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( PROCEEDI NGS COMVENCI NG AT 9: 02 A M)
JUDGE PERRAULT: We're on the record.
Today's date is February 6th, 2023. W're in
Bat on Rouge, conducting a hearing for the
Case Docket No. 2022-6003-DNR-LLC in the
matter of Henni ng Managenent LLC versus
Chevron USA Incorporated. This case has been
remanded to the Departnent of Natural
Resources by US District Court Wstern
District of Louisiana Judge Janmes Cain for
t he devel opnent of the nost feasible plan in
accordance with Loui siana Revised Statute
Title 30, Section 29. 1'd like the parties
to nake their appearance on the record and
we'll start with Chevron.
MR. GREGO RE: Good norni ng, Your Honor,
panel nmenbers. Victor Gregoire on behal f of
Chevron USA
MR. GROSSMAN:  Good norning. Louis Grossman
on behal f of Chevron USA.
M5. RENFROE: (Good norning, Your Honor and
panel nmenbers. Tracie Renfroe al so on behalf
of Chevron USA.
MR. CARTER: Good norning. Johnny Carter,

al so on behal f of Chevron USA.
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MR. BRYANT: Good norning. Mtchell Bryant
on behal f of Chevron USA

JUDGE PERRAULT: All right. And for Henning
Managenent .

MR. CARMOUCHE: Good norning. John Carnpuche
on behal f of Henni ng Managenent.

MR. W MBERLEY: Good norning. Todd W nberl ey
on behal f of Henni ng Managenent.

MR. KEATING Good norning. Matt Keating on
behal f of Henni ng Managenent LLC.

JUDGE PERRAULT: And |like the panel of
experts who are going to hear the case to
make their appearance on the record. And
we'll start here. Just give your nane, your
agency, and your area of expertise, please.
PANELI ST LI TTLETON: Jessica Littleton,
petrol eum scientist wwth the environnental

di vision of the Departnent of Natural

Resour ces.

PANELI ST DELMAR: Chris Del mar, petrol eum
scientist supervisor. |'ma geologist with

t he environnental division of the Departnent
of Natural Resources.

PANELI ST OLIVIER. Stephen divier, petroleum

scientist manager with the O fice of
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Conservation, environnental division.
PANELI ST BROUSSARD: Gavi n Broussard,
petrol eum scienti st nmanager with the Ofice
of Conservation, engineering division,
JUDGE PERRAULT: Thank you.

And M. divier, you' re the panel
coordi nator; is that correct?
PANELI ST OLIVIER.  Yes, sir.
JUDGE PERRAULT: Do we have any questions
before we begin? [If not, any notions
gquestions, then I'll ask Chevron to present
t heir case.
MR. GREGO RE: Good norni ng, Your Honor,
panel nmenbers. |'d like to present a brief
openi ng st atenent.
JUDGE PERRAULT: That's fine.
MR CGREGORE: If it pleases the panel.

Judge Perrault, LDNR panel nenbers, as |
nmentioned earlier, I'"'mVictor Gegoire. |
represent Chevron USA along with ny
col | eagues Traci e Renfroe, Lou G ossnan,
Johnny Carter, and Mtchell Bryant. 1It's a
pl easure to be here before you today for this
adm ni strative hearing. W thank you for

gi ving Chevron the opportunity to present a

www.just-legal.net

225-291-6595 Just Legal, LLC Fax:225-292-6596
setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 9

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

plan to address the environnental nedia and
constituents at the Henning property.

We know that your job is a chall enging
one, yet it's a very significant one in that
conpeting nost feasible plans have been
submtted by both parties; that is, Chevron
and the | andowner, Henni ng Managenent. And
you have been tasked by the Loui siana
| egi sl ature and presiding court to reviewthe
sanpling data and to provide your technica
expertise in arriving at a nost feasible plan
to address environnmental constituents at the
property, particularly in the soil and
gr oundwat er .

We are here, as you know, because the
Loui si ana | egi sl ature adopted a procedure
that we all knowis commonly referred to as
Act 312. It allows an oil and gas conpany to
admt responsibility for environnental
damage, which is defined as actual or
potential inpact under the statute at oil
field properties which are under the
jurisdiction of the Ofice of Conservation.
Chevron admtted potential inpact to

envi ronnent al nedi a. It filed alimted
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adm ssion as to discrete areas of soil and
groundwater in this property. So this issue
has been referred to you for adjudication and
to arrive at a nost feasible plan for the
property.

The | egi slature has del egated to you,
the O fice of Conservation, as the regul atory
body with the technical expertise to review
the sanpling data and to apply, nore
i nportantly, applicable regulations to arrive
at a nost feasible plan for the property that
IS protective of human health and the
envi ronnent .

There shoul d be no dispute, as you w |
see in the testinony today and this week,
what the applicable regulations are; nanely,
29-B and RECAP. And panelists before you
have applied those very regulations in
arriving at a nost feasible plan for the
property.

Those panel s have included Ofice of
Conservation panels in the East Wiite Lake
matter, Poppadoc, Hero Lands, Loui siana
Wet | ands, and Newman, to nane a few W ask

t hat you panel nenbers arrive at a nost
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feasible plan in this case after hearing the
testinony and evi dence submtted within the
next couple of weeks that is comensurate and
consi stent wth the nethodol ogy that this
agency has applied on nunmerous occasions,

I ncl udi ng under the nost feasible plans that

| nmentioned to you earlier.

W are aware of Judge Cain's ruling in
this case, and we're not here to argue about
that ruling or its scope. The ruling is
there, and |'m sure you have reviewed it and
know what the ruling provides. That ruling
Is the subject of legal filings in the
federal court proceeding. But as | nentioned
to you, we ask that you, the panel, use your
t echni cal expertise and your know edge of the
applicable regulations to arrive at that plan
that is the nost feasible, which is defined
In statute as the nost reasonable -- and
that's inportant: The nost reasonable -- to
protect human health and the environnent. W
just ask for consistency in approach in your
nmet hodol ogy that you've used in prior Act 312
proceedi ngs and nost feasible plans.

Chevron's experts, as you are aware,
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have provided you with a nost feasible plan

t hat addresses the soil and groundwater at
this property. And those experts have
arrived at conclusions as to what the
proposed feasible plan, which is the nost
reasonabl e pl an, should be by inplenenting
the very net hodol ogy, the sane or simlar

net hodol ogy that sonme of you panel nenbers
and ot her panel nenbers have used and arrived
at in prior nost feasible plans.

And at the end of the day, you're going
to hear testinony fromthe experts from both
sides. But Chevron's experts will showto
you, through nunerous disciplines, starting
wi t h geol ogy, hydrogeol ogy, ecol ogy and
ecol ogi cal risk assessnent, human health risk
assessors, radiological assessors, that the
constituents found at this property,

I ncluding the soil and groundwater, pose no
threat or risk to human health and the
environment. That's the very -- that's the
very responsibility that you have as

del egated by the Louisiana |egislature as
codified in Act 312: To arrive at a plan

which is protective, which is protective and
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nost reasonable in protecting the human
heal t h, public safety, and environnent.

W w |l present those wtnesses to you
t hroughout the week; and the plaintiff, the
| andowner, will submt its wtnesses to you
as well. W encourage you to ask questions
as we present our witnesses and the testinony
t hat they have.

We thank you again for your tine and we
| ook forward to working with you this week
and next.

JUDCGE PERRAULT: Wuld Henning |ike to nmake
an openi ng statenent?

MR. CARMOUCHE: Good norning. John Carnouche
on behal f of Henning Managenent. [|'Il try to
be alittle less fornmal and just talk to you
as scientists.

Unfortunately, we're here to apply

www.just-legal.net
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what -- those rules is what you have to

follow today. And the judge in this case has
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agreed with the judge, a federal judge in
Lake Charles, that we would take tine and
spend the noney to sanple this property, soil
and groundwater, for nonths, spend hundreds
and hundreds of thousands of dollars on
sanpling and then, at that point, when
everybody knew what the data said and if you
need nore tine to actually know what's on the
property, soil and groundwater, then ask for
nore tinme to sanple so when we got here, you
woul d know what is on the property. There
shoul d be no question. That's what they
agreed to.

So we did all of the sanpling. W
didn't choose. You didn't choose to be here.
They chose to be here today. They chose
under the statute to admt that the property
was contam nated, is contam nated, and that
there is environnental damage. And when they
did that, there was consequences because the
rules we have to follow tell us what they
need to follow They need to follow the
rul es.

Can you put it up, please?

This is what they admtted.
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Contam nation. This is what you have to
follow as to what they admtted this property
Is. "The introduction of substances or
contam nants into a useabl e groundwat er

aqui fer, an underground source of drinking
wat er . "

Ckay. So the first thing they admt is
that there's presence of substances or
contam nants in the drinking water aquifer.

It doesn't say that I'madmtting

I ntroduction or presence of substance or
contam nants into a nonusable aquifer. It
doesn't say that. It doesn't say that the
water can't be used. It says: |, Chevron,
amadmtting that there are contam nants in a
dri nki ng water aquifer.

"Or soil in such quantities as to render
them unsuitable for their reasonabl e i ntended
purposes.” So they recognize and admt to
you that there are substances and
contam nants and that the soil is unsuitable
for its intended use. That's what they
admtted, and that's what you have to assune
t oday because that's what they admtted to
you and to the judge.
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Envi ronnent al damage. M. G egoire went
over it. He just left out alittle part:
"Shall nmean any actual or potential danage or
injury to environnental nedia caused by
cont am nation."

So first we start with contam nati on,
and then you can have potential inpact from
that contami nation. But first, it has to be
caused by contam nation and then you go back
to the definition of "contam nation."”

So right now, we stand here in front of
you today knowing this: W have a drinking
wat er aqui fer that has contamnants in it and
we have soil that can't be used.

So just to be sure, we asked the judge
that sits over this case to interpret what
they admtted to nmake sure that you, us, and
t hem knew what rules we were playing wth.

So go to the next page, please.

And this is what the court said. So we
gave that argunent that | just gave you to
t he judge, and he says, "The court agrees
with Henning's interpretation and finds that
the property subject of this suit is not

suitable for its intended use, as Chevron
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admtted to the court inits limted
adm ssion. "

Next, pl ease.

This is the judge's ruling which applies
to you. "After the public hearing, LDNR
shal |l approve or structure a feasible plan
I ncorporating the court's finding that, as a
result of Chevron's |imted adm ssion,

Henni ng' s property contains contam nation and
Is not suitable for its intended use.
Utimitely, based on the court's finding of
contam nation, the public hearing and the
parties submtted plans, LDNR shall, within
the tinme frame permtted under Act 312,
submt to a court a feasible plan to" -- and
It quotes the statute. It says -- doesn't
say "evaluate." Feasible plan definition
says: "To renediate contam nation from oi
field and expl oration and production
operations or waste."

To renedi ate contam nation. Go back to
the definition of "contamnation.” Drinking
wat er aquifer and soil that can't be used.

So today, | ask that when they put up

W t nesses today or tonorrow and they say the
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water's not a drinking water aquifer and they
say the soil can be used for its intended
pur pose, renenber what the judge says. But
you can read the statute. You can read the
definition of "contam nation." These are
rules we have to follow These are rules
that were set by the | egislature.
This -- you can't just throw away the rules
that we have to act under. And the State of
Loui si ana asks that you, as panel nenbers,
follow the rules set even if you don't |ike
them You mght not |ike them You m ght
not agree with the definition of
"contam nation."” You m ght not agree with
what the |legislature says. But those are the
rules that we follow. And all | ask you
today is, at the end of this hearing, is to
follow the rules. That's all we ask for
you -- fromyou and thank you.
JUDCGE PERRAULT: Thank you.

Chevron, please proceed.
MR. GROSSMAN:  Chevron will call its first
W t ness, M ke Purdom
MR. GREGO RE: Your Honor, if | may approach?
W have a hard copy of the slide deck that

www.just-legal.net
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M. Purdamw ||l use today. |It's also going
to be broadcast on the network for your
conveni ence and the panel nenbers.
JUDGE PERRAULT: M. Purdam would you pl ease
state your nane for the record.
THE WTNESS: M chael T. Purdam
JUDCGE PERRAULT: And spell your |ast nane.
THE W TNESS: PURDOM
M KE PURDOM
havi ng been first duly sworn, was exam ned and
testified as foll ows:
DI RECT EXAM NATI ON
BY MR GREGO RE:
Q Good norning. Can you state your nane
for the record?
A Yeah. Mke T. Purdom
Q And M. Purdom what is your occupation?
A | "' m a geol ogi st .
Q And where do you work?
A At Environnental Resources Managenent,
al so ERM
Q And tell us a little bit about what ERM
Managenent is and what your responsibilities are
at ERM Managenent.
A ERM is an environnmental consulting firm
225-291-6595 Just Legal, LLC Fax:225-292-6596
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| am based here in Baton Rouge, and | am a partner
within the GQulf business unit. 1'mthe area
manager for the Qulf Coast area.

Q And how | ong have you been enpl oyed by
ERM?

A Four years.

Q Tell us a little bit about what you do
at ERM

A So | have kind of dual responsibilities.
One, with ny area manager role, | have sone
operational responsibilities for our Gulf Coast
area; and then, secondly, | do soil and
groundwat er investigations through our what we
call our LPMR group. |It's the Liability Portfolio
Managenent & Renedi ati on.

Q And how | ong have you been doi ng that
type of site assessnent, evaluation and
remedi ati on work at ERM or ot hers?

A Com ng up on 30 years. | believe it's
29 now.

Q Ckay. And you' ve worked as your -- as
your presentation reflects, on over 500 geol ogi cal
site characterizations?

A | have.

Q And that includes site characterizations
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that fall under the jurisdiction of LDEQ and LDNR?

A That's correct.

Q And that woul d include application of
RECAP and 29- B?

A Yes.

Q By whom were you hired in this natter?

A Through Kean M Il er on behal f of
Chevr on.

Q And talk a little bit about the areas of
expertise; and that is, the areas that you
consi der yourself to have sufficient training and
educati on and know edge to be an expert in
connection with what you have done throughout your
car eer.

A Yeah. So over the 30 years, |'ve -- ny
areas of expertise include site assessnent, you
know, characterizing the subsurface geol ogi cal
conditions that are at a site, |ooking at
groundwat er aquifers to characterize them and
under stand t he groundwat er characteristics,

I ncl udi ng subsurface geol ogy, al so done site
remedi ati on across the state and the application
of the regul atory standards and procedures.

Q And before we nove on with your career

and what you have done as a scientist, a geol ogi st
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and hydrogeol ogi st, where did you go to school ?
A LSU here in Baton Rouge.
Q And what degree or degrees did you

obt ai n?
A Bachel or of Science in geol ogy.
Q So have you rendered expert analysis in

connection with the evaluation or renedi ati on of
t he environnental nedia at onshore properties in
Loui si ana?

A Yes. Quite a few

Q That would include oil field sites?
A Yes.
Q You' ve al so done sone under ground

storage tank work?

A | have.
Q You' ve al so worked with chem cal plants?
A Yes. | ' ve done work across a w de

variety of industrial, petrochemcal, pulp and
paper, oil field, mdstreamfacilities across the
state of Louisiana, really across the @Qulf Coast
ar ea.
Q Ckay.
Have the constituents of concern that
you have worked with in the past included

chl ori des?
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www.just-legal.net

A Yes.

Q They i ncluded heavy netal s?

A Yes.

Q Pet r ol eum hydr ocar bons?

A Yes.

Q Radi unf

A Yes.

Q Have they al so included naturally
occurring constituents such as iron, nmanganese and
sul f at e?

A Yes, they have.

Q Have you worked with all environnental
nmedi a; that is, soil, sedinent and groundwater?

A Yes, |'ve worked wth all three of
t hose.

Q Have you represented clients before the
Loui si ana Departnment of Natural Resources?

A | have prepared -- worked wth the
Departnment of Natural Resources on docunents.
|*ve not been a part of a panel like this before.

Q You hadn't been a part of the hearing,
but you've represented clients before the
Loui si ana Departnent of Natural Resources outside
of the hearing context; right?

A That's correct.
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Q Have you represented clients before the
Loui si ana Departnent of Environnental Quality?

A Yes.

Q Let's talk a little bit about your
| i censure.

A Sure. So | obtained ny professional
geol ogist license with the state of Texas in 2003
upon the initial offering of the state of Texas
opening that up for licensure. Then in 2010, |
obt ai ned nmy professional geologist |icense in the
state of Mssissippi. And then in 2014, when the
geosci ence -- the Louisiana Board of Geol ogists
opened that up, | obtained ny PG in Louisiana and
|"ve kept and retained all three of those |icenses
since | obtained them

Q And you may be somewhat repetitive of
your testinony earlier, but | want you to hone in
on your experience in Louisiana in site
characterization and eval uati on and renedi ati on of
vari ous onshore sites. Can you describe for the
panel that experience that you have?

A Certainly. So | graduated from geol ogy
and -- with -- in geology fromLSU in 1994, cane
out of school and imedi ately began worki ng as an

envi ronnment al geol ogist. And so those were ny
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first investigations in Louisiana sites.

As M. Gegoire -- we tal ked about
earlier, over 250 oil and gas-related sites, nany
of these being mdstream Pipelines, conpressor
stations, netering stations, but as well as sone
oil field E&P production sites.

|" ve worked on two Loui siana Superfund
sites and then kind of a broad range of experience
across EPA brownfield sites. |'ve done quite a
few of those, specifically here in the Baton Rouge
area and across Louisiana. Petrochemcal, pulp
and paper, power, power sites across Louisiana and
the Gul f Coast.

Again, 28, | believe com ng up on 29
years now, of Louisiana experience. And
t hroughout that tinme, |'ve worked closely with the
Loui si ana regul ators in evaluating and renedi ati ng
properties at these sites.

MR GREGORE: So at this point, I'll file
and offer M. Purdom s curriculumvitae which
Is identified as Exhibit 147 of Chevron's
exhi bits.

JUDGE PERRAULT: Exhibit 1.77

MR GREGO RE: Yes, sir.

And 1'd al so tender M. Purdom as an
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expert in geol ogy, hydrogeol ogy, site

characterization, soil and ground water

I nvestigation and renedi ati on, and the use of

t he applicable regul atory franmework,

I ncl udi ng 29-B and RECAP.

VO R DI RE EXAM NATI ON
BY MR W MBERLEY:

Q M. Purdom |'m Todd W nberl ey.
deposed you earlier last year. Do you renenber
t hat ?

A | do.

Q At that tinme, you'd told ne that you'd
never been qualified as an expert in a court of
law in any court; is that correct?

A | ' ve never been offered up as an expert.

Q You've also told ne that are not an
expert in 29-B. Do you renenber that?

A | remenber saying |'mnot an expert in
29-B, but | am-- | have -- an expert in applying
the regul atory standards, which |'ve done in 29-B
cases.

Q But you're not an expert in 29-B?

A |"'man expert in application of
regul atory standards, yeah.

Q And you're not an expert in human health
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ri sk assessnent ?

A | "' m not an expert in human health risk
assessnent .

Q You didn't cal cul ate the background at
this property in the soil or groundwater; correct?

A W -- we, ERM --

Q You personally.

A | did not personally.

MR. WMBERLEY: | think that's all | have.

JUDGE PERRAULT: Redirect?

VO R DI RE EXAM NATI ON
BY MR GREGO RE:

Q M. Purdom on how nany occasi ons have
you applied 29-B in connection wth your site
characteri zation, evaluation, and renedi ati on of
vari ous onshore sites in Louisiana?

A O 29-B specifically? | know of at
| east 20 sites that |'ve done 29-B.

Q And you don't purport to be a human
health risk assessor; correct?

A Correct.

Q But you're aware of the regul atory
framewor k as enbodi ed i n RECAP; correct?

A Absol utel y.

Q How many tines have you used RECAP in
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connection with site characterization, evaluation,

and renedi ati on?
A It's over 100 sites.
JUDCGE PERRAULT: Any objection to this
W t ness bei ng an expert?
MR. W MBERLEY: W object to him being an
expert in 29-B, as admtted.
JUDGE PERRAULT: What does Chevron say to
their objection to 29-B?
MR. GREGO RE: Your Honor, M. Purdom has
testified he's used 29-B extensively in his
work in representing various clients in
Loui si ana.
JUDGE PERRAULT: I'Ill overrule the objection.
|"mgoing to allowit.

And state again what areas he's...
MR. GREGO RE: Sure. Ceology, hydrogeol ogy,
site characterization, soil and groundwater
I nvestigation and renedi ati on, and the use of
t he applicable regul atory franmework,
I ncl udi ng RECAP and 29-B.
JUDGE PERRAULT: Ckay. He shall be all owed
as an expert in those fields.
DI RECT EXAM NATI ON
BY MR GREGO RE:
225-291-6595 Just Legal, LLC Fax:225-292-6596
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Q So M. Purdom can you describe for the
judge and the panelists a road map of what you
will testify about today?

A Sure. | know | net a nunber of you on
the site, and so we'll just go through and talk
about the chronol ogy, what occurred at the site
t hrough our records that we've obtained, we'll
| ook at the site setting of the property itself,
and then we'll also be |ooking at the Chevron nost
feasi bl e plan areas, including a sanpling survey
to go over with sone of the results.

Q So you're first going to address the
chronol ogy of uses at the property; is that right?

A. That's correct.

Q Tell us a little bit about what you did,
and others at ERM in preparing your understanding
of the various historical uses at the property.

A Yes. So we had nultiple areas that we
are -- and sources of information that we
obtained. So that being actual records fromthe
Chevron files that we were able to review and | ook
at. We also | ooked at the Departnent of Natural
Resources SONRI S dat abase to go through all of the
records of wells and any historical activities

t hat had gone on at the site, and we al so included
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aerial photography. So we went back and | ooked at
aerial photography, starting from 1940 novi ng up
until the present day, to understand the operation
t hat had occurred at the site.

Q So we start with your chronology wth
t he beginning of oil and gas operations on the
property?

A Yes. So it's beginning in 1938.

Q What occurred next as far as it rel ates
to the Chevron entity that operated at this
property?

A Yes. So Chevron or its predecessor,
Qul f, operated starting in 1941 and operated at
the site up until 1984,

Q Did other oil and gas properties [sic]
operate on the Henning property during the tine
t hat Chevron operated?

A They did, yes.

Q And what conpani es were those?

A We've got it outlined here. H L.

Hawki ns, Shell, Coastal States Gas, and there were
other entities that al so operated.

Q And when did Chevron's operations end?

A. | n 1984.

Q Did other oil and gas conpani es operate
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or continue to operate on the property after that
point in tinme?

A Post - Chevron, yes, they did.

Q And so next, we have, as everyone is
awar e, the anendnents to 29-B occurred in 1986.
|s that right?

A That's right.

Q And that was two years after Chevron

ended its operations on the property?

A Correct.

Q And RECAP was pronul gated in what year?
A 1998.

Q kay. Now, we nove forward,

fast-forward to 2017. And we have an
envi ronnental site eval uation which was prepared
for the Henning property. Can you describe and
tal k about that?

A Yes. So a lot of times -- well, nost
ti mes when soneone i s purchasing a property,
| enders or -- in order to evaluate the property,
an environnental site evaluation, often referred
to as a Phase 1 ESA, wll be conducted at the
site.

In 2017, the Henni ng Managenent did

aut hori ze an environnental site eval uation by
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Arabie & Associates to evaluate the site prior to
pur chase.

Q So Henni ng Managenent retai ned an
envi ronnmental consultant to review the property
for any potential environnental inpacts before he
purchased it?

A That's correct.

Q That entity was Arabie & Associ ates?

A That's correct.

Q | s that the sane Arabie & Associ ates
t hat | andowners have typically filed in these
| egacy lawsuits to defend thenf

A Yes, it is.

Q And so we fast-forward to 2019, when the
| awsuit was filed; is that right?

A Yes.

Q And since that tinme, there have been
various investigations, sanpling, and reports that
were provided both in the litigation and | eadi ng
up to the nost feasible plans that were filed in
this case; right?

A That's right. Those field
| nvesti gati ons were conducted from 2019 t hrough
2022, and we'll get into, alittle bit later, sone

of the extensive investigation that was done.
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Q Let's talk a little bit about the site
setting and your understandi ng of that setting.
And we'll start with the Iimted adm ssion areas.
Can you explain what the boxes that are delineated
in different colors are?

A Sure. So the black and white, kind of,
checkered pattern, as we'll say it, what's shown
here is the actual property boundary for Henning
Managenent. And then what we have here is Areas
1 through 9 outlined, and those are the limted --
well, the areas of investigation. Chevron |imted
adm ssion areas are Areas 2, 4, 5, 6, and 8.

There is two other areas, Areas 1 and 9,
that are kind of dashed gray lines. Those are
| CON-identified background areas, and then Areas 3
and 7 are areas that were not operated by Chevron.

Q So let's nove next to the actual site
setting. Wat do you know about this particul ar
site?

A Yes. So up towards the very north --
|"mseeing if | can get ny -- oops.

Can you go back? I|I'mtrying to get ny
poi nter goi ng.
To the very north of the property -- of

the picture here, you see the southern part of the
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town of Hayes, Louisiana. |It's approximtely
1262, so about two square mles, |located at the
border of Cal casieu and Jefferson Davis Parishes.
You see there's kind of a curved line
that you see. That's the Louisiana H ghway 14,
whi ch bi sects the property. And so on the east
side, you see primarily active rice farm ng and on
the west side of the property is predom nantly
fallow field. You can see a water body on the
kind of far right side of the property, which
actual |y conmes across the property at sone point
on the very eastern side, and that is Bayou
Lacassine. And the |and uses have been primarily
rice farmng and oil and gas for approxinmately the
| ast 80 years.

Q Did you visit this site, M. Purdon?

A | did. M first visit was Decenber of
2021. | went two nore tinmes in 2022 and then a
fourth time with the DNR representatives. | think
It was Cctober of 2022.

Q Did you visit the limted adm ssion
areas that you just testified to during your site
Visits?

A | did.

Q Ckay. Did you notice any surfici al
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salt-scarring or other evidence of Chevron's oil
and gas operations other than the -- what we'l|
talk about a little |later as the bl owout area?

A Yeah. O her than the -- there was no
surficial scarring or any type of indication of
| npacts.

Q So can you describe for the panel and
the judge the site topography?

A Yes. So this is a USGS topo map, and it
basically shows the el evation of the property.
You're sloping -- you're gently sloping from about
6 feet above nean sea |l evel towards kind of the
north, northwest portion, com ng down to about
zero feet above nean sea level or at nean sea
| evel towards the southeastern part of the
property.

Q And al so describe for the panel nenbers
the el evation, surface elevation at the property.

A So this is LiDAR data that we -- Light
Det ecti on and Ranging Data that we pulled as well.
It confirms really what the previous map showed,
showi ng the el evati ons bei ng about 6 feet above
mean sea | evel towards the north, northwest,
gently sloping to about a zero over towards the

sout h, southeastern part, going towards Bayou
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Lacassi ne.

Q And you al so perforned research about
the fl ood zone capacity in the area?

A W did. So this representation, here
again, you see the property outlined in the bl ack
and white. So we are shown within the base
fl oodpl ain, according to the FEMA zone maps, which
showed about a 1 percent annual chance of
f I oodi ng.

Q And you al so perforned research about
the wetl ands characteristics in this area,

I ncluding the property; is that right?

A That's right.

Q What did your research reflect?

A So thisis a mp fromthe U S Fish and
Wldlife Service, show ng the wetlands that were
mapped. The majority of the property is shown as
not being wetl ands, but you do see, over towards
the eastern side, we do have sone freshwater
ener gent wetl ands over towards Bayou Lacassine, as
wel | as sone forest -- freshwater forested shrub
wet | and. And then you do see also another little
area to kind of the north, northwestern side where
there's sone freshwater energent wetl ands.

Q And on the northwestern side of the
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property, that's the |ocation where the bl owout of
one of Gulf's wells occurred; is that right?

A That's correct. And you can actually
see it here mapped in the little blue circle on
t he nort hwestern side.

Q So that bl owout |ocation is located in a
wet | ands area, as opposed to upl ands?

A It is.

Q And descri be for the panel what this
nmeans, the drai nage basin subsegnent, as it
relates to the property.

A Yes. As the panel's probably aware,
Loui si ana Departnent of Environnent Quality maps
the -- basically the drainage wwthin areas to see
where it's captured and where it flows.

So you see the small black and white box
here. That again is our property. The yellow
line -- or the yellow outline indicates the DEQ
dr ai nage subsegnent. So in this case, it's
Lacassi ne Bayou from headwat ers towards G and
Lake; and those designated uses are prinmary and
secondary contact recreation, fishing and wldlife
propagati on, and then agricul ture.

Q VWhat is the conposition of the shall ow

soils at the property?
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A Primarily consisting of clays and silts,
and this is a map fromthe USGS show ng that.
This is actually confirnmed too wth our actua
on-site, our soil boring |ogs that we took. So
when we were collecting the sanples, we would see
t he sane thing.

There is -- go back, if you don't m nd
just real quick.

So there's a little bit of an alluvial
deposit over towards Lacassi ne Bayou and, again,
In that sliver going towards the northwest part of
the property where the wetl ands were shown.

Q And if you can describe the surface soi
characteristics at the property?

A Yes. This map is a U S. Departnent of
Agriculture surface soil type, and it shows that
basically it's a very poorly drained silt, silty
| oam

Q Next, you have the cross-section
| ocations. Can you describe what those are and
t he purpose of your including those in your
testi nony and presentation today?

A Sure. So these are the ERM and | CON
wel | |ocations. And what we've done here is to

try to get a good understandi ng of the subsurface
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geol ogy. W have constructed -- well, within our
expert report, we constructed four cross-sections.
Two of themare -- of those are east to -- |I'm
sorry. West to east represented at AA prine, and
you see that goes really across the entirety of
the property, including the two background areas,
Areas 1 and then, over to the eastern side,

Area 9.

BB prine, we're going to show both AA
prime and BB prine here in just a mnute, but that
actually -- we wanted to see what the subsurface
geology was like right there at the bl owout area
and then we've got two additional cross-section
| ocations to understand the subsurface geol ogy
running nore on north to south, CC prinme and DD
prime.

Q So M. Purdom vyour cross-sections
tracked the aerial extent of the oil and gas
operations that Chevron conducted on the property?

A That's correct.

Q And they also track the background
| ocations at this property; right?

A Correct.

Q Now, | CON, which is the consultant for

Henni ng Managenent, determ ned the | ocation of
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background or the background | ocations --

A That's correct.
Q -- at this property.
And that's on the eastern side of the
property?
A Yes. Over -- it's H32 A and B and H 33
and 34.
Q So let's go to one of the

Cross-sections, cross-section Ato A prine. Can
you describe to ne what the lithology reflects in
t hese cross-sections and what is of significance
to you?

A Yeah. So if the panel renenbers, this
IS the cross-section that went the entirety of the
| ength of the property. So this spans quite an
extensive area that we investi gated.

So | think the first thing that's of
note to nme is these green colors that are show ng
up, representing that these are clays or silty
cl ays, very nonperneabl e zones, and you see that
real |y dom nates the subsurface geol ogy here.

There are sone areas represented wth --
it's kind of nore, | guess, brown here, where it
Is nore clay or clayey silt -- I"'msorry, silt or

clayey silt, indicating potential for sonme -- sone
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areas for sone -- sonme groundwater in, you know,
the areas. O note, | think -- a couple other
things | want to note is the -- we |look a | ot of

tinmes to correlate and see if there's connectivity

wthin the zones to see If there's conmuni cati on

across this. And you'll see quite a few
I nstances -- |'Il point to H 26 versus H 27 where
you'll see some brown, nore perneable thin zones

that aren't present. You know, there's really no
correlation fromboring to boring. Those are also
shown between MM 10, H 18, H 19, H1l as we are
going really through the operational areas.
There's really no good way to connect these snal

t hin zones.

Q Let's go next to the next set of
cross-sections, Bto B prine. And again, what do
t hose cross-sections tell you about the site
l'ithol ogy?

A. Yes. So this is nore in the direct area
of the blowut. And you can actually see, we've
actual |y nmapped the bl owout pond or bl owout area
on this cross-section. And again, so this is nore
I n operational areas. And what you'll see --
first of all, we didn't just draw this pond. This

Is the actual depth that we neasured for the pond.
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So we went out there, did a physical survey of the
pond to determ ne how deep that pond is and to
al so understand that there's a connection wth the
shal | ow groundwater zone that's out there. And we
did not see that, as you see. Right at H9, the
depth to water there is -- or the depth to the
zone there is right around 45 to 55 feet. And
there's also another line of evidence that's maybe
kind of hard to see on this cross-section. But at
H 9, you can see where we've got the water |evel
plotted. The -- versus the actual el evation of
the water in the pond. And those show a
difference in elevations. It's alittle bit
difficult to see here, but we surveyed both the
pond el evation as well as, when we were doi ng our
potentionetric mappi ng, we | ooked at the el evation
of groundwater, and there is a difference there,
I ndicating there is no hydraulic connecti on.

Q At what depth does the shall ow
groundwat er begin in the subsurface of this site?

A It -- well, it varies. So over towards
the eastern side of the property, over close to
Bayou Lacassine, it is a little bit shall ower over
there. | think it's as shallow as naybe about

20 feet. But as you get into nore of the
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operational areas, it's generally in the -- at

| east 30 feet, but it can go down to about and
into the 55 to 60-feet range. So again, sone of
t hose cross-sections show the variability and
where those | ocations are and the depths.

Q Now, it's your conclusion that the pond
at the blowout |ocation is not in hydraulic
communi cation with the shall ow groundwater; is
that right?

A. That's correct.
Q We'll get to it later, and sone other
witnesses will also address it.

But have you seen any evi dence of
hydraul i ¢ conmuni cati on between the pond itself
and the Chicot Aquifer?

A No. And we've got also differences in
groundwat er el evati ons between the Chicot that we
have | ooked t hrough historical records, as well as
the el evations in the upper water-bearing zone and
the pond itself.

Q And for the panel's use and edification,
at what depths does the Chicot Aquifer exist at
this site?

A The Chicot starts around 120 feet and

goes down to at |east 200.
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Q There is a fairly large clay confining
unit that separates the shall ow groundwater in the
Chicot; is that correct?

A That's correct. W went down around --
to | believe our deepest boring was 78 feet. At
the -- actually, right at the bl owout area.

But the | owest extent of the upper parts
of that water-bearing zone were at the 62,
bel ow ground surface. So we've got a good 50 feet
of separation between the upper limts of that
upper water-bearing zone as well -- and the upper
limts of the Chicot.

And | guess one nore point I'll bring up
here is we did take a series of geotechni cal
vertical perneability tests. And one of those is
represented here at H16 R You'll see it was at

the base of the boring within that clay and it was
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alltinms 10 to the mnus 7. W took two other

geot ech sanpl es down at depth, and those were al

in the 10 to the minus 7 to the 10 to the mnus 9
centinmeters per second, so fitting the definition

of a natural Iliner.

Q So next, you're going to tal k about

water wells, at |east your research about water

wel | s.
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RECAP requires or calls for the
determi nation of water wells that are | ocated
within a mle of the AO for the purposes of the
groundwater classification; is that right?

A. That's correct.

Q So explain to the panel the work that
you and others at ERMdid in researching the water
wells at this property and outside of the
property.

A So what we do is we identify the 1-mle
radi us of the property boundary. So that's
Identified on this figure with that red kind of
cl oudy-1 ooking figure or |ine.

The blue line that you see basically
runni ng al ong Loui si ana H ghway 14, that is
actually a public water supply line location. So
and it does dissect and runs along the property.
But then we take the LDNR SONRI S dat abase, we find
all the wells within a 1-mle radius and pl ot
those, and that's what you see represented here,
is -- are those wells that were |l ocated within the
1-m |l e radius. None of the wells that we have
shown on here are within that upper water-bearing
zone, to the 20 to 60 feet.

Q So you nentioned the public supply line
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t hat crosses or traverses the Henni ng Managenent
property; is that right?

A Yes.

Q That's the water supply line for
Jefferson Davis Parish?

A That's correct.

Q Wuld M. Henning be able to tap into
that |ine?

A That' s our under st andi ng.

Q So summari ze for us generally -- and
you' ve tal ked about sone of this already, but the
results of your research of the water wells
on-site and off-site.

A. Yeah. So this conmes fromthe SONRI S
dat abase. So there were two active -- and we've
got active here -- registered rig supply wells
| ocated on the property. Wen we did our
I nvesti gations, we went |ooking for those to see
where they were. W could not find them So we
believe that the records just weren't -- have not
been updated. W believe they're P&Aed.

There was 15 active water wells screened
in the Chicot Aquifer in the 1-mle radius, one of
those being an irrigation well, 11 donmestic wells,

three supply. And the shallowest of all those

www.just-legal.net

225-291-6595 Just Legal, LLC Fax:225-292-6596
setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 47

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

wel l's, those active wells, is screened at 120 to

125 feet, so well below the extent of what we've

seen here on the property that we're eval uating.
There was al so another well on the

property. W couldn't find it in the SONRI S

regi stration and on the database, but it's

10 inches in dianeter, approximtely 200 feet, and

when it was tested in 2017, it produced

3500 gallons per mnute. |It's in good condition,

but the picture of the surface equi pnent here

shows that sone of the surface equi pnent's not al

that in great shape.

Q Where is that water well |ocated, again?
A. It is basically on the road where -- if
t he panel were to have been out there, | believe

it's Area 5 where we pulled in, there's a parking
area right there. It was just off that little
road where we cane in, and I'll show you it here,
and | think I put it in the next figure.

Q So there are no shallow wells that
you' ve ever known of that exist at the Henning
property? And | say "shallow wells.” WlIls that
are screened in the shall ow groundwater?

A That's correct.

Q As well as off-site within that mle
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radi us?

A That's correct.

Q So you' ve already tal ked about the
public supply water |ine that crosses the Henning
Managenent property.

What ot her water sources are there for
Henni ng Managenent ?

A Yeah. So this map, it may be hard to
see, but you'll see a blue dot just off of
Loui si ana H ghway 14. That is the | ocation of
what we believe to be the unregistered water well
that can produce 3500 per mnute. There is the
public supply line, which we show there in the
blue. And this was actually the drone footage
that we took last year. This bottom picture,
where you can see Bayou Lacassine, you can see
basically the ditch systemthat's used to -- for
M. Henning to do the punp on and punp off to be
able to supply water to his fields.

Q And before we nove forward, just for the
benefit of the panel and Judge Perrault, at the
bottom of each of the slides, there's an exhibit
reference; is that right?

A Yes.

Q And t hat describes or shows the | ocation
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within Chevron's exhibits where this particul ar
slide or set of slides can be found, if anyone
wants to go back and review t hem

A That's correct.

Q Most of the slides that you' ve shown
thus far are contai ned or encapsulated in
Chevron's proposed feasible plan from ERW?

A That's correct.

Q So let's next pivot to the
potentionetric map that you have here. Explain
what this is and what it shows.

A So when we put in -- |I'msure the
panel i sts know, but when we put in a well, we go
and we survey the top of casing of where that well
Is to get an actual elevation of where that top of
casing is. Then when we want to determ ne
groundwater flow direction, we'll go out and we
will drop a piece of equipnment to neasure the
depth to the actual groundwater level. So as soon
as we hit that, we'll know how many X feet down.

W then take that difference to cone up
with the groundwater elevation. And so we put al
t hose together on a map to be able to contour the
map to show groundwater -- the direction of

groundwater flow and where it's noving.
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Q And you have anot her potentionetric map.
How does this one differ fromthe one you just
testified about?

A Very simlar in nature. Both of these
were taken on Decenber 21st of 2021. This one is
t he equi val ent freshwater head, so it's taking
I nto account sone of the density of the water
whi ch could be a result of chlorides. But you do
see really the sane general flow direction being
to the north, kind of northeast over by Bayou
Lacassine. Toward the background area, you do see
alittle bit of a reversal there at that one area,
but really the two maps, whether it's just the
straight taking the elevations or | ooking at the
equi val ent freshwater head, you do see the sane
fl ow direction.

Q Real briefly, we went through the

chronol ogy earlier, but you include in here the

www.just-legal.net

nunber of wells that were drilled at the Henning
Managenent property historically; is that right?
A That's correct. And we -- that is 19
wells from-- since 1938.
Q And how many of those wells were drilled
by Chevron?
A Total of seven.
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Q And the other wells obviously were
drilled by others?

A. Correct.
Q Now, you noticed in your site inspection
sone identification or evidence of -- on the

surface of an abandoned oil and gas operation?

A Correct. And we'll see that through the
drone photography. W'IlIl point it out. But there
Is a shut-in well on the property. It's not

related to the Chevron operations, and the

www.just-legal.net

remai nder of the property is predomnantly rice,
rice farm ng.

Q And this photograph shows the | ocations
of the wells that were drilled on the property?

A Correct. QI and gas wells only,
correct.

Q And Chevron wells are marked i n what
col or?

A They're as indicated in the end area to
the right, they're -- in the yellow circles shows
t he Chevron wells.

Q And t he nonChevron wells are in the
ot her colors, presumably blue, green, orange, and
a purple, or a magenta?

A Correct.
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Q So now we have here sone historical
aerial photographs. This is in 1940. Did Chevron
have any wells on the property that it had drilled
at that time?

A No. So operations did start -- oil and
gas exploration started on this field in 1938,
but -- or on the property. But Chevron had not
yet begun operating.

Q Next we have a 1952 aerial phot ograph.
Are there any parts of this aerial that have sone
significance or bearing to you?

A Sure. Over in Area 2, you kind of see
the white area with the circle around it. That is
the bl owout area. So we'll start show ng sone
nore significant details around that here shortly,
but really that's the main feature that stands out
In this.

Q And t hat bl owout occurred in 19417

A 1941; right.

Q And you testified earlier and we'll see
sonme nore pictures of it, but there is a pond that
currently exists in that |ocation; right?

A There is. And we did sone investigation
there, which we'll talk about as well.

Q And that's a freshwater pond?
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A It is.

Q Let's nove next to 1970. Anything of
significance to you on this aerial photograph?

A You do see -- start to see where there's
been sone nore, obviously, oil and gas operations.
You can start to see in sone areas sone potenti al
what | ook to maybe be pit | ocations, but you do
start to see the devel opnent as an oil and gas
field further.

Q Sonme of those are Chevron pit |ocations?

A Sone of them are, yeah.

Q How many Chevron pits could you identify
or can you identify on this aerial?

A. Possi bly one, two. | can see two that |
believe | would call pits.

Q There's also a pit that |ooks -- appears
to have been used on the southern part of the
property unrelated to Chevron's operations?

A. That's correct.

Q And that's nore towards the southern,
al nost the -- right north of the southern
boundary - -

A That ki nd of pops out, yes.

Q So next we nove to the 1985 aeri al

phot ograph. Chevron's operations ended at that

225-291-6595 Just Legal, LLC Fax:225-292-6596
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tinme; is that right -- before that tine?

A Yes. So Chevron had stopped, ceased
operations in 1984. So this is one year post
Chevron ceasi ng operati ons.

Q And then we nove to 2008. Anything of
significance to you on this aerial photograph?

A What 1'lIl note is the bl owout pond area
or the bl owut area seens to be, you know --
al nost looks like it's shrinking in size, but
there's a couple other things that | want to kind
of | ook at here.

So really, in the area over here to the
far left where there was a dry hole, you can start
to see evidence of row crops, and | think that's
going to start to play an inportant discussion
pi ece | ater on about sonme of the reworking of the
| and. So you can start to see that there's
farm ng operations going on there and as well as
over to the eastern side of H ghway 14.

Q Then we nove to the 2017 aeri al
phot ograph. This is around the tinme that Henning
Managenent purchased the property; is that right?

A That's correct. So this is
approximately the tinme -- in 2017 was when the

environnental site eval uation was conducted at the
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site.

Q Anyt hi ng of significance to you in those
aerial photographs?

A You do see sone operators outside of the
Chevron area just adjacent to sonme of the Chevron
areas, but that's the main part.

Q Do you see or does it appear, as you saw
In one the earlier photographs, any evidence of
farm ng devel opnent or agricultural devel opnent?

A Yes. You do see, it |looks |like the |and
there, especially to the western side, is
wel | - mai nt ai ned and appears to be used for
farm ng.

Q Then we nove next to the 2019 aeri al
phot ograph, is the year that Henni ng Managenent
filed suit; is that right?

A That's correct.

Q We don't have any, what appears to be

www.just-legal.net

any scarring around that bl owout area?
A That's correct.
Q So let's talk about the Chevron nost

feasi ble plan areas. And when you say "MP,"

that's what you nean, nost feasible plan; right?
A That's right.
Q So we're going to ask you to identify or
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at least to summari ze the sanpling soil and
groundwat er that occurred at this property as a
part of this lawsuit and this regulatory
proceedi ng.
So can you describe a little bit about

t he sanpling progranf

A Sure. And | do want to point out that
the pictures that we're show ng, these are al
site pictures taken at the site. So the |ast
pi cture was us doi ng the pond survey. This
picture here is one of our scientists taking a
hand auger boring, but we've done extensive
sanpling across the site. Over 650 soil sanples
were collected from 102 | ocations. |f you go --
the 61 groundwater sanples from 31 nonitoring
wells, performed slug tests at 17 wells, 12 of

t hose being ERMinstalled wells, five being the

www.just-legal.net

| CON wel | s.
W did take the surface water sanples.

And we'l |l discuss the surface water sanples, but

we did actually | ook -- when we did the pond

sanpling, we | ooked at a zone kind of 2 feet bel ow
the surface of the water surface as well as 13

feet below -- you know, towards the bottom of the
pond to see if there was any stratigraphy -- you
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know, stratified colums or anything within the
pond. So we did take surface water sanples from
the pond. Twenty-four electrical conductivity
probe | ogs were perforned.

Q And just to nmake sure everyone
under st ands, what are electrical conductivity
probe 1 0gs?

A So that's when you' re geo probing, |
think one of the pictures we saw earlier shows a
geoprobe rig standing up. So what they did is
you'll push down this probing of this rod --
through a rod is a probe log, and it wll neasure
basically the conductance of the soils of that --
or the nedia that it's encountering. And as it
responds in a positive way, that's show ng that
it's nore -- has nore conductivity, conducive of
areas where there mght be chlorides or inpacts.

Q And you al so had HPT probe | ogs that
were installed at the property; is that right?

A Yeah. This is a Hydraulic Profiling
Tool, which is basically used to give an
I ndi cation of porosity, perneability, is there
ability to transmt water.

Q You have nunerous site inspections that
occurred by ERW?
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A Yes. Throughout -- 1've been out there
four tinmes. | know there's been nultiple visits
by a |ot of our other experts throughout the 2019
t hrough 2022.

Q O course, you have drone-|evel

phot ography that you alluded to earlier and that

we'll observe in a bit; right?
A Correct.
Q So if you can briefly describe the soi

sanpling areas for the panel.

A Yeah. So what we have here, again, this
Is our figure that we -- | think this is a 2019
aerial, and what you see is the orange dots that
are represented are ERM soil sanple | ocations that
were done to try to delineate or investigate
further the results initially reported by | CON,
The yell ow dots are ICON-installed soil sanple
| ocations, and then you do see a fewlittle purple
dots, and those were conducted by HLP and those
are outside of Chevron's area, so not included in
the imted adm ssion.

Q So did you sanple for 29-B constituents
in the soil?

A. Ve di d.

Q And what constituents were those? The

225-291-6595 Just Legal, LLC Fax:225-292-6596
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whol e suite of 29-B constituents?

A Yes.

Q Did you al so sanpl e under RECAP, or
constituents that are found in RECAP?

A. W did. We |ooked at netals, BTEX, THP.
Let's see. Radium as well as sone others.

Q So let's hone in on Area 2. O course,
this is the area where the bl owout occurred. Can
you descri be for the panel the sanpling |ocations
and the reasons for themon that -- in that area?

A Sure. So this really just shows kind of
the -- so ICON had installed sanple |ocation H 9,
and then ERM went out and, in order to delineate
and investigate -- we're going to |look at the
actual results here shortly just to show those,
but these are sone of the locations and including
sonme nonitor wells that we've installed around

that bl owout area to help with the delineation,

www.just-legal.net

Q And then we nove to Area 4, which is the
area al so where Chevron conducted oil and gas
operations; is that right?

A That's correct. And again, the orange
dots represent ERM s efforts to go evaluate the
concentrations that were initially reported and
del i neat e.
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Q And the yellow | ocations are | CON sanpl e
| ocations; is that right?

A Correct.

Q Then we nove to Area 5. That's anot her
area where Chevron conducted oil and gas
operations; is that right?

A That's correct. And you see the | CON
| ocations represented in yell ow, ERM represented
I n orange, and then you also see the area over to
the -- to the east of the Area 5, which is an
adj acent operator, not Chevron.

Q So Chevron didn't operate on that
property outside of the blue box that is directly
east, where you have sone sanpling points?

A That's correct. And for the panel, this
Is that -- you can start to see a little bit of an
outline of where we parked when we first got
there, for those who have visited.

Q The sanpling points that are | ocated
directly east of Area 5, whose sanpling points are
t hose?

A. Those were HLP.

Q And who is HLP?

A | forget the --

Q They weren't hired by Chevron?
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A They were not Chevron's representatives
and not hired by us.

Q Then we have Area 6. Can you descri be
the soil |ocations there?

A Agai n, one of the things that kind of
sticks out on this photograph is that area outside
of that blue line because it holds a [ ot of water.
That was an adj acent operator that was not
Chevron. And when we've been out there, that
holds a | ot of water. The Chevron area is there
within the blue outline, and this being Area 6,
you do see the yellow borings or sanple |ocations
from|CON, the orange representi ng ERM

Q Then we have Area 8, the |ast area
that's subject to the [imted adm ssion. Wat
does the sanpling reflect there in the |ocations?

A Again, trying to go and delineate, and
we're going to talk about this here in alittle
bit, but you're going to see -- you see we were
trying to delineate, and you start to see kind of
a linear pattern and how we're having to go off
this, and I'll point out that that's actually a
road that's going right there.

So potential for when they were getting

the field reworked, that -- in order to cone up
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and do farm ng, agricultural operations, that
potentially barium-- well, we'll tal k about
bari um here in a mnute, but barium was
potentially spread through the area.

Q And here, we have the nonitoring well
and surface water sanple |locations; is that right?

A That's right.

Q And what were the general depths of the
nmonitoring wells that were installed at the site?

A Yeah. Generally, again, I'll refer you
back to the cross-sections to see where everything
was. But generally fromabout 30 to about 55,

60 feet, if you do | ook over, again, to the
eastern part of the property, in Area 9, you do
see those nunbers in parentheses are where the
actual wells were screened. So you see sone 18 to
28, 20 to 30, so sone shall ower zones over towards
the far east, but you really don't see that as you
nove back across the table.

Q And the actual tables with the sanpling
data are included with ERM s plan on behal f of
Chevron; is that right?

A That's right.

Q And you say surface water sanple

| ocations. You nentioned the pond where the

www.just-legal.net

225-291-6595 Just Legal, LLC Fax:225-292-6596
setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 63

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

bl owout occurred. Surface sanpling occurred
there. D d they occur anywhere el se, the sanpling
surface water?

A The surface water sanpling? No.

Q So next we have the EC and HPT | ogs
whi ch you testified about and descri bed earlier.
What do those show or reflect to you?

A "Il point the panel to H 12, which is
the, kind of, bigger box over here to the upper
| eft. That is a good -- a good representation of
what a positive response within the EClog is. So
t hat shows, down around 50 to 60 feet, that there
was, you know, good conductivity. And that's al so
reflected in our groundwater sanple results that
we've collected. So a good indication of that
there's likely some chloride there, and we did
confirmthat with the results.

"Il also point the panel to, if you

| ook down, just as it quickly cones back to
basi cally being non- -- you know, nonconducti ve.
So we quickly get out of that chloride and, again,
we took soil sanples below this and confirned
these results, that the chlorides just aren't
there after we got out of that zone.

So you'll start to | ook across. There's
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ot her exanples, H 16, towards the top there, kind
of top-mddle, you do see a little bit of a
signature up towards the -- | guess that's about
the 20 to 30-feet range. But you do see it cone
back down. And, really, what these are showing is
you'll see sone inpacts in sone areas where there
were historical operations. But as we nove
| aterally out fromthose |ocations to delineate,
we're not seeing those sanme signatures.

Q And next, we have the background
| ocations. And can you describe -- you've already
testified about it but where those | ocations are?

A Yes. So we have Area 1 over to the far
west side of the property, H 25, 26, 27, and then
Area 9 being the two wells installed around H 32,
being A and B, and then H33 and 34 in Area 9.

Q And all of those background | ocati ons,
as you' ve testified earlier, were selected by
| CON?

A That's correct.

Q You visited the property, as you stated,
on at | east four occasions?

A Correct.

Q Did you visit the background | ocations

during your site visits?
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A On nmul ti pl e occasi ons, yes.

Q Did you find in your
boot s-on-t he-ground, or your site visit, any
vestige of oil and gas operations in the area of
t he background | ocati ons?

A No.

Q Did you see any vestige of oil and gas
operations in the vicinity of the background
| ocations in any of the aerial photographs that
you revi ewed?

A No.

Q So this sets forth the results of
surface water sanpling at the pond at the bl owout
| ocation; is that right?

A That's right.

Q So what | want you to first describe are
the efforts that ERM and its contractors extended
i n obtaining surface water sanples, and then |
want you to describe the results of those sanples.

A Yeah. So, you know, it's easy to say
let's just go grab a water sanple. At ERM we
have a pretty robust safety program so it was
actually quite a bit of effort to go actually do
this sanpling. But what we did is we got a boat.

W had to go through all of our internal
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procedures. W got a boat out there on-site.
There was a picture earlier in the slide where you
actually saw two of our ERMers in the boat. So we
dragged that out there, got out on the boat, took
a punp with sone flowthrough neters, taped off
sone tubing to a neasuring tape, and dropped that
down 2 feet below the water surface, and then
started punping fromthere to obtain our 2-foot
bel ow surface sanple. And then we did the sane
thing wth the -- down to 13 feet. So we neasured
down to 13 feet, which is 2 feet above the deepest
part of where we neasured this at the pond, and
coll ected sanples fromthe 13-foot zone.

Q And what were the results of the surface
wat er sanpling?

A You see here they're pretty --
there's -- really uneventful. So we show no BTEX
constituents. Everything was nondetect. Chloride
being both in the 2 and 13-foot sanples are al nost
I dentical, again showng there's really no
stratified colums of constituents. And the sane
with barium And I'll also point out, when you
| ooked at the LDEQ subsegnent, chloride for that
subsegnent was listed as, | believe, 90 mlligrans

per liter, so we're even |less than what it's
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showi ng on that DEQ subsegnent.
Q Wul d you descri be the characteristic of

t hat pond as being freshwater?

A | woul d.
Q So let's next nove to the sanpling
results, and we'll start with barium sanpling in

the groundwater. Wsat did the sanpling program
reflect?

A So what we show here is the barium
results in the groundwater wells that we
coll ected. W have one well right there at
Area 2, at H 12, where we showed an exceedance of
t he conservati ve groundwater screening standard
being the -- the standard being 2. W were just
over it: 2.27.

Ms. Levert will get into additional

RECAP anal ysis to show that, you know, this is
very -- it's still protective of human heal th and
the environnent. And you also see the rest of the
sanples all cane back very, very low. \Wen we had
detection, it was very, very |low and bel ow t he
RECAP screeni ng standards.

Q Now, you did not do the work in
connection with groundwater classification at ERM

on this particular project; is that right?
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A | | ooked at it, | observed it, but | did
not do that nyself.

Q The conclusion is that the shall ow
groundwater is Class 3; is that right?

A Correct.

Q Now, in connection wth barium the
conparative standard that you used for barium even
t hough your conclusion was that it's a Cass 3,
was the Class 1 drinking water standard as the
nost conservative approach; is that right?

A That's correct.

Q So you had one slight exceedance of
bariumusing that Cass 1 drinking water standard,
which Ms. Levert will further address from a human
heal t h st andpoi nt ?

A That's correct.

Q Let's next nove to the sanpling results
for chloride in the groundwater. Wat do they
show?

A Again, so what we have here is this blue
bold is show ng where we exceed a background of
687 mlligranms per liter. So we do see sone
chlorides in the groundwater, especially you'l
see the highest concentrations are right there at

t he bl owout area, down around the 50-foot zone,
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which correlates well with the EC | ogs that we
showed.

What you do, though, see in the
groundwater is rapidly declining conditions as we
nove away fromthe areas where we had detects.
And we feel like we're delineated across the site
Wi th one exception where we've proposed an
additional nonitor well to the north, just to the

north of Area 2, to supplenent the data that we

have.

Q So one thing of note in connection with
the chloride results in the groundwater -- you
said it earlier and it's -- you can see it towards

the bottomof this screen, that background for
chlorides at this site is 687 mlligrans per
liter; is that right?

A That's correct.

Q So the secondary drinking water standard
for chlorides itself is based upon aesthetics and
taste; correct?

A Correct.

Q And that's 250 mlligrans per liter?

A That's correct.

Q So background chlorides in the

groundwater at this property is nore than two
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tinmes, alnost three tines what the secondary
drinking water standard is; is that right?

A That's right.

Q So let's next nove to radiumin the
groundwater. And briefly what does this show and
who woul d you defer to for this anal ysis?

A Yeah. So this is show ng the radium
results that we've gathered across the site, and
really this is going to be Dr. Frazier wll be
speaking to the radiumresults.

Q Next we have sulfate in the groundwater.
M. Angle will address or at |east perform an
anal ysis of sulfate itself in the groundwater.

But what does this generally tell you?

A Again, really no -- nothing above any
regul atory standards that we saw, but M. Angle
w Il go into deeper analysis there.

Q And next we have benzene in the
groundwat er and we have a coupl e of exceedances
that are found near the blowout |ocation; is that
right?

A Correct. Those are the only two
| ocations. The conservative groundwater screening
standard for benzene is .005 mlligrans per liter,

so we do have two exceedances. The renni nder of
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the site remai ns uni npacted by benzene.

Q M. Angle will address, along with
Levert, those two exceedances and their proposal
for handling; right?

A Correct.

Q Next we have the hydrocarbon sanpling in
the groundwater. Wat do those show?

A So | CON took TPH mi xtures and reported
sone results that -- so ERMwent to go further
I nvestigate. In accordance with, kind of, the
preferred RECAP net hod on evaluating TPH, we took
the fractionation data for each of these which
shows specific carbon chains or carbon to eval uate
agai nst those standards, and we showed no inpacts
above any regul atory standards here.

Q Ckay. Let's do a little deeper dive
Into the Chevron nost feasible plan areas. Let's
first start at Area No. 2. \What were the
hi storical uses at that part of the property?

A Yeah. So we're showing here, this is an
aerial photograph taken when we did the drone
survey on the left, but the well -- this is the
bl owout area, obviously, and it was drilled by
Qulf in 1941, which is the sane year that the

bl owout occurred. Subsequent to that, it's been
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agricul tural use.

Q And then this is a drone i mage of that
area; right?

A That's correct. So we're flying over
here towards Area 2. |'Ill point out, towards the
bottomtreeline here over to the left, you're
going to see our friend the alligator who has been
observed every tine we went out there. So a | oot
of lush greenery. There's -- over to the top-Ieft
there, you can kind of see a little bit of one of
our wells sticking out of the ground.

Q And what were the results of the
sanpling for 29-B salt-based constituents at
Area 27

A Pretty uneventful. So even though this
Is right there at the bl owout area, there was one
| ocation within the upper 3 feet which showed an
exceedance of SAR It's H12 fromzero to 2 feet,
you'l | see an SAR exceedance. So that was a zero
to 2-foot sanple. W then went back and resanpl ed
that well |ocation going at 1-foot intervals to
determ ne the stratigraphy and al so i n working
wth the effective root zone, which M. Patrick
Ritchie will be discussing |ater.

Q So M. Rtchie wll discuss the root
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zone, and M. Angle will address that one -- and
what was the sanpling | ocation where you found,

| mredi ately bel ow the root zone, an SAR and ESP
exceedance?

A. Yes. So this was just SAR, and it was
at H12 fromzero to 2 feet.

Q And M. Angle will address that in his
testi nony?

A That's correct.

Q Taki ng into consideration Judge Cain's
ruling, which M. Carnouche prom nently broadcast
earlier; right?

A Correct. | will point out one nore
thing on this. So the blue boxes that you see on
these tables represents where we did take SPLP
sanples to -- within the unsaturated zone. So you
see we've got a good collection of SPLP data at
this area, within this area.

Q Did you see any particular trend
associated with the salt signature in the soil at
this property?

A Really, there was -- it was pretty
uneventful wthin that upper -- upper area, there
really wasn't nuch to ook at. Again, it was just

one area wthin the zero to 2-foot sanple that was
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really the only thing that we needed to go
evaluate a little further.

Q And when taking into account the
effective root zone, is it your opinion and others
who w Il appear this week that salt has been
delineated vertically and horizontally in the
soi | ?

A Yes.

Q Let's nove next to bariumand the
results that you found in the soil at Area 2.

A You're going to hear this story over and
over and over when we go through each of these
areas on barium There's kind of a little bit of
a story to tell on each -- on -- that repeats
I tsel f.

So one, you're going to see it's |limted
to zero to 2 feet where we showed the exceedance
of 1600, which Ms. Levert will discuss in her
testinony that nunber being extrenely
conservati ve.

So it's confined wwthin the zero to
2-foot range. You do start to see |ow
concentrations. Again, M. Levert will address
that with her RECAP and ri sk assessnent anal ysis.

And then you also start to see, in sone
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areas, a not very good correlation with the
operati onal areas versus where we're actually
seeing this. As we try to delineate, again,
you're going to start to see and we're going to
show sonme actual photos conparing where the
operational areas and sone |inear features where
t here have been sone i nprovenents on the property
for agricultural and | and use.

Q Al right. Let's nove to Area 4. Wat
were the historical site uses there?

A So Gul f operated producing wells
starting in 1941 and two sal twater disposal wells
i n 1957 and 1977. Those -- all those wells were
P&Aed in 1983 and 1984.

And t hen subsequent operators after Qulf
were there, and we had that | ocation of that
shut-in well, and we're going to show that here in

just a second on the drone photography.

www.just-legal.net

Q And here's the drone image of Area 4; is
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A That's correct. So you see the truck
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of the screen, that's Area 2 and you can see the
pond up there.

Q What are the results of the salt-based
sanpling that was conducted in Area 4?

A. Much |i ke Area 2, we did have one
| ocation, H 21, at the zero to 2-foot sanple where
ERM reported sonme exceedances of ESP and SAR W
then, again, like Area 2 and H 12, we went back
and sanpled fromthe zero -- at 1-foot intervals
within the upper 3 feet to show the | ocation.

So within the effective root zone, we do
not show any exceedances of salt paraneters at
that [ ocation. W also -- the blue boxes show
here the SPLP | ocations. And we do have a red box
here and you can see a red boring location, H16 R
2. That is part of our contingent SPLP chloride
sanpling plan. In order to collect an SPLP sanple
fromthe interval wwthin the unsaturated zone with
t he hi ghest EC concentrations, you know, to help
with the way that the DNR has |iked to see the
data in the past.

Q And is there an area on this map that
M. Angle will address that falls immediately
beneath the root zone, effective root zone?

A Yes. So M. Angle will be |Iooking at
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that H 21 and testifying to that H21, H21 R and
basically the zero to 3-foot results that we're
seei ng here.

Q So while we're on SPLP, that is an
anal ysis and testing procedure that has been
relied upon not only by LDNR and LDEQ al ong with
other |ines of evidence to show the scope and
extent of cross-nedia transfer of chlorides? |Is
that right? Salt based constituents?

A That's correct. It's one of the tools
I n the tool box, but we have nultiple |ines of
evi dence through actual sanple concentrations. W
pul | ed the subsurface geology at the site, and
that's just one of the tools that can be used to
show that we're protective of groundwater.

Q Sunmarize for us the results of barium
sanpling at Section 4, or Area 4.

A So again, sane sorry. This is that one
| pointed out, | think when we were | ooking at one
of the earlier photographs. You see the |inear
pattern or the linear line there that was taken
right along that road surface. Everything, again,
Is contained within that zero to 2-foot sanple.
Low concentrations, you know, and again Ms. Levert

w il tal k about that.
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And just the -- you're going to see here
t hat, again, the nonconformance to the historical
E&P operations versus where we're seeing sone
results.

Q And next, you have the hydrocarbon
fraction results in the soil at Area 4; right?

A Correct. So when | CON had reported the
m xtures, we went and took fraction data and you
see we had one interval at H15 from6 to 8 feet
where we had an aliphatic C 8 to C 10 carbon chain
wi th an exceedance of the soil nonindustri al
screeni ng standard. M. Levert will discuss that.

Q kay. Let's nove to Area 5. \What were
the historical uses there?

A A dual conpletion well drilled by Gulf
in 1964 and P&Aed in 1980. There were subsequent
operators east of Area 5, and it's agricultural
use, currently fallow field.

Q Let's nove to a drone inage of that part
of the property, if you could describe it for the
panel and the judge?

A Yeah. So that was the little area that
we parked in. You see just kind of the green
greenery. Really no indications of any oil field

operations that we can see on here. And then
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Areas 4 and 2 are kind of up to the top part of
t he screen.

Q And the results of the salt-based
sanpling at Area 5 were what ?

A. Li ke Areas 2 and 4, we had one -- and we
had a total of three of these | ocations where,
when the original sanpling was done, we showed
sonething in the zero to -- either zeroto 2 to
zero to 4-foot intervals. So at H 18 here, we did
see the sane thing like we did in the other two
areas. We went and resanpled at 1-foot intervals
fromzerotol, 1to 2, and 2 to 3. The intervals
within the effective root zone cane back bel ow
regul atory standards, and M. Angle wll continue
to discuss this further.

W do have a contingent SPLP chloride
sanpl e shown here at H18 R 2 to, again, satisfy

the, you know, desire to have SPLPs at sone of the

www.just-legal.net

hi gher concentrations within the unsaturated zone.
Q And next, we have the barium soi
results for Area 5. And what do they show?
A Yeah. Again, you'll see the zero to 2
Is really where everything is contained, you know,
t he spread.
| wll point out that there's -- really
225-291-6595 Just Legal, LLC Fax:225-292-6596

setdepo@just-legal.net



© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 80

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

in a lot of our data, there's discrepancy between
results between what ERM and | CON reported. And
again, Ms. Levert will kind of delve into that
even further, but that's another inportant note
t hat we observed and | think...

Q And you have, in this area as well as in
sone ot hers, proposed delineation |ocations in

connection with bariumin order to assure that you

achieve full vertical delineation -- or horizonta
delineation? |'msorry.
A Hori zonal, correct. Yes. And you see

that here in this H19 in E2 up to the top-right
of the Area 5 box.

Q Next you have your fraction results for
hydrocarbons in the soil at Area 5. Anything of
note to you there?

A Yes. We went back and did -- all of the
fraction data cane back bel ow regul atory
st andar ds.

Q Area 6, what were its uses?

A Drilled in 1964 by Gulf. It was P&Aed
In 1983. There were subsequent operators east of
Area 6 and, again, that's where, when we were
tal ki ng about earlier, you can kind of see where

the water was being held. That was a subsequent
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operat or outside of Chevron. And there's an

| npounded area that holds water and that's heavily

veget at ed.

Q This is a drone inmage of Area 6; is that
right?

A Correct. So as we're going down that

road, it's actually off to the left-hand side
where the tall trees are |located. Again, that
area that you see kind of promnently sticks out,
that's not Chevron's area.

Q And you now have the salt-based sanpling
results of the soil in Area 6. Wat did those
show?

A. So you see the yellow | ocati ons show ng
the original I CON | ocati on where ERM went back and
sanpl ed and we don't show any exceedances.

Q There is one location, is there not,

that M. Angle will address i medi ately beneath

www.just-legal.net

the root zone in that area?
A | don't believe --
Q There is not?
A Not at this |ocation, yeah.
Q Ckay.
Let's go next to the bariumresults in
the soil. Wat do they show at Area 67
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A Once again, not to bore the panel here,
but limted to the zero to 2-foot, there is
di screpancy between ERM and ICON. |'l|l point out
one exanple, but there's nmany here. H 24, zero to
2, ERM had 294, | CON had 3,490. And there's other
exanpl es as you | ook across all the data sets that
were produced between ERM and | CON.

So that -- it's limted to that zero to

2-foot sanple, and we do show here that we want
to -- we're proposing sone additional delineation
sanples. | think we have a total of seven at this
| ocation. Yeah. O maybe eight. Eight
| ocations, between sone resanples at sone
| ocations and sone delineation borings.

Q Let's go to the last area that's subject
tothe [imted adm ssion area, Area 8. Wat were
Its historical uses?

A So this well was drilled by Gulf in

www.just-legal.net

1946. It was actually a dry hole, so it was P&Aed
one year later, in 1947. |It's heavily vegetated.
It was heavily vegetated until around 2017, 2019,
and it was converted to agricultural uses. It's
currently an active rice field.
Q So this is the drone i mage of that area;
right?
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A Yeah. [|f you kind of |ook over towards
the left-hand side, you'll see the birds playing
around. But it's just a beautiful green pasture,
just a beautiful field, really no indication of
any oil field operations. And again, you see
where the row where we show those, kind of, |inear
features for bariumthat's over shown on the
ri ght-hand side of the screen.

Q One the tines you visited the site was
wi th sonme of the panel nenbers --

A Correct.

Q -- who are here today; right?

A Yes.

Q And all of you visited nost, if not all,
of these areas; is that right?

A. Yes. The panel nenbers who were there,
yeah, did -- have, but yes.

Q So let's go to Area 8. Wat did the
sal t - based sanpling show?

A Yeah. No real inpacts that we needed to
deli neate any further, and, again, we show the
bl ue box down at H 3 where we -- which is outside
of the area but where we took an SPLP sanpl e.

Q Then you have bariumresults in the soil
at Area 8. Wat do they show?
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A Yeah. You see -- again, that road we
showed to the right-hand side of the drone we | ust
saw, and, again, we see H4 and how we tried to
delineate but it just kept going along that Iinear
pattern. And | ow concentrations confined within
the zero to 2-foot area, and we are al so proposing
a handful of resanples and delineation borings to
continue to try to delineate bariumeven further.

Q So we have really two constituents, if
you mght call them of concern in the soil. It's
bari um and al so chlorides; right?

A Correct.

Q And you've tal ked a | ot about the barium
soil sanpling results and groundwater results and
al so the chloride data set. So summarize for this
panel and the judge, if you can, the sumary of
t he barium sanpling results.

A Yeah. So first, there was no 29-B
exceedances for true total barium So that was --
we didn't have anything across all the data that
we col l ected. Barium does exceed the groundwater
screeni ng standard at only one | ocation, which was
a produced water source. There was el evated
bariumin soil alnost exclusively in that zero to

2-foot range, which you've heard ne di scuss.
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And then, again, the distribution of
bari um poorly correlates with the E&P features,
and we think that's likely attributed to the
rewor ki ng of the surface soils through
agricultural use, construction of roads, et
cetera.

And we've got these two inmages here
showi ng the 1981, you can see the operational
area; and then, in 2019, where you see the road.
And you don't see the correlation in 1981, but you
do in the 2019 data set.

And then nean exceedances of screening
standard reported by I CON were not confirmed in
the ERM split.

Q And what is the summary, if you can
provide that, of the sanpling results for
sal t-based constituents?

A | think the -- probably the headline is
that we're delineated with the exception of that
one |l ocation where we want to put a nonitor well
into Area 2 up to the north. That's the one
| ocation. But elevated chloride and groundwat er
was | ocalized to the fornmer E&P operations. And
then as we did step out, there was concentrations

where we did have sone inpacts, you see them
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rapi dly decrease and decline. The chloride is --
I n groundwater is delineated in each of the
limted adm ssion areas except that one area
north -- north of Area 2.

The 29-B salt paraneters in soil are
delineated laterally and vertically in each of the
limted adm ssion areas. There was no 29-B salt
par anet er exceedance within the effective root
zone. And we've shown nultiple Iines of evidence
of protection of the underground source of
dri nking water being vertical delineation to the
| ab data, the EC probe logs -- again, |I'll point
you back to those where we did see the highest
I npacts as confirnmed by the |ab data that we
qui ckly showed that decrease, and we confirned
t hat decrease with the |aboratory data in the
soils as well. The vertical perneability, we had
three of themfrom 10 to the mnus 7 to 10 to the
mnus 9 showng that it neets the definition of a
natural liner, and the SP chloride data. So we've
got nultiple lines of evidence show ng that we're
protective of the Chicot Aquifer. And we've
proposed sanpling to conpl ete delineation of
groundwat er and suppl enent the SPLP dat a.

Q And | don't think we have a dispute with
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any of the experts either for 1 CON or from ERM or
any of Chevron's other experts that the shall ow
groundwater at this property is not a USDW is
that right?

A | would -- that is ny guess. | agree.

MR. GREGO RE: Those are all the questions |

have. Thank you.

CROSS- EXAM NATI ON

BY MR W MBERLEY:

Q M. Purdom | just want to nmake a few
t hi ngs cl ear.

You're not the one on your teamt hat
identified the chloride and barium background
concentrations in the soil and groundwater; right?

A | m not the one who did that; correct.

Q And you're not the one that identified
any of the AO s according to RECAP?

A Correct.

Q And you're not the one who deci ded what
t he groundwater classification was?

A | did look at that data. M. Angle in
our teamdid go through that, but | was part of
t hat di scussion and reviewed that.

Q You're relying upon M. Angle's opinion
for that; right?
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A Correct. But | concur with M. Angle's
assessnent that it's a GV 3.

Q Just because there's a public water
supply avail abl e, does that nean that we're not
supposed to protect the groundwater under RECAP?
Does that have anything to do with the definition
of groundwater under RECAP?

A Repeat the -- I'mnot quite sure where
you' re goi ng.

Q The availability of the public water
supply, does that play into the classification of
groundwat er under RECAP?

A. VWll, what I'll say is this -- this --
t he shal |l ow groundwater that we do see at the
surface is unusable due to its poor nature and the
yield that we have. So we don't identify that
there's a useabl e source of groundwater there at
the site until you get into the Chicot Aquifer.

Q And you're going to rely on M. Angle to
Asum t hat up?

A Well, | agree with that. | think
|'ve -- |I've | ooked at that data and -- but wth
M. Angle's -- ultimately being the person who's
going to opine on the groundwater classification,

but | have | ooked at the data as wel | and
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conpletely agree that it's a GW 3.

Q So the ground out there fromzero to
30 feet, is it soil or is there an aquifer?

A | woul d not consider any aquifer bel ow,
down until you get to the Chicot.

Q Ckay.

Now, the shallow groundwater stringers
t hat you descri bed, would you consi der those
hydraul i cal | y connected?

A In sone areas, there's sone connection.
But for the nost part, as we showed on those
cross-sections, you'll have borings right next to
each other where there is absolutely no
connection. So no, | don't determne this to be a
conti nuous connected to groundwater zone.

Q So they're sonewhat connected but not
fully connected?

A There's areas where -- there's snal
areas where there is sone connection, but these
are really nore stringers, and we've put sone in
t he ground where there was smal |l areas of
connection. But for the nost part across the
facility, we even had a | ot of areas where we went
to go |l ook to take groundwater sanples and there

was nothing there to collect or the sanples, when
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we were purging, they went dry.

Q So the various stringers out there, as
you descri be them are they separate aquifers?

A |"'mnot calling themaquifers. 1'm
calling thembasically stringers of silt that have
alittle bit of water in them but | don't
consi der them an aquifer.

Q So it's your understanding that there
are no aquifers out there bel ow or above 120 feet?

A There are zones where there is --
there's groundwater zones out there or groundwater
stringers out there, but | do not consider that to
be an actual aquifer or usable aquifer.

MR. WMBERLEY: | think that's all | have.

(Di scussion off record.)
BY MR W MBERLEY:
Q And just to clarify that, you said you

have made a determ nation that it's a
G oundwat er 37
A Yeah. Utimtely, M. Angle nade it,
but | agree with that.
Q And how can you have a G oundwater 3
Wi t hout an aquifer?
A It's a G oundwater 3 zone, is a
wat er - bearing zone. |'mtal king about a useable
225-291-6595 Just Legal, LLC Fax:225-292-6596
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aqui fer that can be used for public consunption.

Q So it is an aquifer?

A It's a water-bearing zone. |It's
stringers of that -- of water, but | don't
consider that to be an aquifer.

Q Do you understand that, under
definitions in RECAP, a Groundwater 3 neans it's
an aquifer?

A It follows up with that word "aquifer,"
but it's a water-bearing zone.

MR. W MBERLEY: No further questions.

JUDCGE PERRAULT: Any redirect?

MR, GREGO RE: None.

JUDGE PERRAULT: Do any of you have questions

for this wtness?

PANELI ST DELMAR: Yes, Your Honor. W're

ki nd of discussing it.

JUDGE PERRAULT: Do you need a second? Take

a second.

Wiile they're doing that, | want it nake
it clear. Let's see. Exhibit 1.7, which was
the curriculumvitae, was there any objection
to that being admtted into evidence?

MR. CARMOUCHE: No. No objections.

MR. GREGO RE: Judge, just for clarity on the
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record, M. Purdomreferred to several of the

attachnents and appendices in the proposed

nost feasible plan. So with that being said,

Chevron files and offers Chevron Exhibit

No. 1, which is its proposed feasible plan

and attachnments. In addition to Chevron 147,

which is his CV, Chevron 45, which is RECAP

that M. Purdomreferred to in his testinony,

and Chevron 46, which is 29-B.

MR. W MBERLEY: Can you state the one right

bef ore 29-B?

MR. GREGO RE: RECAP, Chevron 45.

JUDCGE PERRAULT: So you're offering

Exhi bit 145 and 46, and we've al ready done

1.77?

MR. GREGO RE: Yes, Your Honor.

JUDGE PERRAULT: Any objection to Exhibit 1,

Exhi bit 45 or Exhibit 462

VMR, CARMOUCHE: No, Your Honor.

JUDGE PERRAULT: No objections. So ordered.

They shall be admtted.

MR. GREGO RE: Just for clarity, | didn't

hear that. Sone fol ks said you may have said

"1.47." I1t's 147 is M. Purdom s CV.

JUDCGE PERRAULT: So it's not 1. -- it's 1477
225-291-6595 Just Legal, LLC Fax:225-292-6596
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MR, GREGO RE: Yes.

JUDGE PERRAULT: So Exhibit 147, M. Purdom s
curriculumvitae, is admtted into evidence
Wi t hout objection.

Thank you for correcting that.

JUDGE PERRAULT: Is the panel ready?
PANELI ST DELMAR:  Yes, Your Honor.

JUDGE PERRAULT: Who wants to go first?
PANELI ST DELMAR: | will. Chris Del mar.
JUDGE PERRAULT: Ckay. Please proceed.
PANELI ST DELMAR: So | have a coupl e of
gquestions about the cross-section -- well, |
have a question about the cross-section as
well as sone of the potentionetric surface
data that was neasured.

So for the cross-section | ocations, you
have the Ato Aprinme. It has a nice east to
west | ook, trend until about H 3 and then it
makes this big sort of north-south dog | eg.

Coul d you explain why y'all decided to
make that sort of track?

THE WTNESS: Really, we wanted to really
just capture all of the data that was right
over there in that background. So it was

just to capture nore area. So it was -- we
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could have cut it off at -- | think it was

H 32 A and B where we had, so we could have
cut it off at that point, but we were right
there with those other two, so we just let it
j ut down.

PANELI ST DELMAR: Al so, between H 3 and H 32,
are there any other sanple points there, any
| ogs avail abl e that coul d have given sone
nore information? Judging by the scale, it's
about 2500 to 3,000 feet of just here's one
spot, here's the other one, here's the next.
THE WTNESS: Yeah. So we did |ook at the
deeper borings to try to get the nost

I ndi cation. There were sonme nore bori ngs,

but they just didn't have the depth to really
provide a whole | ot of detail that really
meant anything. Al of our boring | ogs are

I ncluded in our expert reports and so we've
produced that, so they're there and
avai |l abl e, but there wasn't any, you know,
real reason why we didn't include those,

other than they just really provide the depth
I nformati on.

PANELI ST DELMAR: And the cross-section for C
and D, those are in the MP?
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THE W TNESS: Correct.
PANELI ST DELMAR:  The figures? Ckay.

They weren't in the presentation.
just wanted to nmake sure.

THE WTNESS: Right. Just for the tinme and
consi deration, we just wanted to have those
couple in there.

PANELI ST DELMAR: Al so, do you -- |'m going
to junp around a little bit on ny questions.
But do you know t he depth of the Bayou
Lacassi ne?

THE WTNESS: Yes. W did neasure that. |
believe it's 10 feet was the depth to the
bott om

PANELI ST DELMAR:  Ckay.

And | do have one question about, again,
the potentionetric surface on H 10. Wen you
had it nmeasured, nost of the wells in the
area were 1 foot or mnus 1 foot bel ow sea
|l evel. This one was mnus 5. So there's
obviously a very significant difference
between that. Was water renoved before the
sanpling? Like was it -- because |I'm
assum ng no one's punping fromthis

nmonitoring well?
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THE W TNESS: Right.

PANELI ST DELMAR: So | don't assune it's a
punpi ng center. But what caused that sort of
draw- down at that spot?

THE WTNESS: Which well was that? Was that
t he one over towards the far east?

PANELI ST DELMAR: H- 10.

THE WTNESS: So no. W never -- the first
thing we do when we go out to take the water
| evels is that's our first activity, so no
draw- down, no type of punping or sanpling is
occurring prior to that water |evel being

col | ect ed.

PANELI ST DELMAR: So just sort of mnus --
just negative 5 feet is kind of anonal ous,
"somet hi ng happened and you don't know what"
ki nd of thing?

THE WTNESS: Well, it could be the
stratigraphy down below. That may be the one
where there's a little nore sandy zone to it.
So | believe that may be part of the

expl anati on there.

PANELI ST DELMAR: And ny | ast questi on,
referring to the chloride in groundwater

slide, the background val ue that you pl aced
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at the bottom of the slides was
687 mlligrans per liter.
THE WTNESS: Correct.
PANELI ST DELMAR:  And |I'm | ooking at the
background values in Area 1 and Area 9. And
all of those are |Iower than 687. So how did
you cal cul ate background for that?
THE W TNESS: Yeah, so that was done by --
within our ERMteam using the ProUCL
software, and Ms. Levert would have to go
into alittle bit nore detail on how that was
done, but that was done through ProUCL.
JUDCGE PERRAULT: Anyone el se have a question?
PANELI ST OLIVIER. | think we're good. Thank
you.
MR. CARTER: Qur next witness is Patrick
Ri tchie.
JUDCGE PERRAULT: Do y'all want to take a
ten-m nute break?

Any objection? W're going to take a
ten-m nute break, and then we'll conme back
W th your next w tness.

We'll go off the record.

(Recess taken at 10:45 a.m Back on

record at 10:58 a.m)
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JUDCGE PERRAULT: We're back on the record.
It's now 10:58. [I'm Charles Perrault. W're
conducting a hearing, Docket No. 2022-6003.
Chevron's presenting its case, and it has its
second W t ness.
MR. CARTER: Yes. Chevron calls Patrick
Ri tchie.
JUDGE PERRAULT: Cone forward, sir.
Pl ease state your nane for the record.
THE WTNESS:. Patrick R I-T-CGHI-E
PATRI CK Rl TCHI E,
havi ng been first duly sworn, was exam ned and
testified as foll ows:
DI RECT EXAM NATI ON
MR CARTER. And as with M. Purdom we'l/|
provi de copi es of the PowerPoint presentation
that will be presented wth M. Ritchie's
testi nony.
JUDGE PERRAULT: State you nane for the
record.
MR. CARTER: |'m Johnny Carter.
BY MR CARTER
Q M. Richie, please introduce yourself to
t he panel .

A Yes. M/ nane is Patrick R tchie.
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Q What do you do, M. Ritchie?
A |*'man ecol ogist, and | work with nmy own

conpany, Ritchie Ecol ogi cal Environnental

Ser vi ces.
Q What is your role in this case?
A. The role in this case, | have worked

with Dr. Luther Holloway. W have coauthored a
report. Qur purpose of our study was to view the
vegetation health of the site and characterize the
effective root zone of the vegetation grow ng on
the site.

Q What i s your educational background?

A | have a bachel or's degree in ecol ogy
and evol utionary biology from Tul ane University.
| also have a naster's degree from University of
Florida Coll ege of Agriculture and Life Sciences
In soil and water science.

Q Do you have professional certifications?

A | do. | have two professiona
certifications. The first one is a certified
seni or ecol ogist that requires ten years of
experience in the field of ecology as well as
education as well. Simlar, the professional
wet | ands scientist also has requirenents for

education and experience, and | hold both of those
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currently.

Q Do you have experience in eval uating
effective root zones?

A Yes. | have significant experience over
the last eight to ten years working with these
cases and determ ning effective root zone studies.
| ' ve conducted over 25 of these in one way, shape
or form all in Louisiana starting with field
wor k, conducting the field work, also helping wth
produci ng any of the docunents that go into the
report and witing and altering ny own effective
root zone determ nations as well.

Q How many of the effective root zone
studi es that you have worked on have invol ved
agricul tural |and?

A The majority of them have. 1In these
cases, we wll viewthe different habitats that
are present at the site. And many of the sites in
Loui si ana have sonme agronom c conponent to it, and
we' ve revi ewed those as well.

JUDCGE PERRAULT: M. Ritchie, please speak

| ouder.

THE W TNESS: Yes, sir.

BY MR CARTER
Q M. Ritchie, you coauthored the report
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with Dr. Holloway. You nentioned Dr. Holl oway.
Wo is Dr. Hol |l oway?

A Dr. Luther Holloway is a Ph.D. who has
done effective root zone studies for many years.
He has significant experience, over 40 or 50 years
of experience, and |'ve worked with himfor many
years and ot hers that have done effective root
zone studies in Louisiana, but he has since
retired.

Q Have you testified before LDNR before?

A That is correct, | have.

Q Whi ch case was that?

A That was the Newran case.

Q What did you testify about in the Newran
case?

A It was simlar to this case. | did an
effective root zone study with Dr. Luther Holl oway
In that case, also viewng the vegetation and the
different habitat types of that property as well.

Q Have you worked with Dr. Hol | oway on
matters where he testified to LDNR about the
effective root zone?

A Yes. We've been working together
simlar, in a partnership so to speak, for nmany

years. And sone of these cases that he's worked
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on nost notably would be Hero Lands recently, LA
Wet | ands and sone ot hers, yes.

MR. CARTER We tender Patrick Ritchie as

expert in botany, agronom c and pl ant

ecol ogy, soils and root zone anal ysis.

MR. KEATI NG  Your Honor, Matt Keating for

Henning. | don't have any questions or

traverse.

JUDCGE PERRAULT: Do you accept him as...

MR. KEATING |'mnot challenging the tender.

JUDGE PERRAULT: Pl ease proceed.

MR. CARTER We'd also like to offer and file

Chevron Exhibit 5.
BY MR CARTER

Q And you have a copy of that if you need
torefer toit; correct, M. Ritchie?

A Yes, sSir.

Q What is that, Exhibit 5?

A This is the author -- the report that |
authored with Dr. Luther Holl oway.

Q Pl ease summari ze your opinions in this
mat t er.

A So when doing an effective root zone
study, it's very inportant to do a site-specific
study. And so that's what Dr. Luther Holl oway and

www.just-legal.net

225-291-6595 Just Legal, LLC Fax:225-292-6596
setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 103
DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

| have done at this property. W assessed the --
surveyed the rice crops, also sonme trees and sone
her baceous vegetation in the fallow areas of the
property. W' ve also determ ned the effective
root zone, and it's very shallow for this type of
site, these types of soils. And the effective
root zone is -- ranges between 5 and 10 i nches.
And in our study, we also take a tour of the site,
and we | ook at the vegetation. And as the panel
has seen in sone of our aerial views and drone
footage, the property is growi ng healthy and has

robust vegetation throughout the site.

Q So we've been using this term"effective
root zone." \Wat is an effective root zone?
A So the effective root zone represents

the portion of the plant's root systemt hat
obt ai ns the maxi mum anount of nutrients and water
that sustains it through its entire life cycle,
through its germination all the way through its
growt h and reproductive cycle.
Again, it's not the deepest roots, but

It is the maority of the root system

Q There is an illustration on this slide.
What is this illustration that is on this slide?

A So this is inportant for the panel to
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see and understand. So this is photographs that
were taken fromthe soil cores fromthe sanples
that we collected in our observations. So for
this sanple, it's R 03, which is a rice specinen
that we collected in the field.

And what you can see on the left is a
coll ection of the photographs that we took of the
core itself. And what | did was | highlighted the
root systens as we sawthemin the field. This is
a diagramor representation. So it's not to
replace all of the studies that we've done, but
it's to give you an idea of what we're | ooking at
when we deternmine this effective root zone. And
as you can see here, there is a scale going from
the surface all the way down to 2 feet, 24 inches.
And what we have in this section on the right is
we' ve renoved the photographs and so you can see
essentially the root systemthat we're revi ew ng
while we did our study. And in this exanple, you
can see that we've determ ned the effective root
zone to be 5 inches. W notice that there are a
couple of little de mninus roots bel ow that, but
as you can see and the panel understands, a | arge
percentage of root systens are within that

effective root zone.
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Q How i s the nethodol ogy for anal yzi ng
effective root zones and effective root zone
studi es, how has that been devel oped?

A It's been devel oped over many, nany
years. So root zone studies are very
| abor -i ntensive, and the nethods of | ooking at
roots and root systens really hasn't changed nuch
over the years. And what we have here is one
exanpl e of one of the ol dest docunents that we've
used as -- as one of the nmethods or docunents that
descri be the nethodol ogy for conducting one of
t hese assessnents.

This one's a 1971 paper from Shernman and
Genuchten. It's a Dutch paper, and it's been
supplenented with nultiple iterations of new
studi es and new types of papers and peer-revi ewed
papers that all have consistent nethodol ogy
simlar to what we have used in this site.

Q What are the nethods that you find in
the literature for studying effective root zones?

A So for this site, we incorporated and
utilized three different nethods. So as the quote
down at the bottomis another paper that describes
nmet hodol ogy, it's often necessary to do nultiple

nmet hods. Root systens are very conpl ex, and the
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different vegetation types warrant nultiple

met hods. And what we did here is we | ooked at
three different nethods: excavation, a nonolith
and the hand auger.

Q Descri be the excavati on net hod.

A The excavation is sinply what it sounds
like: W get out there with sone shovels and hand
tools and we excavate the root system W'IlI|l go,
we'll find a nice healthy tree and we will | ook at
the root systens that are growing laterally and
vertically and we'll excavate around all the major
roots and follow themdown if -- wth depth to
conduct our assessnent using that nethod.

Q Descri be the nonolith nethod.

A So the nonolith nethod is a whol esal e
extraction of the soil core, the vegetation, and
the root system As you can see in the photo here

in the mddle, we use a spade and we dig out a

| arge chunk of soil. It's a big soil core. And
what we'll dois we'll lay out that soil core,

we'll cut it open and expose the root systens of
the plants. So we'll follow fromthe surface al

the way throughout that profile and expose the
root systems to nake our determ nation, as you can

see in this photograph.
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Q And descri be the hand auger nethod.

A And the hand auger is an additional
method that we'll utilize particularly in deeper
soils. |I'msure the panel has used a hand auger
before. W've all gotten behind one and turned it
in the soil. And what we'll do is, simlar to the
monoliths, is turn the hand auger, pull out a soi
core, expose the roots that are present or absent
in that, and nake our determ nation based on that
met hod as wel | .

Q Did you use all of these techniques for
your root zone study on the Henning property?

A Yes, we did.

Q When did you go to the Henning property?

A It was Novenber, Decenber of 2021.

Q So how many days were you on-site on the
Henni ng property for the effective root zone
st udy?

A For this study, it was a week of work.

Q And that was in Novenber, Decenber?

A Yes, sir, that's correct.

Q How were you able to do a vegetative
study in the winter?

A There is definitely sone differences in

an overwi nter survey than in the spring; however,
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many plant species wll actually flower or grow
seeds and produce in the wintertine, as sone of
t he panel may know.

We al so have evergreen speci es and
things |like that that we can observe. And then
al so just as far as trees and things |ike that go,
just looking at the structure of the ecosystem
t he presence of particular species, their growh
habit, and just the nature of them nakes it
possible to do that. |[|'ve had quite a substanti al
experi ence doi ng overw nter surveys throughout ny
car eer.

Q What is the effect of |ooking at rice in
particular during that tinme of year in Novenber,
Decenber tine of year?

A So what is inportant about this was the
crop had fully devel oped, it had been grown and
cut. So this is after the harvest of the rice.

So the root zone that we're | ooking at postharvest
Is the nost nmature root zone that you could have
in the plant. So what we're seeing is the nost
robust root systemthat this plant woul d have
during our investigation.

Q How nmuch of the Henning property did you

see when you visited it?
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A We do a tour of the entirety of the
site, particularly around some of the well
| ocations that are part of this hearing today.
And that's what we do, is the majority of the
site, we look at it, yes, sir.

Q What sorts of vegetation did you see on
t he property?

A So what we'll try and do is get a good
representation of howthe land is being used with
t he vegetation types that we have there. So this
one, we have obviously rice agricultural crop, but
we al so found sone areas where there were trees
growing. So we wanted to do an assessnent of the
trees as well, particularly if there was sone
potential for growh of trees. And also the
fall ow areas where you had just vegetation
her baceous shrubby vegetation grow ng at sone of
the former agricultural fields. So those were the
three vegetative classes that we revi ewed.

Q What were your observations about the
agricul tural crop?

A It was extrenely dense, they have
conpleted their harvest and everything up here to
be simlar to a fine-growing rice crop.

Q What were your observations about the
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trees on the site?

A So the trees, as M. Purdom had shown
t hrough sone of those historical aerials, there
was a | ot of operations on-site and so the trees
that we were able to find, they were either by
Bayou Lacassi ne, but the ones that we investigated
were central to the property. They were a second
growth. They had m xed class of different
species. And what we did is we nade observati ons
of the nost dom nant and ol dest trees that we saw
on the site.

Q What were your observations about the
her baceous plants on-site?

A. Now, the herbaceous plants were very
vi gorous. And you can on in this photograph, and
t hose panel nenbers that have been on-site, you
can see there's a wide variety of different
species growing in those fallow areas.

Q So on the next slide, what is this map
show ng?

A So this is a representation of our
sanpl e locations. So we have selected three tree
different species: The red maple, the sweet gum
and the Chinese tallow. O course, that is an

| nvasi ve species; however, it was pretty dom nant
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on-site, so it was one of ours that we sel ected.

The her baceous species, we had four
different species that we | ooked at. W had the
bushy bl uestem sand spi kerush, comon rush and
t he sugarcane plunme grass. And one thing notable
about that, which Dr. Helen Connelly wll probably
di scuss, those are often found in sone wetl ands
species as wel|.

And then we also did rice observations
as wel | .

So on this picture right here to the
|l eft, or the western portion of the property,
t hose yell ow dots indicate the herbaceous
| ocations. And those were fields that were |eft
fallow during the time of our investigation.

The central portion, those green dots
I ndi cate the three | ocati ons where we observed the
trees. And then to the east and sout heast, those
are the blue dots that indicate where the rice
observati ons were nade.

Q How di d you sel ect the specific
| ocations that are shown on the nmap?
A So before we go out in the field, we do

a nunber of different things to select our

| ocations. One thing is we'll ook at historical
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aerial photos, again |looking at if there are any
footprints of formal operational areas or any
other kind of land activity.

We'll also | ook at the USDA soil survey.
W like to try and get a good representation of
the different types of soils on-site, as soils can
dictate root growmh and penetration in the soils
as wel | .

And then other things, |ike I CON s
report or any of these areas of -- you know, where
t he sanpling has been conducted. And what we'll
do is we'll take all of that information and we'l|l
try to get a good representation of the property
and avoi di ng sone of those constraints that |
mentioned as far as forner operational areas and
things |ike that.

Q So let's | ook at each type of specinen
separately.

How di d you neasure the root zone for
the rice?

A So what we did with the rice is w did a
conbi nation of the nmonolith and the hand auger.
So goi ng down to 24 inches, maybe a couple inches
here or there with the hand auger, but generally

what we did was simlar to what | had descri bed
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previously. W extracted the rice crop, we opened
up the soil core and | ooked at it and nmade our
assessnent of the rooting depth of this. And the
effective root zone for the rice crops ranged from
5 to 7 inches.

Q How di d you neasure the root zone for
the trees?

A So trees are a little bit nore -- a
little bit nore work out there; right? So we had
a nunber of individuals, and we all had shovels
and spades and hand augers and everythi ng el se,
and we went out there and excavated around all of
t hese roots. \What the panel can see in this
phot ograph, we spray-painted the roots bright
yell ow so that you could see where the roots go.
So we follow those major roots, and we dig around
themand then find if there's any roots that are
descending in the profile, we'll dig and foll ow
those as well, and we'll make our assessnent based
on those excavations. And for this site, we had
effective root zone between 5 and 10 i nches for
the different trees.

Q And how di d you neasure the effective
root zones for the herbaceous pl ants?

A Her baceous is the exact sane net hodol ogy
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as the rice. W extracted the nonolith, also did
hand augers below it. And as you can see on the
right-hand side, we were able to cut the core
open, view the root systens as they were grow ng
in situ on the site, and we had an effective root
zone between 5 and 9 i nches.

Q Wll, let's sunmarize your opinions in
the case. Wiat is your first opinion?

A So the assessnent started with a general
tour of the site. So we went to these forner
operational areas. And we |ook at vegetation. W
try and |l ook and find any of these indications
that there has been inpacts to the vegetation,
whi ch there were none.

The wi de variety of species that we saw
on-site were productive and growi ng and had no
visible signs of inpacts fromany of the E&P

oper ati ons.

Q What is your second opinion?
A The next opinion has to deal with the
soil. So again, root zone studies are specific to

the soil types. Again, the soil types that we

have here are silty clay with sone real heavy

clay. |If you went and got a shovel out there and
you pulled that nonolith out, they call it heavy
225-291-6595 Just Legal, LLC Fax:225-292-6596
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clays for a reason. |It's pretty heavy. And so,
because of that clay content, it's naturally
flooded. A lot of those areas were flooded, which
makes it perfect for rice cultivation.

Q And what is your third opinion in the
case?

A The third one deals wth renediati on.
So the purpose of the effective root zone is to
provi de additional insight or additional paraneter
to M. Angle and others that will -- the panel to
determ ne what renedi ation depth is necessary for
the growth of vegetation.

So we highlighted that the effective
root zone is quite shallowin this case and that
anyt hi ng beyond that, for the growth of
vegetation, IS unnecessary.

MR. CARTER: Thank you for your tine. W
pass the wtness.
JUDGE PERRAULT: Any cross?
MR. KEATI NG Yes, Your Honor.
CROSS- EXAM NATI ON
BY MR KEATI NG
Q Judge Perrault, panel nenbers,
M. Rtchie, Matt Keating for Henni ng Managenent
LLC
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M. Ritchie, do you recall | took your
deposition in this case a few nonths back?
A Yes, sir. You feeling better now?
Q | am Thank you.
| just want to clarify a fewthings with
regard to this particular property and what your
know edge or experience nay be relative to the

property. kay?

A. Yes, sSir.

Q You' ve never done any rice farmng;
correct?

A. | amnot a rice farner.

Q And you' ve never done any sugarcane
farm ng; correct?

A. No.

Q You aren't offering any opi nions about
whet her or not this property is suitable for rice
or sugarcane farmng; true? That woul d be outside
your expertise?

A | think that ny opinion deals with the
renmedi ati on depth for the rice or the growh of
rice, sol don't think that is a correct
st atement .

Q kay. So you believe that you are
conpetent to say that this property right nowis
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suitable for growing rice?

A It's growing rice as we speak, so |
believe that that is a positive statenent.

Q Are you aware that the district court
judge has ordered that, based on Chevron's
adm ssion, the Henning property is not suitable
for its intended uses?

A |'ve reviewed the order, but again,
that's legal determnation; so as a scientist, |'m
| ooking at the site itself and maki ng ny
determ nation based on the data that | coll ected.

Q So you' re choosing to not consider and,
in fact, ignore the district court's order?

A. That's not necessarily what |'m doi ng as
far as the legal interpretations and things |ike
that. That would be for an attorney or soneone
el se to handle. M/ purpose or scope of nmy work is
to provide the information for the panel and
others to determ ne those results.

Q You' re not asking these panel nenbers to
i gnore the district court's order, are you?

A No. Again, ny scope is based on the

study that | did as far as determ ning effective

www.just-legal.net
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construction, naintenance, operation of any
crawfi sh ponds?

A No.

Q And you're not offering opinions about
whet her or not this property is presently suitable
for crawfish farmng, are you?

A. No.

Q You agree it's very common for farners
I n South Louisiana to rotate between rice farmng
and crawfi sh farm ng?

A Yes.

Q Have you ever been involved in preparing
and maintaining rice fields for duck hunting?

A. No.

Q You're not offering any opi nions about
whet her or not this property is suitable for duck
hunti ng, are you?

A. No.

Q Have you ever constructed or nmaintai ned
a stocked fishing pond?

A | have not.

Q Have you ever been involved in seeding
t he bel owwater surface structure of a stocked
fishing pond?

A No, | have not.
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Q You're not offering any opi nions about
whet her or not this property is suitable for
st ocked fishing ponds right now, are you?

A | ' m not opining on that.

Q Are you experienced in residential or
comerci al building construction?

A | have experience with site assessnents,
permtting for comercial and industri al
facilities. | do have that experience.

Q kay. Did you do any determ nation in
this case whether this property was presently
suitable for residential or comrerci al
devel opnent, be it warehouses, rice drying
operations or even a residential subdivision?

A No. That is not part of ny...

Q So you're not offering any opinions
about whether the property is or is not suitable

for those things?

www.just-legal.net

A No. That's outside of nmy scope.
Q When | deposed you back in August, you
said that you had not read the Henni ng Managenent
corporate deposition; correct?
A That's correct.
Q Have you since read it?
A Yes, | have.
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Q So, to be fair, you did not take into
consi deration what M. Henning' s potential future
uses of the property are in your analysis; true?

A In the report, no.

Q Ckay. And the only portion of the nost
feasi bl e pl an proposed by Chevron that you
authored is essentially opining on the effective
root zone and attaching your report; correct?

A That is a correct statenent.

Q Your determ nation of the effective root
zone of this property is limted to whatever
vegetation is currently on the property; right?

A Yes. But it is also suitable for --
with ny experience, for other vegetative uses as
wel | .

Q That's outside the scope of your report
and your opinions in this case, is it not?

A We did not reference any other sites in
ny report.

Q Ckay. You' d agree that there are many
ot her potential future uses of this property that

have nothing to do wth the effective root zone;

correct?
A That's correct.
Q Ckay.
225-291-6595 Just Legal, LLC Fax:225-292-6596
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And any issues relative to
cont am nati on, whether there is or is not
contam nation on the property, is outside of your
area today; correct?

A | have not opined on contam nati on.

Q Ckay. Your opinions with regard to
effective root zone have no bearing on any
groundwat er -- whether or not any groundwater
remediation is required; true?

A No. | don't have any opinions on
gr oundwat er .

Q You agree SOme Crops are nore
salt-tol erant than others?

A. | agree with that.

Q You agree that when you have an EC, or
el ectrical conductivity which M. Purdomtal ked
about earlier, above 3 mllinmhos per centineter,
your rice crops can have a reduction in yield?

A There has been published studies that
have that as a threshold; however, there are
site-specific things that could have differences.

Q But that's a peer-revi ewed published
standard that generally is applied?

A Yes.

Q Ckay. Simlarly, when you have EC above

www.just-legal.net
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1.7 mllinmos per centineter, sugarcane crops can
have a reduction in yield; true?

A. That's true. And as far as literature,
|"ve also seen |literature that has nunbers that
are greater than that. And sone of ny experience
I N sugarcane has countered to that nunber as well.
And that's what |'mbasically saying, is that |
have experience with other sites that have had

simlar crops grown and those nunbers are not a

hard and fast rule.

Q Ckay.

Can you cite to any publications that
say ot herw se?

A. Of the top of ny head, |1'd have to go
back and | ook at sone of ny other references, but
there -- | do have sone.

Q Do you agree that when you have EC above
1.0 mlIlinmhos per centineter, soybean crops can
have a reduction in yield; correct?

A | don't believe that's true.

Q The sane publications that you
acknowl edged with regard to 3.0 for rice and 1.7
for sugarcane say 1.0 for soybean but you di sagree
on the soybean?

A Well, again, we're | ooking at
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publications. There's a nunber of publications
that give a variety of ranges of thresholds. So
for me to just tell the panel that this is a
nunber that you need to | ook at, there is a w de
variety of studies and things like that and that's
why site-specific information i s probably

| nport ant.

So for ny experience, there is healthy
rice growng on-site, is where | would defer to ny
opinions in this case.

Q You didn't undertake to evaluate the
salt tolerance of the various vegetation on this
property, did you?

A No.

Q Al you did was an effective root zone

anal ysis; correct?

A That's correct. | did not do that
anal ysi s.
Q You coauthored this report with

Dr. Luther Holl oway; correct?

A. Yes, Sir.

Q |s Dr. Holloway kind of a nentor of
your s?

A He has been for years, with many others.

Q And he's, as you stated earlier
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candidly -- you and | are both a little younger --
nore experienced at doing root studies at this
point in your career; true?

A | " ve probably done -- |'mnot sure the
exact nunber he's done, but as far as the ones
here in Louisiana, |'ve probably conducted work
with himon alnost all of them other than, you
know, maybe a handful of them So the last ten
years, |'ve worked on al nost all of the ones he's
wor ked on in Loui si ana.

Q And he had another 30 or 40 years before
that on his own?

A Wll, yes; correct.

Q You ultimately determ ned that the root
zone to be considered for any soil excavation on
this property is 12 inches; correct?

A For the growth of vegetation, yes.

Q kay.

You previously told me when | took your
deposition that you did not do any work on the
Litel case, the Litel property; correct?

A. That is correct.

Q Since | took your deposition back in
August, have you | ooked into the Litel matter at

all ?

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net



© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 125
DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

A Yes, | have.

Q You woul d agree with ne, then, that the
Litel property is |located about 3 mles fromthe
Henni ng property?

A Yes.

Q Are you aware that Dr. Holl oway
determ ned the effective root zone on the Litel
property, arice farmless than 3 mles fromthe
Henni ng property, to be 24 inches?

A So at the tine, | didn't know how to
answer that question, but | do now. The rice
growing on the Litel property had an effective
root zone ranging fromb5 to 11 inches. So the
deepest effective root zone for the rice was
11 inches on that site.

Q You' re aware, though, that Dr. Holl oway
recomrended soil excavation down to 24 inches,
which is twce what you're recommending in this
case; correct?

A Yes. And again, to the panel's
understanding, is that we will give a
reconmmendati on based on a wi de variety of
vegetation. There was sone vegetation that
Dr. Holloway viewed on the Litel property that was

not present at the Henning property.
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Q You previously told ne that you had not
done any work on East Wiite Lake, or Vermlion
Pari sh School Board case; correct?

A That's incorrect.

Q You have done with work on it?

A East White Lake? Yes.

Q Ckay. Do you recall when | previously
asked you if you were aware of how deep the soil
excavation had gone at the south tank battery B
pit?

A No. That is the portion that | did not
have any participation in, yes.

Q You' re aware that ERM vyour conpany,
recommended soil excavation only down to 24 inches
at the south tank battery B pit when they cane to
this LDNR?

A Again, | think ny answer's the sane. |
don't recall or have know edge of what those
deci si ons were.

Q Are you aware or are you not aware that
Chevron has now been required to excavate soil
down to 8 feet at that |ocation?

A | have no know edge of that project
anynor e.

Q Are you famliar with the Agri South
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matter that canme before this LDNR panel ?

A | am aware of that, yes.

Q You're aware, then, that the root zone
was determned to be 8 feet on that property?

A So in reading that, there was a couple
different things wwth that. They | ooked at a
total rooting depth as opposed to an effective
root zone, and there was also -- rooting depth was
not 8 feet, as | recall. It was less than that.

Q Do you recall that for certain?

A As | sit here today, | believe that was
what | had read.

Q kay. It was significantly nore than
12 inches, was it not?

A It was greater than 12 inches.

Q Do you recall, when you visited the
Henni ng property, seeing nultiple Iive oak trees
out there?

A There were |ive oaks, yes.

Q kay.

Have you ever personally or
professionally been involved in planting a live
oak tree on property?

A Yes. W actually planted one after ny

nom passed, for her, yes.
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Q Are you aware that if you purchase a
10-inch-caliper live oak, for exanple, in a pot,
that you have at |l east a 4-foot root ball at the
nmonment you first plant it in the ground?

A | don't have any knowl edge of the
specifics of the root ball.

Q Ckay. And certainly you woul d expect
the roots to grow deeper with that after you pl ant
It, assum ng the tree takes?

A Well, there's -- again, to get into the
specifics of planting a tree and how the roots
function after that is pretty conplex. | don't
know i f you want to rephrase your question, naybe
| can give you a better answer.

Q Well, have you -- did you include these
| ive oak trees on the Henning property as part of
your effective root zone determ nation?

A No. But in the Newman nmatter, we did
view a live oak tree that had a simlar effective
rooting zone as this one, and it was also in
Cal casi eu Pari sh.

Q A nonent ago, you said it had to be very
site-specific. W have the Litel property |ess
than 3 mles away that we're going to distinguish

fromthis one.

www.just-legal.net

225-291-6595 Just Legal, LLC Fax:225-292-6596
setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 129

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

What i s your understandi ng of the
typical rooting zone for a |live oak tree?

A VWll, so we're asking about things that
we didn't assess in this study, so l'mgoing to
have to defer to ny other experience when you ask
me questions about that. So...

Q Wy didn't you assess the live oak trees
on this property?

A Because they were deer residents and
they were not in the -- in, as | wuld say, a nore
native habitat of this site. So they weren't
consi dered for that reason.

Q They're on the property, are they not?

A. Right. But as |'ve discussed with the
panel , when we sel ect our |ocations, we have a
bunch of those areas that we kind of avoid; right,
because there could be sone potential inpacts to

the rooting depth based on that.

So if it's too close to a house, we've
all seen what happens to tree roots when they're
too close to a house and things like that. So
things |like that are why we woul d not include a
sanple location |like that.
Q There was a house on the property?
A It wasn't a house that | recall. |
225-291-6595 Just Legal, LLC Fax:225-292-6596
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can't renenber exactly what it was, but there was
sone reason why we did not select that |ocation.

Q The bottomline, M. Ritchie, is that
your testinony is limted in this case to
determ ning what you think the effective root zone
Is for the vegetation that's on this property?

A Yes. And applicable to the vegetation
that would grow nornmally at this site based on the
types of soil conditions we have there.

Q And certainly, you wouldn't suggest to

www.just-legal.net

this panel that M. Henning should be [imted in
what he wants to do with his property in the
future; true?

A. | "' m not opining on that.

Q You woul dn't want to be limted on your
property, would you?

A That's a difficult question to answer
because there are limtations for any property
use.

Q Legal | y?

A Yes. Legally, yes. As long as it's
| egal , yes.

Q Fair enough. Thank you.

MR. CARTER: No redirect.

JUDGE PERRAULT: Does the panel have any
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guestions? None?

You're free to go. Thank you very nuch.

Next w tness.
MR. CARTER: Chevron calls Dr. John Frazier.
JUDGE PERRAULT: Wth this witness, was there
an exhibit for his curriculumvitae?
MR. CARTER: That is in Chevron Exhibit 5.
JUDGE PERRAULT: Any objection -- are you
offering Exhibit 5 into evidence?
MR. CARTER  Yes.
JUDGE PERRAULT: Any objection to Exhibit 5
being admtted into evidence?
MR. KEATI NG No objection.
JUDGE PERRAULT: No objection. It shall be
adm tted.
JUDGE PERRAULT: Doctor, please state your
name for the record.
THE W TNESS: John Ronal d Frazi er.

JOHN FRAZI ER,
havi ng been first duly sworn, was exam ned and
testified as foll ows:
JUDGE PERRAULT: Do we have any docunents?
MR. CARTER: Yes. W have a Power Point as
wel |l for Dr. Frazier.
JUDGE PERRAULT: Thank you. Please proceed.
225-291-6595 Just Legal, LLC Fax:225-292-6596
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DI RECT EXAM NATI ON
BY MR CARTER

Q Pl ease i ntroduce yourself to the panel.

A My nane is John R Frazier. 1'ma
heal t h physi ci st.

JUDGE PERRAULT: Pl ease speak nuch | ouder.

THE WTNESS: On. [|'ve got ny hearing aids

I n because | can't hear very good; but

because of that, | think I'mtalking | oud.

JUDGE PERRAULT: You're doing great right

NOW.

THE WTNESS: Okay. | wll talk I ouder,

t hen.

A. Yes. M/ background, | have a bachelor's
of arts in physics. That's because | had to take
a | anguage and that's what gives you the arts
thing. At Berea College. That's a small |iberal
arts school in central Kentucky. | also have a
master's degree in physics fromthe University of
Tennessee and a Ph.D. in physics fromUniversity
of Tennessee with an enphasis in health physics or
radi ation protection. | did ny research at QGak
Ri dge National Laboratory, and that's sort of ny
educati onal background.

BY MR CARTER
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Q Do you have any professiona
certifications?

A Yes. |I'ma certified health physicist.
That's the only organization that certifies it, is
the American Board of Health Physics. | achieved
certification. The tests are a lot like a
pr of essi onal engi neer or sonething like that. |
achi eved certification in 1981. And every four
years, you've got to recertify. And so |'m
recertified through 2025, | think it is.

Q Have you recei ved any professiona
recognitions?

A Yes. I'm-- | was el ected nenber of the
Nat i onal Council on Radiation Protection &
Measurenents for 12 years and worked on severa
committees witing reports for the NCRP.

The NCRP is an organi zation chartered by
Congress to advise the president and the Congress
on -- and the public on matters relating to
radi ati on protection and neasurenents.

| was then el ected as a distingui shed
emeritus nenber of the NCRP, which | now serve.
Qur neeting is comng up in March in Bethesda.

Q What i s your experience with assessing

radi ation at oil field sites?
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A Several years. Mre |ike about 25 years
or so at oil field sites. Experienced both in
terns of making the neasurenents thensel ves of
radi ation | evels and then anal yzing or eval uating

radi ol ogi cal data for environnental sanples |ike

wat er and soil and vegetation over, | think,
about -- it lasted nore than 25 years.
Q How many tines you have assessed

radiation in oil field sites in Louisiana?

A Ww. | was discussing this with ny
wife, and | said | don't know how many tines, but
t here have been many. And | said probably nore
than 50. And ny wife said, no, it's been nore
than 100. So it's sonmewhere probably in that
range. It's lots of sites.

Q Have you been accepted as an expert in

courts in Louisiana?

A Yes, | have. Both in federal and state
courts.
Q How many tines have you been accepted as

an expert in courts in Louisiana?

A Well, for testifying, |I've never really
counted it exactly, but 1'd say probably over ten
tinmes.

Q In what sorts of cases in Louisiana have
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you been an expert in?
A Several of the cases have been the
| egacy clains of NORM i npacted soil or water or
equi pnent, and several of the cases were
associ ated with personal injury clains. | do
external -- | do not -- external, but | do
radi ati on dose assessnents, external and internal.
MR CARTER: [I'd like to tender Dr. Frazier
as an expert in the areas of health physics,
radi ati on safety, soil and groundwater
radi oactivity, and radi ati on dose assessnent.
MR. KEATI NG No objection.
JUDGE PERRAULT: No objection. He shall be
admtted as an expert.
BY MR CARTER
Q And Dr. Frazier, did you prepare a
report in this matter?
A Yes, | did. | brought along a copy.
Q So yes, I'dlike to file and offer
Dr. Frazier's expert report, which is Exhibit 3,
Chevron Exhibit 3, as well.
So -- very good.
So Dr. Frazier, let's talk about your

key opinions in this matter.

Coul d you summari ze your key opinions in
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this matter?

A Yes. Two pieces of pipe that | found
and the plaintiffs found on the site, not very
| ong pieces of pipe that had above background
ganma radi ation readings. | |ooked at -- by --
across the site or looking to see if | had nore
equi pnent pipe on the site, but there were two
pi eces found and actually plaintiff had
spray-painted them So the opinion is, yeah, that
pi pe needs to be renoved and | ooked to see if
there's other in this location where it was.

The other thing was no indication of

| npacted -- NORM i npacted soil on the site. And
the groundwater that had radiation -- well, excuse
me. Radiumlevels in it above the range of
background, there were three sanples. They also
had | arge anounts of dissolved solids in them and
the ratios of the -- the characteristics of the
radiumin the water were not characteristics you
get with produced water com ng up, but they were
characteristics of natural radiumcom ng from soi
into the water.

Q Were you retained in this matter around
June of 20217

A. Yes. | think it was about two weeks
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after I CON went out and did their NORM survey, |
got a call fromthe law firmrepresenting Chevron.

Q So at the tinme you were retained, did
you understand that | CON had gone out and surveyed
for NORM?

A Yes. They had observed, on behal f of
t he defendants with them and they had Chevron
with them and that observer had nmade sone notes
and so they produced the notes to ne, and | said,
well, it looks like there's a couple of pieces of
pi pe out there.

Q And then did you go out |ater and
conduct an assessnent, a survey, yourself of the
Henni ng property for oil field NORM?

A Yes, | did. M first response was: |
li ke the ICON report and | agree with -- | know
the guy that did it and I trust it, and | don't
need to go out there. They said, no, we want you
to go out there. So | went out there in June of
2022.

Q When you went out there, did you assess
t he background | evel --

A No. I'msorry. | went out there in
January of 2022. Sorry. Before ny report.
That's the key thing.
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Q A few nonths after you were retained in
June of 20217

A That's right. Right, | was out there in
January of 2022.

Q So when you went out to the Henning
property, did you assess the background radiation
| evel s of the property?

A Yes. The external radiation background
on the property, assessed that and it agreed
pretty much with what ICON s representative had
found. It's around about 10 m croR per hour.
That's the unit of external exposure rate -- over
soil -- or in contact with soil even, is about 6
over the gravel roads and things. |It's |ower over
the roads than it is over the soil. Soil has nore
natural radioactive nmaterials in it, naturally.

Q What sort of equi pnent did you use for

www.just-legal.net

your site assessnent?

A | used a ganma ray scintillation
detector. Actually, | have the one with ne that |
used.

Q Sur e.

A That's not coincidental. He said bring
your survey neter.

It's here (indicating). It's a gama
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radi ati on detector in this part of it here
(i ndi cating).

And the -- it's a scintillation
detector. It sparkles when the gamma ray hits it.
Sone of you probably use these. And the rate
neter is up above here, the high-voltage power
support.

And this is the type of sound you get
readi ng fromjust normal background. In this
room it's about 5 mcroR per hour in here. And
that's from probably the materials around that we
have in the roomand that also includes the
cosmc -- the gamma ray from cosm ¢ rays, not
photo, not light, but ganma rays fromthat. So
that's the instrunment | used.

Q And you used that to neasure the
background at the site when you got there?

A Yes. Both in ternms of in the air and
then | had a strap around it where | could | ower
It down to the ground level. And, again, | got
about 10 m croR per hour for the ganma readi ngs at
the nmeter and then on the regi on down at the
gr ound.

Q Did you conduct neasurenents -- you

menti oned a | ocati on where | CON had found two
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pi eces of pipe above background. D d you conduct
measurenents there too?

A Yes, yes. And all background till you
get right at the pipe, literally right at the
pi pe, and you go down in contact with the pipe and
| was getting 70 m croR per hour, and that's what
| CON's representative had gotten on the two pieces
of pipe. One was a few feet long, two or three
feet long. The other was a little | onger piece of
pi pe.

Q And if we ook at the next slide, can
you descri be where it was that | CON had found the
two pieces of pipe neasuring above background?

A. Yes. This is a great picture. It shows
where the pile of, sort of, trash was, and it says
"pi pe" there.

It's east of the Limted Adm ssion
Area 5. It's ny understanding even while | was
there that Chevron had not operated where this
pile of trash was. But within that pile of trash,
t here was another pipe and | surveyed all | could
get to in surveying, and there was no ot her
readi ngs except for these two pieces. And |'ve
seen this type of thing before at other sites,

other states. You know, it's no evidence of where
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this pipe cane from but it's there now, and it
shoul d be renoved.

Q |f you'll | ook at the next slide, what
Is this next slide show ng?

A Ch, this is the piece of pipe that
| CON' s representative Derek Pourciau, he had
actual ly spray-painted it. And this is one of the
pi pes that had the el evated reading. |In contact,
It was 70 m croR per hour, and if you cone up to a
neter, it's alittle over a yard, above it, it was
background. So it's -- you have to be right on it
to find it, and it doesn't present an external
dose unl ess you're down |lying on top of it.

Q So could the two pieces of pipe that
wer e neasured above background pose any potenti al
risk of radiumin the soil or in the groundwater?

A Well, | neasured around on the soil and
so did Derek Pourciau. And no indication of
anything in the soil around there. Pipe -- the
scale or the NORMin pipe is usually on the inner
surface that's builds up over tinme as scale. |It's
very insoluble. The only way you can get it out
of the pipe is either it falls out or knock it
out. And during renediation, they would take the

pi pe and they'll put tape on both ends and haul it
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away. But if you knock it out on the pipe, it
woul d be down on the ground. | didn't see any
evidence of that at all. And it's bariumsulfate,
radi um barium sulfate, and it's extrenely

i nsoluble. So even if it's lying on the ground,
It's not going to dissolve and go down into the
gr oundwat er .

Q Has ERM estimated the cost of renoving
t he pi eces of pipe?

A Yes. And | think | need to go into that
busi ness. The estimate they got fromtheir NORM
renmedi ation folks, for two pieces of pipe -- there
may be nore there because they' ve got to survey
it -- was $18,000. Once again, that was pretty
hi gh. And you' ve seen these types of things
before. But they have to go through all the
regul atory requirenents, they' ve got to do the
appropriate renoval, taping up the end of the
pi pes, and then after it's gone, they've got to
survey all the other pipe that's there and any
ot her equi pnent they could renove, and then they
have to survey the ground, every place it was, to
see if anything fell out.

So yeah, | understand there's extra

things they' ve got to do and they've got to
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docunent all of this. And in fact, they'll have
to pull sone soil sanples at the tine they do this
as part of their rel ease survey.

Q Now, you nentioned before that you had
surveyed soil at the site. Do you understand that
| CON had al so surveyed soil at the site?

A Yes. And | had a copy of Derek's --

M. Pourciau's notes. And then | had a copy of

t he person who acconpani ed those -- the
acconpani ed notes are in here. | actually nade
nore notes than this little paragraph here. [It's

in ny report. There's a few pages of notes, but
yes, these are from ny notes.

Q And how did you deci de which | ocations
to survey on the Henning property for soil?

A | started with the |ocations where the
pipe was. O | | ooked to make sure | was there.
But | al so surveyed any place | wal ked, any place
| walked to see if there's any readi ngs above
background. | didn't find any above background.
| found sone 6 over gravel and about 10s -- 10 to
12 over the dirt around there, and that's al
background range for Louisiana, in fact.

And so this was -- and | went by --

fortunately, by four wheelers, we rode out to sone
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of these nonitoring wells and while we were
riding, | had the probe, the detector, suspended
over the road or over the area there, and it
didn't get any el evated readings.

But when we get to the nonitoring wells,
| would wal k to them nmake nmeasurenents all around
that, and | even wal ked around this bl owout pond.
|'d never seen anything |like that before. But
yeah, | wal ked around that, and no readi ngs above
background there either.

Q Did you find any el evated neasurenents
from surveying the soil at any |location on the
Henni ng property?

A. Not fromsoil, no. Not at all.

Q Di d anyone take sanples of the soil for
| aboratory testing of radionuclides?

A No. No reason. |f you don't have any
el evat ed gamma readi ngs, you don't need to take
any soil sanples, and neither did | CON col | ect any
soil sanples for RAD anal ysis.

Q Now | et's tal k about groundwater. For
t hat purpose, we'll go to the next slide.

Did | CON take groundwater sanples to
test for radiunf

A Yes. They actually collected from 28
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wells and one of the sanples didn't make it to the
| ab or didn't get results fromthe | ab anyway, so
out of the 28, they got 27 groundwater sanples
fromICON. And then there were split sanpl es of
those 28. ERMdidn't | ose their one sanple there,
but they had 28 sanples, but since they shipped it
to -- ERM shipped theirs to Eberline. | CON

shi pped theirs to Pace |ab. Pace lab is just west
of Pittsburgh, Pennsylvania. And both of these
are good | abs. 1've used both of them on
different tinmes. Eberline, though, does a batch
split, a batch duplicate with each batch, and they
had four batches. So you've got 28 plus 4 is the
32. So we had 59 anal yses perforned for
radi um 226 and radi um 228.

Q And in fact, after | CON had sent
groundwat er sanples froma nunber of |ocations to
Pace and split with Eberline, were there also sone
pulled fromthe ERM nonitoring wells that were
also split in the sane way?

A Yeah. That's included in the total
nunber. The total nunber there is both the
original | CON sanples and splits and then the
Eberline -- | nmean the ERM s sanples and splits

for them

www.just-legal.net

225-291-6595 Just Legal, LLC Fax:225-292-6596
setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 146

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

Q And did you review sanple results from
bot h Pace and Eberline?

A Yes. And | included those in two tables
in ny report and | ooked at those. And |I'm sort of
a data geek. | like to ook at nunbers. And so
I ncl uded those and eval uated what they nean.

Q In those tables in your report, there's
references there to radi um 226, neasurenents of
radi um 226, and neasurenents of radi um 228. Wy
are those the two neasurenents that we're | ooking
at ?

A | assune you're | ooking at page 8 of ny
report.

Q We have paper copies if you'd I|ike,
because, actually, | don't have a slide with the
table itself.

A Yeah. That would be good if you had it.
That way, you can see the nunbers.

It's on page 8. That's the first group
of sanples. These are the ones | CON coll ect ed.
And with the splits for ERM And then page 9 has
the nmonitoring wells in there.

Q So you have described the tables that
you have if your report that are on pages 8 and 97

A Yes.
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Q And those tables list radium 226 and
radi um 228 neasurenents?

A Yes. They list the result. And the
standard of uncertainly there is 2-signa
cal cul ated standard of uncertainty for each of the
measurenments, both of radium 226 and 228.

What | didn't list on this table but
|'ve | ooked at since then was the m ni nma
detectabl e concentration, what the |ab says is
m ni nrum det ect abl e concentration. | | ooked at
that later. But | didn't put it on there.

That -- details of information are in the |lab
reports thensel ves.
Q When you | ook at the m ni num - -
JUDGE PERRAULT: Let ne stop you there for a
second. | just want to make it clear on the
record. This page 8 and 9, what exhibit is
t his?
MR. CARTER: This is fromExhibit 3, Chevron
Exhi bit 3.
JUDCGE PERRAULT: All right. Please proceed.
BY MR CARTER
Q So you nentioned observing the m ni mum
detectabl e concentration for each sanple and the

CSU, which is the standard uncertainty for each

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 148

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

sanple. Wen you | ooked at those, what
observation did you have about the results that
are shown on pages 8 and 9 fromthe Pace and
Eberline | ab data?

A. VWll, there's two qualifiers that are
put on radiol ogical data, the EPA qualifiers.
One, if the result is less than the m ni mum
det ect abl e concentration fromthe |ab, that's
consi dered a nondetect. |If the result is |less
t han the sum of the m ni num det ect abl e
concentration and the standard of uncertainty, if
it's less than that, it's qualified as a J, which
neans it's detected but not very reliably. Okay?

And so | | ooked at that for all of these

59 sanples that we have here to see what those
were, whether they were qualified or not.

Q kay. And if we ook at the slide that
Is on the screen, the fourth bullet point down, it
says 84 percent of the anal yses were nondetects or
J-qualified, detected but unreliable. |Is that the
anal ysis that you prepared?

A Yes. Using the EPA' s nethod for
defining the nondetects and the J-qualified. Wat
it nmeans is these were just real | ow

concentrations for that 84 percent.
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Q The next bullet point says that from
Pace, there were three sanples, H9, H 12 and
H 16, that exceeded the MCL for drinking water at
the tap for community water systens. Can you see
t hat ?

A Yes, you can see that on page 8. |[|f you
| ook on page 8, if you ook at H9 for Pace, you
see a 5.20. And if you look at H 12, for Pace,
which is 20.7 for radium 226, and then if you | ook
at H 16 which has .837 for radium 226 but it's
4.55 for radium 228 and the MCL is the sum of the
two results -- or the sumof the two
concentrations, radium226 plus 228.

And so if we |look at that, we see that
we've got these three wells, 9 -- get the right
one here. N ne, 12, and 16 that have
concentrations greater than the 5 picocuries per
liter. That's the MCL from US EPA for the
conmbi ned radi um 226 and 228.

Q How do the Eberline results for those
t hree sanpl es conpare to the Pace results for
t hose three sanpl es?

A Well, they didn't showit, but | relied
on the Pace results because if you got that nuch

solids init, you see Eberline, for H9, had
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38,386. You see, for H9, the TDS there? GCot
38,386 mlligrans per liter. That's a |ot of
solids. That's 38 grans per liter, okay? And so
with that many grans per liter, they should have
gotten a hi gher nunber, |ike Pace got. So |
relied on Pace results for that. | even, in ny
deposition, back in August | guess it was,

M. Wnberley deposed ne. That's what | said:
relied on the Pace results.

Q Does the neasurenent above the MCL, the
5 picocuries per liter in the Pace results for
these three wells, indicate a potential for health
effects fromthe groundwater at the site?

A. Well, they are greater than the MCL, and
if that's -- that is for a -- MCLs are defined for
community water systens, as you know, for
comunity water systens. That's in the Safe
Drinking Water Act. And it's also defined for at
the tap. So by the tine you get to atap in a
comunity water system there's sone treatnent
that usually goes on. And usually the treatnent
Is to renove solids. And if you renove the
solids, you renove the radium That's the way it
is; the radiumis in the dissolved solids. But

does it present a risk here if soneone -- or a
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dose above background? In terns of cal cul ating
it, it would present one. But you' ve got to have
soneone drinking that water and you' ve got to have
sonmeone over periods of time drinking it.

But ny experience with radi um
I ngestion -- and not just ny experience, the
publ i shed data for radiumingestion says that,
really, you're going to ingest hundreds of tines
nore than the MCL for radiumthroughout your life
bef ore you can have an ingested radi umthat would
cause health effects. Now, that's based upon the
radi um dol | painters and based upon the other
radi um wor ker s.

So the MCL for radiumis 5 picocuries
per liter. |It's a very |ow nunber. And there's
actually a lot of comunity water systens in the
country that have radi um hi gher than the MCL.
They don't shut them down. They just neasure it,
say it's higher and then they continue using it.
It's not a cut-off where you have a health effect
above it or where you don't.

Q Are there any Loui siana regul ati ons
governing oil field NORMin groundwater?

A. No.

Q There is a figure in | CON s paper
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showi ng a background radi um |l evel for groundwater

on the Henning property of 0.86 picocuries per

liter?
A Do you have that one?
Q |s there a basis in the data for

cal cul ati ng the background | evel of radiumon this
property?

A VWell, ICON clainmed to calculate the
background by having five background wells and
t hey | ooked at the radium 226 and the radi um 228
I n those five background wells. Those results are
listed on table 1 on page 8. They're listed
there. | forget the nunbers there now. It's --
think it's H3, H32 A 32 B, 33, and 34.

But if you | ook at those results,
they're all nondetects. |If you look at the -- |
didn't put it on this table. But if you | ook at
all the m ni mum detectabl e concentrations, they
were less than that. So they were all nondetects.

And so when you try to calculate an
aver age background or a background concentration
| i ke this .86, you would need to have data that
you could rely on to do that. And all these
nunbers are nondetects and you can't really do the

mat hemati cs on that type of thing.
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So | don't know the basis for that . 86.
| know what they claimit is, but the data upon
which they base it is not -- those are nondetects.

Q Has there been any testing of
radi onuclides in surface water on the Henning
property?

A Yes. You heard earlier about the two
sanples. One was 2 feet down at the bl owout pond.
The other was 13 feet down. And those sanpl es
were col |l ected and anal yzed. They're actually on
the bottom of the table on page 9.

Q We al so see the results on the slide
that is being shown as well.

A. Yeah. And all four of those results
were -- the radium 226 and radi um 228 were
nondet ect s.

Q What is your opinion about the surface
wat er sanple results?

A Regarding radium it's clean water.

Q Did you assess the overall potential for
health effects fromradi onuclides presented by the
Henni ng property?

A Yes.

Q In looking at this slide, as the final

slide in your presentation, what did you concl ude?
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A | just -- there's no reasonable
potential for anyone on or near the property to
receive a radiation dose for oil field NORM on the
property greater than the range of natura
background radi ati on doses in Louisiana. You just
don't have a source that's going to give you
that -- any radiation dose above the range of
nat ural background.

Now, do you receive a radiation dose?
Sure. From natural background, just |like we're
receiving it in this room But being out on this
site, would you get a radiation dose greater than
t he range of background in Louisiana? No. No
scenari o about what you can get there.

MR. CARTER: Thank you, Dr. Frazier. Pass

t he wi tness.

JUDGE PERRAULT: Do you want to do your cross

now or after lunch? [It's up to you.

MR. KEATING | mght be nore efficient if |

didit after lunch. | can streanline ny

outline based on the...

JUDGE PERRAULT: Ckay. W'Ill take a lunch

break. It's now 12:05, so we'll conme back at

1: 05.

(Lunch recess taken at 12:05 p.m Back on
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record at 1: 06 p.m)
JUDGE PERRAULT: We're back on the record.
Today's date is February 6th. [It's now 1:06.
|"m Charles Perrault. W took a break for
| unch, and now we're going to begin again
with Dr. Frazier.
MR. CGREGO RE: Just as a matter of
housekeepi ng, Judge Perrault. Victor
Gregoire again. W want to file and offer
Exhi bit 18, Chevron Exhibit 18, which is
drone footage that M. Purdomreferred to
earlier in his testinony. | spoke with
M. Keating and M. Wnberley and they do not
obj ect to that subm ssion.
JUDGE PERRAULT: If there's no objection,
then Exhibit 18, the drone footage, will be
adm tted.
MR. KEATI NG No objection, Your Honor. My
| proceed, Your Honor?
JUDCGE PERRAULT: So we're doing cross?
MR. KEATI NG Yes, Your Honor.
JUDGE PERRAULT: Pl ease proceed.
CROSS- EXAM NATI ON
BY MR KEATI NG

Q Dr. Frazier, how are you doi ng?
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|"m pretty good. How are you doi ng?
Pretty good. Did you get a good |unch?

|t was okay.

o > O >

You shoul d have cone with us.

Dr. Frazier, you did not author any of
the texts of Chevron's proposed nost feasible

pl an; correct?

A Not to ny know edge.

Q Ckay.

Your contribution to the MFP proposed by
Chevron is to the extent to your which your
report, which is attached to the MFP as Exhibit --
appendi x R -- excuse ne -- is incorporated into
the overall report. |Is that true?

A That is ny understandi ng, yes.

Q You agree that produced water can
contain radium 226 and radi um 228; correct?

A They can.

Q And you agree that when oil and gas
expl oration and production activity occurs and
production is being drawn from an under ground
geol ogi cal formation that contains radi um 226 and
228, that radiumcan and often does cone to the
surface with the produced water; true?

A Yes. And the anounts vary
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significantly.

Q And it's al so your opinion that
radi um 226 and 228 can occur naturally in the
groundwat er in Louisiana w thout any produced

wat er being introduced; correct?

A |'d say, rather than say "can," it does.
It's always -- if you've got solids in water,
you' ve got radiumin water.

Q Fai r enough.

When you have radiumat an oil field
site like this one, though, and it does cone from
the produced water, there are a few different
places we mght find it and you talked a little
bit about this earlier. One place is as scale or
sl udge in pipe or production equipnent; right?

A. That's correct, yes.

Q And you tal ked about a few pieces of
pi pe that were | ocated on the property. Do you
recall that?

A Yes.

Q Anot her place we can find that radi um
can be in the soil or sedinent; true?

A You can.

Q And - -

A You nean oil field NORM yes, you can.
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Q And in this case, that's not an issue;
right?

A. That's correct, it's not an issue that
could find anywhere on the site.

Q So finally, we cone to the one that
we're going to talk about the nost, and that is

radi umthat can be found in the groundwater;

correct?

A. Yes.

Q So to answer the question -- or let ne
back up.

Part of your charge in this case,
Dr. Frazier, was it not, was to determne if the
radi um detected in the groundwater at certain of
t he sanple | ocations on the Henning property is
naturally occurring in the groundwater or is the

result of produced water being introduced;

correct?
A Yes
Q Ckay
And to answer that question, one of the
t hi ngs you have to look at -- | believe you
testified to this earlier -- is the groundwater

sanpl es and specifically the concentrations of

radi um 226, radi um 228 and total dissolved solids
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I n those groundwater sanples; true?

A That's correct, yes.

Q Let's I ook at those sanpling results in
your report that we tal ked about earlier with
M. Carter.

Can you pull up Dr. Frazier's report,
page 8, table 1, please?

JUDGE PERRAULT: That's Exhibit 3; correct?

MR. KEATI NG Yes; correct.

A This is on page 8 of the handout.

BY MR KEATI NG

Q Yes.

So Dr. Frazier, not to rehash, but
general |y speaking, table 1 on page 8, what that
does is summarized the sanples taken by ICON in
March of 2020 and August of 2021 with splits taken
by ERM correct?

A Yes. Wthin that date range, yes.

Q Ri ght. And then on page 9 of your
report, table 2, contains a simlar summary but
these are fromthe sanples collected at the behest
of ERMwith splits taken by ICON [ater in 2021;
correct?

A Yes.

Q And wthin each of those tables, we
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basically see the sane thing, which is the sanple

ID -- | pressed the wong button. There we go.
Sanple I D here, which corresponds to

t hose | ocations we | ooked at on the maps earlier;

right?

A Yes.

Q And then you have radi um 226,
radi um 228, and then total dissolved solids here;
correct?

A Yes.

Q And sane for the Pace results; right?

A Yes.

Q And you've got your result listed for
each one?

|"'m not very good at this.

And then your -- I"'mgoing to call it
cone of uncertainty like they do for the
hurri canes here.

A Cal cul ated standard of uncertainty.

Q There you go.

And we see the same thing across both
the Eberline and Pace results; right?

A Yes.

Q And without |looking at it, table 2

essentially shows you the sane thing; right?

www.just-legal.net
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A Sanme col um headi ngs, yes.

Q Sane col unmm headi ngs and rows - -

A And i nformation, yeah.

Q O her than the sanple ID | ocations?
A Yes.

Q Al right.

The radi um sanpl es that we see both for
Eberli ne and Pace, those are neasured in
pi cocuries per liter; correct?

A That is correct, yes.

Q And then the total dissolved solid
sanple results are neasured in mlligrans per
liter; right?

A. Yes. As shown on the table there.

Q Yes, sir.

Now, TDS, or total dissolved solids, is
made up of, anong other things, chlorides; right?

A Yes. And as you get to higher
concentrations of TDS, the chlorides are sonewhere
bet ween 50 and 60 percent of the TDS.

Q So chlorides are a big driver of TDS
when you see it in groundwater |like this; right?

A Yes. Especially as you get into higher
concentrations of TDS.

Q You tal ked about earlier about how the
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| CON sanples were sent to the Pace | ab and the ERM
sanpl es were sent to the Eberline |ab; true?
A Yes, that's correct.
Q And you acknow edge that you think
they' re both good | abs and you think they're both
reliable in the way they neasured the sanpl es;
correct?
A Yes, absolutely. Good | abs.
Q |"'msorry. And in fact, you testified
that you actually relied on the Pace lab results
I n your analysis in this case; true?
A Yes. Especially for these three sanples
with very | arge anmounts of solids.
Q Ckay.
Can we pull up ICON s MFP, table 37
Whi ch exhi bit nunmber is that? E-31.
Wiy don't you zoomin, please, on the

total solids and chlorides. That's good enough

for now Okay. Thank you.
This is CON s groundwat er sunmmary data

tabl e, which includes, anong others -- and I"'|
zoomin before | ask you a question. | see you
squi nting over there.

A Thank you.

Q | "' m doi ng the sane thing.
225-291-6595 Just Legal, LLC Fax:225-292-6596
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These sanple ID locations, if you | ook
at "boring ID'" over here -- we'll zoom on that
real quick -- sone but not all of these correspond
to the boring IDs we see in table 1 of your
report; correct?

A To the best of ny know edge, that's
correct.

Q Ckay. So we're tal king about the sane
| ocations where the sanples are referenced in
table 1 of your report; true?

A Yes. This gives the depth and al so the
date of collection.

Q kay.

Now, | want to call your attention
specifically to H9 through H 12 on table 3 of
|CON's plan. And if we could scroll over to total
di ssol ved solids and chlorides, please, which is
about hal f way.

Al right.

So that's going to be -- yeah. It's
going to be the one you're on right now

A Yes.

Q It's going to be here (indicating).

A There's 32, 700 and 3, 320, and 63, 600.

Q And then we've got H 12 here, which is
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24,900 total dissolved solids, 11,900 chlori des;
right?

A No. The 24,900 is H 16.

Q H 16; correct. |'msorry.

A And you can see these sane nunbers on
page 8 of ny report, table 1.

Q So you agree that the total dissolved
solids in H9 were found to be 32,700 mlligrans
per liter, as shown on table 1 of your report and
table 3 of I1CON s MFP?

A That is correct, yes.

Q And then if we | ook, you'll understand
why | have this pulled up now The correspondi ng
chlorides at H3 are 22,300 mlligranms per liter;
correct?

A No. H09.

Q |"msorry. | hashed the wong one on ny
page here. Yes, H9; correct?

A Yes.

Q And so at H9, we see that the chlorides
make up the majority of the total dissolved solids
we see; right?

A More than half; that's correct.

Probably close to 60 percent.
Q And that tracks with what you were
225-291-6595 Just Legal, LLC Fax:225-292-6596
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saying earlier; correct?

A Yes.

Q Especi ally when you get in these higher
concentrations, the concentration of total
di ssolved solids is driven in |arge part by
chl ori des?

A Yes. The fraction -- as you get to high
TDS, fraction is pretty close to the sane.

Q Now, |ooking at H 12, we see -- and |'1|
refer you to table 1 of your report first -- total
di ssol ved solids are 63,600; correct?

A Yes, that's correct.

Q And then if you |look at ICON s table
here, you see the corresponding chlorides for H 12
to be 39,200 mlIligranms per liter; right?

A That's correct.

Q So that tracks with what we just | ooked
at for H9 as well; right?

A Yes.

Q kay.

Now, by conparison, Dr. Frazier, you
agree with nme that seawater fromthe Qulf of
Mexi co roughly has a chloride concentration of, on
average, of about 19,000 mlligranms per liter?

A. That's not -- | don't know. That's not
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nmy area of experti se.

Q Ckay. So assum ng that would be
correct, both H9 and H 12 has higher salinity
than Gulf of Mexico seawater; right?

A | f you nake that assunption. | can't
verify that assunption. That's not ny area.

Q Who - -

A These nunbers are hi gher than 19, 000,
yes.

Q Who woul d you ask about that anong your
group of experts?

A | don't know.

Q kay.

Who shoul d | ask?

A | don't know.

Q Fai r enough.

Now, going back to table 1 of your
report, let's look at the conbined radi um 226 and
228 findings at H9 and H12. You woul d agree
with nme, Dr. Frazier, those are the highest
conbi ned radi um concentrations that we've found in
t hese groundwat er sanples; true?

A Yes, absol utely.

Q And these are al so where we found the
hi ghest chlorides and total dissolved solids in
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all these groundwater sanples by a | ong-shot;
correct?

A As based on the chloride levels fromthe
| CON t abl e, yes.

Q And you don't have any reason to dispute
t he chl oride concentrations?

A No. That's not ny area of experti se,
but that's usually what | see.

Q You usually see that proportion of
chlorides in TDS at that range?

A Yes. As you get to higher
concentrations of TDS, that's what you generally
see.

Q Agai n, where we see the highest TDS in
chlorides by far, we also see the hi ghest conbi ned
radi um concentrations by far; true?

A Yes.

Q From your earlier testinony, you recal
identifying that the H9 and H 12 groundwat er
sanpl es were taken near what we've referred to as
t he bl owout pond?

A | don't think | testified to that.

Q Ckay.

MR. KEATING Can you pull up figure 6 from

| CON's MFP, please? Zoomin on the Area 2 on

www.just-legal.net
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the west side, please.

JUDGE PERRAULT: \What exhibit is this fronf

MR KEATING This is still Exhibit E.

BY MR KEATI NG

Q Assuming this is diagrammed correctly,
you see where the H 12 and H 9 | ocations are
mar ked here?

A | see H12.

Q H 9 right underneath it?

A It doesn't have an arrow.

Q | think it's just kind of blotted out.

A Ckay. That's what it appears |ike, yes.
Just to the northwest or southwest of the bl owout
pond.

Q And these are -- these | ocations,
assumng H9 is, in fact, in here along wwth H 12,
whi ch you can see, these are wthin Chevron's
Limted Adm ssion Area 2; correct?

A Yes, they are.

Q So these sanples were taken wthin the
boundari es of where Chevron has admtted; correct?
A That's ny understanding. |'mnot...
That's not ny understanding of the total thing.
M ne's just the radiol ogi cal aspects. But yes,

that's correct.
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Q Looki ng back to table 1 of your report,
page 8, going back to H9 and H 12 that we've
| ooked at previously, you agree with ne,

Dr. Frazier, that the fact that we see these

| ncreased concentrations of conbined radium by
far conpared to the other sanple |ocations, where
we al so see these increased concentrations of
total dissolved solids and chlorides, by far
conpared to the other sanple | ocations, suggestive
of radium from aged produced water and not
naturally occurring; correct?

A No. No. It's not. And the reason is,
you | ook at the radium 226 concentration and the
radi um 228 concentration. Radium 228 halflife is
5.75 years. Ckay? The radium228's
concentrations here are greater than radi um 226.
And once the produced water cones up fromthe
ground, it's -- the radium 226 is no longer with
the uranium parent, 238 parent, and radium 228 is
no |l onger with their thorium 232 parent, and so
the radium-- both of those radiumisotopes foll ow
their decay. Radium 226 halflife is 1600 years.
Radi um 228 is 5.75 years. So if it's aged
produced water, the radi um 228 concentration

decreases relative to the radium226. W don't

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 170

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

see that here. W see concentrations

approxi mately one to one, roughly, and that's what
you would get wth normal solids in Louisiana

wat er unrelated to oil production.

Q Dr. Frazier, | understand your analysis
regardi ng the 226-228 ratio based on their
differing half |lives and separation fromtheir
parent. Not w thstanding that perfect-world
scenario, the bottomline is, the total dissolved
solids and the chlorides you see at H9 and H 12,
those aren't naturally occurring | evel s?

A | don't know where those canme from but
| do know that those are higher than you'd
normal ly find, often find in the site, the solid,
the TDS and the chlorides. [|'mnot a chlorides
speci alist, but those are high concentrations of
TDS. But the ratios here of the 226 and 228 do
not show at all aged produce water.

Q Dr. Frazier, you' ve stated that already,
and | understand your point.

But you can't explain, then, why the
radi um concentrations, conbined 226, 228, are the
hi ghest by a | ong-shot at these sane | ocations
where we see these extrenely el evated chlorides

and TDS sanpl e concentrations that you just said
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you can't explain where they cane from true?

A No, | didn't say | couldn't explain
where it cane from | said it's not aged produced
wat er .

The theory is if you have high
chlorides, the theory is -- and it's why you have
radiumin water wth high chlorides. The high
chlorides bring the natural radiuminto solution
in the -- fromthe surroundi ng areas.

Q And that's true when you have
chl ori de-inpacted soil, is it not?

A That's correct. At real high
concentrations of chlorides, you have the radi um
comng into the solution with the water. But as
soon as the chloride levels drop or as soon as the
TDS drops, the radiumis adsorbed on the
surrounding soils. So as you go froma site where
you have high chlorides to where you have | ower
chlorides, the radiumis no | onger in solution but
goes on to the surrounding -- by adsorption onto
surrounding materials. And that's docunented on
nati onal and international publications that |'ve
cited in ny report.

Q Dr. Frazier, you have to acknow edge

that you do not consider and you conpletely ignore
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the likelihood that these high TDS concentrations
i n the groundwater and high chloride
concentrations in the groundwater were caused by
the introduction of produced water, whether we're
tal ki ng about bottomup or top-down?

A The nmore -- | can't answer that yes or
no. But |'ll say the nore solids you have in the
wat er, any water, the nore radiumyou're going to
have in that water. The higher the TDS, the
hi gher the radiumis going to be.

Q And when M. Wnberl ey took your
deposition, you candidly acknow edged that you
cannot rule out the possibility, if not the
| i kel i hood, that the increased concentrations of
TDS in chlorides we're seeing here and the
correspondi ng increased radiumis not resultant

fromchloride-inpacted soil as a result of the oil

www.just-legal.net

and gas operations by Chevron and Gulf on this
property?
A Yes. | testified yes on the -- at the
deposition, and |I've testified in court to that
sane t hing.
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hi gh TDS cane fromhere. But |I'm/looking at the
radi ol ogi cal perspective of it. And certainly the
theory is that if you have hi gher chlorides,
you're going to have nore radiumin the water.

Hi gher TDS, you're going to have nore radiumin
the water. That's why you start off with

hi gher -- that's why you start off with radi um 226
and 228 in your produced water anyway, anyway down
the formation.

But when it cones up, the radiuns are no
| onger with their parents and so they're foll ow ng
their respective decays. So if you | ook at
concentrations of 226 and 228 -- and if 228 is
equal or higher than the radium 226, it's no old
produced water. It could be fromthe stuff around
it, but it's not fromold produced water.

Q Dr. Frazier, that point notw thstandi ng,
| just want to be sure the panel understands.

That does not change your answer to the
previ ous question, that you cannot rule out and,
in fact, you agree it's likely that these
I ncreased TDS in chlorides and correspondi ng
i ncreased radi um we see at these |ocations is the
result of chloride-inpacted soils fromthe oil and

gas operations?
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A | can't rule it out, but | don't know
where the high TDS and high chlorides conme from
There's sort of a pocket of it there. As you go
away fromthat pocket --

Q Where the bl owout well is | ocated?

A Can | finish ny answer?

As you go away fromthat pocket, the TDS
drops off significantly and the chlorides drop off
significantly and the radi umdrops off
significantly.

Q Dr. Frazier, sticking wwth table 1 of
your report -- | think you stated this earlier,
but | went and checked. And the background sanpl e
| ocations used by ICON to determ ne what | CON
deened to be background for radiumin the
groundwater in this case were H3, 32 A, 32 B, 33,
and 34; correct?

A That's what | testified earlier today,
yes, those sanme five |locations.

Q And you agree that, |ooking at table 1,
the | owest TDS concentrations of all sanples in
table 1 are at those exact |ocations?

A | hadn't done that yet, but |I'Il | ook
ri ght now.

Q Sur e.
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A (Revi ews docunent.)

It sure looks |ike that way, yes. And
hence, if you have | ow TDS, you have | ow radi um

Q And you -- I'msorry. | thought you
were finished.

A And i ndeed, the radiuns on these five
sanpl es, both 226 and 228, were nondetects.

Q So it logically follows, Dr. Frazier,
does it not, that where you have | ocations with
the | owest TDS and the | owest chlorides, which is
what we see at these background | ocations, are
appropriate locations for determ ning background
for radiumas well; true?

A. No. Not necessarily. I1t's like trying
to determ ne where's the background for TDS.

You' ve got |ow nunbers for TDS, but you' ve got
ot her nunbers that are a | ot higher that are not
| npacted -- no radiumincreases. There's a
trenmendous variation of TDS in groundwater that

you find out there. And like -- trying to find

background for TDS. They've chosen five wells
that have low TDS in it, but -- and they've tried
to calculate for radiumconcentration in that

background, or those wells that they cal
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background. But it doesn't necessarily follow
You' ve got such a variation of it there.

Q Dr. Frazier, you made no attenpt to
det erm ne what you thought background for radi um
m ght be for groundwater on this property; true?

A No. Because the nore TDS you have, the
hi gher the radi um you have.

Q Dr. Frazier, neither 29-B nor RECAP
directly address the thresholds for radium 226 and
228; correct?

A Nei t her 29-B or RECAP, they don't
address radi onuclides, total.

Q Ri ght .

And you agree it's LDEQ s radiation
protection section that governs those threshol ds
I n groundwat er in Louisiana; right?

A | don't know what you nean by
t hr eshol ds.

Q Maxi mum accept abl e | evel .

A |"'mnot famliar wth nmaxi nrum accept abl e
| evel .

Q You're not aware of LDEQ s regul ations
saying that 5.0 picocuries per liter as the
t hreshol d for groundwater nedium --

A No. No.
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Q |f that were, in fact, the case, you
agree that, for every conbined radium we have on
this property, 226 plus 228, concentration that's
above 5.0 picocuries per liter, that would be a
viol ati on of regulations?

A That's -- there's no regulations |'ve
ever seen for radiumin groundwater fromoil field
producti on, none.

Q Fai r enough.

MR. KEATING No further questions.

MR. CARTER: No redirect.

JUDCGE PERRAULT: Does the panel have any

guesti ons?

PANELI ST OLIVIER. No questions fromthe

panel .

JUDGE PERRAULT: Thank you very nuch.

THE WTNESS: Thank y'all.

JUDCGE PERRAULT: We have sone exhibits

outstanding. W have Exhibit 3. Are y'all

admtting that chart?

MR. CARTER: Yes, we nove for the adm ssion

of Chevron Exhibit 3.

JUDCGE PERRAULT: Any objection?

MR. KEATING No objection.

JUDGE PERRAULT: No objection. So ordered
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www.just-legal.net

Exhi bit 3.

JUDGE PERRAULT: Exhibit 31, is that your

exhi bit that they offered?

MR. CARTER: That was, | think, you guy's...

MR KEATING If it's a nunber, | think it's

y'all.

MR CGROSSMVAN:  E- 31.

JUDGE PERRAULT: Onh, it was E?

MR. KEATING Yes. So...

JUDGE PERRAULT: E-31, so we're holding off

on that?

MR. KEATING Any objection?

JUDCGE PERRAULT: And then y'all tal ked about

Exhibit E as well?

MR. KEATING It's a figure and table from

| CON' s feasible plan.

MR. CARTER: No objection.

JUDGE PERRAULT: So Exhibit 31 is admtted?

MR KEATING E- 31.

JUDGE PERRAULT: And you tal ked about Exhi bit

E as well. Are you offering that?

MR. KEATING I'll just go ahead and offer

Exhi bit E.

JUDGE PERRAULT: Any objection to Exhibit E?

MR. CARTER: No objection, Your Honor.
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JUDGE PERRAULT: No objection. So ordered.
So Exhibit Eis admtted.
|s E-31 part of E?
MR. KEATING It is, Your Honor.
JUDGE PERRAULT: Ckay. All right.
Call your next wtness.

MR. CGROSSMAN:  Your Honor, Chevron calls

Dr. John Ki nd.

JUDGE PERRAULT: All right, Doctor. Please

state your nane for the record.

THE WTNESS: John Ki nd.

JUDCGE PERRAULT: Spell you | ast nanme for the

record.

THE W TNESS: K-1-N-D.

DR JOHN Kl ND,
havi ng been first duly sworn, was exam ned and
testified as foll ows:
DI RECT EXAM NATI ON

BY MR GROSSMVAN:

Q Dr. Kind, how are you currently
enpl oyed?

A | work for a conpany called the Center
for Toxicol ogy and Environnental Health. W're a
consulting firmlocated in Little Rock, Arkansas.

Q What' s your position there?
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JUDGE PERRAULT: Counsel, please state your

nane for the record.

MR. GROSSMAN:  Louis Grossman for Chevron.

A So I"ma principal toxicol ogi st and
certified industrial hygienist at CTEH.

BY MR GROSSMAN:

Q Coul d you please tell the panel what a
t oxi col ogi st does?

A Sure. W study the adverse effects of
chem cal s and ot her agents on bi ol ogi cal systens.
In this case, |I'mhere to tal k about human
t oxi col ogy.

Q Are you also a risk assessor?

A. Yes.

Q What kind of risk assessnents do you
per f ornf

A Primarily human health risk assessnents.

Q And how | ong have you been doing that?

A Pretty much ny whol e professional career
of 22 years.

Q Tell the panel a little bit about your
education. Do you mnd giving us that background?

A Sure. So | got an undergraduate degree
i n biochemstry wth an enphasis in toxicol ogy
fromMirray State University in 1993 and a PH. D.
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I n toxicology fromthe University of Georgia in
2000.
Q So you' ve been working as a toxicol ogi st

for 22 years now?

A That's correct.
Q And what did you do at CTEH?
A So at CTEH, | was the senior vice

presi dent of health sciences, which | stepped down
fromthat role a couple years ago, so | do a | ot
| ess adm ni strative work and nore science now.

But one of the main things that | do and
our departnent does is we serve as | eaders of
energency response teans in the field. So | don't
know i f you guys have seen the headlines about the
train derailnment in Chio that happened a couple
days ago. W have a teamup there. So both
Dr. Whek and | have been hel ping themkind of from
t he background.

So through that work, |'ve done a |ot of
different types of responses to rel eases all over
North Anerica. |'ve also worked on a |lot of these
types of oil field matters as well.

And then | do industrial hygiene
proj ects and ot her human health risk assessnent

projects as well.
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Q And you touched on this, but you' ve got
experience working wth the types of constituents
that we see at the Henning property; correct?

A Yes. Through these types of nmatters and
al so from petroleumrel eases. W've had responses
all over the country.

Q And you specifically perfornmed risk
assessnents related to these conpounds,
constituents?

A Yes.

Q In addition to your professional work,
are you a nenber of any professiona
or gani zati ons?

A. Yes.

Q Can you tell the panel what those are?

A Sure. |'ma nenber of a couple of
t oxi col ogy organi zati ons. One would be the
Soci ety of Toxicology which is really the biggest
I nternational organization related to hunman health
toxi col ogy. Also a nenber of The Toxi col ogy
Forum Been a nenber of a nunber of industria
hygi ene organi zations. The Anerican |ndustri al
Hygi ene Association is kind of biggest
I nternational industrial hygiene group. |I'ma

nmenber of the oil and gas working group or
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comm ttee for that group.

There's also the ACGH, which is the
Aneri can Conference of Governnental |ndustrial
Hygi enists. |'ma nenber of that organi zati on.
And as part of that, | also sit on the energency
response planning guideline commttee. So we
derive energency exposure guidelines for HAZMAT
I ncidents and things of that nature so first
responders and ot hers can take, you know -- hel ps
gui de them take protective actions and things |ike
t hat .

Q And you've al so authored scientific

papers?
A. Yes.
Q Tell us a little bit nore about those.
A So |'ve authored a nunber of papers and

book chapters on different areas, really in

particular in relation to this, published a recent

chapter on | ooking at risks of exposure to
hydr ocarbons after different types of rel eases.
Q And you' ve been admtted to testify as
an expert in both toxicology and human health risk
assessnment before?
A. Yes.
Q In fact, you' ve been admtted as an
225-291-6595 Just Legal, LLC Fax:225-292-6596
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expert in front of this panel; correct?

A Yes, | have.

MR. GROSSMAN: | tender Dr. Kind as an expert

In the areas of toxicology and human health

ri sk assessnent.

MR. W MBERLEY: No objection, Your Honor.

JUDCGE PERRAULT: He shall be admtted as

such.

BY MR GROSSMVAN:

Q Dr. Kind, would you tell us what you
were asked to do in this matter?

A Yes. So | was asked to eval uate the
avai |l able site data and | ook at potential risks to
human health from a toxicol ogi cal standpoint.

Q And that included the AOs that are the
subj ect of Chevron's |[imted adm ssion?

A Yes.

Q And did you prepare a report setting
forth your opinions?

A | did.

MR. GROSSMAN:  And that has been marked as

Chevron Exhibit 4. And we'd go ahead and

offer, file and introduce that into the

record. And I'd note for the judge and for
the panel Dr. Kind's CV is attached as
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appendi x A to that report.
BY MR GROSSMVAN

Q Dr. Kind, you coauthored that report
with Dr. Whek; correct?

A Yes.

Q Wul d you mnd telling us about the
nmet hodol ogy you enpl oyed to performyour risk
assessnent ?

A Sure. So we'll get into the individua
steps of this later, but froma high level, we
| ook at all the avail able environnental data and
then we | ook at potential ways that people m ght
be exposed to those nedia, figure out which
exposure pat hways are conplete, and then we
calculate -- well, first, we conduct a screening
usi ng RECAP and EPA net hodol ogy to see which
chem cals we mght carry through the anal ysis.

Once we do that, then we take the additional step

of actually cal cul ating dosages that the site-user
m ght receive and we conpare those not only to
heal t h- based screening values but also to
t oxi col ogy benchmark values fromthe scientific
literature.
Q You al so went out to the site; correct?
A Yes.
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Q And that's part of the nethodol ogy you
enpl oyed in this case?

A That is, yes.

Q After perform ng that work, can you give
us an idea of what your opinions are at a very
hi gh | evel ?

A Sure. The overall high-1evel opinion
woul d be that the concentrations and the
constituents in the soil on the property don't
represent a risk to human health.

As part of that, we do, as | said
earlier, an exposure pathway anal ysis.
Specifically here, the groundwater exposure
pat hway anal ysis indicated that that pathway is
I nconpl ete; therefore, there's no potential for
exposure of current or future users of the
property to the groundwater.

We were al so asked about an anal ysis of
pet r ol eum hydrocarbons in the soil. And our
research showed -- and it's consistent wth LDEQ
gui dance -- that the petrol eum hydrocarbon
fraction nmethod in this case which was used by ERM
Is the nost accurate and scientifically correct
nmet hod for anal yzi ng hydrocarbons for human heal th

risk.
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And then finally, the only constituent
that actually carried through the anal ysis was
bariumin soil. And when we did our dose response
anal ysis, we did a risk characterization, we
determ ned that that bariumin soil did not
represent a risk to current and future users to
the property.

Q So in your opinion, Dr. Kind, froma
human heal th perspective, is there any need to go
out and renove soil fromthis property?

A. No, there's not.

Q And in your opinion as a toxicol ogi st
and human health risk assessor, is there any need
to renove groundwater fromthis property?

A No, there's not.

Q Now, Dr. Kind, we're going to hear from
Ms. Levert. |1'd like you to explain to the panel
how your analysis differs fromor borrows from her
anal ysi s.

A Sure. So here, we've got kind of
definitions of toxicology risk assessnent.

Ms. Levert perfornmed what we would call a
regul atory risk assessnent consistent wth RECAP
gui dance to hel p guide what areas of the site nmay

or may not need to be addressed or cleaned up.
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Ri sk assessnent, as it's presented in a
regul atory standpoint, is really designed to be
protective of human health but not predictive of
what an actual health risk m ght be.

Since there's uncertainty in things |ike
strength of the study used to determ ne the
t oxi col ogy val ues or species of animals used in
testing or variation in hunman popul ati ons, there
are a lot of uncertainty factors built into risk
assessnents.

So when you get a value, you pass

screeni ng, you know that there's not an

opportunity for risk to occur. If you exceed that
value, you still live in that land of safety
factors, knowi ng that, yes, |'m above val ue but |

don't know that if I'mat a value where an actua
harm occurs. So what we have done as
toxicologists is to actually cal cul ate those doses
associated with the nedia and the activity
patterns on the site, and we've conpared those not
only the health protective val ues that you woul d
use in risk assessnent but we've al so | ooked at

t he toxicol ogy values that underlie those risk
assessnent val ues where the actual effects have

been shown in the literature and nade that
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conparison to determ ne the chances for actua
health effects and risks to occur.

Q And at the sake of being redundant, |'d
| i ke you to go ahead and expl ain the toxicol ogical

ri sk assessnent nethodol ogy that you enpl oyed

her e.

A Sure. So risk assessnent has four basic
steps, and |I'lIl give you a quick overview of those
now and we'll dig a little deeper into each of

these in the presentation.

The first is hazard identification.

It's looking at what's on the property, what here
could be a potential chem cal of concern, what has
the potential to cause harmto, in this case,
human popul ati ons? So you | ook at the data

t hrough the hazard identification.

Step two i s exposure assessnment. So
then you're saying how m ght a user to this
property be exposed to these constituents? Are
they in the soil, water, are they in the air? And
how m ght people cone in contact with those nedi a?
That's step two.

Step three is the dose response
assessnent. So it's |ooking at those exposure

| evel s and determ ning, you know, are they
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www.just-legal.net

sufficient to present a risk to health.

And then step four is the risk
characterization, which is conbining everything
together, | ooking at those risks, |ooking at the
use patterns of the property to see if there is an
actual opportunity for health risk there.

JUDGE PERRAULT: Doctor, please speak | ouder.

THE WTNESS: kay. Sorry.

BY MR GROSSMVAN:

Q So Dr. Kind, let's go back to step one.
How di d you go about identifying and quantifying
the constituents on this property?

A So what we did was we | ooked at the data
fromconsultants for both the defendants and the
plaintiffs and exam ned that whol e data set.

Q Wiy is it inportant to | ook at both data
sets here?

A Well, it gives us a nore robust picture
of what's present on the property.

Q | n your opinion, were there enough
sanpl es taken?

A Yes, there were a | ot of sanples taken
her e.

Q And did you | ook at both wet weight and
dry wei ght?
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A We did, yes.

Q And why is that?

A So to be really nore conprehensive in
what we did. So the RECAP regul ation requires the
use of wet weight concentrations for eval uating
direct contact to soil. The EPA nethodol ogy uses
dry wei ght concentrations to do the sane thing.

So we actually | ooked at both wet and dry wei ght
when we did our anal ysis.

Q So to summari ze for step one, you took
this massive body of data and you | ooked at all of
t hose sanpling results and deci ded which
constituents needed further evaluation; is that
fair?

A That's correct.

Q Let's tal k about petrol eum hydrocarbons.
And | know you nentioned this earlier about TPH
fractionation versus TPH m xtures. Can you tel
us a little bit nore about that?

A Yes. So there's two ways to | ook at
hydr ocarbon data in the soil or groundwater. One,
whi ch | CON Environnmental used in this case, is
call ed total petroleum hydrocarbon m xture. So
you' ve probably heard of TPH, GRO, DRO, ORO or

gasoline or oil or diesel range organics. That's
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a pretty rough screening tool for |ooking at
hydrocarbons in soil. W consider those data on a
screeni ng | evel .

But if you | ook at the RECAP
regul ati ons, regul ations fromother states and the
EPA, they prefer a different nethod, which is
called a TPH fractionation nethod. You're | ooking
at the straight chain or aliphatic hydrocarbons on
their own and you're also | ooking at the aromatic
or ringed hydrocarbons separately. So those two
have different toxicities. And instead of |arge
ranges of hydrocarbons, you're actually breaking
t hose down into three or four hydrocarbon chain
| engt h nol ecul es. So you get a | ot better
resol ution, you have toxicity factors from each of
t hose small ranges, and you're considering both
al i phatic and aromatic hydrocarbons. So it tells
you a | ot nore about what's in the soil and it
also tells you a | ot nore about potential risk and
toxicity associated wwth that. So that's the
nmet hodol ogy that we enpl oyed when we did our
screenings in this case.

Q |f I'"msummarizing it, fractionation
data provides a lot nore information than TPS

m xture data; is that fair?
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A That's correct, yes.

Q In | ooking at the TPH fractions, what
did you concl ude?

A So we | ooked at TPH fractions. There
were no exceedances of the RECAP Managenent
Option-1 noni ndustrial screening standards, so we
did not nove those forward in our analysis.

Q You' re tal king about the TPH m xt ures?

A Yes. Yes.

Q And t hose exceeded RECAP MO-1 standards?

A. The m xtures did when we took it to | ook
at the fractions -- well, there were sonme m xtures
that did, but when we | ooked at the fractions,

t hose did not exceed the standards, so we did not
further those in our analysis.

Q So there's no scientific or
t oxi col ogi cal reason to carry forward TPH

fractions for the remai nder of your analysis; is

that right?
A That's correct.
Q So with respect to constituents of
potential concern, let's turn away from
hydr ocar bons. What other constituents did you
| ook at?
A Vell, we | ooked at all the constituents,
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but that also includes a nunber of netals as well
that were neasured in the soil.

The only two that did not screen out
t hrough that process woul d be arsenic and barium
however, arsenic was in -- there was one --
t hi nk one exceedance of arsenic. That was in an
area that was not associated with Chevron
operations. So we did not carry that through our
analysis either. So barium therefore, was the
only conpound that we carried through in our
t oxi col ogi cal anal ysi s.

Q Arsenic, you tal ked about it in Area 7
right here on the slide?

A. Yes.

Q That's not within Chevron's limted
adm ssion area; correct?

A Correct.

Q Did you | ook at chlorides?

A. Vell, | nean, we |ooked at chlorides,
but froma toxicological and scientific
standpoi nt, those don't -- chlorides in soil do
not present a risk to human health. You sinply,
based on the default exposure paraneters for soil
you cannot ingest enough chlorides fromsoil to

ever be a risk to human health, so we didn't carry
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that forward in our analysis either.
Q So of all the constituents you | ooked
at, bariumwas the only one that needed to be

carried forward; correct?

A Correct.

Q Can you sunmmari ze again why that is?

A Yes. Because bariumwas the only
conpound that -- from Chevron areas in soil that

carried through the MO 1 residential screening
pr ocess.

Q And you used residential screening?

A We did. Yes.

Q And why is that?

A. And we'll get into this alittle nore
| ater, but residential represents the nost
heal t h-protecti ve screening scenario for a given
property.

Q So goi ng through the rest of your
anal ysis, the next step is to |look at potenti al
exposur e pat hways; correct?

A Yes.

Q And you have it |isted as exposure
assessnent ?

A. Yes.

Q So what pat hways did you consi der here?
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A Well, we considered direct contact with
soil, direct contact with water, and al so the
potential for consunption of wldlife on the
property.

Q G ve the panel an idea of what an
exposure pat hway anal ysis | ooks |Ii ke and how you
do that.

A Sure. So thisis alittle schematic
that we've pulled together, but basically you have
to have a source of that constituent or chem cal,
sone type of nmechanismrel ease to the environnent,
then there has to be a nedia where that's retained
or transported. So again, it could be soil, could
be groundwater. Then there has to be a point of
contact where a human receptor could cone in
contact wth that nedia. And then there has to be
an actual exposure route at that contact.

Q So here, you | ooked at what sources?

A. Yeah. So here's a list of the sources
that we |ooked at. On the |left side, we have the
potentially conpl ete exposure pat hways. And
again, we determned that contact with soil was a
conpl ete exposure pathway, potentially, so that
woul d be contact with soil on the skin, potenti al

absorption through the skin, inhalation of dust

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 197

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

fromthe soil, and also ingestion of soil.

On the other side, you'll see the
| nconpl et e pat hways. G oundwater pathway is
deened i nconpl ete based upon cl assification of
G oundwat er 3, poor natural quality and yield and
the fact that there are no drinking water wells
wi thin that shall ow zone on the site or within a
mle of the site in the well survey.

Q Can | stop you right there for a second,
Dr. Kind?

A Yes.

Q What i f sonebody wanted water at this
site?

A. Wll, if sonebody wanted water at this
site, there are really a couple of viable options.
One, the well survey that we did shows that people
who conplete wells for drinking water within a
mle of the property conplete themin the Chicot
Aqui fer, which I think the shall owest of those
wells is about 125 feet and they go on down to
200- sonet hi ng feet.

The second is -- | think you've heard
earlier, there's nunicipal water that's avail able
t hroughout the site as well.

Q And there is also a water well on this
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site conpleted on the Chicot; correct?

A That is correct, yes.

Q How di d you det erm ne whet her
consunption of wildlife was an exposure pat hway?

A Yeah. So we | ooked at the consunption
of wildlife and, you know, there's really no
supporting evidence that that would be a
significant exposure pathway. A few reasons for
that. One, when you think of wildlife, they're
nobi | e and woul d nove t hroughout the property and
t hese areas that we're tal king about represent
very small geographical extent of the entire
property. Sone aninmals are mgratory, |ike ducks
and doves and things like that, so they nay only
spend a fraction of their lifetinme on that
property.

The other thing is, if you | ook

specifically a barium it's just not a conpound

www.just-legal.net

that is really known to bioaccunulate in edible
tissues in animals. So you | ook at the potenti al
for exposure, and we deened that that was not
significant in this case.
Q For groundwater and wldlife, you say
I nconpl et e pat hways. That neans what ?
A That neans, again, that there's not an
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exposure pathway there, so people can't be
exposed. |If you can't be exposed, then there's no

risk. So we did not include those in our further

anal ysi s.
Q There's no scientific need to; correct?
A. That's correct.
Q Now, with respect to soil exposure

pat hways, what scenarios did you account for
there? | and know you said dernmal inhalation and
I ngestion. But wth respect to potential Iand
uses or current |and uses, what did you consider?

A So we | ooked at two different exposure
scenarios. One would be industrial exposure
scenarios. So this would be things |ike farm ng,
petrol eum E&P operati ons, you know, anything that
deal ed with occupational -type exposure.

The other thing we | ooked at was what's

call ed a noni ndustrial exposure scenario. That

relates to sonebody actually having a residence

and residing on that property for 24 hours a day

for 350 days a year.

Q All right. So now we have a

constituent. W have barium and we have a

potenti al exposure pathway through soil. Wat's
next ?
225-291-6595 Just Legal, LLC Fax:225-292-6596
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A So the next thing is to do our dose
response assessnent where we actually cal cul ate
what those potential doses would be using
met hodol ogy from RECAP, US EPA, and then conpari ng
t hose val ues to those toxicology benchnmarks that |
di scussed earlier,

Q Coul d you explain for all of us the
significance of dose?

A Sure. |I'mtrying not to bel abor the
poi nt too much, but as toxicologists, we view all
substances as potentially toxic and really it's
the dose that differentiate whether or not -- or
on the |l evel of dose that differentiates whether
or not a given exposure wll be toxic to that
person. And that's really kind of the foundation
and cornerstone of toxicol ogy and al so
phar macol ogy as wel | .

Q And | think sone of these other slides
help to explain this point a little bit better.

A Yeah. So this is a quotation from
Casarett & Doull's, which is |ike the handbook,

t ext book of toxicology. Again, if you |ook at the
italicized text, it's really the concentrati on,
the length of tine, that's how you get your dose

and it has to be sufficient to have a toxic effect
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or mani festation.

Just a quick exanple of a fewwth this
concept, a couple exanples. So water, you know, a
guart and a half of water is safe. [|f you drink
15 quarters at one tinme, that can be |ethal.
Aspirin, as we all know, a couple aspirin can be
safe. |If you have eight aspirin at a tine, you
can get ringing of the ears. |f you have 30, you
can get a bleeding ulcer in your stomach because
of the acid. |If you have 90 at a tine, that could
be a | ethal dose. Lim beans actually contain
cyanide. So one hel ping's good, but ten cups at a
ti me has enough cyanide to be lethal. So these
are just everyday exanples of a dose response.

Q So to do your analysis of a potenti al
dose here, what do you conpare it to?

A So in this case, we |ooked at a few
benchmarks. One is called the reference dose, and
that is a health protective value that's derived
by the EPA, US EPA, that's designed to be
protective of even sensitive subpopul ation for
daily exposure for a lifetine. So we work with
that. W also |look at values in the scientific
literature that have been shown to be l|ike the

| owest effect |level that's been seen in the
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scientific literature. So those are our nain
conpari son benchmark points.

Q Ckay. The reference dose that you
mentioned is protective, isn't it?

A Yes. |It's protective of even sensitive
subpopul ati ons.

Q Let's talk a little bit nore about
reference dose. | think we have two slides here
to help that explanation. W'||l start with this
one right here. Wat does this one show us?

THE WTNESS: Do you mnd if | stand up and

poi nt at the screen?

JUDCGE PERRAULT: Go ahead. Just speak | oud.

A. Ckay. |'ll do that.

So this draft is what we would call a
dose response curve in toxicology. So if you | ook
at the X axis, it's the log of the dose, so as you
go out on the axis, it's a higher dose. This is
the percent response. So this is the percent of a
popul ation. W can say it's a popul ation of
| aboratory animals. So zero precent response up
to 100 percent response. This blue line is the
actual neasurenent of this response, so when you
pl ot dose response on a |log scale, you get the

S-shaped or signoi d-shaped response.
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These dots wth the vertical bars
represent hypothetical data points, and that's
what the curve is drawn through, those data
poi nts.

So key things to | ook at here, | talked
about the effects levels fromthe literature. So
this level here is called the LOAEL, this the

the | owest concentration test that produced sone
type of effect. That's called the LOAEL. W'l
tal k about that in a mnute.

This is the No Observed Adverse Effect
Level. This is the highest dose where you don't
see an effect. So when you tal k about sonethi ng
| i ke a reference dose or a RECAP screeni ng val ue,
they' re based off of these LOAELs and NOAELs, and
what happens is, in this case, we have an exanple
of a NOAEL. You say all right, that's the NOAEL,

this was a study in |laboratory rats. So we don't
know exactly how humans are going to respond

conpared to rats, so we're going to add a

protective factor. W don't know the variability

W thin the human popul ation, so we're going to add
anot her protective factor. Maybe this was a
three-nonth study instead of a full lifetine
225-291-6595 Just Legal, LLC Fax:225-292-6596

www.just-legal.net setdepo@just-legal.net

Lowest Observabl e Adverse Effect Level. So that's




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 204

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

study, so we're going to add another protective
factor. So you add protective factors in and then
finally you get your reference dose here.

So we know this reference dose is safe
because we have all these safety factors in here,
but we al so know that it's conservative and it may
not reflect the actual concentration of where that
adverse health effect occurs. So we | ooked at
both the reference doses and the LOAELs in this
case for barium [|If you want to go to the next
sl i de.

Q Yeah, | like this slide.

A Yeah. This is actually a practical
application of that. So this is a reference dose
sunmary for a chem cal called pyrene, which is a
pol ycyclic aromatic hydrocarbon. |It's actually
found sonetinmes in aged petroleum This is the
concentration or the dose in mlligranms of
conpound per kil ogram of body wei ght per day.

This is the LOAEL in -- in this study. This is a
rat study. 125 mlligranms per kil ogram per day.

This is the no observed adverse affect
| evel of 75 mlligrans per kilograma day. Now,
in order to derive this reference dose, these are

the protective factors that are figured in. So
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you' ve got ten-fold protective factor for
I ntraspecies variability, humans to rats.
| nt erspecies variability, variability anong
humans, another factor of ten for this being a
sub-chronic or a weeks-long study instead of a
years-long study. Another factor of three for
| ack of other studies, and then, if you're doing
RECAP, there's another factor of ten if you're
| ooki ng at the screening |evel of RECAP. So you
end up with a dose of .003 mlligrans per kil ogram
per day, which is thousands and t housands of tines
| ower than the actual level that's the | owest
| evel that's been shown to not have effects or
have effects in this | aboratory ani mal speci es.
So there's a lot of that conservatismand health
protection that's built into these val ues.

Q Where do the reference doses cone fronf?

A The reference doses cone fromthe EPA
They have a database called the Integrated Ri sk
| nfformati on System where they derive and house al
of these reference doses.

Q | n other words, you' re not naking these
up?

A That's correct.

Q These are published?
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A That's correct.

Q So now we get to the last step. Step
four, the risk characterization. Tell us alittle
bit about this.

A. Yes. So the risk characterization
I nvol ves taking what we | earned about the exposure
concentrations and the exposure of potenti al
pat hways and uses of the property, |ooking at the
dose response assessnent, what those results
I ndi cated, and then kind of conbining that all
together to determ ne whether or not there is a
potential risk to users of the property.

Q And | believe here you nentioned that
you did a very conservative analysis. Could you
hel p the panel and the judge understand that?

A Yes. So when we say conservative in the
terms of human health risk assessnent,
conservative nmeans being health-protective. So
there's a fewthings that we did here, different
| evel s and | ayers of conservatism

The first thing we did was how we | ooked
at the site data. So we |looked at it nultiple
ways. So we | ooked at the nmaxinmum concentration
of constituents on the site. So that would be

fromone |location. W |ooked at the naxi rum
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| ocation average. So oftentines, there are split
sanples fromthe sanme | ocation, so we woul d
average those and | ook at maxi num aver age of
those. W | ooked at averages for the different
areas of interest here, and then we al so | ooked at
what's called the 95 percent upper confidence
limt, which is a statistical derivation of what
t he maxi mum kind of, average exposure could be
across that area. It's -- of all these val ues,
it's still conservative, but it's the nost
realistic of the potential exposure scenari os.

Q And so what does this chart here on the
side show with industrial and residential?

A Yes. Yeah. So as | nentioned earlier,
we | ooked at both the industrial and residenti al
exposure scenarios. So if you look at the left
colum, those are the different exposure
paraneters that we used, and you'll see industrial
and residential on the other two colums. So the
first difference there is the duration of
exposure. An industrial exposure assunes 25 years
of exposure. Residential can assune 30 years as
an adult or six years as a child.

The frequency of exposure, for

I ndustrial, you think sonebody's out there for 50

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 208
DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

weeks a year, five-day workweek, that's 250 days.
Residential is 350 days a year.

The tinme is 8 hours a day for sonebody
who's working on a property versus 24 hours a day
for soneone who's living there.

The ingestion rate of soil, this is
I nci dental ingestion of soil on the hands to the
mouth is 50 mlligrans per day for an industri al
scenario. For a residential scenario, it's either
100 mlligranms per day for adult or 200 mlligrans
per day for a child.

Q I n cal cul ati ng doses here, did you use
the child or adult scenario?

A. So we used the child scenario because
that is the nost conservative, the nost
heal t h-protective. It assunes the greatest dose
of all those scenari os.

Q Wth respect to ingestion rates, did you

consi der soil pica? WMaybe the panel doesn't know
what soil picais. Wuld you m nd explaini ng what
that is?
A Yeah, sure. So these exposure val ues
that we're dealing with, as far as exposure
paranmeter for soil ingestion --
MR. W MBERLEY: [|'m going object, Your Honor.
225-291-6595 Just Legal, LLC Fax:225-292-6596
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He's not discussed soil pica at all in his
report, he didn't discuss soil pica anywhere
In his deposition, and |I'm not aware of what
he' s about to say.
JUDGE PERRAULT: All right.
How is this rel evant?

BY MR GROSSMVAN:
Q Dr. Kind, did you consider soil pica?
A It's sonething that we consider --
MR. W MBERLEY: | object, Your Honor.
JUDGE PERRAULT: |I'm asking --
MR, GROSSMAN:  Judge, it's a potenti al
exposure scenario that they | ooked at and did
not consider for very good reasons, and |I'd
like himto be able to explain that to you
and t he panel.
JUDGE PERRAULT: It wasn't considered?
MR. GROSSMAN: They considered it, and they
ruled it out. So it's not in his report, but
it's --
JUDGE PERRAULT: So if it's ruled out, howis
it relevant?
MR, GROSSMAN: It's an assunption that |'d
| i ke himto speak to.
JUDGE PERRAULT: I'masking you: Howis it
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relevant if they ruled it out?

MR. GROSSMAN: | think the fact that he ruled

It out and the reasons why is rel evant.

JUDCGE PERRAULT: We'll hear that. Go ahead.
BY MR GROSSMAN:

Q So explain what soil pica is and then
explain to the panel why you ruled it out here.

A Sure. So soil pica is ingestion of an
unusual anount of soil. [It's sonething that we
consi der when we do risk assessnents, but it is a
very site-specific and uni qgue phenonenon, and
typically that does not get carried forward in a
ri sk assessnent paraneter.

So we used 200 mlligranms per kil ogram
per day -- or mlligrans per day. That's the EPA
and RECAP default amount of soil ingestion per
child. That's a very conservative value in its
own right because the studies showthat's really
about 80 mlligrans per day per child. This
assunes nore than that. Soil pica is an event
where the scientific literature m ght show that a
child mght ingest 5,000 or 1,000 mlIligrans of
soil in a day typically maybe once or twice a
year, so it's not a commpbn event. And that

behavior is not sonething that is generally
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I ncl uded in human health risk assessnents unl ess
there's specific reason to do so.
Q Thank you, Dr. Kind.

So let's nove to this next slide that
shows two tables that are also included in
Exhibit 4, which is your exhibit report.

A Yes.

Q Wul d you pl ease explain to the pane
and to the judge what these tables show?

A Yes. If you don't mnd ne getting up
agai n.

So these are tables fromthe expert
report. They're identically set up. The
difference here is the top table | ooks at wet
wei ght results and the bottomtable | ooks at dry
wei ght results. So these, again, are this child
residential scenario. Again, we nentioned barium
was the only chem cal that carried through. W
| ooked at site max, site |ocation average, the 95
UCL for Area 6 because that was the area that had
t he hi ghest 95 percent UCL and the 95 percent
upper confidence |level for the site as a whol e.
Total daily intake in mlligrans per kilograma
day is the dose for that child receptor based on

each of these concentrations. The next colum is
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that reference dose that | showed you in those
couple of figures. That is the health protective
value fromthe EPA that says it's protective of
even sensitive populations for a lifetinme of
exposure.

Next is how many tines below the
reference dose the total daily intake was. So if
you're below the reference dose, that neans you're
receiving less than that reference dose, and
there's a margin of safety involved with that
dose.

The next is the | owest observed affect
| evel of 63 mlligrans per kil ogram per day, and
then the final colum is how many tines that daily
dose is less than the | owest observed adverse
effect |evel.

And what you see here is that we're
bel ow t he reference dose both for wet weight and
for dry weight, which tells us there's a margi n of
safety related to potential barium exposures.

And one thing | would note as well is we
did ook at site max as a screening tool, but in
order for this to be true, you would assune that
that child spends 24 hours a day 350 days a year

at that one | ocation where that nmaxi rum was
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recorded, and that's just not a realistic
scenario. So that's why | was saying that really
t hese UCLs assune kind of an even distribution
across that, either the Area 6 or the whole site,
so that's a nore realistic type of exposure
scenari o.

Q And what these tables show, if |'m
reading themcorrectly, is that even in the
unrealistic scenario where a child is spending 350
days, 24 hours a day at the areas with the highest
concentrations, they're still not even approaching
the reference dose?

A They are still less than the reference
dose; correct.

Q So what does this tell you about barium
at the site?

A Well, overall, this tells nme that barium
at the site does not present a risk to human
heal t h.

Q It's bel ow the reference dose?
A Yes.

Q And it's below the LOAEL?

A That is correct.

Q Now, we're tal king about barium And

the bariumthat you used in your analysis, is that
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the sane bariumfound at the site?

A. No.

Q Explain that. Because | think the panel
woul d be interested to hear it.

A. Yes. So this is another, kind of, |evel
of health-protective that's built in. Barium can
be found in both soluble forns in the environnment
and insoluble fornms. Soluble fornms |ike barium
carbonate or others -- bariumchloride is one
you'd see in aninmal studies -- can actually be
absorbed into the body. ay?

Bariumsulfate is what's call ed

i nsol ubl e barium And barium sul fate, or barite,

Is what was used in drilling nuds to add weight to
drilling muds.
So -- and it's essentially nontoxic.

Again, bariumsulfate is what they use as a
contrast nedia for G X-rays and things |ike that.
So the question that you ask is, you
know, is the bariumhere that we find on | egacy
oil fields, is it bariumsulfate? Is it barite?
Is it insoluble? 1Is it nontoxic? O is it barium
chloride or sone type of ionic formof bariunf So
you can do a test called XRD which actually | ooks

at the mneral ogy of the bariumand can tell you
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the species it is.

In this case, XRD indicates that the
bariumis an insoluble formcalled barium or
bariumsul fate. So when we do our analysis, we
assune that all the bariumis actually sone type
of bi oavail able barium that the standards we're
wor ki ng of f of assune it's bioavail abl e,
potentially toxic. So we've done our cal cul ations
and even assuming that it is soluble barium
again, as | just showed you, that does not present
a risk to human health. But when you consi der
that the bariumis likely insoluble, likely barium
sulfate, then that just gives you an even greater
margi n of safety to not have concern for a risk to
human health in the soil.

Q So turning back to these two tables,
7.15 and 7.16, those are evaluating the sol uble
bi oavai |l abl e form of barium correct?

A Those are considering all that bariumto
be bi oavail abl e and sol ubl e.

Q And in your opinion, is the barium at
this site bioavail able?

A Well, I think XRD would show there's a
| ot of bariumas barium sul fate, which woul d not

be bi oavail abl e.
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Q So, Dr. Kind, in summary, can you give
us the breath of your opinions in this case?

A Sure. Again, you know, the highlighted
sunmary is that the concentrations of constituents
in the soil don't represent a risk to hunman
health. W tal ked about the groundwater exposure
pat hway not being conplete and why that was. And
al so, when we did our analysis, we ended up
carrying bariumall the way through the toxicity
anal ysi s and concl uded that barium concentrations
in the soil were not sufficient to cause a
potential risk to users of the property.

MR. GROSSMAN:  Thank you, Dr. Kind.

|"I'l pass the w tness.
CROSS- EXAM NATI ON
BY MR W MBERLEY:

Q Dr. Kind, Todd Wnberley. | deposed you
a few nonths ago. Do you renenber?

A Yes.

Q First of all, do you believe that
there's contam nation on this property?

A | don't know what you nean by
"contamnation."” | think that's a |egal termthat
gets used in these hearings.

Q Do you believe the property is suitable
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for its intended use?

A Agai n, what ny anal ysis showed is that
there's no potential risk to human health for
users of the property; so in that extent, | would
say yes.

Q What's the intended use of the
groundwater on this property?

A | don't believe there is an intended
use.

Q So you believe there's no intended use
for the groundwater on this property, it's not
I ntended to be drunk, for instance?

A | don't recall seeing nention of that.
What we know fromthe groundwater is there is a
deep well into the Chicot Aquifer on the property
and there's wells in the Chicot within the area.
But that's ny recollection of the use of

groundwater in the general region around the

www.just-legal.net
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Q What's the intended use of the shall ow

groundwater on this property?
A Again, |I'mnot aware that there is one.
Q Did you do anything to figure out what

t he i ntended use was?
A Again, | don't recall seeing any
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I ntended use and we're tal king about a GN3 with
poor water quality, naturally poor water quality
and yield, so --

Q Did you ask M. Henning what his
I nt ended use was?

A | haven't spoken to M. Henning.

Q Did you do anything to investigate what
the intended use of the shallow groundwater was on
this property?

A It's my understandi ng, based upon the
anal yses, that that water really is not usable
wat er .

Q So if M. Henning intends to use it to
give to his grandchild, are you going to tell him
he can't do it?

A |"mnot going to tell M. Henning
anything. |I'mjust telling you what the science
shows.

Q Wuld you tell himit's unsafe?

A Again, | wouldn't tell himwhat he woul d
or wouldn't do with that groundwater.

Q |s it safe for M. Henning to give the
shal | ow groundwater to his grandchildren on a
daily basis?

A You' ve got high levels of iron and
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manganese in that water that render it unsafe

naturally w thout treatnent.

Q | "' mtal king about the benzene and the
bari um
A. Again, |'ve -- you know, we tal ked about

benzene during ny depo, and | told you before that
| couldn't find anything in the scientific
literature that showed those | evels would be
unsafe. And since then, |'ve | ooked at both
cancer and noncancer val ues for benzene, and the
concentration at that one | ocation would not
i ndi cate that there would be adverse health
effects if you drank that water.

MR. W MBERLEY: So, listen now, he's telling

you that he can't say it's safe to drink.
BY MR W MBERLEY:

Q How many pl aces on the property did you
do the XRD anal ysis?

A | did not do that nyself. | think ERM
did that wwth two of the higher barium
concentration | ocations --

Q Did you order the XRD anal ysi s?

A | don't recall doing that. | think that
was nmaybe done before we got invol ved.

Q Ckay. So this whole thing you went
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through wwth M. G ossnman about how you believe
the bariumon the property is barite and not

sol uble barium this all depends on the XRD

anal ysis; right? That's the only proof you have?

A. Wl |, again, you have that, conbined
with the knowl edge that the type of bariumthat's
used in E&P operations is bariumsulfate, that's
the additive that's used in drilling nud.

Q The only testing you did to determ ne
what type of bariumwas on the property was the
XRD anal ysis that was done; correct?

A | believe that's the only testing that
was done - -

Q That only happened in two places; right?

A Yes. Typically, in order to do that
anal ysis, you have to have a sufficient
concentration of bariumin the sanple to do that.
So typically, you select a couple of the higher
bari um concentrations sanples to do that anal ysis.

Q And you only did it in two spots;
correct?

A Yes.

Q Ckay. You don't have any testing to
show what type of barium was occurring on any

ot her part of the property other than those two

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 221

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

spot s?
A Agai n, you sanple the highest ones,
hi gher ones that you can find and anal ogi ze t hat
to the others.
Q Are you aware that there are m crobes
t hat coul d break down barium sul fate?
A Not specifically. There are,
obviously -- | nean, there are
sul f at ef at e-consum ng m crobes, but | haven't done

t hat specifically.

Q |s it sonething that you' ve never
st udi ed?
A | mean, |'ve studied it in general but

not specifically to barium

Q Did you do anything to understand
whet her or not the microbes in this property are
able to break down the barium sul phate into barium
sul fide, for instance, or barium carbonate?

A | didn't. And again, it doesn't really
matter for ny anal ysis because | assuned all the
detected barium was bi oavail able, so that's really
not gernmane - -

Q That's not sonething you did?

A Again, no. | took the health protective

assunption that all that bariumwas i ndeed
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bi oavail able, so it really doesn't matter because
| assuned it was sol uble, not insoluble.

Q And you don't deny that bariumsulfate
can be broken down by m crobes into barium
sul phi de or barium car bonat e?

A | told you | did not do that analysis,
so | can't tell you either way.

Q The anal ysis that you did was not a
strictly RECAP anal ysis; right?

A | did an analysis that used RECAP and
EPA net hodol ogy, but | went beyond your standard
RECAP anal ysis to actually do the toxicol ogy
assessment.

Q And | think you and I went back and
forth on this in your deposition a little bit,
and, kind of, | think where we ended up was, it
was there fair to say your analysis was gui ded by
RECAP but maybe it didn't conply with each letter
of the law of RECAP; is that correct? |s that
fair?

A | did not do a RECAP conpli ance
assessnent. That's what Ms. Levert did.

Q So you weren't bound in your assessnent
by each and every rul e of RECAP; correct?

A Yeah, | guess that's correct. Again, |
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used net hodol ogy from RECAP, net hodol ogy from US
EPA, but | did not do a regulatory RECAP ri sk
assessnent .

Q You were able to do what nade nobre sense
as a scientist; right? Looked at this froma
sci ence perspective?

A Well, | looked at it froma toxicol ogy
perspective. | went beyond standard human health
ri sk assessnent and did a toxicol ogy assessnent.

Q So if something in EPA rules or
sonething in RECAP rul es maybe didn't nake sense
to you as a scientist, you were free to disregard
those and explain to this jury or this panel why
your anal ysis nmakes sense; right?

A | don't know what you nean by di sregard.
Agai n, | used net hodol ogy from both of those --

Q Did you use all the RECAP net hodol ogy?
Did you follow every letter of the | aw?

A Agai n, | used the RECAP net hodol ogy t hat
was gernmane to exposure paraneters in calcul ating
doses and screening and things of that nature.

Q Did you identify AOs in accordance with
RECAP?

A. Again, | did not do that. That's
sonething that Ms. Levert did, who did the

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net




© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 224

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

regul atory risk assessnent.

Q Can we agree that in health risk
assessnent the RECAP, the linchpin of the whole
thing really is what's that conpliance
concentration or what's that concentration that we
see in the ground?

A Wel|l, the exposure “point concentration
Is certainly inportant but --

Q That drives the whole boat; right?

A Wll, it's one of the factors. There's
a lot of factors that go into the screening
process and cal cul ati ng doses --

Q And the data points --

MR. GROSSMAN: Todd, let himfinish his

answers.

BY MR W MBERLEY:

Q Go ahead.

A | was just saying there are a | ot of
factors that go into doing that assessnent and
cal cul ating that dose or screening, whichever
you' re doi ng.

Q The data points that go into making that
concentration are of paranount inportance; right?

A They are one of the inportant factors.

Q And you didn't follow the RECAP rul es
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about which data points go into that concentration
I n your analysis; correct? Because you didn't do
the AO s?

A Well, I worked wth the areas that had
been established by Ms. Levert.

Q Whi ch are not AO s under RECAP; right?

A | don't know the distinction to nmake
t here.
Q So you can't sit here today and tell

this panel that those areas of interest that have
been identified in the ERMreport are actually
Ad s under RECAP?

A What | can tell the panel is that |
| ooked at all the data from those individual areas
I n ny assessnent.

Q | ncl udi ng the data points that woul d be
outside the AQ ?

A Well, it would depend on which way.
Again, | looked at site nmaxes, | |ooked at
| ocati on averages and averages for those areas.
So | | ooked at -- again, a nunber of different
ways to | ook at those -- those data.

Q Ckay.

And when you do your analysis for soi

I ngestion under a child scenario -- which is what
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did you; correct?

A Yes.

Q That's one of the analysis that you did.

What we're trying to discuss there or

determ ne there or anal yze there, how nuch soil a
kidis going to get inits nouth if it lives
there? |Is that in general how you woul d descri be
t hat ?

A Well, there's a daily ingestion rate up
to that, yes.

Q What we're trying to neasure i s how many
times a kid is going to go outside and get dust
fromthe carport and go in its nmouth, we're trying
to figure out how nuch soil is going in that kid's
nmout h?

A. Again, that's the daily, that
200 mlligrans per day ingestion rate.

Q And that's driven by -- one of the other

variables in that equation is what's the
concentration that we're [ ooking at; right?
A Not in that equation, no.
Q In the equation about what the dose is
that the kid' s getting, it's concentration tines
exposure equal s dose; right?
A Yes. But you were asking ne if what's
225-291-6595 Just Legal, LLC Fax:225-292-6596
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in the soil drives how nuch a child takes into
t hei r nout h.

Q No. |I'mnot asking that. |'m asking
how much dosage he gets fromthat soil that gets
i n his nouth?

A Well, dose is a function of how nuch
soil and the concentration of the constituent in
t he soil.

Q So the higher the concentration of the
soil that the kid is encountering, the higher dose
they're going to get because they're eating the

sanme anmount of soil under your scenario; right?

A Assum ng the sane ingestion rate.

Q But yet -- and where's the bariumon the
site?

A Bariumis in the upper -- nost of it's

I n the upper couple feet of soil.

Q Upper 2 feet; right?

A Yes.

Q How many data points did you use in your
concentration beneath 2 feet? Al of them right?
Al the way down to 50 feet?

A Not all the way down to 50 feet, no.

Q You didn't?

A No. The bariumdata are limted to the
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top 12 feet. And |ike when we | ook at soil max,
for exanple, that's typically in the zero to
2-foot range.

Q You used -- you're going to dispute with
nme that you used all the data down to feet 157

A Well, so it depends. So if you're
| ooking at the site max, for exanple, or max
| ocation average, those tended to be, | think, in
the top 2 feet. But when you | ook at a UCL, RECAP
says that they consider anything of 15 feet or
|l ess in depth to be surface soil, so you use that
entire data set.

Q But you weren't bound by RECAP; right?

A. Well, again, | told you | used RECAP
when cal cul ati ng ny exposure paraneters.

Q If I"'mtrying to figure out how nuch
dirt the kid is going to get in its nouth, does it
make sense to look at the dirt that's 12 feet
deep?

A. RECAP wll tell you it does.

Q You weren't bound by RECAP; you were
bound by science and what makes sense; right?

A Agai n, | used the RECAP net hodol ogy to
cal culate that. And when you | ook at soil nmaxes

or max | ocation averages, that gives you your
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potenti al highest exposure regardl ess of what
depth that was here. |t happened to be zero to
2 feet, so we still have that |evel of
protectiveness there.

Q But conveniently, RECAP |ets you average
that down with all the zeros at 10 to 12 feet?

A RECAP says that that is how you
cal cul ate that concentration for the AO.

Q Speaki ng of the 200 mlligrans a day,
since you didn't talk about pica in your report or
I n your deposition and | don't know what you're
going to say, I'mgoing to ask you about it.

How nmuch soil does a pica child ingest
on a daily basis?

A Well, it's not really a daily basis. It
tends to be episodic events of a couple tines a
year. Wiat |'ve seen, the literature shows 500 to
1,000 mlligrans, even nmaybe a coupl e t housand
mlligrans at a tine.

Q Are you tal king acute pica or
sub-chroni c pica?

A | think what the literature would show
Is that tends to happen on acute episodi c bases.

Q Do you know what RECAP has to say about

pica chil dren?
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A | did look at that. | don't renenber
exactly what it says. | think it says that's a
site-specific type of paraneter approach.

Q But you didn't -- so explain to ne why
you didn't consider pica children in your
anal ysi s.

A Well, again, pica is sonething that you
t hi nk about when you approach a site, but if you
don't have any specific reason to include that,
it's a site-specific paraneter and that's
typically or actually al nost never included in a
ri sk assessnent unless you have reason to believe
differently.

Q So in your scenario, you didn't do it

because there's no pica child living at this

property?
A Again, that's a rare event. And when we
| ook at the soil ingestion rates that we do

I nclude, the 200 mlligrans per day, that's
actual |y about alnost three tines higher than what
t he studi es show children actually consume on a
daily basis. So there's, again, a protective
factor built in there. So pica specifically
didn't figure into that.

Q What's the intended future use of this
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property?

A The intended future use that | saw was
nore of the sanme, agricultural and potenti al
recreational use as a hunting canp or fishing
canp.

Q Do you have any idea if any of
M. Henning's children or grandchildren want to go
live at this property?

A They may or may not. But again, | did
ny assessnent assum ng that was a possibility when
| did that nonresidential --

Q You just assuned that a pica child
woul dn't live there?

A. Again, pica is not a standard
occurrence, so that is not a standard assunption
when doi ng health risk assessnent.

Q So let's just get this straight. You
didn't do the work to say it would be safe for a
pica child to live there; is that correct?

A Again, | didn't include that
specifically in ny analysis because that is not --
It's not sonething that is commopn or works its way
I nto human health risk assessnent.

MR. W MBERLEY: Scott, will you put up

Exhibit GGG 75. This is RECAP.
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Blow it up.
(Di scussion off record.)
MR. WMBERLEY: Can | put this on the El np?
Zoomin on the acute health risk part.
BY MR W MBERLEY:

Q Did you know t hat RECAP asks you to | ook
at pica and possibly lowits threshold based on
t hat ?

A. Again, | think pica is considered a
site-specific potential, and if it's there, then
you woul d consider it.

Q So you would only consider it if there
was a pica child there; right?

A. That woul d be -- that would be --

Q Under your anal ysis?

A That woul d be the basis for doing that.
Again, as | said earlier, it my be --

Q So we're not going to protect the future
for pica children?

A Again, that may be nore of an acute
toxicity issue. W're |looking at chronic toxicity
here. |If you were to do the acute analysis, you'd
find those screening val ues woul d be nmuch hi gher
t han what they are, so... but | haven't done that,

her e agai n.
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Q And how nuch did you say you used for
mlligrans per kilogram per day for the child or
200 mlligrans --

A It's 200 mlligrans of soil per day.

Q How nuch does RECAP ask you to use?

A | don't think RECAP' s asking you to use.
They nention the potential of up to 25 to 60 grans
per day.

Q So that's five tines 60. So what's that
mat h? 300 tines higher than what you're using?

A It's -- | haven't done the math, but
it's -- so it would be a half a gram per day,
or --

Q No. 23 to 607

A 200 woul d be --

Q And you're using a fifth of a gram per
day?

A Woul d be 200.

Q | think it's 300 tines higher --

A Yes.

Q -- than what you assuned?

A Agai n, that pica assunmes a higher |evel.
But you only use that when you have evi dence that
that's occurring.

Q Since | didn't see this until you wal ked
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up onto the stand, |I'mgoing to ask your coll eague
here: If you could pull up Slide No. 24 fromhis
presentation on the board.

Now, you have a columm here that says
t hat your cal cul ati ons show that these doses that
you' re assum ng under your scenario are three to
four to five to 14 or two to three to four to five
times higher than the reference dose -- or |ower

than the reference dose --

A That woul d be | ower.

Q -- right?

A That woul d be | ower.

Q | f that child ingested 300 tines the

anount that you're assumng in this nodel, those
nunbers woul d be way above the reference dose,
wouldn't it?

A Well, that would not be the right
conpari son because --

Q Thi s nunber woul d be 150 --

A Because the reference dose is a lifetine
average daily dose. Pica is an acute -- as it's
said in RECAP, an acute situation, so you would
make a different conparison to acute values, not a
lifetime value |ike that.

Q Up to 15 years; right? Under EPA
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gui dance?

A Again, pica is acute. It's not a daily
dose |i ke what we're tal king about there, so it
woul d be a different type of exposure scenario.

Q This woul d be m nus 150 percent?

A Agai n, that would not be a valid
conpari son to nake.

Q But you didn't do that analysis? You

didn't anal yze whether the property was safe for a

pica child?
A Again, there's no evidence of pica.
Picais arare event. |It's not sonething that is

considered in site risk assessnents like this
unl ess there's specific information related to
that. So no, | did not.

Q So under your professional opinion
maki ng a concession or a concern or a change to
your analysis to evaluate for pica children should
only happen if there's a pica child on the
property? WII you disregard the future and the
possibility that there m ght be a pica child on
the property in the future?

A Agai n, you're | ooking at what the
typical user of a property would be. Picais a

rare occurrence, and if you have specific
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I nformati on, you would include that. But again,
that is not standard practice for a human health
ri sk assessnent, to just assune there would be a
pica child in the future on the property.

MR. W MBERLEY: Take that down, please.

Thank you.

BY MR W MBERLEY:
Q You didn't anal yze groundwater; correct?
A | anal yzed whether or not that exposure

pat hway woul d |ikely be conplete, but | did not go
beyond that because it was not a conpl ete exposure
pat hway.

Q You didn't do a toxicological health
ri sk assessnent on the groundwater, the quality of
the groundwater as it exists in the ground,
whet her or not it's safe to drink?

A Agai n, because that pathway was not
conpl et e.

Q But you didn't do that; right?

A Well, again, if the pathway's not
conplete, you don't carry through the next step,
so | did not --

Q | understand that you said the pathway's
not conplete. But you didn't do the second part

of that analysis; correct?
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MR GREGORE: M. Wnberly's going to have
to let the witness speak. |'ve heard him
Interrupt the witness on at |east 20
occasions, and we've tried to be flexible on
It, but please let himgive his answer.
A Because the pat hway was not conplete, |
did not proceed with that health anal ysis because
there's no exposure; and if there's no exposure,
t here can be no risk.
BY MR W MBERLEY:
Q You did not proceed. GCkay. | think I
got it there.

So you have a nunmber of reasons you
think that the groundwater pathway is inconplete.
And they all look to ne |ike kind of your present
assessnent of the facts. Wat makes you think the
groundwat er pat hway won't be conplete in the
future?

A Well, again, it's based on nultiple
| ines of reasoning. One is there have never been
drinking water wells conpleted in that shall ow
zone on the property. There aren't any in those
shal l ow zones within a mle of the property. The
water is of natural poor quality and yield. And

there's already a deeper well on the property.

225-291-6595 Just Legal, LLC Fax:225-292-6596
www.just-legal.net setdepo@just-legal.net



© 00 N oo o b~ w N P

N DD D DN M DN P P PPk P PR
o b~ W N b O © 0o N oo 0o b~ W N B O

Page 238

DNR HEARING - HENNING MGMT. VS. CHEVRON DAY 1

There's deeper wells in the region, and there's
muni ci pal water going to the area as well.

Q |f M. Henning wants to drill a 50-f oot
well on the property, there's nothing to stop him
right?

A Q her than, again, yield and quality of
t he groundwater and those other factors.

Q VWell, we see there are at | east ten
pl aces where we've already drilled wells at |ess
than 50 feet that got thousands of gallons per
day; right?

A He can drill a well. But again, those
factors would factor into whether or not that was
a viable well.

Q So you think it would just be
unreasonable for himto drill a well?

A Again, |I'mnot sure that woul d nake

sense froma water quality standpoint. People

have not done that wthin, again, the area. It's
not a regional thing. |[If you're drilling a well
50 feet, |I don't know why you wouldn't go down
anot her 100 feet to get to the Chicot.

Q What if | just want to?

A Again, you can do what you what. |[It's

your property, but it's a matter of what nakes
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sense.
Q |s there a safe | evel of benzene in

groundwat er, drinking water?
A From what |'ve seen, the EPA has an MCL

of 5 mcrograns per liter, whichis -- whichis

that drinking water standard. Wen you | ook at

the scientific literature, the |levels that

would -- well, levels that | ow don't cause actua

harm But again, that is a conservative

heal t h- based value related to protection of public

wat er sources anyway.
Q So 5 mcrograns per liter?
A That is the maxi num contam nate | evel

set by the US EPA.
MR. WMBERLEY: | think that's all the
questions | have. Thank you.
MR. GROSSMAN:  No redirect, Your Honor.
JUDCGE PERRAULT: Does the panel have any
guestions?
PANELI ST OLIVIER Can we take |ike a 10- or
15-m nute break?
JUDGE PERRAULT: You need 10 or 157
PANELI ST OLI VI ER:  Ten.
JUDGE PERRAULT: Ten-mi nute break.

(Recess taken at 2:39 p.m Back on record
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at 2:56 p.m)
JUDCGE PERRAULT: Today's date is February 6.
It's now 2:56. |'mCharles Perrault. | had
asked the panel if they had any questions for
our last witness, M. Kind. 1It's ny
understanding y'all do not.
PANELI ST OLIVIER: That's correct.
JUDGE PERRAULT: And thank you very nuch.

Y all tal ked about Exhibit 4. Have you
offered that into evidence?
MR. GROSSMAN:  Yes, Your Honor. Offer, file,
and introduce Exhibit 4 and including all
appendi ces, tables, and attachnents.
JUDGE PERRAULT: Any objection?
MR W MBERLEY: No, Your Honor.
JUDGE PERRAULT: No objection. So ordered.
Exhibit 4 is admtted.
JUDCGE PERRAULT: There was Exhibit GGG Are
you trying to offer that now?
MR. W MBERLEY: |[It's not necessarily, Your
Honor .
JUDGE PERRAULT: Ckay.

Al right. Call your next wtness.
MR. GREGO RE: Judge, our next witness wll
be Dr. Helen Connelly. Her testinony, at

www.just-legal.net
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| east her direct, will last nore than an
hour. | know that this day ends at 4:00 p. m
We propose, that is, Chevron, we propose that
we start her first thing in the norning.
Thi s proceeding has gone a | ot nore
efficiently than we antici pated. W've gone
over four w tnesses today, but we do not want
to break up her direct. So we would ask,
It's at your pleasure, however you want to
handl e it.
JUDGE PERRAULT: | want to do whatever hel ps
y'all present your case. Any objection to
t hat ?
MR. CARMOUCHE: | would just ask that the
sane rul es apply, Your Honor.
JUDGE PERRAULT: I'mgoing to treat everybody
the sane. |If | forget to do so, you let ne
know.

Any objection to that, starting in the
nmor ni ng?
PANELI ST OLI VI ER:  No.
JUDGE PERRAULT: All right. W'IlIl start at
9:00 o' clock tonorrow. And if there's
nothing further, this hearing is adjourned.

(Hearing adjourned at 2:57 p.m)
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REPORTER S PAGE

|, DI XIE VAUGHAN, Certified Court
Reporter in and for the State of Louisiana, (CCR
#28009), as defined in Rule 28 of the Federal
Rul es of G vil Procedure and/or Article 1434(B) of
t he Loui siana Code of Civil Procedure, do hereby
state on the Record:

That due to the interaction in the
spont aneous di scourse of this proceedi ng, dashes
(--) have been used to indicate pauses, changes in
t hought, and/or tal kovers; that sane is the proper
met hod for a Court Reporter's transcription of
proceedi ng, and that the dashes (--) do not
I ndi cate that words or phrases have been |eft out
of this transcript;

That any spelling of words and/ or nanes
whi ch could not be verified through reference
mat eri al have been denoted wth the phrase
"(phonetic)";

That (sic) denotes when a w tness stated
word(s) that appears odd or erroneous to show that

the word is quoted exactly as it stands.

DI XI E VAUGHAN, CCR
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REPORTER'"' S CERTI FI CATE
|, Di xie Vaughan, Certified Court

Reporter (Certificate #28009) in and for the State
of Louisiana, as the officer before whomthis
testi nony was taken, do hereby certify that on
Monday, February 6, 2023, in the above-entitl ed
and nunbered cause, the PROCEEDI NGS, after having
been duly sworn by nme upon authority of R S.
37:2554, did testify as hereinbefore set forth in
t he foregoi ng 242 pages;

That this testinony was reported by ne
I n stenographi ¢ shorthand, was prepared and
transcri bed by ne or under ny personal direction
and supervision, and is a true and correct
transcript to the best of ny ability and

under st andi ng;

That the transcript has been prepared in
conpliance with transcript format guidelines

requi red by statute or by rules of the board;

That | have acted in conpliance with the
prohi bition on contractual relationships, as

defined by Louisiana Code of Cvil Procedure
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Article 1434 and in rules and advi sory opi ni ons of
t he board;

That | am not of Counsel, nor related to
any person participating in this cause, and amin
no way interested in the outcone of this event.

SIGNED THI S THE 22ND DAY OF FEBRUARY,
2023.

DI XI E VAUGHAN

Certified Court Reporter (LA)

Certified LiveNote Reporter
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     1         (PROCEEDINGS COMMENCING AT 9:02 A.M.)



     2      JUDGE PERRAULT:  We're on the record.



     3      Today's date is February 6th, 2023.  We're in



     4      Baton Rouge, conducting a hearing for the



     5      Case Docket No. 2022-6003-DNR-LLC in the



     6      matter of Henning Management LLC versus



     7      Chevron USA Incorporated.  This case has been



     8      remanded to the Department of Natural



     9      Resources by US District Court Western



    10      District of Louisiana Judge James Cain for



    11      the development of the most feasible plan in



    12      accordance with Louisiana Revised Statute



    13      Title 30, Section 29.  I'd like the parties



    14      to make their appearance on the record and



    15      we'll start with Chevron.



    16      MR. GREGOIRE:  Good morning, Your Honor,



    17      panel members.  Victor Gregoire on behalf of



    18      Chevron USA.



    19      MR. GROSSMAN:  Good morning.  Louis Grossman



    20      on behalf of Chevron USA.



    21      MS. RENFROE:  Good morning, Your Honor and



    22      panel members.  Tracie Renfroe also on behalf



    23      of Chevron USA.



    24      MR. CARTER:  Good morning.  Johnny Carter,



    25      also on behalf of Chevron USA.
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     1      MR. BRYANT:  Good morning.  Mitchell Bryant



     2      on behalf of Chevron USA.



     3      JUDGE PERRAULT:  All right.  And for Henning



     4      Management.



     5      MR. CARMOUCHE:  Good morning.  John Carmouche



     6      on behalf of Henning Management.



     7      MR. WIMBERLEY:  Good morning.  Todd Wimberley



     8      on behalf of Henning Management.



     9      MR. KEATING:  Good morning.  Matt Keating on



    10      behalf of Henning Management LLC.



    11      JUDGE PERRAULT:  And like the panel of



    12      experts who are going to hear the case to



    13      make their appearance on the record.  And



    14      we'll start here.  Just give your name, your



    15      agency, and your area of expertise, please.



    16      PANELIST LITTLETON:  Jessica Littleton,



    17      petroleum scientist with the environmental



    18      division of the Department of Natural



    19      Resources.



    20      PANELIST DELMAR:  Chris Delmar, petroleum



    21      scientist supervisor.  I'm a geologist with



    22      the environmental division of the Department



    23      of Natural Resources.



    24      PANELIST OLIVIER:  Stephen Olivier, petroleum



    25      scientist manager with the Office of
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     1      Conservation, environmental division.



     2      PANELIST BROUSSARD:  Gavin Broussard,



     3      petroleum scientist manager with the Office



     4      of Conservation, engineering division.



     5      JUDGE PERRAULT:  Thank you.



     6           And Mr. Olivier, you're the panel



     7      coordinator; is that correct?



     8      PANELIST OLIVIER:  Yes, sir.



     9      JUDGE PERRAULT:  Do we have any questions



    10      before we begin?  If not, any motions



    11      questions, then I'll ask Chevron to present



    12      their case.



    13      MR. GREGOIRE:  Good morning, Your Honor,



    14      panel members.  I'd like to present a brief



    15      opening statement.



    16      JUDGE PERRAULT:  That's fine.



    17      MR. GREGOIRE:  If it pleases the panel.



    18           Judge Perrault, LDNR panel members, as I



    19      mentioned earlier, I'm Victor Gregoire.  I



    20      represent Chevron USA along with my



    21      colleagues Tracie Renfroe, Lou Grossman,



    22      Johnny Carter, and Mitchell Bryant.  It's a



    23      pleasure to be here before you today for this



    24      administrative hearing.  We thank you for



    25      giving Chevron the opportunity to present a
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     1      plan to address the environmental media and



     2      constituents at the Henning property.



     3           We know that your job is a challenging



     4      one, yet it's a very significant one in that



     5      competing most feasible plans have been



     6      submitted by both parties; that is, Chevron



     7      and the landowner, Henning Management.  And



     8      you have been tasked by the Louisiana



     9      legislature and presiding court to review the



    10      sampling data and to provide your technical



    11      expertise in arriving at a most feasible plan



    12      to address environmental constituents at the



    13      property, particularly in the soil and



    14      groundwater.



    15           We are here, as you know, because the



    16      Louisiana legislature adopted a procedure



    17      that we all know is commonly referred to as



    18      Act 312.  It allows an oil and gas company to



    19      admit responsibility for environmental



    20      damage, which is defined as actual or



    21      potential impact under the statute at oil



    22      field properties which are under the



    23      jurisdiction of the Office of Conservation.



    24      Chevron admitted potential impact to



    25      environmental media.  It filed a limited













�



                                                        10







     1      admission as to discrete areas of soil and



     2      groundwater in this property.  So this issue



     3      has been referred to you for adjudication and



     4      to arrive at a most feasible plan for the



     5      property.



     6           The legislature has delegated to you,



     7      the Office of Conservation, as the regulatory



     8      body with the technical expertise to review



     9      the sampling data and to apply, more



    10      importantly, applicable regulations to arrive



    11      at a most feasible plan for the property that



    12      is protective of human health and the



    13      environment.



    14           There should be no dispute, as you will



    15      see in the testimony today and this week,



    16      what the applicable regulations are; namely,



    17      29-B and RECAP.  And panelists before you



    18      have applied those very regulations in



    19      arriving at a most feasible plan for the



    20      property.



    21           Those panels have included Office of



    22      Conservation panels in the East White Lake



    23      matter, Poppadoc, Hero Lands, Louisiana



    24      Wetlands, and Newman, to name a few.  We ask



    25      that you panel members arrive at a most
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     1      feasible plan in this case after hearing the



     2      testimony and evidence submitted within the



     3      next couple of weeks that is commensurate and



     4      consistent with the methodology that this



     5      agency has applied on numerous occasions,



     6      including under the most feasible plans that



     7      I mentioned to you earlier.



     8           We are aware of Judge Cain's ruling in



     9      this case, and we're not here to argue about



    10      that ruling or its scope.  The ruling is



    11      there, and I'm sure you have reviewed it and



    12      know what the ruling provides.  That ruling



    13      is the subject of legal filings in the



    14      federal court proceeding.  But as I mentioned



    15      to you, we ask that you, the panel, use your



    16      technical expertise and your knowledge of the



    17      applicable regulations to arrive at that plan



    18      that is the most feasible, which is defined



    19      in statute as the most reasonable -- and



    20      that's important:  The most reasonable -- to



    21      protect human health and the environment.  We



    22      just ask for consistency in approach in your



    23      methodology that you've used in prior Act 312



    24      proceedings and most feasible plans.



    25           Chevron's experts, as you are aware,
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     1      have provided you with a most feasible plan



     2      that addresses the soil and groundwater at



     3      this property.  And those experts have



     4      arrived at conclusions as to what the



     5      proposed feasible plan, which is the most



     6      reasonable plan, should be by implementing



     7      the very methodology, the same or similar



     8      methodology that some of you panel members



     9      and other panel members have used and arrived



    10      at in prior most feasible plans.



    11           And at the end of the day, you're going



    12      to hear testimony from the experts from both



    13      sides.  But Chevron's experts will show to



    14      you, through numerous disciplines, starting



    15      with geology, hydrogeology, ecology and



    16      ecological risk assessment, human health risk



    17      assessors, radiological assessors, that the



    18      constituents found at this property,



    19      including the soil and groundwater, pose no



    20      threat or risk to human health and the



    21      environment.  That's the very -- that's the



    22      very responsibility that you have as



    23      delegated by the Louisiana legislature as



    24      codified in Act 312:  To arrive at a plan



    25      which is protective, which is protective and
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     1      most reasonable in protecting the human



     2      health, public safety, and environment.



     3           We will present those witnesses to you



     4      throughout the week; and the plaintiff, the



     5      landowner, will submit its witnesses to you



     6      as well.  We encourage you to ask questions



     7      as we present our witnesses and the testimony



     8      that they have.



     9           We thank you again for your time and we



    10      look forward to working with you this week



    11      and next.



    12      JUDGE PERRAULT:  Would Henning like to make



    13      an opening statement?



    14      MR. CARMOUCHE:  Good morning.  John Carmouche



    15      on behalf of Henning Management.  I'll try to



    16      be a little less formal and just talk to you



    17      as scientists.



    18           Unfortunately, we're here to apply



    19      rules.  And there were rules that were set by



    20      the legislature, 2006 and on.  And that is



    21      what -- those rules is what you have to



    22      follow today.  And the judge in this case has



    23      told us what those rules are.  We have, as



    24      lawyers and as Chevron, agreed to an EMO,



    25      which do not -- you weren't a part of.  We
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     1      agreed with the judge, a federal judge in



     2      Lake Charles, that we would take time and



     3      spend the money to sample this property, soil



     4      and groundwater, for months, spend hundreds



     5      and hundreds of thousands of dollars on



     6      sampling and then, at that point, when



     7      everybody knew what the data said and if you



     8      need more time to actually know what's on the



     9      property, soil and groundwater, then ask for



    10      more time to sample so when we got here, you



    11      would know what is on the property.  There



    12      should be no question.  That's what they



    13      agreed to.



    14           So we did all of the sampling.  We



    15      didn't choose.  You didn't choose to be here.



    16      They chose to be here today.  They chose



    17      under the statute to admit that the property



    18      was contaminated, is contaminated, and that



    19      there is environmental damage.  And when they



    20      did that, there was consequences because the



    21      rules we have to follow tell us what they



    22      need to follow.  They need to follow the



    23      rules.



    24           Can you put it up, please?



    25           This is what they admitted.
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     1      Contamination.  This is what you have to



     2      follow as to what they admitted this property



     3      is.  "The introduction of substances or



     4      contaminants into a useable groundwater



     5      aquifer, an underground source of drinking



     6      water."



     7           Okay.  So the first thing they admit is



     8      that there's presence of substances or



     9      contaminants in the drinking water aquifer.



    10      It doesn't say that I'm admitting



    11      introduction or presence of substance or



    12      contaminants into a nonusable aquifer.  It



    13      doesn't say that.  It doesn't say that the



    14      water can't be used.  It says:  I, Chevron,



    15      am admitting that there are contaminants in a



    16      drinking water aquifer.



    17           "Or soil in such quantities as to render



    18      them unsuitable for their reasonable intended



    19      purposes."  So they recognize and admit to



    20      you that there are substances and



    21      contaminants and that the soil is unsuitable



    22      for its intended use.  That's what they



    23      admitted, and that's what you have to assume



    24      today because that's what they admitted to



    25      you and to the judge.
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     1           Environmental damage.  Mr. Gregoire went



     2      over it.  He just left out a little part:



     3      "Shall mean any actual or potential damage or



     4      injury to environmental media caused by



     5      contamination."



     6           So first we start with contamination,



     7      and then you can have potential impact from



     8      that contamination.  But first, it has to be



     9      caused by contamination and then you go back



    10      to the definition of "contamination."



    11           So right now, we stand here in front of



    12      you today knowing this:  We have a drinking



    13      water aquifer that has contaminants in it and



    14      we have soil that can't be used.



    15           So just to be sure, we asked the judge



    16      that sits over this case to interpret what



    17      they admitted to make sure that you, us, and



    18      them knew what rules we were playing with.



    19           So go to the next page, please.



    20           And this is what the court said.  So we



    21      gave that argument that I just gave you to



    22      the judge, and he says, "The court agrees



    23      with Henning's interpretation and finds that



    24      the property subject of this suit is not



    25      suitable for its intended use, as Chevron
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     1      admitted to the court in its limited



     2      admission."



     3           Next, please.



     4           This is the judge's ruling which applies



     5      to you.  "After the public hearing, LDNR



     6      shall approve or structure a feasible plan



     7      incorporating the court's finding that, as a



     8      result of Chevron's limited admission,



     9      Henning's property contains contamination and



    10      is not suitable for its intended use.



    11      Ultimately, based on the court's finding of



    12      contamination, the public hearing and the



    13      parties submitted plans, LDNR shall, within



    14      the time frame permitted under Act 312,



    15      submit to a court a feasible plan to" -- and



    16      it quotes the statute.  It says -- doesn't



    17      say "evaluate."  Feasible plan definition



    18      says:  "To remediate contamination from oil



    19      field and exploration and production



    20      operations or waste."



    21           To remediate contamination.  Go back to



    22      the definition of "contamination."  Drinking



    23      water aquifer and soil that can't be used.



    24           So today, I ask that when they put up



    25      witnesses today or tomorrow and they say the
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     1      water's not a drinking water aquifer and they



     2      say the soil can be used for its intended



     3      purpose, remember what the judge says.  But



     4      you can read the statute.  You can read the



     5      definition of "contamination."  These are



     6      rules we have to follow.  These are rules



     7      that were set by the legislature.



     8      This -- you can't just throw away the rules



     9      that we have to act under.  And the State of



    10      Louisiana asks that you, as panel members,



    11      follow the rules set even if you don't like



    12      them.  You might not like them.  You might



    13      not agree with the definition of



    14      "contamination."  You might not agree with



    15      what the legislature says.  But those are the



    16      rules that we follow.  And all I ask you



    17      today is, at the end of this hearing, is to



    18      follow the rules.  That's all we ask for



    19      you -- from you and thank you.



    20      JUDGE PERRAULT:  Thank you.



    21           Chevron, please proceed.



    22      MR. GROSSMAN:  Chevron will call its first



    23      witness, Mike Purdom.



    24      MR. GREGOIRE:  Your Honor, if I may approach?



    25      We have a hard copy of the slide deck that
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     1      Mr. Purdam will use today.  It's also going



     2      to be broadcast on the network for your



     3      convenience and the panel members.



     4      JUDGE PERRAULT:  Mr. Purdam, would you please



     5      state your name for the record.



     6      THE WITNESS:  Michael T. Purdam.



     7      JUDGE PERRAULT:  And spell your last name.



     8      THE WITNESS:  PURDOM.



     9                     MIKE PURDOM,



    10 having been first duly sworn, was examined and



    11 testified as follows:



    12                  DIRECT EXAMINATION



    13 BY MR. GREGOIRE:



    14      Q.   Good morning.  Can you state your name



    15 for the record?



    16      A.   Yeah.  Mike T. Purdom.



    17      Q.   And Mr. Purdom, what is your occupation?



    18      A.   I'm a geologist.



    19      Q.   And where do you work?



    20      A.   At Environmental Resources Management,



    21 also ERM.



    22      Q.   And tell us a little bit about what ERM



    23 Management is and what your responsibilities are



    24 at ERM Management.



    25      A.   ERM is an environmental consulting firm.
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     1 I am based here in Baton Rouge, and I am a partner



     2 within the Gulf business unit.  I'm the area



     3 manager for the Gulf Coast area.



     4      Q.   And how long have you been employed by



     5 ERM?



     6      A.   Four years.



     7      Q.   Tell us a little bit about what you do



     8 at ERM.



     9      A.   So I have kind of dual responsibilities.



    10 One, with my area manager role, I have some



    11 operational responsibilities for our Gulf Coast



    12 area; and then, secondly, I do soil and



    13 groundwater investigations through our what we



    14 call our LPMR group.  It's the Liability Portfolio



    15 Management & Remediation.



    16      Q.   And how long have you been doing that



    17 type of site assessment, evaluation and



    18 remediation work at ERM or others?



    19      A.   Coming up on 30 years.  I believe it's



    20 29 now.



    21      Q.   Okay.  And you've worked as your -- as



    22 your presentation reflects, on over 500 geological



    23 site characterizations?



    24      A.   I have.



    25      Q.   And that includes site characterizations
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     1 that fall under the jurisdiction of LDEQ and LDNR?



     2      A.   That's correct.



     3      Q.   And that would include application of



     4 RECAP and 29-B?



     5      A.   Yes.



     6      Q.   By whom were you hired in this matter?



     7      A.   Through Kean Miller on behalf of



     8 Chevron.



     9      Q.   And talk a little bit about the areas of



    10 expertise; and that is, the areas that you



    11 consider yourself to have sufficient training and



    12 education and knowledge to be an expert in



    13 connection with what you have done throughout your



    14 career.



    15      A.   Yeah.  So over the 30 years, I've -- my



    16 areas of expertise include site assessment, you



    17 know, characterizing the subsurface geological



    18 conditions that are at a site, looking at



    19 groundwater aquifers to characterize them and



    20 understand the groundwater characteristics,



    21 including subsurface geology, also done site



    22 remediation across the state and the application



    23 of the regulatory standards and procedures.



    24      Q.   And before we move on with your career



    25 and what you have done as a scientist, a geologist
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     1 and hydrogeologist, where did you go to school?



     2      A.   LSU here in Baton Rouge.



     3      Q.   And what degree or degrees did you



     4 obtain?



     5      A.   Bachelor of Science in geology.



     6      Q.   So have you rendered expert analysis in



     7 connection with the evaluation or remediation of



     8 the environmental media at onshore properties in



     9 Louisiana?



    10      A.   Yes.  Quite a few.



    11      Q.   That would include oil field sites?



    12      A.   Yes.



    13      Q.   You've also done some underground



    14 storage tank work?



    15      A.   I have.



    16      Q.   You've also worked with chemical plants?



    17      A.   Yes.  I've done work across a wide



    18 variety of industrial, petrochemical, pulp and



    19 paper, oil field, midstream facilities across the



    20 state of Louisiana, really across the Gulf Coast



    21 area.



    22      Q.   Okay.



    23           Have the constituents of concern that



    24 you have worked with in the past included



    25 chlorides?
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     1      A.   Yes.



     2      Q.   They included heavy metals?



     3      A.   Yes.



     4      Q.   Petroleum hydrocarbons?



     5      A.   Yes.



     6      Q.   Radium?



     7      A.   Yes.



     8      Q.   Have they also included naturally



     9 occurring constituents such as iron, manganese and



    10 sulfate?



    11      A.   Yes, they have.



    12      Q.   Have you worked with all environmental



    13 media; that is, soil, sediment and groundwater?



    14      A.   Yes, I've worked with all three of



    15 those.



    16      Q.   Have you represented clients before the



    17 Louisiana Department of Natural Resources?



    18      A.   I have prepared -- worked with the



    19 Department of Natural Resources on documents.



    20 I've not been a part of a panel like this before.



    21      Q.   You hadn't been a part of the hearing,



    22 but you've represented clients before the



    23 Louisiana Department of Natural Resources outside



    24 of the hearing context; right?



    25      A.   That's correct.
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     1      Q.   Have you represented clients before the



     2 Louisiana Department of Environmental Quality?



     3      A.   Yes.



     4      Q.   Let's talk a little bit about your



     5 licensure.



     6      A.   Sure.  So I obtained my professional



     7 geologist license with the state of Texas in 2003



     8 upon the initial offering of the state of Texas



     9 opening that up for licensure.  Then in 2010, I



    10 obtained my professional geologist license in the



    11 state of Mississippi.  And then in 2014, when the



    12 geoscience -- the Louisiana Board of Geologists



    13 opened that up, I obtained my PG in Louisiana and



    14 I've kept and retained all three of those licenses



    15 since I obtained them.



    16      Q.   And you may be somewhat repetitive of



    17 your testimony earlier, but I want you to hone in



    18 on your experience in Louisiana in site



    19 characterization and evaluation and remediation of



    20 various onshore sites.  Can you describe for the



    21 panel that experience that you have?



    22      A.   Certainly.  So I graduated from geology



    23 and -- with -- in geology from LSU in 1994, came



    24 out of school and immediately began working as an



    25 environmental geologist.  And so those were my
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     1 first investigations in Louisiana sites.



     2           As Mr. Gregoire -- we talked about



     3 earlier, over 250 oil and gas-related sites, many



     4 of these being midstream:  Pipelines, compressor



     5 stations, metering stations, but as well as some



     6 oil field E&P production sites.



     7           I've worked on two Louisiana Superfund



     8 sites and then kind of a broad range of experience



     9 across EPA brownfield sites.  I've done quite a



    10 few of those, specifically here in the Baton Rouge



    11 area and across Louisiana.  Petrochemical, pulp



    12 and paper, power, power sites across Louisiana and



    13 the Gulf Coast.



    14           Again, 28, I believe coming up on 29



    15 years now, of Louisiana experience.  And



    16 throughout that time, I've worked closely with the



    17 Louisiana regulators in evaluating and remediating



    18 properties at these sites.



    19      MR. GREGOIRE:  So at this point, I'll file



    20      and offer Mr. Purdom's curriculum vitae which



    21      is identified as Exhibit 147 of Chevron's



    22      exhibits.



    23      JUDGE PERRAULT:  Exhibit 1.7?



    24      MR. GREGOIRE:  Yes, sir.



    25           And I'd also tender Mr. Purdom as an
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     1      expert in geology, hydrogeology, site



     2      characterization, soil and ground water



     3      investigation and remediation, and the use of



     4      the applicable regulatory framework,



     5      including 29-B and RECAP.



     6                 VOIR DIRE EXAMINATION



     7 BY MR. WIMBERLEY:



     8      Q.   Mr. Purdom, I'm Todd Wimberley.  I



     9 deposed you earlier last year.  Do you remember



    10 that?



    11      A.   I do.



    12      Q.   At that time, you'd told me that you'd



    13 never been qualified as an expert in a court of



    14 law in any court; is that correct?



    15      A.   I've never been offered up as an expert.



    16      Q.   You've also told me that are not an



    17 expert in 29-B.  Do you remember that?



    18      A.   I remember saying I'm not an expert in



    19 29-B, but I am -- I have -- an expert in applying



    20 the regulatory standards, which I've done in 29-B



    21 cases.



    22      Q.   But you're not an expert in 29-B?



    23      A.   I'm an expert in application of



    24 regulatory standards, yeah.



    25      Q.   And you're not an expert in human health
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     1 risk assessment?



     2      A.   I'm not an expert in human health risk



     3 assessment.



     4      Q.   You didn't calculate the background at



     5 this property in the soil or groundwater; correct?



     6      A.   We -- we, ERM --



     7      Q.   You personally.



     8      A.   I did not personally.



     9      MR. WIMBERLEY:  I think that's all I have.



    10      JUDGE PERRAULT:  Redirect?



    11                 VOIR DIRE EXAMINATION



    12 BY MR. GREGOIRE:



    13      Q.   Mr. Purdom, on how many occasions have



    14 you applied 29-B in connection with your site



    15 characterization, evaluation, and remediation of



    16 various onshore sites in Louisiana?



    17      A.   Of 29-B specifically?  I know of at



    18 least 20 sites that I've done 29-B.



    19      Q.   And you don't purport to be a human



    20 health risk assessor; correct?



    21      A.   Correct.



    22      Q.   But you're aware of the regulatory



    23 framework as embodied in RECAP; correct?



    24      A.   Absolutely.



    25      Q.   How many times have you used RECAP in
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     1 connection with site characterization, evaluation,



     2 and remediation?



     3      A.   It's over 100 sites.



     4      JUDGE PERRAULT:  Any objection to this



     5      witness being an expert?



     6      MR. WIMBERLEY:  We object to him being an



     7      expert in 29-B, as admitted.



     8      JUDGE PERRAULT:  What does Chevron say to



     9      their objection to 29-B?



    10      MR. GREGOIRE:  Your Honor, Mr. Purdom has



    11      testified he's used 29-B extensively in his



    12      work in representing various clients in



    13      Louisiana.



    14      JUDGE PERRAULT:  I'll overrule the objection.



    15      I'm going to allow it.



    16           And state again what areas he's...



    17      MR. GREGOIRE:  Sure.  Geology, hydrogeology,



    18      site characterization, soil and groundwater



    19      investigation and remediation, and the use of



    20      the applicable regulatory framework,



    21      including RECAP and 29-B.



    22      JUDGE PERRAULT:  Okay.  He shall be allowed



    23      as an expert in those fields.



    24                  DIRECT EXAMINATION



    25 BY MR. GREGOIRE:
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     1      Q.   So Mr. Purdom, can you describe for the



     2 judge and the panelists a road map of what you



     3 will testify about today?



     4      A.   Sure.  I know I met a number of you on



     5 the site, and so we'll just go through and talk



     6 about the chronology, what occurred at the site



     7 through our records that we've obtained, we'll



     8 look at the site setting of the property itself,



     9 and then we'll also be looking at the Chevron most



    10 feasible plan areas, including a sampling survey



    11 to go over with some of the results.



    12      Q.   So you're first going to address the



    13 chronology of uses at the property; is that right?



    14      A.   That's correct.



    15      Q.   Tell us a little bit about what you did,



    16 and others at ERM, in preparing your understanding



    17 of the various historical uses at the property.



    18      A.   Yes.  So we had multiple areas that we



    19 are -- and sources of information that we



    20 obtained.  So that being actual records from the



    21 Chevron files that we were able to review and look



    22 at.  We also looked at the Department of Natural



    23 Resources SONRIS database to go through all of the



    24 records of wells and any historical activities



    25 that had gone on at the site, and we also included
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     1 aerial photography.  So we went back and looked at



     2 aerial photography, starting from 1940 moving up



     3 until the present day, to understand the operation



     4 that had occurred at the site.



     5      Q.   So we start with your chronology with



     6 the beginning of oil and gas operations on the



     7 property?



     8      A.   Yes.  So it's beginning in 1938.



     9      Q.   What occurred next as far as it relates



    10 to the Chevron entity that operated at this



    11 property?



    12      A.   Yes.  So Chevron or its predecessor,



    13 Gulf, operated starting in 1941 and operated at



    14 the site up until 1984.



    15      Q.   Did other oil and gas properties [sic]



    16 operate on the Henning property during the time



    17 that Chevron operated?



    18      A.   They did, yes.



    19      Q.   And what companies were those?



    20      A.   We've got it outlined here.  H.L.



    21 Hawkins, Shell, Coastal States Gas, and there were



    22 other entities that also operated.



    23      Q.   And when did Chevron's operations end?



    24      A.   In 1984.



    25      Q.   Did other oil and gas companies operate
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     1 or continue to operate on the property after that



     2 point in time?



     3      A.   Post-Chevron, yes, they did.



     4      Q.   And so next, we have, as everyone is



     5 aware, the amendments to 29-B occurred in 1986.



     6 Is that right?



     7      A.   That's right.



     8      Q.   And that was two years after Chevron



     9 ended its operations on the property?



    10      A.   Correct.



    11      Q.   And RECAP was promulgated in what year?



    12      A.   1998.



    13      Q.   Okay.  Now, we move forward,



    14 fast-forward to 2017.  And we have an



    15 environmental site evaluation which was prepared



    16 for the Henning property.  Can you describe and



    17 talk about that?



    18      A.   Yes.  So a lot of times -- well, most



    19 times when someone is purchasing a property,



    20 lenders or -- in order to evaluate the property,



    21 an environmental site evaluation, often referred



    22 to as a Phase 1 ESA, will be conducted at the



    23 site.



    24           In 2017, the Henning Management did



    25 authorize an environmental site evaluation by
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     1 Arabie & Associates to evaluate the site prior to



     2 purchase.



     3      Q.   So Henning Management retained an



     4 environmental consultant to review the property



     5 for any potential environmental impacts before he



     6 purchased it?



     7      A.   That's correct.



     8      Q.   That entity was Arabie & Associates?



     9      A.   That's correct.



    10      Q.   Is that the same Arabie & Associates



    11 that landowners have typically filed in these



    12 legacy lawsuits to defend them?



    13      A.   Yes, it is.



    14      Q.   And so we fast-forward to 2019, when the



    15 lawsuit was filed; is that right?



    16      A.   Yes.



    17      Q.   And since that time, there have been



    18 various investigations, sampling, and reports that



    19 were provided both in the litigation and leading



    20 up to the most feasible plans that were filed in



    21 this case; right?



    22      A.   That's right.  Those field



    23 investigations were conducted from 2019 through



    24 2022, and we'll get into, a little bit later, some



    25 of the extensive investigation that was done.
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     1      Q.   Let's talk a little bit about the site



     2 setting and your understanding of that setting.



     3 And we'll start with the limited admission areas.



     4 Can you explain what the boxes that are delineated



     5 in different colors are?



     6      A.   Sure.  So the black and white, kind of,



     7 checkered pattern, as we'll say it, what's shown



     8 here is the actual property boundary for Henning



     9 Management.  And then what we have here is Areas



    10 1 through 9 outlined, and those are the limited --



    11 well, the areas of investigation.  Chevron limited



    12 admission areas are Areas 2, 4, 5, 6, and 8.



    13           There is two other areas, Areas 1 and 9,



    14 that are kind of dashed gray lines.  Those are



    15 ICON-identified background areas, and then Areas 3



    16 and 7 are areas that were not operated by Chevron.



    17      Q.   So let's move next to the actual site



    18 setting.  What do you know about this particular



    19 site?



    20      A.   Yes.  So up towards the very north --



    21 I'm seeing if I can get my -- oops.



    22           Can you go back?  I'm trying to get my



    23 pointer going.



    24           To the very north of the property -- of



    25 the picture here, you see the southern part of the
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     1 town of Hayes, Louisiana.  It's approximately



     2 1262, so about two square miles, located at the



     3 border of Calcasieu and Jefferson Davis Parishes.



     4           You see there's kind of a curved line



     5 that you see.  That's the Louisiana Highway 14,



     6 which bisects the property.  And so on the east



     7 side, you see primarily active rice farming and on



     8 the west side of the property is predominantly



     9 fallow field.  You can see a water body on the



    10 kind of far right side of the property, which



    11 actually comes across the property at some point



    12 on the very eastern side, and that is Bayou



    13 Lacassine.  And the land uses have been primarily



    14 rice farming and oil and gas for approximately the



    15 last 80 years.



    16      Q.   Did you visit this site, Mr. Purdom?



    17      A.   I did.  My first visit was December of



    18 2021.  I went two more times in 2022 and then a



    19 fourth time with the DNR representatives.  I think



    20 it was October of 2022.



    21      Q.   Did you visit the limited admission



    22 areas that you just testified to during your site



    23 visits?



    24      A.   I did.



    25      Q.   Okay.  Did you notice any surficial
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     1 salt-scarring or other evidence of Chevron's oil



     2 and gas operations other than the -- what we'll



     3 talk about a little later as the blowout area?



     4      A.   Yeah.  Other than the -- there was no



     5 surficial scarring or any type of indication of



     6 impacts.



     7      Q.   So can you describe for the panel and



     8 the judge the site topography?



     9      A.   Yes.  So this is a USGS topo map, and it



    10 basically shows the elevation of the property.



    11 You're sloping -- you're gently sloping from about



    12 6 feet above mean sea level towards kind of the



    13 north, northwest portion, coming down to about



    14 zero feet above mean sea level or at mean sea



    15 level towards the southeastern part of the



    16 property.



    17      Q.   And also describe for the panel members



    18 the elevation, surface elevation at the property.



    19      A.   So this is LiDAR data that we -- Light



    20 Detection and Ranging Data that we pulled as well.



    21 It confirms really what the previous map showed,



    22 showing the elevations being about 6 feet above



    23 mean sea level towards the north, northwest,



    24 gently sloping to about a zero over towards the



    25 south, southeastern part, going towards Bayou
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     1 Lacassine.



     2      Q.   And you also performed research about



     3 the flood zone capacity in the area?



     4      A.   We did.  So this representation, here



     5 again, you see the property outlined in the black



     6 and white.  So we are shown within the base



     7 floodplain, according to the FEMA zone maps, which



     8 showed about a 1 percent annual chance of



     9 flooding.



    10      Q.   And you also performed research about



    11 the wetlands characteristics in this area,



    12 including the property; is that right?



    13      A.   That's right.



    14      Q.   What did your research reflect?



    15      A.   So this is a map from the U.S. Fish and



    16 Wildlife Service, showing the wetlands that were



    17 mapped.  The majority of the property is shown as



    18 not being wetlands, but you do see, over towards



    19 the eastern side, we do have some freshwater



    20 emergent wetlands over towards Bayou Lacassine, as



    21 well as some forest -- freshwater forested shrub



    22 wetland.  And then you do see also another little



    23 area to kind of the north, northwestern side where



    24 there's some freshwater emergent wetlands.



    25      Q.   And on the northwestern side of the
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     1 property, that's the location where the blowout of



     2 one of Gulf's wells occurred; is that right?



     3      A.   That's correct.  And you can actually



     4 see it here mapped in the little blue circle on



     5 the northwestern side.



     6      Q.   So that blowout location is located in a



     7 wetlands area, as opposed to uplands?



     8      A.   It is.



     9      Q.   And describe for the panel what this



    10 means, the drainage basin subsegment, as it



    11 relates to the property.



    12      A.   Yes.  As the panel's probably aware,



    13 Louisiana Department of Environment Quality maps



    14 the -- basically the drainage within areas to see



    15 where it's captured and where it flows.



    16           So you see the small black and white box



    17 here.  That again is our property.  The yellow



    18 line -- or the yellow outline indicates the DEQ



    19 drainage subsegment.  So in this case, it's



    20 Lacassine Bayou from headwaters towards Grand



    21 Lake; and those designated uses are primary and



    22 secondary contact recreation, fishing and wildlife



    23 propagation, and then agriculture.



    24      Q.   What is the composition of the shallow



    25 soils at the property?
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     1      A.   Primarily consisting of clays and silts,



     2 and this is a map from the USGS showing that.



     3 This is actually confirmed too with our actual



     4 on-site, our soil boring logs that we took.  So



     5 when we were collecting the samples, we would see



     6 the same thing.



     7           There is -- go back, if you don't mind



     8 just real quick.



     9           So there's a little bit of an alluvial



    10 deposit over towards Lacassine Bayou and, again,



    11 in that sliver going towards the northwest part of



    12 the property where the wetlands were shown.



    13      Q.   And if you can describe the surface soil



    14 characteristics at the property?



    15      A.   Yes.  This map is a U.S. Department of



    16 Agriculture surface soil type, and it shows that



    17 basically it's a very poorly drained silt, silty



    18 loam.



    19      Q.   Next, you have the cross-section



    20 locations.  Can you describe what those are and



    21 the purpose of your including those in your



    22 testimony and presentation today?



    23      A.   Sure.  So these are the ERM and ICON



    24 well locations.  And what we've done here is to



    25 try to get a good understanding of the subsurface
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     1 geology.  We have constructed -- well, within our



     2 expert report, we constructed four cross-sections.



     3 Two of them are -- of those are east to -- I'm



     4 sorry.  West to east represented at AA prime, and



     5 you see that goes really across the entirety of



     6 the property, including the two background areas,



     7 Areas 1 and then, over to the eastern side,



     8 Area 9.



     9           BB prime, we're going to show both AA



    10 prime and BB prime here in just a minute, but that



    11 actually -- we wanted to see what the subsurface



    12 geology was like right there at the blowout area



    13 and then we've got two additional cross-section



    14 locations to understand the subsurface geology



    15 running more on north to south, CC prime and DD



    16 prime.



    17      Q.   So Mr. Purdom, your cross-sections



    18 tracked the aerial extent of the oil and gas



    19 operations that Chevron conducted on the property?



    20      A.   That's correct.



    21      Q.   And they also track the background



    22 locations at this property; right?



    23      A.   Correct.



    24      Q.   Now, ICON, which is the consultant for



    25 Henning Management, determined the location of
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     1 background or the background locations --



     2      A.   That's correct.



     3      Q.   -- at this property.



     4           And that's on the eastern side of the



     5 property?



     6      A.   Yes.  Over -- it's H-32 A and B and H-33



     7 and 34.



     8      Q.   So let's go to one of the



     9 cross-sections, cross-section A to A prime.  Can



    10 you describe to me what the lithology reflects in



    11 these cross-sections and what is of significance



    12 to you?



    13      A.   Yeah.  So if the panel remembers, this



    14 is the cross-section that went the entirety of the



    15 length of the property.  So this spans quite an



    16 extensive area that we investigated.



    17           So I think the first thing that's of



    18 note to me is these green colors that are showing



    19 up, representing that these are clays or silty



    20 clays, very nonpermeable zones, and you see that



    21 really dominates the subsurface geology here.



    22           There are some areas represented with --



    23 it's kind of more, I guess, brown here, where it



    24 is more clay or clayey silt -- I'm sorry, silt or



    25 clayey silt, indicating potential for some -- some
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     1 areas for some -- some groundwater in, you know,



     2 the areas.  Of note, I think -- a couple other



     3 things I want to note is the -- we look a lot of



     4 times to correlate and see if there's connectivity



     5 within the zones to see if there's communication



     6 across this.  And you'll see quite a few



     7 instances -- I'll point to H-26 versus H-27 where



     8 you'll see some brown, more permeable thin zones



     9 that aren't present.  You know, there's really no



    10 correlation from boring to boring.  Those are also



    11 shown between MW-10, H-18, H-19, H-1 as we are



    12 going really through the operational areas.



    13 There's really no good way to connect these small



    14 thin zones.



    15      Q.   Let's go next to the next set of



    16 cross-sections, B to B prime.  And again, what do



    17 those cross-sections tell you about the site



    18 lithology?



    19      A.   Yes.  So this is more in the direct area



    20 of the blowout.  And you can actually see, we've



    21 actually mapped the blowout pond or blowout area



    22 on this cross-section.  And again, so this is more



    23 in operational areas.  And what you'll see --



    24 first of all, we didn't just draw this pond.  This



    25 is the actual depth that we measured for the pond.
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     1 So we went out there, did a physical survey of the



     2 pond to determine how deep that pond is and to



     3 also understand that there's a connection with the



     4 shallow groundwater zone that's out there.  And we



     5 did not see that, as you see.  Right at H-9, the



     6 depth to water there is -- or the depth to the



     7 zone there is right around 45 to 55 feet.  And



     8 there's also another line of evidence that's maybe



     9 kind of hard to see on this cross-section.  But at



    10 H-9, you can see where we've got the water level



    11 plotted.  The -- versus the actual elevation of



    12 the water in the pond.  And those show a



    13 difference in elevations.  It's a little bit



    14 difficult to see here, but we surveyed both the



    15 pond elevation as well as, when we were doing our



    16 potentiometric mapping, we looked at the elevation



    17 of groundwater, and there is a difference there,



    18 indicating there is no hydraulic connection.



    19      Q.   At what depth does the shallow



    20 groundwater begin in the subsurface of this site?



    21      A.   It -- well, it varies.  So over towards



    22 the eastern side of the property, over close to



    23 Bayou Lacassine, it is a little bit shallower over



    24 there.  I think it's as shallow as maybe about



    25 20 feet.  But as you get into more of the
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     1 operational areas, it's generally in the -- at



     2 least 30 feet, but it can go down to about and



     3 into the 55 to 60-feet range.  So again, some of



     4 those cross-sections show the variability and



     5 where those locations are and the depths.



     6      Q.   Now, it's your conclusion that the pond



     7 at the blowout location is not in hydraulic



     8 communication with the shallow groundwater; is



     9 that right?



    10      A.   That's correct.



    11      Q.   We'll get to it later, and some other



    12 witnesses will also address it.



    13           But have you seen any evidence of



    14 hydraulic communication between the pond itself



    15 and the Chicot Aquifer?



    16      A.   No.  And we've got also differences in



    17 groundwater elevations between the Chicot that we



    18 have looked through historical records, as well as



    19 the elevations in the upper water-bearing zone and



    20 the pond itself.



    21      Q.   And for the panel's use and edification,



    22 at what depths does the Chicot Aquifer exist at



    23 this site?



    24      A.   The Chicot starts around 120 feet and



    25 goes down to at least 200.
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     1      Q.   There is a fairly large clay confining



     2 unit that separates the shallow groundwater in the



     3 Chicot; is that correct?



     4      A.   That's correct.  We went down around --



     5 to I believe our deepest boring was 78 feet.  At



     6 the -- actually, right at the blowout area.



     7           But the lowest extent of the upper parts



     8 of that water-bearing zone were at the 62,



     9 below-ground surface.  So we've got a good 50 feet



    10 of separation between the upper limits of that



    11 upper water-bearing zone as well -- and the upper



    12 limits of the Chicot.



    13           And I guess one more point I'll bring up



    14 here is we did take a series of geotechnical



    15 vertical permeability tests.  And one of those is



    16 represented here at H-16 R.  You'll see it was at



    17 the base of the boring within that clay and it was



    18 a 1.1 times 10 to the minus 7.  We took two other



    19 geotech samples down at depth, and those were all



    20 in the 10 to the minus 7 to the 10 to the minus 9



    21 centimeters per second, so fitting the definition



    22 of a natural liner.



    23      Q.   So next, you're going to talk about



    24 water wells, at least your research about water



    25 wells.
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     1           RECAP requires or calls for the



     2 determination of water wells that are located



     3 within a mile of the AOI for the purposes of the



     4 groundwater classification; is that right?



     5      A.   That's correct.



     6      Q.   So explain to the panel the work that



     7 you and others at ERM did in researching the water



     8 wells at this property and outside of the



     9 property.



    10      A.   So what we do is we identify the 1-mile



    11 radius of the property boundary.  So that's



    12 identified on this figure with that red kind of



    13 cloudy-looking figure or line.



    14           The blue line that you see basically



    15 running along Louisiana Highway 14, that is



    16 actually a public water supply line location.  So



    17 and it does dissect and runs along the property.



    18 But then we take the LDNR SONRIS database, we find



    19 all the wells within a 1-mile radius and plot



    20 those, and that's what you see represented here,



    21 is -- are those wells that were located within the



    22 1-mile radius.  None of the wells that we have



    23 shown on here are within that upper water-bearing



    24 zone, to the 20 to 60 feet.



    25      Q.   So you mentioned the public supply line
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     1 that crosses or traverses the Henning Management



     2 property; is that right?



     3      A.   Yes.



     4      Q.   That's the water supply line for



     5 Jefferson Davis Parish?



     6      A.   That's correct.



     7      Q.   Would Mr. Henning be able to tap into



     8 that line?



     9      A.   That's our understanding.



    10      Q.   So summarize for us generally -- and



    11 you've talked about some of this already, but the



    12 results of your research of the water wells



    13 on-site and off-site.



    14      A.   Yeah.  So this comes from the SONRIS



    15 database.  So there were two active -- and we've



    16 got active here -- registered rig supply wells



    17 located on the property.  When we did our



    18 investigations, we went looking for those to see



    19 where they were.  We could not find them.  So we



    20 believe that the records just weren't -- have not



    21 been updated.  We believe they're P&Aed.



    22           There was 15 active water wells screened



    23 in the Chicot Aquifer in the 1-mile radius, one of



    24 those being an irrigation well, 11 domestic wells,



    25 three supply.  And the shallowest of all those
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     1 wells, those active wells, is screened at 120 to



     2 125 feet, so well below the extent of what we've



     3 seen here on the property that we're evaluating.



     4           There was also another well on the



     5 property.  We couldn't find it in the SONRIS



     6 registration and on the database, but it's



     7 10 inches in diameter, approximately 200 feet, and



     8 when it was tested in 2017, it produced



     9 3500 gallons per minute.  It's in good condition,



    10 but the picture of the surface equipment here



    11 shows that some of the surface equipment's not all



    12 that in great shape.



    13      Q.   Where is that water well located, again?



    14      A.   It is basically on the road where -- if



    15 the panel were to have been out there, I believe



    16 it's Area 5 where we pulled in, there's a parking



    17 area right there.  It was just off that little



    18 road where we came in, and I'll show you it here,



    19 and I think I put it in the next figure.



    20      Q.   So there are no shallow wells that



    21 you've ever known of that exist at the Henning



    22 property?  And I say "shallow wells."  Wells that



    23 are screened in the shallow groundwater?



    24      A.   That's correct.



    25      Q.   As well as off-site within that mile
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     1 radius?



     2      A.   That's correct.



     3      Q.   So you've already talked about the



     4 public supply water line that crosses the Henning



     5 Management property.



     6           What other water sources are there for



     7 Henning Management?



     8      A.   Yeah.  So this map, it may be hard to



     9 see, but you'll see a blue dot just off of



    10 Louisiana Highway 14.  That is the location of



    11 what we believe to be the unregistered water well



    12 that can produce 3500 per minute.  There is the



    13 public supply line, which we show there in the



    14 blue.  And this was actually the drone footage



    15 that we took last year.  This bottom picture,



    16 where you can see Bayou Lacassine, you can see



    17 basically the ditch system that's used to -- for



    18 Mr. Henning to do the pump on and pump off to be



    19 able to supply water to his fields.



    20      Q.   And before we move forward, just for the



    21 benefit of the panel and Judge Perrault, at the



    22 bottom of each of the slides, there's an exhibit



    23 reference; is that right?



    24      A.   Yes.



    25      Q.   And that describes or shows the location
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     1 within Chevron's exhibits where this particular



     2 slide or set of slides can be found, if anyone



     3 wants to go back and review them.



     4      A.   That's correct.



     5      Q.   Most of the slides that you've shown



     6 thus far are contained or encapsulated in



     7 Chevron's proposed feasible plan from ERM?



     8      A.   That's correct.



     9      Q.   So let's next pivot to the



    10 potentiometric map that you have here.  Explain



    11 what this is and what it shows.



    12      A.   So when we put in -- I'm sure the



    13 panelists know, but when we put in a well, we go



    14 and we survey the top of casing of where that well



    15 is to get an actual elevation of where that top of



    16 casing is.  Then when we want to determine



    17 groundwater flow direction, we'll go out and we



    18 will drop a piece of equipment to measure the



    19 depth to the actual groundwater level.  So as soon



    20 as we hit that, we'll know how many X feet down.



    21           We then take that difference to come up



    22 with the groundwater elevation.  And so we put all



    23 those together on a map to be able to contour the



    24 map to show groundwater -- the direction of



    25 groundwater flow and where it's moving.
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     1      Q.   And you have another potentiometric map.



     2 How does this one differ from the one you just



     3 testified about?



     4      A.   Very similar in nature.  Both of these



     5 were taken on December 21st of 2021.  This one is



     6 the equivalent freshwater head, so it's taking



     7 into account some of the density of the water



     8 which could be a result of chlorides.  But you do



     9 see really the same general flow direction being



    10 to the north, kind of northeast over by Bayou



    11 Lacassine.  Toward the background area, you do see



    12 a little bit of a reversal there at that one area,



    13 but really the two maps, whether it's just the



    14 straight taking the elevations or looking at the



    15 equivalent freshwater head, you do see the same



    16 flow direction.



    17      Q.   Real briefly, we went through the



    18 chronology earlier, but you include in here the



    19 number of wells that were drilled at the Henning



    20 Management property historically; is that right?



    21      A.   That's correct.  And we -- that is 19



    22 wells from -- since 1938.



    23      Q.   And how many of those wells were drilled



    24 by Chevron?



    25      A.   Total of seven.













�



                                                        51







     1      Q.   And the other wells obviously were



     2 drilled by others?



     3      A.   Correct.



     4      Q.   Now, you noticed in your site inspection



     5 some identification or evidence of -- on the



     6 surface of an abandoned oil and gas operation?



     7      A.   Correct.  And we'll see that through the



     8 drone photography.  We'll point it out.  But there



     9 is a shut-in well on the property.  It's not



    10 related to the Chevron operations, and the



    11 remainder of the property is predominantly rice,



    12 rice farming.



    13      Q.   And this photograph shows the locations



    14 of the wells that were drilled on the property?



    15      A.   Correct.  Oil and gas wells only,



    16 correct.



    17      Q.   And Chevron wells are marked in what



    18 color?



    19      A.   They're as indicated in the end area to



    20 the right, they're -- in the yellow circles shows



    21 the Chevron wells.



    22      Q.   And the nonChevron wells are in the



    23 other colors, presumably blue, green, orange, and



    24 a purple, or a magenta?



    25      A.   Correct.
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     1      Q.   So now we have here some historical



     2 aerial photographs.  This is in 1940.  Did Chevron



     3 have any wells on the property that it had drilled



     4 at that time?



     5      A.   No.  So operations did start -- oil and



     6 gas exploration started on this field in 1938,



     7 but -- or on the property.  But Chevron had not



     8 yet begun operating.



     9      Q.   Next we have a 1952 aerial photograph.



    10 Are there any parts of this aerial that have some



    11 significance or bearing to you?



    12      A.   Sure.  Over in Area 2, you kind of see



    13 the white area with the circle around it.  That is



    14 the blowout area.  So we'll start showing some



    15 more significant details around that here shortly,



    16 but really that's the main feature that stands out



    17 in this.



    18      Q.   And that blowout occurred in 1941?



    19      A.   1941; right.



    20      Q.   And you testified earlier and we'll see



    21 some more pictures of it, but there is a pond that



    22 currently exists in that location; right?



    23      A.   There is.  And we did some investigation



    24 there, which we'll talk about as well.



    25      Q.   And that's a freshwater pond?













�



                                                        53







     1      A.   It is.



     2      Q.   Let's move next to 1970.  Anything of



     3 significance to you on this aerial photograph?



     4      A.   You do see -- start to see where there's



     5 been some more, obviously, oil and gas operations.



     6 You can start to see in some areas some potential



     7 what look to maybe be pit locations, but you do



     8 start to see the development as an oil and gas



     9 field further.



    10      Q.   Some of those are Chevron pit locations?



    11      A.   Some of them are, yeah.



    12      Q.   How many Chevron pits could you identify



    13 or can you identify on this aerial?



    14      A.   Possibly one, two.  I can see two that I



    15 believe I would call pits.



    16      Q.   There's also a pit that looks -- appears



    17 to have been used on the southern part of the



    18 property unrelated to Chevron's operations?



    19      A.   That's correct.



    20      Q.   And that's more towards the southern,



    21 almost the -- right north of the southern



    22 boundary --



    23      A.   That kind of pops out, yes.



    24      Q.   So next we move to the 1985 aerial



    25 photograph.  Chevron's operations ended at that
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     1 time; is that right -- before that time?



     2      A.   Yes.  So Chevron had stopped, ceased



     3 operations in 1984.  So this is one year post



     4 Chevron ceasing operations.



     5      Q.   And then we move to 2008.  Anything of



     6 significance to you on this aerial photograph?



     7      A.   What I'll note is the blowout pond area



     8 or the blowout area seems to be, you know --



     9 almost looks like it's shrinking in size, but



    10 there's a couple other things that I want to kind



    11 of look at here.



    12           So really, in the area over here to the



    13 far left where there was a dry hole, you can start



    14 to see evidence of row crops, and I think that's



    15 going to start to play an important discussion



    16 piece later on about some of the reworking of the



    17 land.  So you can start to see that there's



    18 farming operations going on there and as well as



    19 over to the eastern side of Highway 14.



    20      Q.   Then we move to the 2017 aerial



    21 photograph.  This is around the time that Henning



    22 Management purchased the property; is that right?



    23      A.   That's correct.  So this is



    24 approximately the time -- in 2017 was when the



    25 environmental site evaluation was conducted at the
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     1 site.



     2      Q.   Anything of significance to you in those



     3 aerial photographs?



     4      A.   You do see some operators outside of the



     5 Chevron area just adjacent to some of the Chevron



     6 areas, but that's the main part.



     7      Q.   Do you see or does it appear, as you saw



     8 in one the earlier photographs, any evidence of



     9 farming development or agricultural development?



    10      A.   Yes.  You do see, it looks like the land



    11 there, especially to the western side, is



    12 well-maintained and appears to be used for



    13 farming.



    14      Q.   Then we move next to the 2019 aerial



    15 photograph, is the year that Henning Management



    16 filed suit; is that right?



    17      A.   That's correct.



    18      Q.   We don't have any, what appears to be



    19 any scarring around that blowout area?



    20      A.   That's correct.



    21      Q.   So let's talk about the Chevron most



    22 feasible plan areas.  And when you say "MFP,"



    23 that's what you mean, most feasible plan; right?



    24      A.   That's right.



    25      Q.   So we're going to ask you to identify or
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     1 at least to summarize the sampling soil and



     2 groundwater that occurred at this property as a



     3 part of this lawsuit and this regulatory



     4 proceeding.



     5           So can you describe a little bit about



     6 the sampling program?



     7      A.   Sure.  And I do want to point out that



     8 the pictures that we're showing, these are all



     9 site pictures taken at the site.  So the last



    10 picture was us doing the pond survey.  This



    11 picture here is one of our scientists taking a



    12 hand auger boring, but we've done extensive



    13 sampling across the site.  Over 650 soil samples



    14 were collected from 102 locations.  If you go --



    15 the 61 groundwater samples from 31 monitoring



    16 wells, performed slug tests at 17 wells, 12 of



    17 those being ERM-installed wells, five being the



    18 ICON wells.



    19           We did take the surface water samples.



    20 And we'll discuss the surface water samples, but



    21 we did actually look -- when we did the pond



    22 sampling, we looked at a zone kind of 2 feet below



    23 the surface of the water surface as well as 13



    24 feet below -- you know, towards the bottom of the



    25 pond to see if there was any stratigraphy -- you
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     1 know, stratified columns or anything within the



     2 pond.  So we did take surface water samples from



     3 the pond.  Twenty-four electrical conductivity



     4 probe logs were performed.



     5      Q.   And just to make sure everyone



     6 understands, what are electrical conductivity



     7 probe logs?



     8      A.   So that's when you're geo probing, I



     9 think one of the pictures we saw earlier shows a



    10 geoprobe rig standing up.  So what they did is



    11 you'll push down this probing of this rod --



    12 through a rod is a probe log, and it will measure



    13 basically the conductance of the soils of that --



    14 or the media that it's encountering.  And as it



    15 responds in a positive way, that's showing that



    16 it's more -- has more conductivity, conducive of



    17 areas where there might be chlorides or impacts.



    18      Q.   And you also had HPT probe logs that



    19 were installed at the property; is that right?



    20      A.   Yeah.  This is a Hydraulic Profiling



    21 Tool, which is basically used to give an



    22 indication of porosity, permeability, is there



    23 ability to transmit water.



    24      Q.   You have numerous site inspections that



    25 occurred by ERM?
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     1      A.   Yes.  Throughout -- I've been out there



     2 four times.  I know there's been multiple visits



     3 by a lot of our other experts throughout the 2019



     4 through 2022.



     5      Q.   Of course, you have drone-level



     6 photography that you alluded to earlier and that



     7 we'll observe in a bit; right?



     8      A.   Correct.



     9      Q.   So if you can briefly describe the soil



    10 sampling areas for the panel.



    11      A.   Yeah.  So what we have here, again, this



    12 is our figure that we -- I think this is a 2019



    13 aerial, and what you see is the orange dots that



    14 are represented are ERM soil sample locations that



    15 were done to try to delineate or investigate



    16 further the results initially reported by ICON.



    17 The yellow dots are ICON-installed soil sample



    18 locations, and then you do see a few little purple



    19 dots, and those were conducted by HLP and those



    20 are outside of Chevron's area, so not included in



    21 the limited admission.



    22      Q.   So did you sample for 29-B constituents



    23 in the soil?



    24      A.   We did.



    25      Q.   And what constituents were those?  The
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     1 whole suite of 29-B constituents?



     2      A.   Yes.



     3      Q.   Did you also sample under RECAP, or



     4 constituents that are found in RECAP?



     5      A.   We did.  We looked at metals, BTEX, THP.



     6 Let's see.  Radium, as well as some others.



     7      Q.   So let's hone in on Area 2.  Of course,



     8 this is the area where the blowout occurred.  Can



     9 you describe for the panel the sampling locations



    10 and the reasons for them on that -- in that area?



    11      A.   Sure.  So this really just shows kind of



    12 the -- so ICON had installed sample location H-9,



    13 and then ERM went out and, in order to delineate



    14 and investigate -- we're going to look at the



    15 actual results here shortly just to show those,



    16 but these are some of the locations and including



    17 some monitor wells that we've installed around



    18 that blowout area to help with the delineation.



    19      Q.   And then we move to Area 4, which is the



    20 area also where Chevron conducted oil and gas



    21 operations; is that right?



    22      A.   That's correct.  And again, the orange



    23 dots represent ERM's efforts to go evaluate the



    24 concentrations that were initially reported and



    25 delineate.
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     1      Q.   And the yellow locations are ICON sample



     2 locations; is that right?



     3      A.   Correct.



     4      Q.   Then we move to Area 5.  That's another



     5 area where Chevron conducted oil and gas



     6 operations; is that right?



     7      A.   That's correct.  And you see the ICON



     8 locations represented in yellow, ERM represented



     9 in orange, and then you also see the area over to



    10 the -- to the east of the Area 5, which is an



    11 adjacent operator, not Chevron.



    12      Q.   So Chevron didn't operate on that



    13 property outside of the blue box that is directly



    14 east, where you have some sampling points?



    15      A.   That's correct.  And for the panel, this



    16 is that -- you can start to see a little bit of an



    17 outline of where we parked when we first got



    18 there, for those who have visited.



    19      Q.   The sampling points that are located



    20 directly east of Area 5, whose sampling points are



    21 those?



    22      A.   Those were HLP.



    23      Q.   And who is HLP?



    24      A.   I forget the --



    25      Q.   They weren't hired by Chevron?













�



                                                        61







     1      A.   They were not Chevron's representatives



     2 and not hired by us.



     3      Q.   Then we have Area 6.  Can you describe



     4 the soil locations there?



     5      A.   Again, one of the things that kind of



     6 sticks out on this photograph is that area outside



     7 of that blue line because it holds a lot of water.



     8 That was an adjacent operator that was not



     9 Chevron.  And when we've been out there, that



    10 holds a lot of water.  The Chevron area is there



    11 within the blue outline, and this being Area 6,



    12 you do see the yellow borings or sample locations



    13 from ICON, the orange representing ERM.



    14      Q.   Then we have Area 8, the last area



    15 that's subject to the limited admission.  What



    16 does the sampling reflect there in the locations?



    17      A.   Again, trying to go and delineate, and



    18 we're going to talk about this here in a little



    19 bit, but you're going to see -- you see we were



    20 trying to delineate, and you start to see kind of



    21 a linear pattern and how we're having to go off



    22 this, and I'll point out that that's actually a



    23 road that's going right there.



    24           So potential for when they were getting



    25 the field reworked, that -- in order to come up
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     1 and do farming, agricultural operations, that



     2 potentially barium -- well, we'll talk about



     3 barium here in a minute, but barium was



     4 potentially spread through the area.



     5      Q.   And here, we have the monitoring well



     6 and surface water sample locations; is that right?



     7      A.   That's right.



     8      Q.   And what were the general depths of the



     9 monitoring wells that were installed at the site?



    10      A.   Yeah.  Generally, again, I'll refer you



    11 back to the cross-sections to see where everything



    12 was.  But generally from about 30 to about 55,



    13 60 feet, if you do look over, again, to the



    14 eastern part of the property, in Area 9, you do



    15 see those numbers in parentheses are where the



    16 actual wells were screened.  So you see some 18 to



    17 28, 20 to 30, so some shallower zones over towards



    18 the far east, but you really don't see that as you



    19 move back across the table.



    20      Q.   And the actual tables with the sampling



    21 data are included with ERM's plan on behalf of



    22 Chevron; is that right?



    23      A.   That's right.



    24      Q.   And you say surface water sample



    25 locations.  You mentioned the pond where the
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     1 blowout occurred.  Surface sampling occurred



     2 there.  Did they occur anywhere else, the sampling



     3 surface water?



     4      A.   The surface water sampling?  No.



     5      Q.   So next we have the EC and HPT logs



     6 which you testified about and described earlier.



     7 What do those show or reflect to you?



     8      A.   I'll point the panel to H-12, which is



     9 the, kind of, bigger box over here to the upper



    10 left.  That is a good -- a good representation of



    11 what a positive response within the EC log is.  So



    12 that shows, down around 50 to 60 feet, that there



    13 was, you know, good conductivity.  And that's also



    14 reflected in our groundwater sample results that



    15 we've collected.  So a good indication of that



    16 there's likely some chloride there, and we did



    17 confirm that with the results.



    18           I'll also point the panel to, if you



    19 look down, just as it quickly comes back to



    20 basically being non- -- you know, nonconductive.



    21 So we quickly get out of that chloride and, again,



    22 we took soil samples below this and confirmed



    23 these results, that the chlorides just aren't



    24 there after we got out of that zone.



    25           So you'll start to look across.  There's
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     1 other examples, H-16, towards the top there, kind



     2 of top-middle, you do see a little bit of a



     3 signature up towards the -- I guess that's about



     4 the 20 to 30-feet range.  But you do see it come



     5 back down.  And, really, what these are showing is



     6 you'll see some impacts in some areas where there



     7 were historical operations.  But as we move



     8 laterally out from those locations to delineate,



     9 we're not seeing those same signatures.



    10      Q.   And next, we have the background



    11 locations.  And can you describe -- you've already



    12 testified about it but where those locations are?



    13      A.   Yes.  So we have Area 1 over to the far



    14 west side of the property, H-25, 26, 27, and then



    15 Area 9 being the two wells installed around H-32,



    16 being A and B, and then H-33 and 34 in Area 9.



    17      Q.   And all of those background locations,



    18 as you've testified earlier, were selected by



    19 ICON?



    20      A.   That's correct.



    21      Q.   You visited the property, as you stated,



    22 on at least four occasions?



    23      A.   Correct.



    24      Q.   Did you visit the background locations



    25 during your site visits?
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     1      A.   On multiple occasions, yes.



     2      Q.   Did you find in your



     3 boots-on-the-ground, or your site visit, any



     4 vestige of oil and gas operations in the area of



     5 the background locations?



     6      A.   No.



     7      Q.   Did you see any vestige of oil and gas



     8 operations in the vicinity of the background



     9 locations in any of the aerial photographs that



    10 you reviewed?



    11      A.   No.



    12      Q.   So this sets forth the results of



    13 surface water sampling at the pond at the blowout



    14 location; is that right?



    15      A.   That's right.



    16      Q.   So what I want you to first describe are



    17 the efforts that ERM and its contractors extended



    18 in obtaining surface water samples, and then I



    19 want you to describe the results of those samples.



    20      A.   Yeah.  So, you know, it's easy to say



    21 let's just go grab a water sample.  At ERM, we



    22 have a pretty robust safety program, so it was



    23 actually quite a bit of effort to go actually do



    24 this sampling.  But what we did is we got a boat.



    25 We had to go through all of our internal
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     1 procedures.  We got a boat out there on-site.



     2 There was a picture earlier in the slide where you



     3 actually saw two of our ERMers in the boat.  So we



     4 dragged that out there, got out on the boat, took



     5 a pump with some flow-through meters, taped off



     6 some tubing to a measuring tape, and dropped that



     7 down 2 feet below the water surface, and then



     8 started pumping from there to obtain our 2-foot



     9 below-surface sample.  And then we did the same



    10 thing with the -- down to 13 feet.  So we measured



    11 down to 13 feet, which is 2 feet above the deepest



    12 part of where we measured this at the pond, and



    13 collected samples from the 13-foot zone.



    14      Q.   And what were the results of the surface



    15 water sampling?



    16      A.   You see here they're pretty --



    17 there's -- really uneventful.  So we show no BTEX



    18 constituents.  Everything was nondetect.  Chloride



    19 being both in the 2 and 13-foot samples are almost



    20 identical, again showing there's really no



    21 stratified columns of constituents.  And the same



    22 with barium.  And I'll also point out, when you



    23 looked at the LDEQ subsegment, chloride for that



    24 subsegment was listed as, I believe, 90 milligrams



    25 per liter, so we're even less than what it's
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     1 showing on that DEQ subsegment.



     2      Q.   Would you describe the characteristic of



     3 that pond as being freshwater?



     4      A.   I would.



     5      Q.   So let's next move to the sampling



     6 results, and we'll start with barium sampling in



     7 the groundwater.  What did the sampling program



     8 reflect?



     9      A.   So what we show here is the barium



    10 results in the groundwater wells that we



    11 collected.  We have one well right there at



    12 Area 2, at H-12, where we showed an exceedance of



    13 the conservative groundwater screening standard



    14 being the -- the standard being 2.  We were just



    15 over it:  2.27.



    16           Ms. Levert will get into additional



    17 RECAP analysis to show that, you know, this is



    18 very -- it's still protective of human health and



    19 the environment.  And you also see the rest of the



    20 samples all came back very, very low.  When we had



    21 detection, it was very, very low and below the



    22 RECAP screening standards.



    23      Q.   Now, you did not do the work in



    24 connection with groundwater classification at ERM



    25 on this particular project; is that right?
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     1      A.   I looked at it, I observed it, but I did



     2 not do that myself.



     3      Q.   The conclusion is that the shallow



     4 groundwater is Class 3; is that right?



     5      A.   Correct.



     6      Q.   Now, in connection with barium, the



     7 comparative standard that you used for barium even



     8 though your conclusion was that it's a Class 3,



     9 was the Class 1 drinking water standard as the



    10 most conservative approach; is that right?



    11      A.   That's correct.



    12      Q.   So you had one slight exceedance of



    13 barium using that Class 1 drinking water standard,



    14 which Ms. Levert will further address from a human



    15 health standpoint?



    16      A.   That's correct.



    17      Q.   Let's next move to the sampling results



    18 for chloride in the groundwater.  What do they



    19 show?



    20      A.   Again, so what we have here is this blue



    21 bold is showing where we exceed a background of



    22 687 milligrams per liter.  So we do see some



    23 chlorides in the groundwater, especially you'll



    24 see the highest concentrations are right there at



    25 the blowout area, down around the 50-foot zone,
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     1 which correlates well with the EC logs that we



     2 showed.



     3           What you do, though, see in the



     4 groundwater is rapidly declining conditions as we



     5 move away from the areas where we had detects.



     6 And we feel like we're delineated across the site



     7 with one exception where we've proposed an



     8 additional monitor well to the north, just to the



     9 north of Area 2, to supplement the data that we



    10 have.



    11      Q.   So one thing of note in connection with



    12 the chloride results in the groundwater -- you



    13 said it earlier and it's -- you can see it towards



    14 the bottom of this screen, that background for



    15 chlorides at this site is 687 milligrams per



    16 liter; is that right?



    17      A.   That's correct.



    18      Q.   So the secondary drinking water standard



    19 for chlorides itself is based upon aesthetics and



    20 taste; correct?



    21      A.   Correct.



    22      Q.   And that's 250 milligrams per liter?



    23      A.   That's correct.



    24      Q.   So background chlorides in the



    25 groundwater at this property is more than two
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     1 times, almost three times what the secondary



     2 drinking water standard is; is that right?



     3      A.   That's right.



     4      Q.   So let's next move to radium in the



     5 groundwater.  And briefly what does this show and



     6 who would you defer to for this analysis?



     7      A.   Yeah.  So this is showing the radium



     8 results that we've gathered across the site, and



     9 really this is going to be Dr. Frazier will be



    10 speaking to the radium results.



    11      Q.   Next we have sulfate in the groundwater.



    12 Mr. Angle will address or at least perform an



    13 analysis of sulfate itself in the groundwater.



    14 But what does this generally tell you?



    15      A.   Again, really no -- nothing above any



    16 regulatory standards that we saw, but Mr. Angle



    17 will go into deeper analysis there.



    18      Q.   And next we have benzene in the



    19 groundwater and we have a couple of exceedances



    20 that are found near the blowout location; is that



    21 right?



    22      A.   Correct.  Those are the only two



    23 locations.  The conservative groundwater screening



    24 standard for benzene is .005 milligrams per liter,



    25 so we do have two exceedances.  The remainder of
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     1 the site remains unimpacted by benzene.



     2      Q.   Mr. Angle will address, along with



     3 Levert, those two exceedances and their proposal



     4 for handling; right?



     5      A.   Correct.



     6      Q.   Next we have the hydrocarbon sampling in



     7 the groundwater.  What do those show?



     8      A.   So ICON took TPH mixtures and reported



     9 some results that -- so ERM went to go further



    10 investigate.  In accordance with, kind of, the



    11 preferred RECAP method on evaluating TPH, we took



    12 the fractionation data for each of these which



    13 shows specific carbon chains or carbon to evaluate



    14 against those standards, and we showed no impacts



    15 above any regulatory standards here.



    16      Q.   Okay.  Let's do a little deeper dive



    17 into the Chevron most feasible plan areas.  Let's



    18 first start at Area No. 2.  What were the



    19 historical uses at that part of the property?



    20      A.   Yeah.  So we're showing here, this is an



    21 aerial photograph taken when we did the drone



    22 survey on the left, but the well -- this is the



    23 blowout area, obviously, and it was drilled by



    24 Gulf in 1941, which is the same year that the



    25 blowout occurred.  Subsequent to that, it's been













�



                                                        72







     1 agricultural use.



     2      Q.   And then this is a drone image of that



     3 area; right?



     4      A.   That's correct.  So we're flying over



     5 here towards Area 2.  I'll point out, towards the



     6 bottom treeline here over to the left, you're



     7 going to see our friend the alligator who has been



     8 observed every time we went out there.  So a lot



     9 of lush greenery.  There's -- over to the top-left



    10 there, you can kind of see a little bit of one of



    11 our wells sticking out of the ground.



    12      Q.   And what were the results of the



    13 sampling for 29-B salt-based constituents at



    14 Area 2?



    15      A.   Pretty uneventful.  So even though this



    16 is right there at the blowout area, there was one



    17 location within the upper 3 feet which showed an



    18 exceedance of SAR.  It's H-12 from zero to 2 feet,



    19 you'll see an SAR exceedance.  So that was a zero



    20 to 2-foot sample.  We then went back and resampled



    21 that well location going at 1-foot intervals to



    22 determine the stratigraphy and also in working



    23 with the effective root zone, which Mr. Patrick



    24 Ritchie will be discussing later.



    25      Q.   So Mr. Ritchie will discuss the root
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     1 zone, and Mr. Angle will address that one -- and



     2 what was the sampling location where you found,



     3 immediately below the root zone, an SAR and ESP



     4 exceedance?



     5      A.   Yes.  So this was just SAR, and it was



     6 at H-12 from zero to 2 feet.



     7      Q.   And Mr. Angle will address that in his



     8 testimony?



     9      A.   That's correct.



    10      Q.   Taking into consideration Judge Cain's



    11 ruling, which Mr. Carmouche prominently broadcast



    12 earlier; right?



    13      A.   Correct.  I will point out one more



    14 thing on this.  So the blue boxes that you see on



    15 these tables represents where we did take SPLP



    16 samples to -- within the unsaturated zone.  So you



    17 see we've got a good collection of SPLP data at



    18 this area, within this area.



    19      Q.   Did you see any particular trend



    20 associated with the salt signature in the soil at



    21 this property?



    22      A.   Really, there was -- it was pretty



    23 uneventful within that upper -- upper area, there



    24 really wasn't much to look at.  Again, it was just



    25 one area within the zero to 2-foot sample that was
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     1 really the only thing that we needed to go



     2 evaluate a little further.



     3      Q.   And when taking into account the



     4 effective root zone, is it your opinion and others



     5 who will appear this week that salt has been



     6 delineated vertically and horizontally in the



     7 soil?



     8      A.   Yes.



     9      Q.   Let's move next to barium and the



    10 results that you found in the soil at Area 2.



    11      A.   You're going to hear this story over and



    12 over and over when we go through each of these



    13 areas on barium.  There's kind of a little bit of



    14 a story to tell on each -- on -- that repeats



    15 itself.



    16           So one, you're going to see it's limited



    17 to zero to 2 feet where we showed the exceedance



    18 of 1600, which Ms. Levert will discuss in her



    19 testimony that number being extremely



    20 conservative.



    21           So it's confined within the zero to



    22 2-foot range.  You do start to see low



    23 concentrations.  Again, Ms. Levert will address



    24 that with her RECAP and risk assessment analysis.



    25           And then you also start to see, in some
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     1 areas, a not very good correlation with the



     2 operational areas versus where we're actually



     3 seeing this.  As we try to delineate, again,



     4 you're going to start to see and we're going to



     5 show some actual photos comparing where the



     6 operational areas and some linear features where



     7 there have been some improvements on the property



     8 for agricultural and land use.



     9      Q.   All right.  Let's move to Area 4.  What



    10 were the historical site uses there?



    11      A.   So Gulf operated producing wells



    12 starting in 1941 and two saltwater disposal wells



    13 in 1957 and 1977.  Those -- all those wells were



    14 P&Aed in 1983 and 1984.



    15           And then subsequent operators after Gulf



    16 were there, and we had that location of that



    17 shut-in well, and we're going to show that here in



    18 just a second on the drone photography.



    19      Q.   And here's the drone image of Area 4; is



    20 that right?



    21      A.   That's correct.  So you see the truck



    22 just to the, I guess, left side of the truck,



    23 you'll see kind of a little pad -- not pad but



    24 just kind of an open area there.  That's the



    25 shut-in well location.  If you look up to the top
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     1 of the screen, that's Area 2 and you can see the



     2 pond up there.



     3      Q.   What are the results of the salt-based



     4 sampling that was conducted in Area 4?



     5      A.   Much like Area 2, we did have one



     6 location, H-21, at the zero to 2-foot sample where



     7 ERM reported some exceedances of ESP and SAR.  We



     8 then, again, like Area 2 and H-12, we went back



     9 and sampled from the zero -- at 1-foot intervals



    10 within the upper 3 feet to show the location.



    11           So within the effective root zone, we do



    12 not show any exceedances of salt parameters at



    13 that location.  We also -- the blue boxes show



    14 here the SPLP locations.  And we do have a red box



    15 here and you can see a red boring location, H-16 R



    16 2.  That is part of our contingent SPLP chloride



    17 sampling plan.  In order to collect an SPLP sample



    18 from the interval within the unsaturated zone with



    19 the highest EC concentrations, you know, to help



    20 with the way that the DNR has liked to see the



    21 data in the past.



    22      Q.   And is there an area on this map that



    23 Mr. Angle will address that falls immediately



    24 beneath the root zone, effective root zone?



    25      A.   Yes.  So Mr. Angle will be looking at
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     1 that H-21 and testifying to that H-21, H-21 R and



     2 basically the zero to 3-foot results that we're



     3 seeing here.



     4      Q.   So while we're on SPLP, that is an



     5 analysis and testing procedure that has been



     6 relied upon not only by LDNR and LDEQ along with



     7 other lines of evidence to show the scope and



     8 extent of cross-media transfer of chlorides?  Is



     9 that right?  Salt based constituents?



    10      A.   That's correct.  It's one of the tools



    11 in the toolbox, but we have multiple lines of



    12 evidence through actual sample concentrations.  We



    13 pulled the subsurface geology at the site, and



    14 that's just one of the tools that can be used to



    15 show that we're protective of groundwater.



    16      Q.   Summarize for us the results of barium



    17 sampling at Section 4, or Area 4.



    18      A.   So again, same sorry.  This is that one



    19 I pointed out, I think when we were looking at one



    20 of the earlier photographs.  You see the linear



    21 pattern or the linear line there that was taken



    22 right along that road surface.  Everything, again,



    23 is contained within that zero to 2-foot sample.



    24 Low concentrations, you know, and again Ms. Levert



    25 will talk about that.
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     1           And just the -- you're going to see here



     2 that, again, the nonconformance to the historical



     3 E&P operations versus where we're seeing some



     4 results.



     5      Q.   And next, you have the hydrocarbon



     6 fraction results in the soil at Area 4; right?



     7      A.   Correct.  So when ICON had reported the



     8 mixtures, we went and took fraction data and you



     9 see we had one interval at H-15 from 6 to 8 feet



    10 where we had an aliphatic C 8 to C 10 carbon chain



    11 with an exceedance of the soil nonindustrial



    12 screening standard.  Ms. Levert will discuss that.



    13      Q.   Okay.  Let's move to Area 5.  What were



    14 the historical uses there?



    15      A.   A dual completion well drilled by Gulf



    16 in 1964 and P&Aed in 1980.  There were subsequent



    17 operators east of Area 5, and it's agricultural



    18 use, currently fallow field.



    19      Q.   Let's move to a drone image of that part



    20 of the property, if you could describe it for the



    21 panel and the judge?



    22      A.   Yeah.  So that was the little area that



    23 we parked in.  You see just kind of the green



    24 greenery.  Really no indications of any oil field



    25 operations that we can see on here.  And then













�



                                                        79







     1 Areas 4 and 2 are kind of up to the top part of



     2 the screen.



     3      Q.   And the results of the salt-based



     4 sampling at Area 5 were what?



     5      A.   Like Areas 2 and 4, we had one -- and we



     6 had a total of three of these locations where,



     7 when the original sampling was done, we showed



     8 something in the zero to -- either zero to 2 to



     9 zero to 4-foot intervals.  So at H-18 here, we did



    10 see the same thing like we did in the other two



    11 areas.  We went and resampled at 1-foot intervals



    12 from zero to 1, 1 to 2, and 2 to 3.  The intervals



    13 within the effective root zone came back below



    14 regulatory standards, and Mr. Angle will continue



    15 to discuss this further.



    16           We do have a contingent SPLP chloride



    17 sample shown here at H-18 R 2 to, again, satisfy



    18 the, you know, desire to have SPLPs at some of the



    19 higher concentrations within the unsaturated zone.



    20      Q.   And next, we have the barium soil



    21 results for Area 5.  And what do they show?



    22      A.   Yeah.  Again, you'll see the zero to 2



    23 is really where everything is contained, you know,



    24 the spread.



    25           I will point out that there's -- really
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     1 in a lot of our data, there's discrepancy between



     2 results between what ERM and ICON reported.  And



     3 again, Ms. Levert will kind of delve into that



     4 even further, but that's another important note



     5 that we observed and I think...



     6      Q.   And you have, in this area as well as in



     7 some others, proposed delineation locations in



     8 connection with barium in order to assure that you



     9 achieve full vertical delineation -- or horizontal



    10 delineation?  I'm sorry.



    11      A.   Horizonal, correct.  Yes.  And you see



    12 that here in this H-19 in E2 up to the top-right



    13 of the Area 5 box.



    14      Q.   Next you have your fraction results for



    15 hydrocarbons in the soil at Area 5.  Anything of



    16 note to you there?



    17      A.   Yes.  We went back and did -- all of the



    18 fraction data came back below regulatory



    19 standards.



    20      Q.   Area 6, what were its uses?



    21      A.   Drilled in 1964 by Gulf.  It was P&Aed



    22 in 1983.  There were subsequent operators east of



    23 Area 6 and, again, that's where, when we were



    24 talking about earlier, you can kind of see where



    25 the water was being held.  That was a subsequent
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     1 operator outside of Chevron.  And there's an



     2 impounded area that holds water and that's heavily



     3 vegetated.



     4      Q.   This is a drone image of Area 6; is that



     5 right?



     6      A.   Correct.  So as we're going down that



     7 road, it's actually off to the left-hand side



     8 where the tall trees are located.  Again, that



     9 area that you see kind of prominently sticks out,



    10 that's not Chevron's area.



    11      Q.   And you now have the salt-based sampling



    12 results of the soil in Area 6.  What did those



    13 show?



    14      A.   So you see the yellow locations showing



    15 the original ICON location where ERM went back and



    16 sampled and we don't show any exceedances.



    17      Q.   There is one location, is there not,



    18 that Mr. Angle will address immediately beneath



    19 the root zone in that area?



    20      A.   I don't believe --



    21      Q.   There is not?



    22      A.   Not at this location, yeah.



    23      Q.   Okay.



    24           Let's go next to the barium results in



    25 the soil.  What do they show at Area 6?
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     1      A.   Once again, not to bore the panel here,



     2 but limited to the zero to 2-foot, there is



     3 discrepancy between ERM and ICON.  I'll point out



     4 one example, but there's many here.  H-24, zero to



     5 2, ERM had 294, ICON had 3,490.  And there's other



     6 examples as you look across all the data sets that



     7 were produced between ERM and ICON.



     8           So that -- it's limited to that zero to



     9 2-foot sample, and we do show here that we want



    10 to -- we're proposing some additional delineation



    11 samples.  I think we have a total of seven at this



    12 location.  Yeah.  Or maybe eight.  Eight



    13 locations, between some resamples at some



    14 locations and some delineation borings.



    15      Q.   Let's go to the last area that's subject



    16 to the limited admission area, Area 8.  What were



    17 its historical uses?



    18      A.   So this well was drilled by Gulf in



    19 1946.  It was actually a dry hole, so it was P&Aed



    20 one year later, in 1947.  It's heavily vegetated.



    21 It was heavily vegetated until around 2017, 2019,



    22 and it was converted to agricultural uses.  It's



    23 currently an active rice field.



    24      Q.   So this is the drone image of that area;



    25 right?
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     1      A.   Yeah.  If you kind of look over towards



     2 the left-hand side, you'll see the birds playing



     3 around.  But it's just a beautiful green pasture,



     4 just a beautiful field, really no indication of



     5 any oil field operations.  And again, you see



     6 where the row where we show those, kind of, linear



     7 features for barium that's over shown on the



     8 right-hand side of the screen.



     9      Q.   One the times you visited the site was



    10 with some of the panel members --



    11      A.   Correct.



    12      Q.   -- who are here today; right?



    13      A.   Yes.



    14      Q.   And all of you visited most, if not all,



    15 of these areas; is that right?



    16      A.   Yes.  The panel members who were there,



    17 yeah, did -- have, but yes.



    18      Q.   So let's go to Area 8.  What did the



    19 salt-based sampling show?



    20      A.   Yeah.  No real impacts that we needed to



    21 delineate any further, and, again, we show the



    22 blue box down at H-3 where we -- which is outside



    23 of the area but where we took an SPLP sample.



    24      Q.   Then you have barium results in the soil



    25 at Area 8.  What do they show?
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     1      A.   Yeah.  You see -- again, that road we



     2 showed to the right-hand side of the drone we just



     3 saw, and, again, we see H-4 and how we tried to



     4 delineate but it just kept going along that linear



     5 pattern.  And low concentrations confined within



     6 the zero to 2-foot area, and we are also proposing



     7 a handful of resamples and delineation borings to



     8 continue to try to delineate barium even further.



     9      Q.   So we have really two constituents, if



    10 you might call them, of concern in the soil.  It's



    11 barium and also chlorides; right?



    12      A.   Correct.



    13      Q.   And you've talked a lot about the barium



    14 soil sampling results and groundwater results and



    15 also the chloride data set.  So summarize for this



    16 panel and the judge, if you can, the summary of



    17 the barium sampling results.



    18      A.   Yeah.  So first, there was no 29-B



    19 exceedances for true total barium.  So that was --



    20 we didn't have anything across all the data that



    21 we collected.  Barium does exceed the groundwater



    22 screening standard at only one location, which was



    23 a produced water source.  There was elevated



    24 barium in soil almost exclusively in that zero to



    25 2-foot range, which you've heard me discuss.
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     1           And then, again, the distribution of



     2 barium poorly correlates with the E&P features,



     3 and we think that's likely attributed to the



     4 reworking of the surface soils through



     5 agricultural use, construction of roads, et



     6 cetera.



     7           And we've got these two images here



     8 showing the 1981, you can see the operational



     9 area; and then, in 2019, where you see the road.



    10 And you don't see the correlation in 1981, but you



    11 do in the 2019 data set.



    12           And then mean exceedances of screening



    13 standard reported by ICON were not confirmed in



    14 the ERM split.



    15      Q.   And what is the summary, if you can



    16 provide that, of the sampling results for



    17 salt-based constituents?



    18      A.   I think the -- probably the headline is



    19 that we're delineated with the exception of that



    20 one location where we want to put a monitor well



    21 into Area 2 up to the north.  That's the one



    22 location.  But elevated chloride and groundwater



    23 was localized to the former E&P operations.  And



    24 then as we did step out, there was concentrations



    25 where we did have some impacts, you see them
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     1 rapidly decrease and decline.  The chloride is --



     2 in groundwater is delineated in each of the



     3 limited admission areas except that one area



     4 north -- north of Area 2.



     5           The 29-B salt parameters in soil are



     6 delineated laterally and vertically in each of the



     7 limited admission areas.  There was no 29-B salt



     8 parameter exceedance within the effective root



     9 zone.  And we've shown multiple lines of evidence



    10 of protection of the underground source of



    11 drinking water being vertical delineation to the



    12 lab data, the EC probe logs -- again, I'll point



    13 you back to those where we did see the highest



    14 impacts as confirmed by the lab data that we



    15 quickly showed that decrease, and we confirmed



    16 that decrease with the laboratory data in the



    17 soils as well.  The vertical permeability, we had



    18 three of them from 10 to the minus 7 to 10 to the



    19 minus 9 showing that it meets the definition of a



    20 natural liner, and the SP chloride data.  So we've



    21 got multiple lines of evidence showing that we're



    22 protective of the Chicot Aquifer.  And we've



    23 proposed sampling to complete delineation of



    24 groundwater and supplement the SPLP data.



    25      Q.   And I don't think we have a dispute with
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     1 any of the experts either for ICON or from ERM or



     2 any of Chevron's other experts that the shallow



     3 groundwater at this property is not a USDW; is



     4 that right?



     5      A.   I would -- that is my guess.  I agree.



     6      MR. GREGOIRE:  Those are all the questions I



     7      have.  Thank you.



     8                   CROSS-EXAMINATION



     9 BY MR. WIMBERLEY:



    10      Q.   Mr. Purdom, I just want to make a few



    11 things clear.



    12           You're not the one on your team that



    13 identified the chloride and barium background



    14 concentrations in the soil and groundwater; right?



    15      A.   I'm not the one who did that; correct.



    16      Q.   And you're not the one that identified



    17 any of the AOIs according to RECAP?



    18      A.   Correct.



    19      Q.   And you're not the one who decided what



    20 the groundwater classification was?



    21      A.   I did look at that data.  Mr. Angle in



    22 our team did go through that, but I was part of



    23 that discussion and reviewed that.



    24      Q.   You're relying upon Mr. Angle's opinion



    25 for that; right?
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     1      A.   Correct.  But I concur with Mr. Angle's



     2 assessment that it's a GW 3.



     3      Q.   Just because there's a public water



     4 supply available, does that mean that we're not



     5 supposed to protect the groundwater under RECAP?



     6 Does that have anything to do with the definition



     7 of groundwater under RECAP?



     8      A.   Repeat the -- I'm not quite sure where



     9 you're going.



    10      Q.   The availability of the public water



    11 supply, does that play into the classification of



    12 groundwater under RECAP?



    13      A.   Well, what I'll say is this -- this --



    14 the shallow groundwater that we do see at the



    15 surface is unusable due to its poor nature and the



    16 yield that we have.  So we don't identify that



    17 there's a useable source of groundwater there at



    18 the site until you get into the Chicot Aquifer.



    19      Q.   And you're going to rely on Mr. Angle to



    20 ^sum that up?



    21      A.   Well, I agree with that.  I think



    22 I've -- I've looked at that data and -- but with



    23 Mr. Angle's -- ultimately being the person who's



    24 going to opine on the groundwater classification,



    25 but I have looked at the data as well and
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     1 completely agree that it's a GW 3.



     2      Q.   So the ground out there from zero to



     3 30 feet, is it soil or is there an aquifer?



     4      A.   I would not consider any aquifer below,



     5 down until you get to the Chicot.



     6      Q.   Okay.



     7           Now, the shallow groundwater stringers



     8 that you described, would you consider those



     9 hydraulically connected?



    10      A.   In some areas, there's some connection.



    11 But for the most part, as we showed on those



    12 cross-sections, you'll have borings right next to



    13 each other where there is absolutely no



    14 connection.  So no, I don't determine this to be a



    15 continuous connected to groundwater zone.



    16      Q.   So they're somewhat connected but not



    17 fully connected?



    18      A.   There's areas where -- there's small



    19 areas where there is some connection, but these



    20 are really more stringers, and we've put some in



    21 the ground where there was small areas of



    22 connection.  But for the most part across the



    23 facility, we even had a lot of areas where we went



    24 to go look to take groundwater samples and there



    25 was nothing there to collect or the samples, when
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     1 we were purging, they went dry.



     2      Q.   So the various stringers out there, as



     3 you describe them, are they separate aquifers?



     4      A.   I'm not calling them aquifers.  I'm



     5 calling them basically stringers of silt that have



     6 a little bit of water in them, but I don't



     7 consider them an aquifer.



     8      Q.   So it's your understanding that there



     9 are no aquifers out there below or above 120 feet?



    10      A.   There are zones where there is --



    11 there's groundwater zones out there or groundwater



    12 stringers out there, but I do not consider that to



    13 be an actual aquifer or usable aquifer.



    14      MR. WIMBERLEY:  I think that's all I have.



    15           (Discussion off record.)



    16 BY MR. WIMBERLEY:



    17      Q.   And just to clarify that, you said you



    18 have made a determination that it's a



    19 Groundwater 3?



    20      A.   Yeah.  Ultimately, Mr. Angle made it,



    21 but I agree with that.



    22      Q.   And how can you have a Groundwater 3



    23 without an aquifer?



    24      A.   It's a Groundwater 3 zone, is a



    25 water-bearing zone.  I'm talking about a useable
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     1 aquifer that can be used for public consumption.



     2      Q.   So it is an aquifer?



     3      A.   It's a water-bearing zone.  It's



     4 stringers of that -- of water, but I don't



     5 consider that to be an aquifer.



     6      Q.   Do you understand that, under



     7 definitions in RECAP, a Groundwater 3 means it's



     8 an aquifer?



     9      A.   It follows up with that word "aquifer,"



    10 but it's a water-bearing zone.



    11      MR. WIMBERLEY:  No further questions.



    12      JUDGE PERRAULT:  Any redirect?



    13      MR. GREGOIRE:  None.



    14      JUDGE PERRAULT:  Do any of you have questions



    15      for this witness?



    16      PANELIST DELMAR:  Yes, Your Honor.  We're



    17      kind of discussing it.



    18      JUDGE PERRAULT:  Do you need a second?  Take



    19      a second.



    20           While they're doing that, I want it make



    21      it clear.  Let's see.  Exhibit 1.7, which was



    22      the curriculum vitae, was there any objection



    23      to that being admitted into evidence?



    24      MR. CARMOUCHE:  No.  No objections.



    25      MR. GREGOIRE:  Judge, just for clarity on the
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     1      record, Mr. Purdom referred to several of the



     2      attachments and appendices in the proposed



     3      most feasible plan.  So with that being said,



     4      Chevron files and offers Chevron Exhibit



     5      No. 1, which is its proposed feasible plan



     6      and attachments.  In addition to Chevron 147,



     7      which is his CV, Chevron 45, which is RECAP



     8      that Mr. Purdom referred to in his testimony,



     9      and Chevron 46, which is 29-B.



    10      MR. WIMBERLEY:  Can you state the one right



    11      before 29-B?



    12      MR. GREGOIRE:  RECAP, Chevron 45.



    13      JUDGE PERRAULT:  So you're offering



    14      Exhibit 145 and 46, and we've already done



    15      1.7?



    16      MR. GREGOIRE:  Yes, Your Honor.



    17      JUDGE PERRAULT:  Any objection to Exhibit 1,



    18      Exhibit 45 or Exhibit 46?



    19      MR. CARMOUCHE:  No, Your Honor.



    20      JUDGE PERRAULT:  No objections.  So ordered.



    21      They shall be admitted.



    22      MR. GREGOIRE:  Just for clarity, I didn't



    23      hear that.  Some folks said you may have said



    24      "1.47."  It's 147 is Mr. Purdom's CV.



    25      JUDGE PERRAULT:  So it's not 1. -- it's 147?
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     1      MR. GREGOIRE:  Yes.



     2      JUDGE PERRAULT:  So Exhibit 147, Mr. Purdom's



     3      curriculum vitae, is admitted into evidence



     4      without objection.



     5           Thank you for correcting that.



     6      JUDGE PERRAULT:  Is the panel ready?



     7      PANELIST DELMAR:  Yes, Your Honor.



     8      JUDGE PERRAULT:  Who wants to go first?



     9      PANELIST DELMAR:  I will.  Chris Delmar.



    10      JUDGE PERRAULT:  Okay.  Please proceed.



    11      PANELIST DELMAR:  So I have a couple of



    12      questions about the cross-section -- well, I



    13      have a question about the cross-section as



    14      well as some of the potentiometric surface



    15      data that was measured.



    16           So for the cross-section locations, you



    17      have the A to A prime.  It has a nice east to



    18      west look, trend until about H-3 and then it



    19      makes this big sort of north-south dog leg.



    20           Could you explain why y'all decided to



    21      make that sort of track?



    22      THE WITNESS:  Really, we wanted to really



    23      just capture all of the data that was right



    24      over there in that background.  So it was



    25      just to capture more area.  So it was -- we
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     1      could have cut it off at -- I think it was



     2      H-32 A and B where we had, so we could have



     3      cut it off at that point, but we were right



     4      there with those other two, so we just let it



     5      jut down.



     6      PANELIST DELMAR:  Also, between H-3 and H-32,



     7      are there any other sample points there, any



     8      logs available that could have given some



     9      more information?  Judging by the scale, it's



    10      about 2500 to 3,000 feet of just here's one



    11      spot, here's the other one, here's the next.



    12      THE WITNESS:  Yeah.  So we did look at the



    13      deeper borings to try to get the most



    14      indication.  There were some more borings,



    15      but they just didn't have the depth to really



    16      provide a whole lot of detail that really



    17      meant anything.  All of our boring logs are



    18      included in our expert reports and so we've



    19      produced that, so they're there and



    20      available, but there wasn't any, you know,



    21      real reason why we didn't include those,



    22      other than they just really provide the depth



    23      information.



    24      PANELIST DELMAR:  And the cross-section for C



    25      and D, those are in the MFP?
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     1      THE WITNESS:  Correct.



     2      PANELIST DELMAR:  The figures?  Okay.



     3           They weren't in the presentation.  I



     4      just wanted to make sure.



     5      THE WITNESS:  Right.  Just for the time and



     6      consideration, we just wanted to have those



     7      couple in there.



     8      PANELIST DELMAR:  Also, do you -- I'm going



     9      to jump around a little bit on my questions.



    10      But do you know the depth of the Bayou



    11      Lacassine?



    12      THE WITNESS:  Yes.  We did measure that.  I



    13      believe it's 10 feet was the depth to the



    14      bottom.



    15      PANELIST DELMAR:  Okay.



    16           And I do have one question about, again,



    17      the potentiometric surface on H-10.  When you



    18      had it measured, most of the wells in the



    19      area were 1 foot or minus 1 foot below sea



    20      level.  This one was minus 5.  So there's



    21      obviously a very significant difference



    22      between that.  Was water removed before the



    23      sampling?  Like was it -- because I'm



    24      assuming no one's pumping from this



    25      monitoring well?
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     1      THE WITNESS:  Right.



     2      PANELIST DELMAR:  So I don't assume it's a



     3      pumping center.  But what caused that sort of



     4      draw-down at that spot?



     5      THE WITNESS:  Which well was that?  Was that



     6      the one over towards the far east?



     7      PANELIST DELMAR:  H-10.



     8      THE WITNESS:  So no.  We never -- the first



     9      thing we do when we go out to take the water



    10      levels is that's our first activity, so no



    11      draw-down, no type of pumping or sampling is



    12      occurring prior to that water level being



    13      collected.



    14      PANELIST DELMAR:  So just sort of minus --



    15      just negative 5 feet is kind of anomalous,



    16      "something happened and you don't know what"



    17      kind of thing?



    18      THE WITNESS:  Well, it could be the



    19      stratigraphy down below.  That may be the one



    20      where there's a little more sandy zone to it.



    21      So I believe that may be part of the



    22      explanation there.



    23      PANELIST DELMAR:  And my last question,



    24      referring to the chloride in groundwater



    25      slide, the background value that you placed
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     1      at the bottom of the slides was



     2      687 milligrams per liter.



     3      THE WITNESS:  Correct.



     4      PANELIST DELMAR:  And I'm looking at the



     5      background values in Area 1 and Area 9.  And



     6      all of those are lower than 687.  So how did



     7      you calculate background for that?



     8      THE WITNESS:  Yeah, so that was done by --



     9      within our ERM team using the ProUCL



    10      software, and Ms. Levert would have to go



    11      into a little bit more detail on how that was



    12      done, but that was done through ProUCL.



    13      JUDGE PERRAULT:  Anyone else have a question?



    14      PANELIST OLIVIER:  I think we're good.  Thank



    15      you.



    16      MR. CARTER:  Our next witness is Patrick



    17      Ritchie.



    18      JUDGE PERRAULT:  Do y'all want to take a



    19      ten-minute break?



    20           Any objection?  We're going to take a



    21      ten-minute break, and then we'll come back



    22      with your next witness.



    23           We'll go off the record.



    24           (Recess taken at 10:45 a.m.  Back on



    25           record at 10:58 a.m.)
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     1      JUDGE PERRAULT:  We're back on the record.



     2      It's now 10:58.  I'm Charles Perrault.  We're



     3      conducting a hearing, Docket No. 2022-6003.



     4      Chevron's presenting its case, and it has its



     5      second witness.



     6      MR. CARTER:  Yes.  Chevron calls Patrick



     7      Ritchie.



     8      JUDGE PERRAULT:  Come forward, sir.



     9           Please state your name for the record.



    10      THE WITNESS:  Patrick R-I-T-C-H-I-E.



    11                   PATRICK RITCHIE,



    12 having been first duly sworn, was examined and



    13 testified as follows:



    14                  DIRECT EXAMINATION



    15      MR. CARTER:  And as with Mr. Purdom, we'll



    16      provide copies of the PowerPoint presentation



    17      that will be presented with Mr. Ritchie's



    18      testimony.



    19      JUDGE PERRAULT:  State you name for the



    20      record.



    21      MR. CARTER:  I'm Johnny Carter.



    22 BY MR. CARTER:



    23      Q.   Mr. Richie, please introduce yourself to



    24 the panel.



    25      A.   Yes.  My name is Patrick Ritchie.
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     1      Q.   What do you do, Mr. Ritchie?



     2      A.   I'm an ecologist, and I work with my own



     3 company, Ritchie Ecological Environmental



     4 Services.



     5      Q.   What is your role in this case?



     6      A.   The role in this case, I have worked



     7 with Dr. Luther Holloway.  We have coauthored a



     8 report.  Our purpose of our study was to view the



     9 vegetation health of the site and characterize the



    10 effective root zone of the vegetation growing on



    11 the site.



    12      Q.   What is your educational background?



    13      A.   I have a bachelor's degree in ecology



    14 and evolutionary biology from Tulane University.



    15 I also have a master's degree from University of



    16 Florida College of Agriculture and Life Sciences



    17 in soil and water science.



    18      Q.   Do you have professional certifications?



    19      A.   I do.  I have two professional



    20 certifications.  The first one is a certified



    21 senior ecologist that requires ten years of



    22 experience in the field of ecology as well as



    23 education as well.  Similar, the professional



    24 wetlands scientist also has requirements for



    25 education and experience, and I hold both of those
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     1 currently.



     2      Q.   Do you have experience in evaluating



     3 effective root zones?



     4      A.   Yes.  I have significant experience over



     5 the last eight to ten years working with these



     6 cases and determining effective root zone studies.



     7 I've conducted over 25 of these in one way, shape



     8 or form, all in Louisiana starting with field



     9 work, conducting the field work, also helping with



    10 producing any of the documents that go into the



    11 report and writing and altering my own effective



    12 root zone determinations as well.



    13      Q.   How many of the effective root zone



    14 studies that you have worked on have involved



    15 agricultural land?



    16      A.   The majority of them have.  In these



    17 cases, we will view the different habitats that



    18 are present at the site.  And many of the sites in



    19 Louisiana have some agronomic component to it, and



    20 we've reviewed those as well.



    21      JUDGE PERRAULT:  Mr. Ritchie, please speak



    22      louder.



    23      THE WITNESS:  Yes, sir.



    24 BY MR. CARTER:



    25      Q.   Mr. Ritchie, you coauthored the report
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     1 with Dr. Holloway.  You mentioned Dr. Holloway.



     2 Who is Dr. Holloway?



     3      A.   Dr. Luther Holloway is a Ph.D. who has



     4 done effective root zone studies for many years.



     5 He has significant experience, over 40 or 50 years



     6 of experience, and I've worked with him for many



     7 years and others that have done effective root



     8 zone studies in Louisiana, but he has since



     9 retired.



    10      Q.   Have you testified before LDNR before?



    11      A.   That is correct, I have.



    12      Q.   Which case was that?



    13      A.   That was the Newman case.



    14      Q.   What did you testify about in the Newman



    15 case?



    16      A.   It was similar to this case.  I did an



    17 effective root zone study with Dr. Luther Holloway



    18 in that case, also viewing the vegetation and the



    19 different habitat types of that property as well.



    20      Q.   Have you worked with Dr. Holloway on



    21 matters where he testified to LDNR about the



    22 effective root zone?



    23      A.   Yes.  We've been working together



    24 similar, in a partnership so to speak, for many



    25 years.  And some of these cases that he's worked
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     1 on most notably would be Hero Lands recently, LA



     2 Wetlands and some others, yes.



     3      MR. CARTER:  We tender Patrick Ritchie as



     4      expert in botany, agronomic and plant



     5      ecology, soils and root zone analysis.



     6      MR. KEATING:  Your Honor, Matt Keating for



     7      Henning.  I don't have any questions or



     8      traverse.



     9      JUDGE PERRAULT:  Do you accept him as...



    10      MR. KEATING:  I'm not challenging the tender.



    11      JUDGE PERRAULT:  Please proceed.



    12      MR. CARTER:  We'd also like to offer and file



    13      Chevron Exhibit 5.



    14 BY MR. CARTER:



    15      Q.   And you have a copy of that if you need



    16 to refer to it; correct, Mr. Ritchie?



    17      A.   Yes, sir.



    18      Q.   What is that, Exhibit 5?



    19      A.   This is the author -- the report that I



    20 authored with Dr. Luther Holloway.



    21      Q.   Please summarize your opinions in this



    22 matter.



    23      A.   So when doing an effective root zone



    24 study, it's very important to do a site-specific



    25 study.  And so that's what Dr. Luther Holloway and
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     1 I have done at this property.  We assessed the --



     2 surveyed the rice crops, also some trees and some



     3 herbaceous vegetation in the fallow areas of the



     4 property.  We've also determined the effective



     5 root zone, and it's very shallow for this type of



     6 site, these types of soils.  And the effective



     7 root zone is -- ranges between 5 and 10 inches.



     8 And in our study, we also take a tour of the site,



     9 and we look at the vegetation.  And as the panel



    10 has seen in some of our aerial views and drone



    11 footage, the property is growing healthy and has



    12 robust vegetation throughout the site.



    13      Q.   So we've been using this term "effective



    14 root zone."  What is an effective root zone?



    15      A.   So the effective root zone represents



    16 the portion of the plant's root system that



    17 obtains the maximum amount of nutrients and water



    18 that sustains it through its entire life cycle,



    19 through its germination all the way through its



    20 growth and reproductive cycle.



    21           Again, it's not the deepest roots, but



    22 it is the majority of the root system.



    23      Q.   There is an illustration on this slide.



    24 What is this illustration that is on this slide?



    25      A.   So this is important for the panel to
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     1 see and understand.  So this is photographs that



     2 were taken from the soil cores from the samples



     3 that we collected in our observations.  So for



     4 this sample, it's R-03, which is a rice specimen



     5 that we collected in the field.



     6           And what you can see on the left is a



     7 collection of the photographs that we took of the



     8 core itself.  And what I did was I highlighted the



     9 root systems as we saw them in the field.  This is



    10 a diagram or representation.  So it's not to



    11 replace all of the studies that we've done, but



    12 it's to give you an idea of what we're looking at



    13 when we determine this effective root zone.  And



    14 as you can see here, there is a scale going from



    15 the surface all the way down to 2 feet, 24 inches.



    16 And what we have in this section on the right is



    17 we've removed the photographs and so you can see



    18 essentially the root system that we're reviewing



    19 while we did our study.  And in this example, you



    20 can see that we've determined the effective root



    21 zone to be 5 inches.  We notice that there are a



    22 couple of little de minimus roots below that, but



    23 as you can see and the panel understands, a large



    24 percentage of root systems are within that



    25 effective root zone.
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     1      Q.   How is the methodology for analyzing



     2 effective root zones and effective root zone



     3 studies, how has that been developed?



     4      A.   It's been developed over many, many



     5 years.  So root zone studies are very



     6 labor-intensive, and the methods of looking at



     7 roots and root systems really hasn't changed much



     8 over the years.  And what we have here is one



     9 example of one of the oldest documents that we've



    10 used as -- as one of the methods or documents that



    11 describe the methodology for conducting one of



    12 these assessments.



    13           This one's a 1971 paper from Sherman and



    14 Genuchten.  It's a Dutch paper, and it's been



    15 supplemented with multiple iterations of new



    16 studies and new types of papers and peer-reviewed



    17 papers that all have consistent methodology



    18 similar to what we have used in this site.



    19      Q.   What are the methods that you find in



    20 the literature for studying effective root zones?



    21      A.   So for this site, we incorporated and



    22 utilized three different methods.  So as the quote



    23 down at the bottom is another paper that describes



    24 methodology, it's often necessary to do multiple



    25 methods.  Root systems are very complex, and the
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     1 different vegetation types warrant multiple



     2 methods.  And what we did here is we looked at



     3 three different methods: excavation, a monolith



     4 and the hand auger.



     5      Q.   Describe the excavation method.



     6      A.   The excavation is simply what it sounds



     7 like:  We get out there with some shovels and hand



     8 tools and we excavate the root system.  We'll go,



     9 we'll find a nice healthy tree and we will look at



    10 the root systems that are growing laterally and



    11 vertically and we'll excavate around all the major



    12 roots and follow them down if -- with depth to



    13 conduct our assessment using that method.



    14      Q.   Describe the monolith method.



    15      A.   So the monolith method is a wholesale



    16 extraction of the soil core, the vegetation, and



    17 the root system.  As you can see in the photo here



    18 in the middle, we use a spade and we dig out a



    19 large chunk of soil.  It's a big soil core.  And



    20 what we'll do is we'll lay out that soil core,



    21 we'll cut it open and expose the root systems of



    22 the plants.  So we'll follow from the surface all



    23 the way throughout that profile and expose the



    24 root systems to make our determination, as you can



    25 see in this photograph.
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     1      Q.   And describe the hand auger method.



     2      A.   And the hand auger is an additional



     3 method that we'll utilize particularly in deeper



     4 soils.  I'm sure the panel has used a hand auger



     5 before.  We've all gotten behind one and turned it



     6 in the soil.  And what we'll do is, similar to the



     7 monoliths, is turn the hand auger, pull out a soil



     8 core, expose the roots that are present or absent



     9 in that, and make our determination based on that



    10 method as well.



    11      Q.   Did you use all of these techniques for



    12 your root zone study on the Henning property?



    13      A.   Yes, we did.



    14      Q.   When did you go to the Henning property?



    15      A.   It was November, December of 2021.



    16      Q.   So how many days were you on-site on the



    17 Henning property for the effective root zone



    18 study?



    19      A.   For this study, it was a week of work.



    20      Q.   And that was in November, December?



    21      A.   Yes, sir, that's correct.



    22      Q.   How were you able to do a vegetative



    23 study in the winter?



    24      A.   There is definitely some differences in



    25 an overwinter survey than in the spring; however,
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     1 many plant species will actually flower or grow



     2 seeds and produce in the wintertime, as some of



     3 the panel may know.



     4           We also have evergreen species and



     5 things like that that we can observe.  And then



     6 also just as far as trees and things like that go,



     7 just looking at the structure of the ecosystem,



     8 the presence of particular species, their growth



     9 habit, and just the nature of them makes it



    10 possible to do that.  I've had quite a substantial



    11 experience doing overwinter surveys throughout my



    12 career.



    13      Q.   What is the effect of looking at rice in



    14 particular during that time of year in November,



    15 December time of year?



    16      A.   So what is important about this was the



    17 crop had fully developed, it had been grown and



    18 cut.  So this is after the harvest of the rice.



    19 So the root zone that we're looking at postharvest



    20 is the most mature root zone that you could have



    21 in the plant.  So what we're seeing is the most



    22 robust root system that this plant would have



    23 during our investigation.



    24      Q.   How much of the Henning property did you



    25 see when you visited it?
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     1      A.   We do a tour of the entirety of the



     2 site, particularly around some of the well



     3 locations that are part of this hearing today.



     4 And that's what we do, is the majority of the



     5 site, we look at it, yes, sir.



     6      Q.   What sorts of vegetation did you see on



     7 the property?



     8      A.   So what we'll try and do is get a good



     9 representation of how the land is being used with



    10 the vegetation types that we have there.  So this



    11 one, we have obviously rice agricultural crop, but



    12 we also found some areas where there were trees



    13 growing.  So we wanted to do an assessment of the



    14 trees as well, particularly if there was some



    15 potential for growth of trees.  And also the



    16 fallow areas where you had just vegetation



    17 herbaceous shrubby vegetation growing at some of



    18 the former agricultural fields.  So those were the



    19 three vegetative classes that we reviewed.



    20      Q.   What were your observations about the



    21 agricultural crop?



    22      A.   It was extremely dense, they have



    23 completed their harvest and everything up here to



    24 be similar to a fine-growing rice crop.



    25      Q.   What were your observations about the
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     1 trees on the site?



     2      A.   So the trees, as Mr. Purdom had shown



     3 through some of those historical aerials, there



     4 was a lot of operations on-site and so the trees



     5 that we were able to find, they were either by



     6 Bayou Lacassine, but the ones that we investigated



     7 were central to the property.  They were a second



     8 growth.  They had mixed class of different



     9 species.  And what we did is we made observations



    10 of the most dominant and oldest trees that we saw



    11 on the site.



    12      Q.   What were your observations about the



    13 herbaceous plants on-site?



    14      A.   Now, the herbaceous plants were very



    15 vigorous.  And you can on in this photograph, and



    16 those panel members that have been on-site, you



    17 can see there's a wide variety of different



    18 species growing in those fallow areas.



    19      Q.   So on the next slide, what is this map



    20 showing?



    21      A.   So this is a representation of our



    22 sample locations.  So we have selected three tree



    23 different species:  The red maple, the sweet gum



    24 and the Chinese tallow.  Of course, that is an



    25 invasive species; however, it was pretty dominant
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     1 on-site, so it was one of ours that we selected.



     2           The herbaceous species, we had four



     3 different species that we looked at.  We had the



     4 bushy bluestem, sand spikerush, common rush and



     5 the sugarcane plume grass.  And one thing notable



     6 about that, which Dr. Helen Connelly will probably



     7 discuss, those are often found in some wetlands



     8 species as well.



     9           And then we also did rice observations



    10 as well.



    11           So on this picture right here to the



    12 left, or the western portion of the property,



    13 those yellow dots indicate the herbaceous



    14 locations.  And those were fields that were left



    15 fallow during the time of our investigation.



    16           The central portion, those green dots



    17 indicate the three locations where we observed the



    18 trees.  And then to the east and southeast, those



    19 are the blue dots that indicate where the rice



    20 observations were made.



    21      Q.   How did you select the specific



    22 locations that are shown on the map?



    23      A.   So before we go out in the field, we do



    24 a number of different things to select our



    25 locations.  One thing is we'll look at historical
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     1 aerial photos, again looking at if there are any



     2 footprints of formal operational areas or any



     3 other kind of land activity.



     4           We'll also look at the USDA soil survey.



     5 We like to try and get a good representation of



     6 the different types of soils on-site, as soils can



     7 dictate root growth and penetration in the soils



     8 as well.



     9           And then other things, like ICON's



    10 report or any of these areas of -- you know, where



    11 the sampling has been conducted.  And what we'll



    12 do is we'll take all of that information and we'll



    13 try to get a good representation of the property



    14 and avoiding some of those constraints that I



    15 mentioned as far as former operational areas and



    16 things like that.



    17      Q.   So let's look at each type of specimen



    18 separately.



    19           How did you measure the root zone for



    20 the rice?



    21      A.   So what we did with the rice is we did a



    22 combination of the monolith and the hand auger.



    23 So going down to 24 inches, maybe a couple inches



    24 here or there with the hand auger, but generally



    25 what we did was similar to what I had described
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     1 previously.  We extracted the rice crop, we opened



     2 up the soil core and looked at it and made our



     3 assessment of the rooting depth of this.  And the



     4 effective root zone for the rice crops ranged from



     5 5 to 7 inches.



     6      Q.   How did you measure the root zone for



     7 the trees?



     8      A.   So trees are a little bit more -- a



     9 little bit more work out there; right?  So we had



    10 a number of individuals, and we all had shovels



    11 and spades and hand augers and everything else,



    12 and we went out there and excavated around all of



    13 these roots.  What the panel can see in this



    14 photograph, we spray-painted the roots bright



    15 yellow so that you could see where the roots go.



    16 So we follow those major roots, and we dig around



    17 them and then find if there's any roots that are



    18 descending in the profile, we'll dig and follow



    19 those as well, and we'll make our assessment based



    20 on those excavations.  And for this site, we had



    21 effective root zone between 5 and 10 inches for



    22 the different trees.



    23      Q.   And how did you measure the effective



    24 root zones for the herbaceous plants?



    25      A.   Herbaceous is the exact same methodology
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     1 as the rice.  We extracted the monolith, also did



     2 hand augers below it.  And as you can see on the



     3 right-hand side, we were able to cut the core



     4 open, view the root systems as they were growing



     5 in situ on the site, and we had an effective root



     6 zone between 5 and 9 inches.



     7      Q.   Well, let's summarize your opinions in



     8 the case.  What is your first opinion?



     9      A.   So the assessment started with a general



    10 tour of the site.  So we went to these former



    11 operational areas.  And we look at vegetation.  We



    12 try and look and find any of these indications



    13 that there has been impacts to the vegetation,



    14 which there were none.



    15           The wide variety of species that we saw



    16 on-site were productive and growing and had no



    17 visible signs of impacts from any of the E&P



    18 operations.



    19      Q.   What is your second opinion?



    20      A.   The next opinion has to deal with the



    21 soil.  So again, root zone studies are specific to



    22 the soil types.  Again, the soil types that we



    23 have here are silty clay with some real heavy



    24 clay.  If you went and got a shovel out there and



    25 you pulled that monolith out, they call it heavy
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     1 clays for a reason.  It's pretty heavy.  And so,



     2 because of that clay content, it's naturally



     3 flooded.  A lot of those areas were flooded, which



     4 makes it perfect for rice cultivation.



     5      Q.   And what is your third opinion in the



     6 case?



     7      A.   The third one deals with remediation.



     8 So the purpose of the effective root zone is to



     9 provide additional insight or additional parameter



    10 to Mr. Angle and others that will -- the panel to



    11 determine what remediation depth is necessary for



    12 the growth of vegetation.



    13           So we highlighted that the effective



    14 root zone is quite shallow in this case and that



    15 anything beyond that, for the growth of



    16 vegetation, is unnecessary.



    17      MR. CARTER:  Thank you for your time.  We



    18      pass the witness.



    19      JUDGE PERRAULT:  Any cross?



    20      MR. KEATING:  Yes, Your Honor.



    21                   CROSS-EXAMINATION



    22 BY MR. KEATING:



    23      Q.   Judge Perrault, panel members,



    24 Mr. Ritchie, Matt Keating for Henning Management



    25 LLC.













�



                                                       116







     1           Mr. Ritchie, do you recall I took your



     2 deposition in this case a few months back?



     3      A.   Yes, sir.  You feeling better now?



     4      Q.   I am.  Thank you.



     5           I just want to clarify a few things with



     6 regard to this particular property and what your



     7 knowledge or experience may be relative to the



     8 property.  Okay?



     9      A.   Yes, sir.



    10      Q.   You've never done any rice farming;



    11 correct?



    12      A.   I am not a rice farmer.



    13      Q.   And you've never done any sugarcane



    14 farming; correct?



    15      A.   No.



    16      Q.   You aren't offering any opinions about



    17 whether or not this property is suitable for rice



    18 or sugarcane farming; true?  That would be outside



    19 your expertise?



    20      A.   I think that my opinion deals with the



    21 remediation depth for the rice or the growth of



    22 rice, so I don't think that is a correct



    23 statement.



    24      Q.   Okay.  So you believe that you are



    25 competent to say that this property right now is
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     1 suitable for growing rice?



     2      A.   It's growing rice as we speak, so I



     3 believe that that is a positive statement.



     4      Q.   Are you aware that the district court



     5 judge has ordered that, based on Chevron's



     6 admission, the Henning property is not suitable



     7 for its intended uses?



     8      A.   I've reviewed the order, but again,



     9 that's legal determination; so as a scientist, I'm



    10 looking at the site itself and making my



    11 determination based on the data that I collected.



    12      Q.   So you're choosing to not consider and,



    13 in fact, ignore the district court's order?



    14      A.   That's not necessarily what I'm doing as



    15 far as the legal interpretations and things like



    16 that.  That would be for an attorney or someone



    17 else to handle.  My purpose or scope of my work is



    18 to provide the information for the panel and



    19 others to determine those results.



    20      Q.   You're not asking these panel members to



    21 ignore the district court's order, are you?



    22      A.   No.  Again, my scope is based on the



    23 study that I did as far as determining effective



    24 root zone.



    25      Q.   Have you ever been involved in the
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     1 construction, maintenance, operation of any



     2 crawfish ponds?



     3      A.   No.



     4      Q.   And you're not offering opinions about



     5 whether or not this property is presently suitable



     6 for crawfish farming, are you?



     7      A.   No.



     8      Q.   You agree it's very common for farmers



     9 in South Louisiana to rotate between rice farming



    10 and crawfish farming?



    11      A.   Yes.



    12      Q.   Have you ever been involved in preparing



    13 and maintaining rice fields for duck hunting?



    14      A.   No.



    15      Q.   You're not offering any opinions about



    16 whether or not this property is suitable for duck



    17 hunting, are you?



    18      A.   No.



    19      Q.   Have you ever constructed or maintained



    20 a stocked fishing pond?



    21      A.   I have not.



    22      Q.   Have you ever been involved in seeding



    23 the below-water surface structure of a stocked



    24 fishing pond?



    25      A.   No, I have not.
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     1      Q.   You're not offering any opinions about



     2 whether or not this property is suitable for



     3 stocked fishing ponds right now, are you?



     4      A.   I'm not opining on that.



     5      Q.   Are you experienced in residential or



     6 commercial building construction?



     7      A.   I have experience with site assessments,



     8 permitting for commercial and industrial



     9 facilities.  I do have that experience.



    10      Q.   Okay.  Did you do any determination in



    11 this case whether this property was presently



    12 suitable for residential or commercial



    13 development, be it warehouses, rice drying



    14 operations or even a residential subdivision?



    15      A.   No.  That is not part of my...



    16      Q.   So you're not offering any opinions



    17 about whether the property is or is not suitable



    18 for those things?



    19      A.   No.  That's outside of my scope.



    20      Q.   When I deposed you back in August, you



    21 said that you had not read the Henning Management



    22 corporate deposition; correct?



    23      A.   That's correct.



    24      Q.   Have you since read it?



    25      A.   Yes, I have.
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     1      Q.   So, to be fair, you did not take into



     2 consideration what Mr. Henning's potential future



     3 uses of the property are in your analysis; true?



     4      A.   In the report, no.



     5      Q.   Okay.  And the only portion of the most



     6 feasible plan proposed by Chevron that you



     7 authored is essentially opining on the effective



     8 root zone and attaching your report; correct?



     9      A.   That is a correct statement.



    10      Q.   Your determination of the effective root



    11 zone of this property is limited to whatever



    12 vegetation is currently on the property; right?



    13      A.   Yes.  But it is also suitable for --



    14 with my experience, for other vegetative uses as



    15 well.



    16      Q.   That's outside the scope of your report



    17 and your opinions in this case, is it not?



    18      A.   We did not reference any other sites in



    19 my report.



    20      Q.   Okay.  You'd agree that there are many



    21 other potential future uses of this property that



    22 have nothing to do with the effective root zone;



    23 correct?



    24      A.   That's correct.



    25      Q.   Okay.
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     1           And any issues relative to



     2 contamination, whether there is or is not



     3 contamination on the property, is outside of your



     4 area today; correct?



     5      A.   I have not opined on contamination.



     6      Q.   Okay.  Your opinions with regard to



     7 effective root zone have no bearing on any



     8 groundwater -- whether or not any groundwater



     9 remediation is required; true?



    10      A.   No.  I don't have any opinions on



    11 groundwater.



    12      Q.   You agree some crops are more



    13 salt-tolerant than others?



    14      A.   I agree with that.



    15      Q.   You agree that when you have an EC, or



    16 electrical conductivity which Mr. Purdom talked



    17 about earlier, above 3 millimhos per centimeter,



    18 your rice crops can have a reduction in yield?



    19      A.   There has been published studies that



    20 have that as a threshold; however, there are



    21 site-specific things that could have differences.



    22      Q.   But that's a peer-reviewed published



    23 standard that generally is applied?



    24      A.   Yes.



    25      Q.   Okay.  Similarly, when you have EC above
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     1 1.7 millimhos per centimeter, sugarcane crops can



     2 have a reduction in yield; true?



     3      A.   That's true.  And as far as literature,



     4 I've also seen literature that has numbers that



     5 are greater than that.  And some of my experience



     6 in sugarcane has countered to that number as well.



     7 And that's what I'm basically saying, is that I



     8 have experience with other sites that have had



     9 similar crops grown and those numbers are not a



    10 hard and fast rule.



    11      Q.   Okay.



    12           Can you cite to any publications that



    13 say otherwise?



    14      A.   Off the top of my head, I'd have to go



    15 back and look at some of my other references, but



    16 there -- I do have some.



    17      Q.   Do you agree that when you have EC above



    18 1.0 millimhos per centimeter, soybean crops can



    19 have a reduction in yield; correct?



    20      A.   I don't believe that's true.



    21      Q.   The same publications that you



    22 acknowledged with regard to 3.0 for rice and 1.7



    23 for sugarcane say 1.0 for soybean but you disagree



    24 on the soybean?



    25      A.   Well, again, we're looking at
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     1 publications.  There's a number of publications



     2 that give a variety of ranges of thresholds.  So



     3 for me to just tell the panel that this is a



     4 number that you need to look at, there is a wide



     5 variety of studies and things like that and that's



     6 why site-specific information is probably



     7 important.



     8           So for my experience, there is healthy



     9 rice growing on-site, is where I would defer to my



    10 opinions in this case.



    11      Q.   You didn't undertake to evaluate the



    12 salt tolerance of the various vegetation on this



    13 property, did you?



    14      A.   No.



    15      Q.   All you did was an effective root zone



    16 analysis; correct?



    17      A.   That's correct.  I did not do that



    18 analysis.



    19      Q.   You coauthored this report with



    20 Dr. Luther Holloway; correct?



    21      A.   Yes, sir.



    22      Q.   Is Dr. Holloway kind of a mentor of



    23 yours?



    24      A.   He has been for years, with many others.



    25      Q.   And he's, as you stated earlier
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     1 candidly -- you and I are both a little younger --



     2 more experienced at doing root studies at this



     3 point in your career; true?



     4      A.   I've probably done -- I'm not sure the



     5 exact number he's done, but as far as the ones



     6 here in Louisiana, I've probably conducted work



     7 with him on almost all of them other than, you



     8 know, maybe a handful of them.  So the last ten



     9 years, I've worked on almost all of the ones he's



    10 worked on in Louisiana.



    11      Q.   And he had another 30 or 40 years before



    12 that on his own?



    13      A.   Well, yes; correct.



    14      Q.   You ultimately determined that the root



    15 zone to be considered for any soil excavation on



    16 this property is 12 inches; correct?



    17      A.   For the growth of vegetation, yes.



    18      Q.   Okay.



    19           You previously told me when I took your



    20 deposition that you did not do any work on the



    21 Litel case, the Litel property; correct?



    22      A.   That is correct.



    23      Q.   Since I took your deposition back in



    24 August, have you looked into the Litel matter at



    25 all?
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     1      A.   Yes, I have.



     2      Q.   You would agree with me, then, that the



     3 Litel property is located about 3 miles from the



     4 Henning property?



     5      A.   Yes.



     6      Q.   Are you aware that Dr. Holloway



     7 determined the effective root zone on the Litel



     8 property, a rice farm less than 3 miles from the



     9 Henning property, to be 24 inches?



    10      A.   So at the time, I didn't know how to



    11 answer that question, but I do now.  The rice



    12 growing on the Litel property had an effective



    13 root zone ranging from 5 to 11 inches.  So the



    14 deepest effective root zone for the rice was



    15 11 inches on that site.



    16      Q.   You're aware, though, that Dr. Holloway



    17 recommended soil excavation down to 24 inches,



    18 which is twice what you're recommending in this



    19 case; correct?



    20      A.   Yes.  And again, to the panel's



    21 understanding, is that we will give a



    22 recommendation based on a wide variety of



    23 vegetation.  There was some vegetation that



    24 Dr. Holloway viewed on the Litel property that was



    25 not present at the Henning property.
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     1      Q.   You previously told me that you had not



     2 done any work on East White Lake, or Vermilion



     3 Parish School Board case; correct?



     4      A.   That's incorrect.



     5      Q.   You have done with work on it?



     6      A.   East White Lake?  Yes.



     7      Q.   Okay.  Do you recall when I previously



     8 asked you if you were aware of how deep the soil



     9 excavation had gone at the south tank battery B



    10 pit?



    11      A.   No.  That is the portion that I did not



    12 have any participation in, yes.



    13      Q.   You're aware that ERM, your company,



    14 recommended soil excavation only down to 24 inches



    15 at the south tank battery B pit when they came to



    16 this LDNR?



    17      A.   Again, I think my answer's the same.  I



    18 don't recall or have knowledge of what those



    19 decisions were.



    20      Q.   Are you aware or are you not aware that



    21 Chevron has now been required to excavate soil



    22 down to 8 feet at that location?



    23      A.   I have no knowledge of that project



    24 anymore.



    25      Q.   Are you familiar with the AgriSouth
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     1 matter that came before this LDNR panel?



     2      A.   I am aware of that, yes.



     3      Q.   You're aware, then, that the root zone



     4 was determined to be 8 feet on that property?



     5      A.   So in reading that, there was a couple



     6 different things with that.  They looked at a



     7 total rooting depth as opposed to an effective



     8 root zone, and there was also -- rooting depth was



     9 not 8 feet, as I recall.  It was less than that.



    10      Q.   Do you recall that for certain?



    11      A.   As I sit here today, I believe that was



    12 what I had read.



    13      Q.   Okay.  It was significantly more than



    14 12 inches, was it not?



    15      A.   It was greater than 12 inches.



    16      Q.   Do you recall, when you visited the



    17 Henning property, seeing multiple live oak trees



    18 out there?



    19      A.   There were live oaks, yes.



    20      Q.   Okay.



    21           Have you ever personally or



    22 professionally been involved in planting a live



    23 oak tree on property?



    24      A.   Yes.  We actually planted one after my



    25 mom passed, for her, yes.
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     1      Q.   Are you aware that if you purchase a



     2 10-inch-caliper live oak, for example, in a pot,



     3 that you have at least a 4-foot root ball at the



     4 moment you first plant it in the ground?



     5      A.   I don't have any knowledge of the



     6 specifics of the root ball.



     7      Q.   Okay.  And certainly you would expect



     8 the roots to grow deeper with that after you plant



     9 it, assuming the tree takes?



    10      A.   Well, there's -- again, to get into the



    11 specifics of planting a tree and how the roots



    12 function after that is pretty complex.  I don't



    13 know if you want to rephrase your question, maybe



    14 I can give you a better answer.



    15      Q.   Well, have you -- did you include these



    16 live oak trees on the Henning property as part of



    17 your effective root zone determination?



    18      A.   No.  But in the Newman matter, we did



    19 view a live oak tree that had a similar effective



    20 rooting zone as this one, and it was also in



    21 Calcasieu Parish.



    22      Q.   A moment ago, you said it had to be very



    23 site-specific.  We have the Litel property less



    24 than 3 miles away that we're going to distinguish



    25 from this one.
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     1           What is your understanding of the



     2 typical rooting zone for a live oak tree?



     3      A.   Well, so we're asking about things that



     4 we didn't assess in this study, so I'm going to



     5 have to defer to my other experience when you ask



     6 me questions about that.  So...



     7      Q.   Why didn't you assess the live oak trees



     8 on this property?



     9      A.   Because they were deer residents and



    10 they were not in the -- in, as I would say, a more



    11 native habitat of this site.  So they weren't



    12 considered for that reason.



    13      Q.   They're on the property, are they not?



    14      A.   Right.  But as I've discussed with the



    15 panel, when we select our locations, we have a



    16 bunch of those areas that we kind of avoid; right,



    17 because there could be some potential impacts to



    18 the rooting depth based on that.



    19           So if it's too close to a house, we've



    20 all seen what happens to tree roots when they're



    21 too close to a house and things like that.  So



    22 things like that are why we would not include a



    23 sample location like that.



    24      Q.   There was a house on the property?



    25      A.   It wasn't a house that I recall.  I
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     1 can't remember exactly what it was, but there was



     2 some reason why we did not select that location.



     3      Q.   The bottom line, Mr. Ritchie, is that



     4 your testimony is limited in this case to



     5 determining what you think the effective root zone



     6 is for the vegetation that's on this property?



     7      A.   Yes.  And applicable to the vegetation



     8 that would grow normally at this site based on the



     9 types of soil conditions we have there.



    10      Q.   And certainly, you wouldn't suggest to



    11 this panel that Mr. Henning should be limited in



    12 what he wants to do with his property in the



    13 future; true?



    14      A.   I'm not opining on that.



    15      Q.   You wouldn't want to be limited on your



    16 property, would you?



    17      A.   That's a difficult question to answer



    18 because there are limitations for any property



    19 use.



    20      Q.   Legally?



    21      A.   Yes.  Legally, yes.  As long as it's



    22 legal, yes.



    23      Q.   Fair enough.  Thank you.



    24      MR. CARTER:  No redirect.



    25      JUDGE PERRAULT:  Does the panel have any
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     1      questions?  None?



     2           You're free to go.  Thank you very much.



     3           Next witness.



     4      MR. CARTER:  Chevron calls Dr. John Frazier.



     5      JUDGE PERRAULT:  With this witness, was there



     6      an exhibit for his curriculum vitae?



     7      MR. CARTER:  That is in Chevron Exhibit 5.



     8      JUDGE PERRAULT:  Any objection -- are you



     9      offering Exhibit 5 into evidence?



    10      MR. CARTER:  Yes.



    11      JUDGE PERRAULT:  Any objection to Exhibit 5



    12      being admitted into evidence?



    13      MR. KEATING:  No objection.



    14      JUDGE PERRAULT:  No objection.  It shall be



    15      admitted.



    16      JUDGE PERRAULT:  Doctor, please state your



    17      name for the record.



    18      THE WITNESS:  John Ronald Frazier.



    19                     JOHN FRAZIER,



    20 having been first duly sworn, was examined and



    21 testified as follows:



    22      JUDGE PERRAULT:  Do we have any documents?



    23      MR. CARTER:  Yes.  We have a PowerPoint as



    24      well for Dr. Frazier.



    25      JUDGE PERRAULT:  Thank you.  Please proceed.













�



                                                       132







     1                  DIRECT EXAMINATION



     2 BY MR. CARTER:



     3      Q.   Please introduce yourself to the panel.



     4      A.   My name is John R.  Frazier.  I'm a



     5 health physicist.



     6      JUDGE PERRAULT:  Please speak much louder.



     7      THE WITNESS:  Oh.  I've got my hearing aids



     8      in because I can't hear very good; but



     9      because of that, I think I'm talking loud.



    10      JUDGE PERRAULT:  You're doing great right



    11      now.



    12      THE WITNESS:  Okay.  I will talk louder,



    13      then.



    14      A.   Yes.  My background, I have a bachelor's



    15 of arts in physics.  That's because I had to take



    16 a language and that's what gives you the arts



    17 thing.  At Berea College.  That's a small liberal



    18 arts school in central Kentucky.  I also have a



    19 master's degree in physics from the University of



    20 Tennessee and a Ph.D. in physics from University



    21 of Tennessee with an emphasis in health physics or



    22 radiation protection. I did my research at Oak



    23 Ridge National Laboratory, and that's sort of my



    24 educational background.



    25 BY MR. CARTER:
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     1      Q.   Do you have any professional



     2 certifications?



     3      A.   Yes.  I'm a certified health physicist.



     4 That's the only organization that certifies it, is



     5 the American Board of Health Physics.  I achieved



     6 certification.  The tests are a lot like a



     7 professional engineer or something like that.  I



     8 achieved certification in 1981.  And every four



     9 years, you've got to recertify.  And so I'm



    10 recertified through 2025, I think it is.



    11      Q.   Have you received any professional



    12 recognitions?



    13      A.   Yes.  I'm -- I was elected member of the



    14 National Council on Radiation Protection &



    15 Measurements for 12 years and worked on several



    16 committees writing reports for the NCRP.



    17           The NCRP is an organization chartered by



    18 Congress to advise the president and the Congress



    19 on -- and the public on matters relating to



    20 radiation protection and measurements.



    21           I was then elected as a distinguished



    22 emeritus member of the NCRP, which I now serve.



    23 Our meeting is coming up in March in Bethesda.



    24      Q.   What is your experience with assessing



    25 radiation at oil field sites?
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     1      A.   Several years.  More like about 25 years



     2 or so at oil field sites.  Experienced both in



     3 terms of making the measurements themselves of



     4 radiation levels and then analyzing or evaluating



     5 radiological data for environmental samples like



     6 water and soil and vegetation over, I think,



     7 about -- it lasted more than 25 years.



     8      Q.   How many times you have assessed



     9 radiation in oil field sites in Louisiana?



    10      A.   Wow.  I was discussing this with my



    11 wife, and I said I don't know how many times, but



    12 there have been many.  And I said probably more



    13 than 50.  And my wife said, no, it's been more



    14 than 100.  So it's somewhere probably in that



    15 range.  It's lots of sites.



    16      Q.   Have you been accepted as an expert in



    17 courts in Louisiana?



    18      A.   Yes, I have.  Both in federal and state



    19 courts.



    20      Q.   How many times have you been accepted as



    21 an expert in courts in Louisiana?



    22      A.   Well, for testifying, I've never really



    23 counted it exactly, but I'd say probably over ten



    24 times.



    25      Q.   In what sorts of cases in Louisiana have
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     1 you been an expert in?



     2      A.   Several of the cases have been the



     3 legacy claims of NORM-impacted soil or water or



     4 equipment, and several of the cases were



     5 associated with personal injury claims.  I do



     6 external -- I do not -- external, but I do



     7 radiation dose assessments, external and internal.



     8      MR. CARTER:  I'd like to tender Dr. Frazier



     9      as an expert in the areas of health physics,



    10      radiation safety, soil and groundwater



    11      radioactivity, and radiation dose assessment.



    12      MR. KEATING:  No objection.



    13      JUDGE PERRAULT:  No objection.  He shall be



    14      admitted as an expert.



    15 BY MR. CARTER:



    16      Q.   And Dr. Frazier, did you prepare a



    17 report in this matter?



    18      A.   Yes, I did.  I brought along a copy.



    19      Q.   So yes, I'd like to file and offer



    20 Dr. Frazier's expert report, which is Exhibit 3,



    21 Chevron Exhibit 3, as well.



    22           So -- very good.



    23           So Dr. Frazier, let's talk about your



    24 key opinions in this matter.



    25           Could you summarize your key opinions in
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     1 this matter?



     2      A.   Yes.  Two pieces of pipe that I found



     3 and the plaintiffs found on the site, not very



     4 long pieces of pipe that had above background



     5 gamma radiation readings.  I looked at -- by --



     6 across the site or looking to see if I had more



     7 equipment pipe on the site, but there were two



     8 pieces found and actually plaintiff had



     9 spray-painted them.  So the opinion is, yeah, that



    10 pipe needs to be removed and looked to see if



    11 there's other in this location where it was.



    12           The other thing was no indication of



    13 impacted -- NORM-impacted soil on the site.  And



    14 the groundwater that had radiation -- well, excuse



    15 me.  Radium levels in it above the range of



    16 background, there were three samples.  They also



    17 had large amounts of dissolved solids in them, and



    18 the ratios of the -- the characteristics of the



    19 radium in the water were not characteristics you



    20 get with produced water coming up, but they were



    21 characteristics of natural radium coming from soil



    22 into the water.



    23      Q.   Were you retained in this matter around



    24 June of 2021?



    25      A.   Yes.  I think it was about two weeks
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     1 after ICON went out and did their NORM survey, I



     2 got a call from the law firm representing Chevron.



     3      Q.   So at the time you were retained, did



     4 you understand that ICON had gone out and surveyed



     5 for NORM?



     6      A.   Yes.  They had observed, on behalf of



     7 the defendants with them, and they had Chevron



     8 with them, and that observer had made some notes



     9 and so they produced the notes to me, and I said,



    10 well, it looks like there's a couple of pieces of



    11 pipe out there.



    12      Q.   And then did you go out later and



    13 conduct an assessment, a survey, yourself of the



    14 Henning property for oil field NORM?



    15      A.   Yes, I did.  My first response was:  I



    16 like the ICON report and I agree with -- I know



    17 the guy that did it and I trust it, and I don't



    18 need to go out there.  They said, no, we want you



    19 to go out there.  So I went out there in June of



    20 2022.



    21      Q.   When you went out there, did you assess



    22 the background level --



    23      A.   No.  I'm sorry.  I went out there in



    24 January of 2022.  Sorry.  Before my report.



    25 That's the key thing.
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     1      Q.   A few months after you were retained in



     2 June of 2021?



     3      A.   That's right.  Right, I was out there in



     4 January of 2022.



     5      Q.   So when you went out to the Henning



     6 property, did you assess the background radiation



     7 levels of the property?



     8      A.   Yes.  The external radiation background



     9 on the property, assessed that and it agreed



    10 pretty much with what ICON's representative had



    11 found.  It's around about 10 microR per hour.



    12 That's the unit of external exposure rate -- over



    13 soil -- or in contact with soil even, is about 6



    14 over the gravel roads and things.  It's lower over



    15 the roads than it is over the soil.  Soil has more



    16 natural radioactive materials in it, naturally.



    17      Q.   What sort of equipment did you use for



    18 your site assessment?



    19      A.   I used a gamma ray scintillation



    20 detector.  Actually, I have the one with me that I



    21 used.



    22      Q.   Sure.



    23      A.   That's not coincidental.  He said bring



    24 your survey meter.



    25           It's here (indicating).  It's a gamma
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     1 radiation detector in this part of it here



     2 (indicating).



     3           And the -- it's a scintillation



     4 detector.  It sparkles when the gamma ray hits it.



     5 Some of you probably use these.  And the rate



     6 meter is up above here, the high-voltage power



     7 support.



     8           And this is the type of sound you get



     9 reading from just normal background.  In this



    10 room, it's about 5 microR per hour in here.  And



    11 that's from probably the materials around that we



    12 have in the room and that also includes the



    13 cosmic -- the gamma ray from cosmic rays, not



    14 photo, not light, but gamma rays from that.  So



    15 that's the instrument I used.



    16      Q.   And you used that to measure the



    17 background at the site when you got there?



    18      A.   Yes.  Both in terms of in the air and



    19 then I had a strap around it where I could lower



    20 it down to the ground level.  And, again, I got



    21 about 10 microR per hour for the gamma readings at



    22 the meter and then on the region down at the



    23 ground.



    24      Q.   Did you conduct measurements -- you



    25 mentioned a location where ICON had found two
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     1 pieces of pipe above background.  Did you conduct



     2 measurements there too?



     3      A.   Yes, yes.  And all background till you



     4 get right at the pipe, literally right at the



     5 pipe, and you go down in contact with the pipe and



     6 I was getting 70 microR per hour, and that's what



     7 ICON's representative had gotten on the two pieces



     8 of pipe.  One was a few feet long, two or three



     9 feet long.  The other was a little longer piece of



    10 pipe.



    11      Q.   And if we look at the next slide, can



    12 you describe where it was that ICON had found the



    13 two pieces of pipe measuring above background?



    14      A.   Yes.  This is a great picture.  It shows



    15 where the pile of, sort of, trash was, and it says



    16 "pipe" there.



    17           It's east of the Limited Admission



    18 Area 5.  It's my understanding even while I was



    19 there that Chevron had not operated where this



    20 pile of trash was.  But within that pile of trash,



    21 there was another pipe and I surveyed all I could



    22 get to in surveying, and there was no other



    23 readings except for these two pieces.  And I've



    24 seen this type of thing before at other sites,



    25 other states.  You know, it's no evidence of where
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     1 this pipe came from, but it's there now, and it



     2 should be removed.



     3      Q.   If you'll look at the next slide, what



     4 is this next slide showing?



     5      A.   Oh, this is the piece of pipe that



     6 ICON's representative Derek Pourciau, he had



     7 actually spray-painted it.  And this is one of the



     8 pipes that had the elevated reading.  In contact,



     9 it was 70 microR per hour, and if you come up to a



    10 meter, it's a little over a yard, above it, it was



    11 background.  So it's -- you have to be right on it



    12 to find it, and it doesn't present an external



    13 dose unless you're down lying on top of it.



    14      Q.   So could the two pieces of pipe that



    15 were measured above background pose any potential



    16 risk of radium in the soil or in the groundwater?



    17      A.   Well, I measured around on the soil and



    18 so did Derek Pourciau.  And no indication of



    19 anything in the soil around there.  Pipe -- the



    20 scale or the NORM in pipe is usually on the inner



    21 surface that's builds up over time as scale.  It's



    22 very insoluble.  The only way you can get it out



    23 of the pipe is either it falls out or knock it



    24 out.  And during remediation, they would take the



    25 pipe and they'll put tape on both ends and haul it
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     1 away.  But if you knock it out on the pipe, it



     2 would be down on the ground.  I didn't see any



     3 evidence of that at all.  And it's barium sulfate,



     4 radium barium sulfate, and it's extremely



     5 insoluble.  So even if it's lying on the ground,



     6 it's not going to dissolve and go down into the



     7 groundwater.



     8      Q.   Has ERM estimated the cost of removing



     9 the pieces of pipe?



    10      A.   Yes.  And I think I need to go into that



    11 business.  The estimate they got from their NORM



    12 remediation folks, for two pieces of pipe -- there



    13 may be more there because they've got to survey



    14 it -- was $18,000.  Once again, that was pretty



    15 high.  And you've seen these types of things



    16 before.  But they have to go through all the



    17 regulatory requirements, they've got to do the



    18 appropriate removal, taping up the end of the



    19 pipes, and then after it's gone, they've got to



    20 survey all the other pipe that's there and any



    21 other equipment they could remove, and then they



    22 have to survey the ground, every place it was, to



    23 see if anything fell out.



    24           So yeah, I understand there's extra



    25 things they've got to do and they've got to
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     1 document all of this.  And in fact, they'll have



     2 to pull some soil samples at the time they do this



     3 as part of their release survey.



     4      Q.   Now, you mentioned before that you had



     5 surveyed soil at the site.  Do you understand that



     6 ICON had also surveyed soil at the site?



     7      A.   Yes.  And I had a copy of Derek's --



     8 Mr. Pourciau's notes.  And then I had a copy of



     9 the person who accompanied those -- the



    10 accompanied notes are in here.  I actually made



    11 more notes than this little paragraph here.  It's



    12 in my report.  There's a few pages of notes, but



    13 yes, these are from my notes.



    14      Q.   And how did you decide which locations



    15 to survey on the Henning property for soil?



    16      A.   I started with the locations where the



    17 pipe was.  Or I looked to make sure I was there.



    18 But I also surveyed any place I walked, any place



    19 I walked to see if there's any readings above



    20 background.  I didn't find any above background.



    21 I found some 6 over gravel and about 10s -- 10 to



    22 12 over the dirt around there, and that's all



    23 background range for Louisiana, in fact.



    24           And so this was -- and I went by --



    25 fortunately, by four wheelers, we rode out to some
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     1 of these monitoring wells and while we were



     2 riding, I had the probe, the detector, suspended



     3 over the road or over the area there, and it



     4 didn't get any elevated readings.



     5           But when we get to the monitoring wells,



     6 I would walk to them, make measurements all around



     7 that, and I even walked around this blowout pond.



     8 I'd never seen anything like that before.  But



     9 yeah, I walked around that, and no readings above



    10 background there either.



    11      Q.   Did you find any elevated measurements



    12 from surveying the soil at any location on the



    13 Henning property?



    14      A.   Not from soil, no.  Not at all.



    15      Q.   Did anyone take samples of the soil for



    16 laboratory testing of radionuclides?



    17      A.   No.  No reason.  If you don't have any



    18 elevated gamma readings, you don't need to take



    19 any soil samples, and neither did ICON collect any



    20 soil samples for RAD analysis.



    21      Q.   Now let's talk about groundwater.  For



    22 that purpose, we'll go to the next slide.



    23           Did ICON take groundwater samples to



    24 test for radium?



    25      A.   Yes.  They actually collected from 28
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     1 wells and one of the samples didn't make it to the



     2 lab or didn't get results from the lab anyway, so



     3 out of the 28, they got 27 groundwater samples



     4 from ICON.  And then there were split samples of



     5 those 28.  ERM didn't lose their one sample there,



     6 but they had 28 samples, but since they shipped it



     7 to -- ERM shipped theirs to Eberline.  ICON



     8 shipped theirs to Pace lab.  Pace lab is just west



     9 of Pittsburgh, Pennsylvania.  And both of these



    10 are good labs.  I've used both of them on



    11 different times.  Eberline, though, does a batch



    12 split, a batch duplicate with each batch, and they



    13 had four batches.  So you've got 28 plus 4 is the



    14 32.  So we had 59 analyses performed for



    15 radium-226 and radium-228.



    16      Q.   And in fact, after ICON had sent



    17 groundwater samples from a number of locations to



    18 Pace and split with Eberline, were there also some



    19 pulled from the ERM monitoring wells that were



    20 also split in the same way?



    21      A.   Yeah.  That's included in the total



    22 number.  The total number there is both the



    23 original ICON samples and splits and then the



    24 Eberline -- I mean the ERM's samples and splits



    25 for them.
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     1      Q.   And did you review sample results from



     2 both Pace and Eberline?



     3      A.   Yes.  And I included those in two tables



     4 in my report and looked at those.  And I'm sort of



     5 a data geek.  I like to look at numbers.  And so I



     6 included those and evaluated what they mean.



     7      Q.   In those tables in your report, there's



     8 references there to radium-226, measurements of



     9 radium-226, and measurements of radium-228.  Why



    10 are those the two measurements that we're looking



    11 at?



    12      A.   I assume you're looking at page 8 of my



    13 report.



    14      Q.   We have paper copies if you'd like,



    15 because, actually, I don't have a slide with the



    16 table itself.



    17      A.   Yeah.  That would be good if you had it.



    18 That way, you can see the numbers.



    19           It's on page 8.  That's the first group



    20 of samples.  These are the ones ICON collected.



    21 And with the splits for ERM.  And then page 9 has



    22 the monitoring wells in there.



    23      Q.   So you have described the tables that



    24 you have if your report that are on pages 8 and 9?



    25      A.   Yes.
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     1      Q.   And those tables list radium-226 and



     2 radium-228 measurements?



     3      A.   Yes.  They list the result.  And the



     4 standard of uncertainly there is 2-sigma



     5 calculated standard of uncertainty for each of the



     6 measurements, both of radium-226 and 228.



     7           What I didn't list on this table but



     8 I've looked at since then was the minimal



     9 detectable concentration, what the lab says is



    10 minimum detectable concentration.  I looked at



    11 that later.  But I didn't put it on there.



    12 That -- details of information are in the lab



    13 reports themselves.



    14      Q.   When you look at the minimum --



    15      JUDGE PERRAULT:  Let me stop you there for a



    16      second.  I just want to make it clear on the



    17      record.  This page 8 and 9, what exhibit is



    18      this?



    19      MR. CARTER:  This is from Exhibit 3, Chevron



    20      Exhibit 3.



    21      JUDGE PERRAULT:  All right.  Please proceed.



    22 BY MR. CARTER:



    23      Q.   So you mentioned observing the minimum



    24 detectable concentration for each sample and the



    25 CSU, which is the standard uncertainty for each
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     1 sample.  When you looked at those, what



     2 observation did you have about the results that



     3 are shown on pages 8 and 9 from the Pace and



     4 Eberline lab data?



     5      A.   Well, there's two qualifiers that are



     6 put on radiological data, the EPA qualifiers.



     7 One, if the result is less than the minimum



     8 detectable concentration from the lab, that's



     9 considered a nondetect.  If the result is less



    10 than the sum of the minimum detectable



    11 concentration and the standard of uncertainty, if



    12 it's less than that, it's qualified as a J, which



    13 means it's detected but not very reliably.  Okay?



    14           And so I looked at that for all of these



    15 59 samples that we have here to see what those



    16 were, whether they were qualified or not.



    17      Q.   Okay.  And if we look at the slide that



    18 is on the screen, the fourth bullet point down, it



    19 says 84 percent of the analyses were nondetects or



    20 J-qualified, detected but unreliable.  Is that the



    21 analysis that you prepared?



    22      A.   Yes.  Using the EPA's method for



    23 defining the nondetects and the J-qualified.  What



    24 it means is these were just real low



    25 concentrations for that 84 percent.
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     1      Q.   The next bullet point says that from



     2 Pace, there were three samples, H-9, H-12 and



     3 H-16, that exceeded the MCL for drinking water at



     4 the tap for community water systems.  Can you see



     5 that?



     6      A.   Yes, you can see that on page 8.  If you



     7 look on page 8, if you look at H-9 for Pace, you



     8 see a 5.20.  And if you look at H-12, for Pace,



     9 which is 20.7 for radium-226, and then if you look



    10 at H-16 which has .837 for radium-226 but it's



    11 4.55 for radium-228 and the MCL is the sum of the



    12 two results -- or the sum of the two



    13 concentrations, radium-226 plus 228.



    14           And so if we look at that, we see that



    15 we've got these three wells, 9 -- get the right



    16 one here.  Nine, 12, and 16 that have



    17 concentrations greater than the 5 picocuries per



    18 liter.  That's the MCL from US EPA for the



    19 combined radium-226 and 228.



    20      Q.   How do the Eberline results for those



    21 three samples compare to the Pace results for



    22 those three samples?



    23      A.   Well, they didn't show it, but I relied



    24 on the Pace results because if you got that much



    25 solids in it, you see Eberline, for H-9, had
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     1 38,386.  You see, for H-9, the TDS there?  Got



     2 38,386 milligrams per liter.  That's a lot of



     3 solids.  That's 38 grams per liter, okay?  And so



     4 with that many grams per liter, they should have



     5 gotten a higher number, like Pace got.  So I



     6 relied on Pace results for that.  I even, in my



     7 deposition, back in August I guess it was,



     8 Mr. Wimberley deposed me.  That's what I said:  I



     9 relied on the Pace results.



    10      Q.   Does the measurement above the MCL, the



    11 5 picocuries per liter in the Pace results for



    12 these three wells, indicate a potential for health



    13 effects from the groundwater at the site?



    14      A.   Well, they are greater than the MCL, and



    15 if that's -- that is for a -- MCLs are defined for



    16 community water systems, as you know, for



    17 community water systems.  That's in the Safe



    18 Drinking Water Act.  And it's also defined for at



    19 the tap.  So by the time you get to a tap in a



    20 community water system, there's some treatment



    21 that usually goes on.  And usually the treatment



    22 is to remove solids.  And if you remove the



    23 solids, you remove the radium.  That's the way it



    24 is; the radium is in the dissolved solids.  But



    25 does it present a risk here if someone -- or a
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     1 dose above background?  In terms of calculating



     2 it, it would present one.  But you've got to have



     3 someone drinking that water and you've got to have



     4 someone over periods of time drinking it.



     5           But my experience with radium



     6 ingestion -- and not just my experience, the



     7 published data for radium ingestion says that,



     8 really, you're going to ingest hundreds of times



     9 more than the MCL for radium throughout your life



    10 before you can have an ingested radium that would



    11 cause health effects.  Now, that's based upon the



    12 radium doll painters and based upon the other



    13 radium workers.



    14           So the MCL for radium is 5 picocuries



    15 per liter.  It's a very low number.  And there's



    16 actually a lot of community water systems in the



    17 country that have radium higher than the MCL.



    18 They don't shut them down.  They just measure it,



    19 say it's higher and then they continue using it.



    20 It's not a cut-off where you have a health effect



    21 above it or where you don't.



    22      Q.   Are there any Louisiana regulations



    23 governing oil field NORM in groundwater?



    24      A.   No.



    25      Q.   There is a figure in ICON's paper
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     1 showing a background radium level for groundwater



     2 on the Henning property of 0.86 picocuries per



     3 liter?



     4      A.   Do you have that one?



     5      Q.   Is there a basis in the data for



     6 calculating the background level of radium on this



     7 property?



     8      A.   Well, ICON claimed to calculate the



     9 background by having five background wells and



    10 they looked at the radium-226 and the radium-228



    11 in those five background wells.  Those results are



    12 listed on table 1 on page 8.  They're listed



    13 there.  I forget the numbers there now.  It's -- I



    14 think it's H-3, H-32 A, 32 B, 33, and 34.



    15           But if you look at those results,



    16 they're all nondetects.  If you look at the -- I



    17 didn't put it on this table.  But if you look at



    18 all the minimum detectable concentrations, they



    19 were less than that.  So they were all nondetects.



    20           And so when you try to calculate an



    21 average background or a background concentration



    22 like this .86, you would need to have data that



    23 you could rely on to do that.  And all these



    24 numbers are nondetects and you can't really do the



    25 mathematics on that type of thing.
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     1           So I don't know the basis for that .86.



     2 I know what they claim it is, but the data upon



     3 which they base it is not -- those are nondetects.



     4      Q.   Has there been any testing of



     5 radionuclides in surface water on the Henning



     6 property?



     7      A.   Yes.  You heard earlier about the two



     8 samples.  One was 2 feet down at the blowout pond.



     9 The other was 13 feet down.  And those samples



    10 were collected and analyzed.  They're actually on



    11 the bottom of the table on page 9.



    12      Q.   We also see the results on the slide



    13 that is being shown as well.



    14      A.   Yeah.  And all four of those results



    15 were -- the radium-226 and radium-228 were



    16 nondetects.



    17      Q.   What is your opinion about the surface



    18 water sample results?



    19      A.   Regarding radium, it's clean water.



    20      Q.   Did you assess the overall potential for



    21 health effects from radionuclides presented by the



    22 Henning property?



    23      A.   Yes.



    24      Q.   In looking at this slide, as the final



    25 slide in your presentation, what did you conclude?
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     1      A.   I just -- there's no reasonable



     2 potential for anyone on or near the property to



     3 receive a radiation dose for oil field NORM on the



     4 property greater than the range of natural



     5 background radiation doses in Louisiana.  You just



     6 don't have a source that's going to give you



     7 that -- any radiation dose above the range of



     8 natural background.



     9           Now, do you receive a radiation dose?



    10 Sure.  From natural background, just like we're



    11 receiving it in this room.  But being out on this



    12 site, would you get a radiation dose greater than



    13 the range of background in Louisiana?  No.  No



    14 scenario about what you can get there.



    15      MR. CARTER:  Thank you, Dr. Frazier.  Pass



    16      the witness.



    17      JUDGE PERRAULT:  Do you want to do your cross



    18      now or after lunch?  It's up to you.



    19      MR. KEATING:  I might be more efficient if I



    20      did it after lunch.  I can streamline my



    21      outline based on the...



    22      JUDGE PERRAULT:  Okay.  We'll take a lunch



    23      break.  It's now 12:05, so we'll come back at



    24      1:05.



    25           (Lunch recess taken at 12:05 p.m.  Back on
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     1           record at 1:06 p.m.)



     2      JUDGE PERRAULT:  We're back on the record.



     3      Today's date is February 6th.  It's now 1:06.



     4      I'm Charles Perrault.  We took a break for



     5      lunch, and now we're going to begin again



     6      with Dr. Frazier.



     7      MR. GREGOIRE:  Just as a matter of



     8      housekeeping, Judge Perrault.  Victor



     9      Gregoire again.  We want to file and offer



    10      Exhibit 18, Chevron Exhibit 18, which is



    11      drone footage that Mr. Purdom referred to



    12      earlier in his testimony.  I spoke with



    13      Mr. Keating and Mr. Wimberley and they do not



    14      object to that submission.



    15      JUDGE PERRAULT:  If there's no objection,



    16      then Exhibit 18, the drone footage, will be



    17      admitted.



    18      MR. KEATING:  No objection, Your Honor.  May



    19      I proceed, Your Honor?



    20      JUDGE PERRAULT:  So we're doing cross?



    21      MR. KEATING:  Yes, Your Honor.



    22      JUDGE PERRAULT:  Please proceed.



    23                   CROSS-EXAMINATION



    24 BY MR. KEATING:



    25      Q.   Dr. Frazier, how are you doing?
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     1      A.   I'm pretty good.  How are you doing?



     2      Q.   Pretty good.  Did you get a good lunch?



     3      A.   It was okay.



     4      Q.   You should have come with us.



     5           Dr. Frazier, you did not author any of



     6 the texts of Chevron's proposed most feasible



     7 plan; correct?



     8      A.   Not to my knowledge.



     9      Q.   Okay.



    10           Your contribution to the MFP proposed by



    11 Chevron is to the extent to your which your



    12 report, which is attached to the MFP as Exhibit --



    13 appendix R -- excuse me -- is incorporated into



    14 the overall report.  Is that true?



    15      A.   That is my understanding, yes.



    16      Q.   You agree that produced water can



    17 contain radium-226 and radium-228; correct?



    18      A.   They can.



    19      Q.   And you agree that when oil and gas



    20 exploration and production activity occurs and



    21 production is being drawn from an underground



    22 geological formation that contains radium-226 and



    23 228, that radium can and often does come to the



    24 surface with the produced water; true?



    25      A.   Yes.  And the amounts vary
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     1 significantly.



     2      Q.   And it's also your opinion that



     3 radium-226 and 228 can occur naturally in the



     4 groundwater in Louisiana without any produced



     5 water being introduced; correct?



     6      A.   I'd say, rather than say "can," it does.



     7 It's always -- if you've got solids in water,



     8 you've got radium in water.



     9      Q.   Fair enough.



    10           When you have radium at an oil field



    11 site like this one, though, and it does come from



    12 the produced water, there are a few different



    13 places we might find it and you talked a little



    14 bit about this earlier.  One place is as scale or



    15 sludge in pipe or production equipment; right?



    16      A.   That's correct, yes.



    17      Q.   And you talked about a few pieces of



    18 pipe that were located on the property.  Do you



    19 recall that?



    20      A.   Yes.



    21      Q.   Another place we can find that radium



    22 can be in the soil or sediment; true?



    23      A.   You can.



    24      Q.   And --



    25      A.   You mean oil field NORM, yes, you can.
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     1      Q.   And in this case, that's not an issue;



     2 right?



     3      A.   That's correct, it's not an issue that I



     4 could find anywhere on the site.



     5      Q.   So finally, we come to the one that



     6 we're going to talk about the most, and that is



     7 radium that can be found in the groundwater;



     8 correct?



     9      A.   Yes.



    10      Q.   So to answer the question -- or let me



    11 back up.



    12           Part of your charge in this case,



    13 Dr. Frazier, was it not, was to determine if the



    14 radium detected in the groundwater at certain of



    15 the sample locations on the Henning property is



    16 naturally occurring in the groundwater or is the



    17 result of produced water being introduced;



    18 correct?



    19      A.   Yes.



    20      Q.   Okay.



    21           And to answer that question, one of the



    22 things you have to look at -- I believe you



    23 testified to this earlier -- is the groundwater



    24 samples and specifically the concentrations of



    25 radium-226, radium-228 and total dissolved solids
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     1 in those groundwater samples; true?



     2      A.   That's correct, yes.



     3      Q.   Let's look at those sampling results in



     4 your report that we talked about earlier with



     5 Mr. Carter.



     6           Can you pull up Dr. Frazier's report,



     7 page 8, table 1, please?



     8      JUDGE PERRAULT:  That's Exhibit 3; correct?



     9      MR. KEATING:  Yes; correct.



    10      A.   This is on page 8 of the handout.



    11 BY MR. KEATING:



    12      Q.   Yes.



    13           So Dr. Frazier, not to rehash, but



    14 generally speaking, table 1 on page 8, what that



    15 does is summarized the samples taken by ICON in



    16 March of 2020 and August of 2021 with splits taken



    17 by ERM; correct?



    18      A.   Yes.  Within that date range, yes.



    19      Q.   Right.  And then on page 9 of your



    20 report, table 2, contains a similar summary but



    21 these are from the samples collected at the behest



    22 of ERM with splits taken by ICON later in 2021;



    23 correct?



    24      A.   Yes.



    25      Q.   And within each of those tables, we
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     1 basically see the same thing, which is the sample



     2 ID -- I pressed the wrong button.  There we go.



     3           Sample ID here, which corresponds to



     4 those locations we looked at on the maps earlier;



     5 right?



     6      A.   Yes.



     7      Q.   And then you have radium-226,



     8 radium-228, and then total dissolved solids here;



     9 correct?



    10      A.   Yes.



    11      Q.   And same for the Pace results; right?



    12      A.   Yes.



    13      Q.   And you've got your result listed for



    14 each one?



    15           I'm not very good at this.



    16           And then your -- I'm going to call it



    17 cone of uncertainty like they do for the



    18 hurricanes here.



    19      A.   Calculated standard of uncertainty.



    20      Q.   There you go.



    21           And we see the same thing across both



    22 the Eberline and Pace results; right?



    23      A.   Yes.



    24      Q.   And without looking at it, table 2



    25 essentially shows you the same thing; right?
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     1      A.   Same column headings, yes.



     2      Q.   Same column headings and rows --



     3      A.   And information, yeah.



     4      Q.   Other than the sample ID locations?



     5      A.   Yes.



     6      Q.   All right.



     7           The radium samples that we see both for



     8 Eberline and Pace, those are measured in



     9 picocuries per liter; correct?



    10      A.   That is correct, yes.



    11      Q.   And then the total dissolved solid



    12 sample results are measured in milligrams per



    13 liter; right?



    14      A.   Yes.  As shown on the table there.



    15      Q.   Yes, sir.



    16           Now, TDS, or total dissolved solids, is



    17 made up of, among other things, chlorides; right?



    18      A.   Yes.  And as you get to higher



    19 concentrations of TDS, the chlorides are somewhere



    20 between 50 and 60 percent of the TDS.



    21      Q.   So chlorides are a big driver of TDS



    22 when you see it in groundwater like this; right?



    23      A.   Yes.  Especially as you get into higher



    24 concentrations of TDS.



    25      Q.   You talked about earlier about how the
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     1 ICON samples were sent to the Pace lab and the ERM



     2 samples were sent to the Eberline lab; true?



     3      A.   Yes, that's correct.



     4      Q.   And you acknowledge that you think



     5 they're both good labs and you think they're both



     6 reliable in the way they measured the samples;



     7 correct?



     8      A.   Yes, absolutely.  Good labs.



     9      Q.   I'm sorry.  And in fact, you testified



    10 that you actually relied on the Pace lab results



    11 in your analysis in this case; true?



    12      A.   Yes.  Especially for these three samples



    13 with very large amounts of solids.



    14      Q.   Okay.



    15           Can we pull up ICON's MFP, table 3?



    16 Which exhibit number is that?  E-31.



    17           Why don't you zoom in, please, on the



    18 total solids and chlorides.  That's good enough



    19 for now.  Okay.  Thank you.



    20           This is ICON's groundwater summary data



    21 table, which includes, among others -- and I'll



    22 zoom in before I ask you a question.  I see you



    23 squinting over there.



    24      A.   Thank you.



    25      Q.   I'm doing the same thing.
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     1           These sample ID locations, if you look



     2 at "boring ID" over here -- we'll zoom on that



     3 real quick -- some but not all of these correspond



     4 to the boring IDs we see in table 1 of your



     5 report; correct?



     6      A.   To the best of my knowledge, that's



     7 correct.



     8      Q.   Okay.  So we're talking about the same



     9 locations where the samples are referenced in



    10 table 1 of your report; true?



    11      A.   Yes.  This gives the depth and also the



    12 date of collection.



    13      Q.   Okay.



    14           Now, I want to call your attention



    15 specifically to H-9 through H-12 on table 3 of



    16 ICON's plan.  And if we could scroll over to total



    17 dissolved solids and chlorides, please, which is



    18 about halfway.



    19           All right.



    20           So that's going to be -- yeah.  It's



    21 going to be the one you're on right now.



    22      A.   Yes.



    23      Q.   It's going to be here (indicating).



    24      A.   There's 32,700 and 3,320, and 63,600.



    25      Q.   And then we've got H-12 here, which is
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     1 24,900 total dissolved solids, 11,900 chlorides;



     2 right?



     3      A.   No.  The 24,900 is H-16.



     4      Q.   H-16; correct.  I'm sorry.



     5      A.   And you can see these same numbers on



     6 page 8 of my report, table 1.



     7      Q.   So you agree that the total dissolved



     8 solids in H-9 were found to be 32,700 milligrams



     9 per liter, as shown on table 1 of your report and



    10 table 3 of ICON's MFP?



    11      A.   That is correct, yes.



    12      Q.   And then if we look, you'll understand



    13 why I have this pulled up now.  The corresponding



    14 chlorides at H-3 are 22,300 milligrams per liter;



    15 correct?



    16      A.   No.  H-9.



    17      Q.   I'm sorry.  I hashed the wrong one on my



    18 page here.  Yes, H-9; correct?



    19      A.   Yes.



    20      Q.   And so at H-9, we see that the chlorides



    21 make up the majority of the total dissolved solids



    22 we see; right?



    23      A.   More than half; that's correct.



    24 Probably close to 60 percent.



    25      Q.   And that tracks with what you were
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     1 saying earlier; correct?



     2      A.   Yes.



     3      Q.   Especially when you get in these higher



     4 concentrations, the concentration of total



     5 dissolved solids is driven in large part by



     6 chlorides?



     7      A.   Yes.  The fraction -- as you get to high



     8 TDS, fraction is pretty close to the same.



     9      Q.   Now, looking at H-12, we see -- and I'll



    10 refer you to table 1 of your report first -- total



    11 dissolved solids are 63,600; correct?



    12      A.   Yes, that's correct.



    13      Q.   And then if you look at ICON's table



    14 here, you see the corresponding chlorides for H-12



    15 to be 39,200 milligrams per liter; right?



    16      A.   That's correct.



    17      Q.   So that tracks with what we just looked



    18 at for H-9 as well; right?



    19      A.   Yes.



    20      Q.   Okay.



    21           Now, by comparison, Dr. Frazier, you



    22 agree with me that seawater from the Gulf of



    23 Mexico roughly has a chloride concentration of, on



    24 average, of about 19,000 milligrams per liter?



    25      A.   That's not -- I don't know.  That's not
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     1 my area of expertise.



     2      Q.   Okay.  So assuming that would be



     3 correct, both H-9 and H-12 has higher salinity



     4 than Gulf of Mexico seawater; right?



     5      A.   If you make that assumption.  I can't



     6 verify that assumption.  That's not my area.



     7      Q.   Who --



     8      A.   These numbers are higher than 19,000,



     9 yes.



    10      Q.   Who would you ask about that among your



    11 group of experts?



    12      A.   I don't know.



    13      Q.   Okay.



    14           Who should I ask?



    15      A.   I don't know.



    16      Q.   Fair enough.



    17           Now, going back to table 1 of your



    18 report, let's look at the combined radium-226 and



    19 228 findings at H-9 and H-12.  You would agree



    20 with me, Dr. Frazier, those are the highest



    21 combined radium concentrations that we've found in



    22 these groundwater samples; true?



    23      A.   Yes, absolutely.



    24      Q.   And these are also where we found the



    25 highest chlorides and total dissolved solids in













�



                                                       167







     1 all these groundwater samples by a long-shot;



     2 correct?



     3      A.   As based on the chloride levels from the



     4 ICON table, yes.



     5      Q.   And you don't have any reason to dispute



     6 the chloride concentrations?



     7      A.   No.  That's not my area of expertise,



     8 but that's usually what I see.



     9      Q.   You usually see that proportion of



    10 chlorides in TDS at that range?



    11      A.   Yes.  As you get to higher



    12 concentrations of TDS, that's what you generally



    13 see.



    14      Q.   Again, where we see the highest TDS in



    15 chlorides by far, we also see the highest combined



    16 radium concentrations by far; true?



    17      A.   Yes.



    18      Q.   From your earlier testimony, you recall



    19 identifying that the H-9 and H-12 groundwater



    20 samples were taken near what we've referred to as



    21 the blowout pond?



    22      A.   I don't think I testified to that.



    23      Q.   Okay.



    24      MR. KEATING:  Can you pull up figure 6 from



    25      ICON's MFP, please?  Zoom in on the Area 2 on
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     1      the west side, please.



     2      JUDGE PERRAULT:  What exhibit is this from?



     3      MR. KEATING:  This is still Exhibit E.



     4 BY MR. KEATING:



     5      Q.   Assuming this is diagrammed correctly,



     6 you see where the H-12 and H-9 locations are



     7 marked here?



     8      A.   I see H-12.



     9      Q.   H-9 right underneath it?



    10      A.   It doesn't have an arrow.



    11      Q.   I think it's just kind of blotted out.



    12      A.   Okay.  That's what it appears like, yes.



    13 Just to the northwest or southwest of the blowout



    14 pond.



    15      Q.   And these are -- these locations,



    16 assuming H-9 is, in fact, in here along with H-12,



    17 which you can see, these are within Chevron's



    18 Limited Admission Area 2; correct?



    19      A.   Yes, they are.



    20      Q.   So these samples were taken within the



    21 boundaries of where Chevron has admitted; correct?



    22      A.   That's my understanding.  I'm not...



    23 That's not my understanding of the total thing.



    24 Mine's just the radiological aspects.  But yes,



    25 that's correct.
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     1      Q.   Looking back to table 1 of your report,



     2 page 8, going back to H-9 and H-12 that we've



     3 looked at previously, you agree with me,



     4 Dr. Frazier, that the fact that we see these



     5 increased concentrations of combined radium, by



     6 far compared to the other sample locations, where



     7 we also see these increased concentrations of



     8 total dissolved solids and chlorides, by far



     9 compared to the other sample locations, suggestive



    10 of radium from aged produced water and not



    11 naturally occurring; correct?



    12      A.   No.  No.  It's not.  And the reason is,



    13 you look at the radium-226 concentration and the



    14 radium-228 concentration.  Radium-228 halflife is



    15 5.75 years.  Okay?  The radium-228's



    16 concentrations here are greater than radium-226.



    17 And once the produced water comes up from the



    18 ground, it's -- the radium-226 is no longer with



    19 the uranium parent, 238 parent, and radium-228 is



    20 no longer with their thorium 232 parent, and so



    21 the radium -- both of those radium isotopes follow



    22 their decay.  Radium-226 halflife is 1600 years.



    23 Radium-228 is 5.75 years.  So if it's aged



    24 produced water, the radium-228 concentration



    25 decreases relative to the radium-226.  We don't
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     1 see that here.  We see concentrations



     2 approximately one to one, roughly, and that's what



     3 you would get with normal solids in Louisiana



     4 water unrelated to oil production.



     5      Q.   Dr. Frazier, I understand your analysis



     6 regarding the 226-228 ratio based on their



     7 differing half lives and separation from their



     8 parent.  Not withstanding that perfect-world



     9 scenario, the bottom line is, the total dissolved



    10 solids and the chlorides you see at H-9 and H-12,



    11 those aren't naturally occurring levels?



    12      A.   I don't know where those came from, but



    13 I do know that those are higher than you'd



    14 normally find, often find in the site, the solid,



    15 the TDS and the chlorides.  I'm not a chlorides



    16 specialist, but those are high concentrations of



    17 TDS.  But the ratios here of the 226 and 228 do



    18 not show at all aged produce water.



    19      Q.   Dr. Frazier, you've stated that already,



    20 and I understand your point.



    21           But you can't explain, then, why the



    22 radium concentrations, combined 226, 228, are the



    23 highest by a long-shot at these same locations



    24 where we see these extremely elevated chlorides



    25 and TDS sample concentrations that you just said
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     1 you can't explain where they came from; true?



     2      A.   No, I didn't say I couldn't explain



     3 where it came from.  I said it's not aged produced



     4 water.



     5           The theory is if you have high



     6 chlorides, the theory is -- and it's why you have



     7 radium in water with high chlorides.  The high



     8 chlorides bring the natural radium into solution



     9 in the -- from the surrounding areas.



    10      Q.   And that's true when you have



    11 chloride-impacted soil, is it not?



    12      A.   That's correct.  At real high



    13 concentrations of chlorides, you have the radium



    14 coming into the solution with the water.  But as



    15 soon as the chloride levels drop or as soon as the



    16 TDS drops, the radium is adsorbed on the



    17 surrounding soils.  So as you go from a site where



    18 you have high chlorides to where you have lower



    19 chlorides, the radium is no longer in solution but



    20 goes on to the surrounding -- by adsorption onto



    21 surrounding materials.  And that's documented on



    22 national and international publications that I've



    23 cited in my report.



    24      Q.   Dr. Frazier, you have to acknowledge



    25 that you do not consider and you completely ignore
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     1 the likelihood that these high TDS concentrations



     2 in the groundwater and high chloride



     3 concentrations in the groundwater were caused by



     4 the introduction of produced water, whether we're



     5 talking about bottom-up or top-down?



     6      A.   The more -- I can't answer that yes or



     7 no.  But I'll say the more solids you have in the



     8 water, any water, the more radium you're going to



     9 have in that water.  The higher the TDS, the



    10 higher the radium is going to be.



    11      Q.   And when Mr. Wimberley took your



    12 deposition, you candidly acknowledged that you



    13 cannot rule out the possibility, if not the



    14 likelihood, that the increased concentrations of



    15 TDS in chlorides we're seeing here and the



    16 corresponding increased radium is not resultant



    17 from chloride-impacted soil as a result of the oil



    18 and gas operations by Chevron and Gulf on this



    19 property?



    20      A.   Yes.  I testified yes on the -- at the



    21 deposition, and I've testified in court to that



    22 same thing.



    23      Q.   So if it came from oil field operations,



    24 it came from oil field operations; right?



    25      A.   If it did.  But I don't know where the
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     1 high TDS came from here.  But I'm looking at the



     2 radiological perspective of it.  And certainly the



     3 theory is that if you have higher chlorides,



     4 you're going to have more radium in the water.



     5 Higher TDS, you're going to have more radium in



     6 the water.  That's why you start off with



     7 higher -- that's why you start off with radium-226



     8 and 228 in your produced water anyway, anyway down



     9 the formation.



    10           But when it comes up, the radiums are no



    11 longer with their parents and so they're following



    12 their respective decays.  So if you look at



    13 concentrations of 226 and 228 -- and if 228 is



    14 equal or higher than the radium-226, it's no old



    15 produced water.  It could be from the stuff around



    16 it, but it's not from old produced water.



    17      Q.   Dr. Frazier, that point notwithstanding,



    18 I just want to be sure the panel understands.



    19           That does not change your answer to the



    20 previous question, that you cannot rule out and,



    21 in fact, you agree it's likely that these



    22 increased TDS in chlorides and corresponding



    23 increased radium we see at these locations is the



    24 result of chloride-impacted soils from the oil and



    25 gas operations?
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     1      A.   I can't rule it out, but I don't know



     2 where the high TDS and high chlorides come from.



     3 There's sort of a pocket of it there.  As you go



     4 away from that pocket --



     5      Q.   Where the blowout well is located?



     6      A.   Can I finish my answer?



     7           As you go away from that pocket, the TDS



     8 drops off significantly and the chlorides drop off



     9 significantly and the radium drops off



    10 significantly.



    11      Q.   Dr. Frazier, sticking with table 1 of



    12 your report -- I think you stated this earlier,



    13 but I went and checked.  And the background sample



    14 locations used by ICON to determine what ICON



    15 deemed to be background for radium in the



    16 groundwater in this case were H-3, 32 A, 32 B, 33,



    17 and 34; correct?



    18      A.   That's what I testified earlier today,



    19 yes, those same five locations.



    20      Q.   And you agree that, looking at table 1,



    21 the lowest TDS concentrations of all samples in



    22 table 1 are at those exact locations?



    23      A.   I hadn't done that yet, but I'll look



    24 right now.



    25      Q.   Sure.
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     1      A.   (Reviews document.)



     2           It sure looks like that way, yes.  And



     3 hence, if you have low TDS, you have low radium.



     4      Q.   And you -- I'm sorry.  I thought you



     5 were finished.



     6      A.   And indeed, the radiums on these five



     7 samples, both 226 and 228, were nondetects.



     8      Q.   So it logically follows, Dr. Frazier,



     9 does it not, that where you have locations with



    10 the lowest TDS and the lowest chlorides, which is



    11 what we see at these background locations, are



    12 appropriate locations for determining background



    13 for radium as well; true?



    14      A.   No.  Not necessarily.  It's like trying



    15 to determine where's the background for TDS.



    16 You've got low numbers for TDS, but you've got



    17 other numbers that are a lot higher that are not



    18 impacted -- no radium increases.  There's a



    19 tremendous variation of TDS in groundwater that



    20 you find out there.  And like -- trying to find



    21 the background for radium is like trying to find a



    22 background for TDS.  They've chosen five wells



    23 that have low TDS in it, but -- and they've tried



    24 to calculate for radium concentration in that



    25 background, or those wells that they call
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     1 background.  But it doesn't necessarily follow.



     2 You've got such a variation of it there.



     3      Q.   Dr. Frazier, you made no attempt to



     4 determine what you thought background for radium



     5 might be for groundwater on this property; true?



     6      A.   No.  Because the more TDS you have, the



     7 higher the radium you have.



     8      Q.   Dr. Frazier, neither 29-B nor RECAP



     9 directly address the thresholds for radium-226 and



    10 228; correct?



    11      A.   Neither 29-B or RECAP, they don't



    12 address radionuclides, total.



    13      Q.   Right.



    14           And you agree it's LDEQ's radiation



    15 protection section that governs those thresholds



    16 in groundwater in Louisiana; right?



    17      A.   I don't know what you mean by



    18 thresholds.



    19      Q.   Maximum acceptable level.



    20      A.   I'm not familiar with maximum acceptable



    21 level.



    22      Q.   You're not aware of LDEQ's regulations



    23 saying that 5.0 picocuries per liter as the



    24 threshold for groundwater medium --



    25      A.   No.  No.
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     1      Q.   If that were, in fact, the case, you



     2 agree that, for every combined radium we have on



     3 this property, 226 plus 228, concentration that's



     4 above 5.0 picocuries per liter, that would be a



     5 violation of regulations?



     6      A.   That's -- there's no regulations I've



     7 ever seen for radium in groundwater from oil field



     8 production, none.



     9      Q.   Fair enough.



    10      MR. KEATING:  No further questions.



    11      MR. CARTER:  No redirect.



    12      JUDGE PERRAULT:  Does the panel have any



    13      questions?



    14      PANELIST OLIVIER:  No questions from the



    15      panel.



    16      JUDGE PERRAULT:  Thank you very much.



    17      THE WITNESS:  Thank y'all.



    18      JUDGE PERRAULT:  We have some exhibits



    19      outstanding.  We have Exhibit 3.  Are y'all



    20      admitting that chart?



    21      MR. CARTER:  Yes, we move for the admission



    22      of Chevron Exhibit 3.



    23      JUDGE PERRAULT:  Any objection?



    24      MR. KEATING:  No objection.



    25      JUDGE PERRAULT:  No objection.  So ordered
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     1      Exhibit 3.



     2      JUDGE PERRAULT:  Exhibit 31, is that your



     3      exhibit that they offered?



     4      MR. CARTER:  That was, I think, you guy's...



     5      MR. KEATING:  If it's a number, I think it's



     6      y'all.



     7      MR. GROSSMAN:  E-31.



     8      JUDGE PERRAULT:  Oh, it was E?



     9      MR. KEATING:  Yes.  So...



    10      JUDGE PERRAULT:  E-31, so we're holding off



    11      on that?



    12      MR. KEATING:  Any objection?



    13      JUDGE PERRAULT:  And then y'all talked about



    14      Exhibit E as well?



    15      MR. KEATING:  It's a figure and table from



    16      ICON's feasible plan.



    17      MR. CARTER:  No objection.



    18      JUDGE PERRAULT:  So Exhibit 31 is admitted?



    19      MR. KEATING:  E-31.



    20      JUDGE PERRAULT:  And you talked about Exhibit



    21      E as well.  Are you offering that?



    22      MR. KEATING:  I'll just go ahead and offer



    23      Exhibit E.



    24      JUDGE PERRAULT:  Any objection to Exhibit E?



    25      MR. CARTER:  No objection, Your Honor.
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     1      JUDGE PERRAULT:  No objection.  So ordered.



     2      So Exhibit E is admitted.



     3           Is E-31 part of E?



     4      MR. KEATING:  It is, Your Honor.



     5      JUDGE PERRAULT:  Okay.  All right.



     6           Call your next witness.



     7      MR. GROSSMAN:  Your Honor, Chevron calls



     8      Dr. John Kind.



     9      JUDGE PERRAULT:  All right, Doctor.  Please



    10      state your name for the record.



    11      THE WITNESS:  John Kind.



    12      JUDGE PERRAULT:  Spell you last name for the



    13      record.



    14      THE WITNESS:  K-I-N-D.



    15                    DR. JOHN KIND,



    16 having been first duly sworn, was examined and



    17 testified as follows:



    18                  DIRECT EXAMINATION



    19 BY MR. GROSSMAN:



    20      Q.   Dr. Kind, how are you currently



    21 employed?



    22      A.   I work for a company called the Center



    23 for Toxicology and Environmental Health.  We're a



    24 consulting firm located in Little Rock, Arkansas.



    25      Q.   What's your position there?
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     1      JUDGE PERRAULT:  Counsel, please state your



     2      name for the record.



     3      MR. GROSSMAN:  Louis Grossman for Chevron.



     4      A.   So I'm a principal toxicologist and



     5 certified industrial hygienist at CTEH.



     6 BY MR. GROSSMAN:



     7      Q.   Could you please tell the panel what a



     8 toxicologist does?



     9      A.   Sure.  We study the adverse effects of



    10 chemicals and other agents on biological systems.



    11 In this case, I'm here to talk about human



    12 toxicology.



    13      Q.   Are you also a risk assessor?



    14      A.   Yes.



    15      Q.   What kind of risk assessments do you



    16 perform?



    17      A.   Primarily human health risk assessments.



    18      Q.   And how long have you been doing that?



    19      A.   Pretty much my whole professional career



    20 of 22 years.



    21      Q.   Tell the panel a little bit about your



    22 education.  Do you mind giving us that background?



    23      A.   Sure.  So I got an undergraduate degree



    24 in biochemistry with an emphasis in toxicology



    25 from Murray State University in 1993 and a PH.D.
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     1 in toxicology from the University of Georgia in



     2 2000.



     3      Q.   So you've been working as a toxicologist



     4 for 22 years now?



     5      A.   That's correct.



     6      Q.   And what did you do at CTEH?



     7      A.   So at CTEH, I was the senior vice



     8 president of health sciences, which I stepped down



     9 from that role a couple years ago, so I do a lot



    10 less administrative work and more science now.



    11           But one of the main things that I do and



    12 our department does is we serve as leaders of



    13 emergency response teams in the field.  So I don't



    14 know if you guys have seen the headlines about the



    15 train derailment in Ohio that happened a couple



    16 days ago.  We have a team up there.  So both



    17 Dr. Wnek and I have been helping them kind of from



    18 the background.



    19           So through that work, I've done a lot of



    20 different types of responses to releases all over



    21 North America.  I've also worked on a lot of these



    22 types of oil field matters as well.



    23           And then I do industrial hygiene



    24 projects and other human health risk assessment



    25 projects as well.
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     1      Q.   And you touched on this, but you've got



     2 experience working with the types of constituents



     3 that we see at the Henning property; correct?



     4      A.   Yes.  Through these types of matters and



     5 also from petroleum releases.  We've had responses



     6 all over the country.



     7      Q.   And you specifically performed risk



     8 assessments related to these compounds,



     9 constituents?



    10      A.   Yes.



    11      Q.   In addition to your professional work,



    12 are you a member of any professional



    13 organizations?



    14      A.   Yes.



    15      Q.   Can you tell the panel what those are?



    16      A.   Sure.  I'm a member of a couple of



    17 toxicology organizations.  One would be the



    18 Society of Toxicology which is really the biggest



    19 international organization related to human health



    20 toxicology.  Also a member of The Toxicology



    21 Forum.  Been a member of a number of industrial



    22 hygiene organizations.  The American Industrial



    23 Hygiene Association is kind of biggest



    24 international industrial hygiene group.  I'm a



    25 member of the oil and gas working group or
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     1 committee for that group.



     2           There's also the ACGIH, which is the



     3 American Conference of Governmental Industrial



     4 Hygienists.  I'm a member of that organization.



     5 And as part of that, I also sit on the emergency



     6 response planning guideline committee.  So we



     7 derive emergency exposure guidelines for HAZMAT



     8 incidents and things of that nature so first



     9 responders and others can take, you know -- helps



    10 guide them take protective actions and things like



    11 that.



    12      Q.   And you've also authored scientific



    13 papers?



    14      A.   Yes.



    15      Q.   Tell us a little bit more about those.



    16      A.   So I've authored a number of papers and



    17 book chapters on different areas, really in



    18 particular in relation to this, published a recent



    19 chapter on looking at risks of exposure to



    20 hydrocarbons after different types of releases.



    21      Q.   And you've been admitted to testify as



    22 an expert in both toxicology and human health risk



    23 assessment before?



    24      A.   Yes.



    25      Q.   In fact, you've been admitted as an
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     1 expert in front of this panel; correct?



     2      A.   Yes, I have.



     3      MR. GROSSMAN:  I tender Dr. Kind as an expert



     4      in the areas of toxicology and human health



     5      risk assessment.



     6      MR. WIMBERLEY:  No objection, Your Honor.



     7      JUDGE PERRAULT:  He shall be admitted as



     8      such.



     9 BY MR. GROSSMAN:



    10      Q.   Dr. Kind, would you tell us what you



    11 were asked to do in this matter?



    12      A.   Yes.  So I was asked to evaluate the



    13 available site data and look at potential risks to



    14 human health from a toxicological standpoint.



    15      Q.   And that included the AOIs that are the



    16 subject of Chevron's limited admission?



    17      A.   Yes.



    18      Q.   And did you prepare a report setting



    19 forth your opinions?



    20      A.   I did.



    21      MR. GROSSMAN:  And that has been marked as



    22      Chevron Exhibit 4.  And we'd go ahead and



    23      offer, file and introduce that into the



    24      record.  And I'd note for the judge and for



    25      the panel Dr. Kind's CV is attached as
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     1      appendix A to that report.



     2 BY MR. GROSSMAN:



     3      Q.   Dr. Kind, you coauthored that report



     4 with Dr. Wnek; correct?



     5      A.   Yes.



     6      Q.   Would you mind telling us about the



     7 methodology you employed to perform your risk



     8 assessment?



     9      A.   Sure.  So we'll get into the individual



    10 steps of this later, but from a high level, we



    11 look at all the available environmental data and



    12 then we look at potential ways that people might



    13 be exposed to those media, figure out which



    14 exposure pathways are complete, and then we



    15 calculate -- well, first, we conduct a screening



    16 using RECAP and EPA methodology to see which



    17 chemicals we might carry through the analysis.



    18 Once we do that, then we take the additional step



    19 of actually calculating dosages that the site-user



    20 might receive and we compare those not only to



    21 health-based screening values but also to



    22 toxicology benchmark values from the scientific



    23 literature.



    24      Q.   You also went out to the site; correct?



    25      A.   Yes.
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     1      Q.   And that's part of the methodology you



     2 employed in this case?



     3      A.   That is, yes.



     4      Q.   After performing that work, can you give



     5 us an idea of what your opinions are at a very



     6 high level?



     7      A.   Sure.  The overall high-level opinion



     8 would be that the concentrations and the



     9 constituents in the soil on the property don't



    10 represent a risk to human health.



    11           As part of that, we do, as I said



    12 earlier, an exposure pathway analysis.



    13 Specifically here, the groundwater exposure



    14 pathway analysis indicated that that pathway is



    15 incomplete; therefore, there's no potential for



    16 exposure of current or future users of the



    17 property to the groundwater.



    18           We were also asked about an analysis of



    19 petroleum hydrocarbons in the soil.  And our



    20 research showed -- and it's consistent with LDEQ



    21 guidance -- that the petroleum hydrocarbon



    22 fraction method in this case which was used by ERM



    23 is the most accurate and scientifically correct



    24 method for analyzing hydrocarbons for human health



    25 risk.
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     1           And then finally, the only constituent



     2 that actually carried through the analysis was



     3 barium in soil.  And when we did our dose response



     4 analysis, we did a risk characterization, we



     5 determined that that barium in soil did not



     6 represent a risk to current and future users to



     7 the property.



     8      Q.   So in your opinion, Dr. Kind, from a



     9 human health perspective, is there any need to go



    10 out and remove soil from this property?



    11      A.   No, there's not.



    12      Q.   And in your opinion as a toxicologist



    13 and human health risk assessor, is there any need



    14 to remove groundwater from this property?



    15      A.   No, there's not.



    16      Q.   Now, Dr. Kind, we're going to hear from



    17 Ms. Levert.  I'd like you to explain to the panel



    18 how your analysis differs from or borrows from her



    19 analysis.



    20      A.   Sure.  So here, we've got kind of



    21 definitions of toxicology risk assessment.



    22 Ms. Levert performed what we would call a



    23 regulatory risk assessment consistent with RECAP



    24 guidance to help guide what areas of the site may



    25 or may not need to be addressed or cleaned up.
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     1           Risk assessment, as it's presented in a



     2 regulatory standpoint, is really designed to be



     3 protective of human health but not predictive of



     4 what an actual health risk might be.



     5           Since there's uncertainty in things like



     6 strength of the study used to determine the



     7 toxicology values or species of animals used in



     8 testing or variation in human populations, there



     9 are a lot of uncertainty factors built into risk



    10 assessments.



    11           So when you get a value, you pass



    12 screening, you know that there's not an



    13 opportunity for risk to occur.  If you exceed that



    14 value, you still live in that land of safety



    15 factors, knowing that, yes, I'm above value but I



    16 don't know that if I'm at a value where an actual



    17 harm occurs.  So what we have done as



    18 toxicologists is to actually calculate those doses



    19 associated with the media and the activity



    20 patterns on the site, and we've compared those not



    21 only the health protective values that you would



    22 use in risk assessment but we've also looked at



    23 the toxicology values that underlie those risk



    24 assessment values where the actual effects have



    25 been shown in the literature and made that
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     1 comparison to determine the chances for actual



     2 health effects and risks to occur.



     3      Q.   And at the sake of being redundant, I'd



     4 like you to go ahead and explain the toxicological



     5 risk assessment methodology that you employed



     6 here.



     7      A.   Sure.  So risk assessment has four basic



     8 steps, and I'll give you a quick overview of those



     9 now and we'll dig a little deeper into each of



    10 these in the presentation.



    11           The first is hazard identification.



    12 It's looking at what's on the property, what here



    13 could be a potential chemical of concern, what has



    14 the potential to cause harm to, in this case,



    15 human populations?  So you look at the data



    16 through the hazard identification.



    17           Step two is exposure assessment.  So



    18 then you're saying how might a user to this



    19 property be exposed to these constituents?  Are



    20 they in the soil, water, are they in the air?  And



    21 how might people come in contact with those media?



    22 That's step two.



    23           Step three is the dose response



    24 assessment.  So it's looking at those exposure



    25 levels and determining, you know, are they
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     1 sufficient to present a risk to health.



     2           And then step four is the risk



     3 characterization, which is combining everything



     4 together, looking at those risks, looking at the



     5 use patterns of the property to see if there is an



     6 actual opportunity for health risk there.



     7      JUDGE PERRAULT:  Doctor, please speak louder.



     8      THE WITNESS:  Okay.  Sorry.



     9 BY MR. GROSSMAN:



    10      Q.   So Dr. Kind, let's go back to step one.



    11 How did you go about identifying and quantifying



    12 the constituents on this property?



    13      A.   So what we did was we looked at the data



    14 from consultants for both the defendants and the



    15 plaintiffs and examined that whole data set.



    16      Q.   Why is it important to look at both data



    17 sets here?



    18      A.   Well, it gives us a more robust picture



    19 of what's present on the property.



    20      Q.   In your opinion, were there enough



    21 samples taken?



    22      A.   Yes, there were a lot of samples taken



    23 here.



    24      Q.   And did you look at both wet weight and



    25 dry weight?
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     1      A.   We did, yes.



     2      Q.   And why is that?



     3      A.   So to be really more comprehensive in



     4 what we did.  So the RECAP regulation requires the



     5 use of wet weight concentrations for evaluating



     6 direct contact to soil.  The EPA methodology uses



     7 dry weight concentrations to do the same thing.



     8 So we actually looked at both wet and dry weight



     9 when we did our analysis.



    10      Q.   So to summarize for step one, you took



    11 this massive body of data and you looked at all of



    12 those sampling results and decided which



    13 constituents needed further evaluation; is that



    14 fair?



    15      A.   That's correct.



    16      Q.   Let's talk about petroleum hydrocarbons.



    17 And I know you mentioned this earlier about TPH



    18 fractionation versus TPH mixtures.  Can you tell



    19 us a little bit more about that?



    20      A.   Yes.  So there's two ways to look at



    21 hydrocarbon data in the soil or groundwater.  One,



    22 which ICON Environmental used in this case, is



    23 called total petroleum hydrocarbon mixture.  So



    24 you've probably heard of TPH, GRO, DRO, ORO or



    25 gasoline or oil or diesel range organics.  That's
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     1 a pretty rough screening tool for looking at



     2 hydrocarbons in soil.  We consider those data on a



     3 screening level.



     4           But if you look at the RECAP



     5 regulations, regulations from other states and the



     6 EPA, they prefer a different method, which is



     7 called a TPH fractionation method.  You're looking



     8 at the straight chain or aliphatic hydrocarbons on



     9 their own and you're also looking at the aromatic



    10 or ringed hydrocarbons separately.  So those two



    11 have different toxicities.  And instead of large



    12 ranges of hydrocarbons, you're actually breaking



    13 those down into three or four hydrocarbon chain



    14 length molecules.   So you get a lot better



    15 resolution, you have toxicity factors from each of



    16 those small ranges, and you're considering both



    17 aliphatic and aromatic hydrocarbons.  So it tells



    18 you a lot more about what's in the soil and it



    19 also tells you a lot more about potential risk and



    20 toxicity associated with that.  So that's the



    21 methodology that we employed when we did our



    22 screenings in this case.



    23      Q.   If I'm summarizing it, fractionation



    24 data provides a lot more information than TPS



    25 mixture data; is that fair?
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     1      A.   That's correct, yes.



     2      Q.   In looking at the TPH fractions, what



     3 did you conclude?



     4      A.   So we looked at TPH fractions.  There



     5 were no exceedances of the RECAP Management



     6 Option-1 nonindustrial screening standards, so we



     7 did not move those forward in our analysis.



     8      Q.   You're talking about the TPH mixtures?



     9      A.   Yes.  Yes.



    10      Q.   And those exceeded RECAP MO-1 standards?



    11      A.   The mixtures did when we took it to look



    12 at the fractions -- well, there were some mixtures



    13 that did, but when we looked at the fractions,



    14 those did not exceed the standards, so we did not



    15 further those in our analysis.



    16      Q.   So there's no scientific or



    17 toxicological reason to carry forward TPH



    18 fractions for the remainder of your analysis; is



    19 that right?



    20      A.   That's correct.



    21      Q.   So with respect to constituents of



    22 potential concern, let's turn away from



    23 hydrocarbons.  What other constituents did you



    24 look at?



    25      A.   Well, we looked at all the constituents,
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     1 but that also includes a number of metals as well



     2 that were measured in the soil.



     3           The only two that did not screen out



     4 through that process would be arsenic and barium;



     5 however, arsenic was in -- there was one -- I



     6 think one exceedance of arsenic.  That was in an



     7 area that was not associated with Chevron



     8 operations.  So we did not carry that through our



     9 analysis either.  So barium, therefore, was the



    10 only compound that we carried through in our



    11 toxicological analysis.



    12      Q.   Arsenic, you talked about it in Area 7



    13 right here on the slide?



    14      A.   Yes.



    15      Q.   That's not within Chevron's limited



    16 admission area; correct?



    17      A.   Correct.



    18      Q.   Did you look at chlorides?



    19      A.   Well, I mean, we looked at chlorides,



    20 but from a toxicological and scientific



    21 standpoint, those don't -- chlorides in soil do



    22 not present a risk to human health.  You simply,



    23 based on the default exposure parameters for soil,



    24 you cannot ingest enough chlorides from soil to



    25 ever be a risk to human health, so we didn't carry
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     1 that forward in our analysis either.



     2      Q.   So of all the constituents you looked



     3 at, barium was the only one that needed to be



     4 carried forward; correct?



     5      A.   Correct.



     6      Q.   Can you summarize again why that is?



     7      A.   Yes.  Because barium was the only



     8 compound that -- from Chevron areas in soil that



     9 carried through the MO-1 residential screening



    10 process.



    11      Q.   And you used residential screening?



    12      A.   We did.  Yes.



    13      Q.   And why is that?



    14      A.   And we'll get into this a little more



    15 later, but residential represents the most



    16 health-protective screening scenario for a given



    17 property.



    18      Q.   So going through the rest of your



    19 analysis, the next step is to look at potential



    20 exposure pathways; correct?



    21      A.   Yes.



    22      Q.   And you have it listed as exposure



    23 assessment?



    24      A.   Yes.



    25      Q.   So what pathways did you consider here?
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     1      A.   Well, we considered direct contact with



     2 soil, direct contact with water, and also the



     3 potential for consumption of wildlife on the



     4 property.



     5      Q.   Give the panel an idea of what an



     6 exposure pathway analysis looks like and how you



     7 do that.



     8      A.   Sure.  So this is a little schematic



     9 that we've pulled together, but basically you have



    10 to have a source of that constituent or chemical,



    11 some type of mechanism release to the environment,



    12 then there has to be a media where that's retained



    13 or transported.  So again, it could be soil, could



    14 be groundwater.  Then there has to be a point of



    15 contact where a human receptor could come in



    16 contact with that media.  And then there has to be



    17 an actual exposure route at that contact.



    18      Q.   So here, you looked at what sources?



    19      A.   Yeah.  So here's a list of the sources



    20 that we looked at.  On the left side, we have the



    21 potentially complete exposure pathways.  And



    22 again, we determined that contact with soil was a



    23 complete exposure pathway, potentially, so that



    24 would be contact with soil on the skin, potential



    25 absorption through the skin, inhalation of dust
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     1 from the soil, and also ingestion of soil.



     2           On the other side, you'll see the



     3 incomplete pathways.  Groundwater pathway is



     4 deemed incomplete based upon classification of



     5 Groundwater 3, poor natural quality and yield and



     6 the fact that there are no drinking water wells



     7 within that shallow zone on the site or within a



     8 mile of the site in the well survey.



     9      Q.   Can I stop you right there for a second,



    10 Dr. Kind?



    11      A.   Yes.



    12      Q.   What if somebody wanted water at this



    13 site?



    14      A.   Well, if somebody wanted water at this



    15 site, there are really a couple of viable options.



    16 One, the well survey that we did shows that people



    17 who complete wells for drinking water within a



    18 mile of the property complete them in the Chicot



    19 Aquifer, which I think the shallowest of those



    20 wells is about 125 feet and they go on down to



    21 200-something feet.



    22           The second is -- I think you've heard



    23 earlier, there's municipal water that's available



    24 throughout the site as well.



    25      Q.   And there is also a water well on this
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     1 site completed on the Chicot; correct?



     2      A.   That is correct, yes.



     3      Q.   How did you determine whether



     4 consumption of wildlife was an exposure pathway?



     5      A.   Yeah.  So we looked at the consumption



     6 of wildlife and, you know, there's really no



     7 supporting evidence that that would be a



     8 significant exposure pathway.  A few reasons for



     9 that.  One, when you think of wildlife, they're



    10 mobile and would move throughout the property and



    11 these areas that we're talking about represent



    12 very small geographical extent of the entire



    13 property.  Some animals are migratory, like ducks



    14 and doves and things like that, so they may only



    15 spend a fraction of their lifetime on that



    16 property.



    17           The other thing is, if you look



    18 specifically a barium, it's just not a compound



    19 that is really known to bioaccumulate in edible



    20 tissues in animals.  So you look at the potential



    21 for exposure, and we deemed that that was not



    22 significant in this case.



    23      Q.   For groundwater and wildlife, you say



    24 incomplete pathways.  That means what?



    25      A.   That means, again, that there's not an
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     1 exposure pathway there, so people can't be



     2 exposed.  If you can't be exposed, then there's no



     3 risk.  So we did not include those in our further



     4 analysis.



     5      Q.   There's no scientific need to; correct?



     6      A.   That's correct.



     7      Q.   Now, with respect to soil exposure



     8 pathways, what scenarios did you account for



     9 there?  I and know you said dermal inhalation and



    10 ingestion.  But with respect to potential land



    11 uses or current land uses, what did you consider?



    12      A.   So we looked at two different exposure



    13 scenarios.  One would be industrial exposure



    14 scenarios.  So this would be things like farming,



    15 petroleum E&P operations, you know, anything that



    16 dealed with occupational-type exposure.



    17           The other thing we looked at was what's



    18 called a nonindustrial exposure scenario.  That



    19 relates to somebody actually having a residence



    20 and residing on that property for 24 hours a day



    21 for 350 days a year.



    22      Q.   All right.  So now we have a



    23 constituent.  We have barium, and we have a



    24 potential exposure pathway through soil.  What's



    25 next?
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     1      A.   So the next thing is to do our dose



     2 response assessment where we actually calculate



     3 what those potential doses would be using



     4 methodology from RECAP, US EPA, and then comparing



     5 those values to those toxicology benchmarks that I



     6 discussed earlier.



     7      Q.   Could you explain for all of us the



     8 significance of dose?



     9      A.   Sure.  I'm trying not to belabor the



    10 point too much, but as toxicologists, we view all



    11 substances as potentially toxic and really it's



    12 the dose that differentiate whether or not -- or



    13 on the level of dose that differentiates whether



    14 or not a given exposure will be toxic to that



    15 person.  And that's really kind of the foundation



    16 and cornerstone of toxicology and also



    17 pharmacology as well.



    18      Q.   And I think some of these other slides



    19 help to explain this point a little bit better.



    20      A.   Yeah.  So this is a quotation from



    21 Casarett & Doull's, which is like the handbook,



    22 textbook of toxicology.  Again, if you look at the



    23 italicized text, it's really the concentration,



    24 the length of time, that's how you get your dose



    25 and it has to be sufficient to have a toxic effect
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     1 or manifestation.



     2           Just a quick example of a few with this



     3 concept, a couple examples.  So water, you know, a



     4 quart and a half of water is safe.  If you drink



     5 15 quarters at one time, that can be lethal.



     6 Aspirin, as we all know, a couple aspirin can be



     7 safe.  If you have eight aspirin at a time, you



     8 can get ringing of the ears.  If you have 30, you



     9 can get a bleeding ulcer in your stomach because



    10 of the acid.  If you have 90 at a time, that could



    11 be a lethal dose.  Lima beans actually contain



    12 cyanide.  So one helping's good, but ten cups at a



    13 time has enough cyanide to be lethal.  So these



    14 are just everyday examples of a dose response.



    15      Q.   So to do your analysis of a potential



    16 dose here, what do you compare it to?



    17      A.   So in this case, we looked at a few



    18 benchmarks.  One is called the reference dose, and



    19 that is a health protective value that's derived



    20 by the EPA, US EPA, that's designed to be



    21 protective of even sensitive subpopulation for



    22 daily exposure for a lifetime.  So we work with



    23 that.  We also look at values in the scientific



    24 literature that have been shown to be like the



    25 lowest effect level that's been seen in the
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     1 scientific literature.  So those are our main



     2 comparison benchmark points.



     3      Q.   Okay.  The reference dose that you



     4 mentioned is protective, isn't it?



     5      A.   Yes.  It's protective of even sensitive



     6 subpopulations.



     7      Q.   Let's talk a little bit more about



     8 reference dose.  I think we have two slides here



     9 to help that explanation.  We'll start with this



    10 one right here.  What does this one show us?



    11      THE WITNESS:  Do you mind if I stand up and



    12      point at the screen?



    13      JUDGE PERRAULT:  Go ahead.  Just speak loud.



    14      A.   Okay.  I'll do that.



    15           So this draft is what we would call a



    16 dose response curve in toxicology.  So if you look



    17 at the X axis, it's the log of the dose, so as you



    18 go out on the axis, it's a higher dose.  This is



    19 the percent response.  So this is the percent of a



    20 population.  We can say it's a population of



    21 laboratory animals.  So zero precent response up



    22 to 100 percent response.  This blue line is the



    23 actual measurement of this response, so when you



    24 plot dose response on a log scale, you get the



    25 S-shaped or sigmoid-shaped response.
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     1           These dots with the vertical bars



     2 represent hypothetical data points, and that's



     3 what the curve is drawn through, those data



     4 points.



     5           So key things to look at here, I talked



     6 about the effects levels from the literature.  So



     7 this level here is called the LOAEL, this the



     8 Lowest Observable Adverse Effect Level.  So that's



     9 the lowest concentration test that produced some



    10 type of effect.  That's called the LOAEL.  We'll



    11 talk about that in a minute.



    12           This is the No Observed Adverse Effect



    13 Level.  This is the highest dose where you don't



    14 see an effect.  So when you talk about something



    15 like a reference dose or a RECAP screening value,



    16 they're based off of these LOAELs and NOAELs, and



    17 what happens is, in this case, we have an example



    18 of a NOAEL.  You say all right, that's the NOAEL,



    19 this was a study in laboratory rats.  So we don't



    20 know exactly how humans are going to respond



    21 compared to rats, so we're going to add a



    22 protective factor.  We don't know the variability



    23 within the human population, so we're going to add



    24 another protective factor.  Maybe this was a



    25 three-month study instead of a full lifetime
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     1 study, so we're going to add another protective



     2 factor.  So you add protective factors in and then



     3 finally you get your reference dose here.



     4           So we know this reference dose is safe



     5 because we have all these safety factors in here,



     6 but we also know that it's conservative and it may



     7 not reflect the actual concentration of where that



     8 adverse health effect occurs.  So we looked at



     9 both the reference doses and the LOAELs in this



    10 case for barium.  If you want to go to the next



    11 slide.



    12      Q.   Yeah, I like this slide.



    13      A.   Yeah.  This is actually a practical



    14 application of that.  So this is a reference dose



    15 summary for a chemical called pyrene, which is a



    16 polycyclic aromatic hydrocarbon.  It's actually



    17 found sometimes in aged petroleum.  This is the



    18 concentration or the dose in milligrams of



    19 compound per kilogram of body weight per day.



    20 This is the LOAEL in -- in this study.  This is a



    21 rat study.  125 milligrams per kilogram per day.



    22           This is the no observed adverse affect



    23 level of 75 milligrams per kilogram a day.  Now,



    24 in order to derive this reference dose, these are



    25 the protective factors that are figured in.  So













�



                                                       205







     1 you've got ten-fold protective factor for



     2 intraspecies variability, humans to rats.



     3 Interspecies variability, variability among



     4 humans, another factor of ten for this being a



     5 sub-chronic or a weeks-long study instead of a



     6 years-long study.  Another factor of three for



     7 lack of other studies, and then, if you're doing



     8 RECAP, there's another factor of ten if you're



     9 looking at the screening level of RECAP.  So you



    10 end up with a dose of .003 milligrams per kilogram



    11 per day, which is thousands and thousands of times



    12 lower than the actual level that's the lowest



    13 level that's been shown to not have effects or



    14 have effects in this laboratory animal species.



    15 So there's a lot of that conservatism and health



    16 protection that's built into these values.



    17      Q.   Where do the reference doses come from?



    18      A.   The reference doses come from the EPA.



    19 They have a database called the Integrated Risk



    20 Information System where they derive and house all



    21 of these reference doses.



    22      Q.   In other words, you're not making these



    23 up?



    24      A.   That's correct.



    25      Q.   These are published?
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     1      A.   That's correct.



     2      Q.   So now we get to the last step.  Step



     3 four, the risk characterization.  Tell us a little



     4 bit about this.



     5      A.   Yes.  So the risk characterization



     6 involves taking what we learned about the exposure



     7 concentrations and the exposure of potential



     8 pathways and uses of the property, looking at the



     9 dose response assessment, what those results



    10 indicated, and then kind of combining that all



    11 together to determine whether or not there is a



    12 potential risk to users of the property.



    13      Q.   And I believe here you mentioned that



    14 you did a very conservative analysis.  Could you



    15 help the panel and the judge understand that?



    16      A.   Yes.  So when we say conservative in the



    17 terms of human health risk assessment,



    18 conservative means being health-protective.  So



    19 there's a few things that we did here, different



    20 levels and layers of conservatism.



    21           The first thing we did was how we looked



    22 at the site data.  So we looked at it multiple



    23 ways.  So we looked at the maximum concentration



    24 of constituents on the site.  So that would be



    25 from one location.  We looked at the maximum
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     1 location average.  So oftentimes, there are split



     2 samples from the same location, so we would



     3 average those and look at maximum average of



     4 those.  We looked at averages for the different



     5 areas of interest here, and then we also looked at



     6 what's called the 95 percent upper confidence



     7 limit, which is a statistical derivation of what



     8 the maximum, kind of, average exposure could be



     9 across that area.  It's -- of all these values,



    10 it's still conservative, but it's the most



    11 realistic of the potential exposure scenarios.



    12      Q.   And so what does this chart here on the



    13 side show with industrial and residential?



    14      A.   Yes.  Yeah.  So as I mentioned earlier,



    15 we looked at both the industrial and residential



    16 exposure scenarios.  So if you look at the left



    17 column, those are the different exposure



    18 parameters that we used, and you'll see industrial



    19 and residential on the other two columns.  So the



    20 first difference there is the duration of



    21 exposure.  An industrial exposure assumes 25 years



    22 of exposure.  Residential can assume 30 years as



    23 an adult or six years as a child.



    24           The frequency of exposure, for



    25 industrial, you think somebody's out there for 50
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     1 weeks a year, five-day workweek, that's 250 days.



     2 Residential is 350 days a year.



     3           The time is 8 hours a day for somebody



     4 who's working on a property versus 24 hours a day



     5 for someone who's living there.



     6           The ingestion rate of soil, this is



     7 incidental ingestion of soil on the hands to the



     8 mouth is 50 milligrams per day for an industrial



     9 scenario.  For a residential scenario, it's either



    10 100 milligrams per day for adult or 200 milligrams



    11 per day for a child.



    12      Q.   In calculating doses here, did you use



    13 the child or adult scenario?



    14      A.   So we used the child scenario because



    15 that is the most conservative, the most



    16 health-protective.  It assumes the greatest dose



    17 of all those scenarios.



    18      Q.   With respect to ingestion rates, did you



    19 consider soil pica?  Maybe the panel doesn't know



    20 what soil pica is.  Would you mind explaining what



    21 that is?



    22      A.   Yeah, sure.  So these exposure values



    23 that we're dealing with, as far as exposure



    24 parameter for soil ingestion --



    25      MR. WIMBERLEY:  I'm going object, Your Honor.
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     1      He's not discussed soil pica at all in his



     2      report, he didn't discuss soil pica anywhere



     3      in his deposition, and I'm not aware of what



     4      he's about to say.



     5      JUDGE PERRAULT:  All right.



     6           How is this relevant?



     7 BY MR. GROSSMAN:



     8      Q.   Dr. Kind, did you consider soil pica?



     9      A.   It's something that we consider --



    10      MR. WIMBERLEY:  I object, Your Honor.



    11      JUDGE PERRAULT:  I'm asking --



    12      MR. GROSSMAN:  Judge, it's a potential



    13      exposure scenario that they looked at and did



    14      not consider for very good reasons, and I'd



    15      like him to be able to explain that to you



    16      and the panel.



    17      JUDGE PERRAULT:  It wasn't considered?



    18      MR. GROSSMAN:  They considered it, and they



    19      ruled it out.  So it's not in his report, but



    20      it's --



    21      JUDGE PERRAULT:  So if it's ruled out, how is



    22      it relevant?



    23      MR. GROSSMAN:  It's an assumption that I'd



    24      like him to speak to.



    25      JUDGE PERRAULT:  I'm asking you:  How is it
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     1      relevant if they ruled it out?



     2      MR. GROSSMAN:  I think the fact that he ruled



     3      it out and the reasons why is relevant.



     4      JUDGE PERRAULT:  We'll hear that.  Go ahead.



     5 BY MR. GROSSMAN:



     6      Q.   So explain what soil pica is and then



     7 explain to the panel why you ruled it out here.



     8      A.   Sure.  So soil pica is ingestion of an



     9 unusual amount of soil.  It's something that we



    10 consider when we do risk assessments, but it is a



    11 very site-specific and unique phenomenon, and



    12 typically that does not get carried forward in a



    13 risk assessment parameter.



    14           So we used 200 milligrams per kilogram



    15 per day -- or milligrams per day.  That's the EPA



    16 and RECAP default amount of soil ingestion per



    17 child.  That's a very conservative value in its



    18 own right because the studies show that's really



    19 about 80 milligrams per day per child.  This



    20 assumes more than that.  Soil pica is an event



    21 where the scientific literature might show that a



    22 child might ingest 5,000 or 1,000 milligrams of



    23 soil in a day typically maybe once or twice a



    24 year, so it's not a common event.  And that



    25 behavior is not something that is generally
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     1 included in human health risk assessments unless



     2 there's specific reason to do so.



     3      Q.   Thank you, Dr. Kind.



     4           So let's move to this next slide that



     5 shows two tables that are also included in



     6 Exhibit 4, which is your exhibit report.



     7      A.   Yes.



     8      Q.   Would you please explain to the panel



     9 and to the judge what these tables show?



    10      A.   Yes.  If you don't mind me getting up



    11 again.



    12           So these are tables from the expert



    13 report.  They're identically set up.  The



    14 difference here is the top table looks at wet



    15 weight results and the bottom table looks at dry



    16 weight results.  So these, again, are this child



    17 residential scenario.  Again, we mentioned barium



    18 was the only chemical that carried through.  We



    19 looked at site max, site location average, the 95



    20 UCL for Area 6 because that was the area that had



    21 the highest 95 percent UCL and the 95 percent



    22 upper confidence level for the site as a whole.



    23 Total daily intake in milligrams per kilogram a



    24 day is the dose for that child receptor based on



    25 each of these concentrations.  The next column is
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     1 that reference dose that I showed you in those



     2 couple of figures.  That is the health protective



     3 value from the EPA that says it's protective of



     4 even sensitive populations for a lifetime of



     5 exposure.



     6           Next is how many times below the



     7 reference dose the total daily intake was.  So if



     8 you're below the reference dose, that means you're



     9 receiving less than that reference dose, and



    10 there's a margin of safety involved with that



    11 dose.



    12           The next is the lowest observed affect



    13 level of 63 milligrams per kilogram per day, and



    14 then the final column is how many times that daily



    15 dose is less than the lowest observed adverse



    16 effect level.



    17           And what you see here is that we're



    18 below the reference dose both for wet weight and



    19 for dry weight, which tells us there's a margin of



    20 safety related to potential barium exposures.



    21           And one thing I would note as well is we



    22 did look at site max as a screening tool, but in



    23 order for this to be true, you would assume that



    24 that child spends 24 hours a day 350 days a year



    25 at that one location where that maximum was
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     1 recorded, and that's just not a realistic



     2 scenario.  So that's why I was saying that really



     3 these UCLs assume kind of an even distribution



     4 across that, either the Area 6 or the whole site,



     5 so that's a more realistic type of exposure



     6 scenario.



     7      Q.   And what these tables show, if I'm



     8 reading them correctly, is that even in the



     9 unrealistic scenario where a child is spending 350



    10 days, 24 hours a day at the areas with the highest



    11 concentrations, they're still not even approaching



    12 the reference dose?



    13      A.   They are still less than the reference



    14 dose; correct.



    15      Q.   So what does this tell you about barium



    16 at the site?



    17      A.   Well, overall, this tells me that barium



    18 at the site does not present a risk to human



    19 health.



    20      Q.   It's below the reference dose?



    21      A.   Yes.



    22      Q.   And it's below the LOAEL?



    23      A.   That is correct.



    24      Q.   Now, we're talking about barium.  And



    25 the barium that you used in your analysis, is that
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     1 the same barium found at the site?



     2      A.   No.



     3      Q.   Explain that.  Because I think the panel



     4 would be interested to hear it.



     5      A.   Yes.  So this is another, kind of, level



     6 of health-protective that's built in.  Barium can



     7 be found in both soluble forms in the environment



     8 and insoluble forms.  Soluble forms like barium



     9 carbonate or others -- barium chloride is one



    10 you'd see in animal studies -- can actually be



    11 absorbed into the body.  Okay?



    12           Barium sulfate is what's called



    13 insoluble barium.  And barium sulfate, or barite,



    14 is what was used in drilling muds to add weight to



    15 drilling muds.



    16           So -- and it's essentially nontoxic.



    17 Again, barium sulfate is what they use as a



    18 contrast media for GI X-rays and things like that.



    19           So the question that you ask is, you



    20 know, is the barium here that we find on legacy



    21 oil fields, is it barium sulfate?  Is it barite?



    22 Is it insoluble?  Is it nontoxic?  Or is it barium



    23 chloride or some type of ionic form of barium?  So



    24 you can do a test called XRD which actually looks



    25 at the mineralogy of the barium and can tell you
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     1 the species it is.



     2           In this case, XRD indicates that the



     3 barium is an insoluble form called barium, or



     4 barium sulfate.  So when we do our analysis, we



     5 assume that all the barium is actually some type



     6 of bioavailable barium, that the standards we're



     7 working off of assume it's bioavailable,



     8 potentially toxic.  So we've done our calculations



     9 and even assuming that it is soluble barium,



    10 again, as I just showed you, that does not present



    11 a risk to human health.  But when you consider



    12 that the barium is likely insoluble, likely barium



    13 sulfate, then that just gives you an even greater



    14 margin of safety to not have concern for a risk to



    15 human health in the soil.



    16      Q.   So turning back to these two tables,



    17 7.15 and 7.16, those are evaluating the soluble



    18 bioavailable form of barium; correct?



    19      A.   Those are considering all that barium to



    20 be bioavailable and soluble.



    21      Q.   And in your opinion, is the barium at



    22 this site bioavailable?



    23      A.   Well, I think XRD would show there's a



    24 lot of barium as barium sulfate, which would not



    25 be bioavailable.
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     1      Q.   So, Dr. Kind, in summary, can you give



     2 us the breath of your opinions in this case?



     3      A.   Sure.  Again, you know, the highlighted



     4 summary is that the concentrations of constituents



     5 in the soil don't represent a risk to human



     6 health.  We talked about the groundwater exposure



     7 pathway not being complete and why that was.  And



     8 also, when we did our analysis, we ended up



     9 carrying barium all the way through the toxicity



    10 analysis and concluded that barium concentrations



    11 in the soil were not sufficient to cause a



    12 potential risk to users of the property.



    13      MR. GROSSMAN:  Thank you, Dr. Kind.



    14           I'll pass the witness.



    15                   CROSS-EXAMINATION



    16 BY MR. WIMBERLEY:



    17      Q.   Dr. Kind, Todd Wimberley.  I deposed you



    18 a few months ago.  Do you remember?



    19      A.   Yes.



    20      Q.   First of all, do you believe that



    21 there's contamination on this property?



    22      A.   I don't know what you mean by



    23 "contamination."  I think that's a legal term that



    24 gets used in these hearings.



    25      Q.   Do you believe the property is suitable
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     1 for its intended use?



     2      A.   Again, what my analysis showed is that



     3 there's no potential risk to human health for



     4 users of the property; so in that extent, I would



     5 say yes.



     6      Q.   What's the intended use of the



     7 groundwater on this property?



     8      A.   I don't believe there is an intended



     9 use.



    10      Q.   So you believe there's no intended use



    11 for the groundwater on this property, it's not



    12 intended to be drunk, for instance?



    13      A.   I don't recall seeing mention of that.



    14 What we know from the groundwater is there is a



    15 deep well into the Chicot Aquifer on the property



    16 and there's wells in the Chicot within the area.



    17 But that's my recollection of the use of



    18 groundwater in the general region around the



    19 property.



    20      Q.   What's the intended use of the shallow



    21 groundwater on this property?



    22      A.   Again, I'm not aware that there is one.



    23      Q.   Did you do anything to figure out what



    24 the intended use was?



    25      A.   Again, I don't recall seeing any
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     1 intended use and we're talking about a GW 3 with



     2 poor water quality, naturally poor water quality



     3 and yield, so --



     4      Q.   Did you ask Mr. Henning what his



     5 intended use was?



     6      A.   I haven't spoken to Mr. Henning.



     7      Q.   Did you do anything to investigate what



     8 the intended use of the shallow groundwater was on



     9 this property?



    10      A.   It's my understanding, based upon the



    11 analyses, that that water really is not usable



    12 water.



    13      Q.   So if Mr. Henning intends to use it to



    14 give to his grandchild, are you going to tell him



    15 he can't do it?



    16      A.   I'm not going to tell Mr. Henning



    17 anything.  I'm just telling you what the science



    18 shows.



    19      Q.   Would you tell him it's unsafe?



    20      A.   Again, I wouldn't tell him what he would



    21 or wouldn't do with that groundwater.



    22      Q.   Is it safe for Mr. Henning to give the



    23 shallow groundwater to his grandchildren on a



    24 daily basis?



    25      A.   You've got high levels of iron and
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     1 manganese in that water that render it unsafe



     2 naturally without treatment.



     3      Q.   I'm talking about the benzene and the



     4 barium.



     5      A.   Again, I've -- you know, we talked about



     6 benzene during my depo, and I told you before that



     7 I couldn't find anything in the scientific



     8 literature that showed those levels would be



     9 unsafe.  And since then, I've looked at both



    10 cancer and noncancer values for benzene, and the



    11 concentration at that one location would not



    12 indicate that there would be adverse health



    13 effects if you drank that water.



    14      MR. WIMBERLEY:  So, listen now, he's telling



    15      you that he can't say it's safe to drink.



    16 BY MR. WIMBERLEY:



    17      Q.   How many places on the property did you



    18 do the XRD analysis?



    19      A.   I did not do that myself.  I think ERM



    20 did that with two of the higher barium



    21 concentration locations --



    22      Q.   Did you order the XRD analysis?



    23      A.   I don't recall doing that.  I think that



    24 was maybe done before we got involved.



    25      Q.   Okay.  So this whole thing you went
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     1 through with Mr. Grossman about how you believe



     2 the barium on the property is barite and not



     3 soluble barium, this all depends on the XRD



     4 analysis; right?  That's the only proof you have?



     5      A.   Well, again, you have that, combined



     6 with the knowledge that the type of barium that's



     7 used in E&P operations is barium sulfate, that's



     8 the additive that's used in drilling mud.



     9      Q.   The only testing you did to determine



    10 what type of barium was on the property was the



    11 XRD analysis that was done; correct?



    12      A.   I believe that's the only testing that



    13 was done --



    14      Q.   That only happened in two places; right?



    15      A.   Yes.  Typically, in order to do that



    16 analysis, you have to have a sufficient



    17 concentration of barium in the sample to do that.



    18 So typically, you select a couple of the higher



    19 barium concentrations samples to do that analysis.



    20      Q.   And you only did it in two spots;



    21 correct?



    22      A.   Yes.



    23      Q.   Okay.  You don't have any testing to



    24 show what type of barium was occurring on any



    25 other part of the property other than those two
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     1 spots?



     2      A.   Again, you sample the highest ones,



     3 higher ones that you can find and analogize that



     4 to the others.



     5      Q.   Are you aware that there are microbes



     6 that could break down barium sulfate?



     7      A.   Not specifically.  There are,



     8 obviously -- I mean, there are



     9 sulfatefate-consuming microbes, but I haven't done



    10 that specifically.



    11      Q.   Is it something that you've never



    12 studied?



    13      A.   I mean, I've studied it in general but



    14 not specifically to barium.



    15      Q.   Did you do anything to understand



    16 whether or not the microbes in this property are



    17 able to break down the barium sulphate into barium



    18 sulfide, for instance, or barium carbonate?



    19      A.   I didn't.  And again, it doesn't really



    20 matter for my analysis because I assumed all the



    21 detected barium was bioavailable, so that's really



    22 not germane --



    23      Q.   That's not something you did?



    24      A.   Again, no.  I took the health protective



    25 assumption that all that barium was indeed
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     1 bioavailable, so it really doesn't matter because



     2 I assumed it was soluble, not insoluble.



     3      Q.   And you don't deny that barium sulfate



     4 can be broken down by microbes into barium



     5 sulphide or barium carbonate?



     6      A.   I told you I did not do that analysis,



     7 so I can't tell you either way.



     8      Q.   The analysis that you did was not a



     9 strictly RECAP analysis; right?



    10      A.   I did an analysis that used RECAP and



    11 EPA methodology, but I went beyond your standard



    12 RECAP analysis to actually do the toxicology



    13 assessment.



    14      Q.   And I think you and I went back and



    15 forth on this in your deposition a little bit,



    16 and, kind of, I think where we ended up was, it



    17 was there fair to say your analysis was guided by



    18 RECAP but maybe it didn't comply with each letter



    19 of the law of RECAP; is that correct?  Is that



    20 fair?



    21      A.   I did not do a RECAP compliance



    22 assessment.  That's what Mrs. Levert did.



    23      Q.   So you weren't bound in your assessment



    24 by each and every rule of RECAP; correct?



    25      A.   Yeah, I guess that's correct.  Again, I
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     1 used methodology from RECAP, methodology from US



     2 EPA, but I did not do a regulatory RECAP risk



     3 assessment.



     4      Q.   You were able to do what made more sense



     5 as a scientist; right?  Looked at this from a



     6 science perspective?



     7      A.   Well, I looked at it from a toxicology



     8 perspective.  I went beyond standard human health



     9 risk assessment and did a toxicology assessment.



    10      Q.   So if something in EPA rules or



    11 something in RECAP rules maybe didn't make sense



    12 to you as a scientist, you were free to disregard



    13 those and explain to this jury or this panel why



    14 your analysis makes sense; right?



    15      A.   I don't know what you mean by disregard.



    16 Again, I used methodology from both of those --



    17      Q.   Did you use all the RECAP methodology?



    18 Did you follow every letter of the law?



    19      A.   Again, I used the RECAP methodology that



    20 was germane to exposure parameters in calculating



    21 doses and screening and things of that nature.



    22      Q.   Did you identify AOIs in accordance with



    23 RECAP?



    24      A.   Again, I did not do that.  That's



    25 something that Mrs. Levert did, who did the
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     1 regulatory risk assessment.



     2      Q.   Can we agree that in health risk



     3 assessment the RECAP, the linchpin of the whole



     4 thing really is what's that compliance



     5 concentration or what's that concentration that we



     6 see in the ground?



     7      A.   Well, the exposure ^point concentration



     8 is certainly important but --



     9      Q.   That drives the whole boat; right?



    10      A.   Well, it's one of the factors.  There's



    11 a lot of factors that go into the screening



    12 process and calculating doses --



    13      Q.   And the data points --



    14      MR. GROSSMAN:  Todd, let him finish his



    15      answers.



    16 BY MR. WIMBERLEY:



    17      Q.   Go ahead.



    18      A.   I was just saying there are a lot of



    19 factors that go into doing that assessment and



    20 calculating that dose or screening, whichever



    21 you're doing.



    22      Q.   The data points that go into making that



    23 concentration are of paramount importance; right?



    24      A.   They are one of the important factors.



    25      Q.   And you didn't follow the RECAP rules
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     1 about which data points go into that concentration



     2 in your analysis; correct?  Because you didn't do



     3 the AOIs?



     4      A.   Well, I worked with the areas that had



     5 been established by Mrs. Levert.



     6      Q.   Which are not AOIs under RECAP; right?



     7      A.   I don't know the distinction to make



     8 ^there.



     9      Q.   So you can't sit here today and tell



    10 this panel that those areas of interest that have



    11 been identified in the ERM report are actually



    12 AOIs under RECAP?



    13      A.   What I can tell the panel is that I



    14 looked at all the data from those individual areas



    15 in my assessment.



    16      Q.   Including the data points that would be



    17 outside the AOI?



    18      A.   Well, it would depend on which way.



    19 Again, I looked at site maxes, I looked at



    20 location averages and averages for those areas.



    21 So I looked at -- again, a number of different



    22 ways to look at those -- those data.



    23      Q.   Okay.



    24           And when you do your analysis for soil



    25 ingestion under a child scenario -- which is what
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     1 did you; correct?



     2      A.   Yes.



     3      Q.   That's one of the analysis that you did.



     4           What we're trying to discuss there or



     5 determine there or analyze there, how much soil a



     6 kid is going to get in its mouth if it lives



     7 there?  Is that in general how you would describe



     8 that?



     9      A.   Well, there's a daily ingestion rate up



    10 to that, yes.



    11      Q.   What we're trying to measure is how many



    12 times a kid is going to go outside and get dust



    13 from the carport and go in its mouth, we're trying



    14 to figure out how much soil is going in that kid's



    15 mouth?



    16      A.   Again, that's the daily, that



    17 200 milligrams per day ingestion rate.



    18      Q.   And that's driven by -- one of the other



    19 variables in that equation is what's the



    20 concentration that we're looking at; right?



    21      A.   Not in that equation, no.



    22      Q.   In the equation about what the dose is



    23 that the kid's getting, it's concentration times



    24 exposure equals dose; right?



    25      A.   Yes.  But you were asking me if what's
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     1 in the soil drives how much a child takes into



     2 their mouth.



     3      Q.   No.  I'm not asking that.  I'm asking



     4 how much dosage he gets from that soil that gets



     5 in his mouth?



     6      A.   Well, dose is a function of how much



     7 soil and the concentration of the constituent in



     8 the soil.



     9      Q.   So the higher the concentration of the



    10 soil that the kid is encountering, the higher dose



    11 they're going to get because they're eating the



    12 same amount of soil under your scenario; right?



    13      A.   Assuming the same ingestion rate.



    14      Q.   But yet -- and where's the barium on the



    15 site?



    16      A.   Barium is in the upper -- most of it's



    17 in the upper couple feet of soil.



    18      Q.   Upper 2 feet; right?



    19      A.   Yes.



    20      Q.   How many data points did you use in your



    21 concentration beneath 2 feet?  All of them; right?



    22 All the way down to 50 feet?



    23      A.   Not all the way down to 50 feet, no.



    24      Q.   You didn't?



    25      A.   No.  The barium data are limited to the
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     1 top 12 feet.  And like when we look at soil max,



     2 for example, that's typically in the zero to



     3 2-foot range.



     4      Q.   You used -- you're going to dispute with



     5 me that you used all the data down to feet 15?



     6      A.   Well, so it depends.  So if you're



     7 looking at the site max, for example, or max



     8 location average, those tended to be, I think, in



     9 the top 2 feet.  But when you look at a UCL, RECAP



    10 says that they consider anything of 15 feet or



    11 less in depth to be surface soil, so you use that



    12 entire data set.



    13      Q.   But you weren't bound by RECAP; right?



    14      A.   Well, again, I told you I used RECAP



    15 when calculating my exposure parameters.



    16      Q.   If I'm trying to figure out how much



    17 dirt the kid is going to get in its mouth, does it



    18 make sense to look at the dirt that's 12 feet



    19 deep?



    20      A.   RECAP will tell you it does.



    21      Q.   You weren't bound by RECAP; you were



    22 bound by science and what makes sense; right?



    23      A.   Again, I used the RECAP methodology to



    24 calculate that.  And when you look at soil maxes



    25 or max location averages, that gives you your
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     1 potential highest exposure regardless of what



     2 depth that was here.  It happened to be zero to



     3 2 feet, so we still have that level of



     4 protectiveness there.



     5      Q.   But conveniently, RECAP lets you average



     6 that down with all the zeros at 10 to 12 feet?



     7      A.   RECAP says that that is how you



     8 calculate that concentration for the AOI.



     9      Q.   Speaking of the 200 milligrams a day,



    10 since you didn't talk about pica in your report or



    11 in your deposition and I don't know what you're



    12 going to say, I'm going to ask you about it.



    13           How much soil does a pica child ingest



    14 on a daily basis?



    15      A.   Well, it's not really a daily basis.  It



    16 tends to be episodic events of a couple times a



    17 year.  What I've seen, the literature shows 500 to



    18 1,000 milligrams, even maybe a couple thousand



    19 milligrams at a time.



    20      Q.   Are you talking acute pica or



    21 sub-chronic pica?



    22      A.   I think what the literature would show



    23 is that tends to happen on acute episodic bases.



    24      Q.   Do you know what RECAP has to say about



    25 pica children?
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     1      A.   I did look at that.  I don't remember



     2 exactly what it says.  I think it says that's a



     3 site-specific type of parameter approach.



     4      Q.   But you didn't -- so explain to me why



     5 you didn't consider pica children in your



     6 analysis.



     7      A.   Well, again, pica is something that you



     8 think about when you approach a site, but if you



     9 don't have any specific reason to include that,



    10 it's a site-specific parameter and that's



    11 typically or actually almost never included in a



    12 risk assessment unless you have reason to believe



    13 differently.



    14      Q.   So in your scenario, you didn't do it



    15 because there's no pica child living at this



    16 property?



    17      A.   Again, that's a rare event.  And when we



    18 look at the soil ingestion rates that we do



    19 include, the 200 milligrams per day, that's



    20 actually about almost three times higher than what



    21 the studies show children actually consume on a



    22 daily basis.  So there's, again, a protective



    23 factor built in there.  So pica specifically



    24 didn't figure into that.



    25      Q.   What's the intended future use of this
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     1 property?



     2      A.   The intended future use that I saw was



     3 more of the same, agricultural and potential



     4 recreational use as a hunting camp or fishing



     5 camp.



     6      Q.   Do you have any idea if any of



     7 Mr. Henning's children or grandchildren want to go



     8 live at this property?



     9      A.   They may or may not.  But again, I did



    10 my assessment assuming that was a possibility when



    11 I did that nonresidential --



    12      Q.   You just assumed that a pica child



    13 wouldn't live there?



    14      A.   Again, pica is not a standard



    15 occurrence, so that is not a standard assumption



    16 when doing health risk assessment.



    17      Q.   So let's just get this straight.  You



    18 didn't do the work to say it would be safe for a



    19 pica child to live there; is that correct?



    20      A.   Again, I didn't include that



    21 specifically in my analysis because that is not --



    22 it's not something that is common or works its way



    23 into human health risk assessment.



    24      MR. WIMBERLEY:  Scott, will you put up



    25      Exhibit GGG 75.  This is RECAP.
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     1           Blow it up.



     2           (Discussion off record.)



     3      MR. WIMBERLEY:  Can I put this on the Elmo?



     4      Zoom in on the acute health risk part.



     5 BY MR. WIMBERLEY:



     6      Q.   Did you know that RECAP asks you to look



     7 at pica and possibly low its threshold based on



     8 that?



     9      A.   Again, I think pica is considered a



    10 site-specific potential, and if it's there, then



    11 you would consider it.



    12      Q.   So you would only consider it if there



    13 was a pica child there; right?



    14      A.   That would be -- that would be --



    15      Q.   Under your analysis?



    16      A.   That would be the basis for doing that.



    17 Again, as I said earlier, it may be --



    18      Q.   So we're not going to protect the future



    19 for pica children?



    20      A.   Again, that may be more of an acute



    21 toxicity issue.  We're looking at chronic toxicity



    22 here.  If you were to do the acute analysis, you'd



    23 find those screening values would be much higher



    24 than what they are, so... but I haven't done that,



    25 here again.
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     1      Q.   And how much did you say you used for



     2 milligrams per kilogram per day for the child or



     3 200 milligrams --



     4      A.   It's 200 milligrams of soil per day.



     5      Q.   How much does RECAP ask you to use?



     6      A.   I don't think RECAP's asking you to use.



     7 They mention the potential of up to 25 to 60 grams



     8 per day.



     9      Q.   So that's five times 60.  So what's that



    10 math?  300 times higher than what you're using?



    11      A.   It's -- I haven't done the math, but



    12 it's -- so it would be a half a gram per day,



    13 or --



    14      Q.   No.  23 to 60?



    15      A.   200 would be --



    16      Q.   And you're using a fifth of a gram per



    17 day?



    18      A.   Would be 200.



    19      Q.   I think it's 300 times higher --



    20      A.   Yes.



    21      Q.   -- than what you assumed?



    22      A.   Again, that pica assumes a higher level.



    23 But you only use that when you have evidence that



    24 that's occurring.



    25      Q.   Since I didn't see this until you walked













�



                                                       234







     1 up onto the stand, I'm going to ask your colleague



     2 here:  If you could pull up Slide No. 24 from his



     3 presentation on the board.



     4           Now, you have a column here that says



     5 that your calculations show that these doses that



     6 you're assuming under your scenario are three to



     7 four to five to 14 or two to three to four to five



     8 times higher than the reference dose -- or lower



     9 than the reference dose --



    10      A.   That would be lower.



    11      Q.   -- right?



    12      A.   That would be lower.



    13      Q.   If that child ingested 300 times the



    14 amount that you're assuming in this model, those



    15 numbers would be way above the reference dose,



    16 wouldn't it?



    17      A.   Well, that would not be the right



    18 comparison because --



    19      Q.   This number would be 150 --



    20      A.   Because the reference dose is a lifetime



    21 average daily dose.  Pica is an acute -- as it's



    22 said in RECAP, an acute situation, so you would



    23 make a different comparison to acute values, not a



    24 lifetime value like that.



    25      Q.   Up to 15 years; right?  Under EPA
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     1 guidance?



     2      A.   Again, pica is acute.  It's not a daily



     3 dose like what we're talking about there, so it



     4 would be a different type of exposure scenario.



     5      Q.   This would be minus 150 percent?



     6      A.   Again, that would not be a valid



     7 comparison to make.



     8      Q.   But you didn't do that analysis?  You



     9 didn't analyze whether the property was safe for a



    10 pica child?



    11      A.   Again, there's no evidence of pica.



    12 Pica is a rare event.  It's not something that is



    13 considered in site risk assessments like this



    14 unless there's specific information related to



    15 that.  So no, I did not.



    16      Q.   So under your professional opinion,



    17 making a concession or a concern or a change to



    18 your analysis to evaluate for pica children should



    19 only happen if there's a pica child on the



    20 property?  Will you disregard the future and the



    21 possibility that there might be a pica child on



    22 the property in the future?



    23      A.   Again, you're looking at what the



    24 typical user of a property would be.  Pica is a



    25 rare occurrence, and if you have specific
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     1 information, you would include that.  But again,



     2 that is not standard practice for a human health



     3 risk assessment, to just assume there would be a



     4 pica child in the future on the property.



     5      MR. WIMBERLEY:  Take that down, please.



     6      Thank you.



     7 BY MR. WIMBERLEY:



     8      Q.   You didn't analyze groundwater; correct?



     9      A.   I analyzed whether or not that exposure



    10 pathway would likely be complete, but I did not go



    11 beyond that because it was not a complete exposure



    12 pathway.



    13      Q.   You didn't do a toxicological health



    14 risk assessment on the groundwater, the quality of



    15 the groundwater as it exists in the ground,



    16 whether or not it's safe to drink?



    17      A.   Again, because that pathway was not



    18 complete.



    19      Q.   But you didn't do that; right?



    20      A.   Well, again, if the pathway's not



    21 complete, you don't carry through the next step,



    22 so I did not --



    23      Q.   I understand that you said the pathway's



    24 not complete.  But you didn't do the second part



    25 of that analysis; correct?
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     1      MR. GREGOIRE:  Mr. Wimberly's going to have



     2      to let the witness speak.  I've heard him



     3      interrupt the witness on at least 20



     4      occasions, and we've tried to be flexible on



     5      it, but please let him give his answer.



     6      A.   Because the pathway was not complete, I



     7 did not proceed with that health analysis because



     8 there's no exposure; and if there's no exposure,



     9 there can be no risk.



    10 BY MR. WIMBERLEY:



    11      Q.   You did not proceed.  Okay.  I think I



    12 got it there.



    13           So you have a number of reasons you



    14 think that the groundwater pathway is incomplete.



    15 And they all look to me like kind of your present



    16 assessment of the facts.  What makes you think the



    17 groundwater pathway won't be complete in the



    18 future?



    19      A.   Well, again, it's based on multiple



    20 lines of reasoning.  One is there have never been



    21 drinking water wells completed in that shallow



    22 zone on the property.  There aren't any in those



    23 shallow zones within a mile of the property.  The



    24 water is of natural poor quality and yield.  And



    25 there's already a deeper well on the property.
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     1 There's deeper wells in the region, and there's



     2 municipal water going to the area as well.



     3      Q.   If Mr. Henning wants to drill a 50-foot



     4 well on the property, there's nothing to stop him;



     5 right?



     6      A.   Other than, again, yield and quality of



     7 the groundwater and those other factors.



     8      Q.   Well, we see there are at least ten



     9 places where we've already drilled wells at less



    10 than 50 feet that got thousands of gallons per



    11 day; right?



    12      A.   He can drill a well.  But again, those



    13 factors would factor into whether or not that was



    14 a viable well.



    15      Q.   So you think it would just be



    16 unreasonable for him to drill a well?



    17      A.   Again, I'm not sure that would make



    18 sense from a water quality standpoint.  People



    19 have not done that within, again, the area.  It's



    20 not a regional thing.  If you're drilling a well



    21 50 feet, I don't know why you wouldn't go down



    22 another 100 feet to get to the Chicot.



    23      Q.   What if I just want to?



    24      A.   Again, you can do what you what.  It's



    25 your property, but it's a matter of what makes













�



                                                       239







     1 sense.



     2      Q.   Is there a safe level of benzene in



     3 groundwater, drinking water?



     4      A.   From what I've seen, the EPA has an MCL



     5 of 5 micrograms per liter, which is -- which is



     6 that drinking water standard.  When you look at



     7 the scientific literature, the levels that



     8 would -- well, levels that low don't cause actual



     9 harm.  But again, that is a conservative



    10 health-based value related to protection of public



    11 water sources anyway.



    12      Q.   So 5 micrograms per liter?



    13      A.   That is the maximum contaminate level



    14 set by the US EPA.



    15      MR. WIMBERLEY:  I think that's all the



    16      questions I have.  Thank you.



    17      MR. GROSSMAN:  No redirect, Your Honor.



    18      JUDGE PERRAULT:  Does the panel have any



    19      questions?



    20      PANELIST OLIVIER:  Can we take like a 10- or



    21      15-minute break?



    22      JUDGE PERRAULT:  You need 10 or 15?



    23      PANELIST OLIVIER:  Ten.



    24      JUDGE PERRAULT:  Ten-minute break.



    25           (Recess taken at 2:39 p.m.  Back on record
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     1           at 2:56 p.m.)



     2      JUDGE PERRAULT:  Today's date is February 6.



     3      It's now 2:56.  I'm Charles Perrault.  I had



     4      asked the panel if they had any questions for



     5      our last witness, Mr. Kind.  It's my



     6      understanding y'all do not.



     7      PANELIST OLIVIER:  That's correct.



     8      JUDGE PERRAULT:  And thank you very much.



     9           Y'all talked about Exhibit 4.  Have you



    10      offered that into evidence?



    11      MR. GROSSMAN:  Yes, Your Honor.  Offer, file,



    12      and introduce Exhibit 4 and including all



    13      appendices, tables, and attachments.



    14      JUDGE PERRAULT:  Any objection?



    15      MR. WIMBERLEY:  No, Your Honor.



    16      JUDGE PERRAULT:  No objection.  So ordered.



    17      Exhibit 4 is admitted.



    18      JUDGE PERRAULT:  There was Exhibit GGG.  Are



    19      you trying to offer that now?



    20      MR. WIMBERLEY:  It's not necessarily, Your



    21      Honor.



    22      JUDGE PERRAULT:  Okay.



    23           All right.  Call your next witness.



    24      MR. GREGOIRE:  Judge, our next witness will



    25      be Dr. Helen Connelly.  Her testimony, at
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     1      least her direct, will last more than an



     2      hour.  I know that this day ends at 4:00 p.m.



     3      We propose, that is, Chevron, we propose that



     4      we start her first thing in the morning.



     5      This proceeding has gone a lot more



     6      efficiently than we anticipated.  We've gone



     7      over four witnesses today, but we do not want



     8      to break up her direct.  So we would ask,



     9      it's at your pleasure, however you want to



    10      handle it.



    11      JUDGE PERRAULT:  I want to do whatever helps



    12      y'all present your case.  Any objection to



    13      that?



    14      MR. CARMOUCHE:  I would just ask that the



    15      same rules apply, Your Honor.



    16      JUDGE PERRAULT:  I'm going to treat everybody



    17      the same.  If I forget to do so, you let me



    18      know.



    19           Any objection to that, starting in the



    20      morning?



    21      PANELIST OLIVIER:  No.



    22      JUDGE PERRAULT:  All right.  We'll start at



    23      9:00 o'clock tomorrow.  And if there's



    24      nothing further, this hearing is adjourned.



    25           (Hearing adjourned at 2:57 p.m.)
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     1                    REPORTER'S PAGE



     2           I, DIXIE VAUGHAN, Certified Court



     3 Reporter in and for the State of Louisiana, (CCR



     4 #28009), as defined in Rule 28 of the Federal



     5 Rules of Civil Procedure and/or Article 1434(B) of



     6 the Louisiana Code of Civil Procedure, do hereby



     7 state on the Record:



     8           That due to the interaction in the



     9 spontaneous discourse of this proceeding, dashes



    10 (--) have been used to indicate pauses, changes in



    11 thought, and/or talkovers; that same is the proper



    12 method for a Court Reporter's transcription of



    13 proceeding, and that the dashes (--) do not



    14 indicate that words or phrases have been left out



    15 of this transcript;



    16           That any spelling of words and/or names



    17 which could not be verified through reference



    18 material have been denoted with the phrase



    19 "(phonetic)";



    20           That (sic) denotes when a witness stated



    21 word(s) that appears odd or erroneous to show that



    22 the word is quoted exactly as it stands.



    23



    24                     DIXIE VAUGHAN, CCR



    25
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     1      R E P O R T E R ' S   C E R T I F I C A T E



     2           I, Dixie Vaughan, Certified Court



     3 Reporter (Certificate #28009) in and for the State



     4 of Louisiana, as the officer before whom this



     5 testimony was taken, do hereby certify that on



     6 Monday, February 6, 2023, in the above-entitled



     7 and numbered cause, the PROCEEDINGS, after having



     8 been duly sworn by me upon authority of R.S.



     9 37:2554, did testify as hereinbefore set forth in



    10 the foregoing 242 pages;



    11



    12           That this testimony was reported by me



    13 in stenographic shorthand, was prepared and



    14 transcribed by me or under my personal direction



    15 and supervision, and is a true and correct



    16 transcript to the best of my ability and



    17 understanding;



    18



    19           That the transcript has been prepared in



    20 compliance with transcript format guidelines



    21 required by statute or by rules of the board;



    22



    23           That I have acted in compliance with the



    24 prohibition on contractual relationships, as



    25 defined by Louisiana Code of Civil Procedure
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     1 Article 1434 and in rules and advisory opinions of



     2 the board;



     3



     4           That I am not of Counsel, nor related to



     5 any person participating in this cause, and am in



     6 no way interested in the outcome of this event.



     7



     8           SIGNED THIS THE 22ND DAY OF FEBRUARY,



     9 2023.
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    13                   DIXIE VAUGHAN

                         Certified Court Reporter (LA)

    14                   Certified LiveNote� Reporter
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