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(On the record at 9:00 a.m)
TRANSCRI PT OF PROCEEDI NGS

CHAI R ROZATOS: Good norning, everybody. M
name is CGerasinos Rozatos. | amthe acting director
for the Ol Conservation Division. | amalso the
acting chair for the G| Conservation Conm ssion
Today is April the 22nd. We are in our continuation
for the consolidated cases by Goodni ght M dstream and
Enpire New Mexico. This is a hearing that we are
continuing, an evidentiary hearing. This is for Case
Numbers 24123, 23614 through 17, Case Number 23775,
and al so Case Nunmber 24018 through 24020, and 24025.

Before | transfer it over to the hearing
officer, M. Hearing Oficer, | wanted to bring up a
scheduling issue that we're going to have for Friday.
We do need to finish kind of early. | and the actual
ot her two commi ssioners do have to be done by
3:00 ppm, soif we could wap it up by 2:45 on
Fri day.

At the pace we're going, we're going to
need that third week that we had planned in May. So
obviously things will probably go out through to
then. So if we can nake sure that we're done by 2:45
on Friday, that we can accommodat e Conm ssi oner

Amponmah, Acting Comm ssioner Lankin and ny schedul e
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as wel | .

HEARI NG OFFI CER HARWOOD: Al l right.
Perfect. Chairman Rozatos, |'lIl be sure to set the
duck for 2:45.

CHAI R ROZATOS: Excellent. | appreciate
t hat .

The other thing that | wanted to nention
and this kind of what | reiterated yesterday, and |
have reiterated this nultiple tinmes in this setting,
things are getting heated, people, and we need
decorum \Whether it's witness responding to
attorneys, attorneys responding to witnesses, wtness
respondi ng comm ssioners, conm ssioners responding to
the wi tness, we need decorumin here.

The Hearing O ficer is purposely set
here to make sure that things are functioning
appropriately. W need to give himall due respect.
If there are objections, we stop dead in our tracks.
Do not try to answer. Let the objection be heard,
| et the objection be ruled upon, then a statenent can
be nmade. This is normal etiquette. |If this was a
district court, sone of these shenani gans woul d not
have been accepted, and we all know this.

So, witnesses, make sure that you're

following with decorum Attorneys, nmake sure you
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have the decorum and respect for the hearing officer.
And everybody make sure that this is a respectful
setting.

| have said this nultiple times and |'m
actually kind of getting tired of saying it. So
pl ease make sure that you're follow ng through with
this. This is for everybody. This disrespect is not
going to be tolerated. So please nmake sure that you
continue it.

And if | have to shut it down, we wl
shut it down for the day. But it will be because of
your guys' respect. So please nmake sure that you're
followi ng through with this.

|"m off my soapbox. M. Hearing

Oficer, |I transfer it over back to you.
HEARI NG OFFI CER HARWOOD:  I'Il try and --
you know, | know sonme of this is inadvertent. It

happens when wi t nesses understand what the question
is going to be, and | awers want to ignore the answer
and nove on to the next question. So | understand
how t hat works. It's not always intentional. So
['"ll try and keep a closer eye out for that.

Before we proceed, let ne just make sure
we have a court reporter online and we're on the

record.
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CHAI R ROZATOS: M. Hearing Oficer, | just
wanted to add, M. Shandler also will be joining via
us via Teans today and for the rest of the week.

HEARI NG OFFI CER HARWOOD: Thank you,

M . Rozat os.
Okay. | don't see a wtness. Vhere is
our witness, M. Rankin?

MR. RANKIN. M. Hearing Oficer, good
nmorni ng. Adam Rankin with Holland & Hart appearing
for Goodnight Mdstreamin this case.

As we broke for the day yesterday,
Dr. Davi dson had conpleted his cross-exam nation by
the parties and the Comm ssion. And the question was
whet her or not Goodni ght was going to bring himback
for redirect. And upon evaluating the questions
pending -- or that had been addressed, we deci ded not
to bring Dr. Davidson back for redirect.

So with that, M. Hearing Oficer, we
woul d ask that he be excused.

HEARI NG OFFI CER HARWOOD:  Ckay. I
appreciate that. | didn't nean to be flip yesterday
at the end of the day when | suggested that he had

said everything he possibly could have on the

subject. | think he has and did. So | appreciate
the judgnent call. | do see himin the back, | see
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your w tness, Dr. Davidson, in the back of the room
now.

MR. RANKIN: He's here. On that point,
M. Hearing Oficer, if the comm ssioners have any
addi tional questions for Dr. Davidson before we nove
on, happy to allow themto ask additional questions
of Dr. Davi dson.

One point of order that | do want to
just point out, Comm ssioner Lankin did ask a
guestion about whether Dr. Davidson had additional
anal yses reflecting his petrophysical interpretation.
| can just point those out to Conm ssioner Lankin and
he can identify themin the record, if that's
accept abl e.

Dr. Davidson did include additional
petrophysi cal analyses in his direct testinony,
attached as Exhibit B, and those are all the --
there's, | believe, a total of seven EMSU wells, and
one of Goodnight Mdstream s injection wells within
the unit.

And then in his rebuttal testinony,
Exhibit D7, has an additional saltwater disposal
wel | operated by Goodnight. So | think there's a
total of nine petrophysical analyses included in his

direct testinmony and his rebuttal testinony.
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HEARI NG OFFI CER HARWOOD: M. Lankin, is
that hel pful to you?

COW SSI ONER LAMKIN:  That is. Thank you
very nuch.

HEARI NG OFFI CER HARWOOD: All right. To
follow up on M. Rankin's offer, do either of you
gent | eman have additional questions or you, Chairmn
Rozatos, for Dr. Davidson?

CHAlI R ROZATQOS: "Il start off. | do not.

COW SSI ONER AMPOVAH:  No, | do not.

COW SSI ONER LAMKIN: | don't either.

HEARI NG OFFI CER HARWOOD: Bef ore we nove on
to your next w tness, overnight |I was thinking about
this. And for the record, as well as for the benefit
of the parties, | want to -- it was late in the
afternoon, ny brain was tired. | have to listen to
every question throughout the day. So toward the end
of the day, this issue cane up with Dr. Davidson's
opinion in connection with M. Mdander's
Cross-exam nati on.

And | just want for the record and for
t he benefit of the parties, although you all are
sophi sticated players, so this is nore for the record
t han anything el se, but I wanted to nake sure that ny

ruling was clear on that. | did not actually grant
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M. Mander's notion to exclude that testinony.

If that testinony were presented in a
court of law, it likely would have been excl uded
because only expert w tnesses can offer opinion
testinony. |It's beside the point, really, that this
was an undi scl osed opi ni on because this was a
question that was asked and answered.

But the point is, it was an opinion that
only an expert could offer, and Dr. Davi dson
expl ai ned that he was not an expert in that subject
matter. So in a court of law, that testinmny would
have been excluded and a jury woul d have been
i nstructed to disregard the testinony.

Of course, this is not a court of I|aw,
and the rules of evidence do not technically and
strictly apply. They're just for guidance here. And
that's for a good reason. | nean, this particular
setting exenplifies the reason that there is a
rel axed standard. We're not here with a jury of
unsophi sticated | aypersons listening to sophisticated
experts where there's a risk of being msled. Not
that |'m suggesting that Dr. Davidson was in any way
attenpting to do that. But the risk is not present
in a situation where you have sophi sti cated

fact-finders that are experts in their own right,
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either in the a specific field or a closely rel ated
field. The risk is sinply not there.

So those were the bases for my decision
to not grant M. Mbander's notion and sinply all ow
t he Conmm ssi on, under the guidance of M. Shandl er,
to give that opinion such weight, if any, that they
t hought it m ght deserve.

Al right. Anyway, that said,

M. Rankin, who is your next w tness?

MR. RANKIN:. M. Hearing Oficer, our next
witness I'd |like to call to the stand is M. WIlIliam
Kni ght s.

HEARI NG OFFI CER HARWOOD: |'ve seen you in
the back of the roomfor a long tinme, M. Knights.
Good to put a face to a nane.

WLLIAM J. KNI GHTS,
having first been duly sworn, testified as follows:
DI RECT EXAM NATI ON
BY MR, RANKI N:
Q M. Knights, will you please state your nane
for the record.
A. WlliamJ. Knights.
Q By whom are you enpl oyed?
A. Netherland, Sewell & Associates. And I'm

seni or technical advisor, vice president.

Page 12

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

Q And what is your role in that capacity with
Net her | and, Sewel | ?

A. Basically due diligence on financi al
transactions, SEC reportings, signing reserve reports
and eval uating financial transactions.

Q And you do that based on a geol ogic
anal ysis; is that right?

A. Yes. I'mprimarily a geol ogist, but |'ve
been there 35 years and worked with engi neers closely
for that entire tine.

Q Have you testified before the Conm ssion?

A. No, | have not.

Q Are you seeking to be qualified as an expert
I n petrol eum geol ogy?

A. | don't like to -- yes, | think so.

Q OCkay. And is your curriculumvitae, your
resune, attached as Appendix Ato direct witten
testi nony?

A. Yes, it is.

Q Because you haven't yet testified before the
Comm ssion, M. Knights, and just to give a little
background for the Comm ssion to understand your
experience, will you just give a brief sunmmary of your
education first.

A. A master's degree in geology from Texas
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Christian University in Fort Worth. And basically
experience in the industry since 1983.

Q So I'll nmove on to your experience now. So
when did you obtain your master degree from TCU?

A. 1983.

Q So with respect specifically to your
experience around the Central Basin Platformand the
Perm an Basin, if you would, just give us a brief
sunmary of your experience as a petrol eum geol ogi st;
in particular, as it relates to conducting geol ogic
eval uati ons and reserve assessnents for fields in and
around the Central Basin Platform

A. | think the |argest project |I've worked on
was the Altura acquisition, which was the acquisition
of BP and Shell's CO2 projects in the Central Basin
Platformat Title 23 fields, including the Hobbs
North, South, Sem nole, Wasson, Goldsmth. | think
those were nentioned in this hearing. Then 18 other
fields.

Q All around the Central Basin Platfornf

A. All in the Central Basin Platformand CO2
pr oj ects.

Q And what exactly were you tasked with doing
as part of your job responsibility?

A. It was basically due diligence, screening
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the oil in place, recovery factors, things that go

into the reservoir nodel, things that influence the
financial transaction. A lot of it had to do with

dept h vol unes curse, where the oil in place is, and
review ng the geologic inputs to the nodels.

Q So do you have experience eval uati ng ROZ
pr oj ects?

A. Every oil project | have has a conponent of
ROZ.

Q And as to this case, what were you asked to
do in this case?

A. Review the geology, specifically relating to
oil in place. And then also the comunication between
the injection zone and the shall ower reservoirs.

Q And as part of that assessnent, were you
asked to eval uate whether or not there's any potenti al
communi cation between Goodnight's injection disposal
zone and the overlying zones within the EMSU?

A. Yes. That was part of ny task.

Q And have you conducted, therefore, a
geol ogi cal study of the history of oil and water
production in and around the EMSU?

A. Yes, | have.

Q And that would be both fromthe G ayburg and

San Andres fornations?
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A. Correct.

Q Did your analysis also include the
determ nation of whether there's any potentially
econom cal ly recoverabl e hydrocarbons in an ROZ within
t he EMSU?

A. Yes.

Q What did you ook at to cone to your
opi ni ons?

A. Al the data provided by Enpire, Goodnight,
and sone individual research, as | always do, through
all the public data and literature.

Q So you | ooked at data that was provided by
Enpire as part of this case?

A. Yes.

Q And data that was provided by Goodni ght as
part of this case?

A. Correct.

Q Did you also construct your own
I nvestigation | ooking through public records?

A. Correct. Yes.

Q And as a result of your analysis, did you
prepare a witten direct rebuttal and surrebuttal
testinony and exhibits that are marked as Exhibit E
t hat provi de your opinions and anal yses?

A. Yes, | did.
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Q Now, before | go any further, you did
prepare a revised direct testinony that was filed wth
t he Comm ssion, correct?

A. Yes, | did.

Q WIIl you let us know what it was that you
revised in that direct testinony?

A. It was a mathematical error in the
cal cul ati on of hydrocarbon pore vol une.

Q And what was the error there?

A. The intervals were based on half foot, and |
sunmmed them up instead of taking the .5 foot. So it
was a significant mathematical error that we
correct ed.

Q And in addition to the mathematical error
that you nade in your direct testinony, was there
anot her revision that you made in your direct
testi nony?

A. Yes. | changed a cutoff, which changed sone
nunmbers to nore reflect the 20 percent cutoff that
Mel zer and Trent ham defined as the ROZ.

Q So originally you had used 30 percent as
your cutoff?

A. Yes.

Q Can you explain why it is that you initially
used 30 percent and why you revised -- why you
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originally used 30 percent and why you revised it to
20 percent?

A. Generally, | like to use a higher cutoff to
ki nd of get a higher quality rock, an idea of kind of
a sensitivity analysis. But then | realized that in
this setting, being nore conformng to all the other
processes nmakes it easier to relate one oil in place
to the other.

Q So that was based on the testinony of
Dr. Trentham and M. Mel zer, correct?

A. Yes, correct.

Q Now, you also prepared revised surrebuttal
testinony that was in response to Ops Ceol ogic
rebuttal testinony that was filed with the Conm ssi on,
correct?

A. Correct.

Q What were the revisions that you nade on
that revised surrebuttal ?

A. There's a 16,000-foot -- 16,000 nunber that
shoul d have been 19,000. And so | updated that.

Q That was the only correction you nade to
that revised testinony?

A. Correct.

Q Were there exhibits and figures included in

your revised direct rebuttal and revised surrebuttal
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testi nony prepared by you and conpiled on your
direction and supervi sion?

A. Yes.

Q Any additional corrections or changes to the
testinony, figures or exhibits that were filed with
t he Comm ssion?

A. No.

Q Do you adopt the testinmony in the
self-affirmed direct witten rebuttal and revised
surrebuttal testinony that's marked as Exhibit E as
your sworn testinony?

A. Yes, | do.

MR. RANKIN:. M. Hearing Oficer, | would
tender M. Knights as an expert witness in petrol eum
geol ogy.

HEARI NG OFFI CER HARWOOD: Any objection from
Enpire?

MR. VEHMEYER: Wt hout objection.

HEARI NG OFFI CER HARWOOD:  OCD?

MR. MOANDER: No objection

HEARI NG OFFI CER HARWOOD: Ri ce?

MR. BECK: No objection.

HEARI NG OFFI CER HARWOOD: Pil ot ?

MR. SUAZO. No obj ecti on.

HEARI NG OFFI CER HARWOOD: He'l|l be so
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recogni zed.

MR. RANKIN. M. Hearing Oficer, I, at this
time, nove the adm ssion of M. Knights' revised
direct testinony, his rebuttal testinony and revised
surrebuttal testinony and his attached exhibits and
figures that are all marked as Exhibit E.

HEARI NG OFFI CER HARWOOD: Any obj ecti on

Enpire?

MR. VEHMEYER: W t hout objection.

HEARI NG OFFI CER HARWOOD:  OCD?

MR. MOANDER: No obj ecti on.

HEARI NG OFFI CER HARWOOD: Ri ce?

MR. BECK: No objection.

HEARI NG OFFI CER HARWOOD: Pil ot ?

MR. SUAZO. No obj ecti on.

HEARI NG OFFI CER HARWOOD: They' || be
adm tt ed.

(Adm tted: Goodnight M dstream
Exhibit E.)
BY MR. RANKI N
Q M. Knights, have you been present for or
did you listen to the sunmary testinony, the
cross-exam nation, redirect testinony provided by all
the witnesses that were presented during the first and

second week of the testinony in this proceedi ng?
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A. Yes.

Q And you were here for the testinony
yest erday, correct?

A. Correct.

Q And did you prepare a summary of slides
reflecting your up-to-date opinions based upon
observing the testinony, the questions and the
redirect, over the course of this proceedi ng?

A. Yes.

Q OCkay. So I'll go ahead and share ny screen,
M. Knights. And we'll wal k through your slides.

"1l ask you a question to pronpt, and if you would
just explain at high |level the key takeaways of how
each of these slides reflect your sunmary opinions for
t he benefit of the Conm ssion.

So this first slide, Nunber 1, if you
woul d just explain what the star is on why this is
significant in terms of your overall analysis.

A. It's kind of a big picture of the San Andres
and Grayburg fields in the Central Basin Platformin
New Mexico. And basically shows that south of the
EMSU, there's very little production.

Q And the yellow star indicates where the EMSU
is | ocated?

A. Correct.
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Q How does this next slide here reflect on
the previous slide? And explain what this shows with
respect to the San Andres.

A. Well, the way the oil got into the
San Andres is typically industry standard, comng from
the Wol fcanp. So it's very conplicated mgration
pat hways as the oil mgrates into the San Andres and
Grayburg and the rest of Central Basin Platform

The thing that's inportant about this is
t hat each of these occurrences is unique and very
difficult to use any one field as an anal ogy for
anot her directly.

Q And this next slide, if you would just
explain how this particular slide reflects upon what
you just stated about, in your opinion, the unique
nature of each of these San Andres accunul ati ons?

A. Since this trial does enphasize the
San Andres, | just broke out the fields that were
San Andres in the public data, show ng those fields.
Basically showing that the east flank of the Central
Basin Platformhas a high concentration of oil fields
that have an indication of that as a major mgration
pat hway and nuch fewer fields on the west flank where
the EMSU is | ocated, showing that that was | ess of a

maj or m gration pathway.
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MR. RANKI N: M. Hearing Oficer, I'm
heari ng sone backgrounds noise. |It's distracting ne
and it maybe distracting M. Knights and ot hers.
Maybe we can figure out where that's com ng from
bef ore we go further.

(Pause in the proceedings.)

BY MR, RANKI N:

Q So, M. Knights, | apologize because | was
bei ng distracted by the sounds of that reverberation
or echo.

But maybe just quickly summari ze what
you just said for ny benefit, explain, if not anybody
else's. But explain howthis slide is relevant to
what you just discussed about uni que accunul ations in
the San Andres across the basin.

A. This is restricted to the San Andres, and it
basically shows that the eastern part of the Central
Basin Platformis a major mgration pathway, with all
the fields devel oped and a trenendous anmount of oil.

And that the western side of the Central
Basin Platformwas a | ess major mgration pathway for
oi | .

Q And you indicated here the | ocation of the
EMSU with the red star, correct?

A. Correct.
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Q That's on the western margin of the Central
Basin Platform correct?

A. Correct.

Q Okay. Mwving on to the next slide here,
think this is sort of a general depiction of sonething
we've seen many tines already. But if you would, just
at a very high level, explain howthis relates to the
previous three slides we just discussed.

A. This is Trentham and Mel zer's nodel on those
m gration pathways that show the Artesia pathway on
the western flank of the Central Basin Platform and
additional m gration pathways on the east, so that
mgration of fluid fromthe west to the east and then
fromthe north to the south.

And the | ower picture shows the actua
pat hway of the Artesia extending down south, and even
in this diagram going all the way to the end of the
eastern part of the Central Basin Platformin the
Yates Field.

Q What does this tell you about the size and
I nt erconnect edness of the San Andres across this |arge
regi on?

A. This inplies that it's a very, very large
aqui fer that has trenmendous pathways for fluid

m gration.
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Q And tell nme, just so | understand, and for
the benefit of the Conm ssion, structurally, as you go
south, what is the relationship structurally as you go
fromthe EMSU to the south along the mgration pathway
or that interconnected pathway?

A. For the EMSU, it's probably on a structural
hi gh, and it goes down as you go to the south. When
you go further south to the Yates it gets very
structurally high. And as you go to the west -- |
mean, to the east, it also goes downdi p.

Q Now, zoomng in alittle bit here, explain
what this shows with respect to the specific
accurmul ations of oil in the San Andres within the --
across the Central Basin Platformand with the
significance of this chart that you've got here.

A. So on the far left, | have the EMSU in
yellow is the Grayburg production. So that's where
all the production is. The yellow bars below that are
the water supply wells that are all in the deeper part
of the San Andres.

But | was trying to get a regional
pi cture of what the San Andres | ooks like froma
standpoint. So when you go to the north, to the south
Hobbs fields, the dark lines that are on these are the

top and base of the Grayburg from public data and just
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kind of a quick analysis. And the colored ones are
produci ng intervals that have been perfed in that
field.

And so what you see as you nove to the
north and to the west, that there's different
stratigraphic intervals that are charged with oil in
each of these relative to the public G ayburg tops,
but kind of pointing out that each of these
accunul ations is probably unique m gration pathways
and would be difficult to use as a direct anal ogy for
t he EMSU.

Q You said north to the west, but did you nean
north to the east?

A. North to the east. Apol ogi ze.

Q And is this reflective in your opinion,

M. Knights, of the unique nmigration pathways wthin
and across the San Andres for oil?

A. Yes, it is.

Q Looking at this next slide, | think you're
zooming in here to the EMSU unit itself. Wuld you
expl ain what this shows and how it relates to what you
were just discussing about the m gration pathways
across the Central Basin Platformin the San Andres?

A. Correct. This was a diagram | made up early

In the analysis, just trying to get ny bearing on
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where things were.

The green wells on the left are the
wat er supply wells that produce no oil. And you can
see that the upper perf in the 458 is maybe at 500
feet. So just a quick look says that's pretty nuch an
aqui fer.

The actual producing interval in the
EMSU has an original oil-water contact between
negative 325 or negative 350. On this diagram | put
350 as the producing oil-water contact, which is in ny
testi nony.

Al'l the wells that penetrated bel ow t he
produci ng oil -water contact and tested oil are
hi ghl i ghted on this. The other thing that's
hi ghlighted on this in the red squares were our
original eight wells that we did petrophysi cal
anal ysis that Jim Davidson had for a tine.

All the wells in orange on the right are
wat er di sposal wells, indicating to nme that everything
bel ow negative 500 is an aquifer and used for either
wat er supply or water disposal.

And the other thing to nention on this

slide is, when | go through ny analysis, there's a | ot

of discussion about San Andres nonencl at ure. | never
want to get into that quagmre. So | just used -- by
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oi |l -in-place anal ysis was based on TVD subsea dept hs,
and those -- the three intervals that |1've identified.
The interval between 350 feet, the producing oil-water
contact, and the highest water supply well is at 500.
| called that interval a "potential ROZ."
And the other big scoping picture is,

you know, of the 340, 380 million barrels of water
t hat have been produced bel ow the oil-water contact.
There's only been 55 barrels of oil produced in all of
the tests. So that cones out to a water ratio of
99. 99998 percent. So that kind of goes to ny initial
| ook at the significance of the oil below the
oil -water contact. You know, first plunge direct
physi cal evidence, starting out with a very | ow
i ndi cation of any significance of oil.

Q So just to be clear, everything bel ow nm nus
350 is included on here that's tested?

A. Correct.

Q And all of those tests have accunul ated 55

barrels of oil?

A. Correct.

Q And over 340 mllion barrels of water,
correct?

A. Correct.

Q Wiat's this next slide? And tell ne a
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little bit about what it shows and explain your
anal ysis here and how it relates to your opinion.

A. So one of the things on a due diligence that
you do is you | ook at any anal yses provided and you
try to do a due diligence on does it make sense with
t he actual physical data that you have.

" mgoing to focus on just the Gayburg
I nterval, which is between negative 100 and negative
350, so that first green line. The three
petrophysi cal anal yses here are the NuTech original,
the NuTech revised and NSAI's original oil in place.

Just to start out with, | |ooked at it
froma conventional basis. So | used a 40 percent oi
saturation cutoff for net pay, and | just took all the
data that was provided and said, okay, what is the net
pay? And the far columm on the right is the oil net
pay. So the percentage of those net feet that net
that hurdle of 40 percent, porosity showed that in the
NuTech original, 69 percent of that would fit a
conventional oil.

So typically what you look for is a
rel ati onship between that oil net pay and the
production. In NuTech's revised, they did not change
t heir methodol ogy for the Grayburg. The reason

there's a nunber difference is because they had sonme
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slight changes in their tops. And in the bottom the
ori ginal NSAl nodel shows the sane thing.

So if you look at the oil net pay, |
| ook at that 69 percent oil net pay, and that would
suggest that if everything was equal, they should have
a 69 percent oil cut in that area. The actual oil cut
in that area is 2 percent.

So one of the other significant things
about this is nost of these wells in Jims analysis
wer e done between 2002 and 2007. So this was probably
20 years after the water injection had occurred. So
the actual state of the reservoir at that tinme was
basically flushed froma waterflood with over 20
years, so it had a lot of fluid in there, a |ot of oil
extracted, and the current oil cut was 2 percent.

So the petrophysical nodel concerned ne
that these net pays in a water flush zone would
i ndicate that there's significantly high oil
sat urations.

The revised has the sanme issue of very
hi gh oil net pay versus the standard conventi ona
cutoffs. And when you | ooked at NSAI's ori ginal
thing, they also kind of overestimated the oil net pay
by this kind of ratio nethod with that. But they had

it down to 18 percent oil cut, and it was 2 percent.
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So in all these cases, | don't see
anybody that has underestimted the oil that was in
pl ace; all basically overestinmating, sone
dramati cal ly.

Q What is this analysis about the net pay in
the Grayburg in the produci ng zone, the main pay zone
of the EMSU, that NuTech's anal yses show -- tell you
about the reliability of their analysis in the deeper
zones bel ow m nus 350 or bel ow m nus 500 feet?

A. Well, the concernis, if it doesn't relate
to the actual physical data that you have evi dence for
when you're not calibrating to data, it's very
difficult to believe in its accuracy.

And the ot her thing about the original
NuTech nodel is that if you | ook down on the third
| ayer, which |'ve entitled a transition zone between
negative 500 and 700, that basically has a higher oil
net pay ratio than any of the zones above it.

So just |ooking at the oil net pay in
that interval, you would say that that is the best
zone to be producing froman oil-water contact. And
all of the tests that | have below the oil-water
contact suggests that there's very little, if any,
noveabl e hydrocarbons in that interval.

Q Anything further on this slide, M. Knights?
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A. | can talk for an hour on these slides.

Q No, let not do that. W'Ill nove on. So
that's sort of a general review.

A. Right.

Q Because this was | ooking at all NuTech's
anal yses. And this next slide here | think is a
specific well. And just touch on, if you would, the
key takeaway, because you're |ooking at a specific
well here, howthis relates to your anal ysis regarding
NuTech.

A. Key takeaways, the producing oil-water
contact in 350 is on here, so they have a test above
it and a test belowit. The actual recoveries are on
the far right. So above the oil-water contact, they
had about a 1.4 percent oil cut. But if you | ook at
t he green shaded, there's a considerabl e net pay, over
40 percent oil saturation.

Once you go below the oil -water contact,
you still have NuTech's original significant portion
of well above 40 percent oil saturation. And even
their revised version, where they did change it, they
still had a good portion of section above 40 percent.

And if you |l ook at NSAlI's, again, Jim
has a few points. But if you |ook at the actual

recovery on a swab, there was 100 percent oil cut.
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But | think another thing to point out
I's, on ESP, which discussion residual oil, residual
oil is relative to the current reservoir conditions,
and ESP reduces the pressure at the well bore. So that
woul d change the reservoir characteristics, and if
there was any residual oil there, you would expect it
to be nobile with an ESP, at |east near well bore.

And if you |l ook at the recoveries, it's,
you know, two payrolls of oil out of 18,000, or .1
percent oil cut, indicating there's very little
conventional net pay and not a significant anmount of
residual oil that's close to that.

Q | think you said 18,000, but you neant 1800
barrels of water?

A. 1800 barrels, yes. Thank you.

Q You indicated here that NuTech had a
San Andres top. Explain --

A. Yeah, you know, | tried to put sone
reference on here, because al nost everybody in this
thing tal ks about San Andres. And San Andres is very
| arge unit, and they basically talk about it as one
amal gamat ed consi stent zone, and it is not.

But in this interval, the producing
oi |l -water contact at 350, you notice the top, or the

aqui fer, as a couple feet bel ow that. So, there's a
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| ot of discussion on, "Where did this San Andres cone
fron?" Well, based on how you pick the top, it's very
close to the producing oil-water contact. So you

woul dn't need nmuch of anything to get sone that have
wat er in.

The ot her thing that points here is
where the saturations reach zero, so those bl ue
hi ghl i ghted Iines, those would be perneability
barriers, in nmy estimation, where there's zero oi
saturation and | ow porosity and | ow perneability.

But it shows that even just below the
produci ng oil-water contact and wthin the G ayburg
above and just below this oil-water contact, there are
a significant nunber of these perneability barriers.

Q Now, this next slide, this is another
overview. W're noving into | believe Ops Geol ogic
from NuTech. Explain howthis relates to your
anal ysis or assessnent, diligence assessnent, of Ops
Geol ogi c's petrophysical work.

A. So yes, this was the third and fourth
petrophysi cal analysis that we received. But, again,
conparing it to the data, conparing it to the
Net her| and, Sewell analysis, | just focussed on the --
just to get it quickly over, the red in the bottom

t hat shows significant hydrocarbon saturations in the
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hi gh side, up to 70, 80 percent oil saturation. And
even in the | ow side, the Ops nodel shows up to
60 percent oil saturation. But if you go to the core
data, the direct physical evidence, there's no
fluorescence, no cut, and background gas is basically
background gas.

That interval conbined in that whole
I nterval, you know, 3700 barrels of water and no oil,
I ndi cates that, froma conventional standpoint, that
both Ops | ow side and high side are, 1'd say,
optimstic.

Q And what does this tell you, |ooking at the
direct evidence? What does this tell you about the
reliability of Ops Geologic's analysis?

A. That is a scenario. It's very optimstic
and, in ny estimtion, unrealistic.

Q Next slide here, explain what this shows.
And this, again, is |looking at the EMSU, a specific
well, the EMSU 679. Just hit as far as the takeaway
points that are inportant for the Comm ssion to
under st and here.

A. So due diligence, |ooking at the direct
physi cal evidence, on the right-hand side we have the
EMSU core data, and it's an oil saturation and

porosity. The main thing is, | look at, okay, here is
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the actual hard physical data. Wat does the analysis
| ook 1ike?

And if you go to the analysis on the
| eft side, there's a lot of simlar situations that
don't exist in the core. So if you take just that
upper |eft-hand box, above the green arrow and | eft of
the dark line, you notice in the Ops nodel, we have a
| ot of high oil saturations in these | ow porosity
intervals. Now, if you go back to the core data on
that sanme section, they don't exist if the core data.
And that's kind of consistent as you notice the
di fferences in the quadrants.

The ot her inportant thing here, | think,
is the aquifer, which | have defined as negative 700
and below. Those are highlighted in the dark bl ue.
Again, let's go to the core initially and we | ook at
core saturations in the deeper intervals. Very |ow
oi | saturations.

Now you go to the | og analysis on the
| eft side and you notice that there's significantly
hi gher oil saturations in the analysis that doesn't
correspond or contradicts the actual core data.

So, again, it kind of gives you the
concept that it's highly uncertain and really

unr easonabl e that the Ops Geol ogic saturations don't
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match the actual physical data. So concerns in the
certainty of their analysis.

Q Next slide here, | think this, again,
touches on Ops Geologic. If you would, just the key
t akeaway here as Ops Geol ogic high and | ow scenari os
relate to your assessnent of the direct evidence
available in the core.

A. So this was the low side. On the |eft-hand
side was the | ow side Ops nodel which, at |east from
nmy understandi ng, used the core data, uncorrected core
data as their base. And they said they correlated to
t he uncorrected and made their petrophysical analysis.

But when | | ook at the uncorrected
average core oil saturation, it's 14.86 percent. And
if I look at their analysis, it's 30.4, alnost
100 percent higher than the average core uncorrected.
So the calibration there, fromwhat |'ve read and
understand, | saw a big discrepancy there.

The other thing on the right-hand side
is alittle different display. | had both their | ow
side and high side saturations. And this is for the
679 well that had core. And as you go down the area,
the red arrows are where Ops' is significantly higher
than the core data.

And the other thing to note on this is

Page 37

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

t hat as you get down bel ow, say, negative 650 or so,
there's a significant break-off in the core
saturations, and especially at negative 700. There's
very, very limted oil saturation in that interval.

I nterestingly enough, in the Exxon sal es
package, they had their limting factor at the | owest
as a negative 700 as their estimate of their bottom of
t he ROZ.

The other thing that's curious is, at
the bottom of the 679 core data, you see a core
analysis that is SCR, so it's solid -- SHR, solid
hydr ocar bon residue. And Trenthamin his papers
di scusses that when you see solid hydrocarbons, that
an indication you're at the bottom of the ROZ. And
there's al so another core sanple that's up hi gher that
al so has the SHR, solid hydrocarbon residue.

And so in these things, the other thing
that's interesting if you go in the [ ower part, you
see in the core a general decreasing in oil saturation
as you go from say, that 600 to 700. And that's al so
an indication that you're at the bottom of the ROZ or
potential ROZ, based on both Mel zer and Trent hani s
nodel s.

Q Anything nore on this, M. Knights?
A. | could, but I...
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Q Okay. Next one, let's nove on. This next
one, again, is looking at a specific well. And you
portrayed Ops Geol ogic's petrophysical analysis here
in a slightly different manner. Explain your key
t akeaway here and how it relates to your assessnent of
reliability and viability of Ops Geologic's anal ysis?

A. And this is another well that shows the
consistency in their petrophysical analysis, which |
al ways enjoy. But it does show higher oil saturations
in the | ower porosity rock, preferably | ower
permeability.

But the other thing it shows is that the
hi gh porosity, high quality rock with high perm
there's a significant amount of rock falling in there.
And | think this relates to potential recovery, that
if you were going to inject CO2, if I was a CO2
nol ecul e, where would | go? | would go the high perm
hi gh porosity rock before | would mgrate in the |ower
perm | ow porosity rock.

And | know typically in CO2 recoveries,
you use a volunme of CO2 relative to the hydrocarbon
pore volunme. But in these cases, with the incredible
amount of pore volune in the higher porosity, higher
perm | think that may be underestimating the CQO2.

Because you'll probably need to fill up sonme of that
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wat er wet hydrocarbon pore volunme before you get the
CO2 to focus or be forced into the | ower porosity,
| ower perm areas.

Q Your takeaway fromthis next slide,

M. Knights, as it relates to your discussions up to
dat e about porosity and cutoffs and Ops Geologic's
par anmeters?

A. Yeah, so M. Birkhead nentioned a nunber of
times in his testinony that he used a 2.9 grain
density for dolomte. And he basically came up with
t hat because |I'mjust assum ng that all of these rocks
have 20 percent anhydrite in them

And so 2.9 is above the standard 2. 87
dolomte matrix. If you used a 2.87, then all of his
porosities would be reduced in the dolomte section by
1.5 percent.

But | point you to Exhibit A-5, the

Exxon, and you'll notice two things in this. They
used a 6 percent porosity cutoff, but they also used a
rogue density of 2.84 as a basic for their matrix.
That 2.84 is probably a 3 and a half percent porosity
drop, so if M. Birkhead woul d have used a 2.84, sone
of his porosities would be reduced by three and a half
percent.

The Table B-1 and B-8 are the actual
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core data fromthe 679 well. And if you | ook at the
core pieces that were just dolomte and didn't include
anything, the range was from2.81 to 2.87. And so in
sonme of these areas where you had a dolomte that may
have been 2.82, you may have overesti mated the
porosity by about 5 percent.

Q And you've got an image here. \What does
this show?

A. Those are just some of the rocks -- I'ma
geol ogist, | love rocks. So on the |eft-hand side,
you see the San Andres reservoir that had vugul ar
porosity, and it was filled with anhydrite. And so a
situation like that, if you used 2.9, you would create
porosity in the dolomte and you woul d have no
porosity in the anhydrite, when in both cases, it
could be zero percent porosity in both. But that's
the way that the secondary anhydrite can fill pore
throats and doesn't have to be at the surface.

And then the mddle one is a 13 percent,
10 mllidarcy San Andres rock that is fantastic. And
then the other is anhydrite, which is common in these
systens. But just a picture of the real rocks.

Q Next slide here, this is nmoving off of the
pet rophysi cal analysis and you're getting into your

barriers to waterfl ow. Explain, if you would,
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M. Knights, starting at the top, what this shows and
where it canme fromand howit relates to your analysis
about edge water --

A. Mgration path?

Q Yeah.

A. So the upper is a cross-section. This is in
a 1939 paper. So these were freshly drilled wells; a
| ot of people paying a lot of attention to it. They
broke up the reservoir into three packages, Zone A,
t he deepest, that probably relates to Zone 5 and 6 in
Mel zer -- | nean, in Lindsay's Zone B, which is
separated by a low perminterval, and then Zone C,
which is on the uppernost, is another flow pattern
that you would have mgration up the |ateral pathway
your fluid mgration.

The other thing |I've marked on here is
the estimated two original oil-water contacts at 325
and 350.

And the thing that's inportant on here
is noticing that Zone A goes below the oil-water
contact interior to the field. Zone B goes to the
oil -water contact slightly to the edges. And Zone C
ki nd of expands past the oil-water contacts, but
outside of the thing. So when you're |ooking at a

structure map of the top of the San Andres or the
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Grayburg, that these structures change w th depth.

Q Next, talk about how that cross-section
relates to the next image below, how this relates to
your analysis. And what are you showi ng in the next
i mage in the sane exhibit here?

A. So the sinplest thing is to take the |ight
green bounded area that says "Area of Zone A OI.'
That is where the top of the Zone A goes bel ow the
oil -water contact. And going to the next one outside,
the Zone B, that's where the Zone B goes bel ow t he
oi | -water contacts.

But | think the nost interesting thing
to me was, in 1939, these hatched areas are all where
they had water in the field, in the mddle of the
field, in 1939. Al these areas, if you look at this
nodel, it says there was water encroachnent within the
field in 1934 that mgrated in '35, '36, '37, all
show ng that you had water novenent and m gration
that's entered the field.

MR. RANKIN:. We may be having a m crophone
mal function. |It's been worn out. Can we take a
qui ck break to see if it needs a new battery?

THE W TNESS: Was | just not close enough?

MR. RANKI N: Maybe, M. Knights, just make

sure you're close enough so that it's picking you up
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wi t hout interference.
BY MR, RANKI N:

Q | won't ask you to restate it, but just to
be clear, your testinony here is that what this early
paper was showi ng, it was show ng edge water
encroachment in the mddle of the field; is that
correct?

A. Yes. And it's docunented in that 1939 paper
as "Edge Water Drive."

Q In your opinion, M. Knights, does this edge
wat er drive that was docunented back in the 1930s
explain the -- how does it relate to the argunents
that Enpire is making about these bubble maps show ng
unexpl ai ned water production across the field,

I ncl udi ng on the highest structure area of the field?

A Well, primarily, the preferred path of
m gration al ong beddi ng pl anes, so along the
intervals, so if you | ooked at the A, B and C up on
top, that lateral mgration along the perneability is
a preferred nechani sm

MR. RANKIN: How do you feel, M. Hearing
O ficer, about the m crophone?

HEARI NG OFFI CER HARWOOD: |I''m thi nking there
Is a battery issue. Maybe you could just swap out

with himand see if that inproves it, M. Torgenson.
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BY MR, RANKI N:

Q So I think, M. Knights, you were expl aining
that, in your opinion, that the permbarriers woul d
create preferential |ateral pathways for edge water
encroachnment up onto the structure; is that right?

A. Yes, correct. And, you know, even those
vertical permbarriers as Dr. MBeath was asking, in
the 211, over 30 or 40 feet, you have perneability
barriers that cause pressure separation fromthe
reservoirs, indicating that these horizontal bedding
pl anes, even though thin, could be very valid
pernmeability barriers.

So another thing that cones up when you
start tal king about the mgration paths along the
beddi ng planes, if you go to the 1998 Love paper, he
t al ks about conformance issues.

That conformance di agramthat he used is
basically in the area on the crest of the structure
and they denoted that there were high permstreaks in
that interval along horizontal beds where water cycled
t hrough the waterfl ood, and that they could cut those
off by putting cenent and causing those high perm
streaks that were horizontal to be bl ocked off.

And that seens |ike a very sinple

pathway to get water fromthe edge water either
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downdi p or near these water contacts to anyplace in
the actual field.

Q How does that analysis relate, M. Knights,
to Dr. Buchwalter's nodel and anal ysis where he could
only find -- his only explanation for this water was
fromthe San Andres? Explain what could have been
differently in his nodel that could --

A. Well, the --

Q =-- using a varied structure to answer his
probl em or address his dil enma.

A. Well, very sinply, Buchwalter decided, how
do | get water to this well? WIIl, he put a vertical
fracture, like this, through the 82 horizontal
barriers to get the water there, when, if you | ook at
the 1998, a very sinple explanation would be a snal
hi gh perm streak al ong a beddi ng pl ane that would
bring edge water drive to anywhere in the field.

Q But he didn't do that in his nodel, did he?

A. No. And he also didn't incorporate any
geol ogy, which | thought was -- since they had for
petrophysi cal analysis. None of the porosity perns or
oil in place were used in his nodel either.

Q One other itemhere -- well, let ne ask this
guestion. Based on your analysis of this edge water

drive and the structure and preferential pathways for
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flow, is this sufficient to explain, in your opinion,
the water bubble maps from M. West's testinony
show ng his testinony unexpl ai ned wat er production
around t he EMSU?

A. | would say it's the nore reasonabl e
assunption that that's how this water got into the
ar ea.

Q In fact, that was the determ nation back in
the '30s; is that right?

A. Correct.

Q One other itemhere that we didn't address,
so |l'd like you just to touch on. You called out
specifically the EMSU 239. Explain why you have that
call ed out here and how it relates to this overall
anal ysi s.

A. Well, again, |like any due diligence, what
you |l ook for is anomalies in the data and you
| nvestigate those.

So that really high water-contact bubble
was basically at the 239 well. And so | |ooked at
that well, and it was initially conpleted in the Queen
as a gas well and in the Upper San Andres as an oil
well. And that was conpleted in 1936 and nmade about
104 barrels a day. And then by 1959, it was down to

about 20 barrels a day. So that indicated that that
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reservoir was actually depleting, so it isolated from
anything belowit.

In 1973, they drilled that well down
bel ow the oil-water contact. They did not have a
test. But that was 1973, and they perfed that
I nterval .

Then in 1981 is the next, really, data
point | have, is that map that shows that that wel
had hi gh water.

And so it just seens, besides ny
original geology of |I think the water came from edge
wat er through high perm streaks al ong beddi ng pl anes,
t hat even the wells that have high water could be
expl ained easily by drilling below the oil -water
cont act .

The ot her thing about that oil-water
contact is that's the only oil-water contact at 350,
but in 1973, there had been a significant amount of
oil produced in all these zones. So that also could
| npact the edge water drive comng in up above the
structure in the | ower zone.

Love in the 1998 paper also nentions
edge water drive.

And so | think the explanations for the

hi gher water contact, using the sinplest explanation,
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I s the beddi ng pl ane geol ogy edge water drive.

Q In your investigations, did you identify any
literature that identified -- that the explanation for
t he water production in the EMSU was from San Andres
fractures com ng up?

A. No, no. | saw no evidence of any fracture
communi cati on.

Q | think when you were tal king about the 239,
| think you may have said that it was conpleted in the
upper San Andres. But it is a Gayburg well.

A. | nmean, G ayburg.

Q Okay.

A. | apologize. It's a Gayburg well. Thank
you for correcting that.

Q Anything further on this slide, M. Knights?

A. No.

Q Next slide here, if you would just touch on
the high points, the key takeaways here, and how it
relates to your assessnent of the Ops Geol ogic
paranmeters in their analysis.

A. Well, Ops Geologic used a -- the only thing
they varied was the sensitivity and the oil
saturation. Typically in the oil industry, you use
pernmeability cutoffs to do a net pay sensitivity.

And so | just wanted to show on this
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thing, if they had used a porosity or a perneability
to | ook at the sensitivity to their oil in place, that
woul d have been probably nore valid.

The things | put on here are what they
used as a baffle cutoff of 1.5 percent porosity. And
then | also put on here their perneability nodels that
show it relates to an incredibly |low perneability. So
the threshold for their permbarriers i s unreasonabl e,
to ne.

They used a 4 percent fee effective for
their actual cutoffs. And if you look at their perm

that relates to a .005 and a .01 mllidarcy, which is

relatively aggressive, since the typical oil industry
standard is for a gas reservoir of .1 mllidarcy and
for an oil reservoir of 1 mllidarcy.

| also put on here Jim Davidson's
7 percent fee effective using this nodel; that way at
| east have sonme intervals froma conventional basis
above 1 mllidarcy, probably a 50/50 cutoff, which is
a standard way of using the cutoff.

And then one thing | always |like to | ook
at is what does a high quality reservoir | ook |ike,
how much of this reservoir is high quality. And at
10 percent, that would be nobst of the rock above

10 percent has a greater than 1 mllidarcy

Page 50

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

permeability.

Q Using that assessnments, M. Knights, what
does this tell you about Ops Geologic's --

A. So just, again, describing the reservoir as
a critical conmponent, especially in a tertiary
recovery, so if you go fromright to left, 31 percent
of this rock, using a 10 percent porosity cutoff, is
really high quality. So you have a third of the rock
Is really high quality, high porosity, good perm And
so that's where npst of your recovery factor is going
to come from

If you go down to the 7 percent, you

basi cally have another third of the reservoir that's

reasonably good reservoir, probably, you know, 50, 60

percent of it is going to be higher than 1 m|lidarcy,
50, 60 percent is going to be |lower. But that portion
of your oil in place wwll be a |l ower recovery factor.

Now you go to Ops Geol ogic and you say,
okay, 4 percent porosity, what do we get? Well, we
get another third of the reservoir. So a third of the
reservoir is what | could would consider poor quality,
| ow pernmeability. But the Ops nodel, as we saw
previously, that's where nost of their oil is in
pl ace.

Q Just to be clear, the color coding here
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relates to your tiering across the EMSU, correct?

A. Yes. And basically, the ratios are
basically the sanme for each one of those. But the
green woul d be the producing Grayburg. The potentia
ROZ woul d be from negative 350, the producing
oi |l -water contact down to 500. Negative 500, the
transition zone between 500 and 700. And the aquifer
I's fromnegative 700 and bel ow.

Q And Goodnight's disposal operations are in
what you've identified as the aquifer, right, bel ow
m nus 7007

A. Correct. All their injection is belowin
the aquifer.

Q Just real quick, the key takeaways here,

di scussing Ops Geologic's analysis and their, in your
opi ni on, unreasonabl e paraneters, how does this relate
to your determ nation about barriers across the zone?

A. The little green bars on the left-hand side
and the -- you alnobst can't see them on right-hand
well, but there are, | think, two little baffles that
are identified using that 1.5 percent.

But if you just go in the 7 percent, or
even sinpler, is if you ook at Ops' perneability
nodel on the right-hand col umms, those areas that do

not have any wiggles, that is below .2 mllidarcies.

Page 52

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ W N P

N T T N N T e e e R R R N T e
o A W N P O © 0O N O 0o~ W N +—» O

And if you use that .2 mllidarcies, you have
significant permbarriers.

The back lines | estimated at about
7 percent porosity cutoff. And if you | ook at those
in the well to the right, you have probably a 50-foot
zone that's continuous |ow perm And if you just
correlate that over to the well on the left, that
cones out to, | don't know, probably 100 feet of
continuous vertical |ow permthat would be a
significant permbarrier by any estimation. And if
you go up and down the well, you have a significant
nunber of these small perm barriers.

But, again, |looking at the 211 well, you
only need a few feet of permbarrier to create
pressure isolation. But all of these intervals were
going to be trenmendously inpeding any potenti al
vertical flow through the intervals.

Q And, again, you've got your tiering based on
nmean sea |l evel of right-hand side, right?

A. Correct. That's unanbi guous depth rather
t han an anbi guous nonencl at ure nane.

Q Next slide here, again, talking about perm
barriers and potential fracture pathways, what does
this next exhibit show -- slide show on --

A. So this is the RR Bell San Andres core. And
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basically, you can read through, but there's a nunber
of those zones that are horizontal thin beds that are
very | ow pernmeability. There's one that's .3
mllidarcy, .3, .1 mllidarcy. All of those would be
significant barriers to vertical flow, and they are
al ong beddi ng pl anes.

And you can see the different colors of
the rocks. As you go up and down, each one of those
IS a separate depositional environnent that's a
beddi ng pl ane that goes across the EMSU. So
basi cally, horizontal |ayers that are sufficiently | ow
to be perneability barriers to vertical flow,

Q Are you seeing any vertical fractures
i ndicated at this --

A. And | see no vertical fractures in this
section of this rock, which, in part, as far as | can
tell, is the only evidence indicating fractures. But
| don't see any in this well.

And then the extension of those
fractures through the Grayburg and through the
perneability zone are around Jim s high gamm ray
spi ke and his anhydrites. And then getting those down
to there, | don't see any evidence in this photo that
there's an extensive vertical fracture network.

Q Continuing on your discussion and also this
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I s about vertical fractures here, and this is fromthe
core of the EMSU 679, | think this is fromEnpire's
exhi bit, but you made sone nodifications to it,
explain to the Conmm ssion what you did here and how
this relates to your anal ysis about potenti al
fracturing and communi cati on between the zones.

A. So the inplication that fractures are going
to extend 300 to 400 feet down into the San Andres
using the 679 data, if you look at this one 8-foot
section of core, what you can see is that there are
fractures, but they're isolated to individual |ayers.

So you have a fractured interval, then
you go above and you see a non-stained, non-fractured
i nterval, then you see a stained interval, and then a
non-fractured stained interval. So none of these
fractures extend over a large vertical section.

The other thing in Lindsay's paper, if
you read it, it basically says that nobst of or
predom nantly these fractures occur in karsted areas.
And these karsts are layers, so it's not a | arge karst
| i ke Carl sbad Caverns. These are |ayers that are
bedded. And if those are fractured, that would al so
i ndi cate that you can have significant perm al ong a
karst, but it's going to be along a beddi ng pl ane that

would allow fluid to mgrate al ong the beddi ng pl anes
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up fromthe edge water drive or any other nmechanism

But the primary fluid mgration pattern
is going to be al ong beddi ng planes, and that's just
st andard geol ogy.

Q Myving on to -- well, | think this is
getting into the oil-in-place analysis or sonme nore
di scussi on about Ops Geol ogic's assessnent about the
potential for production here. Wat does this show?
And explain howit relates to your analysis.

A. There's a |l ot of discussion about
San Andres, San Andres water. So | just took the Ops’
San Andres structure map and on the right-hand side
| abel ed all the wells that have drilled below the
produci ng oil -water contact and into the San Andres.

And so | think there's nine wells that
are penetrated bel ow the produci ng oil -water contact
and in the San Andres, by their definitions. There
are also a nunber of wells that are very close to the
produci ng oil -water contact.

And, again, this producing oil-water
contact was designated in 1939 or so. And so post
that drilling, there's been a significant anount of
extraction of oil which would have hel ped the edge
water m grate up along beddi ng planes into the center

of the thing.
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The other thing this indicates is, and
goes for later on, is that we already have wells
penetrating into the San Andres, and if there was any
oil there, it would probably be already depl eted.

Q And, again, that's San Andres as defined by
Ops Ceol ogic, right?

A. Yes.

Q And that's above what Enpire had identified
as its permbarrier, correct?

A. Correct.

Q Next slide here, just at a high |evel, what
does this show and how does it relate to only
anal ysi s?

A. Well, another thing that was brought up in
this thing was a recovery factor. And so Tall Cotton
is the only isolated CO2 recovery in an ROZ zone, so |
basically had to ook at it.

Basically, ny analysis, using just a
standard rate cum pl ot showed that there was 8 mllion
barrels of oil as ny estimate at ultimte recovery.
The current recovery now is about 5 mllion barrels.

Q Okay. And that's the basic gist of this
one, key takeaway?

A. Key takeaway, ny estimate of 8 mllion

barrels is the recovery of the Tall Cotton conplete at
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t en-acre spacing.
Q Next slide here, how does that relate to

this analysis of the Tall Cotton Field?

A. Well, the way to get to a recovery factor is
you' ve got to have an oil in place and a recovery. So
|'ve got a recovery at 8 mllion barrels. Now | need
to figure out what oil in place |I'm going to use.

Basically, | came up with 126 mllion

barrels per section. And that EOR at ten-acre spacing
was 8 mllion, and you cone up with a recovery factor
of 6 percent.

Q Okay.

A. The other -- |I'msure people will ask ne
guestions about this.

Q Wwell, if there's sonmething you feel is
| nportant so say, you know...

A Well, it's just that the Tall Cotton, even
though it's a lesser quality rock than nost of the
other CO2 floods that I've reviewed, the EMSU is
significantly less quality rock with respect to
porosity, oil saturation in the cores and net to gross
than that Tall Cotton.

So ny estimate is that, you know, a
range between 1 and 6 percent recovery factor would be

reasonabl e, using the Tall Cotton as an anal ogy and
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using Ops' net pay cutoffs as a standard.

Q Next slide here, explain howthis relates to
your econon ¢ anal ysis of potential recovery in the
EMSU, based on Ops Geol ogic's petrophysics.

A. So this is Ops Ceologic | ow side cases. |
used their | ow side case because | thought the high
si de case was unreasonabl e and not of expectations.

But what it does showis that there is a
concentration of oil in place, basically just in the
crest. So identified by about three or four wells.

The Upper San Andres, which has al ready
been penetrated and produced, in that core area of
about four sections, they have about 10 mllion
barrels of oil per section. And 10 mllion barrels at
ten acres cones out to about 156,000 barrels. And I
just did, okay, on a per well basis, 1 to 6 percent
recovery, would be 1,500 barrels or 9,300 barrels,
which are credibly | ow

And then I went to the Lower San Andres,
which is a nuch thicker reservoir. |If you |ook at the
t hi ckness, it's between 900 and 1, 000 feet thick.

O her interesting thing here is that the RR Bell,

which is an older well, is kind of a unique
oil-in-place calculation. |If you |look at that, it's
at 40 mllion barrels per section, but all the other
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wells around it are, you know, in the 20 mllion
barrels.

And anytine you see an anonaly |ike
that, again, you'd like to investigate it and say is
there a normalization process with the petrophysics,
or is there sonething that unusual, or is that just a
single 40-acre amount of oil in place.

The ot her thing you notice on these maps
as you extrapol ate outside of this area, the oil in
pl ace significantly reduces. And if you | ook at sone
of the estimates from Enpire, they used a constant oi
I n place across the entire unit.

But if | was going to do a pilot, if you
beli eved these maps, | would use these areas as ny
pilot project. But based on the recovery factors from
the Tall Cotton, | see very little evidence of
econom c potential recovery.

Q Now, you nentioned Enpire using a constant
saturation across an area. Are you talking about
their econom c analysis that M. West presented?

A. Yes. And John McBeath's analysis, as well.

Q OCkay. And you reviewed Enpire's economnc
anal ysi s?

A. Briefly, yes.

Q Okay. And did you identify that they were
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usi ng any of the data provided by any of their
experts' petrophysics, geologists, in their economc
anal ysi s?

A. No, they did not.

Q Next slide here is, | think, your | ast
slide. Explain what this neans and how it relates
again to your analysis about whether or not there's
potentially econom c recoverabl e hydrocarbons?

A. Most of ny analysis on this was rebutting
sonme other analysis. But in ny opinion, Jim
Davi dson's analysis seened to fit the data better than
anybody else's. So using his analysis, and especially
since Jimcreated his nodel, but then he applied it to
five other blind tests outside the EMSU, and they all
corroborated the actual data, | felt very confortable
that his nodel was at |east a reasonable
representation of the oil in place in the EMSU.

I f you | ook down at the table in the
bottom if you notice, the other tables were 10
mllions barrels per section and 20 mllion barrels
per section. Now, in the producing zone, the actual
Grayburg, | have about 21 mllion barrels in the
Grayburg on a per section basis.
But as you go below that, the potenti al

residual oil zone, which is the 150 feet below the
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produci ng oil -water contact, | have about 9 mllion
barrels per section.

Now, if you get down to the transition
zone, between 500 and 700, |'ve got about 5, 6 mllion
barrels in place. And even if you use the nost
exaggerated recovery factors, that becones
insignificant relative to economcs. And anything
bel ow negative 700 where Goodnight is injecting, it's
just m nuscule. Significantly insignificant to any
concept of econom c recovery.

Q M. Knights, you testified at the begi nning
t hat you had experience conducting eval uati ons,
assessnments for nore than two dozen CO2 fields across
the Central Basin Platform right?

A. Correct.

Q How does this proposed project here in the
EMSU rel ate to what you've seen and you' ve assessed in
terms of CO2 recovery or potential for an actual
project, relative to your experience across the
Central Basin Platfornf

A. It would be significantly bel ow the quality
of reservoirs that |'ve eval uated previously.

Q Have you seen anything in your analysis that
woul d -- does this conpare in any way to anything

you' ve seen in your analyses of CO2 recovery projects?
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A. No. This is a unique aninmal. Like
menti oned before, all these things are unique aninmals
and you have to take it fromthe data that you have
and evaluate it.

But in ny opinion, there's significant
physi cal data to suggest that Jim s petrophysical
anal ysis is probably the nost accurate of all.

And the other thing | can say is | don't
t hi nk anybody has underestimted the oil in place. So
| think there's another case that could be | ower than
Jims.

Q What is your opinion -- when you refer to
"Jim" you're referring to Dr. Davidson, correct?

A. Yes. | apologize. Dr. Davidson and I work
in the same office, so Il'mvery famliar with him

Q GCkay. MVWhat's your opinion about whet her
Enpire's produci ng zone and Goodni ght M dstream s
di sposal zone are in comunication?

A. There's absolutely no evidence that there's
any communi cation. And there's significant evidence
that says there's a significant nunber of perneability
barriers between the Goodnight injection zone and all
of the shall ow producing zones and the potential ROZ
zones that are above, say, you know, Jims gamm ray

spi ke at about negative 500.
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So ny overall concept is between
negative 500 and up is unique, separate. There's sone
oil saturation up there that sonebody m ght be able to
go after. And then from 700 down, it is a conplete,
separate, isolated reservoir that has uni que
characteristics. And those two won't interfere with
each other at all.

Q What's your opinion about whet her
Goodnight's injections inpair Enpire's ability to
devel op recoverabl e hydrocarbons?

MR. WEHMEYER: (Object. This is outside the
scope of any of his filed testinony.

HEARI NG OFFI CER HARWOOD: M . Rankin.

MR. RANKIN:. M. Hearing Oficer,
M. Knights has testified that the scope of his
testinony is to evaluate the geol ogy, whether there's
any recoverabl e hydrocarbons and whet her there's any
communi cati on between those zones that would affect
recovery. That is exactly what his scope of
testinmony is.

HEARI NG OFFI CER HARWOOD: "1l allowit.
Overrul ed.
BY MR. RANKI N:

Q M. Knights, what's your opinion about
whet her Goodnight's injection is inpairing Enpire's
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ability to devel op recoverabl e hydrocarbons in
Goodni ght' s di sposal interval in the EMSU

A. It would have no inpact, in nmy opinion.

Q What's your opinion about whether Enpire can
devel op a potential ROZ in the shall ower EMSU
I nterval s while Goodni ght continues to di spose of
produced water into its disposal zone?

A. | think that very -- correct. Could you
repeat the question?

Q What's your opinion about whether Enpire can
potentially develop an ROZ in the shall ower EMSU
I ntervals while Goodni ght continues to di spose of
produced water into its disposal zone?

A. Yes. | think -- is that the shortest
answer ?

Q In other words, in your opinion --

A. They're conpletely isol ated and separ at ed.
And any activity above negative 500 or above negative
700 and bel ow 700 are going to be conpletely isolated.

Q Based on everything you revi ewed and
everyt hing you' ve heard, do you believe there's any
basis to suspend Goodnight's injection operations?

A. Not, | do not.

MR. VWEHMEYER: (Objection. This is

absolutely outside of anything the witness would have
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personal know edge on, and it's speculation in terns
of what the Comm ssion should do.

HEARI NG OFFI CER HARWOOD: That will be for
the Comm ssion to decide. Sustained.

MR. RANKIN: Very well.
BY MR. RANKI N:

Q M. Knights, you ve heard sonme di scussion
during Enpire's testinony fromtheir witness that nore
data is required in order to nmake a determ nation on
the potential for ROZ devel opnent in the EMSU.

What ' s your opini on about whether or not
nore data is required to make that determ nation?

A. | believe there's plenty of data here to
make a decision. | think the -- well, | nmean, if
sonebody wll ask me, 1'I1l...

Q Okay. So your bottomline takeaway is that
there's plenty of data to nake a deci sion about
whet her there's a potential ROZ or whether there's
I njection inpacting any potential recoverable
hydr ocar bons, correct?

A. Correct.

Q Let ne ask you this, M. Knights. Wat's
your bottom line takeaway opi nion about what Enpire is
proposing to do here and what Goodni ght has been doi ng

and whether -- what's your bottomline anal ysis about
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those two things?

A. Well, | think there's two isolated --
different, separate, isolated reservoir potential, and
one is an aquifer that is incredibly |arge and
unusual . And one is shallow and isolated and has, in
my opinion, maybe a marginal amount of oil in place to
be attacked from an econom c standpoi nt.

Q You said that the San Andres is very | arge,
correct?

A. Yes. | think one of the nobst interesting
things is that it's actually under-pressured, so .38
psi per foot. And the anmount of w thdrawal of fluid
and the amount of injecting fluid, with seem ngly no
i ndi cation of pressure buildups, indicates that it's
just a trenmendously |l arge reservoir.

And it goes back to Mel zer and
Trentham s theories about how this water was pl aced
and how the m gration paths happened and where they
did. And matches with the |larger scope things that we
see in the Central Basin Platformon where the oil is.

Q And just explain, if you would, how that
relates to your bottomline opinion. | nean, the size
of the reservoir and the pressures, how does that
relate to your ultimte concl usions here?

A. The concept of fluid mgration, especially
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vertically, would need a pressure differential and a
reason to go up. And when you have a significantly
| arge reservoir that's under-pressured and with the
wi thdrawal rates and injection rates showing it has
I ncredi bly high perneability, there's no reason for
the water to go up at all.

MR. RANKI N: Thank you very nuch,
M . Kni ghts.

M. Hearing Oficer, | have no further
guestions of M. Knights and nmake hi m avail abl e for
Cross-exam nati on.

HEARI NG OFFI CER HARWOOD:  AIl right. It's
10:24. We'll call it 10:25 to make the math easier.
Let's conme back at 10:40. We'll take our m d-norning
br eak.

(Recess held from 10:24 to 10:40 a.m)

HEARI NG OFFI CER HARWOOD: M. Wehneyer,
Cross-exam nation?

MR. VEHMEYER: Thank you.

CROSS- EXAM NATI ON
BY MR. VEHMVEYER:
Q We've never net before, and didn't get a

chance to visit at the deposition. That was sonebody
el se, yeah?

A. Correct.
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Q Simlar to ny visit wwth Dr. Davidson, what
| want to kind of talk a little bit about sone of the
data relied on, sonme of your nmethods and ultimate
concl usi ons.

And before getting into that, | wanted
to tal k about some of the process that brought you
here. |1'mgoing to try to share ny screen.

And in ternms of your original report, do
you renmenber authoring a report on or about August 26,
20247

A. Yes.

Q And if we get down to your signature page,
you signed that report?

A. Correct.

Q That was under penalty of perjury?

A. | would assune so.

Q And, in fact, you al so stanped nunerous of
your reports with your geol ogy seal ?

A. Correct.

Q \When you put the stanp on the report -- do

you renmenber, did you a stanp this one?

A. | don't know. 1Is it on there?

Q | don't knowif I lost it on the watermark
with the copy job. 1've seen it on others. | just
don't know if | lost it.
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A. | do not know.

Q What's the significance when you stanp those
reports?

A. It's just a professional geol ogic stanp,
license. |I'ma |icensed petrol eum geol ogi st.

Q Basically, that the work conforms with the
st andards associated with your |icense?

A. Yes.

Q Now, M. Rankin covered at the start of your
testi nony sone of these changes you made. And | just
want to make sure the comm ssioners have a handl e on
how drastic these changes were that you nmade.

The first which you said you were
working in the wong foot increnments in interpreting
Dr. Davidson's work; is that right?

A. Correct.

Q And so will you explain to the conm ssioners
what your error was when you signed your first report
under penalty of perjury with respect to that
hal f-f oot increment?

A. | summed the hydrocarbon pore volunes, and |
assumed that it was 1 foot, but it was -- that wasn't
me, was it?

Q No, sir.

HEARI NG OFFI CER HARWOOD: Thank you, Sheil a
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for cutting that person off.

A. Coul d you rephrase the question.

Q Yes, sir. Wth respect to the half-foot
i ncrenent that you erred on in the first place, wll
you tell the Comm ssion how you nade that error.

A. It was a |ist of hydrocarbon pore vol unes
and | summed them up, but it was for half-foot, so |
needed to multiply it by.5. And it was -- the file
was | abeled -- it confused ne.

Q So with respect to your opening testinony,
you rendered opinions as a geol ogi st about
hydr ocarbons in place here. Yes?

A. Correct.

Q Tell the comm ssioners by way of order of
magni t ude how this changed those oil-in-place
esti mat es.

A. 100 percent.

Q So you swore under penalty of perjury, you
think you actually stanped this thing with your
geol ogy seal, with Netherland, Sewell letterhead --
and you can tell the Conm ssion Netherland, Sewell
| etterhead is on here. Yeah?

A. Correct.

Q And you said: These are my opinions. These

are the reasonabl e opi ni ons based on ny work.
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And you were literally off in terns of
t he hydrocarbons before this Conm ssion by a factor of
100 percent?

A. Correct.

Q Okay. How did the error cone to your
attention?

A. I'"'mnot really sure.

Q And that wasn't the only change. After
M. Padilla took your deposition -- and M. Padilla,
he's not a geologist, is he?

A. | don't know.

Q Okay. M. Padilla takes your deposition and
you make anot her big change to your opinions, don't
you?

A. Relative being -- a change from 30 percent
cutoff to the 20 percent saturation cutoff.

Q Tell the comm ssioners in terns of order of
magni tude on the saturation cutoffs, how does that
affect the volunmes of hydrocarbon here, oil in place?

A. | don't know. But it added oil in place.

Q A significant anmount, doesn't it?

A. | don't really renenber. Maybe 20, 25
percent.

Q OCkay. So you're off by a nmultiple of

100 percent because you didn't know the correct foot
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I ncrements. And then you're off by another 20 to
30 percent because of the cutoff percentage?

A. Yes.

Q How did that error cone to your attention?

A. That wasn't an error. That was a --

Q Interpretation?

A. | used 30 percent in nmy original, nore of
what | expect the oil in place to be. But then |
realized that everybody el se was using 20 percent, and
so | thought, well, just for relative purposes, |
shoul d join the bandwagon and use 20 percent water
saturation cutoff.

Q The water saturation, | nean, that's a big
variable in input into all of these formulated arrived
at oil in place?

A. Yes. One of the primary cutoffs.

Q And scientific method you used for naking a
devi ation fromwhat you swore to in the first place to
what you swore to and sealed in the second pl ace was
you, quote, unquote, wanted to join the crowd?

A. Yes. To nake it easier for conparable
reasons.

Q One of the slides that M. Rankin visited --
first, with respect to the core in 679, did you ever

physically | ook at that core?
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A. No. | had pictures.

Q Well, I guess if you didn't physically | ook
at the core, you also never went in and described the
core. Do | have that right?

A. Correct.

Q | thought I had M. Rankin's presentation
already pulled up to avoid wasting your tine. |
didn't, so let nme get toit. Actually, it threw ne
off. It was titled "Trial Exhibits." | did have it.
This is not trial exhibits, it's the presentation, but
|"ve got it. All right.

A. Everybody nakes a m st ake.

Q We're in the presentation that you just went
t hrough, and I want to focus on this core. So we know
you didn't |look at the core. W know you didn't
descri be the 679 core. In building a facies nodel,
which is what Dr. Davidson used -- yes?

A. | believe he did.

Q -- wouldn't it be really inportant to
actually look at the core and study the core and
descri be the core as part of building that facies
nodel ?

A. Not necessarily.

Q You also didn't use the RR Bell core at al

as part of the analysis, did you?
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A. In ny analysis?

Q In Dr. Davidson's analysis, which, again,
you rely on his analysis in terns of building
oi | -in-place nunbers, right?

A. Yes, his petrophysical analysis.

Q Would using the RR Bell core have been
I nportant to that if you're going to rely on a facies
nmodel ?

A | really don't know.

Q Wth respect to the facies nodel, in terns
of rock facies, that would be a geol ogi st that would
assist wth identifying and selecting rock facies.
Yes?

A. It would be hel pful to be a geol ogi st.

Q Did you assist Dr. Davidson in his rock
facies sel ection?

A. No.

Q Dr. Davidson, is he a geol ogist?

A. Not by degree, no.

Q Wiy didn't you help Dr. Davidson with the
rock facies selection if you're a geol ogi st or
actually a geologist that's been designated as an
expert in this case?

A. Because Jimis an expert petrophysicist, and

one of his main jobs is describing rocks fromtheir
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petrophysi cal characteristics, which are not always
vi sual but actually quantitative.

Q As we talk about reliability of testinony, |
want to focus in on this EMSU 679 core. Did you add
the purple arrows that go up and down?

A. The blue and green arrows, | added. And the
depths at the bottom | added.

Q So 4230, 42327

A. Yes.

Q And the descriptions there to the side of
the blue arrows, when it says, "Non-Fractured, Non-QO |
Stained," did you add that?

A. Yes.

Q And so in your testinmony with M. Rankin,
what you were explaining is that you have oil -stained
intervals that you can see the staining, and then you
have an interval next to it that's not oil-sustained?

A. Correct.

Q And just for the comm ssioners, as we assess
gualifications and reliability of testinony, how were
t hese cores prepared?

A. | would assune standard procedures.

Q Can you describe those standard procedures?
A. Not specifically.
Q

Now, if we just take -- let's take this one
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as an exanple. Can you see ny cursor? |'mat 4236.

A. Yes.

Q Do you see the blue arrow?

A. Yes.

Q And then there's a green arrow i nmedi ately
below it. You added both of those?

A. Correct.

Q And you saw fit to add the verbiage
"Non- Fractured, Non-O| Stained," to the one belowit?

A. Correct.

Q Explain to the comm ssioners what's
| nportant about that distinction between the stained
above and the non-oil-stained bel ow, according to you?

A. It shows stratigraphic variation over
limted intervals of about a foot to half a foot, that
you can have stratigraphic variations in a horizontal
sense.

Q Can you explain, as a matter of geol ogy, how
on earth it could be that you could have this very --
you woul d agree this is very highly oil-stained right
here where I'mindicating at the bottom of the green
arrow?

A. Correct.

Q And then just immediately touching it, there

woul d be no oil staining whatsoever?

Page 77

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

A. Correct.

Q Just explain, as a geol ogist, now that
happens, so that the conm ssi oners understand.

A. Well, there's probably a perneability
separation, a depositional separation. It could be an
unconformty, that fluid properties mgrating through
one does not migrate through the other. And it also
I ndicates that there's lateral mgration and not
vertical mgration.

Q As a scientist, are you famliar with the
termthat Dr. Davidson used after com ng back fromthe
break and visiting with counsel, called a
"preponderance of the evidence"?

MR. RANKIN: Objection.
BY MR. WEHVEYER
Q |Is "preponderance of the evidence" --
MR. RANKI N: Characterization. Objection.
HEARI NG OFFI CER HARWOOD: Rephrase. Leave
out the "after visiting with counsel."
BY MR. VEHVEYER

Q So you were in here when we were on this
| ssue of barriers and | said: Are you going to sit
here for Netherland, Sewell and tell these
comm ssioners that there's a barrier?

And he said no.
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Do you renenber that?

A. | renmenber that diatribe. I'mnot really
sure | understand what the concl usi ons were.

Q And then we cane back fromlunch and he
started speaking of a preponderance standard. Do you
remenber that?

A. | don't renmenber those exact words.

Q Does preponderance have any scientific
meani ng? Sounds kind of like a legal thing. Does

preponderance have any neaning in your science world?

A. | nean, it neans -- to ne, it neans a |ot.
Q Okay.

A. | have nore than just a piece of data.

Q And we may have just mssed. Is that a

scientific term that you' re aware of?

A. Scientific? | don't knowif | have a
scientific dictionary, but not a defined scientific
term

Q As you' ve worked with Dr. Davidson over the
| ast 15, 20 years, have ever heard himuse the phrase

or term "preponderance"?

A. | don't know.
Q Well, let's pick your -- | asked why, as we
| ook at this 4236 -- and, again, after all the work

and the many witten statenments in the case that
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you' ve signed, there's been at |east five different
signed statenents by you, right?

A. | think -- yeah. One revised, one revised
and a sur. Five.

Q Plus a sworn deposition?

A. So is that six?

Q | wouldn't count the deposition. But you
did that, too.

A. Okay.

Q So after all of those, M. Rankin and you
sel ected 24 slides here, give or take, to conme and
tell the story. And this was one of them right?

A. Yes.

Q And | asked how on earth do you explain
that, and you said -- you gave the conm ssi oners how
you woul d explain the difference between how you can
have oil staining i medi ately above and non-oil stain

| mredi ately below, right?

A. Yes. |I'mnot sure | understand that
guesti on.
Q Yeah. | asked how, as a matter of science,

do you explain this highly oil-stained core, and then
i mredi ately below it, there's no staining at all. And
t hen you gave the conm ssioners under oath here an

expl anati on, according to you as a geol ogi st, how that
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happens.

A. How it could happen, yes.

Q And is that to the standard of whatever
certainty you would hold yourself to and Netherl and,
Sewel|l to as part of your work in the case?

A. | believe that's a good explanati on of how
t hat coul d occur.

Q It's not just a wld guess. You chose 24
slides. This is one you thought was nobst inportant.
| asked how on earth does this happen from what you
deci ded was an inportant slide. You gave the
conmm ssi oners your answer, and you're standing by that
and that's the degree of rigor that you, as an expert,
bring toit. Yes?

A I'mstill not sure | understand the
guesti on.

Q Is this a part of a full dianmeter core
anal ysi s?

A. This is probably half-slabbed core.

Q So with respect to core analysis, with
respect to each foot, are they going to actually pull
that core out and clean it before neasuring porosity
and perneability?

A. | would probably say in sonme cases, they do,

I n some cases, they don't.
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Q And then there's going to be a smaller piece
fromthe thick side of the slabbed core that's crushed
to acquire oil and water saturation?

A. Correct.

Q And the cleaning of the core, that's going
to be done before the core is slabbed, correct?

A. Before the core is slabbed?

Q Yes. The cleaning of the core to neasure
porosity and perneability is going to happen before
the core is slabbed. Do you understand that that is
part of the Core Labs process on full dianmeter core
anal ysi s?

A. | would defer to ny petrophysical expert on
that. He understands.

Q And then only after all that is the slab
goi ng to be photographed and descri bed? O you don't
know?

A. That could be a procedure.

Q So following --

A. Sounds reasonabl e.

Q So following full dianeter core anal ysis,
the core will have been stripped of all appearance of
non-oil -stained core in each foot and a piece of core
that is oil-stained and then you get the photographs.

In ternms of the procedure that cane for
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t hese phot ographs to be, you have no idea, do you?

A. Typically, they're not cleaned before they
do the core anal ysis.

Q Dr. Lindsay shot through the roof when he
saw this slide fromyou. Do you understand the
expl anation for how two pieces of core that are
touchi ng each other and one is heavily oil ed-stained
and other one is not, is that it has literally been
cl eaned out as part of this procedure? That literally
all of the oil that was in that slab, that |ooked just
| i ke the one above it --

MR. RANKI N: Objection, M. Whneyer is
testifying.
HEARI NG OFFI CER HARWOOD:  Overrul ed.

A. So yes, that could be an explanation for
that as well.

Q Wuuldn't that be a nore likely -- I'"mnot a
geol ogi st. But just looking at this thing, wouldn't
that seemto make nore sense, as a matter of science,
when you see sonething that heavily oil -stained
| mmedi ately above the one that is not?

A. Yes. | think that would be reasonabl e.

Q Wiy before comng in here and giving the
Comm ssi on these opinions, did you not do the work to

be able to speak authoritatively and clearly on
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| nportant issues |ike this?

A. | guess | could have done nore rigorous
detail, but the specifics | was trying to get to here
was that the fractures do not extend across vertical.

Q Well, as we tal k about fractures, again, so
to help orient the comm ssioners, this core is about
3 inches in diameter, give or take, 3 and a half
I nches?

A. Okay.

Q So as we get this core, even if it went al
the way down to the Grayburg, you're only getting to
| ook at 3 inches. And so if a fracture is apparent
here and doesn't work perfectly vertically straight
t hrough the entire core, it's going to neander outside
of the 3 inches in dianmeter and you're got going to
see the continuous nature; isn't that right?

A. Correct.

Q And so as you tal k about nonconti nuous
fractures, that they're observed in shorter intervals,
there's no way to view one fracture that's going to go
perfectly straight up in the core, is there?

A. Correct.

Q Now, just while we're on the slide, and |'m
jumping around a bit, but fracture studies, did you

performany fracture studies here?
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A. No.
Q Did you performany frac gradient studies?
A. No.

Q And so if the commi ssioners wanted to know
wth respect to these fractures -- and we can agree
that there's fractures in this core, right?

A. Correct.

Q And because you showed a different slide --
"' m now wor ki ng off of your Slide 18. That doesn't
show a | ot of fractures. That was one of the reasons
you chose this one?

A. No. | chose this one because it had sone
stratigraphic variability and perneability
variability.

Q Obviously, whether we're talking RR Bell or
the 679, we can certainly find plenty of sections in
that core that has extensive fractures in it, can't
we?

A. | do not know. | didn't ook at all the
core.

Q And | guess the discussion about fractures,
was that really to the ends of M. Rankin's questions
over this idea of inperneable barriers or baffles of
barriers to flow?

A. Could you restate that question?
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Q Yeah, just why we're tal king about
fractures.

A. Wy we're tal king about -- is that a
guestion or --

Q Yes, sir. And | appreciate you asking ne to
rephrase.

The reason that we're tal ki ng about
fractures and core is because this is part of your
story on the testinony that pertains to conmunication
between the Grayburg and the San Andres?

A. Correct.

Q And so did you review Bob Lindsay's fracture
study that he prepared?

A. Yes.

Q And he's al so now prepared one for the
RR Bell core. Wuld you like to see that one?

A. Not really.

Q But I'mtrying to understand in ternms of the
baf fl es, what were your paraneters for setting a
baffle flag? O did you set the baffle flag or are
t hose Dr. Davi dson's over on the --

A. Those are Dr. Davi dson's.

Q Did you cone up within any baffle flags?

A. The only baffle flags are on one of ny other

slides here, where | represented two wells, using a
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sensitivity of where | would create sone baffles in
t hose two | ogs.

Q And what were your standards for those
baffl es?

A Well, they're two visual things. One using
Dr. Birkhead's perneability estimate of |ess than .2
mllidarcies. And then | also used a 7 percent
porosity as an anal ogy for things that are less than 1
mllidarcy perm

Q You've seen M. Birkhead's slides. There
are certainly places in the core that have very | ow
porosity but very high perneability.

A. Low porosity and high pernmeability?

Q Yes.

A. Yes.

Q That is the characteristic of the rock in
this area. You will find places that have | ow
porosity, high pernmeability?

A. Yes. The lower the porosity, the | east
likely it is to have high perm

Q However, as it cones to bear here on what
was actually observed and neasured in the core, that
Is not the case in a great many places. There are
pl enty of places with | ow porosity that have very high

perneability?

Page 87

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

A. Plenty of -- | didn't do a statistical
anal ysis on that.

Q So in terns of tal king about barriers to
flow or baffles to flow, you have not done a study
| ooking at in instances of |ow porosity, what the
perneability |looks like; is that true?

A. No. 1've looked at all the porosity perm
plots, so |I've | ooked at all that data.

Q So now|l'mjust going to illustrate -- can
you see in -- this is a slide that | think you either
showed the exact slide or some variation of it, right?

A. Yeah. | understand it, though.

Q To orient the conm ssioners, the purple dots
are core neasurenents out of the 679. The |ighter
green is North Monunent. Blue is the 458. And the
ot her shade of green is the Bell. Correct?

A. Was that to ne, correct?

Q Yes.

A. Yes.

Q And so with respect to your baffle cutoff,
you were | ooking at 7 percent porosity?

A. That was one of ny estinmates, and the other
was .02 mllidarcy fromDr. Birkhead' s work.

Q .02 or .27

A .02.
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Q And so if it was less than 7 percent
porosity, did you give consideration to perneability,
or did you call that a baffle?

A. No. | just said that that was perm
barriers, potential permbarriers.

Q Sonmething with | ess than 7 percent porosity
you called a potential permbarrier?

A. Correct.

Q That was the only standard?

A. No. Also the .02 mllidarcy from
Dr. Birkhead's work.

Q So would it have to be |less than 7 percent
porosity and also less than .2 mllidarcy in
pernmeabi lity?

A. No.

Q So if it was nearly under 7 percent
porosity, that was enough to trip a flag for you to
call it a permbarrier?

A. Yeah, a potential permbarrier.

Q Irrespective of what the perneability would
be below that 7 percent?

A. Correct.

Q Where in science would you find that
7 percent porosity would be a permbarrier? Were can

| read that as a matter of industry standard or
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accept ance?

A. Now, that is -- literature, |I'mnot sure.

But 7 percent is basically that 50/50. Half of those
are above 1 mllidarcy and half of them are bel ow

1 mllidarcy. So it gets you a |ikelihood that that
IS maybe not nore than likely, but a reasonable
vertical permbarrier.

Q Okay. And so if -- and |I'mnot being a
smart aleck with this. But other than taking your
say-so, if the comm ssioners wanted to know where does
this standard of |less than 7 percent porosity sonehow
becone a perm barrier, what is that?

A. It would go back to the porosity perm plot,
and you | ook at the plot and you | ook at 7 percent
porosity and you | ook at the distribution of
pernmeabilities within there. You do have a few points
that are very, very high perneability, but you have a
significant portion of those that are | ower
permeability.

So when you put those barriers up, if
you have a significant nunber of -- there's a 50/50
chance that that's a permbarrier, and you have enough
of those, it beconmes a preponderance of the evidence.

Q And I'mjust trying to understand this.

Because you didn't give consideration to perneability
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on your 7 percent porosity cutoff for making a

barrier. And | hear you're cutting it two ways. You

were cutting it at M. Birkhead's .2 mllidarcy on
perm - -

A .02.

Q .02. =-- or you would cut it at anything

under 7 percent porosity, right?

A. Yes. Those are two reasonable definitions
of -- the .02 is probably highly likely. The
7 percent is probably reasonably |ikely.

Q But wouldn't you want to know what the -- if
you're cutting this off as 7 porosity, wouldn't you
want to know, based on these particul ar rock
properties, what perneability looks like in that rock?

A. Well, the problemw th using actual
pernmeability is you need a core data. And for
99.9 percent of the rock when you're nmaking these
anal yses, you're not going to have core data. So
you're going to have to use sone statistical analysis
to determ ne nore than likely or less than |ikely what
the permof that rock would be if you did not have
core dat a.

And if you |l ook at this graph, you can
see very few points at 7 percent porosity are in the

hi gh pernmeability. So it's very unlikely that you'll
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have a 7 percent or |lower porosity that has a high
perneability, but you will have sone.

Q Well, help nme. And this is me being a
| awyer and not an engineer or a scientist. |'m seeing
the 7 percent, your cutoff -- am|l indicating
correctly on this X axis with the cursor where your
cutof f woul d be?

A. Yes.

Q Am 1 at the right increment over here at the
far left, this .02 mllidarcy?

A. Yes.

Q As you tal k about core, aren't all of the
data plots that I"mcircling here instances that woul d
be over .02 mllidarcy of perneability but |ess than
7 percent porosity that were actually neasured in
t hese four different cores?

A. Correct.

Q And obviously, if you have those types of
mllidarcy of perneability, fluid will flow, won't it?

A. Not necessarily.

Q Wiy not?

A. Well, the 1 mllidarcy is a standard
traditional cutoff for oil fluid flow And so
anything below that is probably nore than |ikely going

to be a barrier to fluid fl ow.
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Q W'Il take that in two pieces. Let's just
start first with the one that you just offered here.

So that the conm ssioners aren't m sl ead, that woul d

be in conventional nobile oil type environnent. Yes?
A. Correct.
Q So if we're |ooking below -- so you said you

set your baffle flag at 7 percent porosity. Based on
actual neasured core data, if we use the 1, you can
tell the conmm ssioners that there's piles of plots
here that have over 1 mllidarcy of perneability
nmeasured at | ess than 7 percent porosity, true?

A. Correct.

Q And according to you, over 1 mllidarcy, we
should all be expecting fluid to flow at that
pernmeability, right?

A. Yes, in a horizontal perspective.

Q VWhat if we add CO2 and we're no | onger
speaking in a conventional world? You understand this
whol e proceedi ng that week three of this is over
Enpire going in with CO2?

A. Correct.

Q | only ask, this is being alittle bit smart

al eck, because we've spent a lot of tinme tal king about

mobile oil in conventional world. And in terns of
nmobile oil, you understand Enpire is not expecting to
Page 93

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo o b~ W N P

N T T N N T e e e R R R N T e
o A W N P O © 0O N O 0o~ W N +—» O

get nmobile oil in the San Andres? W' re on the sane
page with that?

A. Correct.

Q If you apply CO2, the 1 mllidarcy of
perneability that you spoke to in the conventi onal
worl d, that comes down significantly, doesn't it?
Correct.

How far down would that come?

| do not know.

o » O »

Wuld .1 at | east be a reasonable estimte?

A. .1 for a gas reservoir would be about what
Dr. Davi dson assuned was a 7 percent porosity cutoff.

Q I'mtalking about perneability now [|I'm
sorry, we nmay have m ssed.

If you' re adding CO2 can you now expect

fluid to flowat .1 mllidarcy of perneability?

A. Gas to flowat .1 mllidarcy.

Q At what point would you have oil flow?

A. Sonmewhere between -- less than 1 mllidarcy,
| would assune, if it's got a gas conponent.

Q How about water?

A. Water, probably around that 1 mllidarcy,
pl us or m nus.

Q Have you done that work?

A. No.
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Q You're guessing at this?

A. No. | am making a professional judgnment.

Q Okay. But just as we put this plot into
perspective, you would set your baffle flag -- you did
set your baffle flag over here at 7 percent porosity.
And so now | '"masking -- in a CO2 world, you tal ked
about one, and | showed you where we've got plotted
core in four different cores in the San Andres and
Grayburg that have plots that are well over 1. If we
add CO2, we get even nore of these data points that
woul d then fall into fluid --

A. Sone nmobility, yes.

Q Wth respect to perneability barriers, if we
cone back to your -- what I'mtrying to figure out
Is -- were you here during the opening remarks by
M. Rankin, the very first day? W cane in on a
Thur sday and there was opening argunent. Do you
remenber that?

A. | probably don't remenber it specifically,
but | think I was here.

Q You were here, yeah. And M. Rankin said
that his experts were not given any gui dance on where
t he anal ysis was supposed to end up or where the
conclusions were to lie. He wanted themto cone and

make an objective assessnment. Do you renenber him
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mentioning that in opening argunents one way or the

ot her?
A. To that effect, yeah. | would assune that
t hat was. ..
Q | want to | ook back at your original report.

| think this is the one before the correction, and
this is no gotcha with the correction or not, but this
was the very first one you signed. Can you read that?
What was the second charge that you were given as part
of your work here? Can you read Nunber 2 to the
comm ssi oners?

A. Evaluate and confirmthe presence of
geol ogic barriers isolating the San Andres Formati on
fromthe overlying Gayburg Formation.

Q Wiy were you not engaged to just eval uate
the potential presence of barriers? Wy were you
engaged to actually confirmthe presence of geol ogic
barriers?

A. That is what it states there, but ny
analysis, if it did not find barriers, that would have
been ny anal ysis.

Q Is the reason that you were retained to
confirmthe presence of barriers that Goodni ght had
already drilled and was injecting saltwater into

Enpire's oil unit?
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A. Could you rephrase that?

Q At the tinme that you were hired to confirm
barriers, was the reason they were asking you to
confirm as opposed to eval uate whet her they existed
at all, because they were already injecting into the
oil unit?

A. At the tinme, | did not know. And although
It does say "confirmthe presence of geol ogic
barriers,” | interpreted that to be confirm or
unconfirm or deny.

Q Can you tell the conm ssioners about an
I nstance in which you would have been hired before
this to confirm geologic barriers?

A. No.

Q So if the comm ssioners want to know how
often you go around, as a Netherland, Sewell expert,
confirmng the presence of geologic barriers, this
woul d have been the first time you were hired to do
t hat ?

A. It was the first tinme there was sonething
witten that said that in a bullet point. But
confirmng perneability barriers is basically what |
do for a living, determ ning net pay and what is a
barrier, what is a reservoir, what is non-reservoir,

what is quality of rock, what is poor quality of rock,
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what i

presence of these baffles, in your reports, and | can
show you exanpl es, but you use the phrase "potenti al
barriers to flow. " You know that you have hedgi ng

| anguage t hroughout these reports that do not say

Net herl and, Sewell is saying there is, in fact, a
barrier. 1t says that there m ght potentially be a
barrier?

A. Correct.

in thi

Is not testifying. M. Knights is testifying.

agent .

with the reports or if we need another revision.

Sewel |

potential barrier?

Sewel |

S reasonable quality of rock.

Q So just com ng back here to confirmng the

Q Is that the testinmony of Netherland, Sewel
S case today?

MR. RANKI N: Objection. Netherland, Sewell

HEARI NG OFFI CER HARWOOD: Well, he's an
"1l allowit allow Overrul ed.
A. Can you repeat the question.

Q I'mjust trying to see if you're sticking

Is it the testinony of Netherl and,

, through you, as its agent, that there is a

A. Yes.
Q Is it the testinony of you, as Netherl and,

's agent, that there is, in fact, a barrier?
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A. There are many barriers between the 350 and
the 700 feet that | kind of eval uated.

Q Is it the testinony of Netherland, Sewell --
and Net herland, Sewell is the entity actually engaged
here to work, right?

A. Correct.

Q Is it testinony of Netherland, Sewell that
there is, in fact, across the entirety of the EMSU an
| nper neabl e barrier that prohibits the flow of any
fluid fromthe San Andres into the Gayburg? Yes or
no?

A. Could you repeat that again? | got to get
all these.

Q That's okay. The goal is to get this as
accurate at possible, and | appreciate you asking ne
to break it down and clarify. [1'll strike that.

As we visit concretely here on this
project, let me start with the first question, is it
the testinony of Netherland, Sewell, or you as its
agent, that there is a potential barrier to flow
bet ween the Lower San Andres and the Grayburg?

A. Yes, from--

MR. RANKIN: Qbjection. Form
THE W TNESS: Oh, sorry.
HEARI NG OFFI CER HARWOOD: Overrul ed.
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BY MR. VEHMVEYER:

Q Is it the testinony of you and Net herl and,
Sewel | here to this New Mexico G| Conservation
Conmi ssion that there is, in fact, an inperneable
barrier all the way across the EMSU that prohibits the
flow of fluid fromthe San Andres into the G ayburg?
Yes or no?

MR. RANKI N: Objection. Foundation. He's
tal ki ng about formation nonenclature that M. Knights
did not address in his testinony. So | think the
guestion needs to be specified so he understands the
questi on.

HEARI NG OFFI CER HARWOOD:  Overr ul ed.

A. Wth a caveat. Can | put a caveat in yes or
no or say it's gray? | don't know.

Q Is it gray?

A. Wll, the specific statenent you made, is
there a barrier, one barrier across the entirety of
the EMSU, | would say | have not identified one single
barrier, but many individual barriers.

Q Wth respect to what you' re saying, "many
I ndi vidual barriers,” is it the testinony of you, for
Net herl and, Sewell here to this New Mexico Ol
Conservation Comm ssion that taking the many barriers

that they prohibit -- that it is an inperneable
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barrier that does, in fact, prohibit any fluid
mgration fromthe San Andres into the G ayburg?

A. | would say significantly inhibits.

Q Can you help me with the difference between
significantly inhibits and conpletely stops?

A. I'"'mnot 100 percent sure, but the
preponderance of the evidence that |'ve revi ewed
I ndi cates that there is nore likely strong indications
of perneability barrier between fluid flow fromthe
Goodni ght injection zones and the Enpire shall ow
production and the shall ower potential ROZ.

MR. WVEHMEYER: |'d object to the
nonr esponsi ve and ask that that be stricken. And
this is to the ends of -- I'"'mnot going to fuss wth
himor fight over it with himon decorum but | do
need the answer to the specific question |'m asking.
HEARI NG OFFI CER HARWOOD: Well, reask it

then. 1'mnot going to strike the answer.
BY MR. VEHMEYER

Q The question is, if you'll focus on --

A. Yeah, |'m..

Q -- what is the difference between
significantly inhibits and conpletely stops?

A. The degree of certainty.

Q You're saying that that is -- a degree of

Page 101

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

certainty is what differentiates those two things?

A. Yes.

Q Have you opi ned anywhere on a degree of
certainty as to "significantly inhibits"?

A. No.

Q And if M. Rankin cones back after the
break, you're not going to be able to put a percentage
on that, are you?

A. No.

Q Now, as a geologist, | thought | heard
M. Rankin's objection a nonent ago that you don't
know where the San Andres is. You didn't pick any
tops of the San Andres, did you?

A. No.

Q Well, you're laughing. Help me with that.
VWhy are you |l aughing on a question when we've got 21
witnesses in this thing, and the Comm ssion has got to
make a decision, and | ask the geologist, "Did you
pick the top of the San Andres" and you | aughed? Tel
me why that one is a funny one?

A. You have a nunber of geol ogists picking the
top of the San Andres at various places. You didn't
need another one to put another estimte on there.

The problemwith the San Andres is it's

just not a defined interval. So it's basically to the
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wi nds of whoever is picking it, for whatever reason
they' re picking, where they are picking it. And I
didn't want to get into that quagmre.

Q Well, maybe we are going to get to that
person, but we've deposed everything that noves, and |
haven't seen it yet.

VWho is the Goodnight witness that is
going to get on the stand and tell the Conm ssion that
t hey picked the top of the San Andres?

A. | would assune that would be Preston
McGuire, | think.

Q D d he pick themor did he rely on hearsay
from sonmeone that is no longer with the conpany?

A. | do not know. Again, | tried to stay away
fromthat.

Q Do you know where the Lovington Sand is?

A. | never really looked for it. The
nomencl ature was new to ne.

Q In terns of if the conm ssioners want to
know where the top of the San Andres is -- strike
t hat .

| f the conm ssioners want to know,
according to M. Knights, where the Upper San Andres,
is that any anal ysis you performed? Could you all

tell them where the Upper San Andres is?
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A. No.

Q If they wanted to know where the Lower
San Andres is, as the geol ogist here, could you tell
t hem where the Lower San Andres is?

A. No.

Q If they wanted to know where the Lovi ngton

Sand is, you couldn't tell them where the Lovington

Sand is?
A. No.
Q Now, in ternms of the -- as we continue this

barriers to flow, we saw at Nunmber 2 here in your
report that your task was to confirmthe presence of
geol ogic barriers isolating the San Andres Formati on
fromthe overlying Grayburg Formation. | read that
correctly?

A. Yes, you did.

Q You heard your counsel's objection earlier
that you didn't know where the San Andres was, right?

A. Correct.

Q So how did you confirmthe presence of
geol ogic barriers isolating the San Andres Formati on
fromthe overlying Grayburg Formation if you didn't
even pick the tops, you don't know where it is, you
don't know where the Lovington is, you don't know

where Upper San Andres is or the Lower San Andres is?
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A. | defined nmy own internal nonencl ature.

Q WII you help the conm ssioners wth what
your nethodology was to pick the -- was it just the
7 percent porosity cutoff, as you went about work here
as a geologist? Was that it?

A. No.

Q \What then was your methodol ogy? Move now
not from data but the we're noving over to
met hodol ogy. What was your net hodol ogy to confirma
barrier?

A. Trying to | ook at preponderance of data and
defining where reservoirs are. And so the two
reservoirs that |'ve defined that people variously
call whatever nane they want to, are the Goodni ght
I njection zone, which is significantly below a
negative 700 feet and it was defined by perneability
fluid flow, water supply wells and injection wells,
that had a unique characteristic froma reservoir
gqual ity perspecti ve.

And then | had the additional
I nformation on the Grayburg producing oil-water
contact that has significantly different reservoir
characteristics.

And then | had the petrophysica

anal ysis that anal yzed bel ow t he produci ng oil-water
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contact and that negative 700, which | considered
aqui fer below that and found nunerous anmounts of

i ndi cations of perneability barriers, horizontal
perneability barriers.

And | didn't see any evidence of any
I ndi cation of communi cation between those two separate
reservoirs. And nonmenclature was not in ny -- |
just -- | think that just confuses things.

Q Then why did you use it in the very first
par agraph of what you wote?

A. When you're first tasked for a performance,
you're given all kinds of directives and people are
trying to say how they view the reservoir. They view
it as Grayburg San Andres, the actual unit was naned
Grayburg San Andres. | think it ill defined
originally, and I think the definition of San Andres,
I n my opinion, should have devel oped over the history
of the -- with the new data, indicating that there are
different reservoirs within the San Andres.

And much |ike the Grayburg has 82
separ at e parasequences that have different
perneabilities of permbarriers between those, the
San Andres is likely having a simlar set of
stratigraphic barriers and reservoirs that have

different qualities throughout the whole thing.

Page 106

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo o b~ W N P

N T T N N T e e e R R R N T e
o A W N P O © 0O N O 0o~ W N +—» O

And | just did not get into the -- what
you call San Andres, what Preston would call
San Andres, what Adam woul d call San Andres, what
anybody in the roomwould call San Andres. | just
didn't think that was inportant to ny oil in place or
the definition of reservoir isolation between one and
t he ot her.

Q So if you we just cone back to what you say
your charge was, so that we've got this in one place
for later in closing argunent, evaluate and confirm
t he presence of geologic barriers isolating the
San Andres Formation fromthe overlying G ayburg
Formati on.

It would be your testinony to the
Comm ssion that you don't have an opinion on that
because you don't know where each of those formations
are?
MR. RANKI N: Objection. Foundation, form
A. Yes, | don't have any testinony.
HEARI NG OFFI CER HARWOOD:  Overrul ed.
And, Doctor, when these objections conme
up, you have to wait. Okay?
THE W TNESS: | apol ogi ze.
A. Am | supposed to answer now? | was asking

for the question again.
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Q I'msorry, | just didn't understand. |'m
not fussing with you. And | appreciate the --
A. | don't mnd.
Q Yeah, | appreciate you doing that.
If the comm ssioners want to know
whet her you have confirmed the presence of geol ogic
barriers isolating the San Andres Formation fromthe
overlying Gayburg Formation, you would tell themthat
you don't have any testinony on that, do you?
A. It's dependi ng on whose personal
i nterpretation of the San Andres.
As specific depth intervals that are
unanmbi guous at negative 700 between the producing
oi | -water contact at negative 350 and negative 700, |
believe there is a nunber of perneability barriers
that -- potential perneability barriers that are
identified in that interval.
And various geol ogi sts would call that
San Andres Grayburg. | wanted to be very specific,
and there's no anbiguity in where | pick these.
have TVD subsea depth and an X, Y. [t is not in the
I nterpretation of anybody's what I'mgoing to call it.
Q You used a new phrase now. This one is
actually in your report. \What is, quote, potential

perneability barrier?
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A. "Potential" is word we use because we are
not 100 percent sure.

Q And in terns of putting a probability
percentage on it, we visited earlier, even if we give
you a break over lunch, you're not going to be able to
give us a percentage on how sure you are or not, are
you?

A. No. It's nore than likely, likely. And the
I ssue with geology and interpretation is, you're
actually interpreting every half foot for thousands
and thousands of feet. So you really do have to have
a preponderance of data or a nost |likely case.

Because if you're trying to be certain
and 100 percent certain, then you al nost can never
make a financial decision or a decision at all if you
want 100 percent certainty.

Q Well, no, | asked what is a potenti al
perneability barrier. You said it's sonething not
100 percent sure. | asked can you put a percentage on
it. And your answer is you cannot put a percentage on
it; Is that correct?

A. | can, but I won't.

Q I'Il take that. And even if we take a
| unch, you're not going to cone in and all of a sudden

have an answer after visiting with counsel, are you?
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A. Not without -- but if |I go to slee

have a different interpretation, as that's where | do

nost of rmy thinking.

Q Wiile you' re asleep?

A. It's amazing. | wake up in the no
go, "Oh, ny gosh.™

Q Okay. So as we cone back to your
met hodol ogy here to get to potential pernea
barriers, did you review literature?

A. Specifically for the permbarriers

| attenpted to revi ew when people say they want

|iterature basis. | did | ook, but there's

literature on perneability barriers.

Q Well, the -- with respect to the EMSU here,

you know, Dr. Lindsay has witten a Ph.D. d
that water is mgrating fromthe San Andres
t he Grayburg.
MR. RANKIN: Objection. M scharac
the testinony of Dr. Lindsay and his Ph.D.
HEARI NG OFFI CER HARWOOD: Rephrase
BY MR, VEEHVEYER:
Q Have you read Dr. Lindsay's work o
m gration the San Andres into the G ayburg?
A. First part, yes. Second part, no.

Q Does Dr. Lindsay opine that water

p, | my

rning and

bility

, | mean,

very little

I scussi ng

up into

terizes

t hesi s.

n wat er

I's finding
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its way up into the Grayburg fromthe San Andres?

A. | did not get that fromreading his
testinmony or looking at his figures.

Q What about hearing his testinony here in the
proceedi ng?

A. If he stated that, | would probably disagree
wth that interpretation.

Q Did you read the Chevron paper that spoke to
water m gration?

MR. RANKI N:. Objection. Foundation and
form

HEARI NG OFFI CER HARWOOD:  Overrul ed.

A. 1'd have to see which specific Chevron
di scussion that you're tal king about.

Q As the expert here, you can't -- after we've
seen the Chevron paper flashed 20 tines, you can't --
you have no idea what Chevron paper |I'mtal king --

MR. RANKIN.: M. Hearing Oficer, there's
several Chevron papers.

HEARI NG OFFI CER HARWOOD: ' msorry, what
was that? | heard what you said, there are severa
Chevron papers.

In fairness to the witness, can you
i dentify the paper you're tal king about,
M. Wehneyer ?
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BY MR. VEHMVEYER:

Q Any Chevron paper.

A. Coul d you rephrase the question?

Q Do you recall seeing in this courtroom any
Chevron paper in which Chevron discussed m gration of
fluids fromthe San Andres into the G ayburg?

A. Again, | have seen a lot of data. |[|'m not
sure which ones were Chevron. But if you could show
me, | would gladly nake a statenent.

Q I'mactually going to nove over to -- what
about pressure data, the 211 well with the RFT
measurenents that were taken of that well back agai nst
t he Technical Commttee Report, initial pressure
measured up in the Grayburg? Have you done any kind
of studi es based on the pressure data, on pressures,
to identify whether there's depletion occurring?

A. Define "study." |1've reviewed data and
observed data and analyzed it nentally that shows that
there's pressure barriers.

Q M question is pressure depletion in the
San Andres as a result --

A. Sane.

Q And I'mspecifically tal king about the RFT
measurenents in the 211 well. And | can show you the

sl i de.
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A. | think | have the slide in my mnd. But I
think you said San Andres first, or Gayburg?

Q The neasurenents were in -- the RFT tool was
nmeasur ed t hroughout the Grayburg into the San Andres.
The initial pressure reading was out of the Grayburg
in the Technical Commttee Report.

A. Again, |I'mnot sure whose San Andres you're
tal king about. But I'mfamliar with the depths and
the pressure variations that indicated perneability
barriers between them

Q This is a slide that you're famliar with?

A. Yeah, |'ve seen that.

Q So inthe 211 well, all of the little
bul | seyes, those are neasurenents off the RFT tool in
1986, which would go down into the San Andres,
correct?

A. By soneone's definition of San Andres, yes.

Q And do you see that there's a 282 psi
depletion that's reflected here off of what woul d be
anticipated pressure off of the Technical Conmmttee
Report original pressure reading?

A. The initial pressure reading in the
San Andres?

Q In the G ayburg.

A. In the -- I'"mconfused. That pressure, that
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1527, is, by this, in the San Andres.

Q That would have been predicted in terns of
where it should have been based on the pressure
gradi ent s.

A. Predicted fron? Do you know what the
pressure gradient was in the San Andres at 3700 feet?
| can't ask questions. |'mjust kind of --

Q I"'mjust trying to figure out with your work
here as a geologist, if you're tal king about barriers,
did you do any of your own geol ogi cal work here or
engi neering work to | ook at pressure depletion to see
I f there's pressure depletion between the G ayburg and
the San Andres? Yes or no?

A. | don't think I had any pressure data in
what sone people call the San Andres.

Q We were talking about literature. Have you
seen any literature that says there's an inperneable
barrier across the EMSU that woul d isolate the
San Andres fromthe Gayburg?

A. Literature that says specifically perm
barriers across the entire EMSU, no.

Q Okay. So if the Comm ssion wanted to know
after 100 years of oil and gas devel opnent out here
whet her anybody has witten that there is a potenti al

perneability barrier across the EMSU, you haven't seen
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t hat, have you?

A. Correct.

Q Have you seen any literature that would
report bedded anhydrite all the way across the EMSU?

A. No.

Q If anhydrite is bedded, what did does
"bedded" nean?

A. It neans it's a horizontal |ayer.

Q How thick does it need to be?

A. Does it need to be for what?

Q To be able to call it "bedded anhydrite.”

A. | don't know. A couple inches, half foot.

Q And so here, if bedded anhydrite is a couple
I nches -- again, you haven't done any kind of a
fracture gradient analysis in terns of what woul d
cause existing fractures to expand or w den or
actually break through that rock, have you?

A. No.

Q If fluid does mgrate fromthe San Andres
t hat Goodnight's injecting -- are you with ne so far?

A. Yes. An assunption.

Q -- if the potential baffle doesn't keep that
wat er down there -- are you with ne so far?

A If and if. Yes.

Q -- would you agree that that would interfere
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with Enpire's oil and gas operations in the G ayburg?

A. May | ask a clarifying question?

Q Sure.

A. "Interfere," what does that nean?

Q Make nore expensive. Cause the loss of oil.
Cause less oil to be recovered. O is the answer |
don't know?

A. | don't know.

Q And the reason | ask that is because counsel
asked you -- do you renenber, |ike, the last three
guestions he had of you were about whether Goodnight's

operations are having an effect on Enpire? Right?

A. Sure.
Q I'mgoing to step sideways here for just a
second. In ternms of evaluating an ROZ project, you

said you' ve been involved as a consultant assisting
clients in evaluation an ROZ project?

A. Yes.

Q And if we cone here to the EMSU and we
hypot hetically play out that Enpire approaches you to
ask you about an ROZ in the San Andres -- are you with
me so far?

A. VWich San Andres?

Q Al of the San Andres Fornmati on.

A. All of them
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Q Let's do the entire San Andres that's in the
unit that the Comm ssion formed in 1984. Then are we
on the sanme page?

A. | think so, but -- yeah, sure. "1 try.

Q You know right this second that Goodnight is
injecting into Enpire's earlier established oil unit,
right?

A. | know the depths that they're injecting
I nto.

Q Are you famliar with any other instance,
have you ever seen that in your career, where a
commerci al saltwater operator is injecting into
sonebody' s designated unit?

A. Not that I'mfamliar wth, no.

Q This would be the first one?

A. That |'ve seen, yes.

Q So comng back to this, if Enpire approaches
you and says, "I'mlooking at an ROZ devel opnent.
Maybe it costs $1.2 billion, and I"m going to do the
entire San Andres" -- are you with ne so far?

A. | think so, yes.

Q -- and that's not a hypothetical in terns
of -- you heard M. West actually sit up here and
testify that Enpire's intention, Phil Ml acek, they do

everything big, they're going to go all the way down
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to the top of the -- to the top of the orieta. Did
you hear M. West's testinony?

A. | heard that.

Q -- would you tell themthis is a concern,
that there is vast amounts of saltwater being injected
into the interval that you want to conduct your
tertiary operation in?

A. Wul d that be a concern of mne?

Yes.

To thenf
Yes.

No.

Why ?

O >» O > O

A. Because if the alleged resource is in the
San Andres and it is residual, it's not going to be
noved by injection of fluid.

Q Isn't it going to nake a CO2 program
different -- injecting that fluid is going to change
pressures. |It's going to cause nore expensive use of
CO2. Once oil becones nobile after the CO2 invades
t hose pore spaces, it can be washed out of the
recovery wells. All of these are potential | ost
hydrocarbon in this hypothetical, aren't they?

A. | would assune that m ght be an inpact.

Q And so, again, com ng back to your advice to
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Enpi re who approaches you in light of this saltwater

I njection, you can tell this Comm ssion that any

i nvestor, be it a bank that's lending -- you represent
banks maki ng deci si ons on whether to lend, right?

A. Yes.

Q Operators making decisions on whether to
drill?

A. Yes.

Q Working interest owners maki ng deci sions
over whether to elect to participate on an AFE, to
participate in a project?

A. Correct.

Q You are absolutely going to tell themthat
this saltwater injection is a concern, aren't you?

A. | don't know, really.

Q Now, in terns of the baffles, were you able
to map a single baffle that went all the way across
the EMSU? Were you able to correlate that in your
| ogs, a baffle that you could -- if you started
2 inches over here and you could follow it all the way
over?

A. | did not nmap.

Q And that's actually a question, in and of
itself. 1 didn't find a single map you created in

this entire case. Did you create one single map
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t hrough three statenments, two of them you revise, and
a deposition, and you being a geologist, is there one
map you actually nade here?

A. Well, the maps in ny presentation were
basically data posted at individual wells. But I did
not contour a map around the EMSU.

Q | know you took Ops Geol ogic's maps and
contours, right?

A. Yes. | reviewed --

Q O her than just adding sonme nunbers to maps
t hat other geol ogists made, you didn't make a single
map here, did you?

A. Correct.

Q And this is truly not a smart al eck
guestion, but don't geologists, |like Love creating --
isn'"t, like, the first thing you're doing is you're
| ooki ng at the actual core and you're maki ng maps?

A. Well, in the due diligence process, making
maps, nmuch |i ke picking San Andres tops, kind of
confuses the issue. | have enough maps and things to
basically do diligence on and see if they're accurate,
see if they make sense, and use their information.

Because a | ot of tinmes when I'm
revi ewi ng sonet hing, the other people have spent a | ot

nore tinme | ooking at the environnent, geologists, and
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basically, | just want to confirm validate and use
what ever data | can from ot her experts.

Q So the other experts here, you said they
spent a |lot nore tinme doing the eval uation?

A. Correct.

Q You didn't rely on any of Dr. Davidson's
maps, did you?

A. | don't know if he nmade nmaps.

Q | didn't see one. So to state it
differently, you' re not aware of a single map that
Net her| and, Sewell| made here, are you?

A. Correct.

Q And so if we just cone back to the work, you
like to rely on all the other work because they've
done nore work. That was your testinony a nonent ago?

A. Correct.

Q Here, that would be NuTech and Ops Geol ogi c,
woul dn't it be?

A. That was the data that | reviewed froma
val i dati on standpoint, yes.

Q Now, as we continue to talk about the
mappi ng, you were not able to map -- did you even try
to map a particular baffle that would have gone across
the EMSU, whether it's 2 inches thick or 400 feet
t hi ck?
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A. No, | did not.

Q And you can tell the Comm ssion, though,
based on | ooking at these logs, there is not going to
be one single baffle that goes all the way across, is
t here?

A. | cannot say there is not.

Q After all of your work here, if there was
one to be found, do you think your work woul d have
found that baffle?

A. Not necessarily.

Q So | guess just...

A I'mtrying to answer it.
Q No, no, | appreciate your cooperation. None
of thisis a fuss with you. I'mjust trying to get ny

head around how, if you're the barrier guy and you're
t he geol ogi st and you have all of these |logs and we're
tal ki ng about baffles or barriers, if there was one,
why you didn't map it to bring it in here and show the
conmmi ssi oners?

A. Wy | didn't map it. | guess the nunber of
| ogs and the data that we have, even if we could map
It between the points, there would be a | ot of
extrapol ati on where you don't have data or don't have
gquality data to actually have a high degree of

confidence in the data.
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Q So basically what you're saying is, if you
were going to try to map a baffle or a barrier that
woul d go all the way across, there's too nuch
uncertainty in your data to be able to do that and
come in here and give an opinion to these
comm ssi oners?

A. For a single barrier, yes.

Q Now, help nme. If I'munderstandi ng your
report correctly, | didn't see that you really tied
this back to logs or core at all. In ternms of the

i dea of a baffle or barrier, it |ooked to ne |ike you
| eft geol ogy and went to engineering and said that you
observed nud | osses. Is that fair?

A. That's probably fair.

Q So if the Conmm ssion wants to know on this
baffle or barrier testinony, is this geology or is
this, Iike what you said in your report, you know,
really what | saw docunented were nud | osses and so
that's where nmy opinion lands, it would be fair to say
this is nore of an engineering nud | oss type of
opi nion for these conm ssioners?

A. Yes. Integrating the geol ogy and the
engi neering, | came to ny professional opinion.

MR. VEHMVEYER: May | approach to just show a

denponstrative?
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HEARI NG OFFI CER HARWOOD:  Approach the
W t ness?

MR. WVEHVEYER: |I'mtrying to honor decorum
Before | |eave ny place at Bar, | want to make sure |
have perm ssion to go get that board.

HEARI NG OFFI CER HARWOOD: Sure. That's
fine.

Do you need to nove, M. Rankin, to see
what M. Wehneyer is pointing out? Feel free to do
so.

BY MR. VEHMEYER

Q So I'mjust going to kind of l[ay out what
we've got. Can you see the black? Do you see the
bl ack I'ine?

MR. RANKIN:. M. Wehneyer, just let nme know
what i mages we're | ooking at so | can understand what
t hey are.

BY MR. VEHVEYER:

Q W've got the SWD wells on here and we have
numer ous of the other deeper wells that --
conventional wells that have been drilled. And what
we've got is a map by Ops Ceologic, top of the Lower
San Andres.

We've got purple. They've mapped in the

purple, the nud | osses. Because we've heard all about

Page 124

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

the nmud | osses and how we know this is happeni ng,
right? You' ve heard that in here and we've read that
1,000 tinmes, right?

A. Correct.

Q Purple is the mud | osses in the various
wel I's that have been reported. Red is Ops Geologic's
top of the San Andres. This brown is the Lovington
Sand. Black is the Lower San Andres.

So are we oriented nowin terns of -- |
think really the easiest way is if you focus in on
purple being those mud | osses and the red being Ops
Geol ogic's top of San Andres, and bl ue Goodnight's,
what Preston McGuire got from sonebody el se. Blue
woul d be the Goodni ght top of San Andres.

A. Okay.

Q Are you with me so far? Have you tired to,
i ke, actually correlate this? As we tal k about,
well, 1t's explained by the |loss of nud during
drilling, have you tried to map where the | oss of nud
happened in relation to anybody's top of San Andres?

A. No. Just TVD subsea absol ute val ue.

Q And you can tell the comm ssioners here that

purple is the loss of the drilling fluid that is

all -- there is zero correlation between where fluid

was | ost and anybody -- the Lovington Sand, the top of
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the San Andres, either side's top of the San Andres --
I f you' ve got opinions about nud | osses having sone
rel evance here, can you explain to the Conm ssi on how
that i s based on the actual data?

A. Why there is nud | oss?

Q Yes. How does the nmud loss, with the
vari abl e depths that this happened -- tell the
Comm ssi on anyt hi ng about whether there's
conmmuni cation between the San Andres and the G ayburg.

A. Again, | -- the tops, San Andres Grayburg, |
t hi nk bet ween negative 350 and negative 700, |'ve got
significant indications of nultiple pernmeability
barriers that may not individually go across the
entire EMSU. But individual reservoirs, even in the
| oss circulation, can be stratigraphically isol ated.

Q They m ght be stratigraphically isolated or
they m ght not be, right?

A. They -- sure.

Q And with respect to stratigraphic isolation,
you' ve heard testinony about the baffles. You're not
di sputing as a matter of geology that there can be
baffles within that m ght change pressures in isol ated
i ntervals, but that wouldn't extend across the EMSU,
are you?

A. That woul dn't?
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Q Correct.
A. Could you state that again? |'mnot sure --
Q You're not disputing that in a particul ar
well, there can be isol ated areas of baffles that
woul d not be extensive across the entire 14-acre EMSU?
A. Yes, that could be correct.
Q And, again, |I've heard so nuch about the
mud. | told the guy, | said, "I've got to see it on

one "just show nme, where is the nud happening so |
can get ny head around this."

Can you explain to the comm ssioners, if
t hey go back and read your wtness statenents and it
says, "I have opinions about potential flow barriers

based on where nud was |ost," by reference to this
correlation or conparison across the |og section, can

you show t hem how that testinony is supported?

A Howit is -- I'ma little confused on the
guesti on.

Q Yeah. And | -- on sone days, |I'm an okay
lawer. I'ma terrible geol ogist and engineer, | can

tell you that. So help nme if |I'mjust asking the bad
guestion and | need to ask it differently.

But if the idea of your baffles are
expl ained as a matter of engineering, which is what we

just covered before | stood up here.
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| said: |If

mapped.
You sai d:
| said: |Is
You sai d:
"' m show ng

show ng you what soneone

it's geology, let's see it

| don't have that.

it really nore engi neering?
Yes, it's the nud | osses.
you the nmud losses. [|I'm

at Goodni ght at sone point in

time felt was the top of San Andres,

has mapped as the top of San Andres. And |'ve even

put the Lower San Andres on here, too, and |I've even

gi ven you the Lovington Sand.

Can you tell the conmm ssioners, in your

own testinony,

that there is an inperneable barrier across the EMSU

that would isolate injection fromthe G ayburg?

A. At one specific -- |'mnot sure.

HEARI NG OFFI CER HARWOOD: This woul d be a

good place to break for |unch?

MR. RANKIN:. M. Wehneyer, | can't see it

fromwhere |'"'msitting. M. Hardy, perhaps you guys

can send us a copy of what we're |ooking at, because

| just can't tell what we're looking at fromthis

di stance. And I wouldn't mnd being able to | ook at
it so | can prepare for redirect.
MR. WEHMEYER: Sure. And | should have
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pointed this out. |If this helps, A it's over here
on the very far -- so that there's no cherry-picking,
Ais on the very far western edge. A mnus is over
here at the southeast. W have sone data points way

out here east.

So as you track these, I wll send the
answer key --
MR. RANKIN:. M. Hearing Oficer, |I'm not
asking for M. Wehneyer to testify. |'mjust asking

himto share the document with me so I can see it.
HEARI NG OFFI CER HARWOOD: \Why don't you guys
do that over |unch.
Chai rman Rozatos, what tine is your
pl easure for the Conm ssion to be back?
CHAI R ROZATOS: Let's return back at 1:15.
| think it will be a perfect tinme. And that w |
give themsone tinme to al so exchange i nformation.
HEARI NG OFFI CER HARWOOD: We' Il break for
| unch and be back at 115. Thank you.
(Lunch recess held from
12:01 to 1:19 p.m)
HEARI NG OFFI CER HARWOOD: All right. Let's
see, where were we. Cross-exam nation, M. Whneyer.
MR. VWVEHMEYER: Thank you.
BY MR. VEHMEYER
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Q When we left off at the break we were
visiting on these various logs with the plots. |I'm
going to try to bring this up. The coloring is better
el ectronical ly.

And what we've done here by way of
denonstrative is attenpt to show across the EMSU t he
al |l eged nud | osses agai nst Goodni ght's top of
San Andres, Enpire's top of San Andres. W've also
mapped here the Lovington Sand in brown.

So, again, to just orient here by way of
the colors, the purple is the nmud |losses and drilling
that are reported. The purple along the bottom can
you see that?

A. Yeah.

Q You're welconme to refer to the hard copy. |
don't think I can zoomin on this. I'mgoing to try.

A. | think the one that you previously
menti oned was the loss circul ati on zones.

Q Yes, that was the purple, is what |I'm
getting at.

A. You called that purple.

Q In ternms of actually doing your work here,
did you ever actually go in and plot well by well
where the alleged circul ation |oses occurred?

A. | did have that in spreadsheet form and
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reviewed the drilling reports to see where those
occurr ed.

Q Wth respect to the Andre Dawson, do you see
t hat woul d have actually occurred above everybody's
pi ck of the San Andres?

A. Yes.

Q Again, just in ternms of the idea that any
barrier, if it's based on nud | osses, would be
I solating injection in the Lower San Andres and the
Grayburg, in light of the Andre Dawson well there with
the nud | oss, alleged loss circul ation, can you
explain how that would work as a barrier in that
| ocati on?

A. Yeah. Loss circulation is where you have a
change in the reservoir, the pressure differential,
i ndi cating that you have a barrier on top and a
barrier on bottom And specifically in the Dawson
well, that was a very m nor volunme of |oss
circulation. And later on, they had sonme significant
|l oss in variation down in where nost of the other
wells also lost their circul ation.

So | think each one of these |oss

circulations, the top of those is a distinct
permeability barrier from everything above it.

Q But, again, in terns -- have you nade any
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effort to go back and | ook at the actual | ogs agai nst
the loss circulation to try to nake a correl ation or
di stinction there?

A. Very mnor. |t wasn't blatantly obvious
that there was a large porosity differential. But the
pressure and the | oss of a significant anount of fluid
indicates that it is actually a significant
perneability barrier.

Q And, again, I"'mjust trying to understand.
Can you talk us through, with this data on -- well,
strike that. The first question is, have you gone
well by well where Goodnight alleges circulation
| osses and tried to correlate that to the porosity and
pernmeability interpretations of Netherland, Sewell to
sonehow ti e those together?

A. Yes. | looked at that.

Q D d you create any actual work product as
part of that effort?

A. No.

Q So if the Comm ssion wanted to see that rock
product, that doesn't exist. True?

A. Not in ny testinony, no.

Q You tal ked about secondary authorities
earlier. As we tal ked about the producing oil-water

contact, as | understand it, you had sonme critiques of

Page 132

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo o b~ W N P

N T T N N T e e e R R R N T e
o A W N P O © 0O N O 0o~ W N +—» O

Dr. Buchwalter's material balance sinul ation?

A. Yes.

Q And what's --

A. Di sagreenents.

Q Let's talk about the producing oil-water
contact. Are you aware that the producing oil-water
contact actually was | owered from 350 feet to about
500 -- strike that. Are you aware that the producing
oi |l -water contact |owered from 300 feet to about 540,
550 feet?

A. | don't understand. | nean -- yeah, you'll
have to explain a little nore.

Q Do you know this within the G ayburg, the
produci ng oil-water contact actually |lowered with
production, that it noved deeper subsea?

A. In the EMSU?

Q Yes.

A. No.

Q |If the producing oil-water contact |owers by
200-plus feet, what would that do to the water in the
Grayburg?

A. I'"'mnot sure | understand the question.

I f --
Q If the producing oil-water contact |owers

t hr ough production of the Gayburg -- are you with ne
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so far?
A. | don't understand that concept, where that
woul d happen.

Q In terns of the producing oil-water contact.

A. So you had an oil-water contact?

Q Yes.

A. And you produced oil?

Q And it goes down.

A. And it goes down?

Q Yes.

A. Yeah, I'mnot sure how that physically

happens. Ask a questi on.

Q And |I'm probably asking the question
i ncorrectly here. Are you aware of the oil-water
contact in the EMSU ever | owering?

A. No.

Q If it did |lower, what would that do to water
in the Grayburg?

A. | don't know how to answer that.

Q So just looking at this Chevron paper from
1989, EMSU Grayburg estimted oil-water contact at 550
subsea. Where is your producing oil-water contact
based on your work?

A. 350.

Q So that would be off by 200 feet from what
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Chevron is witing about in 1989, correct?

A. Yeah. | have seen no evidence at all of a
produci ng oil -water contact bel ow 350 feet TVD subsea.
Q So the additional drilling of new wells
after the '80s couldn't | ower that oil-water contact?
A. | don't see how that would physically be

possible. | believe in gravity.

Q Wth respect to the secondary authorities we
were visiting on earlier, the 1996 Chevron paper that
| mentioned, was this part of anything you reviewed in
your literature search in ternms of trying to identify
literature that woul d have spoken to conmmuni cation

bet ween the San Andres and the G ayburg?

A. | don't believe | reviewed this. [Is this an
exhi bit?

Q Exhibit I-7. You' ve never seen this before?

A. |1've seen the exhibit, but review ng the
paper, |'m not sure.

Q Okay. According to you, this is not
literature that would indicate that there was
communi cati on between the San Andres and the Grayburg
at EMsSU?

A. | would have to renenber this. | would have
to reread that and come to a concl usion.

Q You haven't done that as part of your
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barrier work in this case?

A. | may have reviewed this. But | definitely
didn't conme to a conclusion that there was any
communi cati on between the San Andres and the Grayburg.

Q Here's anot her Chevron paper. A portion of
the water production is probably attributable to
comruni cati ons of Zones 4 and 5 with the Lower
Grayburg and San Andres aquifers. Although
siliclastics between each zone generally prevent
vertical communication in sone |ocalized areas of the
field, they do not act as perneability barriers. \Wen
the barriers break down in the Lower G ayburg
menbers, the prolific San Andres aquifer can influx
into the oil productive horizons, resulting in |arge
vol unes of water production.

Did you read this as part of your
literature search before comng in with barrier
opi ni ons?

A. | did read this, yes.

Q Wiy does this not satisfy you that authors
had al ready witten about conmmunicati on?

A. This was represented in the AGU, not the
EMSU.

Q It actually conmes out of the Technica

Comm ttee Report from 1983, yes, on the EMSU?

Page 136

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

A. | do not -- | see the Technical Commttee
Report of the Arrowhead Grayburg Lea unit on this.

Q Can you explain as a matter of geol ogy why
comruni cati on woul d occur between the Grayburg in the
San Andres and the AGU but not in the EMSU?

A. It's a different geol ogic setting.

Q Wth respect to the critiques of
Dr. Buchwalter's nodel, isn't it the position of
Goodni ght and its experts that Dr. Buchwal ter should
have mapped the entire east half of New Mexico and
about half of Texas, too, as part of the sinulation?

A. | have no cl ue.

Q In terns of the critiques of Dr. Buchwalter
and how big his sinulation nodel should have expanded
geographically is not sonething you've | ooked at?

A. |I've reviewed his nodel and have sone
criticisnms of it. | don't know that that specific
t hi ng represents ny opinion.

Q As we continue to talk about literature,
asked you earlier about Ph.D.s and papers witten by
Dr. Lindsay. Here, he's talking on the Arrowhead
Grayburg. And do you see the areas where he indicates
bott om wat er ?

A. Yes. | see where he picks that out.

Q Was this part of your literature search?
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A. | did reviewthis.

Q And this isn't good enough for you to
i ndicate, as a matter of geol ogy, that there would be
comruni cati on between the Grayburg and the San Andres?

A. Absolutely not.

Q Were you in here for Dr. Lindsay's
testi nony?

A. Yes.

Q An additional paper witten by Dr. Lindsay:
Evi dence of communi cati on between San Andres and the
Grayburg here, and a few well |ocations in Arrowhead.
There was a problemwith the Upper San Andres
Formation bottom water production that ascended up
into the Grayburg strata via vertical plumes of water
al ong swarnms of narrow, short space, fractures.

And then at Page 1004: These plunes of
vertically oriented Upper San Andres Formati on bottom
water only affected small areas in the unit and in
nost cases, only affected one well, though mapped as
though it was affecting a | arger area.

Simlar vertically oriented plunes of
Upper San Andres Formation water were al so encountered
in individual wells further north in Euni ce Monunment
South Unit, EMSU, and EMSU- B.

Was this part of your literature search?
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A. Yes.

Q And this wasn't good enough for you either?

A. | had a different explanation that | think
I's nore reasonably geol ogi cally based.

Q From Dr. Lindsay?

A. Correct.
Q I'mgoing to try to get over to your slide
presentation now. Actually, | shall show this real

qui ck before we | eave this.

We' ve al so prepared a denonstrative from
an aerial perspective plotting the Goodni ght top of
San Andres against the Enpire top of San Andres
agai nst the pressure | osses. Have you done any work
like this to try to conpare where the tops agai nst

where are the alleged |oss circul ati on events?

A. No.
Q In terns of the geology here, |I'mat your
Slide 2 -- and actually, | just want the Comm ssion to

know what work you did versus didn't do.
Here at Slide 1, you did not create
this, did you? This was sonebody el se?
A. | pushed the buttons to create that, yes.
Q Where did you get this?
A. This was created out of Drilling Info, or

now Enver us.
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Q That was a map fromDrilling Info?

A. Yes.

Q The second slide with the geol ogy, you
didn't create this either?

A. No.

Q In ternms of the idea of mgration pat hways,
if this was really a m gration pathway, how could oil
have gotten into these little tiny pores with | ow
perneability? If this was a failed m gration pathway,
how did that oil saturate |ong enough to get into
these little tiny pores in incredibly | ow pernmeability
Ssituations?

A. Wll, the all eged hydrocarbon that m ght be
in those pores, I'mnot sure | can explain how that
got there. But the m gration pathways of oil
generated fromthe Wl fcanp and m grating through the
entire systemis very conplicated, so...

Q Did any of the oil in the Gayburg cone from
the Wbl fcanp, or you don't know?

A. | would assune that that also came fromthe
Wl f canp.

Q Wuuld it have passed through the San Andres,
or you don't know?

A. I"'massuming it would have passed through

the Grayburg in horizontal m gration paths.
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Q No, ny question is, how does it get fromthe
Wl fcamp to the Grayburg? Did it go through the
San Andres?

A. Complicated mgration paths. | do not
believe it had to go through the San Andres.

Q No, ny question here is a matter of
scientific probability. D d it go through the
San Andres?

A. The oil that's in the Grayburg, | don't
bel i eve so.

Q Can you explain to the Comm ssion how, with
scientific probability, the oil got fromthe Wl fcanp
to the Grayburg, or you don't know?

A. | do not know.

Q I'"I'l nove over to your rebuttal. Actually,
this is the original testinony.

| have a question at Slide 5. As we
tal k about geol ogy, did you do any rock outcrop work
in this case? Did you | ook at any rock outcrops?

A. No.

Q You know that Dr. Lindsay and Dr. Trentham
bot h have done rock outcrop studies as part of
studying this area?

A. Yes.

Q Now, wouldn't evaluation of the rock outcrop
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study be useful to identifying the rock facies within
the facies nodel here in the EMSU that Dr. Davidson
used?

A. | did not do anything with facies, and none
of ny anal ysis had facies.

Q You know that Dr. Davidson did, right?

A. Correct.

Q And in ternms of all of the petrophysica
anal ysis that you used then to calculate oil in place,
that all came from Dr. Davidson in his facies nodel ?

A. Correct.

Q Doesn't that give you concern, as a
geol ogi st, that your work is derivative and
100 percent relying upon what was done by
Dr. Davidson, and he didn't | ook at any outcrop and
didn't actually study the core, describe the core
before putting together a nodel that was 100 percent
predi cated on facies?

A. What was the question there?

Q Wth you relying on that data, and, again
all of your outputs -- so the Comm ssion understands,
I f we nmove and now start tal king about oil in place,
100 percent of your work is dependent on the
petrophysi cal work done by Dr. Davidson. True?

A. | reviewed Dr. Davidson's and everyone
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el se' s petrophysical analysis, so | incorporated all
of that data. And trying to validate data, | think --
actual physical data contradicts nost of those
petrophysi cal anal yses except Dr. Davidson's. So in
validating his nodel, his facies nodel, however he
Interpreted it, seenmed to match the actual physical
data. So | think | validated Dr. Davidson's nodel as
bei ng the nost accurate of any of the ones that | was
present ed.

Q Matched what actual data?

A. The core data.

Q But you didn't describe or study the core,
and you never | ooked at either it -- and you didn't
| ook at the RR Bell core at all, did you?

A. No. What you do is you correlate to the
actual quantitative data, the neasurenments formthe
core data, the oil saturations and the porosities,
much |i ke the other petrophysical anal yses either
shoul d have done or tried to do.

Q But if you're working off of a -- if you've
chosen at the petrophysical |evel to base all of your
work off of a facies nodel, the geology is all the
nore inportant in terns of actually | ooking and
descri bing the core and studying rock outcrops, so

t hat you know what rock do | actually have in this
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particul ar environnment?

A. | would say no. The actual validation of
t he petrophysical nodel is conparing it to the actual
physi cal data that you have. And if it doesn't match
that, you can't use it. And if it does match it,
that's a nore valid anal ysis.

Q What physical data did you have in the 679
wel | beneath the core?

A. W& had none.

Q Now, com ng back, | just want to nake sure
we've got this in the bunpers. Wth respect to your
wor k, now you nentioned that you | ooked at NuTech and
you | ooked at Ops Geologic. But in ternms of your
cal cul ation of original oil in place that you've
offered testinony, witten and verbal, to this
Comm ssion over, that was all derivatives off of what
Dr. Davi dson di d?

A. Correct.

Q So | understand that you now say: Well,
| ooked and criticized Ops Ceologic, | |ooked and I
criticized NuTech.

But so there's no vagueness here, if

Dr. Davidson's work, petrophysical work, is wong,

then your oil-in-place values are incorrect. True?
A. Well, | would say all of interpretations of
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anything aren't wrong. |It's a nost |likely realistic

case, and there could be sensitivities around there.

But |i ke anything, making a statenent of 100 percent

factual, this is the actual answer, | can't say that.
But | can say from ny professional

opi nion, that Dr. Davidson's is the nost reliable,

nost |ikely case of oil in place in the EMSU within
the depth intervals that | eval uated.

Q I've forgotten nmy question now, but | don't
think that was an answer to it. [|'mjust trying to

take this down into pieces so we understand.

So you're saying all of the
petrophysi cal work by everybody is wong, right?
You're saying, it's a matter of how w ong?

A. I'"'msaying that | | ooked at all the anal yses
and | conpared it to the actual physical data, and
there was a | arge discrepancy in nost of the anal yses.
The one that was closest to, which | also said that |
think he may have overestimated oil in place al so, was
Dr. Davidson's. So | used that as an indication of
the oil in place and the potential recoveries of the
oil in these intervals.

Q Well, you were off by a factor of 100
percent, just because you didn't know how to read the

data, right?
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MR. RANKI N: (Objections. Badgering the
W t ness.

HEARI NG OFFI CER HARWOOD: It's
argunent ati ve. Rephrase or w thdraw.

BY MR. VEHVEYER:

Q | nmean, it's a real question. Wen you talk
about it's a matter of, you know, who's accurate, who
I's not accurate, and that you've sonehow | ooked at all
this and you're the final say on it. | nean,
literally, in terns of the data you | ooked at, you
swore under oath to this Comm ssion and put your seal
on an opinion that you've said is off by over
100 percent?

A. Correct.

MR. RANKIN: Objection. M. Knights
testified that he identified and corrected the
record.

HEARI NG OFFI CER HARWOOD: It has been asked
and answer ed.

BY MR. VEHVEYER

Q Let ne try to see if | have these steps
ri ght on what happened.

Do you renenber you cane up with the
original saturation of 30 percent, was what you want ed

to use?
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A. 30 percent cutoff, yes.

Q And that was back when you were off by the
factor -- just in timng on these errors, that was
when you were off by 100 percent because you m sread
the interval s?

A. Yes. The paper submtted was 100 percent
wWr ong.

Q And we visited before the break on why did
you change it, and you said: Well, | did what
everybody el se, the rest of the club was doing. |
t hink was the phrase you had.

Is the real reason you noved the

30 percent to 20 percent is because you had al ready
had the vol unmes cramed down so | ow, when you realized
the 100 percent m stake, you had to chop it in half,
and then the 30 percent was an effort to just add sone
vol umes back so that you didn't get |aughed out of
this hearing?

MR. RANKI N: Objection. Argunentative.

HEARI NG OFFI CER HARWOOD: It is
argunentative. |'Il sustain it.
BY MR. VEHVEYER:

Q Was part of the reason that you went from 20
percent saturation to 30 percent saturation because

now you realize, oh, no, | have to chop ny oil in half
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because | read the depth interval w ong?

A. No.

Q But, again, just before we |eave this, so
t hat the Conm ssion understands, all of your outputs
t hat you did not amal gamate from NuTech and Ops
Geol ogic and Dr. Davidson, and take the best of the
three, you threw out Ops Geol ogic, you threw out
NuTech, all of your work is a 100 percent derivative
of what Dr. Davi dson did?

A. Correct.

Q And you know he chose the facies nodel. He
had all sorts of different nodels he could have
adopted. He chose the facies nodel ?

A. | believe so, yes.

Q Rock facies is a concept of geology. This
is lithology. This is something that's happeni ng 4400
feet beneath the surface of the Earth?

A. Correct.

Q So I'mjust asking you, as a geol ogi st,
where all of your work and your oil-in-place vol unes
I s dependent on Dr. Davidson, and he chose a facies
nodel , and he didn't describe the core, he didn't | ook
at the core, he did use the RR Bell core, he didn't do
a rock outcrop study, that doesn't give you concern?

A. Not at all. Basically, when you | ook at an
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anal ysis, you don't decide how they did it. But you
validate it on the results. And Jim Davidson matched
the core better on five offset the wells that he blind
tested and corroborated the information on each of

t hose other fields.

| really enjoyed the Sem nol e one, where
he showed that the swept zone has been CO2 fl ooded for
40 years, still had between 15 and 25 percent residual
oil zone saturation, indicating that a residual oil
saturation matched his volunme netric estimates.

And | think all those validation points
pointed to Dr. Davidson as the npost accurate anal ysis
that | had at the tine.

Q You tal ked about sensitivities a nonment ago.
Did you run a sensitivities analysis?

A. In ny summry, |'ve done sensitivity
anal yses in ny head basically using the net pay
scenarios that | use for the 4, 7 and 10 percent
porosity. And | showed percentage-w se how t hat woul d
have affected the oil in place in the EMSU and al so
how it broke down the reservoir quality on how nuch
was really high quality, nmediumquality and | ow
quality. And so | ran those scenari os.

Q So the question is, did you run or perform

here a sensitivity analysis that you would put the
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Net her| and, Sewell| stanp on as a sensitivity anal ysis?
Yes or no?

A I ran -- well, yes.

Q Where do we find that in your papers?

A. The slide that has the Ops pernmeability, the
different porosity cutoffs, those variations.

Q \Where you reported Ops' vol unes?

A. Correct. Their net pay analysis. That was
based on a porosity cutoff, which, in fact, all four
of the -- or five of the petrophysical analyses had a
very simlar porosity. And so using that, | didn't
feel | had to do a separate porosity net pay analysis
for each of the things.

But those percentages were probably
equi val ent for each of the sensitivities. So we had
30 percent of rock and very high quality greater than
10 percent. We had another third of the rock that's
mediumat 1 mllidarcy and above. And then you had
another third using the Ops Geol ogi ¢ nodel at about 4
percent porosity. By their porosity cal cul ations,
t hat was basically another third of the rock.

Q And | truly don't know this. Did you
di scuss sensitivity analysis anywhere in here, or is
this something you said you did in your head?

A. | did not have a witing of a sensitivity
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anal ysi s.

Q So if the comm ssioners want to see a
sensitivity analysis, they're not going to find that
i n any of your witten statenent, are they?

A. They can | ook at the net pay analysis that |
had in ny summary comments that shows that | had a 4
and a half, 7 and 10 percent as different |evels of
quality of rock defined in the reservoir.

Q Wth respect to that sensitivity anal ysis
that you now testified to that you perfornmed, you said
Ops Ceol ogi c was part of that anal ysis?

A. Part of the anal ysis?

Q O the sensitivity -- their 4 percent
porosity would be part of your sensitivity anal ysis?

A. Yes. | showed what their volune differences
woul d have been from a net pay consideration using
different porosity cutoffs. Because they had a
tendency to just use saturation as a cutoff. As an
I ndustry standard, the nobst common use of net pay
scenarios is to use a perneability related to a
porosity cutoff to define reservoir quality.

Q Even in an instance here, where porosity and
perneability do not directly track with one another
and there's variability in porosity with pernmeability?

A. Correct.
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Q Now, with respect to Ops Geologic on the
sensitivity analysis, ultimtely, does that |and at
their volunmes? When you say you perfornmed a
sensitivity in your head --

A. Their maps were their 100 percent vol unes.

Q Okay.

A. And if | used a 7 percent, that would be
reduced by another 32 percent. And if | used 10
percent, that would be reduced by another 30 percent.

So, basically, on the Ops Ceol ogic
nodel, | have a third of their rock is very high
quality, high porosity; a third of their rock is
medi um and basically that was Ji m Davidson's cutoff
t hat he used; and then Ops Geol ogic has another third
of their oil in place in the |ow porosity that is
relatively |ower quality, |ow porosity, based on a
porosity cutoff. And that's where nost of their oil
Is, in the | ow porosity.

Q And so I'mjust trying to get back to -- as
you tal k about the sensitivity analysis that you said
you ran in your head, is Ops Geologic then in that
analysis -- | nmean, you just testified, you said:
That's part of nmy sensitivity. Right?

A. Correct.

Q Wbuld that be the high case?
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A. It would be an unrealistically high case,
yes.
Q But you said you used that for your

sensitivity analysis here. Correct?

A. | used that as a porosity to get to a net
pay distribution. |I'mnot sure of the question.
Q And so to the extent that you're -- in a

sensitivity analysis, would Ops Geol ogic then be your
hi gh case?

A. No.

Q What woul d be your high case in the
sensitivity?

A. At the nonment, it would be sone kind of
di stribution around Dr. Davidson's oil in place.

Q Where would we see that in either your
handouts or your witten testinony?

A. You do not have that.

Q So I'mjust trying to take this in pieces.
On the sensitivity, what | have in ny mnd as an
| awyer, not a scientist, there's going to be a high

case and a | ow case, right?

A. Yes.

Q And a m ddle case?

A. Yes.

Q | asked you: Did you run a sensitivity?
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And you eventually said you did.
And | said: What is your sensitivity?
And you said: Ops Ceol ogic and
Dr. Davi dson.
| mean, is it that sinple?

A. No, it's not that sinple.

Q What woul d, then, be the high case in your
sensitivity that you ran?

A. There's just not enough data to be
confortable with a high side case. | nean, right now,
the nost |likely case is Dr. Davidson's and sone
senbl ance of distribution around that. Ri ght now, if
| had to do it off the top of ny head, |1'd say
10 percent up and 10 percent down.

Q You said off of Dr. Davidson's, and |I'm not
going to continue to beat the horse about the facies
nodel , but did you actually discuss in your original
testinony, actually, your original testinony, a
4 percent porosity cutoff?

A. Could you ask that question again?

Q Did you originally start this project at a
4 percent cutoff, 4 percent porosity?

A. | don't understand did | start the process.
| was using whatever was provided to me. So Ops used,

| think, 4 percent effective porosity as their cutoff.
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Ji m Davi dson used a 7 percent effective porosity for
his cutoff. To tell you the truth, | don't renmenber
what NuTech used.

Q So I'"'min your rebuttal report, and I'm
going to try to zoomin, because | want you to explain
what this is and why this is.

Do you see the paragraph that begins,

“I'n NSAI's analysis of oil saturation"?

A. Yes.
Q So NSAlI, that's you and your conpany, right?
A. Yes.
Q NSAlI, that would also be Dr. Davidson,
ri ght?
A. Correct.

Q "We used a consistent porosity cutoff of
4 percent to evaluate the reasonabl eness of the three
petrophysi cal nodels to conduct an enpirical
anal ysis."

VWhy did you use a 4 percent porosity
cutoff?

A. For consistency. So | was doing a variation
on oil saturation. And so if | used a consistent oi
saturation but an inconsistent porosity, all these
petrophysi cal anal yses couldn't be conpared

appropriately.
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So | took all the | owest porosity that
sonebody used as 4 percent on Ops. | said, okay,
let's just use that as a common porosity cutoff so
that | amjust |ooking at the variability of
saturations.

Q |'"m now novi ng over to your original report.
As we cone back to this concept of facies, which is
what Dr. Davidson's work is based off of, there was a
| ot of discussion yesterday on shal |l ow wat er
envi ronnment versus deep water environnent.

You say here, "QO | entered the
San Andres Aquifer and m grated through a conplicated
porosity systemto create several isolated reservoirs
with varying conpositions of salinity and hydrocarbon
saturations. These include both nobile oil and
productive fields across the CBP and residual oil
scattered along the m gration pathways."

|"mactually at the wong spot. Sorry
about that. Here we go. This is what | wanted to
focus on. And for reference, this is out of your
revised original report. "The EMSU is | ocated al ong
the northwestern edge of the CBP, as shown in Figure
1. The unit is conposed of the producing G ayburg
Reservoir and the underlying San Andres Aquifer.”

And, again, in the testinony, we've had
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great difficulty today on -- you said you don't know
what San Andres is, you don't know what Grayburg is.
But when the commi ssioners go back and read these
reports, they're going to see that you speak of

San Andres and Grayburg all over the place, don't you?

A. Probably it's inconsistent. M definition
of San Andres, | tried to be consistent at relating it
to the Goodni ght injection interval, which sone of the
people call the Lower San Andres.

Q If I take the tops off of the various | ogs
here and just ask you to show the Comm ssion, | have
sone | ogs that don't have tops on them to show them
where, according to you, in that particular |og the
San Andres is versus the Gayburg, would you be able
to do that?

A. Not particularly well. O | could do it as
I nconsi stently as everybody else. But what | could do
I's define the top of the Lower San Andres, where the
Goodni ght injection level is, at basically sone of the
tops of the major loss circulation zones. Because |
think that is a definitive indication of a
significantly different reservoir quality in size and
conponent that is isolated and separate and different
from shall ower reservoirs.

Q I'"'mjust showi ng you off of the plot here
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that's at Figure 4 that the | oss circulation zones are
all over the place. You are not going to testify that
wherever there's a loss circulation zone, that that
becones the San Andres and G ayburg, are you?

A. No. It's a permbarrier and it creates
separate reservoirs.

Q M question was, San Andres versus G ayburg,
you said you would go to where the nud | osses are,
you're not telling the OCC that it's your geol ogy
opi nion that you would pick San Andres Formation from
Grayburg Formati on based on wherever the nud | oss
occurred, is it?

A. Again, anyone that uses a formation as a
nomencl ature, it's very arbitrary. | use depths and
reservoir quality.

And the reservoir quality in the Lower
San Andres is distinctly determ ned by, nunber one,
the loss circulation zone, but then, again, the water
supply wells that show it has a trenmendous
pernmeability and a large, significantly | arge,
aquifer. And then the water injection that shows a
significant amount of water that's injected at very
hi gh perneabilities with very little pressure changes,
which also indicates it's a very |arge aquifer.

Q Wuld you agree with ne that the San Andres
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and the Grayburg are all in the EMSU -- those are both
in the EMSU, right?

A. They are both, yes.

Q And the unit interval is all of the Gayburg
and all of the San Andres, correct?

A. | think so, yes.

Q So com ng back to Page 5 of your original
report, "These formations were deposited in typical
marine and restricted-marine environnents, w th nost
of the EMSU deposition occurring in a predom nantly
shal | ow- wat er carbonate ranp environnent." | read

that correctly?

A. Correct.
Q Is that still your opinion?
A. Yes. It's alittle indistinctive because it

doesn't supply the actual depths. But for the
significant other shallow waters in the G ayburg,
actually the producing interval.

Q So if we just took one of these | ogs as an
exanpl e, take that one, where is the Upper San Andres
and where is the Lower San Andres?

A. Well, fromthe preponderance of data, |
woul d suggest that the top is somewhere equivalent to
the large loss circulations that we have across this

I n probably eight of the eleven wells. So probably
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somewhere there.

Q If you're picking off of the |oss
circulation intervals, you can tell the Conm ssion
that the depth of formation is going to change by
hundreds of feet, isn't it?

A. | don't think so. | think nost of them are
around negative 700 feet at the top of where the mjor
| oss circulation and injection zones are. Both of
those indicate that it's a large aquifer froma
pernmeability standpoint and uniquely different than
any of the overlying Grayburg or the Upper San Andres
reservoirs above that Jim Davidson's either high ganma
ray or that negative 500 or negative 700 feet, which
define as kind of demlitarized zone, that | think
nost of the permbarriers within that separate the two
reservoirs, and everythi ng above negative 500 is
conpl etely separate and just --

Q So your testinmony is that the | oss events
are happening at 700 feet subsea?

A. Approximately that depth. Maybe a little
different.

Q | have this plotted here at subsea. And
based on the actual data, 1'd |ike you nowto
explain -- and here, |I'Il give you the |l egend. The

green is going to be nud | oss depth. Can you help ne
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with how this would | ook |ike 700 feet subsea?

So we have the EMSU 628. That one is at
139 feet. We have the Ernie Banks. That one is at
970 f eet.

A. What are the three nunbers?
Q We have the EMSU 713. That's at 933 feet.
|"mjust trying to understand where --
how are you saying these all happened at 700 feet
subsea?

MR. RANKIN.:. M. Hearing Oficer, I'm
confused by what |I'm seeing on the screen. | don't
know what these nunbers are or where they canme from
who created this docunent.

So I guess | would object to it being
used for cross-exam nation because |I don't know what
any of these nunbers are or where they canme from

HEARI NG OFFI CER HARWOCOD: More foundati on,
M. Wehneyer.

BY MR. VEHMEYER

Q Have you ever tried to actually place on a
map or a plat well by well where the actual subsea
depths are in each of the wells that are under study
here, the loss circul ation?

A. The loss circulation zone on a map?

Q Yeah.

Page 161

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

A. | believe |I have.

Q So, again, you're the one that started with
700 subsea feet. |If the data is that in the EMSU 628,
the loss occurred at 1,039 feet, we can agree that
that is not 700 feet, right?

A. Correct.

Q If the SWD N 11-1, the loss circul ation was
at 1, 051 subsea, that is not 700 feet, is 1t?

A. Correct.

Q In the EMSU 713, if it happens at 932
subsea, that's not 700 feet, is it?

A. Yes. I f, yes.

Q In the Ernie Banks SWD, if it is |ost at
970, that's not 700 feet, is it?

A. Correct.

Q If in the 1028 it happens at 1,013, that's
not 700 feet, is it?

A. Correct.

Q In the Nolan Ryan, if it's 1,043, that's not
700 feet, is it?

A. They're all below 700 feet.

Q So, again, the idea that we would choose the
pl ace of loss of circulation, what happened to define
San Andres versus Grayburg, in terns of being able to

correlate that across this field, there's no way to do
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that, is there?

A. You woul dn't use one piece of data to define
a reservoir.,

Q So you would agree that if you're picking
tops off of just circulation | oss, that would not be a
valid scientific basis or engineering basis to pick?

A. That data only, no.

Q Now, com ng back to your paper. So we're
back to your paper here at Page 5, "These formations
were deposited in typical marine and restricted-marine
environnments, with nost of the EMSU deposition
occurring in a predom nantly shall ow water carbonate
ranp environnent."

First, do you stand by that testinony
that EMSU i s predom nantly shall ow water?

A. Yes.

Q Have you done any work here to show where
shal | ow water would transition, if at all, to deep
wat er ?

A. No.

Q So the best we have is that after your
geol ogy work, the EMSU is predom nantly shal | ow wat er?
And if the Conmm ssion wanted to know anywhere not
shal | ow wat er, not hing you have an opi nion on or

anyt hi ng you' ve done as a matter of geol ogy. True?
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A. Predom nantly, yes.

Q Now, tell the Conmm ssion about the
I nportance of being in a -- the EMSU and San Andres
being in a shall ow water environnent. \What does that
mean about rock type?

A. It's very variable and generally thinner
deposits.

Q You woul d expect |ess nud in that

envi ronment, wouldn't you?

A. Yes.
Q You woul d expect nore oil in that
environnent, wouldn't you, in a high energy -- in a

hi gher energy shall ow water environnment as conpared to
| ow energy deep water environnent?

A. There would be -- yeah, there would be
hi gher porosity.

Q Which, in this instance, would equate to
nore oil in place?

A. Yes, above the oil-water contact, it shoul d.

Q Now, as we visit on rock facies, if you're
shal | ow water, you would be nore grain dom nated and
| ess nmud dom nat ed, wouldn't you?

A. You would be nore likely to be nore grain
dom nated versus nmud dom nat ed.

Q Now, we've tal ked about how much depth we
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have of 679 core in the EMSU. |If we're below that,
and you're tal king about rock properties off of the

| og, you're going to need a spectral ganma, aren't

you?

A. Spectral gamm is very useful.

Q Because that's the only way that you're
going to be able to tell am1 |ooking at thorium is

this gamma reacting to potassium is it reacting to
uranium Yes?

A. Yes.

Q In this instance, did you have any spectral
gamma what soever within the EMSU boundari es?

A. Not within the boundaries of the EMSU.

Q And so, again, comng back to your work
bei ng based off of Dr. Davidson's, does it give you
concern as a geologist that a facies nodel was
devel oped in a shallow water environnment in which rock
typi ng was picked without having any spectral ganm to
differentiate out of uranium thorium or potassiunf

A. Well, we did have spectral gamm rays in
nearby offset wells to the southeast and to the north
that were used in ny evaluation to indicate that those
were actually uranium And | think extrapol ating that
over the EMSU i s a reasonabl e geol ogi ¢ assunpti on.

Q How far away were those wells?
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A. 1'd say maybe two, three m | es.

Q Wbuld the rock outcrop study be nore
val uabl e?

A. A hundred m | es away, no.

Q As we tal k about uncertainty in this
particul ar instance, would you give ne that in terns
of picking rock types here, in the absence of core, in
t he absence of spectral ganma, that certainly
reasonabl e fol ks could di sagree over one |level of rock
qual ity picked? For exanple, noving froma wackestone
to a mud dom nat ed packstone or a nud dom nated
packstone to a grain dom nated packstone, that there
could at | east be one facies of rock change reasonabl e
uncertainty there that you could nove?

A. | guarantee that sonme people would cal
things differently, nuch |ike the nonenclature of the
top of the San Andres.

Q I'"'mnot fussing with you, but is that a yes?

A. Yes.

Q And in this instance, if all you did was
nove over Dr. Davidson's rock facies and assune a
| evel of one better rock type -- are you with ne so
far in the assunption?

A. Mm hmm

Q -- that you then nove to oil saturations
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that |l ook very simlar to the ones prepared by Ops
Geol ogi ¢ and NuTech, don't you?

A. I'"'mnot sure that's the case. But if it
woul d be the case, then those would contradict the
actual core data in the rest of the nodel. So | would
go to Jim Davidson and say, "This nodel is not
wor ki ng. "

Q If you'll listen to nmy question.

A. Okay. Sorry.

Q We've already covered that you can agree
t hat reasonabl e m nds, reasonable science m nds, could
di sagree here about one |evel of rock type. There's
at | east that anmount of uncertainty here, according to
you.

A. Okay. [|'ll go with that assunpti on.

Q And here, if you nove Dr. Davidson's rock
type over by just one |level, do you know how cl osely
that woul d conpare to what Ops Geol ogic did?

A. No.

Q Whuld you expect it to look very simlar to

what Ops Geol ogic did?

A. No.
Q Why?
A. Because the oil in place nunbers were

dramatically higher than | would have expected
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relative to the core data.

Q Well, you nention core, and we know we don't
have core deep into the Lower San Andres.

A. Right.

Q But with respect to the core, you understand
that Ops Geol ogic actually made corrections to
elimnate certain of the core plots because it would
have |l ed to an unreasonable n val ue?

A. | think I'maware of that, yes.

Q And in ternms of just fussing with Ops
Geologic, if we |ooked at the n value -- | understand
that Dr. Davidson wouldn't agree he'd arrived at an n
val ue. But sone of his plots were all the way over to
10 on his n value. |If you | ooked at his analysis and
where it fell on the plots --

MR. RANKIN: Objection. M. Wehneyer is
testifying.

HEARI NG OFFI CER HARWOOD: Let's hear the end
of the question first.

M. Wehneyer, in the interest of maybe

saving tinme, how about rephrasing it?

MR. WEHMVEYER: Absolutely. And | think
we're on the sane page. | apologize for the |ong
guestion. |'Il strike that.

BY MR, WVEHMEYER
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Q So the question is, | understand that
Dr. Davidson didn't use an Archie's equation, right?

A. Mm hmm

Q So he didn't do mand n values, did he?

A. No.

Q Ops Geologic chose a nodified Archie's
equation, with a variable mand n. Yes?

A. Correct.

Q Have you seen that done in the petrophysical
wor | d?

A. Yes.

Q So in ternms of themvarying mand n on a
nodi fied Archie's, this is not sonmething crazy?

A. No.

Q Scott Birkhead isn't a nut? This is
sonething that's --

A. Shortcut.

Q Okay. Now, with Dr. Davidson's work, even
t hough he didn't use an mand n, you can't deterni ne
what the mand the n would be off of his plots and
wor k, can you?

A. Dr. Davidson couldn't.

Q And, in fact, sone of those n values reach
all the way to 10, don't they?

A. | do not know, but that would not surprise
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Q Which would be even higher than the n val ue
used by Ops Geol ogic, which got to about 9 in certain
pl aces?

A. | assune that's correct.

Q Did you do a study of the critical water
saturation, basically a | ook at how nuch water can
even nove if the Netherland, Sewell analysis is
correct?

A. | did not do a study, no.

Q So in terns of telling the Comm ssion about
what percentage of your water saturations would be
critical or irreducible, that's not sonething you've

done, not sonething --

A. No.
Q -- you would be able to tal k about?
A. Well, I nmean, |'m exposed to residual oi

saturations and residual water saturations just in the
| ndustry, but not specifically here.
Q So if they wanted to know, based on the

majority of Dr. Davidson's rock typing, how much of

that water -- and those water saturations, they go up
over -- they immmediately go to 92 percent, don't they?
A. Yes.

Q And so just by choosing that rock type and
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that facies nodel, you can't get nore than 8 percent
oil into the nodel sinmply as a matter of rock typing;
isn't that right?

A. That's probably correct.

Q So you pick the rock type. So just based on
rock type -- and, again, no spectral, no core, we
know we' ve got -- you've |looked at -- at |east 92
percent imediately has to be water?

MR. RANKIN: Objection. M scharacterizing
the testinony. M. Knights testified that they did
have spectral and they did use spectral in their
anal ysi s.

HEARI NG OFFI CER HARWOOD:  Overr ul ed.
BY MR. VEHVEYER:

Q Do you want nme to reask it?

A. Yes, please.

Q Yeah, no, it's an interruption. | totally
get it.

So you' ve | ooked enough at
Dr. Davidson's facies nodel. You know that based on
the rock type he selects for the majority of the Lower
San Andres reservoir formation, that just by the rock
type, it only allows a maxi mum of 8 percent oil in
because it's going to put at |east 92 percent

saturation into it, isn't it?
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the testinony of Dr. Davidson.

curves, where they hit the very high resistivity

I ndex,

in that 7 to 8 percent. So if that was the |ithol ogy
t hat was defined, then that would be a nmaxi mum

saturation.

woul d

petrophysicist. Because petrophysicists distinctly do

nore |

whi ch

credibility with this Conmm ssion, doesn't it all just
cone back to his ganma ray reading? |f the ganma ray

spi kes, he says this is non-reservoir?

anal ysi s, yes.

MR. RANKIN: Objection. M scharacterizes

HEARI NG OFFI CER HARWOOD:  Overrul ed.

A. Looking at that Sc chart, sone of those

| think those I ower values to the right may be

Q Right. And the people that define |ithol ogy
be geol ogi sts, right?

A. Correct.

Q And Dr. Davidson is not a geol ogist?

A. Well, | would anend that. Geol ogi st

i thol ogy work than | do.

Q D d he do any lithol ogy work here?

A. Using |og characteristics, yes.

Q Log characteristics off of triple conbo,

really -- again, just in terns of keeping

A. That was a significant data input into his
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Q So as soon as the ganma ray spikes, it
| mmedi atel y becones non-reservoir, and practical
matter, just making this sinple, at that point you're
going to have 92 percent plus water saturation, you
can't put in nore than 8 percent oil. True?

A. On sonme of those curves, that is correct.

Q As we tal k about sone of those curves, the
maj ority of the rock in the Lower San Andres that he's
chosen woul d be wackestone or worse?

MR. RANKIN: Objection. M scharacterizes
the evidence. Dr. Davidson testified that he didn't
use wackestone in his nodel.

HEARI NG OFFI CER HARWOOD: Do you have nore
foundati on? Mybe sonmething to show himor refer him
to specifically?

MR. WEHMEYER: M. Knights and | are on the
sanme page. He knows where these rock types end up.
BY MR. VEHVEYER:

Q You know where the -- you've |ooked at the
facies nmodel in ternms of what rock -- you want to
know as a geol ogi st, what rocks is Dr. Davidson giving
me here? Right?

A. Well, basically, | don't really care what
rocks they are. | look at the results of the

analysis. And | conpare it to the actual hard-core
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data that | have and see if that nmakes sense or seens
reasonabl e.

Q What hard-core data did you have in the
EMSU?

A. For the EMSU, the 679 core data. And in the
Grayburg, | had a | ot of production data.

Q Now, the Grayburg, that was produced
conventionally.

A. Correct.

Q No --

MR. RANKIN:. M. Hearing Oficer,

M. Knights was cut off. He was answering a question
and M. Wehneyer cut him off.

HEARI NG OFFI CER HARWOOD: Okay. |'msorry |
m ssed that.

MR. VWVEHVMVEYER: Well, I'm happy for him--

BY MR. VEHMEYER:

Q | didn't nean to cut you off. Go ahead.

A. | don't actually remenber what | was talking
about .

HEARI NG OFFI CER HARWOOD: Stop. Let's not
get into the sanme situation we got into yesterday.
Remenber, it's a radio transm ssion. Quys, give each
other tine. Okay?

BY MR. VEHMVEYER:
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Q I|'ve enjoyed our visit. | think you and I

are on the sane page nore frequently than M. Rankin.
So as we cone back to -- | said hey,

| ook, you're the geologist, you do this work. First

thing you're going to want to know is: \What rocks is

my petrophysicist giving ne? Fair?

A. | would ask Jimwhat rocks are there.

Q And what did he tell you?

A. As you know, Jimcan be pretty | oquaci ous.
So it was long diatribes of why these rocks are what
|"ve determ ned themto be. And I was enjoying ny
conversations and | earned sonething every tine |
tal ked to him

Q Did you ever get an answer on what rocks are
t hese?

A. The ones that were in his nodel. And he
actually never output a nodel of this foot is this
rock type.

Q OCkay. So if the Comm ssion wants to know - -
and |'mnot being a wise guy with it, | promse. |If
t he Comm ssion want to know, when | went to go do ny
oil-in-place estimations, | asked Dr. Davidson, "What
ki nd of rock do I have here?" do you know? Yes or no?

A. Not by foot. But basically the deeper water

alittle nore on the nud side than the grainstone
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Si de.

Q Where did he call deeper water?

A. Deeper water is probably throughout the
system but predom nantly |lower in the Spraberry was
deep water and shall ower above the -- in the Upper
San Andres, you know, above that ganmm ray, that was
primarily | ower.

Q | think we just npbved southeast quite a bit.
Not Spraberry. San Andres?

A. Oh, did | say Spraberry?

Q Yeah. That's okay.

A. San Andres.

Q And so the rock types, the best you -- well,
let me take it in two pieces.

First, would you agree that whatever
rock type was the predom nant rock in his facies
nodel, you're a little bit unclear on that right now
as you sit in this chair?

A. Correct. On a foot-by-foot basis, yes.

Q And not being a wise guy, but it is alittle
odd that the geol ogi st would be asking the educated
engi neer, "Wat type of rocks are these?" as opposed
to you doing the work on the front end to assist the
petrophysicist with, "This is the lithology that you

shoul d expect in this particular environnment. This is
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deep water, this is shallow water. This is
need to be | ooking at from outcrop"?

A. Not at all.

what we

Q Now, you said you checked what he did

against -- | don't want to m squote you -- direct data
or the --

A. Direct physical evidence.

Q Direct?

A. Physical evidence.

Q Direct physical evidence. How did
his Lower San Andres? What direct physical

did you have? Was that just G ayburg?

you check

evi dence

A. That's a good question. Yes, the only

di rect physical evidence we have in the Lower

San Andres is the reservoir quality by the saltwater

supply wells and the injection wells, indicating

perneability, reservoir quality and reservo
di mensi ons.

Q But, again, this isn't rock type.
just going to be a gamm | 0g?

A. Correct.

r

This is

Q Which conmes back to, as | tal ked about,

couldn't we all agree here anpngst reasonab
that the rock facies could be off by a |evel

A. Ckay.

e people

of one?
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Q Now, returning to just the water
saturations, because | want to keep the forest in view
here, the mpjority of the rock that Dr. Davidson's
nodel sel ected was nud dom nated packstone or worse,
right?

A. Potentially. |'mnot sure.

Q Well, you've seen the plots on the graph,
ri ght?

A. Yeah.

Q And, you know that by nmaking that selection,
even if you noved over to mud dom nat ed packstone, you
have 80 percent water saturation right off the bat,
don't you?

A. Yes. High water saturations.

Q And which to the other side of 1 m nus
equati on, nmeans you coul d maxi nrum have maybe 20
percent residual oil zone, right?

A. Correct.

Q Through just the facies sel ection?

A. Correct.

Q And then in the nodeling that you al
selected, if there was not at |east 20 percent oil
saturation, zero credit for oil was then put into your
nodel , correct?

A. The net pays, yes, would have been zero.
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Q So it really gets this sinple if you're
| ooking at this fromthe Netherland, Sewell approach:
Dr. Davidson makes his facies picks for the majority
of the Lower San Andres.

A. Mm hmm

Q And based on those facies picks, you have to
start with 80 percent water, or even nore water, and
based on that facies pick, you cannot put enough oil
In to get past the 20 percent threshold for your nodel
to give that oil any credit for oil in place?

A. Correct.

Q | want to talk a little bit about the 20
percent threshold. You' ve seen literature, you've
heard testinony from Steve Mel zer, Dr. Trentham about
ROZs.

A. Correct. Yes.

Q And 20 percent is what they've spoken to as
an acceptable threshold to get started at for an ROZ
proj ect?

A. As | understand it, it's the |low side. You
need - -

Q But it is an oil saturation -- and |I'm so
sorry. You go ahead.

A. And so you need at |east 20 percent to nmke

It reasonably viable. And that has to do with the
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residual oil saturations that are common in these
rocks.

Q And, again, just to keep this sinple for ny
sinple brain, this is not you have to start at 40
percent and you produce it down to 20 percent residual
oil and you stop? Based on their literature and their
wor k on ROZs, 20 percent would be an acceptable
place -- that's a |lot of oil down there -- 20 percent
woul d be an acceptable place to start?

A. To start as a m ni nunf

Q Yes.

A. If | had less than that, | wouldn't even
consider it.

Q Yes?

A. Yes.

Q Okay. So your nodel literally kicks out al
of the residual oil that Dr. Trentham and Steve Ml zer
woul d start an ROZ project at, doesn't it?

A. Yes.

Q And, again, in ternms of the rock facies
that's selected, in terns of noving fromgrain
dom nat ed packstone over to a nud dom nated packstone,
that comes down very nuch to shall ow water environnment
versus deep water environment, correct?

A. Yes, it does.
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Q And here, | asked you as the geol ogist, do
you have any opinions to share, could we go well by
wel |, depth by depth, and you tell where is shall ow
wat er environnent, where is deep water environnent,
that's not hing you've done as a geol ogi st, nothing you
have opi nions on, true?

A. | mean, | could have opinions if | reviewed
sonet hi ng specifically.

Q You haven't done it to date?

A. | have not done it, no.

Q Additionally, all rock with | ess than

7 percent porosity, all of that oil is kicked out of
the Netherland, Sewell nodel, isn't it?
A. Correct.

Q And so you understand that in ROZ
devel opnent, oftentinmes you will find sonme of your
hi ghest oil saturations in sonme of your |ower porosity
rock, right?

A. | don't know if | agree with that.

Q Do you have a position one way or the other?

A. In the better reservoirs, the higher oi
saturation is in the higher quality rock. You get
better recovery factor. But in sone reservoirs, |
coul d i magi ne that you would have nore of the oil in

the | ow perneability rock because it hasn't noved and
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won't nove.

Q Under typical conventional environnment,
right?

A. Correct.

Q Com ng back to Mother Nature's waterfl ood.
You heard Dr. Lindsay testify in here that as water
pushes through here, nobile oil is going to be pushed
out. What we have left is residual oil that clings to
pore throats and, you know, pore volunme, with the
wat er on the inside, waiting to be rel eased through
sonet hing that can reduce the viscosity, such CO2?

A. Yes.

Q So this conmes back to -- you understand that
Scott Birkhead has testified here that what he's
actually observed in core and what he's nodeled is
that, oftentimes, the higher saturations of oil occurs
In the |ower porosity environnents, true?

A. So yes.

Q But, again, just in ternms of keeping the big
picture here for the conm ssioners, if it's bel ow
7 percent porosity, we never get those volunmes in your
nodel . Those are all kicked out, right?

A. Correct.

Q You would agree with ne, because we're not

dealing in conventional environnment here, and this
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whol e fuss is over tertiary, that through the

I njection of CO2, it is then possible to reduce the
viscosity to recover the oil fromthese type pore
throats and vary these pore volunes, true?

A. Yes, that is the concept.

Q In ternms of oil wet versus m xed wet,
there's been a I ot of discussion about that. Is this
an oil wet environnent or a m xed wet, or mght it be
sonet hing i n between?

A | think it mght be somewhere in between.

Q If you nove froman oil wet environnment over
to a mxed wet environnent -- are you with ne on the
assunption? -- what would that do to your nodeling?

A. I"'mnot sure. | would defer to Dr. Davidson
on that.

Q But before you cane in and testified on
vol umes, you didn't ask him "D d you nodel this off
of oil wet versus m xed wet?"

A. No.

Q But that certainly would change the vol unes,
wouldn't it?

A. | would defer to Dr. Davidson.

Q W're going to go back to your slide show.

VWile we're tal king about ROZs sone of

t he reci pe or the Cookbook of ROZs, you're | ooking for
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t hi ngs, no one is expecting nobile oil in a ROZ
devel opnent; we can all agree on that?

A. Correct.

Q There's pages of testinony that |'ve read
fromthe Goodni ght witnesses about: CGolly, we've
produced a gazillion barrels of water here, and we
have very little oil that's come up with it. Right?

MR. RANKI N: Objection. M scharacterization
of the system

HEARI NG OFFI CER HARWOOD:  Yeah, | don't
remenber "golly" being in any of the technical
reports. Rephrase.

MR. WEHMEYER: It's all ny sinple m nd can
appr eci at e.
BY MR. WEHVEYER

Q Have you read the other wi tness statenents
In the case?

A. Yes.

Q Has there been a | ot of paper spent on:

We' ve produced a whole |ot of water, but we have very
little oil?

A. Yes.

Q And for an ROZ devel opnent such as this one,
if you're advising a client, you would tell himthat's

exactly what you'd expect, right?
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A. No, | don't think so. | think the ESP, the
changing of the reservoirs would anticipate -- be a
significant indication that there was a significant
ROZ t here.

So the concept that we don't produce any
oil so there nust be oil there, is -- | don't think

that's a positive statenent.

Q I'mtaking the opposite side of it. |If
sonmebody says, "I produced a |ot of water and | don't
have oil" --

A. Yeabh.

Q -- if they're here talking to you on the
ROZ, you'd say, "That's normal. You woul d expect
that"?

A. Yes.

Q And we can go log by log, but to the
conm ssioner's cherry-picking coment, we can go into
actual | ogs and we can | ook at the nud | ogger's
report, and in the Lower San Andres -- are you with ne
on what we're -- deep in the San Andres.

A. Deep init.

Q We can find gas shows, we can find oi
fl uorescence, we can find odor. Those aspects of
Dr. Trenthanmi s reci pe and Cookbook are present in nmany

of these |logs, aren't they?
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A. In many of the logs, in sone instances, Yyes.

Q And additionally, off the top of ny head,
know it's the 660 and | think it's the 658, M. Rankin
Wil correct nme on it, those wells were tested with an
ESP and an el ectric subnersible punp, and those did,
in the Lower San Andres, produce oil along with the
saltwater? There was nobile oil?

A. There was sone nobile oil, yes.

Q And just the way oil works in the pore space
and in those pore throats, if you' re getting nobile
oil, you know there has to be residual oil left
behi nd?

A. Correct. Yes.

Q And we may be able to work pretty quickly
through this fromhere. |In terns of just econonm cs --
you with me so far? -- | see in your papers that you
ki nd of wave your hand over and go, this is not
economc to fiddle wwth. Fair?

A. Yes.

Q But you haven't actually run any econonic
assessnents here. You have haven't | ooked CapEx,
OpEx, revenue antici pated?

A. Just on a screen basis.

Q Did sonething happen in your head that you

woke up with, said, "Yeah, | |ooked at it"?
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A. I'"mnot sure.

Q Where would | see the work? |If the
Comm ssi on wants to see an econom c assessnment, says
you're going to be the econom cs guy, where in your
papers do we see the econom c assessnent, other than
your say-so?

A. It would be the last two slides in ny
summary slide deck

Q You've analyzed CapEx and OpEx?

A. | generally use the data that I'mgiven. So
| used the Tall Cotton data, fromthere.

Q Let's talk about Tall Cotton. In terns of a
recoverability factor, you haven't seen any EMSU, have
you?

No.
| s that sonething you' d want to see?

At this npnent, no.

o > O »

How about even oil conpositional analysis?
| gnore mscibility, just APl of the oil.

A. No.

Q Okay. Now, Tall Cotton, mght it have been
that oil was overstated in the first instance?

A. Yes.

Q And with respect to Tall Cotton, you've

heard the testinony about they actually fracked in --
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they were trying to -- they didn't want to wait.

Ki nder Morgan wanted the juice out of the squeeze
faster. And so they fracked into the injector wells.
Do you renenber that testinony?

A. | remenber the testinony, but | have no
confirmation that that's actually what happened.

Q That's an interesting point in itself. So
in terms of what happened at Tall Cotton by way of the
recoverability of the residual oil, you don't know
what happened as a technical matter, do you?

A. | know the direct physical evidence is the
performance and the rate cumplot is 5 mllion barrels
of data over 15 years, and a decline curve that gives
me what ever happened in this instance that's an
estimated oil recovery that would acconplish fromthat
devel opnent.

Q Just looking at this -- and | know you're
not an engi neer, but |ooking at the graph on the
bottom right, when you see a curve |ike that, would
you expect that there was sonething froma technical
engi neeri ng perspective that happened to that
producti on?

A. Sonet hi ng happened to the production, yes.

Q That it would be different than and not

expl ai ned by sonmehow the oil just couldn't be -- the

Page 188

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

EOR was no | onger effective?

A. | really don't know exactly what that is.
But | woul d suggest there's plenty of plausible
expl anati ons.

Q One of them being that they fracked the
I njector wells?

A. That woul d be sonmething that m ght affect

Q Way woul d you supply the Comm ssion with
this slide? As we talk about it, you' ve only offered
24 slides and it's inportant to get things right. Wy
woul d you give the Comm ssion testinony about Tall
Cotton being a good anal ogy here without actually
digging in to understand, froma techni cal
perspective, what happened out there?

A. Well, | don't think that data is avail abl e
publicly. So to this public data, this is the only
ROZ-isol ated interval that | could even attenpt to get
sonewhat close to a recovery factor

So | thought it was inportant to at
| east | ook at that data and conme up with at |east a
screeni ng perspective on what that recovery would be.

Q This slide, you showed just for record
reference. We're |ooking at your Slide 13. Are you

wth me there?
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A. Correct.

Q I'mnot sure anybody knows -- what is
Goodni ght's position as to what Ops Geol ogic's average
grain density was? 1|s the point of this fussing with
what you think Ops Geologic's grain density is?

A. No. They have a ternary diagramthat he
suggested it was 2.9 for the dolomte end.

| think if you're tal king about his
grain density, that would be the amal gamati on of how
much percentage of dolomte, how nuch percentage of
sandstone, how much percentage of the other m neral
I nterests. And you get an average nmain grain density
of that.

The only thing | was suggesting here is
that he used 2.9 with a constant 20 percent anhydrite
to get that up fromthe typical 2.87 grain density
that would normally use for the dolomte conponent in
hi s anal ysi s.

Q | just don't want the Comm ssion to be |eft
with any m sinpressions. For exanple, on EMSU 679
core average matrix 2.83, is that grans over cubic
centimeters?

A. Correct.

Q And you think Ops Geologic -- well, let nme

stop at that. That's an average, isn't it, 2.83 grans
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per cubic centineter? 1|s that an average of what was

measured in core?

right?

cubi c

2. 835,

A

O > O

o > O »

Where? |'mnot quite sure.
Here, | can highlight it.
Ch, yes. kay.

That's an average over the whole core,

Yes.
| s Exxon a client of yours?
No.

Exxon, they were at about 2.84 grains per

centi neter?

A

Q
A.
Q

Correct.
VWhat do you think Ops Geologic's average is?
| do not know.

I f you went back and averaged it and it was

could we all agree that that is incredibly

reasonable and right in line with core and what Exxon

came to?

A

lt's still -- 1 think the 2.9 is a little

hi gh relative to the industry standards. So | woul d

use a 2.87 there, recalculate his, see what a thing --

| think it would reduce his 2.83 to maybe -- | don't

know.

Q

But the core average is 2.83. Exxon cane up
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with 2.84. If Ops geologic's average was not 2.9,
what ever you specul ate on, was 2.835, you would agree
that that's at least in line with core and in |ine
with what Exxon canme up with?

A. Yes.

Q What was the average grain density of
Dr. Davidson's nodel ?

A. | believe his dolomte density was 2.87.
But | would defer to Dr. Davidson.

Q Higher than the average in core, higher than
Exxon and hi gher than what Ops CGeol ogic canme up wth,
correct?

A. Yeah, if that is correct, if that's what he
used.

Q And we're just popping through these things
to clean up and make sure | covered.

The Zone B water on this Slide 14 --

A. Mm hmm

Q -- so that the Commi ssion is clear, those
arrows are not in this publication, are they?

A. Correct.

Q You said there's an influx of Zone B water
with the arrows off to the right?

A. The paper defined edge water drive, and this

is an indication that the high water contacts were
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about where the reservoir went bel ow the contacts.

Q Where did the paper define edge water drive
as comng fronf

A. Downdi p.

Q Is there anything in the paper that says
water is entering in fromthe east?

A. No. That's an observation fromthis map.

Q An observation from-- you put the arrows on
the -- the only thing on the map are the arrows that
you added that would indicate water is comng fromthe
east .

A. Well, all the hatched areas are water that
was present in there in 1934, '35, '36 and ' 37.

Q On what basis would you say that water cane
fromthe east?

A. Because it's right on the eastern edge of
t he map.

Q And is this the Gayburg that is being
spoken of here?

A. This is Gayburg.

Q Have you not heard -- again, you're the
geol ogi st. Have you not heard the extensive testinony
in here that the Grayburg pinches off to the east and
that there's no water noving in or out fromthe east?

A. 1've heard that it does get tighter and it
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pi nches out to the east.

Q And in terns of literature saying here at
EMSU water is entering fromthe east, have you seen
any such literature in the G ayburg?

A. No.

Q And, again, so the Conm ssion is aware, you
put the arrows comng in fromthe east, and the reason
you put the arrows comng in fromthe east was because
you found these little shaded spots in this diagranf

A. Correct.

Q When was that paper witten?

A. 1939.

Q So we've got over 80 years -- I'mtrying to
do -- I've heard an engi neer one tinme say, "l never do
public math." | thought that was kind of probably a
good t hi ng.

But over 80 years since the paper, the
paper doesn't say the water is comng in fromthe
east. But you've cited the paper here and you put the
arrows on -- and the geology. | guess | should ask
that first. Geology says the water is not comng in
fromthe east, right?

A. No, this is an observati on.
Q And, again, so that the Conm ssion

under st ands, before you put the arrows on here and
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brought it and swore to it, the observation you forned
give them the nethodol ogy you used in getting to that
observati on?

A. Yes.

Q I'"'msorry. Let ne re-ask it.

Dat a, nmethods, conclusions. |f they
want to know what the nethodol ogy you used to say
water is entering into the Grayburg fromthe east,
tell them your nethodol ogy?

A. Review ng this docunent and seeing that the
eastern flank had sonme anomal ous early water.

Q Moving to the cartoon, or whatever you want
to call it, above it, so that the Comm ssion is not
m sl ed, the permbarriers were not in this
publication, were they?

A. No. | highlighted those.

Q And neither was the little dotted line? |'m
trying to follow this dotted line. Do you see if they
wanted to --

A. Yes.

Q That's not in the paper. That's sonething
you added, right?

A. Correct.

Q And permbarrier, is this where you used a

7 percent porosity to define this permbarrier?
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A. No. They have little marks there.

Q Wwell, I want to ask you about the little
mar ks, to nmake sure we're talking the sane thing. Are
these the little marks you're tal ki ng about?

A. Yes.

Q Can you help the Comm ssion with where they
would find the little marks that close the top of what
you call the permbarrier?

A. Close to the top of the permbarrier?

Q For it to be a barrier, it has to close on
the top, right?

A. No. The permbarrier can be any layers in
there. It's not the entire -- you don't need an
entire thickness. All you need is sonme --

Q Let's take it in pieces. First, | said the
little dot -- the tiny dotted line, that wasn't on the
original, you added that?

A. Correct.

Q And the colored permbarriers, that wasn't
on the original docunent. You added that?

A. Correct.

Q And so then | asked: Did you use your
7 percent porosity cutoff for this permbarrier? You
said no?

A. No.
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Q You said you did it based on the little
| ines that they drew, right? Yes?

A. Yes.

Q And so then | asked: Are these the little
| i nes?

And I'mindicating here there's lines
that go along -- are you with ne? Those are the |ines
you' re speaking of?

A. Yes.

Q But the lines never close -- literally at
the top of what you've called a permbarrier, there
are no lines. |f that was your nethodol ogy, how did
you decide to call that a permbarrier and to
effectively put in |lines where the author of the
cartoon chose not to?

A. For sinplicity and geologic interpretation
to cl ose the pol ygon.

Q But the author of this that was trying to
conmuni cate sonething through the witing, can we
agree that they intentionally did not close the top of
what you've now called a permbarrier?

A. Yes.

Q Okay. So then on what scientific basis did
you have to close it and then cone in here and testify

to the Comm ssion about it?
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A. | did nake a big assunption that the perm
barrier on the east and west and the bottom have a top
somewher e.

MR. WVEHMEYER: | think |I'mat a place that |
may be able to pass the witness, but | would Iike
just two mnutes to visit with ny clients, if | could
ask for the afternoon break now. But if that doesn't
pl ease the Conmm ssion, |'m happy to proceed.

HEARI NG OFFI CER HARWOOD: Chai r man Rozat os,
it is 2:50 p.m Wat's your thinking?

CHAI R ROZATOS: Yeah, we need to take a
break, let's take a break now. And we can cone back.

HEARI NG OFFI CER HARWOOD: All right. Is 10
m nut es enough?

MR. WEHMEYER: That's perfect. Thank you.

HEARI NG OFFI CER HARWOOD: Let's cone back at
3: 00.

(Recess held from2:51 to 3:00 p.m)

HEARI NG OFFI CER HARWOOD: M. Wehneyer.

MR. VWEHMEYER: Thank you. On behal f of
Enpire, we pass the w tness.

THE HEARI NG OFFI CER: All right.

M. Moander, | believe you'd be next.
MR. MOANDER: Yes, M. Hearing Oficer. OCD

does not have questions for this wtness, and we'll
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pass the w tness.
HEARI NG OFFI CER HARWOOD: All right. Rice
operating, M. Beck?
MR. BECK: Just a couple of questions.
CROSS- EXAM NATI ON
BY MR, BECK
Q M. Knights, if I think you said that if
Enpire cane to you, told you that they were going to
drill down to the bottom of the San Andres and spend
1.2-or-sonmething-billion dollars on doing it, you
woul d voice them a concern about the injection going
on at the bottom of the San Andres, right?
A. | would give themone of many concerns, but
t hat woul d be a m nor one.
Q And what are those other concerns?
A. The actual presence, the volune of the
presence. The thickness of the San Andres is a
negative. You can't CO2 flood an individual zone. You

have to flood the entire section. Sone of the perm

barriers in there my also be an issue. | think the
karsting that is evident fromthe loss drilling
circulation and the amount of fluid -- water

wi thdrawal fromthe water supply wells. And the
ability to inject, indicating that it's a

significantly |arge volune of -- pore volune of water
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that is in the systemthat they would have to overcone
to get to those -- the alleged oil in the smaller
porosity throats trying to get that CO2 to contact that
oil. I think those would be my major concerns.

Q And what if they came to you and said,

"Ckay. Well, given those concerns, we're just going
to exploit the CO2 tertiary recovery, the potential ROZ
above negative 700 subsea"?

A. Yeah, | think negative 500 woul d probably be
my estimate of where the current -- if | was -- if |
was going to reclaima unit, | would say negative 500
woul d be the base of the productive oil unit and the
potential ROZs. And that anything devel oped up there
woul d be isolated and separate fromthe deeper
reservoir that's currently being injected from
Goodni ght .

Q And so when you say that it's isolated, I
was a little bit confused about there was seened to be
a | ot of discussion on whether there was there --
there was one significant barrier in the EMSU,
permeability barrier, whether there were nultiples.

At a base level, it sounds |ike you're
of the opinion that there's no comruni cati on above
t hat perneability barrier and below, right?

A. Correct.
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Q Now, explain nme howthat is if there's not
just one single perneability barrier that you' ve
f ound?

A. Well, there's evidence that there's a nunber
of tight streaks in there that it may be thinned and
| aterally extensive. |It's difficult to actually map
it across the whole unit. But those tight streaks are
perm barriers, but there's also other vertical
| npedi mnents to vertical flow

So if you have a fluid trying to nove up

through this stratigraphic columm and it hits a high
permstreak, it's not going to go up, it's going to go
| aterally across there. And so there are indications
of a lot of Iow permbarriers, but there are also sone
| ayers and including -- he pointed out there's sone
| oss circulation zones a little higher in the section.
Al'l those would be inpedinents to vertical fluid
mgration up into the above reservoirs.

Q And I think you went through this with
M. Wehneyer, but you, in part of your work, you
advi se banks on investing in new discovery projects of
oil like this?

A. Yes.

Q And you do that for working interest owners,

| think you said?
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A. Working interest owners, conpanies, new
devel opnents, new business ventures, private equity
firms due diligence, screening of projects before
soneone goes to the next level of is this worth
ki cking the tires.

Q And if one of those clients cane in and
asked you for the EMSU, is there a perneability
barrier in communi cation between the disposal zone and
the potential ROZ above it, what would you tell then?

A. 1'd say there's plenty of evidence that |'ve
seen that indicates that there's no comunication
bet ween those two and those are isolated and separate
reservoirs.

MR. BECK: Al right. Thank you.

Pass the wi tness.
HEARI NG OFFI CER HARWOOD: Thank you,
M . Beck.
M. Suazo, Pilot Water Sol utions?
MR. SUAZO. No questions from Pil ot,
M . Exam ner.

THE HEARI NG OFFI CER:  All right. Then we
cone to the Conm ssion. Anybody want to vol unteer?
| put Dr. Anpomah in the hot seat yesterday first. |
can do that again.

CHAI R ROZATOCS: "Il start.
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HEARI NG OFFI CER HARWOOD:  All right.

CHAI R ROZATOS: |I'Ill start. | don't have
any questions.

THE HEARI NG OFFI CER: That nmkes it easy.

CHAI R ROZATGOS:  Yes.

THE HEARI NG OFFICER: Al right. Well, |
don't see any volunteers, so |I'mjust going to pick
on M. Lankin first.

Do you have any questions, M. Lankin,
for M. Knights?

COW SSI ONER LAMKIN: | do have a couple
questi ons.

EXAM NATI ON

BY COWM SSI ONER LAMKI N:

Q Good afternoon, M. Knights. Thank you for
your testinony.

So with regard to the correlation of the

wel I s that had anomal ous water production volunmes, did
you | ook into whether or not those wells were
perforated across the beddi ng planes that you
hypot hesi zed are the conduits to fluid flow?

A. Yes.

Q Was that in one of your figures, or is that
i n your testinony sonmewhere?

A. In the testinony. | think it's in ny
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rebuttal testinony on Page 5. | discussed that 239
well in pretty specific detail on where it was perfed
and where it was drilled deeper.

Q Was that the only well that you anal yzed?

A. That's the only well that I went into detail
on.

Q Was that the only well that you found was
perforated across that beddi ng pl ane?

A. That was the only one | investigated, since
t hat was the | argest anomal ous thing that nost people
poi nted to.

Q Okay. Oher than potential conmmunication,
vertical comunication between the San Andres and the
Grayburg, can you think of any other possible
expl anation as to why you woul d see a pressure
reduction in the San Andres prior to oil being
produced fromthat zone?

A. | think the only one would be the
production, early production in the San Andres of
(audio glitch) waterfl ooding actually started in -- or
bei ng pervasive in the Central Base Platform

Q Was there any consideration made to a
poroel astic effect causing a pressure drawdown in the
San Andres fromthe renoval of reservoir fluids in the

Grayburg formation?
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A. No, | did not consider that.
COW SSI ONER LAMKIN: | think that's all ny
guestions. Thank you.
THE HEARI NG OFFI CER: Thank you, M. Lankin.
Dr. Anpomah.
EXAM NATI ON
BY COWM SSI ONER AMPOVAH:

Q Thank you, M. Knights, for your testinony.
| do have a couple of questions for you. |If we can
have your slides up, that would be nmuch useful to ne.

Now, nmy first question to you is,
M. West tal ked about Enpire using 18 percent
recovery factor based on Sem nol e as an anal ogous to,
let's say, the EMSU. Can you comrent on that
18 percent?

A. | think, basically, the reservoir quality of
the EMSU is significantly |l ess than the Sem nole and |
don't think that's a very good anal ogy at all.
Seminole is a relatively good quality reservoir with a
| ot of the oil in the higher porosity intervals. And
| think the Tall Cotton analysis that | did, although
very cursory, is probably nore in line with what |
woul d expect in the EMSU.

Q So, there was a discussion on the Tal

Cotton. And, you know, | just want to know, let's
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say -- you just look at the Tall Cotton. Apart
from-- well, et me put it this way. Are there any
technical difficulties that they faced, you know, that
contributed to, let's say, |less recovery fromthe Tal
Cotton, or it's just purely based on geol ogy?

A. Basically, there could be technical issues
that I'munaware of. But | use the actual physical
data of the production and its trend currently.

Q But you also listened to Steve Ml zer
tal king about all the technical issues, even they did
not listen to him you know. So he tal ked about
actual technical issues that really resulted in that
failure. Did you incorporate that into your analysis?

A. No, | didn't. Most of the stories of things
that go wong, there's always stories, but |I try to
| ook back at the actual data and say, "Well, okay,
this is the data. |If you can explainit, I'd love to
see it. Can you show ne that data," and then I'd make
adj ust nent s.

But in this case, it was a screening,
and | think it's -- you know, anything on the
technical issues that may have caused that to be a
| ower recovery, | did not incorporate.

Q So the Sem nole did have -- does the

Sem nol e have a main pay zone and then the ROZ?
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A. Correct.

Q Is it not analogous to the EMSU, based on
even your testinmony and that of Dr. Davidson's
testinony?

A. Do | think that's a good anal ogy?

Q Yeah?

A. No. It's higher quality rock.

Q Now, let's talk about rock quality. So I
know that there are different ways that we can cone up
with the rock quality. Especially even if we do -- we
can also utilize the portal sizes, which has been nore
or less established in the industry.

So why did you or your teamnot really
do nore detail analysis, especially when you are
referring to the reservoir quality?

A. Yeah. | guess there could have been nore

detail ed work done, but | think the

- yeah, just do
not do that.

Q So the actual reservoir quality analysis
that Dr. Davidson worked on, would you agree that
probably it's extrenme?

A. Extrenme |l ow? High?

Q Okay. So if you look at the profile that he
used, the RI, and then the saturation, and he tried to

nore or |less use the -- that plot to nore or |ess
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illustrate that the EMSU or San Andres is nore or |ess
oil wet. So I'msaying that if you | ook at that plot
superinposed with the saturations, is it not really
extrenme, especially when, at sonme point -- if you pick
this facies nodel, then you are nore on | ess saying
probably the oil -- the water saturation is going to
have to start from 80 percent or 90 percent.

Was that on extrenme?

A. It is dependent on the actual |ithol ogy that
you interpret. And | think Dr. Davidson used the core
data in the upper San Andres to build that nodel and
take that down fromthe | og characteristics. So |
think it's a case -- I'mnot sure if it's an extrene
case.

Q Can we go to Slide Nunber 2 on your
presentation. You know, | know there was a di scussion
on this one. Can you tell the Comm ssion that it is
your testinony that there was a mgration of the oil,
one is the Wil fcanp being the source rock for the
Grayburg and the San Andres? |s that your testinony?

A. Correct. Yes.

Q I'll ask you the sane question. Can you
explain to the Conm ssion how this mgration pat hway
happens? Wen you say conplex, it's conplicated, |

don't really understand. So how conplicated, how
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conplex it is?

A. My description of conplex is basically
| ooking at the different accunul ations in the
San Andres throughout the Central Basin Platform
They're in different areas and different types of
accunul ati ons.

And in sone areas where you may expect
to find oil, you don't. In sone areas, it's just
unusual where the oil is. And | can't really explain
how it got there. And there's not a sinple path. So
that's what ny conplex issues is. | don't understand
how t he oil got there.

Q And based on your testinony, you tal k about
t he San Andres being so extensive throughout the EMSU
and even beyond; is that correct?

A. Correct. And | guess the Lower San Andres.
Because there's an Upper San Andres and a Lower
San Andres. And so a lot of ny difficulty with the
nomencl ature i s people say "San Andres" and it's not
specific. So for the large aquifer, |I'mdiscussing
t he Lower San Andres that is where the Goodnight is
I nj ecting.

Q So, in the unitization docunentation, was it
specified Lower and Upper San Andres, or it was

Grayburg and San Andres?

Page 209

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

A. Yeah, it was Grayburg and San Andres.

Q So, do you have any objection when Enpire
says that the unitization zone is right fromthe
Grayburg to the bottom of the San Andres?

A. No. | think that's an accurate description
of the unit.

Q Now, another question that | had, you know,
we' ve been going back and forth on this. You have a
| ot of experience. You've helped a | ot of conpanies,
you know, in these types of litigations.

Have you ever seen any external conpany
t hat do not have any producing, let's say, interest in
the unitization zone, being allowed to bring in water
fromdifferent sources to inject? Have you seen that
bef ore?

A. No.

Q Wiy do you believe that there has never been
a precedent for that?

A. | do not know. But I think in this
situation that there would be a distinct physical
geol ogi ¢ reason why they both can coexi st.

Q Let's nove to Slide Nunber 4. So you said
that you classified the San Andres as a -- whether
upper or lower, or let's say the | ower, okay, as a

| arge aqui fer.
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A. Yes.

Q Large aquifer. How do you determ ne the
boundary?

A. That is a very good question, because |
think one of the nobst surprising things in going
through this is understanding that the San Andres is
under pressured at about .38 or so psi per foot. And,
again, conplexity, | don't really know how to explain
that. But the anopunt of water that was w thdrawn in
the early days and the anmount of water that was
injected and the very limted changes in pressures
woul d all point to just a very |large aquifer that, you
know, taking out 340 mllion barrels and having
limted pressure drop would portend to a very | arge
tank being that 340 mllion barrels was a very snal
conponent of that.

Q Can we go to the slide where you showed --
you actually marked the perm barriers, the one that
you did yourself --

A. Yes.

Q -- that opposing counsel was going back and
forth with you on? Right there, this one.

So which zone are we in on the top
figure?

A. That's all the Grayburg. So that is the
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produci ng intervals in the Grayburg. That was

di scovered in 1928, | think. But this paper was 1939
after they had drilled, you know, 450 or so wells.
And it was basically an amal gamati on of the data at
that tine.

Q And based on your discussion, were you nore
or less using this as anal ogous potential barriers
that could be seen in the San Andres?

A. These were all barriers that are in the
Grayburg, so these are not in the San Andres.

Q So, when you tal k about the barriers, the
perm barriers, that exist in the San Andres, is it
anal ogous to what we see in here?

A Alittle. | believe there's intervals, and
in nmy TVD depth between, say, 500 and 700 TVD subsea,
that there's a | ot of petrophysical events, that
there's nmultiple permbarriers, both very, very
extrenely low and very noderately |ow. But a nunber
of those barriers in amalgamation, | think, is an
I ncredibly strong barrier to vertical fluid flow.

Q And do we have an extensive mapping based on
the log data, how this would | ook |ike?

A. | have not done that mapping, no.

Q So, I'mthinking about how -- let's say we

have perm barriers within the area where we are
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I njecting, and then we are saying that it is a |arge

aquifer. |

are barriers in there, you know, why are we saying it

Is a large aquifer? [|I'mtrying to just understand

t hat .
A. Wl

pressures.

in a small area, there was 39 mllion barrels of oi

I nj ected, the pressure gradient --

Q \Wat
A. Mt

t he Lower San Andres. And the average pressure for

t hose five wells had a pressure gradient of .381, and

after 39 mi
about a year
tested in al

. 383.

very -- if you calculate that at the .002 gradient at

t he depth of
per mllion

bi g i ndicati

direct evidence, | think the biggest direct evidence

Is materi al

mtrying to figure out, you know, if there

|, the large aquifer conmes fromthe

| think the last analysis |I saw was t hat

er injected? No.

er injected. This is a water disposal in

lion barrels were injected into that over
and a half, the pressure gradi ent was

| five of those wells, and the average was

So that's 39 mllion barrels and a

5,000 feet, that cones to about a .25 psi
barrels injected. And so that's one of ny

ons of -- you know, when | tal k about

bal ance of pressures and vol unes.

And that really tells you a | ot about
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the actual reservoir size, but as you were nentioning,
you know, the actual boundaries, that is very
difficult. Especially if you have these limted
pressure variations with that kind of volunme being

i njected in there.

Q So is there an expert from Goodni ght who is
going to really discuss to the Comm ssion the pressure
situation? |s there soneone that is going to testify
on that?

A Yes. |I'm--

Q So, I'mnot going to bother you with that.

" mnot going to bother you with that.

A. |1've been exposed to it, but | amnot the
expert on the pressures. But it was very inportant in
my testinmony and ny understanding of the reservoirs.

Q OCkay. Can we go to Slide Number 5, or even
probably Slide Nunber 6 would be hel pful. Slide
Number 6, yeah. Let's go to 6.

So here, you're show ng us the
| ocati ons, you know, in the oil zone and then al so
within the San Andres, where we do have the water
supply wells and then also the injection wells that
are ongoing right on the east side. Were is the
proposed new i njections from Goodni ght? Were is it

going to be?
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A. | would like to make a correction here.
This is basically an al phabetical order. 1It's not a
| ocation order. So just fromright to |eft was just
the well nunbers in order. So it's not --
| ogistically, that's not west to east. It's just a
di agram

So | was trying -- what | was trying to

present with this was all of the critical data and
critical wells that have tests or indications of fluid
mobility in all of the zones. So all of the red wells
in the mddle or either petrophysics or the only wells
that tested sonething bel ow the producing oil-water
contact. So sorry about that. | didn't nake that
cl ear before.

Q Okay. Okay. Now we talked about the perm
barriers. So | also confirmed the testinony from
Dr. Davidson that there are anhydrites that causes
those perm barriers.

A. Yes. His interpretation was anhydrites are
| ow pernmeability, |low porosity intervals.

Q So when he was testifying, it sounded |ike
he doesn't have any concrete evidence?

A. Direct core data, | don't think he has in
t hat interval

Q What about nud | ogs?
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A. Mud logs, | think there were a few to go
t hrough there, but | don't know if there was. 1'd
defer to Dr. Davi dson.

Q And then he also testified that it was not
continuous. |Is that fair?

A. Yeah, he could not -- | don't think he could
correlate, you know, one interval across the entire
ar ea.

Q Now, are these perm barriers sonething that
has been established, you know, in the Perm an or,
let's say, in the EMSU as wel| established perm
barriers, isolated formati on that has been wel
established that there are permbarriers here that
nore or | ess serve as a cap rock.

A. | think the only detailed information is
fromthe Sem nole and the Hobbs units in their CO2
applications. They went through and had detail ed
studi es and said that there was no communi cati on
t hroughout the San Andres from the deeper zone.

But | don't think there's any, you know,
confirmation, literature that states this is a
consi stent permbarrier across the Central Basin
Pl at f or m
Q And | thought you said you don't want to use

the Sem nol e as anal ogous field to the EMS?

Page 216

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

A. Exactly. And those are the only two that |
know t hat have had deeper studies on that
conmuni cati on between deeper. But, again, not a very
good anal ogy.

Q So let nme ask you. Has there been any
di scussi on about the perm barrier issues between
Goodni ght and Enpire?

A. | don't believe -- |'d have to defer to -- |
mean, | wasn't in the conmunications there.

Q And has there been any comuni cation from
Enpire based on even all the testinony that you've
| i stened to about any perm barrier?

A. | don't think -- | have not been fam i ar
wi th any communi cati ons between anybody at Enpire.

Q So, you know, you're tasking the Conm ssion
to really nmake a tough deci sion here where you're
providi ng as expert testinony that there exists a perm
barrier that separates out Goodnight's injection zone
from where you believe the ROZ could be.

Now, if | ask you right now, where is
the Grayburg, is it extensive in the EMSU, |I'm sure
you' re going to say yes.

A. Yes.

Q Right? If | ask you about the Lower

San Andres, you say it's extensive, right?
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A. Correct.

Q If I ask you about the Upper San Andres, you
can really pinpoint that and say right here is there,
right? Wiy can't we have the sane for the perm
barrier? W need right evidence, you know, stronger
evi dence that could be mapped.

A. | think that's a good question. It could be
you coul d do sone geol ogi c consi derations and nmake a
map that would support it, but |I think all the current
data that |I've reviewed doesn't suggest that there's
any communi cati on between the two. And | think the
pressure differences and just the reservoir
characteristic, the dramatic differences between the
Lower San Andres and the Grayburg in that Upper
San Andres, | think are sufficient to basically make
that statenment. In nmy opinion, that's strong
I ndi cations of a barrier.

Q So, that one we're talking about tinme, t is
equal to 2024, right? But Goodnight is proposing to
i nject huge volunes of water. And, you know, | don't
want to go into the pressure discussion with you. |
prefer to wait so we can get into that. But you've
seen these baffles, and based on your testinony, it's
not extensive?

A. Well, the individual baffles are not
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ext ensive, but the preponderance of significant
nunmbers of themin all the wells that we | ooked at, |
t hi nk amal gamat ed t he preponderance of them since
there's significant permbarriers as a group.

Q Yeah, but that is essentially based on sonme
of the logs that you | ooked at. But there's no
wel | - docunent ed evi dence, nore or less, and there is
no core to support that claim

A. Okay.

Q And even Dr. Davidson and yourself, you're
saying that we don't need any further data, the
Conmm ssi on has enough data to make decisions. Do you
still stand by that?

A. | think for the injection in the | ower
thing, that there's no pressure buil dups, no
i ndi cation of vertical mgration, that there's no
evidence that | think that has any influence on the
shal | ower reservoirs above.

Q So is there soneone from Goodni ght who is
going to tell us about Goodnight's injection and their
perceived i npact on existing operations?

A. Yes.

Q OCkay. Can we go to Slide Number 7. Thank
you.

You know, and, let's say, mpjority of
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t he experts, al nost

in the industry, ri

portion, NuTech presented their portion, and Scott
al so did the sane thing.

Now, ny question to you is, as you've

shown us this,

one, and then even your original one and all of that,

even fromthe original one, the revised

first question is,

t he San Andres?

A. No --

cores, there was sone staining. But froma
significant portion, continuous saturations that is

ki nd of required for an ROZ, no.

Q Well,

is well established that there is oil, at |east based

wel |

if we |look at the EMSU 679, | nean, it

on that EMSU 679.

Is established that

pl ace.

A. There is some oil. And | think npbst of the

anal ysis went to the significance of that oil and its

aerial extent or it

Q So assum ng that NuTech, Ops Geol ogic, they

overestimated the oil in place, what about the core?

A. The core?

Q Okay.

Let

everybody has a | ot of experience

ght? So you are presenting your

do you see any evidence of oil in

, the only -- in sone of the

And then also the RR Bell well, it

there is at | east sone oil In

s vertical extent.

For which?

me rephrase ny questi on.
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Assum ng that NuTech, Ops Geol ogic and
even Dr. Davidson, you know, they've all
interpreted -- Scott also did the same, Dr. Birkhead.
So they've done all of this and there is a contention
with regards to which one is correct, which one is
correct, ny question is, what is the core saying?

A. Well, the core correlates best with
Dr. Davidson's.

Q | want to show you, this one will be Scott's
rebuttal. So he conpared EMSU 679 conpared to that of
Goodni ght's and Enpire.

COW SSI ONER AMPOMAH: So | want to approach
the witness and show himto refresh the nenory.
BY COWM SSI ONER AMPOVAH:

Q So in here, we are |l ooking at the EMSU 679
t hat do have actual evidence of the core. Now you're
saying that it is only Dr. Davidson's anal ysis that
mat ched the core, let's say, to your satisfaction.

VWhat you see on Track 9 and Track 10, is
it not a good match?

A. 9 and 10? | think if you |look --

Q Yeah, let's go to where the spot is. Yeah,
ri ght there.

A. Yeah, so there are areas that there are

significant differences between the saturations
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from-- and this is Ops', correct, Ops' petrophysics?

Q Yeah. Dr. Buchwalter.

A It is.

Q Yeah. He's conparing all the different
anal yses that were done.

A. So there's certain intervals in there that
are significantly overestimted fromthe SO
especially as you get lower. And | think I brought up
that in nmy testinony, that, you know, if this is an
ROZ, then the depths, the last, | don't know, 50 to
100 feet indicate that there's a | owering of oil
saturation in the cores, which m ght suggest the base
of an ROZ.

Q So, have you seen any testinony where Enpire
has esti mated, based on the core, or even if Goodni ght
have done that, based on the core, the actual core,
what is the average saturation within the San Andres?

A. You know, | didn't do the San Andres
nomencl ature, so | just did TVD subsea depths. So |
have not done what is the oil saturation in the
San Andres in this core.

Q Can we bring back the slides one nore tine?

A. Does this have a San Andres top on that? So
there, in the |ower part of the San Andres?

Q Yes.
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AL O what is -- there's two San Andres picks?
This is basically a good exanple of the difficulty of
havi ng di fferent people pick San Andres top, because
It makes a significant difference on what you're going
to do for the average saturation.

And basically all nmy analysis was done
on a TVD subsea base, so | didn't get into that
nonmencl ature. But | did see that degradation in oil
saturations as you go deeper.

Q Yeah, let's go to Slide Nunber 8 on your
presentation. So on Slide Nunber 8, |I'mjust focusing
on the analysis that Dr. Davidson worked on. Do we
see any oil saturation?

A. There are a few intervals that are about 40
percent, but nost of them are bel ow 20 percent.

Q But we gain 20 percent and 40 percent or,
|l et's say, below -- above 20 percent. Do you see
significant saturations?

A. Only above the producing oil-water contact.

Q But what about the bel ow t he producing
oi |l -water contact?

A. Very limted.

Q Do we see, or it is not?

A. Well, | guess nunerically, | would say

there's maybe 50 feet out of 250, or maybe 10 to
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20 percent of the rock is above 40 percent. | don't
know, rough estinate.

Yeah, let's go to --

But not a | ot.

Can | proceed?

> O > O

Yes.

Q Okay. So based on Dr. Davidson's testinony,
he testified to the Conm ssion that he believes that
there is an ROZ on the Upper San Andres. Do you
bel i eve that or not?

A. Not fromthis well.

Q So generally, and this is just an exanpl e,
so he testified to the Conm ssion that he believes
that there is an established ROZ in the Upper
San Andres. |Is that your testinony or you, nore or
| ess, probably have a problemw th that?

A. Again, he's using the San Andres
term nology. | know between negative 350 and negative
500, | have a potential ROZ but not a definitive.

And if | was looking at this well, | would say that
this wouldn't be a strong indication of an ROZ

Q Yeah, then let's | ook at Slide Nunber 10.
These are all core data, which I like. 1Is this
showi ng any oil saturation or no oil saturation within

t he San Andres?
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A. Again, |I'mnot sure the depth of whose
San Andres top, but yeah, | would have to re-jigger
this for whoever's San Andres top I'mtrying to use.

But the big picture on this is that the
core data saturations and the profile versus porosity
versus the sanme thenme in the anal ysis doesn't appear
to be -- appears to be contradictory a little.

Q You know, let's say fromny point of view,
Goodnight is giving us different estinmations of, let's
say, oil saturation, Enpire is doing the same. So if
we can stick to the core, because the core is the real
evidence that we all have here, let's say, all the
nodel s that have been done trying to fit to the core
and based on that, try to predict howit's going to be
on the other ones. So | just want to |look at the core
and just |look at the core and see what it's saying?

A. Yes.

Q You know, we can just debate about the oi
estimati ons here and there. But what is the core
show ng us?

So on this particular slide, you have a
potential ROZ, you do have a transition zone and then
you have the aquifer. So |I'm asking you, |ooking at
the core, the EMSU 679 core data, do we see any

evidence of oil saturation?
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A. Yes. There is oil saturation in the core.

Q Okay. Let's go to Slide Nunber 11. So |
asked you whet her you've cal cul ated the average
saturation in the core. You said you' ve not done
t hat .

A. | guess this gives the average saturation in
the core. So if | did say that, | was in error.

Q Okay. So let's focus on the first track.
s this one the actual core or the corrected core?

A. The actual, not corrected.

Q So how was the 14.8786 cal cul at ed?

A. There's the arithnmetic average of the core

val ues.
Q Wthout any cutoffs or the core val ues?
A. Yes.
Q Did the Enpire do the sanme anal ysis?
A. | don't renenber.

Q So, it would be good for the Comm ssion to
know, based on the existing core data, what is the
actual average saturation that we are seeing in the
core. You know, | can cross-check. |'mpretty sure
sonme of Enpire's experts probably m ght have presented
that. So, that is sonething that would be very, very
hel pful to the Conm ssion. At |east you' ve presented

sonet hi ng here, but | don't know how it -- created
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this. But these are real data that we do have.

So, it would be good for the Comm ssion
to know what is the actual average oil saturation
wthin, let's say, the Upper San Andres, the Lower
San Andres. That would be very, very hel pful to us.

A. | don't believe we have any core data in the
Lower San Andres.

Q So when you put your marker right in there
and you say it's an aquifer, where is that?

A. That? That's a negative 700 TVD subsea.

Q So where is that?

A. Dependi ng on which geol ogist you talk to, it
coul d be various places.

Q | nmean, so what should | take? | nean, the
Conmm ssi on, what should we take?

A. In ny opinion, basically 700 and bel ow,
there's no evidence of hydrocarbons and a | ot of
evi dence of significant water. Above that, above 500,
| think you have sone evidence, higher evidence of oil
in place in the core and in the log analysis. And in
bet ween 500 and 700 feet, it's like a -- what | call a
transition zone, but very little oil in place,
probably doesn't |ook |ike an ROZ to nme, but...

Q But sir, so this one is just a type log. |

mean, how are you going to -- isn't your testinony --
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| know there was a backup for that? 1Isn't it your
testinmony to the Commi ssion that right within the
San Andres m nus 700 across is all -- is your
testinony that across 700 on all wells is an aquifer?
Isn't that your testinony?

A. Yes. Below that subsea depth | believe is
all on aquifer, yes.

Q But | thought there was back and forth where
you identified that barrier, you said bel ow that was

when you were getting all the nud | osses.

A. Yes.
Q | nean, it was a little bit -- it was so
curious to ne that -- you know, |'ve worked with a | ot

of petrophysicists, a |ot of geol ogists, and only God
knows how long it takes themto all cone to a

concl usi on on where the tops are? So it's alittle
bit surprising to nme that the senior geol ogist, you
said you depended on the petrophysicist to get you the
tops. |Is that not surprising?

A. No. As | nmentioned before, the quagmre of
where you pick the top, if | waited for a geologist to
come up with a specific top and define it, | would be
wai ting for my analysis.

But using the subsea depths, which is --

alot in the CO2 work, you do pore volune out of our

Page 228

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

pore volune depth mgration. So | think the critical
part is what is your volunme of oil versus depth.

And so | basically -- it hurt sone people, but | just
took the TVD subsea depth and -- waiting for soneone
to have a definitive definition of what the San Andres
top is.

Q So is it your testinony that the average
core saturation within, let's say, depending on how
you call it, but the San Andres is 14.86 percent?
That is your testinony?

A. For this, for the core interval, that's the
total interval

Q So it's your testinony that your original
oil saturation is 14.867?

A. Part of that's in the Grayburg, though, |
beli eve, by nost people's definition.

Q So I just want to know, you've |ooked at the
data, you' ve provided this to the Conm ssion, the
14.86, is it within the San Andres? O where is it?

A. It is the conplete data set, and | guess if
you gave ne specific tops, we could calculate the
average porosity. FEach person is going to have a
different top, but I think the inmportant thing here
is, as you get lower in this section, the oil

saturation in the core goes significantly | ower.
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So at that negative 700 TVD subsea in
this well, there's a significant shift in the oi
saturations to be nuch | ower.

Q Yeah, | was trying to do a little bit of
mat h where | would just use oil-in-place calculation
formula to try and get sone nunbers here.

Now, so you estinmated 14.86, and |
really wanted to understand, is it a good nunber for
the Comm ssion to calculate, let's say, roughly how
much oil is going to be in place based on the core?

A. | think it all depends on what your tops
are. | think the way | would do it was, |'d stick to
my intervals of 350 to 500, 500 to 700, and 700 bel ow,
and |'d have the core average oil saturations for
those intervals and then it would match up with all ny
anal ysi s.

Q Yeah, | thought that was what you were
trying to show the Comm ssion, that, see, these are
all the core points that we have, but the average
saturation is 14.86. | thought that is what you
wanted the Comm ssion to take out from here.

A. Yeah, nost of the analysis was -- | believe
this was froma rebuttal, so it was basically do due
diligence on the other petrophysical analysis and

sayi ng, okay, does it match core, which one do | agree
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with, which one do | think is the best representation
of the core data?

And so this wasn't specifically done for
an oil-in-place calculation, but I'mvery supportive
of your questions and the information that would be
hel pful to you.

Q Yeah, so if you |look at M. MBeath's
econom ¢ analysis that he presented to the Conm ssi on,
he used 10 percent also. So |I was just curious, if
the core is telling you 14.86, why then even use
10 percent, you know, estimating to say that there is
no econom c val ue?

A. I think it would depend on the depth
i nterval that you were evaluating. And | don't
remenber exactly the depth interval that John was
eval uati ng.

Q Now, so there was a | ot of testinony,
especially with the Enpire experts, they tal k about
the core data should be the m nimum value. But it
sounds |i ke Dr. Davidson does have a different opinion
even where he wants to apply a correction factor to
even that data. Can you try to explain to the

Comm ssi on, you know, both ends?

A. Well, the core data oil saturation does need
a correction, and Dr. Davidson used one, | think it
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was 1.22, but it |looks |ike the other experts in this
case used a much | arger correction.

And so that difference between 1.22
and -- | really don't have the nunbers on the top of
my head, but it was significantly nore correction.
And | think one of the issues that | had with that is
t hat down in the Lower San Andres, that's going to be
| ower in the section, and if it is a residual oil
you' d use a lower B sub o, since it has already been
flushed. And I think that kind of, just in a
bal | park, would indicate that you need a | ower, you
know, expansion factor to have your uplift.

And | think Dr. Davidson did a pretty
ri gorous cal cul ati on and cane up with his range of
1.22 up to 1.26, | think. And I think that's a nost
| i kely reasonable -- | mean, you could have sone
vari ations around there, which | think he did, but he
just used one nunber.

Q And did that correction factor increase the

saturation or --

A. Yes.

Q -- decrease the saturation?

A. No. Increase. |Increased by about 22
per cent .

Q GCkay. So how much wei ght do you put on the
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anal ysis, Enpire's experts' analysis and
Dr. Davidson's analysis and then also the core?

A. | go back to the core as being ny hard,

di stinct physical evidence, and so | tried to conpare
all the analysis back to that core data. And

Dr. Davidson seens to be, in ny opinion, the best
correlation with the actual core data.

Q So is Goodnight going to provide the
Comm ssi on what they believe the average oil
saturation is within the Upper San Andres and then the
Lower San Andres?

A. Yes. | could do that if soneone woul d agree
on the San Andres top.

Q I nean --

A. But | can do it froma depth interval. |
feel very confortable that's where.

Q Now, | think Goodni ght does have the tops,
right?

A. Yes.

Q So, when you say that, depending on the top,
| nmean, you as the chief geol ogi st understands, you
know, making a case for Goodnight? So, Goodnight does
have a top or you don't have a top?

A. No, | do believe Goodni ght has an

I nterpreted top.
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Q So Goodni ght can provide the conmm ssion
their top, and then also let's say the average oil
saturation within that, both for the Upper and the
Lower. And |I'm hoping that Enpire should provide the
Commi ssion with the same data.

A. Excellent.

Q And we do -- | don't know if the Conm ssion,
we do have the actual core data or not in terns of the
nunbers. But it would be good for us to also | ook at
it and do our own cal culations with that as well.

A. Excellent.

Q Slide Nunmber 14. Okay. W' ve already
tal ked about it. You said this one was in the
Grayburg, so | appreciate that.

Now, there has been a | ot of discussions
about Dr. Buchwal ter. Now, the nobre | |istened to
Goodni ght' s experts, the nore | get nore confortable
with the work that he did.

So, is it your testinony that within the
San Andres, there are high streak perneability bugs
cast within the San Andres?

A. Wthin the | ower San Andres, yes.

Q Now, tell the Conm ssion why you are
opposing to what Dr. Buchwalter did when he put that

perneability within the San Andres as part of his
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simul ati on?

A. I"'mnot sure | -- not sure | disagreed wth
the -- | nean, | think the reservoir nodel, what I
di sagreed with is the geology he puts into it and the
oil in place.

The perneabilities, you know, the
di stribution of perneabilities nmaybe, the nagnitude.
You know, | didn't really have that nuch of an opinion
on the actual perneabilities.

Q So Dr. Davidson and then yourself presented
different theories as to how he could have gotten the
water into the Grayburg, you know, for the wells that
wer e produci ng nore water.

A. Yes.

Q So you have all the theories that could be a
possi bl e solution. Wy did Goodni ght not present that
in a nodel to the Comm ssion?

A. | do not know.

Q So let nme follow up on that and ask if
Goodni ght had all the input data that Dr. Buchwalter
used in his nodel? |'masking if you know if
Goodni ght got all the input data that went into
Dr. Buchwal ter nodeling.

A. Did we get all the data? 1'd have to
default to, | think, John MBeat h. But | don't think

Page 235

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

we -- | think there was a hard tinme getting all the
actual data out of the nodel and the data that
supported the input paraneters.

Q So | just want to reiterate this point
again. Were there any anhydrites identified in the
RR Bell Nunber 4 well and then also the EMSU 679 t hat
had a core? Are there any established or any
docunent ed anhydrites that were found in any of the
core?

A. | think | recognized sone anhydrites
initials by some of the cores, but | didn't -- | don't
remenber seeing a significant bedded anhydrite
I nterval .

Q Let's go to Slide Nunmber 24. Thank you.

So, here you're showing Tier 2 and then Tier 1. And
the bottom | presune, is it oil or water saturation?

A. That is oil saturation.

Q So here, when you see a producing zone,
which formation are we tal ki ng about?

A. The green synbols at negative 350 are
Grayburg. And if you use Ops' nodel, sone of the
San Andres.

Q Okay. So here, do we see, so assum ng
you're saying that the green is all G ayburg,

produci ng zone --
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A. Yes.

Q -- and then the blue will be the potenti al
ROZ, which will be based on your nonencl ature, that
will be the Upper San Andres.

A. Correct.

Q And then you have the Lower San Andres and
then, let's say, the aquifer zone, nore or |ess
becom ng the transition zone and then the water
aqui fer?

A. Correct.

Q OCkay. Do we see any oil saturation within
the Tier 2 and then Tier 1?

A. In which interval ?

Q Al of them just -- or you can just focus
on the residual zone and then also the transition
zone.

A. Yeah, the potential ROZ, there is sone
Tier 1 and 1'd say a significant amount of Tier 2.

Q And then | saw that naybe this one is
different, but the one that | reviewed earlier on, it
sounded like it had a total oil in place there. |
think there were three.

A. Yeah, there were three col ums.

Q Yeah, what -- did you change your testinony,

or...
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A. No, | just shortened it so it would fit on
that half of the graph.

Q Yeah, because the one that | reviewed, it
sounds |i ke you were show ng over 200 mllion for the
potential residual zone. |s that a correct nunber?

A. Yes. So what | did to get to that nunber
was extrapol ated the averages for the wells across the
entire EMSU. And basically, | don't think that's a
realistic way of doing it, but I wanted to be --
originally, I was just trying to match what ot her
people did by, okay, how do |I conpare nmy oil in place
to theirs? WelIl, they extrapolated it over the entire
interval, so | did also.

But | think the critical issue on

recovery is the concentration of oil. You know, if
you have, you know, one barrel of oil in 100 feet or
one barrel of oil in 1,000 feet, the higher

concentration is nmuch nore val uabl e, you get a higher
recovery factor.

So | think the critical issue that |I'm
trying to focus on here is the oil concentration in
MBO per section.

Q Yeah, but -- so based on your anal ysis,
saw over 250 million barrels. So are you saying that

Enpire should not go for it?
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A Well, if it was equally distributed over the
entire area by just extrapolating the data points,
that's the nunber you get to.

But | think a better way of analyzing it
is to ook at the concentration in a section area.
And if you were to do a pilot, you' d pick a section,
and this is the average oil in place in that section.
So | think it's a nuch easier reference
If you're going to go to that next step of trying to
determ ne how economic it would be to recover.
Because you can do a pilot in a square mle area and
conme up wth a spacing, you know, how many wells are
init, you know how nuch oil you're recovering, rather
t han having a large volune of 250 mllion barrels over
11, 000 acres and, you know, ten-acre spacing, you
know, you'd need a thousand wells. This way you can
get a nore functional economc unit to kind of
eval uate your --

Q You know, you tal ked about the San Andres
bei ng under pressure. And | promise |I'mnot going to
go nuch detail with you on that, but, you know, com ng
to that conclusion, did you incorporate the supply
water wells, the withdrawals fromthose wells into
your anal ysi s?

A. Well, there were two points. | think there
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was a 1959 study that was introduced a little earlier
t hat had about a .38 sonething. And then just sone
recent data that | think was supplied to the
Conmmi ssion that showed this |ocal area where Goodni ght
has injected a nunber and cane up to 3.83 as a
current.

And so 1959 to current, having al nost
I dentical pressures, | guess that kind of incorporates
t he ups and downs of supply, injection and w thdrawal s
I n the region.

Q In one of your slides, | saw that you had a
perm barrier that you put in. | saw that in one of
your slides --

A Yes. | t was --

Q -- a yellow region mapped as a perm barrier.
Do you renmenber sonething like that?

A. | think there were a nunber. There was one
in the 746 well and then ny cross-section with two
wells that | was trying to do a sensitivity analysis
on. | forget which one it would be.

Q Yeah, that'll be on Page 24 of your -- of 32
total pages?

A. Yes.

MR. RANKIN: Is it in M. Knights'

testinony, Dr. Anpomah?
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A.
Q
Exhi bit E.
A.
Q
where we
barrier.
A.
Q
A.
Q
can you t
A.
Q
sane as t
A.
wel |, and
spectral
far those
mles --
t he bette
think it’
Q
questi on.

In the summary sl i des.

Label ed as now Goodni ght Nunber 8 testinony,
E.

Yeah.

There was two wells with a cross-section

do have a permbarrier, a perneability

Page 327
24 out of 32. Yeah, right there.

Ch, okay. This is an ol der one.

Oh, there's another one. |s another one --
alk toit, or --

Yeah. | can talk to any of it.

So, I want to know, is your permbarrier the

hat picked by Dr. Davidson?

" m not 100 percent sure. This was an early
t hese are actually the two wells that had
ganma rays. And you were asking earlier how

were away, and | guess there's three

maybe a little nore than three mles away.
But yes, that permbarrier is -- | think

r slide to do is in ny summry slides.

s probably hal fway through, maybe Page 12.

Yeah, probably. Let me just ask a general

The depend barrier that you picked, they're
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the sanme as the ones that the Division picked, or it's
different?

A. Different. There are sensitivities in perm
barriers, and so what | was trying to show in that
cross-section is Ops' permbarriers or barriers that
were based on a 1.5 percent porosity, which I thought
was very low. And then | just tried to use a nore
reasonabl e, nost |ikely, you know, 50 percent perm
barrier, or not at 7 percent porosity. And then I
al so used the .02 permthat Dr. Birkhead had
determ ned, and used that.

And if you use all -- any of those
situations, you can get a significant nunber of perm
barriers throughout the entire section.

Q So is it your testinony that your perm
barrier was strictly based on porosity perneability
cutoff, and Dr. Davidson perm barriers were based on
anhydrites?

A. Correct.

Q So which one should the Comm ssion take?

A. My guess is both are probably --

Q Anything --

A. Together, there's just a lot of perm
barriers.

Q So is there a cross-section that shows
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entirely -- so if you |look at this cross-section in
Figure 4 that we are seeing right now, can you al so
have the sane cross-section showi ng the Conmm ssion how
you picked your barrier throughout the EMSU t he sane
for Dr. Davidson?

A. Yes, we could do that. | don't think |
have.

Q Now, let ne ask you. So these series of
questions were based on the cross. | just want to

clarify some few things.
Di d Goodni ght already have their own

perm barrier before you -- prior to your work?

A. | do not know.

Q Did you review the application to the
Di vi si on?

A. | guess, briefly.

Q So there was no baseline for you to conpare
your work to?

A. No, no. I'mbasically totally independent.

Q Then when they say that confirm barriers,
what were they referring to in your scope of work?

A. I'"'mnot really sure what they were
confirmng to. But inny -- | took that as review the
perm barrier and tell me what you believe.

Q Review the permbarrier and tell nme what you
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believe. Wat permbarrier? If it's not there --

A. Correct.
Q -- what permbarrier?
A. Well, semantics. But, basically, | was

going to |l ook for the communi cati on between those two,
and | think they believe there was a permbarrier in
there, so | think they said, "Confirmthis perm
barrier.”

And basically in ny Iine of business,
people tell you a lot of things, but you basically go
back to the data, put your professional opinion on it
to tell them A lot of tinmes, it's not what they want
to hear. But in ny line of work, it's just you have
to have, you know, your best effort at getting to the
ri ght answer.

Q So you made a comment as part of the cross,
you said San Andres is not a defined interval. Do you
remenber sonething |ike that?

A, Mm hmm

Q But Enpire believes that they've
characterized, they've described the San Andres. So
you know, I'mjust trying to understand in terns of
you saying that the San Andres is not well defined, so
why should we agree with your interpretation?

A. Basically, mne is a reservoir
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characterization, so | look at the oil -- the
potential reservoir. So | |ook at pore vol une,
pernmeability and isolation of intervals and zones that
can be just exploited econom cally.
And if you have nultiple reservoirs
in -- you know, one of the big things we have is for
many bi g conpanies that are in the same reservoir,
they all have different nonenclature for different
tops and different intervals. And | don't really care
what they call it. [I'mgoing to pick -- this is an
interval that | think is a boundary here, a boundary
here, and this is a separate interval. And then they
can call it anything they want, but all | need to do
I s decide what the reservoir characteristics are in
t hose individual zones.
And so | apologize that it's very

difficult, this nonenclature thing. 1It's nore of a
| egal issue than a reservoir characterization.

Q So you also made nention of potenti al
barrier.

A. Yes.

Q You recall that? Does that nean that we
don't have enough data to confirmthat?

A. | generally don't like to make affirmative

statenents of 100 percent certainty on really

Page 245

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo o b~ wWw N

O T N R R N T
o A~ W N P O © 00 N O 0o M W N +—, O

anyt hi ng, because in the oil business, you realize
that things can happen and you | ook at the
preponderance of data, all the data you eval uated, and
It suggests there's a permbarrier there.

And | woul d say, you know, on an
i ndi vidual basis it's a potential permbarrier. But
when | have a preponderance of a significant nunber of
potential permbarriers, then it becones nore likely
that there's a significant barrier to fluid mgration.

Q So, sir, you nmade a good point here. You
said that you don't normally -- you want to attach
uncertainty to your estimations; your don't want to
really tie yourself to a particular, let's say,
deci sion or sonmething |like that?

A. Yeah.

Q Now, |'ve reviewed all the -- you showed us
clearly all the wells that you perfornmed petrophysical
anal ysis on. Let's say Dr. Davidson did that. |[|'ve
al so reviewed all the work that Ops Geol ogic did, that
NuTech did. |It's all based on uncertainty, right? So
why shoul d the Conm ssion not give Enpire the
opportunity to go and expl ore based on the

uncertainties that we are seeing here?

A. Well, | think some of it's precedence. And
fromny ook at the reservoirs, | think the certainty,
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the alleged resources that are proposed for the | ower
San Andres, | think Jim Davidson's analysis, in ny

opinion, is nore accurate and indicates that there is
little to no significant oil in the | ower San Andres.

And then it also conmes down to, just in
general, the New Mexico oil and gas industry in,
itself. This water disposal -- you know, there's
about 1,700 horizontal wells conpleted a year in the
I n the Del aware Basin, and that cones out to about
70,000 barrels a nonth of new production at a
water-oil ratio of 3 to 1. That's going to be around
210, 000 barrels a nonth that New Mexico is going to
have to find a place to put that water. And in a | ong
term that's just a nonth. So if you can extrapol ate
that out, very big nunbers.

But the other thing is just the
precedence of using the San Andres as a water supply
and a water injection zone is just an industry common
practice. And | think this reservoir is unique in
this under pressure, which I'"'mstill fascinated by how
that cane to be or -- but it does seemto be there.

But | think the best thing for the
New Mexico State is to have these people both coexist.
If | was asked by Enpire what | would consider them

doing, I'd say, you know, "Your nost oil in place, no
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matter whose petrophysical analysis you' re | ooking at,
is in the Grayburg. And you already have sone
i nfrastructure there, you have the oil in place and
that's probably your nobst econom c chance. And if you
go down to the 350 to 500 foot interval, there is sone
I ndi cations. | believe, that Jim Davidson's
petrophysi cal analysis says there's very high risk.
But if you believe your petrophysical analysis, then
that 150 feet nmay be the next best thing to do."

But | think junping down into the Lower
San Andres, well, | think there's significant evidence
that the all eged resources down there may not exist at
all. | think there's plenty of activity that they
coul d do above there.

| guess that's ny general feel of just
reviewing the reservoir quality, the oil in place, the
certainty of the other evaluations that we've | ooked
at. | think the preponderance of actual physical
evidence | think supports ny conclusion and Jim
Davi dson' s petrophysi cal anal ysis.

Q So are you saying that based on the data,
based on the evidence that is available, that is your
opi nion, right?

A. Correct.

Q But so, the Conmm ssion, you've not shown us
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any evidence that there's an isolation between the
Lower San Andres and then the Upper San Andres. You
cannot -- you don't have the physical evidence to show
the Comm ssion that this is the barrier that we
believe that there is no communi cati on between the
Upper San Andres and then the Lower San Andres. |Is
there any literature supporting that, any reference

supporting that?

A. | don't know of any literature that states
t hat .

Q And then your opponent is saying there's no
barrier.

A. Yeah. | don't quite understand that
concl usi on.

Q You know, but you' ve not shown us a
cross-section, no literature showing that there's a
clear barrier between the Lower San Andres and then
t he Upper San Andres. So what evi dence, what
preponderance of evidence, have you shown to the
Comm ssion that we've mapped up this as a barrier, so
this is our suggestion that let Enpire focus on the
Upper and there will be no communi cation fromthe
Lower ?

A. Is this -- interesting the way this | egal

process works in the rebuttal versus the just do ny
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wor k and present a case.

So | spent a lot of time rebutting sone
what | think are very unrealistic data use or saying
there is communi cati on between there. | really don't
see any evidence. And just the geologic system here,
| don't think there's any realistic way there's any
comruni cati on between the two.

But you're correct that as a distinctive
literature map, definitive map, | do not have that.
|'ve not created one. And I can see how that would be
hel pful to the Conm ssi on.

Q You know, I've listened to all the
testinmony, and |I'm | ooking forward to dial ogue with
Larry Lake, Professor Larry Lake, you know.

Let's say -- and | don't want to get
into the pressure issue with you, but --

A. Interesting discussion, though.

Q Yeah. You know, let's say when you | ook at,
|l et's say, the production history, what is w thdrawn,
what is, let's say, put in, your are right, there is
cl ear evidence that there is no communication. Right?

But what about that huge vol une of water
t hat has been proposed? Have you forecast into the
future -- you've even -- based on your own testinony,

you're telling the Comm ssion that they are karsts,
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you know, there are permbarriers, you know, there are
some karsts in there.
So is that also not a risk if the
Conmmi ssion allows a huge volune of water to be
I njected, even though now we do not have the evidence
that there is a comunication?
A. Well, again, |'d come back to the -- the
strongest evidence is material balance, which is
vol umes and pressures. And | think nonitoring
pressures would be a valid way of nmaking sure that
there isn't a pressure increase. And when you see
one, then you can react.
Currently, the way | see this nowis
that there's a reaction before the evidence shows that
there's conmmuni cations. But | think nonitoring the
pressure and allow ng the current state, and if you
al l owed four nore permtted wells to inject a ot nore
oil [sic], you'd get to an answer nuch quicker, the
pressure nmonitoring. And it'd be very interesting.
Because just .383 over a large -- |
just -- it amazes nme how little pressure variation for
t he volumes of water that were both extracted and
input. | just -- it's just amazing. But it's just a
uni que situation, and |I do believe that they can

attack their npst val uabl e asset and send in, and
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Goodni ght can help the oil industry produce all the
oil they want.

Q Wwell, but M. \Weeler was saying if
Goodni ght noved two m|les away from the operations,
they are not going to contest. So it's not |ike they
are shutting you off. They provided options. Wy not
take it?

A. | do not know. That's out of ny purview.
| s that correct?

Q You know, when you tal k about there's no
evi dence that there's comunication, | nean, the
question that | will ask you is, if you see that
bubbl e map that was shown to the Conm ssion and you
sSee excessive water production, the question | have
for you is, how did the operator solve that problemto
have effective material bal ance conmuni cation?

A. | do not know.

Q So then it's still -- but so the person who
owns all the data is saying there is a conmunication.
And you're saying that you don't know, but, | nmean, so
then -- and you did not provide any theory or any
nodel showing a different way as to how water can
get -- higher production can get through these wells.
There's not been any evidence, no nodels from

Goodni ght to establish that other than we don't know
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what went on.

A. Well, | agree we did not have a reservoir
nodel. But | think the 1939 paper that showed water
at the crest of the structure in 1934, '35, '36 and
"37 indicated that it was there.

And the perm barriers, basically the
m gration paths that Dr. Lindsay shows, they're al
around bedding planes. So that is the preferred
mechanism for mgration of all oil; it's laterally,
it's not vertical. The permbarriers that are used to
identify permbarriers are horizontal perneability.

And so, generally, vertical perneability
Is a magnitude smaller, so using that as a perm
barrier, | think would be maybe conservative. But |
think, just to geol ogic nmechanisns of |ayered beds,
m gration al ong beddi ng paths, and also in
Dr. Lindsay's fracture analysis, he described that the
predom nant anmount of fractures were in the karsted
i nterval s.

And the karsted intervals are relatively
thin. 1In the 679 well, they were between 1 and 3
feet, and there was one that was about 10 foot thick.
But that's the limt of those karsts. And if nost of
the fractures are in those karsts, that would be a

| ateral fracture pattern that would increase the
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pernmeability horizontally, which, in nmy opinion, is
the way all the water got into those wells.

And | think if you actually |ook at the
vol umes, you take it out over the years and the cuns,
t he excessive water volunmes, | think | estimted about
300 barrels a day. So it may have been a | arge
vol une, but it was over a long period. So the actual
excessive values, | think froma total perspective are
not quite as dramatic as | expected from | ooking at
that big map with a nesh.

Q You know, you nmade a comrent during the
cross and | thought that was interesting. You said
sonething to the effect of Enpire and its consul tant
did a significant anmount of work, and your
responsibility was to review it and critique that,

i nstead of doing i ndependent work to support the case.
| mean, can you comment on that
st at enent ?

A. That's primarily nmy job, is to evaluate, QC
and when needed, do the evaluation nyself, but that's
a secondary step

Ji m Davi dson, or Dr. Davidson, is a
petrophysicist. You know, he's been there about 20
years. But | find himincredibly, incredibly

intelligent, and nost of his work turns out to be
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correct. Although criticized as -- you know, we, as a
conpany, occasionally are being criticized for being
conservative, but we really are trying to present the
nost realistic case fromthe data that we see.

Q Yeah, and even if you |l ook at Dr. Davidson's
wor k, you know, I'mnot criticizing his work, you
know, sanme as, let's say, the consultants from Enpire,
all different strategies, but | do see sone
simlarities in their work.

A. | agree.

Q And that is the core, right? So that is
where | want to focus on. | mean, these higher
vol umes, | had ny questions, you know, | went back and
forth with the experts, you know, with sonme of these
hi gher saturations and all of that.

But | think the real evidence is the
core. And | feel like all these anal yses, they are
nore or less in agreenent with the core, sone way,
sonehow. Do you believe that?

A. To sone degree.

Q Okay, okay. Now, is it your opinion that
oi |l -water contact is static?

A. No.

Q But | thought Enpire's counsel was goi ng

back and forth with you on that, and it sounded |i ke
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you feel like it has to be a constant nunber that
hasn't changed.

A. No. But | did disagree that producing oil
and the contact going down woul d be inappropriate.

Q But you believe that oil-water contact is
not static?

A. It goes up. Gavity.

Q Ol-water contact --

A. The water goes up. | may have m sunder st ood
the question as it was directed, but the statenment |
heard was the oil-water contact effort production went
down. And because he was tal ki ng about negative 350
and negative 550 --

MR. WEHMEYER: | can probably clarify the
confusion | created. Based on the publication that
we showed that slide, they wote that it was an error
on the original one and that it was actually at 540,
550 subsea, which is what Dr. -- so the early one was
an error, the I ower one was accurate, and that's been
written on.

COW SSI ONER AMPOMAH: Okay. Thank you. |
appreciate that clarification.

BY COWMM SSI ONER AMPOVAH:
Q Now, has anyone from Goodni ght done t ot al

anal ysis on how the proposed saltwater injection in
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conbination with the existing saltwater

I njection are

goi ng to have, you know, considering the barriers that

has been di scussed?

A. The alleged permbarriers?

Q I'"'mnot going to say that. |[|s there soneone

going to discuss that in nore detail, you know, to the

Comm ssi on that you know?

A. I"'mnot sure. You know, | would assune so.

COW SSI ONER AMPOVAH:  Okay. | think I"1]
end here. Thank you so nmuch for your tine.

THE W TNESS: Thank you.

MR. SHANDLER: M. Hearing Oficer, can
have two questions to follow up? |[|'mover here on
the left.

HEARI NG OFFI CER HARWOOD: |'m not used to
| ooki ng over there. Sure, absolutely? Go for it,

M . Shandl er.
EXAM NATI ON
BY MR. SHANDLER

Q Al right. So both parties are in the sane

uni t. | f the Comm ssion decides it's a tie and wants

to divide it up, what is the nunber wher
di vi sion should be in the sandbox?
A. Was that a question to thenf

Q That is a question.

e the new
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A. | would do negative 500 and negative 700.
That interval would be like the demlitarized zone,
and we nonitor it very distinctly to see if there's
any evidence that there's any vertical novenent up and
down fromthere.

Q And so there are existing permts that
Goodni ght has, would they be -- the existing permts,
are they in the DMZ zone al ready?

A. I'"'mnot even sure where they're | ocated.

Q And the proposed ones, are they in the DMZ
zone?

A. | don't -- you nean, perfed within the
negative 700 to negative 500 TVD subsea depths?

Q Yes.

A. | don't think they are, but...

Q | guess, will there be a witness who w |
explain historically why the existing Goodnight wells
were chosen at that nunmber, where they were drilled?

A. | guess the location, I'mnot sure. The
depth at which they were conpleted was the
under standi ng of the reservoir and the karsting bel ow
t hat negative 700, approximtely, depths.

Q So there was already previous work figured
out why these existing wells were drilled to a

specific depth?
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A. | believe so.
Q And that will be presented?
A. Yes.

MR. SHANDLER: Thank you.

THE WTNESS: |s that appropriate?

HEARI NG OFFI CER HARWOOD:  Thank you,

M. Shandl er.

So this brings us to redirect
exam nation. |Is there any possibility, renote
possibility, that we mght finish this w tness today?

MR. RANKI N:  No.

HEARI NG OFFI CER HARWOOD:  No?

MR. RANKI N:  No.

HEARI NG OFFI CER HARWOOD: Hope spri ngs
eternal. All right.

Let me ask you, M. Rozatos, | nean, we
still have al nost 25 m nutes, shall we use it? O
what are your thoughts, M. Chairnman?

CHAI R ROZATCS: M. Rankin, would you be
able to have a good stopping point in 25 m nutes, or
woul d you just prefer to start first thing in the
nor ni ng?

MR. RANKIN: | don't have my mnd how I['m
going to segregate out the questions. |'mjust going

to wal k through ny notes. So | don't have a distinct
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stopping point in my mnd.
| could start and do a few m nutes and
we could break, or if everyone's -- you know, we
could start in the norning. |I'mfine either way.
CHAI R ROZATGS: For the sake of continuity,

t hen, maybe we should just start first thing in the

nmorning. That will allow you to gather your
t houghts, it will allow the witness to have a break
as well. And | nean, it's only 25 mnutes, so it's

not like we're wasting that nuch tinme for today.

HEARI NG OFFI CER HARWOOD: All right. That's
great. And along the |ines of hope springing
eternal, if you gather your thoughts and get
organi zed overni ght, nmaybe a cross-exanm nation wl|
be shorter.

THE WTNESS: It's a good chance.

HEARI NG OFFI CER HARWOOD: All right. G eat.
Al right. Then if there's nothing further, we'll be
off the record for the day and we'll see everybody
again tonorrow at 9:00. Thank you.

CHAI R ROZATOS: Thank you, everyone.

(Proceedi ngs adjourned at 4:33 p.m)
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|, Kelli Gallegos, DO HEREBY AFFI RM t hat on
April 22, 2025, a hearing of the New Mexico Q|
Conservation Comm ssion was taken before nme via video
conference.

| FURTHER AFFIRM that | did report in
st enogr aphi ¢ shorthand the proceedings as set forth
herein, and the foregoing is a true and correct
transcript of the proceedings to the best of ny
ability.

| FURTHER AFFIRM that | am neither enpl oyed
by nor related to any of the parties in this matter
and that | have no interest in the final disposition
of this matter.
May 9, 2025 _‘I:{,Ef”f/ 72 | (
: ¥
Kelli Gall egos
VERI TEXT LEGAL SOLUTI ONS
500 Fourth Street, NW Suite 105
Al buguer que, New Mexico 87102
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