlier discussion of the
model "s ability to predict contam nant
concentrations at TT-26 accurately.

Do you remember discussing
t hat ?

A. | -- we've discussed that topic
guite a few times today. I n general, yes, |
remember discussing that.

Q. Okay. It's true that the ATSDR

used a mass bal ance model for determ ning
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concentrations at the water treatment pl ant;

right?

A. That's correct.
Q. Okay.
A. Based on the concentrations and

pumpi ng rates at the supply wells.

Q. It's also true that you did not
have information on the pumping rates for al
times during this study period; correct?

MS. BAUGHMAN: Obj ecti on.
For m.
Q. BY MR. ANTONUCCI : Excuse me.
It's true that ATSDR did not
have information on pumping rates during al
ti mes of the study period; correct?
MS. BAUGHMAN: Obj ecti on. Form
and foundati on.

THE W TNESS: Yes, that is very

standard for groundwater modeling

proj ects.

Q. BY MR. ANTONUCCI : Okay. Woul d
the process of perform ng a post-audit for
Hadnot Poi nt/Holcomb Boul evard be different
t han perform ng a post-audit for Tarawa
Terrace?
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A. The basic process would be the
same. It would be extended over a -- the
model i nputs would be extended over a new

peri od. We woul d not change anything in the
original models, other than extending it, and
then run the simulations and compare the
predicted results of the extended model with
any new field observed value data that were
avail able, is the general process.

Q. The -- the -- ATSDR's
cali brated model's geometric model bias was
| ower when considering Well TT-23; right?

A. That's correct.

Q. That's because the ATSDR's
cali brated model demonstrated a worse fit
bet ween simul ated and observed conditions at
that wel | ?

A. | think that's safe to say,
yes. Well, actually, the reason why -- |I'm
not comfortable saying they didn't consi der
it because it had a worse fit. | would say
that the difference in the geometric bias
bet ween the two, the fact that it goes down
if you don't include it would indicate that

it -- it has a high fit at that. But | -- |
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recall there were -- there were a couple of
reasons why they argued why it may not be
consi dered, but they presented both val ues
for consideration, so..

Q. Okay. So then ATSDR's
calibrated model had a sort of variable fit
bet ween observed and simul ated data at

di fferent supply wells; isn't that right?

A. Yes.
Q. Okay. Dr. Jones, | think we're
com ng up on the end of my questions. Ar e

there any answers you've given to ny
guestions you wish to change before we end

this deposition?

A. Not that | can think of.
Q. s there any information I
asked you about that you didn't recall at the

time but now remember ?

A. No.
Q. Were there questions | asked
t hat you did not understand in which |I was

unable to clarify?
A. Not that | recall.
Q. Once it's ready, you will be

provided with a transcript of this
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deposition. We ask you carefully read,
correct, and sign it.

Do you understand that?

A. Yes.

MR. ANTONUCCI : Wel |, thank
you, Dr. Jones, for your patience in
answering my questions today.

| pass the witness.

THE W TNESS: Thank you.

MS. BAUGHMAN: Dr. Jones, |
just have a few questions for you.

EXAM NATI ON
BY MS. BAUGHMAN:

Q. First, let's go to Exhibit 6 of
your -- Exhibit 6, which is your original
post-audit. And if you could turn to
Page 5-1.

A. Sur e.

Q. Okay. And | think you may

remember earlier that counsel for DOJ asked
you some questions about -- or he read parts
of Numbers 1 through 4 under your results and
asked if he'd read it correctly and if these
things were true.

Do you recall that?
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A. Yes.

Q. Okay. And so what you have
here under Section 5 Results is you wrote
"Before presenting the results, it is helpful
to remember that when simulating the
m gration of a PCE contami nant plume using
MODFLOW and MT3DMS, achieving a close match

bet ween si mul ated and observed concentrations

can be challenging for several reasons:" And
you |listed four reasons; correct?

A. Yes.

Q. Now, |I'm going to ask about

each of them individually, but is your
observation that when simulating the
mi gration of a PCE contam nant plume using
MODFLOW and MT3DMS, when doing that achieving
a close match between simul ated and observed
concentrations can be challenging, is that
limted to Camp Lejeune and the ATSDR's
modeling efforts?

A. No.

Q. What -- to what extent does
t hat apply to groundwater modeling?

A. The contam nant transport

modeling with MI3DMS, there's always -- or
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there's typically a very high variability in
the observed concentration dat a. And the --
the model simulates a plume representing
average conditions over the grid cells and
using some simplifying assumptions.

And so you shouldn't expect it
to -- to precisely match the observed
concentrations at each instance, rather the
overall level of fit is what is most
i mportant to analyze.

Q. And that's true whenever you're
modeling a plume using MODFLOW and MT3DMS;
right?

A. That's correct.

Q. Okay. So if we go to the first
factor, you wrote that "The subsurface

environment is inherently complex, with

variations in soil heterogeneity,
permeability, porosity, and hydraulic
conductivity. These properties vary

spatially in ways that are not fully captured
in the model, affecting how the contam nant

pl ume moves throughout the groundwater

system. "
Is that observation specific to
Golkow Technologies,
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Camp Lejeune and the ATSDR modeling efforts?

A. No.

Q. I's that statement regarding
compl ex subsurface conditions generally true
for groundwater modeling efforts using
MODFLOW and MT3DMS?

A. Yes.

Q Okay. Or using any model ?

A. Yes.

Q Okay. Your second factor
listed is "Temporal Variability," and you

wrote "The concentration of contam nants can
change over time due to factors |ike seasonal
variations in groundwater flow,

bi odegradati on, and chemi cal reactions.

Simul ating these dynam c processes accurately
over the entire simulation period is
chal l engi ng. "

Is that observation specific or
uni que to Camp Lejeune and the ATSDR's
modeling efforts?

A. It's a -- it's a general
statement that would be true of any
contam nant transport model .

Q. At any | ocation?
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A Yes.

Q. By any model er?

A Yes.

Q. Okay. Your third reason |isted
is "Limtations in Model Resolution." And

you wrote "MODFLOW and MT3DMS rely on
di scretizing the subsurface into numeri cal
grids consisting of cells that represent a
subset of the aquifer. The resolution of
these grids can |imt the model's ability to
capture fine-scale variations in plume
behavi or, particularly in areas with sharp
concentration gradients, small-scale
het erogeneities, or preferential pathways."

I s that observation specific to
ATSDR's modeling efforts at Camp Lejeune?

A. No, it's a general statement,
and | think there's evidence of this
specifically at Camp Lejeune.

Q. But the limts in modeling --
[imtations of model resolution that you've
descri bed here is a limtation that would
apply whenever this type of modeling is done
with MODFLOW and MT3DMS?

A. Correct.
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Q. Okay. And the fourth factor
you listed is "Measurement Variability," and
you wrote "The observed concentrations at
observation wells may contain some degree of
measurement error uncertainty. Field data
collection is subject to variability, which
adds anot her | ayer of complexity when trying
to match it closely with model outputs.”

I s that observation unique to

ATSDR's efforts at Camp Lejeune?

A. No.
Q. s it a general issue on
measurement variability that applies in all

groundwat er modeling efforts?

A. That's correct.

Q. Okay. You were asked, | think,
on numerous occasions today by DOJ's counsel
for what purpose ATSDR's modeling effort can
be used, and | want to ask you this: Can
ATSDR's model be used to determne -- |let me
strike that.

Il s ATSDR's model or models used
for Camp Lejeune sufficiently reliable to
determ ne the mean monthly concentrations at

the water treatment plant at Tarawa Terrace
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based on the work that you've done in this
case?

A. Yes, | believe so.

Q. And was it necessary for you or
for the ATSDR modelers to know how those mean
mont hly concentrations would be used by any
health professional, including an
epi demi ol ogi st or a toxicologist or a medical
doctor, in order to conduct the modeling
efforts appropriately?

A. I can't think of any
circumstances in how they would be used that
woul d alter the modeling process that went
about building the model and generating those
simul ated concentrations at the water
treat ment plant.

Q. So, in other words, Iif a MD,

PhD, epidemi ol ogist, medical doctor wanted to
use the mean monthly concentrations to
estimate an individual exposure as opposed to
a group exposure, would that change how you
or Morris Maslia or anyone el se conducts the
model i ng?

MR. ANTONUCCI : Obj ecti on.

THE W TNESS: No.
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Q. BY MS. BAUGHMAN: You wer e

asked a number of questions by DOJ counsel

regarding -- about geometric bias.
Do you recall that?
A. Yes.
Q. Do you know what the geometric

bi as was that was cal cul ated for the
concentrations at the water treatment pl ant

for Tarawa Terrace?

A. Yes.

Q. What was that?

A. 1.5.

Q. And that's -- what's your
opi nion of that in terms of, you know, good,
bad, accurate, inaccurate, do you have an
opi nion?

A. I would say in the context of

contam nant transport modeling that would be

a slight high bias.

Q. Okay. And did you cal cul ate
the geometric bias related to your post-audit
wor k?

A. Yes.

Q. And what was that geometric
bi as?
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A. | calcul ated geometric bias for

the 318 observations, and the geometric bias
was 2.1, which is substantially [ower than
the 3.9 to 5.9 range that they got with the

original model.

And if you | ook solely at

observation -- observation -- concentrations
at observation wells that are greater than

5 mcrograms per |liter, that bias drops to

Q. And rem nd me, 5 micrograms per

liter, why is that number significant?

A. lt'"s the mnimum -- it's the
Q. Maxi mum cont am nant - -

A. Maxi mum contami nation | evel ,
Q. Set by the EPA?

A. That's correct.

MS. BAUGHMAN: Okay. "Il pass
the witness.

EXAM NATI ON

BY MR. ANTONUCCI :

Q. Dr. Jones, you just testified

the geometric model bias at the Tarawa

877-370-3377

Golkow Technologies,
A Veritext Division www.veritext.com

Case 7:23-cv-00897-RJ  Document 460-7  Filed 08/24/25 Page 284 of 362



co N o o b~ W N B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 284

Terrace water treatment plant was 1.5; is

t hat correct?

A. That's correct.

Q. Where did you get that val ue
from?

A. From t he modeling reports.

ATSDR modeling reports.

Q. Okay. Can you tell me where
specifically in the modeling reports you got
t hat value from?

A. Well, earlier this afternoon
you had me read from a table, and it was in

that table and a discussion of that was in

the prior page. | believe it's in -- you can
find it in Chapter A, if | recall correctly.

Q. Okay. And you also testified
that the geometric model bias of your
post-audit was 2.1; is that correct?

A. That's correct.

Q. It's true that you calcul ated a

geometric model bias but not a mean absol ute

error of your post-audit; is that right?
A. | -- there is a mean absol ute
error calculated, | just can't remember what

it was off the top of my head.
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Q. Okay. And it's not in your
report; correct?
A. No, we did not put it in the
report.
MR. ANTONUCCI : Okay. Al |
right. | pass the witness.

EXAMI NATI ON
BY MS. BAUGHMAN:
Q. The geometric bias, is there --

is there a table or a figure in your report

from which one could easily calcul ate the
geometric bias for the post-audit work?

A. Yes. I f you take the simulated
versus observed PCE concentrations at the 318
well | ocations, it's -- it's a simple
spreadsheet cal cul ati on.

Q. And all of the data necessary
to do that is in your report?

A. That's correct.

Q. Where? Where?

A. lt's the -- well, the most
recent and correct version of that would be
in table -- Table Al of the rebuttal report.

MS. BAUGHMAN: Okay. Thank
you.
Golkow Technologies,
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pass the witness.

ANTONUCCI : Al'l right.

Dr. Jones, no further

W TNESS: Okay. Thank you.

BAUGHMAN: Il think we're

Thank you.

VI DEOGRAPHER: We're off
The time is 4:34.

was concluded at 4:34 p.m.)

- 000-
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Reporter's Certificate
State of Utah )
County of Salt Lake )

I, Vickie Larsen, Certified Court
Reporter and Regi stered Merit Reporter in the
State of Utah, do hereby certify:

THAT the foregoing proceedi ngs were
taken before me at the time and place set
forth herein; that the witness was duly sworn
to tell the truth, the whole truth, and
not hing but the truth; and that the
proceedi ngs were taken down by me in
shorthand and thereafter transcribed into
typewriting under my direction and
supervision;

THAT the foregoing pages contain a true
and correct transcription of my said
shorthand notes so taken.

I N W TNESS WHEREOF, | have subscribed
my name this 19th day of February, 2025.

Dkﬁku@éﬁ OlRein
Vi ckie Larsen, CCR/ RMR

Utah License No. 109887-7801
Nevada License No. 966
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In Re: Camp Lejeune Water Litigation
Case No.: 7:23-CV-00897

Dat e: February 14, 2025

Reporter: Vickie Larsen, CCR/RMR

W TNESS CERTI FI CATE

State of Utah )
SSs.
County of Salt Lake )

|, NORMAN L. JONES, HEREBY DECLARE:
That | am the witness referred to in the
foregoing testimony; that | have read the
transcript and know the contents thereof,;
that with these corrections | have noted this
transcript truly and accurately reflects ny
testi mony.
PAGE- LI NE CHANGE/ CORRECTI ON REASON

_____ No corrections were made.

|, NORMAN L. JONES, hereby declare under the
penalties of perjury of the |laws of the
United States of America and the | aws of the
State of Utah that the foregoing is true and
correct.

Dated this day of :
2025.

NORMAN L. JONES
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