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(On the record at 9:00 a.m)
TRANSCRI PT OF PROCEEDI NGS
CHAI R ROZATOS: Good norning to everybody.
Happy Friday. Today is February the 28th, |ast day
of February. Nice way to end the nonth, right?

| got a snicker at least. Thank you.
Thank you for the courtesy |augh there, M. Rankin.
| appreciate it.

We are continuing our case that we've
had all week. This is the consolidated cases by
Goodni ght M dstream and Enpire New Mexico. Case
Nunmbers are 24123, 23614 through 17, 23775, 24018
t hrough 24020, and 24025.

Just to make sure that all parties are
present, | always start on the right side of the
room M. Rankin.

MR. RANKIN: Good nmorning, M. Chair. Good
nor ni ng, Comm ssioners. Adam Rankin with the
Santa Fe office of Holland & Hart, appearing on
behal f of Goodni ght M dstreamin these cases.

CHAlI R ROZATOS: Thank you.

Ms. Hardy.

And you're not going to be left out. |
apol ogi ze. Did you want to call out her nane,

M. Rankin, as well?
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MR. RANKIN: Sorry. Me and ny col | eague,
Julia Broggi. Thank you.
CHAI R ROZATOS: Excel | ent.
Ms. Hardy, I'll have you say everybody
that's in your party.
MS. HARDY: Yes, thank you. Dana Hardy,
Ernie Padilla, Sharon Shaheen, and Corey Wehnmeyer on
behal f of Enpire.
CHAI R ROZATOS: Excellent. Thank you.
Appreciate it.
M . Moander.
MR. MOANDER: Chris Mpander appearing on
behal f of New Mexico O 1 Conservation Division.
CHAI R ROZATOS: Excel |l ent.
M . Beck.
MR. BECK: WMatt Beck on behalf of Rice
Operati ng Conpany and Perm an Line Service, LLC
CHAI R ROZATOS: Excel | ent.
And, M. Suazo.
MR. SUAZO: Good norni ng, Comm ssioners.
M guel Suazo appearing on behalf of Pilot Water.
CHAI R ROZATOS: Excellent. Thank you.
"1l turn it over to M. Harwood now so
we can start our case.

HEARI NG OFFI CER HARWOOD: Okay. Do you guys
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want to take up scheduling first, or what's the
Chair's preference?

CHAI R ROZATOS: The Chair would like it. Do
you all have sone tinme to -- can we use sone tine
ri ght now to tal k about scheduling?

The conm ssi oners have spoken and tried
to kind of get our schedul es together. The nonth of
March is horrendous for every person on the
commttee. So March is out for us.

The soonest we could reconvene woul d be
April the 7th through the 11th. Then we have Apri
t he 21st through the 25th. And then we al so have My
the 19th through the 23rd.

Now, if you all agree to those dates as
well, we can actually start solidifying this and
sending it out. So I'll repeat it. April 7th
t hrough the 11th. May the 21st through the 25th --
whoa, |'m having a hard tinme today. | apol ogi ze.
Let's start this over.

April 7th through the 11th. April 21st
t hrough the 25th. And May 29th through the 23rd.

HEARI NG OFFI CER HARWOOD: May 19t h.
CHAI R ROZATOS: 19th through the 23rd. See,
" m having a hard tine.

MR. MOANDER: And, M. Hearing Oficer, |
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have | ong-standi ng schedul ed obligations for May 22nd
and 23rd. From OCD s perspective though, all of
those are -- we're nore than happy to be avail abl e.

CHAI R ROZATGOS: Thank you, M. Nbander.

MR. RANKIN:. Okay. So as far as dates go,
It looks like, |I think, the strong preference would
be April 7th through the 11th for a Goodni ght.

CHAI R ROZATOS: The way this week has gone,
you know it's going to be nore than one week. | just
need you to pick two sets of dates.

MR. RANKI N: Ckay. Yeah. | think then,
yeah, we'll probably -- | mean, the next set, yeah.
April would work. Qur preference would be to get it
done in April.

CHAI R ROZATOS: So the two sets of dates in
April ?

MR. RANKI N:  Yeabh.

CHAI R ROZATOS: Okay. Ms. Hardy.

MR. WEHMEYER: For the part of the Enpire, |
believe April 7th through 11th and April 21st through
the 25th would be greatly preferred.

CHAI R ROZATOS: Okay. We'll solidify those
dates in, and then we can revisit. Keep the 19th
t hrough the 23rd of May open in your schedul es as

wel |, because, again, with all due respect, the way
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this week has gone, | see it going that far, as well.
So we'll block it off on our calendars as the
Comm ssion and then they will be set.

So, Sheila, let nme repeat them They

are April 7th through the 11th, April 21st through

the 25th. And then, if need be, May 19th through the

23rd.

HEARI NG OFFI CER HARWOOD: M. Chairman, not

to nonkey-wrench anything, but Pilot and Rice, do

t hey need --

CHAI R ROZATOS: | apol ogi ze. Yes.
sorry.

MR. BECK: | would have spoken up

t hose presented a problem

I'm so

f any of

CHAI R ROZATOS: Thank you, M. Beck.

M. Suazo.

MR. SUAZO. Likew se, those dates right now

definitely work for Pilot. So thank you for

t hem out there.

putting

CHAI R ROZATOS: My apol ogies for ny

oversight. The coffee has not titrated in yet.

MR. SUAZO. No problem | understand.

CHAI R ROZATOS: Thank you.

Are we good with those, Sheila?

MS. APODACA: Yes, | got it.
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CHAI R ROZATOS: Excell ent.

MR. RANKIN: | just want to nmake one nore
poi nt on the dates, just so everyone's aware.
There's a chance that at |east one of our w tnesses
wll have to do it renptely, based on his wife is
expecting right around that tinme. So | may have to
ask for grace to allow that witness to testify
renotely.

CHAI R ROZATOS: | believe that's a valid
excuse for some grace.

MR. WEHMEYER: Enpire has no objection to
the renote attendance.

CHAI R ROZATOS: Great. Thank you.

OCD, do you have any problemw th that?

MR. MOANDER: Absolutely not.

CHAI R ROZATOS: | didn't think so.

M . Beck.

MR. BECK: No.

CHAI R ROZATOS: M. Suazo.

MR. SUAZO: No, no.

CHAI R ROZATOS: Okay. Great. So, as |
said, that's a good excuse, valid.

' mgoing to et you pick that one up.
' mdoing the date, so I'll transfer it over to you

now.
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MR. WEHMEYER: And, Chairman, with one
clarification for Enpire. W've not checked with any
of our wi tnesses on these dates, but we are assuni ng
that if there are conflicts that require renote
attendance, we woul d have that sanme courtesy. W
wll certainly et the Comm ssion and counsel know if
we run into a witness conflict.

CHAI R ROZATOS: Please, let's definitely
keep the lines of conmmunication open. | nean, these
are al nost two nonths out, so we want to make sure
that we can work with schedules and stuff. So
definitely just comunicate with us, please.

Go ahead, Dan.

MR. RUBIN. Thank you, M. Chair.

M. Chair, Menbers of the Comm ssion,
before we get back to M. Harwood and the hearing of
the next witness, | wanted to take up and hopefully
finish the matter of the order on the scope of this
heari ng.

As you may recall, when we discussed
this early in the week, we had anended it, and we
need to further anend it to reflect the stipulations
and expectations of the parties, as well as ensure
that the matters that the Comm ssion should consider

are included in the scope.
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So what you have, I've e-mailed to you,
what |'ve sinply done is forwarded to you the version
t hat was sent back to nme by counsel for Enpire.

| have not heard back from the other
parties, and so | want to hear fromthemif they have
anything further. But | would ask -- so before we
ask for a notion, is there anything further to add?

And I'll start wth Goodni ght,

M. Rankin. And hopefully you have the e-mail from
Ms. Shaheen from several days ago.

MR. RANKIN: Maybe if you would start with
anot her counsel, that would give nme an opportunity to
pull it up. I'msorry, | just have been unable to
give it a review since you circulated it. |
apol ogi ze.

MR. RUBIN:. Oh, no worries, sir.

M . Moander ?

MR. MOANDER: | think with the edits
Ms. Shaheen did, turning what was the second
paragraph to a third i ndependent point, | think that
wor ks, because all three of the primary parties are
covered by this at this point.

So OCD doesn't have any objection to the
edits supplied by Enpire.

MR. RUBIN. Thank you, M. Moander.
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M. Beck?
MR. BECK: Rice and Perm an are fine with

3

RUBI N: M. Suazo?

3

SUAZGO: Pilot is good with the edits,
M . Rubi n.
MR. RUBIN. Thank you, sir.
M. Rankin?

MR. RANKIN: Yeah, | pulled it up. |
believe that the way it's been outlined is adequate
and addresses the concerns that have been raised.

MR. RUBIN. Excellent. | appreciate the
parties giving this the extra consideration | believe
It merited.

So, M. Chair, Menbers of the
Comm ssion, if I may have a notion to re-anend the
order of July 2nd of the Comm ssion with respect to

Paragraph 2, as | e-mailed it to the three of you.

If I could just sinply get a "So noved."
CHAI R ROZATGS: | npve for the anendnent.
COW SSI ONER AMPOVAH: | second.

MR. RUBIN. Vote, please.
Al those in favor?

ALL MEMBERS: Aye.

MR. RUBIN. Any opposed?
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(Motion approved.)

MR RUBIN. | will present a form of order
to the Chair to sign reflecting this decision so the
record is clear.

That's all | have. | appreciate the
parties on this. | will turn it over to M. Harwood.
Thank you.

CHAI R ROZATOS: Thank you, M. Rubin.

| see M. Melzer back on the stand, so |
assume we're going with himand going to finish him
and then bring back Dr. Buchwal ter.

MS. HARDY: It's actually the opposite.

Dr. Buchwalter is on the stand. W would like to
call himfirst because he has a flight to catch. And
then M. Melzer can return after Dr. Buchwal ter.

HEARI NG OFFI CER HARWOOD: ' m sorry. [''m
confusing your face with --

THE WTNESS: | know. W | ook so nuch
al i ke.

HEARI NG OFFI CER HARWOOD: AlIl wi tnesses | ook
ali ke after a while, so ny apol ogi es.

Well, I'"mnot sure where we are with
Dr. Buchwalter. Refresh ny recollection sonebody.

M5. HARDY: | believe it was tine for cross.

CHAI R ROZATGCS: It's cross-exam nation,
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right.
M . Rankin.
MR. RANKI N: Thank you, M. Hearing O ficer.
Yeah, I'mshifting ny files around, getting ready for
Dr. Buchwalter. So |I think I'mready to begin.
HEARI NG OFFI CER HARWOOD: All right. Pl ease
pr oceed.
Dr. Buchwalter, I'll just rem nd you
you' re under oath?
THE W TNESS: Yes.
JAMES LEE BUCHWALTER,
having first been previously duly sworn,
testified as foll ows:
CROSS- EXAM NATI ON
BY MR, RANKI N:
Q Good norning, Dr. Buchwalter. 1I'msorry to
have to delay your exam nation for today.
A. That's okay, Adam
Q So just | want to just kind of touch a
little bit on your background real quick before we get
Into the details of your opinion and your nodel.
You' ve got a bachelor's degree, master's
degree and Ph.D., all in chem cal engineering. But in
every case, it was with an enphasis in nodel

simul ati on, correct?
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A. Yes, that's correct.

Q And since you graduated with your master's
degree, you have been doing reservoir simnulation?

A. Yes, that's correct.

Q And generally focused on the oil and gas
| ndustry, correct?

A. Yes, that's correct. Well, initially, | was
a production engineer for a little bit, for a few
years. But after that, sinulation.

Q Okay. During that time since, when you were
a production engineer, did you ever -- did you work on
any carbonate systens?

A. No. 1've worked on Gulf Coast reservoirs.

Q And since your time as a sinulator, we
tal ked about this a little bit in your deposition, but
do you recall sinulating specifically carbonate
systens?

A. Yes. |I've done over 350 studies in the | ast
20 years, and that includes carbonates. And we have
about a thousand ot her studies that we've worked with
and clients as well around the world and the US.

Q And have you specifically done any nodeling
or sinmulation for San Andres in the Central Basin
Pl atf orm ar ea?

A. You know, we have thousands of reservoirs
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out there that we've |ooked at. So, to nmy know edge,
we have not, but we may have sone in the database.

Q Okay. Gven howdifficult this one was, you
woul d probably remenber if you did, wouldn't you?

A. If | had one like this, |I would never forget

Q Yeah. | thought you would say that. Thank
you.

A. One in a lifetine.

Q So have you previously nodel ed any ROZ
fields or prospects?

A. There's two ways | can answer that. The way
that we're tal king about ROZ here, no. But ROZ can
actually be two different things.

Every reservoir that's an oil reservoir
has an ROZ because every reservoir has capillary
pressure. So for those reservoirs you could say yes,
" ve nodel ed many ROZs. But not in the context of
this here.

Q And just to be clear, you weren't asked
actually to nodel production of residual oil from any
of these formations, were you?

A | wasn't -- well, | wasn't asked to nodel
the San Andres. The San Andres is included, but it's

resi dual oil.
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Q OCkay. And you haven't been asked to nodel
CO2 flood and tertiary production fromthis field?

A. No, | have not.

Q And so what you were asked to do was to
simul ate the communi cati on between the G ayburg and
San Andres, correct?

A. | was asked to build a nodel to match
hi storical production pressures and the |leak -- the
possi bl e | eak between the G ayburg and the San Andres.

Q Okay. Now, in your testinony, I'll skip
over to Page 2, I've tried to highlight sone of the

points | want to discuss once we wal k through al

this.

This is Page 2 of your direct testinony,
which is marked as Exhibit E. 1'll skip up to the
top. Again | extracted this fromthe -- et me know

when you can see this screen that |'m sharing.

A. | can see it.

Q OCkay. So |I've got up here your
self-affirmed statenent that you prepared back in
August. And I'll just skip down to the bottom here,
where you've got your signature and can let nme know if
this looks |like you agree it's your Exhibit E?

A. Yes, it's nmy docunent. Correct.

Q Okay. And then there's exhibits attached.
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So in this docunent here, the first
statenent | want to just talk to you about what [|'ve
got highlighted here. Under heading H, you describe
that it's a reservoir sinmulation for an area that
enconpasses both or all three of the units here,
Euni ce Monunment South Unit, the Eunice Monunent
South-B Unit, and then the Arrowhead Grayburg Unit,
right?

A. That is correct.

Q Wiy did you include -- since this case is
only addressing the EMSU, why did you include the
EMSU-B and the AGU i n your nodel ?

A. | nmean, honestly, | really wanted to, in ny
first version of this nodel, just have the EMSU. And
this reservoir is huge, 17 mles by 10. But when |
built that nodel, | realized that there's actually
fluid nmoving between the | eases.

I n other words, as big as this nodel and
this reservoir is, you could not history match this
nodel without putting all three cases in the nodel
over this 90-year period. It just -- things would
never fit.

Q So you're saying based on your nodel

simulation that there's -- when you say "fluid,"
you're tal king about oil, gas and water, correct?
Page 908

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 OCkay. So based on your nodel sinulation
you're saying that there's oil, gas and water fl ow ng
between all three of these units?

A. Yeah. For exanple, maybe at one point,
maybe nore fluids noving in one | ease than the other,
and as a result the fluids fromthe other | ease nove
into that -- leases. Everything's going to nove
towards the point of |ess energy or |ower pressure,
and it just wasn't possible w thout including all
| eases in the nodel.

Q And just to be clear, you're tal king about
conmmuni cation within the G ayburg as well as the
San Andres, correct?

A. Yeah. Unfortunately, yes. They nade the
nodel so conpl ex.

Q And you've also got the Penrose in there as
well, correct?

A. Yes. Essentially, the Penrose is the top of
the reservoir, and without the Penrose and the gas cap
I n the Penrose, you could never match the G ayburg as
wel | .

Q Just a point on it. So what you're seeing
in your nodel is that there's comunicati on of shared

production in the oil colums between all three of
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these units, right?

A. There's, essentially, a continuous
conmuni cati on between the Penrose and the G ayburg,
and a very limted communi cati on between the G ayburg
and the San Andres through a sealed -- seal, wth,
| i ke, a hundred or so spots that we identified as
| eaks between the two reservoirs.

Q Okay. O course we'll nove into that in
nore detail shortly.

So next point | want to just kind of
raise with you as we get into the elenents of the --
let's see.

MR. RANKI N: Excuse ne, M. Hearing Oficer,

one nonment. Since | wasn't expecting to do
M. Buchwalter this nmorning, | need to nake sure |
have ny notes in the right order. | apol ogize.
Because | think I may have m splaced ny notes for
this nmorning. One nonent.
BY MR. RANKI N

Q So on this nmodel here, before | npbve down to
the next point, I'"'mgoing to stick with the headi ng
here under subpart H, | think this is a good point,
before | get too far, to understand nore about what
the starting inputs and paraneters are for your nodel.

I f you would, just kind of give ne a
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hi gh-1 evel overview of the key inputs and paraneters
that sort of drive your nodel.

A. There's a lot of things in the nodel. Let
me get ny thoughts together.

Well, essentially, we started with data.
| was given and ranges of data for things like net to
gross and contact. So we put the initial data in, and
we adjusted the relative permcurves in the
Grayburg/ Penrose in order to establish a match of the
producti on.

And then when we could not match that
production without adding the San Andres, we added
San Andres and we adjusted the size of the aquifer and
the properties in both the aquifer and the San Andres
to eventually come up with an aquifer that was sized
appropriately to match the historical pressure changes
i n the San Andres and the water shortcom ngs from 1938
to the present in the Penrose/ Gayburg.

And there's a |lot of small details that,
you know, | could spend the next three hours talking
about the details in the nodel. But | think if I did
that, you wouldn't be able to ask too many questi ons.

Q | understand. I'mgoing to try to focus
this alittle bit here. So nunber one, I'mgoing to

ask you, so anong the inputs were the volunes for the
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fluids that we tal ked about, right, volunmes for oil,
gas and water, correct?

A. Yeah. W had to adjust the volunmes to fit
t he historical production pressures. And that nostly
was just adjustnent of the contacts thenselves within
ranges that | had been given.

Q GCkay. And then anong the other inputs
were -- | guess I'mgoing to just call them
"saturations." That would be for oil, water, and then
for the ROZ that you were given for the San Andres,
correct?

A. Correct.

Q And off the top of your head, do you know
what your starting point saturation was for oil?

A. | think our oil saturation in the nodel is

around 30 percent.

Q OCkay.
A. If I'"mnot m staken. | think it's in here
sonewher e.

Q Okay. We'll get toit. Of the top of your

head, do you know what the saturation was for water?

A. Wll, as we nove out into the San Andres,
ROZ is part -- the aquifer is 100 percent water. And
we' ve seen, | think, 30 percent as well in the ROZ for

t he San Andres.
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Q And you had a connate value for water in the
Grayburg?

A. | think it's, you know, 30 percent, if I'm
not m staken.

Q Okay. W'Ill get toit. | thinkit's in one
of the slides.

A. Yeah, it's in the slide.

Q Now, you've nentioned contacts. And just to
explain to the Comm ssion, when you say "contacts,"
| et everybody know what you nean by the contacts
within the field.

A. Ckay. Well, we have to have a gas-oil
contact and a water-oil contact. And | was given
ranges to adjust those two paraneters, and | adjusted
t hose paraneters along with things |ike porosity,
until | came up with sonething to fit all the data in
t he Graybur g/ Penrose.

Q | think we'll get to it here shortly, but
you used a starting point for your oil-water contact

at m nus 366 feet subsea, correct?

A. | don't know. |'d have to look it up. In
the nodel, | have it all corrected to depth. It's
not -- it's subsea corrected. So it's a data nunber

and it's in here.

Q Yeah. And then you had a contact for the
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residual oil zone, a separate oil-water contact for
the San Andres residual oil zone, correct?

A. Yeah. Essentially, that residual oil zone
In the San Andres is in the top third of the
San Andres. And essentially the oil-water contact
conceptual |y enconpasses all the producing wells in
the Grayburg itself. So it's just a little bit bel ow
that, | think the generalized producing.

Q I'I'l nove to your exhibit so we have a
visual to understand how it was constructed in just a
noment. But that probably would be hel pful.

Anot her input, substantial input here is
t he geol ogy, right?

A. Yeah. The geology, you know, | trust the
geol ogi st to give nme the right geol ogy.

Q Right. And so under this category, |'msure
there may be other sort of inputs that are inportant
Il nputs. But |I'mjust going to list a few and you tel
me if there are others that |I've m ssed. And you can
expl ain where they came from and how you put themin.

But on the geol ogy, you have the
structure for each of the formations, correct?

A. Correct.

Q And then you got porosity?

A. Correct.
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Q And then perneability?

A. Now, can | correct the porosity? | had to
create a custom zed porosity map across the whol e
structure to get everything to fit properly. The
average porosity was around 6 percent. | think it's
consistent with what you're going to see in the past
studi es and past reports. But it was actually a
custom zed porosity that we had to put in there to get
everything to fit. So it was actually quite conpl ex.

Q And the structure, just a couple questions
on the structure. W heard testinony this week that
Enpire engaged a group called OPS or OPS Ceologic to
conduct a new stratigraphic nodel. WAas that structure
used in your nodel?

A. | don't know where that -- | nmean, | was
given the structure map. |'m not sure where that cane
from | nean, small changes in the structure wl|l
result in small changes in the nodel. So | don't
think it's -- froma nodeling perspective, if you want
to picture this reservoir, it's not going to change.

Q | wanted to ask you the sanme question on the
saturations. Well, maybe we'll get to the nunbers,
but do you recall how you cane to your oi
saturations, oil and water saturations?

A. Yeah. It was just fromliterature val ues.
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Q OCkay.

A. | should say literature values is from
reports like the -- | think naybe the 1990 report or
sone ot her report.

Q Okay. But you weren't relying on any of
Enpire's experts or the petrophysics that Enpire's
experts prepared for your saturations in your nodel?

A. And that was then afterwards -- | nean, for
t he purpose of the nodel in a field-w de match, that
was not necessary.

Q OCkay. So you didn't use any of those
anal yses to corroborate or check where your
saturations are for different |ocations in the nodel?

A. That woul d not have really changed the
results of the nodel. You know, we adjust porosity
and -- essentially, porosity nostly and copies the
sanme thing.

Q Okay. The other, last but not |east, input,
| think, as | recall from our discussion during your
deposition, is the initial -- or the reservoir
pressure, correct?

A. Correct.

Q And when we discussed these inputs during
your deposition, | understood that, you know, what you

told ne was that the two main or two nost i nportant
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starting input paraneters would be, nunmber one, the
pressures, reservoir pressure, right?

A. Absol utely.

Q And Nunber 2 woul d be the geol ogy under the
sub-inputs, so the inputs underneath the geologic
category, correct?

A. Correct.

Q Okay. And as far as the reservoir pressure
goes, do you recall what your starting point was for
the San Andres reservoir?

A. | can't renmenber the data, but as | recall
the San Andres, is it 15 sonething? | think it's in
here sonmewher e.

Q Okay. Yeah, we'll get to it, | guess. But
you got that pressure -- all the inputs -- let nme wap
it up this way. All the inputs and the data that you
got were either fromEnpire or the literature; is that
correct?

A Well, it's really everything cane, yeah,
nostly from Enpire. They gave everything, so it all
came from Enpire.

There was a small correction that | nmade
after we had our talk. And | nmade a little higher
pressure in the reservoir, so | added that into the

nodel. It was a slight adjustnent, but basically the
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sanme results.
Q OCkay. And as the data and docunents or
i nformati on you got from Enpire that were your inputs,
did you do, yourself, any quality control, quality
assurance to confirmthe values that you were getting?
A It's about all | did. Because with 638

wel l's and 90 years of production, this is such a

precise nodel. |If you get anything off, just a little
bit -- | nmean, the big picture has to be -- you have
to get it right or you'll never get a history match.

Q So are you saying you did do quality control
or quality check the data that you were provided by
Enpire?

A. Yes, | did. | nmean, | have 638 wells and |
checked them over and over again. And a |ot of things
actually get inported automatically, |ike the geol ogy
and things |like that.

Q Let ne ask you this way. D d you go back
and confirmthat the information was correct, |ike the
starting points, the values, the production vol unes
were actually correct? O did you rely on Enpire to
do that for you?

A. Well, Enpire gave nme the production vol une,
so | assuned they were correct. And when things

didn't match, | had to go back to Enpire and find sone
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corrections.

Q So I think in your slides, and maybe |
can -- I'ma little worried about bringing up
Power Poi nt because we seemto have a problemwth
Teans.

But my understandi ng was that you had
stated that you relied on the client for confirmng
the validity and the accuracy and the correctness of
the informati on because you did not yourself do the
quality control checks of the inputs.

A. No, that's -- right. Wwen | do a study, |

rely on the client to give ne good data and | use that

dat a.

Q OCkay. |I'mcom ng back over these. And,
again, | knowit's alot to keep in your head. And we
can wal k through it as we go through. But |'m going

to ask you, which of the inputs that we discussed,
fluids, saturations, contacts, geology and pressures,
whi ch of these inputs were neasured, and which were
assunmed or nodified based on your trying to get the
nodel match at the initial start point?

A. The geol ogy remained fixed. Net to gross
remai ned fixed. Porosity, | adjusted. PVT had snmall
adj ustnments. And contacts had small| adjustnments.

Perneability, relative perneability all got adjusted.
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The | eak | ocations and the | eak factors to represent
the flow through the fracture network fromthe

San Andres was adjusted. The extent of the San Andres
Is adjusted. The perneability and all these
reservoirs was adjusted. And probably another five
things | just forgot, but -- not that | forgot, |'ve
just forgotten my discussion. | didn't forget to

adj ust them

Q Okay. So the ranges that you were given for
porosity and perneability, when we discussed it during
your deposition, you told nme that, for the npbst part,
you tried to honor the ranges that you were given for
your input paraneters. But as for porosity and
perneability, those were at |east two of the inputs
t hat you went outside of those ranges, correct?

A. That is correct. Well, overall porosity was
about the sanme. But you understand, this is a nodel,
It's not material balance. So ny average porosity was
very close to the porosities that were in the
docunments and sonme of these that |'ve been provided.

The perneability was one paraneter where
| had to make a very | arge adjustnent because we not
only have the dolomte, we have the fractures as well.
And the dolomte, you know, m ght have a

perneability -- | don't know, that could have 10
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mllidarcies or in that order of magnitude. But with
the fractures, the effective perneability of the
fractures in the rock combi ned was nmuch higher. So we
couldn't get the production wthout actually nodeling
the two together --

Q When you say --

A. -- increasing the perneability.

Q When you say you had to nake a very | arge
adjustnent to the perneability, by what, a factor of?

A. Like in the Grayburg, | think it's sonewhere
bet ween 250 and 500 mllidarcies. And in the
San Andres, it's several hundred mllidarcies; maybe
it's 500, | can't renenber. 1'd have to | ook.

If there's sonething that | can't --

that you can't find in here, |'ve got the nodel. \When
we take a break, I'Il get --
Q No, | appreciate it. | nean, it can't al

be in your head.

A. | just can't keep everything in nmy head with
this nmodel. It's just too big.

Q | totally understand that. |'Il ask you the
questions and then we'll pull up slides and talk
through it. | do have a slide that |I think has the

nodel porosity and perneability inputs.

But | guess ny question to you is just
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sort of on a general scale. | appreciate you trying
to give ne the specific nunbers, can you give us a
range? Like, you know, how nuch did you have to
I ncrease the perneability here to nake your nodel fit
initially? Was it a certain percentage, a factor of
10? How | arge --

A. | think in some of the reports | was seeing
10, 20 mllidarcies for the dolomte perneability.
And so we're basically going fromthat to maybe, let's
say, 200 to 500 --

Q GCkay.

A. -- as aresult of the fractures thensel ves.
And | tuned that nunber so that we could match the
production and the pressure histories as well.

Q Got it. Yeah, we'll get to the initial
matching here in a little bit.

Now, the other thing | think is a
starting point in your nodel, you had to place your
oil, right, and your gas into the nodel, correct?

A. Correct.

Q How did you do that? How did you place your
oil in the nodel ?

A. Wll, | had a range of oil-water contacts.
| mean, honestly, you need to place the oil bel ow al

t he producing wells, right? So | placed it down there
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and | just tweaked it a little bit, between what was

t hought to be the range that was possible -- and one
thing I want to enphasize is, you know, I'mjust a
consultant, so | don't do the petrophysics, | don't do

the geology. The only thing | do is take this data
and make it fit right. And when it doesn't fit, I
have to go back to client and say, "This can't fit."
Because the reservoir, unfortunately, we

can't go underground to see everything. So that's
ki nd of how it works.

Q Understood. So I'mjust trying to
under st and. So, like, now, in ternms of placenent of
t he hydrocarbons, because we have now three units, how
did you allocate the production between the units?
And is there oil that you placed, you know, in the
area between the units, where there's no unit?

A. Yeah, there's one constant contact, the
oi | -water contact across all three units, one constant
gas-oil contact. And then, as | said, | adjusted the
porosity a little bit to get things to fit better in
one area than the other.

Q Okay. Again, | think you have a 3D i nage of
t he nodel, and that may help, right, to --

A. Right. | could bring it up here if we

could --
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Q I'"Il get there.

A. -- possibly get sone tine, if you want to.
Q I'Il get there. Appreciate it.
So in terns of the oil-in-place val ues

that we tal ked about sort of at a high level, how did

you come up with your oil-in-place values for actually
what the volunme of oil in place was that you allocated
or --

A Well, | started with the wong oil in place,

the wong gas cap, oil gas cap in place. And what we
do is we run the nodel and we see if we fit the
production pressures. And if we don't, then, you
know, | adjust those contacts up and down until things
fit, along with the porosity and the |ink between the
t wo.

Q And the oil in place, were those val ues
initially given to you by Enpire?

A. They gave ne sone ranges. | think it was up
to about a billion barrels. | ended up with, like, |1
think, alittle shy of 900 mllion barrels, yeah. The
oil -in-place actually went down in the history match
nmodel .

Q Okay. VWhen you say you got the wong oil in
pl ace to start, what do you nmean by that?

A Well, | didn't get the wong oil in place.
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| just got the -- the oil place, it was, | think,
estimated from past studies. And | just, you know,
pul | ed that nunmber and saw, and then | adjust to fit
the historical data.

Q One thing you said just a nmonment ago that |
wanted to ask you about. You said this is a nodel,
it's not material balance. Wat do you nean? How do
you di stinguish between a nodel and material bal ance?

A. Man, if it was material balance, this would
be so easy.

Mat eri al bal ance, if you have a box and
you have whatever fluid you want in it and you take
sonme fluid out of it, you see how nmuch the pressure
changed in the box versus where you started. You can
determ ne how nuch was in the box originally wthout
| ooking in the box and even know how big the box is.

So in a perfect world, if everything
changes throughout the reservoir at the sane tine,
then you have what's called materi al bal ance, where
you can take fluid out, you can see how the pressure
changes, you can exactly determ ne how nuch oil, water
and gas we have in this box.

The problemw th reservoirs is that
you're in a rock. As you produce this reservoir, at

any point in tinme, you can have different pressures in

Page 925

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

different parts of the reservoir. So in order to
capture that material balance, it's not just one
pressure that you need to capture. You need to
capture the pressures throughout this reservoir in
order to be able to understand what the original oil,
wat er and gas in place is.

And | like to say that if you take these
reservoirs and say this is 1938 and you're drilling
three wells, and you produce themfor a year, | nean,
this reservoir is 17 mles by 10 mles, | can't
determ ne what the average reservoir pressure change
I s because we've only drained a small area around
these wells.

So it takes a lot of production, a | ot
of wells, and a lot of history in order to determ ne
what essentially is the average. And we really never
determ ne the average pressure. W |ook at the
pressures at the individual wells. So when | was, you
know, |ike, |ooking at the current pressures, we got
several hundred pounds difference even today in the
different well locations of what the pressures are.

And so you're basically trying to get
sonething that fits all those different pressures.
And with that, with 90 years of production, you can

actually, with high accuracy, determ ne what the
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original volunes of oil, water and gas are throughout
these two reservoirs, and what the | eak contribution
was between the reservoirs.

Q Okay. So between the two tools, a nodel
sinmul ati on and material balance, why is a nodel
simul ati on appropriate here?

A. Because the reservoir is 17 mles by 10
mles, and if you -- you can't integrate all those.
You have different pressures in different areas, and
it's just literally inpossible to come up with what
the average pressure is to determ ne what these
vol umes are.

Q So I think |I hear you saying that the system
is too big to really do a full material bal ance?

A. Right. Essentially, it's like a dynamc
system and if you don't integrate those dynam cs, you
can't figure out what the answers are.

In addition to the fact that you've got
oil, water, gas in different areas and things noving
around as well. Because it's not just a materi al
bal ance. You want to run this nodel forward. And so
from 1938 to today, we need to understand where those

fluids were in 1938, we need to understand where they

are today. And it's -- you know, you can see a nap,
and | think you'll showit. |t was very conplex,
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where you've got checked-in water and it's noving up

i nto what used to be the gas cap, and oil, water, gas
are all noving around, and with the water injection as
well. So you have to do the material bal ance and get
the right amount of oil, water, gas in these
reservoirs in order to have an accurate nodel, and
that's the first thing you do.

And with 90 years of production, whether
| do this nodel or another reservoir engi neer does
that nmodel, we're all comng up with the sane answers.
Because with the anmpbunt of data we have, we can
determ ne what those average -- essentially what those
pressures are in different wells around the field at
different times and integrate that in with the
producti on.

We know what the volunes are, just like
I n that box, except this box is a |ot nore
conplicated. |It's a bunch of boxes, all wth
different sizes, essentially. So that's kind of what
we do.

Q So on the pressures | asked you, you had a
starting point for your reservoir pressure, right?

A. Correct.

Q A single starting point, a single pressure

poi nt that you used to initiate your nodel, correct?
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A. Correct. And that has to be correct, or
your whol e nodel is w ong.

Q Ckay.

A. The starting point has to be right.

Q So now | heard you talking a little bit
about how you had different pressures at different
wells at different tines, and you had initially just
one starting pressure point, and that would be for the
San Andres, correct?

A. Okay. That starting pressure is not

t hr oughout the whole reservoir. [It's at one point.
Q Right.
A. So if you're deeper in the reservoir -- and

then that pressure changes dependi ng where you are in
the gas cap or oil and water colum. So it's a very
dynam c system It's very conpl ex.

Q Yeah. So to conme up with your different
pressures at different depths, you'd apply a pressure
gradi ent based on the fluid at that |ocation, right?

A. Exactly.

Q So when you ran your nodel, and we want to
under st and what the volunes are, you want to make sure
that you know what the pressures are at the tinme and
depth, right?

A. Exactly. Yes, that's correct.
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Q And now, did you have sone checks, data,
enpirical points that you could confirmor calibrate
your nodel, ensure that your nodel was correctly
calibrated to?

A. Yeah. Essentially, the two big checks are
what is the pressure of the nodel at the end of
primary production. And we picked a well for that and
then we all | ook at what the current pressures are in
both the San Andres and the G ayburg those two tines.
So those, for me, those were basically the two
checkpoi nt s.

Q So the initial -- and just to be clear,
we'll come to this in nore detail. But as you
understand, the initial starting pressure point you
received fromEnpire was at the tine of field
di scovery?

A Wll, yes. And if you don't do it from
field discovery, you don't have a good nodel here. So
you have to go to 1938, because everything noves
around. |If you start sone tine later, everything' s
al ready noved and you can't -- you don't where
anything is really.

Q Got it. And the other point that you're
using is at the end of primary production?

A. Correct.
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Q And the primry production data point was
for the San Andres?

A. It was both the San Andres and the Grayburg.
So we knew what the pressures were and we had a well
that we chose to |ook at that pressure.

Actual ly, | think what we did at the end
of primary is we had maybe a 2-, 300-pound pressure
di fference across different parts of the Grayburg, so
what we do is we calculate what's called a volunetric
average pressure. So we take all the hydrocarbons and
all the pressures, rate them based on those vol unes,
and we basically just tried to fit that pressure that
we were seeing on average at the end of primary
producti on.

And essentially did nore or |less the
sane thing at the end of the current water -- the
waterflood as of today as well. So it's a good check
to kind of look at the big picture. But we want to
al so I ook at the individual wells as well to see that
we had sone points on those as well.

Q How many different data points did you have
agai nst what you checked the nodel for pressures?

A. | think at the end of primary, | was just
ki nd of |ooking at the average. W had one point in

San Andres, and | think | had just kind of |ike an
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average that | was using for the Grayburg. And then
|"ve | ooked at the current pressure that we have in

one well and then kind of average pressure currently

as well in both. And | have one pressure currently in
the San Andres as well. And then currently [|'ve
got -- | had several wells | |ooked at pressures as

wel |l as the average pressure.

Q Is it fewer than 10 wells that you had
pressure data points or that you | ooked at?

A. | don't think it was quite that many. It
was maybe, you know, six or seven wells. | can't
recall.

Q Okay. Six or seven wells?

A. That's just a guess, Adam Don't hold nme to

Q But less than 10?

A. Yeah, | think it's probably a little |ess
t han 10.

Q And just so I'mclear, you know, |'mjust
trying to get a track of the timng for these. So you
had the starting pressure for the San Andres, you had
anot her data point at the end of primary production.

Ri ght ?
A. Right. For both reservoirs.
Q For both Grayburg and San Andres. And then
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you had sone additional wells throughout the
wat er f | ood peri od?

A. Yes. | had a few wells there.

Q Okay. And those were the wells you used to
sort of field-check your nodel on pressure?

A. Yeah. | nean, basically we | ook at the
current time. There was, | think, a few hundred
pounds pressure difference in those wells. And then |
| ooked currently at what the hydrocarbon average
reservoir pressure was and just tried to fit sonething
that was a good fit throughout the reservoir.

Q Now, on the starting pressure, the data that
you got was data that, again, you relied on Enpire
for, correct?

A. Correct. And that was actually corrected,
as you'll probably get in -- got into it after we've
had our little talk.

Q Yeah. It was a long talk, right? It wasn't
too little?

A. It was really long. You know, we've been
talking so | think we should be on a first-nanme basis.

Q Yeah, okay. |'m happy with that, too. |If
you're good with it, I'mgood with it.

So on that point, the starting pressure

was changed from your initial nodel to the updated
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nodels in your rebuttal, right?

A. Correct. And we were off a little bit on
the datum that we picked for the pressure, so we had
to correct them

Q Okay. W'Ill get to that for sure. Okay.
Now, on the contacts, |'mgoing to ask you about the
oil -water contacts. And each of these parameters had
a substantial inpact, right, on the nodel outputs,
correct?

A. Yes. You have to get the contacts right or
you don't have the right oil, water, gas in place,
yeah.

Q And pressures and the geology, all that
stuff is critical?

A. They all have to fit, yeah.

Q Now, the oil-water contacts, you know,
you' ve heard testinony fromDr. Buchwalter, Jim
You' ve been here all week, right?

A. Yes, | have.

Q And you've had the pleasure of hearing all
this testinony every day?

A. | wouldn't say a pleasure.

Q But it's been a | ong week. You've heard
testi nony about what the unit docunents -- where the

unit docunents placed the oil-water contact within the
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EMSU.

dept hs, correct?

si mul at or, yeabh.

dependi ng on what docunent you read, it was the range
of oil-water contact between m nus 350 subsea and

m nus 325 subsea. Do you recall that?

created this nodel, had a range of contacts, and | fit

w thin that range.

think in this next paragraph here, | think you kind of

give sone of the initial values that you were using in

your

Par agraph 1, at the bottom of Page 2, you initiated

Wit h

correct?

either said initial oil-water contact at the tine the

unit was forned was either m nus 350 or m nus 325,

your

A. I've heard it, but -- it was probably subsea

Q Correct.
A. | think I have it in terns of depths in the

Q So the unit at the tinme was forned,

A. | don't recall the specifics, but I, when I

Q Okay. And just so you see it here -- and |

nodel , the nodel generated. And here, in your

a m nus 366-foot subsea oil-water contact,

A. Yes, that's correct. That's what it says.

Q And just assumng that the unit agreenents

oi l -water contact is sonewhat deeper than that,
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correct?

A Alittle bit.

Q Yeah. But the difference here would be
anywhere from 16 to about 40 feet difference in the
contact between where the oil-water is |located, right?

A. Correct.

Q Put 16 or 40 feet of water in the G ayburg
over the area of 17 mles by 10 mles, that's a fair
bit of water, isn't it?

A. W're tal king about the water into the

Grayburg?
Q Yeah.
A. Well, in terns of -- you know, water has got

a conpressibility of 1 mcrosip conpared to the oil
and gas that can have very high conpressibility. So
in terns of volunme, it's really not that much.

Q Okay. Wll, I mean, | guess in ny sinple
m nd, you know, 16 to 40 feet of water over 17 mles
Is a lot of water.

And | guess ny question to you is by

| owering the water-oil contact to m nus 366 subsea
dept h, conpared to what the unit docunent says, knocks
out a substantial anount of water across your nodel,
doesn't it?

MS. HARDY: (Object to the formof the
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guestion. | think it's confusing. And M. Rankin is

testifying, | believe.
CHAI R ROZATOS: Well, all | heard, that it
was maybe leading. |t mght be confusing to you, but

|"mnot sure it is to the witness, so I'mgoing to
overrule it.

A. Okay. Let ne explain. You know, we have a
billion barrels of oil, right, or close to a billion
barrels of oil. In the history-match nodel, we have
1.5 billion barrels of water in the G ayburg/ Goat
Seep, and you think, wow, that's a | ot of water to
run.

But if you think about it, water is
pretty inconpressible. Like, if this thing was ful
and | wanted to squeeze it to half the volunme, |
couldn't do it. By conparison, the match aquifer we
have in the San Andres is 158 billion barrels. And
that fits this historical pressure change in the
San Andres from 1938 to today. It fits the pressure.

So, you know, when you say it's a |ot of
water, it sounds like a lot of water, but in ternms of
energy and the inpact on the sinulation, it's al nost
negligible. | nean, it's alittle bit. | won't say
that, you know, there's a little influx. But

99 percent of the aquifer energy over this history has
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come from San Andres.

Q | guess ny question about that, though,

Dr. Buchwalter, is when you initiated your nodel, as |
heard you say in your summary, you found that the
Grayburg didn't have enough water, so you had to go

| ook for it in the San Andres, correct?

A. It couldn't come fromthe G ayburg, so yes,
| would ook for it in the San Andres.

Q And one of the reasons it couldn't cone from
the Grayburg was because you said there wasn't enough
water in the Gayburg, correct?

A. Yeah. There's -- you know, it's com ng up
fromthe bottom and it has to cone fromthe
San Andres. There's no place else for it to cone
from

Q On the structure side, | think |I already
asked you this, but you used -- just to be clear, the
structure maps that you were provided by Enpire was
back in -- like, earlier in 2024, correct?

A. Right. | think it's around the m ddl e of
2024, if 1I'mnot m staken.

Q So the variations in the structure that were
presented to the Comm ssion this week, for purposes of
nodeling, it's your opinion that it wouldn't have had

a substantial inmpact on the outputs?
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A. No, | nean, | could put in these new maps,
but, you know, it has a little different top. 1'd
change the porosity or -- you know, to match the gas.
At the end of the day, the match is going to have to
have the sane anmpbunt of gas, oil and water. So if you
change these structures just a little bit, you're just
tweaking things a little bit, for exanple, in the
porosity, to re-establish the sane volunes on a
field-wide basis. Whether | do this and, you know,
whet her you put the Goodni ght maps in here or our

maps, you know, it's all going to show the sane

answer .
Q | nmeant to ask you -- I'msorry for -- |

think I -- | was going through nmy notes and | was

noting -- | was asking about pressures because |

under st and pressures are very inportant to the nodel.
And the points we tal ked about that you used to
calibrate or confirmwere the starting point -- which
was just one point, right? And you understand that
was in the San Andres or the Grayburg, the starting
poi nt ?

A. | think I had a starting point in both
reservoirs.

Q OCkay. And then on the end of primry, you
had both Grayburg and San Andres?
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A. Correct.

Q And then on your checks going forward, the
additional wells from which you drew, you had pressure
readi ngs, were those both zones, both San Andres and
Grayburg?

A. Unfortunately, |1've only got two pressures
on the San Andres. |'ve got the pressure at the end
of primary, and |'ve got the current pressure that |
was given for the aquifer in 2024. But, you know,
It's enough data to certainly nodel it and have a very
accurate description of the | eak between the two
reservoirs.

Q Okay. One of the other things that we
didn't really talk about too nmuch during your
deposition, but I want to understand a little bit, |
think it's helpful, so the nodel -- okay. Let nme just
go ahead and do it. I1'mgoing to go to the -- do you
t hi nk that your rebuttal nodel image is better than
the one in the --

A. Yeah, use the rebuttal nmpdel. You want to
| ook at a 3D inmage of the reservoir?

Q Yeah.

A. That's the one | would use.

Q | think it was the --
A

And these nodels are so conpl ex and they
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just go beyond what you could ever do in sinple hand
cal cul ations. They're never intuitive, either.

Q M apologies. | got kicked off the system

One thing | forgot to nail down with
you, Dr. Buchwalter, before |I npbve on, just to
confirm we had two different oil-water contacts. One
was at mnus 366, which is the main pay oil-water
contact in the G ayburg?

A. Right.

Q And the other is this residual oil-water
contact at m nus 660 subsea, which you placed in the
San Andres Creek, correct?

A. Correct. | was just told that it was 900
mllion barrels, so | placed a 30 percent residual in

the San Andres, and that's where that contact ended

up.
Q Okay. Thank you for filling that out for
me. | nmeant to nmake sure | asked you about that?
A. Well, | knew what you were going to ask
next .
Q Yeah. So just to be clear, you don't know
where that 900 mllion barrels canme fromterns of the

resi dual oil saturation, but Enpire gave it to you.
And as with the oil in place, you allocated that

wthin the San Andres within your nodel ?
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A. Correct.

Q And that was allocated not just within the
EMSU, but across the entire nodel, right?

A. That's absolutely correct. That's across
t he whol e nodel .

Q And just to be clear, you put that 900
mllion barrels in fromthe top of your San Andres
| ayer down to m nus 660 in your nodel?

A. Correct.

Q Okay. | apologize for the | osing connection
and having to pick up where we were.

Okay. So on the rebuttal, | think it's

M 1 probably, right?

A. | believe so.
Q Okay. So I'll try to zoomin a little bit
and we' Il talk about it as we go.

So on the right is a 3D inmge of your
nodel , right?

A. That is correct.

Q And at the bottomhere -- I'"mgoing to work
my way up. At the bottomis the San Andres Aquifer,
correct?

A. This is just part of the San Andres Aquifer.
|"ve actually cut it off. This is just the part

that's under the nodel. That extends to the west.
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CHAI R ROZATOS: Just renenber, if you're on

the platform please nute yourselves. W can hear

you.
THE W TNESS: Should | continue?
CHAI R ROZATOS: Pl ease.

A. If you look on the left side of the picture
here, | think that aquifer actually extends out about
30-sonething mles, and that's 158 billion barrels.
It's a big, big aquifer. It's anywhere from1, 100 to

maybe 1, 700 feet thick.

Q Right. So, in your nodel, you chose to
build the San Andres Aquifer going up 36 mles to the
west, right?

A. Correct.

Q But you didn't choose to build it going

north, east, south, but just to the west?

A. Yeah, | built it to the west. You know, you
build it one direction or another, it's still an
aquifer. | think if you built it to the west, there

weren't as many saltwater disposal wells and things in
the west. | thought it was a better direction to
build the aquifer.

Q OCkay. And to make that decision, you didn't
revi ew any geologic information or hydrol ogy or

reports or anything like that to ascertain where the
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San Andres actually is or where it actually goes?

A. No -- | nmean, what's inportant for the
aquifer is to understand its behavi or underneath the
Grayburg. And so you could build this -- you actually
could build this aquifer in a nunber of different
ways, but it would still give you a very simlar
result. Aquifers, they're still -- water is an
I nconpressible fluid. And if | had detailed aquifer
I nformation, | could have built it, but the answer
woul d be virtually the sane.

Q But the point here that you're making is
that this is not the full extent of the San Andres in
your nodel, it goes out 36 mles to the west?

A. Yeah. [It's not even close.

Q And the next layer up here is a little bit
hard to discern. Maybe I'Il zoomin just a little bit
SO we can see it. But there's another little layer of
blue -- or not little, but there's another |ayer of
blue sitting right on top of the aquifer here, and it
has the outline of this -- a different outline?

A. Exactly.

Q And that's the San Andres ROZ interval ?

A. No. That would be the Grayburg ROZ
interval. But, you know, | didn't have any

i nformation on the Grayburg ROZ, so | just put a
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constant. Essentially, you have an oil-water contact

that fits the historical data.
Q Ckay.
A. But there would be a ROZ there.

Q OCkay. Do you have a different contact

between the Grayburg oil colum and this ROZ in the

Grayburg? O is this the m nus 3667

A. No. It's just a hard contact. Bel ow t hat,
you'll have -- due to capillary pressure, you would
have a zone where the -- essentially, a ROZ has got
two conmponents. You can have, you know, oil trapped

at residual saturation, or you could be in a

transition zone with capillary pressure. But, yeah, |

didn't have that information. So essentially the ROZ
itself is inside the Grayburg.

Q Ckay.

A. Does that make sense?

Q | think so. | hadn't realized that before.

Okay. And then the green here is the

oil columm, correct?

A. That is correct.

Q Okay. And then the red is the gas that you
nodel ed for the system correct?

A. That's primarily just the Penrose. And I

t hi nk when you get down to Grayburg, it's principally
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oi | .

Q And I think this may help us visualize how
you pl aced the oil across your nodel, right, and the
gas and the water?

A. Yeah. Yeah. [It's a good picture of how the
nodel is set up initially.

Q So sonewhere overlying this or inside of
this oil colum, you have the EMSU and the EMSU-B j ust
to the northwest, and then the AGU down to the
sout heast, correct?

A. That's exactly correct. W actually have
two | ayers for the Penrose, we have five for the
Grayburg, and then three for the San Andres. So we
have a total of 10 layers in the nodel.

Q I'mgoing to quickly skip over back to your
direct testinmony, Exhibit E, and I'"mgoing to pull up
your Exhibit E-2, | believe, just so everyone can kind
of visualize at a high level or at D |level --

A. That's nuch better

Q -- yeah, at D level how you' ve set up your
| ayers in your nodel. So basically, as you nentioned,
you got two |ayers in the Penrose, right?

A. Correct.

Q And then you got five layers in the

Grayburg, correct?
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A. That's correct.

Q And then you got three layers in the
San Andres, correct?

A. Correct.

Q And on the right-hand side here, you' ve got
the brackets show ng how you placed your ROZ in the
San Andres?

A. Correct.

Q And 900 mllion barrels down to m nus 6607

A. Actually, that 900 mlIlion barrels, that
range should be a little higher. But, you know, it's
just a cartoon, so...

Q The "range," neani ng?

A. The little, you know -- what would you cal
it, next to the --

Q Yeah, the bracket.

A. That should be a little higher, if you want
to get it exactly right.

Q Is it just in layer 8 or does it go down?

A. | think it's nostly actually just |ayer 8.

Q Okay. And just so I'mclear, the
Comm ssion's clear, how did you decide to put |ayers
in the San Andres? WAs it based on any geol ogic
i nformation or did you just break up the San Andres

into those three | ayers?
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A. | had the top -- | think | had the top and
the bottom so | just broke it up into three |ayers.
Q Are they otherwise -- the input, the
paraneters, otherw se consistent throughout the

San Andres?

A. Yeah. | believe they are consi stent
t hr oughout.

Q Okay. Now, how did you break up the
Grayburg into five layers? You were here for the
week. You heard testinmony from Dr. Lindsay. He was
working in a six-layer systemw thin the Grayburg and
the EMSU. How did you cone to five |ayers?

A. | had layer 3 and then layer 4, |ayer 4
t hrough 7 was given to ne, and then basically split
the | ayers.

Q So Enpire gave you layers 3 and 4, correct?

A. No, they gave ne 3, and 4 through 7, and
when we brought it in, | split the |layer, |ayer 4,
into four sub-layers. Does that nake sense?

Q I'mnot -- no, it doesn't.

A. Okay. Well, imgine you ve got a cake and
then you cut it into four slices, that's essentially
what it is. So the total thickness is the sane. W
just broke it up into four pieces. And we did that so

we coul d nodel the physics and the fluids and
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everything in nore accuracy, higher accuracy.

Q So how many | ayers were you given for the
Grayburg?

A. | was given two.

Q Two |l ayers. So you were given two | ayers
and then you broke it up into five?

A. Correct. | nean, for the purpose of this
nodel and the answers that it had to give, it's -- you
know, the main focus here was just figuring out the
hi story match and determ ne what the | eak was between
the reservoirs, so that's nore than adequate for this
nodel .

Q I'"ll return to this in sonme detail in a
little bit for sure.

" mgoing to go back to your 3D npdel
because | wasn't quite done kind of understandi ng how
this was built. OCkay? Now, obviously, in reality,
the real world that we live in and wal k through, the
world just doesn't stop at the edge, whatever you're
saying it is, right? Sonething happens after that
edge.

Are there cells alongside the boundaries
here, the lateral boundaries of the G ayburg and --

A. There are cells there. And if | actually

extend the Grayburg/ Goat Seep aquifer further, 1'd
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| ose the match of the downdip wells in the Grayburg
hi storically.

So what happens is, it's actually quite
conpl ex. But you got water noving up fromthe bottom
and you got water noving up fromthe side, and you
have a whol e bunch of wells on the edge here as we
nove fromnorth to south. And so | had to --
essentially, | size the |limt for the reservoir in the
Goat Seep contribution so that | would fit the
hi storical data on those wells.

Q So you're assum ng water's comng up from

t he bottonf
A. 1've actually got water comng up fromthe
bottom fromthe San Andres. |'ve got water com ng up

fromthe side and the bottom of the Grayburg, and even
sone water coming up fromthe bottomin the G ayburg.
So it's all three. Yeah, it's not as sinple as this
or that. It's all three, unfortunately.

Q So noving back to ny question about the
| ateral cells. There are cells out here, and you said
I f you included them or made the Grayburg bigger,
you' ve lost your match. So did you null those cells
or turn them off?

A. Yeah, essentially |I nulled those cells. The

other thing, if you extend it out further, you just
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have too much oil. There's no wells outside these
boundari es essentially.

Q Right.

A. And so this allowed us to cone up with a
good history match. Essentially, we took the initial
| eases and | ook at the well boundaries and then nove
outside of there just a little bit to where we could
get everything to fit.

Q Okay. So a fair bit of the testinony this
week has been around the known connected aquifer to
the west of the Grayburg called the Goat Seep. But
you're telling ne that if you include that Goat Seep
to your nodel, it doesn't history match, right?

A. Wll, the Goat Seep is in there. | nean,
basically the aquifer |I have attached in the
Grayburg/ Penrose is an aquifer that hel ped me nmatch
hi storically what was going on in the deep wells in
the Grayburg. So, | nmean, | don't know where the Goat
Seep -- where the Grayburg ends and the Goat Seep
starts and how nuch -- and took the contributions from
the two. But that aquifer was put in there in size so
| could get everything to fit, essentially.

Q Yeah, | nmean, 1'll just give you credit.
mean, you weren't told -- in your initial direct

testinony, we | earned during your deposition that you
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weren't aware that the Goat Seep was connected to the
Grayburg to the west, right?

A. Right.

Q Yeah, because Enpire hadn't told you that,
right?

A. Well, Enpire -- | nean, | had heard that,
but the history match nodel, basically, | just thought
this is so small, this stuff in the west side of the
Grayburg, is it Grayburg Aquifer, is it Goat Seep
Aquifer, 1 didn't know. | just -- you know, | just
know that's what we had to put on there to get things
to fit.

Q But after your deposition, after you | earned
that there was a Grayburg Aquifer to the west and you
nodel ed that, we'll talk about it in your rebuttal,
but you did then include a Grayburg Aquifer to the
west, correct?

A. No, it's included in the original nodel,
it's just like, you know, it's so small, being a
little over a billion barrels, that, you know, | -- in
ternms of reservoir energy and the way that reservoir
energy thinks, if 99 percent of the energy is com ng
fromthe bottomand 1 percent's coming froma little
bit fromthe side, | nmean, to ne, it's

I nconsequenti al .
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But technically speaking, even in the
original nodel, that was in there. But as | said, |
think as a reservoir engineer, | would say that it
doesn't have a significant aquifer.

Q OCkay.
A. It's a one-to-one aquifer. |It's about only
the size of the Penrose/ Grayburg, so it's very snall

energy. So it just depends how you think of it,

basically. It's exactly the sane aquifer that was in
the original nodel. Even though -- I know I said
this, and it's correct, | nean, it's alnost no aquifer

I nfl uence either way.

Q We'll conme back to that inalittle bit,
because | have ot her questions around that.

How di d you choose your nodel size? You

told me that it was 17 mles by 10 m | es. Now,
obvi ously, you know, as we |earn nore about the
San Andres especially, we knowit's very big. How did
you choose to limt it to 17 mles by 10 m |l es?

A. Because that's basically the area that
enconpasses the reservoirs there. If you look at it
fromthe top view --

Q Yeah, let's do that.

A. -- that grid just basically fits all the
wells nore or less. And if you |ook at, like, the
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northeast corner, | think there's no wells out there,
soit's nulled out. So, basically, the grid was in
the -- we tried to enconpass all the wells, and then
when we couldn't fit things, we add a little extra
vol ume outside this area.

But, basically, the nodel's just fitting
where the wells are. Because | assune if there were
well -- there's production outside that area, we would
have wel | s.

Q | should have brought this up during our
deposition earlier, and I'll do it here. But | think
this may help, too. This kind of gives us a better
sense of what we're | ooking at on Exhibit E-2 here.
This is Exhibit E-107?

A. Correct.

Q And as | understand, this is the 17 by 10 --
l"m showng with ny cursor, and I'll highlight it --
the 17 by 10 mle --

A. Correct.

Q -- nodel area for the three units, correct?

A. Can | correct nyself, Adam if you don't
m nd?

Q Yes. Not at all.

A. | had to expand that area so | make sure |

get all the saltwater disposal wells that we had as
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wel | .

Q Okay. So this image is a little bit bigger
t han what |'m showi ng here?

A. No, it's what you're show ng there. But you
can see there's saltwater disposal wells. They're the
blue circles with the blue arrows. So, basically, |
tried to enconpass that whole area so | enconpassed
all the saltwater disposal wells.

Q So what | was showing at E-2 is a little bit
smal l er than what this is show ng?

A. No. It's really the sane. But when you get
down in the San Andres, that's where the sal twater
I njectors are. So you don't see the structure for the
Penrose/ Grayburg, for exanple, in that northeast
corner. But when you get down to the San Andres, you
do see the structure.

Q So this is the core of the nodel, but then
you, as you just said, you nade the San Andres about
36 mles to the west. It extends out 36 mles to the
west in order to make sure -- in order to accommopdate
the volunmes that you needed, right?

A | didit by trial and error and the nunber
of runs. | had to find the extent of the aquifer to
fit the San Andres pressure at the end of waterfl ood,

t he | eak volunes that went up into the Gayburg, and
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then the current pressures in both reservoirs.

Q Okay. Then, that gives a sense of the
dynam cs or the size here. And then the other el ement
that | don't think we probably finished tal ki ng about,
or maybe | did, | don't renenber anynore, but
hopefully we didn't, is the cell size, right?

So this nodel is nade up or conprised of
I ndi vidual cells that, that are put into this nodel
grid, right?

A. Correct. Essentially, each cell is an area
of the nodel, and each tine step we run the nodel, as
t hi ngs change, fluids nove between these different
areas. So this allows us to -- as opposed to materi al
bal ance, where you just have, you know, one saturation
everywhere in one pressure, this allows the fluids to
nove. We can nonitor the fluids through the novenent
and the pressure changes as tinme proceeds. The cells,
| think, are around 300 feet.

Q OCkay. Are they 300 feet square?

A. Yeah, they're roughly 300 feet. Maybe it's
290. | don't know, sonething like that. So it's at
300.

Q And the nodel size is sonmething that you can
adjust to it. You can nmake the nodel cells bigger or

smal | er ?
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A. Yeah. | nean, a rule of thunb is you want
to have at least two or three wells between -- excuse
me -- two or three cells between wells. And you want
to do that because that allows you to capture the
pressure and saturation changes between the wells
t hensel ves. I n other words, capture the picture of
what's goi ng on between the wells.

Q And the smaller the cell, the nore
resolution you mght be able to realize in your nodel
in terns of the fl ow?

A. Yes. | nmean, the smaller the cell, the
| onger it takes to run, the longer it takes to get the
answer, too. So you want to get a good answer, but

you don't want to take forever to do it. The client

gets nmmad.

Q And the cell size, | nean, just thinking
about it, | guess we can cone back to that, but the
cell size would allow you potentially -- if you were

to reduce the cell size, it would allow you to
i ntegrate nore nuance, obviously, depending on the
geol ogy, porosity, perneability, all those inputs we
t al ked about, correct?

A. Correct, with a caveat. The whol e goal of
buil ding a nodel is the ability to answer the right

question. And for this reservoir, that question was
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to conme up with a good match of field production for
the last 90 years, and to see if that |eak exists and
what that quantity |eak was.

So if you change all the individual
details here, | nmean, you could get a nuch finer grid;
it would be virtually the sane answer as |long as you
have a few cells between the wells. But yeah, it's
not going to change what the goal of this study was,
which is to understand the initial volunmes in these

two reservoirs, the history match, the production

pressures.

Q Yeah, again, we'll get into that in nore
detail here, | think, once we get into the different
| ayers.

Now, | think this time is hel pful, |

hope hel pful, so everyone can understand. Because for
me, conceptually, it was hard to understand how this
nodel was built, how it ran, what the inputs were, you
know, the different knobs that were tweaked, potenti al
out put. Understanding this is very hel pful to ne,
okay?

A. Sure.

Q So then this overview map, this is from your
rebuttal. So | think this is the one | should refer

to, because |I think based on your deposition,
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Dr. Buchwalter, we identified a couple of things that
were mssing, and | think you made sone corrections or
updates to it. One of themwas to include Enpire's
saltwater disposal well, the EMSU SWD Nunber 1,
correct?

A. Correct. And then the Parker.
This one; is that right?
Yeah.

The Parker. So you added --

> O > O

The Parker 1, sure.

Q Two additional saltwater disposal wells to
your systentf?

A. Correct.

Q Initially, you had 23 saltwater disposa

wel | s?
A. Yeah. | think it was 20-sonet hing.
Q And so you added two additional ones?
A. Correct.
Q OCkay. In this map you show us all the

sal twater disposal wells. So it looks like Rice is

the green wells?

A. Correct.

Q Goodnight's are the blue ones?

A. Correct.

Q OANL is the purple one. | think this is the
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OAL well down here. It's hard to tell.

A 1'll take your word for it.

Q Yeah. And then Perm an Line Service is the
darker one. | think that's the black -- al nost bl ack
here, this was one here.

A. Yeah, it's hard to see.

Q And then there's another one here, which is
t he other Perm an Line Service, correct?

A. | think so, yeah.

Q Okay.

A. If I"'mseeing it correctly.

Q And then also included here are the wells

t hat Goodni ght M dstreamis asking for approval of the
pendi ng applications, which are in red, correct?

A. Correct.

Q And you put two other ones in here that are
pendi ng, but they're outside the unit and they're not
part of this case, as you understand, correct?

A. Okay. Yeah. | guess not.

Q And then also on this map, you've al so shown
us, | think, these blue dots, these smaller blue dots
that are scattered across the EMSU and the AQ,
correct?

A. Correct.

Q Just let us know what those little blue dots
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are?

A. | believe those are the |ocations where we
put the leaks, if I'mnot m staken.

Q Yeah, that's ny understanding, that those
are where you --

A. | think that's my understanding as well. |
think I showed a graph of that yesterday, but it shows
that in alittle nore detail

Q Okay. We'|l get there. But | think this
was hel pful to get this all set up. So now we have a
foundati on from which to discuss sonme of these issues.

When you nodel this, just out of
curiosity, because you allow for the oil colum to
spread and the fluids to communi cate between all three
of these units, does one of the units produce nore
hydr ocarbons than the other? | nean, is one
benefiting nore than the other, based on your nodel ?

A. As | recall, in order to get everything to
fit, I had to |ower the porosity a little bit in the
AGU and probably increase it slightly in the EMSU.

And | can't recall if | may have changed up to the

north or not, but that was necessary. Because you

could see the fluids nmoving around. |[If | didn't do
that, | couldn't get things to fit.

Q Okay. So in other words, are you telling ne
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t hat because you decreased the porosity in the AGU and
increased it in the EMSU, it would preferentially go
to the EMSU?

A. It depends on the tine, | guess. |'d have
to look at the timng of it. But if |I took the AGU
production, it |looked |ike the pressure was a little
high. So | reduced there and then | added the little
vol ume perhaps to the -- or | think | added a little
volume to the EMSU.

| actually have a porosity map | didn't
i nclude in here that shows how it changed across the
reservoir. But it was a little lower in the south and
alittle higher up in the md and north.

Q That's a knob you can -- you adjusted that
woul d affect the flow of fluids?

A. Yeah. You know, there's fluids noving
bet ween these different | eases, and basically those
porosity corrections were allowed to get those fluids
noved so we can match the production and pressures a
little bit better. And so that was just done,
essentially, by trial and error. But it was using
kriging and every cell in here has a different
porosity, effectively.

MR. RANKIN: Let's see, we're at 10: 30.

M. Hearing Oficer, I'"'mgoing to swtch over to a
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Power Poi nt that was provided to us by Ms. Hardy
yesterday. |I'ma little scared trying to nmake that
happen, so | think it's a good tinme for a break, if
that's okay with everybody, just to take a break so |
can get that set up properly. And then we can nove
into the next line of questions.

HEARI NG OFFI CER HARWOOD: Makes perf ect
sense to ne, M. Rankin.

MR. RANKI N:  Thank you.

HEARI NG OFFI CER HARWOOD: Fi fteen m nutes,
folks. 10:25, so let's be back at 10:40.

(Recess held from 10:24 to
10: 41 a. m)

HEARI NG OFFI CER HARWOOD:  All ri ght.
M . Rankin.

MR. RANKI N:. Thank you, M. Hearing O ficer.
BY MR, RANKI N:

Q Dr. Buchwalter, | just want to shift over.

| think sone of the stuff | want to talk through would
be best suited to talk through the presentation that
you gave in sunmary yesterday. |'mgoing to address
sonme of the slides that are your exhibits and then a
couple of slides that were presented yesterday and
t hen nove back to your testinony.

This is the docunent that was provided
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yesterday. |It's the presentation that you gave
sunmari zi ng your testinmony. The first slide |I wanted
to talk to you about, and |I've highlighted a coupl e of
points, | just want to ask, you know, just to
confirm-- let me know when you can see ny screen,

Dr. Buchwalter. Can you see?

A. Yes.

Q Okay. So we talked about this briefly
earlier. M understanding fromwhat you told us is
that if the nodel fails, you go back to the client to
make sure you get correct data and then reiterate the
process to try to get the match, right?

A. Correct.

Q OCkay. And then one of the questions |I had
on the third big bullet here was, you used the phrase
"exact estimates." Because it's an estimte, how do
you -- | mean, you're using precise nunbers, but
there's still estimtes?

A. | didn't word that correctly, | apol ogi ze.

Essentially, I'mmmatching to the average
pressures in 1986 and 2024. And | have al nost a
perfect match, |ike, | would say al nost a perfect
match i n production.

Q Okay. So that's the process and you get --

you establish -- neaning, like, in ternms of the nodel
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you establish what the estinmates are that arrive at
that match, right?

A. On a field-wi de basis, first you want to go
t hrough all the points, right? W've got production.
We want to match the pressures. But beyond that, you
also want to verify that you can at |east, in a nodel
this big, match groups of wells and say downdip wells,
updip wells and so forth.

Q Now, that was one of the things that took ne
by a little bit of surprise, and nmaybe that | didn't
appreciate this. But, you know, what do you nean by
grouping wells? Are you treating themas uniformy?
Are you assigning wells into groups?

A. No. I'msorry.

Q Go ahead. Do you understand what |'m asking

you or what I'mgoing to ask, is how are you groupi ng
wells and -- explain that to ne. Explain whether that
was the sane -- if you applied the sanme nethodol ogy in

the rebuttal nodels as you did to the initial nodels?
A. Yeah, let nme explain that. Essentially what
" msaying is, when you | ook at the output, we've got
638 wells here, so as a first step, we want to match
the field oil, water, gas.
And, you know, |ike |I said, you don't

eat the el ephant in one bite, you probably don't need
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the el ephant at all. But once you fit the field
production and you fit the pressure, the next thing
you want to do is look at a group of wells in a
particul ar area.

So, for example, | mght take all the
wells, and we're |looking at this in the output,
conpare the output on a history match basis. So |
m ght take all the wells in the AGU and add the
production for those wells all together and | ook at
the cunul ative production for the group and conpare
that to the historical production for that group of
wel | s.

And so that's -- the next step in a
nodel this big, you don't go froma field match to
trying to | ook at each individual well, you have to do
it in steps. And, for exanple, one of the things |
didis | took all the wells that were down there close
to the original oil-water contact in the G ayburg,
where the edge water drive would be comng into the
reservoir, and | put themas a group, and | conpared
their production, especially of water, to the
hi storical production to see if it fit.

And that's how | realized that the
Grayburg had a small aquifer. And, you know, it's a

small aquifer. The reality is, you know, you asked ne
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earlier about the -- you know, does it matter if we've
got 15 or 40 feet at the bottom of the G ayburg, |
guess, in terns of the water. And it really doesn't
matter because it just doesn't inpact the results very
much. But that's what | nmean by that.

So it's an output group to just |ook at
groups of wells, and once you've established the
groups of wells on a smaller nodel, then you would
start to match the individual wells within the group.
So it's a way to do things sequentially, in a |ogical
fashion to find a way to eventually get the ultinmate
solution, to get the final solution.

Q So, for exanple, you took one group, which
Is the outdated group. Were there other groups that
you | ooked at as part of that matching effort?

A. Yeah, | kind of -- you know, | go around the
field and | ook at different areas, maybe the wells
hi gher on structure, higher in the reservoir, maybe
the AGU as a whole, the EMSU as a whol e, and the
EMSU-B. | also | ooked at the downdip wells.

So it was a way to just inprove the
match, at least in areas, and just inprove it -- and
marginally, | nean, this didn't change the overal
results as appreciably once | had the nmatch.

But, you know, it was the next step in
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the nodel. |If you're going to try to create the
perfect nodel, you never get there, but it is the next
step in the nodel.

Q Okay. | nean, | think that was hel pful for

Now, the third step here is that, |
t hi nk you expl ai ned just now, you go then to try to
mat ch or |l ook at the individual wells, right?

A. Yeah. Individual wells | [ooked at a little
bit. Primarily, | looked -- | was focused on the |eak
wells. And | think as | said yesterday in ny
testinony, you can plot cunul ative water-oil ratio in
1986. You identify -- here, | essentially identified
the top 100 wells that were responsible for the | eak
and then | adjusted the vertical perneability.

We have a seal between the Grayburg and
the San Andres, so | adjust the vertical perneability
in a series of steps for those 100 wells and try to
match -- | actually try to match the production
reasonably well, as well as |I could, in those
I ndi vidual wells, to really be able to at |east nodel
that | eak properly.

Because | thought that was inportant.

That's really the goal. |If the goal was -- if this is
a normal client, 1'd build this nmodel and I'd conme up
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with this match and then I would | ook at a map of
current oil in place, see where there's bypass oil
Then |'d refine the grid around that |ocation. |'d
actually go in and history match those individual
wells around that well and cone up with a good
estimte of what woul d happen.

For example, | drilled an infill well.
Now, yeah, that wasn't the goal of this study. So |
never really got down to that point.

Q And just to be clear on this, you have three
steps, but the fourth -- nmaybe a fourth step with
that, once you nmade these adjustnents based on the
groups and the individual wells, would then be to go
back and make sure they align with your field match,
right?

A. Wll, it's not so nuch a geo-map | changed.
The structures stayed the same, but primarily | was
just changing the porosities.

Q | guess after you made any adjustnents onto
your individual wells, you would go back to make sure
it didn't disturb your field-wde match, right?

A. Yeah, you would in a normal study. But |
wasn't maki ng that many changes. You know, it's a
hundred wells, but it wasn't changed -- yeah, you

woul d, you would. But it didn't change the field
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mat ch appreci ably.

Q But as far as the individual wells that you
| ooked at, you were telling ne you were primarily just
| ooki ng at those 100 wells you assi gned as having high
vertical perneabilities. And did you go back and
eval uate the matches for other wells in your nodel?

A. Well, in the nodel, all the wells were
oil -specified, so | exactly matched the oil in all the
wells. The rule of thunb | have, if |I'mdoing a
study, is in the order of maybe one day per well to do
a history match. And so, you know, 638 days, | could
have done all the wells, | suppose. But | wasn't
going to get done.

So at least | tried to nodel the match
of the groups of wells in different areas to inprove
things a little bit and additionally to nodel the seal
as best | could based on the high water-oil ratio
wells in 1986.

Q So just to be -- | nmean, again, the wells
that you were | ooking at to confirmthat you believe
you had a match were the wells you allowed for there
to be a vertical perneability |eak?

A. Yeah. Those were the ones that | -- those
are the ones that | tried to focus on, at |east for

terms of the water match, and make t hose --
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Q D d you make any adjustnents to any of the
ot her individual wells based on oil production or
wat er production for purposes of inmproving the nodel ?

A. | think, you know, | probably made -- | did
make sonme inprovenents, let's say, in groups of wells
by maybe changing the porosity in this area a little
bit or that area, to just inprove the match for the
groups.

For example, if all the wells in the AGU
have got a good match on a field-w de basis but maybe
the gas is a little high, I mght decrease the
porosity a little bit up in the gas cap to get it to
fit, and things |like that.

| nmean, | made al nost 500 runs there
and, man, | lost track of everything | was doing al ong
the way. But kind of where | started and where |
ended.

Q On the gas issue, | nean, one of the issues
| think as | understand was that in order to match the
nodel , you had to put two wells in the EMSU t hat
vent ed gas?
A Dd1?
Q I'"masking you. That's ny understandi ng.
In order to adjust the gas volunes that were being

pr oduced.
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A. | nmean, it m ght have been in the production
records, | don't know. | nean, you know, | inport 638
wells into production records, so...

Q The next slide here is the one we talked

about already. [1'Il nove past that.
This slide here, | nean, | think
you're -- on the docunent to the left, this technical

commttee report, this was just specific to the AQ,
correct?

A. Yeah, | think it is. Yes.

Q Correct. And then the map on the right,
this is the water production map prior to the
wat erfl ood that you were referencing as the basis for
your identification of areas where there was potenti al
communi cation with the San Andres?

A. Actually, | created -- this is indicative of
where the leak is, but |I also created a cunul ative
water-oil ratio map, which is a little better
i ndication. And that's what | -- that's what |
ultimately used. Because you have a well that makes a
| ot of oil and a | ot of water, but nmaybe a | ow
water-oil ratio, so that wuldn't be a good basis. |
mean, this shows that -- it shows clearly where you
sel ect commutative water-oil ratio.

Q But just so I'mclear, you didn't use that

Page 972

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

as an exhibit, right? W don't have that map where
you show your cunul ative water-oil ratio?

A. | actually did. It was maybe the next
slide.

Q Okay. Good, this is the one?

A. This is the one. This is the one that shows
you.

Q Geat. Okay. Al right. So let's get
oriented. So that on the right-hand side, this is
slide 4 fromyour presentation yesterday. Okay? This
is one that was not part of it. |It's not part of an
exhibit, right, neither your direct nor rebuttal ?

A. Yeah. It's one | thought I'd add to nmake it
cl earer what you saw in the |ast slide.

Q Okay. So on the image to the left here, of
the two inages, the inmage to the left, ny
understanding is that this is the sort of plan view of
your nodel, correct?

A. Correct. That's looking at it fromthe top
of the structure.

Q And you've identified the wells, these
little dots in black that ook like little ants
craw i ng across the screen, right?

A. That's all 638 of them

Q And you don't here show the outline of the
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units, but you can kind of glean where they are.
Li ke, the AGU has got that little bit of a crescent
shape down here?
A. Right. | could have done that nuch better.
Q Okay. And then the EMSU, you can sort of

see the outline here, right --

A. Correct.
Q -- where the density wells are |ocated?
A. Correct.

Q And then the EMSU-B appears on the northwest
side, right?

A. Right.

Q Okay. And so the other thing on this
| eft-side map here, | understand, although there's not
a | egend, that the green are water -- are they water
cont ours?

A. What | do is, | put the cunul ative water-oi
ratio on all 638 wells. And it's essentially pretty
good, so it kind of gives you the interpretation of
where the water's noving into the reservoir in 1986.

Q Okay. That was ny next question, just to
confirm that both these inages are from 1987 or
right --

A. | meant '"87. |'msorry.

Q That's okay. But nevertheless, it's prior
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to the waterfl ood commencenent, right?

A. Yeah, It's prior to -- once the waterfl ood,
then everything gets very, very confusing.

Q And just to be clear, what you're show ng
here are nodel outputs, right?

A. Yes.

Q This is nodel outputs?

A. No, this isn't -- well, okay, on the left,
it's not a nodel output. That's just a -- you just
take the cunul atives of all 638 wells as a water-oil
ratio in 1938. So that map on the left is sonething
you could go and create today, if you wanted to.

Q Okay. I'mjust trying to get it clear.

A. The map on the right is the thickness from
the top of the structure to ny oil-water contact,
which | believe is 3991.

Q Al right. 1'Il talk about that one on the
right. | just want to get nailed down on the left one
first.

So the one on the left is not a nodel
out put, but you're saying it's from your production
data that you created this nmap, correct?

A. Correct. It's production data, but it's
superi nposed on the nodel itself.

Q Okay.
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A. Does that make sense?
Q Yes. But then the green here is the

water-oil ratio contours?

A. Correct.
Q | don't know what the contours are. \Wat
are the --

A. They vary from maybe, like, .5 to 13, |
think, in terns of water rati os.

Q Okay. And then just |looking at this, it
| ooks |i ke you have the highest or, you know, nost
extensive water-oil ratio contours down here by the
AGU, correct?

A. It appears so, Yyes.

Q So that appears to be a difference between
at |l east the AGU and the other two units, is that you
have the higher water-oil ratio affecting the AGU t han
you do in the other units?

A. And you really got to | ook at the squares.
Kind of the squares are the ones that are the biggest
of fenders. And so you kind of count your squares in
different parts of the nodel and that would give you
just a qualitative understandi ng of where at |east the
bi ggest | eaks are.

Q Okay. Well, let me just be clear. | nean,

the green on this map to the left is the contour
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showi ng water-oil ratio, correct?

A. Yeah. Renenber, this is a contour, so if
you have a bunch of contours, high water-oil ratios in
t he area, when you krig it, you' re seeing sonething
between there that may not be high water-oil ratios.
Remenber, it's a map interpretation based on the val ue
at each 638 points, and it's kriging.

It's only purpose is really to show the

high -- the outliers that are very, very high.

Q | guess I'mjust really confused, because |
t hought -- yeah, if you're telling nme that's the
pur pose, then | understand that that's why you're
show ng the green contours where the water-oil ratio
has been cal cul ated to be higher, right?

A. Yeah, you're right. You' re right, Adam
Si nce we've got so nuch well density in there, for the
nost part, what you're seeing is -- at |east where you
have very high well density, you're seeing the correct
results.

Q Now, as you alluded to, the next thing I
want to ask you about are these little red squares.
You've identified or circled or put boxes, little
boxes, around sonme wells across your nodel, right?

A. Yeah. It was just, you know, trying to pick

the colors that are --
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Q Are those the wells that you identified
as -- or selected to nodify the vertical perns on?

A. Now, what | didis | went to Excel and | had
all the wells listed, | had cumul ati ve wat er-oi |
ratio. And then I listed themfromhigh to |ow so |
knew whi ch one was the worst offender and which ones
had al nrost no water at all. And | kind of worked
myself down the list, put a |eak at each of those 100
wells and then play with it. And | shouldn't play
withit. It wasn't play, it was work. But adjust the
vertical permuntil | achieved a match of the water

production, both during primary and then secondary as

wel | .

Q Okay. But | guess nmy next question, so
based on the -- these are all the 100 wells that you
i denti fied?

A. No. This is just sone of them

Q Okay.

A. | nmean, this is sonething | just did to just
ki nd of look at it, kind of froma big-picture
perspective and kind of just for nme to understand
where the | eaks were around the reservoir.

Q Okay. And then you put two bigger red boxes
on the map here, and one, | think you have an arrow

pointing to it saying the high water-to-oil ratio.
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The point here is, you're kind of
hi ghl i ghting one area on the map where there's a
coll ection of wells you've identified as having high
water-to-oil ratio, right?

A. Correct.

Q Okay. And then the other box up here you've
identified as generally having | ower oil-to-water
ratio, right?

A. That is correct.

Q Okay. Just so I'mclear, that zone, why did
you -- this zone is -- this box with a | ow
water-to-oil ratio, that's up in the EMSU-B, right?

A. Right. | mean, | could chose it el sewhere,
but | just put it there just as an exanple.

Q Now, noving to the right, you show the
average thickness fromthe top of the reservoir -- top
of your nodel, right?

A. Correct. Down to the oil-water contact.

Q Down to the oil-water contact which -- in
19877

A. Correct.

Q So in 1987, it m ght not have been m nus 366
i n your nodel, right?

A. M ght not have been? Say it again.

Q The oil-water contact in your nodel changes
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with time, correct?

A. Yeah, it changes with tinme. Exactly.

Q GCkay. That's fine.

A. Exactly.

Q As oil is produced, you're going to -- your
wat er-oil contact --

A. Yeah, it's changes with tinmne. You'll see it
nove up as water drives in the bottom of the G ayburg.
Q OCkay. So in 1987 that oil-water contact

woul dn't necessarily be m nus 366, right?

A It's not at all.

Q Okay. And then you point out here that --
so based on that, you're | ooking at the top of your
reservoir in your nodel and then you've cal cul ated the
average thickness down to the oil-water contact at
that time, right?

A. No. That's original oil-water -- this

di stance on the right, that's the initial distance at

time zero. |'msorry.
Q OCkay. OCkay. | nean --
A. | apol ogize for the m sunderstandi ng.

Q Yeah, yeah, you can see why, right?
A. Yeah. | should have said original oil-water
contact. It's not an oil-water contact in 1986.

Q Okay. So on the right, what we're | ooking
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at here is at tinme zero, right?

A. Correct.
Q And | guess maybe real quick, I'll go back
here. | don't have a structure map, but just so

everyone's thinking about this, how thick is your

Penrose in your nodel ?

A. | nust say, |I'd have to go back and | ook at
it. | know the thickness of it is -- | think it's
i ke maybe -- is it 500 feet for the Penrose and the

Grayburg, sonething like that? O nmaybe |ess than
t hat, depending where you are. |'d have to | ook at
t he map.

Q So, do you know - -

A. Because it's just show ng the conposite and
total thickness fromthe top of the structure of both
of them

Q Over here, though, where you show the
average thickness of your reservoir being 600 to 100
feet thick, wouldn't that be nobstly just Penrose over
her e?

A. No, it's not. It's not the thickness of the
reservoir, it's the thickness of the oil-water
contact. So keep in mnd, over on the left, it's
still got a lot of reservoir over there, or sone

reservoir over there. But underneath it's the water,
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essentially, times zero.

Q | may have m s-phrased. What my question
I's, though, isn't the average thickness fromthe top
of the reservoir to the oil-water contact that you've
identified in that box showing from 600 to 100 feet,
woul dn't that be within the Penrose?

A. If we could go back and | ook at the -- you
have that 3D map? You could kind of see where it is.
You may be right. | don't know. Let's see.

See, on the edge here, it's kind of
green, So it's probably -- it's probably in the
Graybur g.

Q D d you assign only gas to the Penrose?

A. No. | assigned a constant gas-oil contact
across all three, not -- the whole nodel essentially.
Perhaps | shoul d have given you top views of each of
the individual reservoirs, but as you nove down, even
t he Penrose probably has sonme oil underneath in
pl aces.

Q Well, yeah, that was the reason they
I ncl uded part of the Penrose, right, in the unit
because that's the oil columm extended into the
Penr ose?

A. You have to, or you can never history match
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Q Very good. So | guess what | want -- |'m
going to bring up here, an exhibit that was filed as
part of our rebuttal. You were here, Dr. Buchwalter,
when we di scussed the conplexity of the Grayburg in
particular in the EMSU here. You see the inmage | have
on the screen here?

A. Yes.

Q This is M. WIliam Knight's rebuttal
testinmony Figure 6, and it shows a cross-section wth
the perneability barriers that he's superinposed on a
cross-section that was taken from prior geol ogic
literature reports on the EMSU. ~ And then he's
i dentified on the following map from 1938 where those
perm barriers would be, and has identified where
he's -- and has marked where he has identified the
edge wat er encroachnent as described in the
literature. Have you had a chance to review
M. Knight's rebuttal testinony in this figure?

A. | briefly went through these docunents, but
| didn't pay nmuch attention to this figure.

Q If you look at the cross-section, you'll see
where sone of these wells are drilled and where they
are conpleted along with an estimte for the
different -- or location where the different oil-water

contacts were based on the unitization docunents. So
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you see he's got a line for mnus 325, which is a
smal | dash line, and then he's got a line for the
m nus 350, which is a larger dash |ine.

I n your nodel, did you account for the
depth of the well conpletions within the G ayburg?

M5. HARDY: | object to the question to the
extent that M. Rankin is testifying about what the
exhi bit purports to show.

HEARI NG OFFI CER HARWOOD: | didn't hear any
testinmony in that question. It seenmed |like a very
strai ghtforward question.

MS. HARDY: | think there was a question at

the end followng quite a bit of testinony.

MR. RANKIN: | was just l|laying out what the
exhi bit showed and, you know -- the exhibit and
M. Knight's testinony speaks for itself. | just was

trying to lay out the context for the w tness.
HEARI NG OFFI CER HARWOOD: Yeah, this exhibit
is already admtted and part of the record, along
wth M. Knight's testinony. And | assune he'll be
testifying to conplete the foundation.
MR. RANKI N: Yeah, yeah. | nean, it's
been -- objections have been -- tinme for objections
have passed, but at least that's true of the witten

testinony exhibits. But yeah, he'll be conpleting
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the record on it, yes.
HEARI NG OFFI CER HARWOOD: |'Il overrule the
obj ecti on.

A. Ckay. What | didis, |I didn't have perfs,
so | basically did what's logical, and that's perfing
the oil colum on each individual well. And for
trying to match 90 years of production is actually
nore than adequate to get a good answer. A very good
answer, actually.

Q So, you didn't |ook at the well conpletion
i nformation to determ ne what depth or zones the wells
In the Grayburg were conpleted in, correct?

A. | nean, as a rule of them you're conplete
in the well zone. |If you're interested in getting a
perfect history match on any of these 638 wells, then
| woul d have done that. But the goal of this was to
come up with a good field match, understandi ng of what
the volumes are in these reservoirs, what the | eak was
and the pressures and putting it all back together.

Q So, just so I'mclear, every single Gayburg
wel | that you put in your nodel was only ever
conpl et ed above the oil -water contact?

A. That's correct.

Q And you didn't double check to confirm

whet her that was actually the case with respect to
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each of the Grayburg wells and their conpletion
hi stories?

A. | didn't have that information.

Q And as wells were -- | nean, you heard today
or this week, Dr. Buchwalter, about the chall enges
that the operators at this unit had with conformance
| ssues?

A. Yes.

Q And did you account for any of the
mechani cal changes or squeeze jobs or other efforts to
address those, mtigate those confornmance issues
wthin the Gayburg?

A. | did not, because to cone up with a field
mat ch, that was not necessary.

Q Ckay.

A. If, yeah, for exanple, you want to | ook at
where bypass oil is in sonme part of this reservoir,
then you woul d dive down and add those additi onal

details. But we're just trying to match the field

oil, water, gas and, as | said, the fluid novenent,
the leak. And we did that very well, and fit 90 years
of dat a.

Q But | guess, if I'"'mjust |ooking at your
map, it looks like the high water-oil |ocations that

you identify pre-waterflood, there aren't that nmany in
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the EMSU, right?

A. Wll, there aren't that many, but over 90
years, it adds up.

Q But | guess ny point is, why not just go in
and check to see if you can account for what the issue
may be with those particular wells?

A. Because the Grayburg Aquifer that's attached
to the Grayburg had to be a snmall aquifer. Because
it's a small aquifer, it cannot volunetrically provide
the support you're seeing in these wells.

| mean, if you | ook at that top square
on the left hand, those wells are only, you know, 60
to 100 feet above the original oil-water contact.

They show no edge water drive comng in fromthe
aquifer. |If edge water drive is conmng in the

aqui fer, everything on the west side here would all be
hi ghl i ghted in dark green.

And simlarly, if you |ook at these
wells that are higher in structure, you' ve got four
select wells there that are high water, surrounded by,
you know, 40 or 50 wells that nade no water at all.
That doesn't physically nmake sense because that water
has to be comng up fromthe bottom sonewhere. |f
it's coming up fromthe bottom it would be com ng up

fromthe bottomin all those wells.
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Q So, if you look at the geologic history
here, we saw Dr. Lindsay's testinony and his very
intricate stratigraphic cross-section of the 88
different cycles where there were nunerous different
hi gh and | ow perneability intervals, Zone 4 is a
pressure barrier, Zones 1 and 2 are high perm streak
zones. And you don't agree that it would matter
substantially, based on the intricate geology within
this carbonate system to understand where the wells
are actually conpleted, where those streaks are
| ocated and how they mi ght influence production in
each of these wells?

M5. HARDY: Object to the question.
Conpound.

HEARI NG OFFI CER HARWOOD: Can you break it
down a little bit? That's a very |long question.

MR. RANKI N: Yeah. Stream of consciousness.
"Il try my best.
BY MR. RANKI N

Q Dr. Buchwalter, are you telling ne that the
I ndi vidual well histories, based on where they're
conpl eted, whether they're in Zones 1 and 2, where you
have docunmented hi gh perm streaks, wouldn't influence
the production history in those wells?

A. | mean, on a field-wise basis, it's not
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going to nake a big difference, no.

Q But when we | ook back here at this map, |'m
not tal king about field-wide basis. |'mtalking about
I ndi vi dual | ocations where you've identified high
wat er-oil ratios.

A Well, let's put it this way, Adam Between
1938 and 1986, water would have noved up in those
| ocations, all those locations. And if you |ook --
let's look at the big picture. There's no water
comng in fromthe west. Okay? There's no water, so
then -- there is a little bit of water comng in from
the west, fromthe G ayburg Aquifer, but it's not
comng in fromthere. And if we |ook at the amount of
Grayburg Aqui fer we have underneath these wells, it
woul d have to extend 1,000 feet and be 158 billion
barrels.

And so it's not comng in fromthere.
So it's logically comng in fromthe San Andres, and
these are the high water ratio | ocations.

Q Dr. Buchwalter, you were here and you heard
Dr. Lindsay who's a Ph.D. He got his Ph.D. on the
Grayburg and he spent his career studying the EMSU
And he's telling us that there is a strong water drive
fromthe Grayburg, pushing updip nore than 300

vertical feet, across the doubl e-hunped anticline,
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into the higher structure area, that you'r
there is no water fromthe G ayburg.

A. Adam every time | do a study, |
know what the answer is, and that's call ed
i nterpretation. Once you do the study and
data, that's reality. 1've done 350 studi

every tine | do a study, | think I know th

But this is like trying to win the Powerball. What is

it called, Powerball? Except now |'ve got
of nunbers | have to guess. It's not the

Q And just so --

A. The nodel fits.

Q For the benefit of the record her
show ng what's been marked as Exhibit B-21
Dr. Lindsay's exhibit fromhis direct test

A. And | have the water com ng up fr
Seep |ike that, too.

Q But you didn't until after your r

testinmony only, correct?

A. That is not correct. It was int
nodel. | just didn't cover that in detai
wasn't significant. 1t's the sane nodel.
difference. | nean, a slightly different

adj usted the pressures and --

Q Do you recall your testinony iny

e saying

t hi nk |

you fit the
es, and

e answer.

t housands

sanme thing.

e, I'm
., which is
i nony.
om t he Goat
ebutt al

he ori gi nal
because it
There's no

nmodel . W

our

Page 990

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

deposition when | asked you about whether or not you

had an aquifer connected to the west on the G ayburg?
A. Yeah. | said it was essentially no aquifer.

| stand by that statenment today, because there is

al nost no aquifer. | said naybe no aquifer; to ne,

It's the sane thing.

That's a 1-billion-barrel aquifer
conpared to 158 billion barrels in the San Andres. It
doesn't even pal e by conparison.

Q Okay.

A. It pales by conparison, | should say.

Q Going back to your slide presentation, |et
me go to the next slide here. | think it's going to
be slide -- | want to touch on a slide 9. | think, as
| recall, this is Exhibit M5, not M6, correct,
because it was shifted by one based on the -- because

the first page of your presentation had a | abel? Do

you recall --

A. It doesn't matter to nme. It's the right
figure. |I'mfine.

Q It's okay. | just wanted --

A. | don't care about the nunber.

Q Down here, you talked to sone extent during
your summary presentation that Dr. Lake had testified

that there was a 4 psi per mllion barrels SW
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pressure increase in the San Andres. Do you recall
t hat ?

A. Yes, | did.

Q And you said that that basically matched
what your nodel was showi ng, right?

A. On a field-w de basis, currently my nodel is
goi ng up to about, | think, 3.8 psi per 100, 000
barrels of water injected, | believe.

Q D d you understand Dr. Lake's testinony to
be -- | nmean, do you understand that Dr. Lake's
testinmony was on a field-w de basis or on a
near - wel | bore basi s?

A. I"'msure it was on a near-well bore basis,
because the 10 psi would make things nmuch worse for
Goodni ght .

Q So, have you considered if you were to try
to take his 4 pound per psi and apply it on a

field-wi de basis, what that pressure increase woul d

be?
A. Yes. | mean, that's -- it's in ny results.
Q Okay. |'mnot asking about your results.

" masking, like, if you were to take, you know, a 4

pound per psi near-wel | bore calculation and then apply
that across the full field, what that pressure

I ncrease woul d be?

Page 992

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. Let nme explain this, so you understand.
This reservoir goes out 33 mles to the west. And
what happens is that 4 to 10 psi -- the 4 psi,
essentially what ny nodel predicts is currently
bui | di ng up per -- 100,000 barrels injected is an
average across the whol e reservoir, basically.

The 10 psi that Dr. Lake cited here
woul d be areas where they're probably injecting nore
water, it's a tighter area; either one or two --
ei ther one or both of those things. And so the
pressure i s building up quicker there.

Over the next three years, the nodel
shows that, with the | eak and the physics and
everything that's going on here, if you take that 10
psi per mllion, 100,000 barrels, that neans you're
going to -- in the next few years, you're going to
build up to 26-, 2700 pounds. And that is just under
the Grayburg.

Now if we go out 33 mles, that pressure
hasn't changed one iota hardly. But what will -- what
happens is you're injecting -- technically, this
aqui fer can handle a trenendous amount of water. |
mean, if you put your saltwater disposal wells through
this aquifer, you could inject water to your heart's

content.
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But what you're doing, you're injecting
so nuch water, at such a high rate, that the
pressure's building up under the Grayburg. And
essentially in the next three years, it increases
about 26-, 2700 pounds. And after that point,
basically, it essentially had what's call ed
pseudo-steady state where the water's noving out into
your aquifer, and it's also noving up with about
50, 000 barrels a day into the G ayburg.

| tell a story about it. | drilled a
well in my backyard and | asked the driller, | said,
"Where is this water com ng from and how | ong does it
take to get here?"

He says, "Well, it conmes from
Huntsville. It's about 80 nm|es away."

"So how | ong does it take to get here?"

He says, "About 90 years."”

So the problemis the dynamcs. And
that's what the nodel can show. Because | would never
know this w thout a nodel.

Q I'mgoing to get into your discussion around
t he pressure increase that you're calcul ating or
nodeling in the San Andres in a little bit, because |
understand -- | understand you to say that you' re sure

that Dr. Lake was tal king about near-well bore
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pressure. But | understood you in your opening to
make the inplication that that was a fiel d-w de
pressure increase. But you're saying you agree that
It's a near well bore pressure?

A. Yes. It has to be. When | say near
wel | bore, the area under the Grayburg is all pretty
much the sane pressure, as you said. | nean, the
pressure wave noves out, water is inconpressible. The
pressure there is about the sanme everywhere. It
al nost doesn't matter where you inject your water in
that area, in any of the saltwater disposal wells, you
end up wwth the sane pressure.

But what happens as you nove out to the
west, that pressure wave, it takes a while for that
pressure wave and that water to nove out into the
aqui fer, you know.

Q And sone of the factors and knobs that
affect how fast that water can nove are going to be
the porosity and perneability, right?

A. Exactly.

Q And the size of your cells?

A. Exactly. And that's how | size the -- not
so nuch the porosity, but the perneability. The
porosity, | had it fixed, and | would actually just

extend the western limt and try to go further and
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further out, so | had something to match the pressures
we're seeing in San Andres.

Q And the cell size may have sone influence on
t hat because you have to fill the cells up with water
before that water can nove to the next cell, correct?

A. Wll, the water is everywhere. But you
think about it, it's kind of like a pressure wave.
The water is kind of noving out and it's pressuring
t hi ngs up.

And one thing you have to be really

careful of, and |I'm sure the doctor there knows that,

wel |, when you've got an aquifer that's going out 33
mles, you just don't put one cell. You don't go
from you know, 2600 -- if it's 1200 pounds out here

and you chose 2600 pounds, it doesn't nove 33 m | es.
And so what we do as we go into the
aqui fer, we step the cells up, typically by a factor
of 2, because the pressure is changing quickest,
bui |l di ng up qui ckest around the well. As we get
further and further out, the pressure changes sl ower,
smaller and smaller. So we step the cells out, and
they're connected by a factor of 2 to just get the
physics right, essentially. You have to be very
careful about that or you get the wong answer.

Q And we'll talk nore about that a little bit
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as we nove through the details on your |ayers. Okay?
This next slide is one, again, that
wasn't presented in part of your testinony or exhibit,
but it definitely drew ny attention for a nunber of
reasons. |I'mgoing to walk through it. Okay?
This is slide, | think, 10 in your
presentation from yesterday norning?

A. Correct.

Q What | want to hear first is this section
here, because you nentioned this at the outset, that
you nade -- after you built your nodel and you made
your inputs, then you made adjustnents to fit the
hi stori cal gas-water production rates for the oil rate
wells, right?

A. Correct.

Q In order to match what you understood those
production rates to be, you turned the knobs right on
sone of these different input paraneters, right?

A. Correct.

Q Okay. And the first one here that you' ve
identified is, you got a 30 percent water saturation
fromthis 1990 report, correct?

A. Correct.

Q And to make it fit, you increased the water

saturation to 35 percent, correct?
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A. Yes. | made a slight adjustnent in the
connate water saturation. Probably could adjust in
porosity as well and acconplish the sane thing.

Q So, tell nme, again. The connate water is
water that is bound to the formation, right?

A. Exactly.

Q Okay. So you've got 35 percent connate
water in the nodel, correct?

A. Correct.

Q But you're giving it a 30 percent water
saturation based on this report?

A. Yes.

Q And this is the Gayburg, right?

A. Yes.

Q So in order for any water to nove in the
Grayburg, you' d have to exceed this connate water
saturation, correct?

A. Correct.

Q So, because you've given the connate water a
35 percent value and the water saturation in the
Grayburg a 30 percent value, there's no water noving
in the Grayburg, correct?

A. No. There's water that noves in the
Grayburg. If you |look at the relative perneability

curve on the right, you have an oil and water curve
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versus SW So, you can have oil and water both Iiving
in the Grayburg.

Q Let ne rephrase ny question, because | think
| overstated. | was trying to say, rather than no
wat er noving, you've tightened up the ability of water
to nove in the Grayburg based on these percentages,
correct?

A. And you're referring to what now, the
connate water saturation?

Q Yeah. In other words, it's harder for water
to nove in the Grayburg because you've given the
connate water a 35 percent value and only a 30 percent
val ue per water saturation.

A. | nmean, not necessarily, because we al so
adjust the oil relative perneability curve. So you're
adjusting multiple things at the sane tinme and j ust
tweaking things a little bit to where we match the
hi storical performance we've seen for oil, water and
gas in the Grayburg, along with the | eak.

So it's -- there's a lot of nobving parts
t here. It's not like -- if you nove one knob, it
affects, you know, three other things. W' re tweaking
things here to get things to --

Q Well, that's my point, | guess. Because you

noved a knob to try to match the gas-water production
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rates for the wells, the oil wells, right? But by
doi ng that, you' ve nade it harder for water to nove in
t he graveyard?

A. No, not necessarily.

Q No? Ckay.

A I've made a little I ess water nove in the
Grayburg, not making it harder. Because it's the
shape of the curve, the oil curve, that determ nes how
It nmoves. It's just a little less water -- you know,
alittle less water, 5 percent |less water in the pore
space.

| mean, | was just trying to show here
t hat you're always going to adjust these small knobs
in the nodel. Because this isn't just one rock that's
all 30 percent or 35 percent or, you know, whatever.
And so, at |east when you're starting with the
field-wide basis like this, you're just trying to find
t he average nunbers in a conbination of paraneters
that fit the production pressures.

Q So on the relative permcurves, you had a
relative permcurve for the Gayburg. |s that the one
that you're show ng here?

A. Correct.

Q And did you have a separate relative perm

curve for the San Andres?
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A. Yes, | did. | haven't shown it here.

Q Okay. But so you had two different relative
perm curves for the nodel, right?

A. | nean, the San Andres woul d probably be
pretty close to this, where essentially the Krw
initially would be like .8, whichis -- well, not
quite .8. You could put 30 percent water saturation
I n there.

Q M recollection, Dr. Buchwalter, was that
you gave a 30 percent oil saturation for the ROZ in
the San Andres; is that right?

A. That is correct. | know that's correct.

Q Then at what saturation on your nodel would
oil be nobile in the San Andres?

A. | nean, | made it where it was not nobil e,
so if you made it 30 percent, it would -- oil would --
what saturation? Say it again, what saturation?

Q Yeah. MVWhat oil saturation would oil be
nobil e in your nodel ?

A. Look at the Kr curve here. So it just
depends on the Kr curve that we have, where the oi
starts to nove, as you can see up here.

Q So which --

A. Let's |l ook at the oil curve up there.

Q The top curve, and the oil is the green
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curve?

A. Yes. So, basically, when we hit 30 percent,
the oil doesn't nove.

Q | didn't quite hear you.

A. When you hit 30 percent, the water doesn't
nove, if you | ook at that curve, right, at that
vertical |ine.

Q Here?

A. Yeah. And so at 30 percent, the oil hits a
.9 and the water doesn't nove. So that's the starting
point of the reservoir.

Q Is that 30 percent or 30 -- 35 percent?

AL Oh, it's 35. I'msorry. |It's 35 as you see
in the box there. | apologize. 1It's 35 in the nodel.

Q Ckay.

A. And as the water comes up, what you'll find

Is the oil relative perneability goes down and the gas
and the water goes up. And eventually, we hit a point
that we call the residual saturation water

So, for exanple, what's happening in the
nodel essentially is the water is sweeping through the
oil, and at sonme point you reach a point where the oil
that's left is entrapped in the pore space. And so,
for exanple, the residual oil to water here, as you

can see on the left here is 21 percent. That's where
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the oil stops nmoving. And at that point the Krwis
.8. So that would describe how the oil and water
noves in the G ayburg.

THE W TNESS: Sorry for you out there that
aren't reservoir engineers. | feel like ne and Adam
are having our own little private tal k here.

A. And | want to explain sonething else, if you
| ook at the oil curve and the water curves and these
curves, what we actually have in this system-- and
these relative perneability curves look a little
weird, | admt it. But the reason we've created these
curves is because, in reality, what we have here is
we've got a dolomte, with maybe 10, 15 m i darci es.
We al so have fractures.

And so what we're doing, we had to
create a rock that represents a conposite of those to
get the relative perneability curves to give us the
same physics as the fracture flow, which is very high
perneability, alnost infinite, and the contributions
fromthe dolomte. W call them-- we basically cal
t hem sugar cubes when we do sinulation, but it's
basically a dolomte.

So what you're seeing here are not
traditional relative pernmeability curves. These are

relative perneability curves that we created to fit
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not the fractures in the matrix or the dolomte

separately, but the conposite to cone up with

sonething to represent the sanme thing essentially.
Q So |l ooking at --

Does that make sense?

|"mgetting there. 1'mgetting there.

We'l |l get there.

o » O »

So | ooking at these bullets over here,
you've given a residual oil saturation of the rock of

21 percent --

A. Right.

Q -- which you just cited, right?
A. Right.

Q In the G ayburg?

A. Right.

Q But the 1990 report gives it a 25 percent
saturation, right?

A. Right.

Q Does that make the oil nore nmobile in the
Grayburg in your nodel, then?

A. Oh, cone on, man. You can answer this one.
Think of it this way. W've got -- we have
5 percent -- we got 4 percent nore nobile oil, but we
have 5 percent less oil. So net is alnpbst -- you

know, it's alnost being zero. It's like 1 percent
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di fference.

| guess it's 1 percent |less nobility of
the oil itself versus what would have been in the 1990
report, if you think of it in terns of that. One
cancel s the other.

Q The other bit of information here -- now,

did you get the oil saturation for the ROZ in the
San Andres from Enpire? Did they give you that?

A. Yes, | did. | just got it fromEnpire and
just put it straight in there.

Q Okay. Now, the other tidbit down here,
which is interesting to ne, is you' ve got the initial
formati on volunme factor fromthis 1990 report, which
is at 1.2. Is that right?

A. Correct.

Q Right. Okay. And then also the current
formation volunme factor of 1.05, correct?

A. | don't know -- yeah. | don't -- | assune
that was in 1990, | guess. Yeah, probably around that
tinme.

Q Okay. And those were the -- each of those
are the formation volunme factors that you found in the

literature for this field, correct?

A. Yeah. | nean, you' re always going to tweak
t hese things. But | always want to kind of see what
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people said. You don't want to get too far fromthis
wi t hout good -- good reason.

Q Did you use these formation volune factors
for both the Grayburg and the San Andres?

A. No, | did not.

Q What formation volunme factor did you use for
t he Grayburg?

A. The Grayburg, okay, here it cites the
initial gas-oil ratio of 425. GCkay. | found that the
hi story match gas-oil ratio, | think, was 375. And so
because there's less gas in solution, the gas is not
going to expand as nuch, and ny initial formation

vol ume factor was 1.14.

And in the Gayburg -- excuse ne, in
San Andres, essentially, there's dead oil. | just put
alittle gas in solution, and |I forgot what | put, but

It was very close to dead oil.

Q Okay. Dead oil would be what?

A. | mght have put, you know, 50 in there or
20 or sonething like that. Probably closer to 20.

Q You heard M. Bailey and M. Birkhead
testify that they had identified -- or were given a
formati on volune factor fromEnpire for the Grayburg
of 1.37?

A. Yeah. That's really high. [It's even higher
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than this. | think they were very conservative in
t heir anal ysis.

Q I'mgoing to skip over back to your
testinmony and talk to you now about sone of the
specific issues that | want to kind of highlight or
wal k t hrough with you, now that we have sone of these
| ssues addressed.

Under this heading | of your Exhibit E,
this is on Page 2 of your testinony, you've identified
that in your nodel you have 10 wells from Goodni ght
M dstream and with four inside the unit, and you're
assumng a rate of injection of 215,000 barrels of
wat er per day. For all 10 wells, correct?

A. Yeah. | nean, | had data on all the

i ndi vi dual wells and changes from nonth to nonth. |

had to -- are we tal king about forecasts here, or
just -- no? It's just --
Q | think this is the -- well, you tell ne. |

mean, this is your testinony.
A. Yeah, | should tell you. "' mthe one that
wote it, right?
| think that's the current conditions.
At the tinme | built the nodel or around the time |
built the nodel, that's what it was.

Q Okay. And have you changed that?
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A. | think the nodel ends in -- | think it's
early 2024, and so |I've integrated all the data in al
the saltwater disposal, production, injection wells,
and so forth.

Q | guess ny question is, this is a nunber of
215,000 barrels of water of daily. Goodnight actually

produced all of its volunes for all of its injection

for wells inside the unit. D d you use that data for
your nodel --

A. Yes.

Q -- or did you use an assunption?

A. Al of them No, | used all the detail ed
data that we had on a nonth -- | think it was on a

mont hly basis, if I'mnot mstaken. So all of that
was entered, everything on every well.
The only time it wasn't was the first

early years, where we just knew what the cum was at a
certain date, and then we just assigned an average
rate. But other than that, it was -- we had put
all -- we essentially put all the details we coul d
I nto the nodel.

Q Okay. Because, actually, when you | ook at
what the four wells of Goodnight is injecting into the
EMSU, when you go fromthe full history, their average

daily volunme is only 14,149 barrels of water per day
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per well.

So this nunmber from your testinony --
this is M. MQGire's Exhibit B-13 from his direct
testi nony, and he provides an average for all four of
the wells injecting into the EMSU from first
i njection, and it's 14,149 barrels per day.

But in this testinony, when you average
out 215,000 barrels a day by 10 wells, that's about
21,500 barrels, which is quite a bit nore than
actually the data shows, right?

A. Can | see the previous thing?

Q Yeah.

A. So you're saying it's 25, and this says it's
15. Well, | nean, it's --

Q I'msaying that for the life of the
i njection history of these wells, the average daily
volunme is 14,149 per well.

A. Right. But it varies a lot from one point
to another. Look how it bounces up and down.

Q Right.

A. So kind of where you pick the point, and
where ny | ast point was, it could have been nuch
hi gher, correct? |'msorry, Adam | should be asking
you.

Q That's okay. The reason |I'm asking you is
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because you told ne here, you told us here, what rates
you're using for the 10 wells. And |I'mjust saying
when you | ook at the overall rate of these 10 wells
within the unit, there are 14,000 barrels per day --

A. Correct.

Q -- not 21,500 barrels a day?

A. Now, if | take all that data over this tine
period, you know, and | assunme ny data is all correct,
|"mgoing to cone up to your nunmber. But if you | ook
at any particular point, it can be higher or |ower
than this nunber.

Q Okay. | guess you may have answered ny
guestion. But is this the nunber that you used and
applied to your nodel on a per well basis?

A. | used the nonthly injection nunbers on all
the respective wells, so they would essentially be
what ever the data -- whatever the data | was provided,
that's what | put in.

Q In your rebuttal -- | nmean, we kind of
alluded to this criticisma little while ago, in your
deposition, you know, | asked you about whether or
not, and today | asked you whet her or not you
I ncorporated or considered the specific target
conpletion histories of the individual wells within

the Grayburg, the perfs, were they perfed within the
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Grayburg --

A. Correct.

Q -- the nmechanical changes that went into
t hose wells over tinme. And you told us that you
hadn't, because there's so many, right?

And this is what you're saying here,
there's just too many to do, but on a field-wde
basis, you were able to show a match, right?

A. | nean, what happens is even the perf
interval is not quite right, so eventually the gas,
especially the gas, is going to come down and the
water is going to conme up through these | eaks.

Q And the second bullet here, you say nost
Grayburg producers were conpl eted throughout the oi
colum. And your sinulator allows you to perforate
the oil colum only, right?

A. That was an assunption. | assuned that, you
know, the operator if he had oil, he would conplete
them Yeah, and | actually -- you know, with one
button, | can conplete through the oil colum.

Q But you did not take into consideration
t hose mechani cal changes, the efforts by the operators
to squeeze out different intervals or anything |ike
that, right?

A. No, | did not, because | really wasn't
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| ooking at a well-by-well match so much as just trying
to understand the behavior of the field itself. And
that was the goal. It was not to get exact oil and
gas matches. It was to just understand the big
picture, and that was the point of this nodel.

Q Okay.

A. The big picture is to understand the initial
vol unes and the | eak.

Q Now, in your rebuttal testinony here, this
Is Page 2 of your Exhibit M which is your rebuttal,
you say that there has to be an outlet for the
San Andres fluids prior to April 1986 to accommpdate a
28.7 percent drop in the San Andres Reservoir pressure
from 1747 psi to 1245 psi at 4,006 feet neasured
depth. And that is shown, as you say, by an open hole
repeat formation test, pressure measurenent in the
EMSU- 211, right?

A. Correct. | was given this data.

Q Right, and you were given this data by
Enmpire, right?

A. Yes.

Q And this is the pressure that changed
between your initial testinony and your rebuttal
testinmony, right?

A. Yeah, that's correct. W changed the datum
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depth so that these pressures would change a little
bi t.

Q So, we'll get to this when | have ny
di scussion with M. West. But, basically, M. West
changed what he understood to be the neasured depth

from m nus 250 subsea to plus 250 feet subsea,

correct?

A. Yeah, | can't renenber the exact change, but
It was a change. It was integrated into the
si mul at or.

Q And based on that depth change, about
500-f oot depth change, your cal culation on the
pressure based on a colum of fluid is what caused you
to have this new pressure change in your rebutta
testi nony?

A. Right. Correct.

Q So just to be clear, you didn't
I ndependently evaluate that initial pressure
measurenment or where it's located, right?

A. No. It's not inny job title.

Q And the initial pressure cal culation was
that there was an 18 and a half percent drop and now
there's a 28.7 percent drop based on that change in
t he depth, your understandi ng of the depth of that

Initial pressure neasurenent?
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A. Correct.

Q How did this change, that 28.7 percent drop,
in the San Andres Reservoir pressure at that date in
1986, how did that affect your nodel ?

A It really didn't affect it that nuch. | had
started a little higher pressure, but what | did,
think, is | reduced the gas-oil ratio a little bit.
And so it cane down to the sane pl ace.

Li ke, you know, if you increase the
pressure, sanme anount of gas in place, you have a
little nore energy. And so | think |I tweaked the
original gas-oil ratio a little bit and everything
fit.

Q So, in order to accommpdate that change in
pressure, you had to change what the gas-to-oil ratios
were, going back to the begi nning of your nodel ?

A. Yeah. It was just a really slight change.
But it was a small change, you know.

Q A small change in the ratio, but over a long
period of tinme?

A. Yeah, a long period of tinme. You kind of
end up in the sane pl ace.

Q Did it change anything, affect anything el se
in their nodel ?

A. | can't recall that it really anything el se
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that was significant. | know it was just a few m nor
tweaks in the nodel itself, and that's the one that |
can recall.

Q A 28 and a half percent or nore pressure
change in the San Andres woul dn't have a big inpact on
t he nodel at that date?

A. Actually, surprisingly, with alittle tweak
in the GOR a little bit, it all just kind of fell into
pl ace.

Q But a 4 to 10 psi change in the San Andres
is going to have a dramatic effect?

A. Say it again. |If a?

Q But a 4 to 10 percent psi change in the
San Andres will have a dramatic effect over a short
period of tinme based on your nodel ?

A Well, if you're -- at what injection rate
for all these saltwater disposal wells? You know, the
rate is going up and down. But yeah, for exanple, if
you're injecting 100,000 barrels a day, you're
changing 4 to 10 psi, over a week, you' re changi ng
anywhere from8 to 20 psi, 52 weeks a year tinmes 20
can be as nmuch as 1,000 pounds of pressure buil dup.

And as | said, the aquifer itself can
accommodate a trenmendous anount of water. But the

probl em we have here is that you've placed these
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sal twater disposal wells just too close to one
another. |If you spread them out, you could be
injecting all the water you want because it's a 159
billion barrel aquifer.

And if you say you can build it up to
3,000 pounds, that's a lot of water. But the problem
Is, it's building up pressure quickly, and the water
just can't nove out as fast as you inject it.

Q M17 in your rebuttal testinony, this is
maybe just a point of clarification just to confirm
but | think you --

A. Don't show that, Adam Ckay?

Q | think I have the wong thing. | m ght
skip over that for a second. Oh, what is that? |
t hought | was at 17. Sorry. Let's see if |I can find
the one I'mtal king about.

A. Just find it before lunchtinme. You' ve got
12 m nutes.

Q Oh, okay. Sorry.

A. And | need to do a bat hroom break, too.

Q Yeah, | do, too.

A. | can hold off for 12 m nutes.

Q Let's just hit this and then we can break
for lunch. This is an easy one, | think.

A. Yeah, | think it is.
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Q | think down here on this exhibit, this is
your slide, Exhibit M10 --

A. Correct.
Q -- where you've showed sonme of your inages
of charts, | think fromyour direct testinony, right?

A. That is correct.

Q And then, just to be clear, | wasn't
tracking the exhibit nunbers. Because | think your
direct testinmony was Exhibit E?

A. Yeah, | know they're all in there. Don't
Worry.

Q Okay. So this one in particular | was
interested in. This one, | think, is referenced as
Exhibit 1-8, but I think when | go back to your direct
testinmony, | think it's E-7, | think. And I just want
to ask a question about that.

A. Okay. Keep in mnd that those plots are
based on the nodel before the adjustnent.

Q | just wanted to make sure. That's ny
guestion. Because when | |look at this, you' re talking
about the initial pressures. This is before you
adjusted that starting pressure for the San Andres,
right?

A. Right, right.

Q Okay. And so what you're showi ng on your
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rebuttal on this slide here, M10, is before you nade
that adjustnment on the pressure for the starting
pressure of the San Andres, correct?

A. That's absolutely correct.

Q Okay. Just wanted to just want to nake sure
of that for purposes of the record.

MR. RANKIN: Wth that, to acconmpdate
probably everybody in the room | ask, M. Hearing
Oficer, we take a break so I can nove on to the next
section of ny testinony. And | think | probably
have, | don't know, maybe |ike an hour or so to get
t hrough, and then |I'll pass the witness for other
exam nati on.

HEARI NG OFFI CER HARWOOD: Ckay. That nmakes
sense.

M . Chai rman, what's the Conm ssion's
pl easure for a lunch tinme break?

CHAI R ROZATOS: Let's just be back at 1:15.

HEARI NG OFFI CER HARWOOD: 1:15. Okay.
Thank you all.

(Lunch recess from 11:51 a. m
to 1:15 p.m)

THE HEARI NG OFFI CER: M. Rankin, | think

you said before we broke that you m ght have maybe an

hour nore or so, so you're it.
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Dr. Buchwalter, | probably don't need to
rem nd you you're still under oath.
THE WTNESS: [|'Il tell the truth. You
don't need to do it again.
MR. RANKI N:  Thank you, M. Hearing Oficer.
" mjust getting nyself back connected to the wifi.
BY MR, RUBI N:
Q Good afternoon, Dr. Buchwalter. Sorry for
t he pause.
A. No probl em what soever.
Q Is the nodel, the base map, the E-1 map, is
it -- it's the sane between -- | guess it should be a
little different. The rebuttal map shoul d have the
extra two wells init, extra two SWDs in it, right?
A. Yes, that's correct.
Q I'"Il use that one. This is your Exhibit M1
fromyour rebuttal, correct?
A. Correct.
Q And then I'm showi ng on the screen -- |I'm
going to point out a well here and just confirmthat
it's included in your nodel, this well up here. |

can't quite tell what section it's in, but it's the

one |'mhighlighting. Do you see this well in green?
A. Yes.
Q And that is a Rice SWD well, correct, based
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on your map?

A. | would have to check my nodel to confirm
it's on the -- | believe all those wells are -- |
think all the wells on the map are included in ny
nodel , yes.

Q And this nodel, assumng that it is, based
on the fact that it's on your map --

A. Yeah, it is.

Q -- this well would be connected to every
other cell in your nodel, right?

A. Yes, it would.

Q And if we had reservoir pressures for this
well at this location, prior to initiation of the
wat erflood in the San Andres, would that data be
rel evant to your analysis of the nodel?

A. It probably would be, yes.

Q Is there a reason why, sitting here today,
it wouldn't be?

A. | see no reason why it would not be.

Q That well would appear to be this well in
yellow up here, just to the north of the EMS. 'l
also zoomin a little bit so we can see the col ors.

A. If | can expand on what | just said a little
bit. It's not relevant unless it's got enough

production, enough history to where it would inpact
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the total WCD rate of all these wells appreciably.

Q So, ny question to you was, if we had
reservoir pressures fromthat well prior to injection
in the well at that location in the San Andres, woul d
It be relevant to your analysis of the nodel ?

A. It could be. | don't know how different it
woul d be.

Q | guess ny question is, though, you only
have one pressure data point prior to -- as an
initiation pressure fromthe San Andres, right?

A. That is correct.

Q And then you have one pressure point for at
the time of -- at the end of primary production in the
Grayburg and San Andres, correct?

A. That is correct.

Q So this would be a pressure point that was
I n between the field discovery and the primary
production if it were, you know, sonewhere in between
there. 1t would be relevant to your nodel, right?

A. It could be. | nmean, when was the pressure
taken? It depends when the pressure was taken, too.

Q Say it was taken in 1959.

A. Well, | nmean, the one pressure point |
have -- is it 19867 |Is that what -- | believe. O
'87? The one point |I have. | think if you take a
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point earlier than that, |'d have to | ook at the
nmodel .

Q But | guess ny point is, it would help
you -- | nmean, it was another data point to tie your
nodel to, right?

A. Yeah, it could.

Q It would be helpful. | nmean, if you had
that data point, you would use it, wouldn't you?

A. Yes, | woul d.

Q Now, |ooking at this map which shows -- this
is an exhibit from Goodnight Mdstream [It's Exhibit
Number B-47. It's fromM. MQ@ire's rebuttal

testimony. And I'Il just flip back, so it's fresh
fromthe top of mnd, to your Exhibit M-- I'msorry.
| think it's M1. | actually had that in my m nd.

M 1. Okay.

Fl i pping back to M1 so we can see this
map, there's a well that's approxinmately one and a
hal f sections north. | can't read the section
nunbers, but it's just to the north of the EMSU ri ght
up here on the corner.

Do you agree that that appears to be the
sanme wel | ?

A. | believe it -- | think so, what |I'm seeing.

But that's our unit, right? Yeah.
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Q Just a section and a half to the north?
CHAI R ROZATOS: We just | ost our nonitors,
so please hold on. Sheila, back there. Oh, okay.
There you are.
Sorry, M. Rankin.
MR. RANKIN: It's okay. No problem |

t hought it was ne.
BY MR, RANKI N:

Q Okay. So back to where we were. So just
about a second and a half north of the EMSU, there's a
well here. It's got a yellow triangle on the |egend
to the right. The yellow triangles reflect that it's
a Rice Operating well and it's active. Do you see
t hat ?

A. Okay. NMm hmm

Q Do you have any reason to dispute or not
di sagree that that well is the sanme well we were just
| ooki ng at on your Exhibit M1?

A. No.

Q GOkay. oing back to your direct testinony,
| ooki ng at Paragraph 2 on this page of your Exhibit E,
| believe it's the mddle of Page 3, in Paragraph 2,
you state, "A key elenment of the study was including
435 mllion barrels water produced fromthe San Andres

by the water-supply wells primarily during the 1986 to
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2005 period to inject into the Gayburg." Did I read
that correctly?

A. Yes, you did.

Q Now, just go back to your rebuttal slide,
your M1. And just so I'maware, |'mnot sure they're
shown here, but ny understanding is that you included

the six known water-supply wells in the EMSU unit and

then two water-supply wells in the AGU. Is that
correct?
A. | believe that's correct.

Q OCkay. And based on the data that you were
given by Enpire and the total volunes produced by
those eight wells fromthe San Andres, it's about 435
mllion barrels?

A. Correct.

Q So those are the only water-supply wells
t hat your nodel includes, correct?

A. Correct.

Q It doesn't include volunes of water,
wat er - supply wells outside of that, those eight wells,
correct?

A. No. If | included other wells, it would
depend how far out -- away they are and how nuch they
were injected. But in order to get a match on the

nodel , no.
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Q So I'mshowi ng here what is Goodnight's
Exhibit B-19 from M. Preston McGuire. And this map |
believe | showed you during the deposition that we had
wth you, and it shows all the wells that Goodni ght
has identified in the area as water-supply wells. And
just to confirmwth you that there are one, two,
three, four, five, six in the EMSU that you incl uded
I n your nodel, and then the two in the Arrowhead
Grayburg Unit that you included in your nodel?

A. Correct.

Q But all the other dots here that are
I ndi cated as water-supply wells, you did not include
I n your nodel, correct?

A. Aren't sone of those inactive or --

Q Sonme of them-- |let nme explain.

A. | think the colors --

Q Yeah.

A. So some of themare P&A' d and --

Q Yeah. So at different tinmes, sone of them
were active. This indicates the current status of the
wel | s.

A. Right.

Q So sone of themare currently still active,
some of them are inactive, sone of them have P&A d and

sone of them are T&A?
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A. Right.

Q OCkay. But the only wells you include in
your nodel are the 6 in the EMSU and the 2 in the AQ,
correct?

A. Correct.

Q Okay. This next exhibit I'"mshowng is
Goodni ght Exhibit B-46, and this is in M. MGQiire's
rebuttal testinony. This is M. MGire's tabulation
of the volunes cal cul ated and estimated from t hose
wat er - supply wells. Have you had a chance to review
M. MGuire's rebuttal testinony, Dr. Buchwalter?

A. I've reviewed this figure, | believe.

Q Okay. Now, this is just a summti on of
vol unes of water produced fromthose wells based on
cal cul ati on of OCD records and estimates from wel |
tests. And he summed it up to be over 850 mllion
barrels of water produced fromthose wells.

But that volume was not included in
your -- or any volunmes fromthose wells were not
i ncl uded in your nodel, correct?

A. That is correct because if those wells were
comruni cating with the Grayburg, then we woul d never
have a history match. So they nust be comruni cati ng
with some other part of the San Andres. Unless those

wells are really far away, then they may not nmatter.
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But wells in this near vicinity -- apparently the
San Andres geology is nore -- is conplex and the six
wells |'ve got are in good touch

Q They're a good fit because the vol unes you
used fit your nodel. But if you had included these
vol unes, woul d your nodel still work?

A. No, it would never work, not even close. |
mean, the original nodel, | was only nmaybe a couple
hundred mllion barrels shy, or nmaybe | ess than that,
on the water-supply wells, and that was |eft out of ny
nodel, and | just could not fit the nodel.

So, you know, apparently these other
wells, | mean, if they were in the San Andres, they're
not draining the same conpartnent as the area under
the Grayburg.

Q And that's your conclusion based on your
assunmed size of the San Andres in the volunes in the

San Andres?

A. No. It's based on the material bal ance.
You know, we had the pressures -- the pressure in the
San Andres in 1986. |If we add all this water in,

you' re never going to get that pressure.
Q Going back to your direct testinony, |I'm
going to |l ook at the same paragraph here, another

section that |'ve highlighted. You address the
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vol unes of water disposed by Goodnight and Rice in the
San Andres Reservoir. You say that the pressure has
now i ncreased above the original reservoir pressure in
some areas.

And you go on to state that your nodel
predicts that the rate of water influx in the G ayburg
will increase from 24,000 barrels of water per day to
46, 000 barrels of water per day by January 2028 and
t hen 52,000 barrels of water per day by January 2033.

" massum ng that the seven application
SW wells are not drilled, so that doesn't include the
five additional wells in the unit that are being
proposed and the two outside the unit, correct?

A. That is correct.

Q So just looking at these two sentences, this
conclusion is based on the original reservoir pressure
I nformation that you received fromM. WIIliam West,
right?

A. The 570 mllion barrels.

Q Well, the conclusion that you' ve drawn from
those two sentences about the volunmes of water that
must be reaching the Grayburg and -- | nean, the whole
concl usi on about these --

A. Right.

Q -- it's largely -- the root assunption is
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based on the original reservoir pressures, correct?

A. You nean 19387

Q Yeah.

A. Yeah, the whole npdel has to tie into 1938,
or it wouldn't work. | nean, you know, as | said,
with the injection volunes that | was given, the water
supply volumes | was given, everything fit.

Q Okay. So then going back to your nodel, we
had these -- | believe this now has 25 SWDs in it,
right, the 23 that you originally included, and the
two additional ones that you added afterwards, which
are the EMSU SW Nunber 1 and then the Parker Wl ,
which is just outside the unit, just on the edge of
your nodel boundary, right?

A. Correct.

Q And based on your concl usions in your
testinony, | understand that your concl usions are that
the nodel results should be sufficient to establish
that all the wells within five mles of these units
should be shut in. |Is that your concl usion?

A. That's a rule of thunb. | nean, as you can
see, even though there's additional saltwater disposal
wel I s around here that have produced nore than those
numbers you just cited, in my mnd, they re not part

of this problem really.
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Q Let's go back to that map. So you tal ked
about five mles, all SWs within five mles should be
excl uded, but you've only included five wells, and the
vol umes for those 25 wells in your nodel, right?

A. Correct. Yes, it's just a rule of thunmb. |
mean, it could be nmuch closer. | just don't know
how -- the San Andres geol ogy and how this reservoir
I's broken up. Apparently, it's very conpl ex.

Q Yeah. So in this map, which is B-47 | was
show ng previously, this is M. MQGiire' s rebuttal
testinony, Exhibit B-46, |'ve identified and
hi ghlighted on it, on his exhibit, all the wells
that -- |let ne rephrase this.

Basically, | guess ny question is, that
i n your nodel, you did not include all the SWDs within
five mles of the unit, right?

A. No, | did not.

Q Okay. And looking at this map that shows
all the SWDs, based on OCD s records, it shows both
hi storical, inactive and shut-in wells, as well as
active injectors. |I'mnot going to sit here and count
themwith you, but there are nore than 60 SWDs within
that five-mle radius.

So your opinion is, as a rule of thunb,

that these wells within five mles should be shut in?
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A. What | would say is if these wells had
significant water volunes injected, then we haven't
seen that influence in the nodel.

Q If you did include all these volunes in your
nodel within five mles, what would it do to your
nodel ?

A. And | would have to add up the vol unes and
see what it conmes -- well, you told ne it cones to 800
sonet hing, right? W wouldn't have a match.

Q Well, no, this is the injected volune. So,
before | was tal king about the water w thdrawal
vol unes.

A. Oh, that's true. | nean, everything has got
to fit. So if there's other saltwater disposal wells
with significant injection volunmes, then it would be a
different nodel. But here's the thing. |It's not just
I nj ection volunes that you need to worry about, it's
wat er - supply volumes. So you need to put the whole
picture together. And you just can't | ook at one side
of the coin and see what the other side |ooks |ike
here.

So | know | have a good match, and if
you integrate these other saltwater disposal wells,
t hen you probably al so have water-supply wells,

woul d i magine, as well. O you may, | don't know. |
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just know what | was given.

Q So I'mjust laying it out so people are
tracking. Okay? So going to your direct testinony,
E-5. This is your direct testinony, Exhibit E-5, and
It shows your cumul ative sal twater disposal vol unes
that you included in your nodel, correct?

A. Correct.

Q And it goes back to 1994, correct?

A. Correct.

Q And is it your understanding that it goes
back to 1994 because that's the first year that the
reported water disposal volunes are available in the
Di vision's records?

A. | didn't know that. | was just given the
data, so | just added it.

Q So going back to this map |I've got up,

Exhi bit B-47, which is the five-mle area map, |'ve

hi ghl i ghted on this map each of the wells that has a
first injection date prior to 1994, based on OCD
records. So all of these wells and their vol unes

woul dn't have been included in your nodel because they
had i njection prior to 1994, correct?

A. | mean, | can't confirmthat. | don't have
t hat information.

Q And because you didn't include vol unes prior
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to 1994 and you didn't include all the SWDs within
this area, if we were to include all the vol umes prior
to 1994 for the wells you did include and all the
wells and the volunes that you didn't include, what
woul d that do to your pressure match throughout the
term of your nodel ?

A. Well, | can't answer that because there may
be other things going on. For exanple, there may be
wat er-supply wells in here as well.

Q There definitely are, right?

A. Right.

Q And we tal ked about that. Yeah, so you'd
want to be able to include all that to understand what
the effect is at the end, right?

A. | can include all that, but ultimately, sone
of these wells may be producing in another part of the
San Andres, for whatever reason. So | put in all the
data and see if it could fit. Originally, when |
built ny nodel, | could not get it to fit because |
was ni ssing sone of the water-supply well vol unes.

So, | nmean, it's all going to have to
fit one way or another. And you just asked ne if |
put all this stuff in, I can't give you an answer
because I'd have to put all the water-supply wells.

Q Got it. One of Enpire's clains is that as
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Goodni ght injects water into the San Andres, it's

going to overpressure the San Andres and cause themto
have to spend nore noney when they want to do their CO2
fl ood because the volunmes of CO2 that they're going to
want to inject are going to have to increase based on
the increased pressure in the formation. Do you

under stand that?

A. Yes. And let nme go back to what we just
t al ked about.

At the end of the day, you're not going
to come up with the pressure in the San Andres in 1986
and currently if you put in all these wells. So
that's real data that needs to be matched. And if you
cannot match that data, then some of those wells have
to be in other conpartnents. That's sinple.

Q So, let me --

A. | nmean, that's hard data. You're showing --
you're show ng hard data, too. But it's all going to
have to fit one way or another, or we don't have a
mat ched nodel . It's sinple.

Q But | guess ny question to you, though, is
that I'mgiving you data for wells in the San Andres,
and you're telling ne it's not going to fit in your
nodel, and |I'm saying | guess | understand that

because there's sonething inherently wong with your
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nodel . Maybe the volune of the San Andres is not big
enough, or there may be sone ot her issues.

But | guess ny point is sinply, if you
were to include all those volunes, you're telling ne
it wouldn't work, right, the way it's constructed?

MS. HARDY: | object to the question and
M. Rankin testifying.

HEARI NG OFFI CER HARWOOD: Can you rephrase?

MR. RANKI N:  Yes.
BY MR. RANKI N:

Q Dr. Buchwalter, ny point here, | guess, |I'm

hearing you tell nme that based on these additional
itens, you're telling me that it won't fit in your

nodel , right?

A. Here's what |'msaying. | have production
and injection for the San Andres. |'ve got initial
pressure. |'ve got a pressure in 1986, and if we --

that is real data. And if | put in a bunch of
addi tional water injectors, | will never be able to
get that pressure to match.

Because if you think about it, right
over in this small area in the aquifer, water is
I nconpressi ble. The pressure doesn't vary a | ot over
this area in the San Andres in this limted aquifer we

have under the Grayburg. So you put all that
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production, and it's still not that far away. |It's
not 33 mles, correct? Like how far away are those
wells, Adam if | can ask you a question? They're not
that far.

Q They're not that far. M question, then,

Is -- you're telling me that you wouldn't be able to
get it to match. And ny refraned question back to you
I's, you wouldn't be able to get it matched based on

t he assunptions that you've incorporated in your

nodel , correct?

A. Yeah. | wouldn't be able to get the match
based on the data | need to fit in the npdel, which iIs
hard data production and pressures. |It's sonething
si npl e.

Q Mving on to this next question here. |
think we al ready addressed this, so I'll nove on to
t he next one. Oh, Actually, | was in the m ddle of
asking this question about the CO2 issue in the
San Andres.

Your understanding is that Enpire is
maki ng a cl aimthat as Goodni ght injects disposal
water into the San Andres, it's pressuring up the
San Andres and that's going to cause themto spend
nore noney when they intend to purchase CO2 for their

proposed CO2 flood. That's your understanding, right?
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A. Yes, that's ny understanding.

Q Okay. But this passage here that |'ve
hi ghl i ghted here on the bottom of Page 4 that
addresses that issue, that's the passage that Enpire
I nserted into your testinony, correct?

A. Yes, they did. But | read it and it seened
reasonabl e.

Q Okay. So they inserted it, but you
evaluated it and it seened reasonable, so you kept it
in, right?

A. If you increase the pressure, then you have
to inject nore CO2 for the sane vol une.

Q But you weren't asked to do an i ndependent
assessnent eval uation on what the inpact would be on
CO2 purchases or volunes in this case, were you?

M5. HARDY: Object to the question. | think

It msstates his testinony.

A. | can answer that. It just wasn't part of
my st udy.
Q Okay. | just want to know if it was part of

your scope of work.
A. No, it was not.
HEARI NG OFFI CER HARWOOD: | woul d have
overruled the objection, if I'd had a chance.

THE WTNESS: Good. [|I'mglad | answered it,
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then. Keep things noving. |'ve got a plane to
cat ch.
BY MR, RANKI N:

Q So this next page, Paragraph 4, you go on to
say that the nodel indicates that, "We're currently
produci ng roughly 23,000 barrels of water per day nore
than if no water disposal had occurred in the past."
Did | read that correctly?

A. That is correct.

Q So your nodel is show ng that there's
currently about 23,000 barrels per day being produced
In the Grayburg as a result of the injection that's
occurring in the San Andres, correct?

A. Yes. Wuld you like nme to explain how I
conme up with this nunber.

Q No, because | think -- | don't want to -- |
want to get to ny questions. | don't nean to cut you
of f.

A. That's fine.

Q Because | do want to -- | have other
gquestions | to get to, and | know you have a plane to
cat ch.

A. Ckay.

Q OCkay. So got the basis here. Your npdel

predicts that currently, as we sit here today, about
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23,000 barrels of water is comng up into the G ayburg
as a result of the injection that's occurring in the
San Andres, right?

A. That is correct.

Q Okay. Now, if that's the case, right, and
that's what your nodel is showi ng, how would you
confirmthat with engineering field data?

A. And that's what | was going to tell you
before. Here's what you do. You take the matched
nodel , and you run it. Okay? And then you take that
same matched nodel, and | turn off all the saltwater
di sposal wells fromtinme zero. And you run it again
and see what happens.

Q | guess ny question, though, is not what the
nodel is going to show, |'m asking about what the
engi neering field data -- how would you go out to the
field and eval uate whether or not currently 23,000
barrels of water or nore are being produced in the
Grayburg than woul d ot herwi se be the case?

A. That would be really hard, because you've
got water comng fromdifferent sources. You actually
need to build a nodel to be able to figure this out.

Q Couldn't you | ook at production profiles?

A. Well, right now you' ve got water injectors,

you' ve got producers, and --
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Q Couldn't you look for changes in oi
production over time from before and after or during
the time of injection of these disposal wells? |
mean, isn't there sonething we could do in the field?

A. Oh, yeah, ultimately, that's kind of what
you could do. Essentially if you take the nodel from
time zero and you shut it off and you history match
t he nodel, you history match the oil to gas, and then
the water that's produced historically w thout the
San Andres conmuni cation, you just run it currently,
you can see that there's a deficit in the water that's
pr oduced.

I n other words, we're producing | ess
water. There's |ess water between what we can produce
out of the Grayburg by itself and with the saltwater
disposal. It ends up with a deficit, essentially.

And you could do it that way, too.

Q Dr. Buchwalter, | know you're a reservoir
simul ator and a nodeler. But you've given us an
out put here fromyour nodel, and |I'm asking you,
because the Comm ssion's sitting here, I'"'mtrying to
figure out what's actually happeni ng, what can we do
to go out and evaluate to confirm whether or not
that's actually the case in that field?

And |'m saying, would it be possible to
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see it and wouldn't you see that volune on a daily
basis in production profiles?

A. | think it would be hard. You wonder how
you really could do it? Just shut everything in in
the Grayburg and wait six nonths and see what the
pressure is. |If it doesn't change, then we have no
comuni cation with the San Andres.

You know, otherwise, it's just really
hard. You've got a lot of noving parts, you know,
water is nmoving here, water is noving there, it's
t aki ng, you know, high perm channels here and there.
It's just a very conplex reservoir. So, | nmean, the
way -- it's kind of |ike what you do often. If you
m ght figure out what the reservoir pressure is, you
shut it in.

Q Ckay.

A. That's what you could do operationally. |
don't think that would be feasible, though.

Q So you're telling ne that you don't think,
based on these vol unmes, you m ght see anything in the

field production profiles?

A. So you just -- 1'd have to try it and see.
Q Well, let nme just put this into context. |
nean, we tal ked about it earlier. Goodnight -- | told

you, based on the average injection rates over the
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life of their injection, that Goodnight's injecting on
aver age about 14,000 barrels of water per day in each
of its wells.

So 24,000 barrels is another 120, 30 --
| mean, it's a significant junp over even one of them
It's |ike having another well and a half of
Goodni ght' s di sposal wells just dunping right into the
m ddl e of the G ayburg.

And you're telling nme that the
field-wi de, even offsetting well profile production
profiles wouldn't show that?

MS. HARDY: | object to the question. |
think it's msleading with respect to Goodni ght's
injection rates. | also think it's conpound. It's
argumentative. | think it's got many probl ens.

THE WTNESS: And I'mgoing to give you a
sinple solution to the problem

CHAI R ROZATOS: Doctor, you have to wait.

THE WTNESS: Oh, |'msorry.

CHAI R ROZATOS: The objection has to be
rul ed upon.

THE WTNESS: |'msorry.

HEARI NG OFFI CER HARWOOD: It's a | ong and
conplicated question, but it's a conplicated -- the

whol e thing is conplicated.
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Doctor, if you disagree with any of the

assunmptions built into the question, | think you can

correct them So "Il --

THE W TNESS: Yeah, let ne -- | was

t hi nking --

HEARI NG OFFI CER HARWOOD: |'I1 overrule the

obj ecti on.

A. OCkay. Here's what you coul d do.

Just watch

the shut-in pressures in the San Andres. They're

going to build up in the next few years. That's the

easiest way to do it.

Q To your know edge, have you yourself asked

to confirmor sought to confirm your nodel
agai nst engineering field data?
A Well, | put in all the production

pressures, so that's what |'ve thought is -

literally all the production from-- for a

out put's

and
- it's

nunmber of

years. It's nonthly that's put in for both production

I njections. So yes, | nean, everything you see here

is the field data | was given, and | match
t hem

MR. RANKIN: And this next exhibit
to put up has not been introduced. It's a

exhi bit. |'ve taken M. Buchwal ter's npdel

agai nst

' m goi ng
new

on the

left, it's Enpire Exhibit E-2, and |I've taken
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Dr. Lindsay's, part of his exhibit, Enpire B-5, and I
just put it together on one page. And | would nove
the adm ssion of this as Goodni ght Cross Exhibit
Number 5.

HEARI NG OFFI CER HARWOOD:  Any obj ection from
Enmpire?

MS. HARDY: Well, | object to the extent
that M. Rankin apparently intends to question
Dr. Buchwal ter about one of Dr. Lindsay's exhibits,
and he's here as a reservoir nodeler and this is a
geol ogy exhibit from Dr. Lindsay.

HEARI NG OFFI CER HARWOOD: Well, we'll have
to see what the questions are, | think.

Are there any objections from OCD?

MR. MOANDER: No, M. Hearing Oficer.

HEARI NG OFFI CER HARWOOD: Ri ce?

MR. BECK: No objections fromRice.

HEARI NG OFFI CER HARWOOD: Pi |l ot ?

MR. SUAZO. No objections fromPil ot.

HEARI NG OFFI CER HARWOOD:  And nvy
understanding is Enpire E-2 and Enpire B-5 are
already individually adm tted.

MR. RANKIN: They are. These are portions
of those exhibits, not the full exhibits. Just so |

can fit it on the page.
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HEARI NG OFFI CER HARWOOD: Ms. Hardy, vyour
obj ection is noted, but overruled. | don't know what
you're going to call this exhibit, but it's admtted.

MR. RANKI N: It'll be Goodni ght, Cross
Exhi bit Nunber 5.

(Adm tted: Goodnight M dstream Cross
Exhi bit Nunmber 5.)
BY MR, RANKI N:

Q Dr. Buchwalter, you were present for
Dr. Lindsay's testinony this week, correct?

A. Correct.

Q And you told ne today that the two npst
| nportant inputs for your nodel were the starting
reservoir pressure and the geol ogy, correct?

A. Correct.

Q This exhibit shows your geol ogi c nodel on
the left, or part of it, at least the layers. |n your
opi nion, does it accurately reflect the geol ogi c and
stratigraphic conplexity that Dr. Lindsay discussed
with the 88 stratigraphic cycles within the G ayburg?

A. What nmy nodel reflects is the average
porosity and perneability. That's a conposite of what
you're seeing on the right.

Q So I'mgoing to pull up another new exhibit.

This will be Goodni ght Cross Exhibit Nunber 6.
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Dr. Buchwalter, we pulled this from your nodel

On the left is the porosity, on the
right is the perneability for what we understand are
the inputs for porosity for each of those |ayers we
just were looking at and the perneability for each of
those |l ayers. Does that | ook correct to you?

A. Yeah, it | ooks about correct.

Q Okay. Now, it shows that your vertical perm
here, which is on the right-hand side of the -- the
table on the right that's titled, "Perneability," and
the vertical permis the "KZ," correct?

A. That is correct.

Q Okay. So as to each of those nodel | ayers,
you' ve assigned a vertical perneability of generally 1
bet ween each of the zones, except for the bottom of
t he Penrose, correct?

A. Correct.

Q And then you've assigned a variable
pernmeability for the San Andres, which |I believe is
| ayer 8, right?

A. | believe so.

Q And what you nean by variable for the
San Andres is that you identified a hundred wells
across the field, the entire nodel area, that you've

assigned a variable vertical perneability to represent
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the | ocation of wells, allowing water to cone up from
the San Andres into Grayburg. |Is that right?

A. That is correct.

Q And you've done so through a variable
perneability value that you've tweaked to match your
nodel , correct?

A. That was to match the water rates on the

I ndi vidual wells. And if | run the nodel w thout

that, you'll see that we can't even nmke the
hi storical water rates on any of these wells -- or
nost of these wells, | would say.

Q And we tal ked earlier about you were given a

range of perneability and porosity values. And you

told nme that the perneability, | think, was on the
range of 10 to 20 mllidarcies; is that right?

A. | think I've seen that, like, in sone of the
docunments | | ooked at historically.

Q OCkay. But on the other table over to the
| eft, you've used a m x, depending on the layer. In
t he Penrose, you used a constant porosity, correct?

A. Correct.

Q And then in the San Andres, you used a
constant porosity?

A. Correct.

Q But in the Gayburg, you had a variable
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porosity, correct?

A. | sure did. That's where | did a |ot of
wor k and used kriging to create a variable porosity
field to allow ne to match the oil, water, gas, and
the fluid noving around, as well.

Q So as to Grayburg, you' ve got variable

porosity --
A. Correct.
Q -- but you've got constant perneability as

to each layer, correct, with respect to each |ayer?

A. Yes. We have constant perneability there,
at least in the layers 3 and 4. And then | think a
little lower in 5, 6, 7.

Q Yeah, so in other words, |ike, layer 3,
pernmeability is constant, right, but it has a variable
porosity?

A. Correct. And that's true of all the |ayers.

Q Yeah, each | ayer has a constant
perneability, but a variable porosity?

A. Yeah. | wish |I'd brought the map so you
could see the porosity map, but |I'd get in trouble if
| did that.

Q Well, now, only because we hadn't seen it.

So is it normal for geol ogi c systens,

not tal ki ng nodel ed geol ogi ¢ systens, talking about
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real -worl d geology for formations to have vari able
porosity but constant perneability?

A. Let nme explain why we have const ant
perneability. The goal was to create perneability
hi gh enough where we can make all the historical rates
for production and injection. So that's why we put
that in there. Reality is, the real world is you're
going to have less perneability in some areas and
hi gher in others. But for the purpose of this nodel
and the field-wide mtch, we're just |ooking at field
withdrawal s and so forth. And that worked quite well.

Q So just to be clear, you didn't, yourself,
| ook at the core -- there's sone core data for the
Grayburg. You didn't |look at the core data, for
exanpl e, to determ ne what woul d be appropriate for

t he Grayburg?

A. That wouldn't work. It wouldn't work. |If
you | ook at the core data, it's 10 to 20 mllidarcies.
It's really -- it's essentially a conposite rock

that's got the dolomte matrix in the fracture. So
what we're seeing here is a high enough effective
probability of that conbined systemto represent the
fluid fl ow properly.

MR. RANKIN. M. Hearing Oficer, my I

pl ease nove the adm ssion of this exhibit, Cross --
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THE
by the way.
MR.
didn't catch
It before we
THE
my nanme that
MR.

catching it.

Nunber 6.

HEARI NG OFFI CER HARWOOD:  Any obj ection from

HEARI NG OFFI CER HARWOOD:  Yes.

HEARI NG OFFI CER HARWOOD:  OCD?

Enmpire?
MS.
VS.
VR.
O ficer.

HEARI NG OFFI CER HARWOOD: Ri ce?

MR.

HEARI NG OFFI CER HARWOOD: Pi |l ot ?

MR.

HEARI NG OFFI CER HARWOCD: All right. It'I]

be adm tt ed.

W TNESS: You m sspelled ny nane there,

RANKIN: I'msorry, it wasn't nme, but |
it, so that's ny fault. | will correct
subm t.

W TNESS: That's okay. Everybody spells
way.

RANKI N:  No, | apol ogize for not

It should be Goodni ght Cross Exhibit

HARDY: To this specific exhibit?

HARDY:  No.

MOANDER: No objection, M. Hearing

BECK: No objecti on.

SUAZO:  No objection.
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(Adm tted: Goodnight M dstream
Cross Exhibit Number 6.)
BY MR, RANKI N:
Q Dr. Buchwalter, you just were telling ne

t hat you understood the core of pernms to be between 10

to 20 mllidarcies, right?
A. Yeah. | nean, that's what | saw. 1|'ve
never seen this. But | just saw on sonme wite-ups

what it said.

Q So you were given ranges from Enpire, but
you didn't yourself |ook at any of the core data
showi ng what the potential ranges of perneability
woul d be in the G ayburg, correct?

A. No. | nean, the goal was to create a nodel
that fits the field of production and pressures and
| eaks. It was never the intent to build all these
little details in here because it wouldn't change the
answer on a field-w de basis.

MR. RANKI N: Going back to nmy Exhibit 6, ny
Cross Exhibit Nunmber 6 -- M. Hearing Oficer, |I'm
going to | abel what's I'"mgoing to mark as Goodni ght
Cross Exhibit Nunmber 7, which is actually two pages
of core data on perneability that was provided to us
by Enpire. And it's Bates | abel ed ENMOCD 23614-17,
Bates 244 to 245.
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HEARI NG OFFI CER HARWOOD: Ms. Hardy, any
obj ecti on?

MS. HARDY: Well, | don't know exactly what
this is, and | don't know how he's going to use it
with Dr. Buchwal ter.

A. Could I ask a question? | guess it's not
appropriate, but could |I ask a question.

Q Sure.

A. You got 638 wells here. This is just one
wel | .

Q Correct.

A. Yeah, so there's sone -- there's a -- if you
| ook at a real reservoir, it's like the people in this
room That's how nmuch -- well, alot if we had 630
people in this room That's the kind of variability
you get from one spot to another.

This is like turning the lights off in

t he Superdome, going in with flashlight and | ooking at
what the Superdone | ooks |like. You m ght see a seat,
you might see the field, you m ght see sonething el se.
But, you know, you're trying to take the big picture
and now | ook at it with a m croscope. And that
isn't -- and you can do that, but --

HEARI NG OFFI CER HARWOOD: All right. Well,

getting back to the objection, | take it Enpire
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obj ects?

oCD?

MR. MOANDER: No objection, M. Hearing
O ficer.

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: | think based on
the witness's answer, this goes to the weight, not
the adm ssibility, and it will be admtted.

(Adm tted: Goodnight M dstream

Cross Exhibit Nunmber 7.)

BY MR, RANKI N:

Q So on our Goodni ght Cross Nunber 6, |I'm
I nterested now and | want to talk with you a little
bit about the San Andres in particul ar.

In the San Andres, you' ve assigned a
val ue of 250 mllidarcies for the horizontal
perneability, right?

A. That is correct.

Q And in your testinony and earlier today, you
di scussed with me the fact that, you know, as
i njection at high rates occurs within the San Andres,

you're seeing in your nodel results and increase
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bui |l dup of pressure as a result of that high rate of
I njection, correct?

A. That is correct.

Q Is that not partly a function of the
perneability you' ve assigned to the cells in and
around where Goodnight's injection is occurring?

A. Yes. We assigned this perneability and it
fit the pressures of 1986 and the current pressure in
t he San Andres.

Q Have you been provided the daily injection
data from Goodni ght M dstream that they produced to
Enpire in this case?

A. 1've been provided a date. | believe it was
monthly up until 1/1/24, so that would be -- al
forecasts are as of, | believe, that date.

Q Have you been provided the injection
pressures and the pressure data on Goodni ght's
i njection wells that they produced to Enpire?

A. | have not, no. But mnmy understanding is a
| ot of the wells have taken water on Vacuum | don't
know i f that's true.

Q So here is Goodnight's Exhibit B-12 from
M. Preston McCGuire's testinony. It shows, | think
it's |ike, over a hundred thousand data points from

its Sosa wel|. On the bottom on the X axis is the
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I nst ant aneous injection rate as in barrels of water
per day. And on the Y axis, it shows the tubing
pressure.

So what it's showing here, if you | ook
to the right, is, you know, above 40,000 barrels per
day. It's consistently under 80 psi. It's a |ow
pressure. Do you agree, Dr. Buchwalter.

A. That appears to be what |I'm seeing, yes.

Q Do the perneability values that you' ve
I ncl uded and assigned to the San Andres allow for this
high rate of injection at that |ow of a tubing
pressure?

A. | would love to put tubing curves in there.
And 1'Il tell you what happened. So, | nean, |'d have
to build the tubing curve. There's sone friction
associated with it as well. So I'd have to build the
tubing curve and just put it in and see what happened.
But | did not have this information.

Q In your deposition, you told nme that when
you do nodels for clients, you ask the client for al
the data that they have that woul d best describe the
reservoir. And you said the data would include the
geol ogy, include production and pressure records, it
i ncludes well tests and fluid data. This is the kind

of data that would help you build a nore accurate
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nodel , agree?

A. Well, it would especially help in doing
forecasts. |If we're doing the history match, we
actually know the volunes that go in the wells. So,
you know, you usually put the tubing inpression when
you do forecasts so you can forecast with that tubing
curve how things are going to change in the future.

We know what the individual injection
rates are on each of these saltwater disposal wells,
SO we just use that data directly. And that's
typically the way you do a history match, is you put
t he tubing curves when maybe you want to run sone
f orecasts.

Q I'mgoing to go back to your direct
testinony and just kind of sorting through some of the
assunptions and inputs.

Let's see. Onh, | know. Mybe it's in
rebuttal. Yeah, okay. This is your rebuttal,

Exhibit M and it's towards the bottom of Page 6. You
say that all the Grayburg water injectors, these would
be the waterflood injectors, injected into all the

| ayers of the Grayburg interval. And this is the
assunption used in the nodel.

So just going back to our Cross Exhibit

Nunmber 5, | believe, where |'ve showed the npdel

Page 1056

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

| ayers against Dr. Lindsay's |layers. As | understand
that statenent, you're show ng in your nodel or have

i nput in your nodel that the Grayburg waterfl ood

I njectors are injecting cross layers 3, 4, 5, 6 and 7,
correct?

A. | believe that's correct. | think |I double
checked the nodel, and | believe that's the way | set
It up.

Q But, you know, in reality, the Gayburg
I njectors were injecting into specific intervals,
targeted intervals, across the Grayburg. |Is that your
under st andi ng based on the testinony you heard this
week?

A. That is nmy understanding.

Q Now, for Goodnight's injection wells, as |
understand it, you've got it set up so that
Goodnight's injection wells, the injection interval is
fromthe very top of the 8th layer all the way through
t he base of the San Andres, correct?

A. | believe that is the way | set it up, all
the | ayers.

Q So, | nean, you heard testinony this week
about how Enpire has divided the San Andres into Upper
San Andres and Lower San Andres?

A. Correct.
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Q And did you hear testinony this week
addressing how there's a conposite sequence boundary

bet ween the Upper San Andres and Lower San Andres?

MS. HARDY: | object. |I'mnot sure that's
actually...

HEARI NG OFFI CER HARWOOD: We don't entertain
tentative objections. | nean, the question's

har ml ess enough.

M5. HARDY: Well, that's fine, but | think
it's just a lack of foundation.

HEARI NG OFFI CER HARWOOD: It isn't yet.
Hol d your objection, Ms. Hardy. We'Il|l see where
we' re goi ng.

A. Well, | nean, | have a seal between the
Grayburg and the San Andres. And then | put water
into the San Andres itself, and that's the way |'ve
constructed the nodel. | have vertical perneability,
even if it's -- you know, sone of these are just
sal twater disposal wells injecting into part of the
San Andres. That's fine, too, because |'ve got this
vertical perneability and everything's going to
equi l i brate out.

So whether | inject in the top or the
two-thirds or the whole thing, at the end day, since

there's vertical communication, basically the pressure
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Is going to be nore or |less the sane everywhere.

Q | guess ny question, though, is, did you
hear Enpire's witnesses this week testify that there's
a conposite sequence boundary that divides what they
call the Upper San Andres fromthe Lower San Andres?

A. | mean, |I'mjust saying this is what fits
the nodel, this is what | was given.

Q D d you yourself evaluate or determ ne
Goodnight's injection intervals in its disposal wells?
A. No, | didnot. | just injected into the

San Andres.

Q So as you sit here, you can't tell ne
whether it's a fair representati on based on Enpire's
San Andres pick, where -- it's a fair representation
that they're actually injecting at the very top of the
San Andres, based on Enpire's pick for the top of the
San Andres?

A. What | can say is where I'minjecting water,
and where |'ve got the San Andres set up, we can fit
the injection rates and we can fit the historical
pressures that we have in the San Andres in 1986 and
currently. So, you know, we're fitting the nodel.
suppose you can fit this in a variety of different
ways.

But in terns of you think the aquifer is
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an inconpressible fluid, the pressure waves nove very
qui ckly up and down underneath the Grayburg, where --
you really see the big pressure differences in
San Andres as you nove out that 33 m | es.

So, you can set it up differently,
but -- alittle different. You can set the San Andres
up differently. | can say it's thinner and |I have a
hi gher porosity, but it's the sane answer, basically.

Q | guess, Dr. Buchwalter, if Enpire is
testifying and its experts are testifying that there's
a conposite sequence boundary that divides the
San Andres into an upper and a lower, and you didn't
confirmyourself whether Goodnight's injection wells
are injecting into above or bel ow that conposite
sequence boundary, wouldn't you want to know t hat
fact?

A Well, let me say what | would do if Enpire
had put this in the original nodel and how I would
match it. |1'd increase the porosity to where,
essentially, all the production -- or all the oil --
or, excuse nme, water we have in 8, 9, 10 is now above
that line there, and you know we get it all to fit.
It'd be alittle different aquifer description, but it
would all fit.

| nstead of being 1100 feet thick, 1700
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feet thick, whatever it is, it would now be maybe 3-
or 400 feet thick, and it would have a hi gher
porosity. But yes, it's all going to fit because
it's -- the one thing that is sonewhat of a materi al
bal ance -- well, it's not a material bal ance
everywhere in the aquifer. But underneath the

San Andres, essentially it is a material bal ance,
because water is an inconpressible fluid.

Anywhere you put water in this area, the
pressure is going to be alnost the sanme underneath the
Grayburg. So yeah, that would be a different
geol ogical interpretation. But at the end of the day,
we'd end up with the sane nodel because we need the
sanme volume of water to fit the pressures, need the
sane oil, water, gas in the nodel, and we need the
sanme | eak

So yeah, you can change these tops, you
can do whatever you want. | would conme up with a
hi story match that would still be virtually the sane
because we have to hit match vol unes and pressures.

Q But as we sit here, you don't know whet her
there is a conposite sequence boundary that divides
t he Upper San Andres or Lower San Andres?

A. Unfortunately, |I'mnot the geol ogist and |

don't know this.
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Q And you don't know whet her that conposite
sequence boundary serves as a pressure barrier between
t he Upper and Lower San Andres, correct?

A As | said --

M5. HARDY: | object to the wtness
continually being asked questions that are outside
the scope of his testinony. These are geol ogy issues
t hat have been addressed by Enpire's geol ogy
W t nesses.

HEARI NG OFFI CER HARWOOD: |'m going to all ow
it, just in the interest of thoroughness. | nean, a
|l ot of it may have been beyond the |imted scope of
your direct exam but we've already set a precedent
that that doesn't seemto matter here, so --

MR. RANKIN: Well, it does matter.

A. Yeah, like | said, it would not change the
ul timate nodel .

CHAI R ROZATOS: Doctor, you cannot answer.
Let them finish, please.

THE W TNESS: Sorry.

CHAI R ROZATOS: | realize that you are tired
and | realize you have a flight. And I'mgoing to
interrupt right now \Vhat tinme is your flight,
Doct or ?

THE WTNESS: It's 4:45.
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CHAI R ROZATOS: \What airport are you flying
out of?

THE W TNESS: This one.

CHAI R ROZATOS: Santa Fe. Okay. So for the
sake of tinme for the good doctor, we are going to
have to make sure that we keep this -- or we can
al ways make sure that we bring him back on the
pl at form when we conme back on. Because the poor man,
yeah, this will be the second time with his flight.
So | want to be cognizant of that, please.

Doctor, sorry, but we do need to wait
till the objections are answer ed.

THE WTNESS: Correct. I'msorry. |
apol ogi ze.

CHAI R ROZATOS: Enpire, please make sure
t hat your wi tnesses understand there's decorum

MS. HARDY: Yes.

CHAI R ROZATOS: | nentioned it the other
day. We need to make sure that we have decorumin
here. And it applies for both sides.

HEARI NG OFFI CER HARWOOD: It's partly ny
fault. | don't speak that fast, so when sonebody
junmps in ahead of nme, that's pretty easy to do.

But it'll be overruled, but, M. Rankin,

pl ease try and be cogni zant of at |east the spirit of
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M ss Hardy's objections, not to nention
Dr. Buchwalter's constraints.

MR. RANKI N: Yeah, just for context, | won't
bel abor the point. [|'ll nove on quickly. | have one
nore |ine of questioning to address.

Dr. Buchwalter testified that the nunber
two i nportant input in his nodel is geology. And I
know he's relying entirely on what was provided to
him by Enpire, and | get that. And | guess |I'm just
trying to ascertain what the effects of additional
geol ogic information that he wasn't provided woul d
have on his nodel. So that was the point of the
question. Wth that, I'll nove on.
BY MR, RANKI N:

Q In your rebuttal exhibit, Dr. Buchwalter,
you did identify -- as we discussed, you did a nodel
with the Grayburg and an aquifer attached to the west
side of the Grayburg. | believe this was the
field-wide match for that nodel run, correct?

A. | believe that's correct.

Q So this is your Exhibit M14. And | think
you'd said in your summary that it was a pretty good
field-wi de basis, a pretty good match when you al |l owed
for the Grayburg to have an aquifer that connected to

the west, correct?
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A. Correct.

Q OCkay. But then when you went and | ooked at
the group of downdip wells, you said that it showed
that there was not a good nmatch as to that group,
correct?

A. That's correct. |It's the wells that are
shaded in the yell ow area.

Q And the basis for that was that you were
saying that the western edge wells were watering out
too quickly, correct?

A. That is correct.

Q Isn't the problemwth the western wells in
your nodel just due to the failure to incorporate the
full conplexities of the geology within the G ayburg?
Couldn't that be a reason that these wells were
wat eri ng out too quickly in your nodel?

A. No, it's not. It's not possible. Because
we basically attached an aquifer with the sane
properties as the Grayburg, extending west. That's
all we know. And there's no way it's ever going to
fit.

It's an edge water drive aquifer, plus a
smal | anmpunt of water comi ng up fromthe bottom
know t here's sone dispute as to how nuch water is

under the Grayburg, but that's not enough water to
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yield 159 billion barrels, or whatever it's going to
take comng up fromthe bottom because that woul d
extend into what's actually the San Andres.

And what that shows is that,
technically, if the water was comng in fromthe
Grayburg Aquifer to the west, we would be able to
mat ch these wel | s.

Q On the grouping question, especially as to
this nmodel run here, did you group just the EMSU to
see what the effect was on the downdip wells?

A. | grouped all the wells. If | just grouped
the EMSU, it's the same answer.

Q The reason |I'm asking you is because in this
slide nunber 5, that was part of your opening
presentation, your water-to-oil ratio was higher in
the area of the AGU than on the western edge than it
appears to be in the EMSU. |s that correct?

A. That's correct.

Q So if you were to just group the EMSU -- in
ot her words, when | | ook at your rebuttal here, ny
under st andi ng, based on your prior testinony, is that
you' ve allowed the fluids to fl ow between all three
units, correct?

A. Correct.

Q So if in order to make up the differences,
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you allowed water to flow between the units -- and if
" m | ooking at your presentation from yesterday
norning, |I'mwondering how it would look if you were
to actually just group the EMSU by itself, based on
the fact that the AGU is where, it looks like, a | ot
of the western edge water-oil contact, water-oil ratio
i's high.

A. 1'd have to do it. | wish | could go get ny
conmputer and | could do it for you, but I guess it's a
little too |late to do that. But | think we'd show
pretty much the sanme thing. The curve itself is very
hi gh. I f you | ook, we're alnost, what, tw ce as nuch
water as -- and here's the other thing, Adam | think
that you're m ssing.

If the water's coming in fromthe edge,
you don't have hardly any -- enough water on the
bottom So how did all those high water-oil ratios
end up in those updip wells that are -- you' ve got
wells that are, you know, alnpbst 600 feet of pay down
to the oil-water contact that show 13 to 1 water-oi
ratio. At the sane tine, we've got wells that are
only, you know, 60 to 100 feet above the origina
oi |l -water contact that never saw water.

And the one thing you can clearly see,

as far as the EMSU is concerned, just fromthis graph,
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you can clearly see that the water in the EMSU, if
there's any small anmpunt of aquifer support, yes, it
is alittle nore in the south, but in terns of the
EMSU-B and the EMSU, it certainly shows that that
wasn't what was happening, does it?

Q Last question, Dr. Buchwalter. | nean,
you're going to disagree with nme, | guess, but it
seens fromny perspective that the goal of this nodel
was to establish what the volunes were comng up from
the San Andres into the Grayburg and not whether there
was sonme ot her possible solution for the water
production in the Grayburg wells.

A. That's not --

M5. HARDY: | don't hear a question in
there. It was a statenment by M. Rankin, not a
guesti on.

HEARI NG OFFI CER HARWOOD:  Well, | think the

wWitness interpreted it as a question.

A. Well, that's just not correct. All the
evi dence shows that there's no way that Grayburg coul d
have a huge aquifer coming into this reservoir. The
water has to cone fromthe bottom and this figure, if
anyone | ooks at this figure and analyzes it, will cone
to the sane concl usion.

MR. RANKI N: No further questions,
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M. Hearing Oficer, at this tine.
HEARI NG OFFI CER HARWOOD
M . Rankin.
"1l pass it to OCD an
MR. MOANDER: OCD does not
questions for this witness. Thank
O ficer.
HEARI NG OFFI CER HARWOOD:
MR. BECK: No questi ons.
HEARI NG OFFI CER HARWOOD:
you.

M. Suazo for Pilot?

MR. SUAZO. No questions f

HEARI NG OFFI CER HARWOOD:
M. Chai rman, Conmi ssion questions?

CHAI R ROZATOS: | do have

And t hank you for your
We appreciate it.

Ms. Hardy, if | could
to share with us -- first off, can
slides, your full slideshow fromye
doctor's slideshow? M. Rankin has
about it. W haven't seen those sl

this informati on was past us. So i

that admtted at some point, if someone woul d pl ease

Thank you,

d M. Mol ander.
have any

you, M. Hearing

M. Beck for Rice?

Al right. Thank

or this w tness.

Al right.

a few questions.

pati ence, Doctor.

get you, please,
we admt the
sterday, the

asked the w tness
| des, so sone of

f we could get
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nove to enter it.

M5. HARDY: | would so nove.

CHAI R ROZATCOS:  Okay.

HEARI NG OFFI CER HARWOOD:  Well, | just want
to make sure the record is clear. M notes show t hat
M. Rankin went over slide 4 and slide 10. Is that

what you're asking to admt or nore than that?

CHAI R ROZATCQCS: M . Ranki n.

MR. RANKI N: Yeah, thank you. | was
sensitive to M. Harwood's adnonition that the slides
| addressed were the slides that would be rel evant
and admtted. So | addressed this -- | guess, just
going into sequence, it's this first introduction
slide, which I think is slide 2. And |I'mjust going
to address the slides that were not previously an
exhi bit.

So it was slide 2, slide 5. | think,
slide 10. And | believe that was it. Yeah, that was
it. Those are the slides that | addressed that were
not previously an exhibit.

MS. HARDY: M. Examner, if | can respond,
| would like to.

HEARI NG OFFI CER HARWOOD: Well, sure. Let's
make a record.

M5. HARDY: | think that the presentation is
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a conprehensive presentation, and the slides that
were included but not referenced by M. Rankin as
well are part of the explanation. And | think that
under the doctrine of conpleteness, that the entire
presentation should be admtted. And the Comm ssion
can give it what weight it decides to.

HEARI NG OFFI CER HARWOOD:  Well, ny notes
show slides 4 and 10 were discussed on
cross-exam nation. So what |'mhearing is a
proposal. At |east nmy understanding is nobody woul d
object if slides 2, 4, 5 and 10 were adm tted.

s that correct, M. Rankin?

MR. RANKIN: 2, 4, 5 and 10. Based on ny
pagi nation, | would not object.

HEARI NG OFFI CER HARWOOD: But, M. Rozatos,
is it the Conm ssion's pleasure that they all be
adm tted?

CHAI R ROZATOS: |1'mokay to leave it the
way -- | would like to see the ones that were
di scussed today. So definitely, whatever was m ssing
and was di scussed today, | would like to see.

HEARI NG OFFI CER HARWOOD: Okay. So ny
understanding is the request is that slides 2, 4, 5
and 10 be admtted?

Any objection from Goodni ght?
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MR. RANKIN: Not to those slides,
M. Hearing Oficer. And | would just kind of
qual ify what nmy positionis. |If it's a previously
admtted -- if it's an exhibit, if a slide is an
exhi bit that was part of Dr. Buchwalter's testinony,
| don't object to it being presented. But if it
wasn't previously presented, and I didn't use it for
cross, then I wouldn't want it to be admtted as part
of the record.

HEARI NG OFFI CER HARWOOD: Okay. And | think
that that means slides 2, 4 5 and 10.

MR. RANKI N: Correct, yeah.

HEARI NG OFFI CER HARWOOD: COkay. OCD, any
objection to those.

MR. MOANDER: No, M. Hearing Oficer.

HEARI NG OFFI CER HARWOOD: Ri ce?

MR. RANKIN: No objection to the slides.

HEARI NG OFFI CER HARWOOD: Pi |l ot ?

MR. SUAZO. No obj ecti on.

HEARI NG OFFI CER HARWOOD: Ckay. Those wil |
be adm tted. M. Hardy, your argunent that they
should all be admtted is rejected. | think you
cited the rule of conpleteness, which has to do
basically with singular docunents involving, you

know, when one party offers up a portion of a
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docunent, the other has the right to request the
remai nder be adm tted.

That doesn't really apply here because
all of these slides cover different information and
categories, so just for the record, that's rejected.
But those four will be adm tted.

MR. RANKIN: M. Hearing Oficer, | guess
t he question is, should we mark those as an Enpire
exhibit? | think we can do it as a Goodni ght Cross
Nunmber 8.

HEARI NG OFFI CER HARWOOD: \What ever wor Kks.

MR. RANKIN: Yeah. W'Ill do it as Goodni ght
Cross 8. I'lIl confer with Ms. Hardy. We'll put it
t oget her as a Goodni ght Cross Nunber 8?

HEARI NG OFFI CER HARWOOD: Okay. Thank you.

(Adm tted: Goodnight M dstream

Cross Exhibit Number 8.)
HEARI NG OFFI CER HARWOOD: Okay. Now | think
we're back to you, M. Rozat os.
CHAI R ROZATOS: Yes, the questions. Thank
you.

Ms. Hardy, if you wouldn't m nd pulling

up your Exhibit M6, please. Perfect. Thank you.

Page 1073

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

EXAM NATI ON BY THE COVM SSI ON
BY CHAI R ROZATCS:
Q Dr. Buchwalter, again, thank you for your
testi nony and your patience wth us today.

The question | had, you stated here that
you did the math at a 4 psi. The paper that you
referenced at the bottomthat you said kind of
correlates with what you say is 4 to 10 psi, and
you' ve nentioned the range of 4 to 10 psi as well.

For sonmeone who is definitely not
educated in this, what would happen if the pressure
went up to 10 psi? What are we | ooking at potentially
in these nodel s?

A. Excuse ne, | was talking to you, not the
m cr ophone.

So what happens is if you have 10 psi
bui | d-up, that probably neans a tinme at which the
saltwater injection is higher.

Q Ckay.

A. And because all that water can't nove out
| mmedi ately, it builds up the pressure higher in that
area; whereas, at 4 psi, mght either be a better
perneability area where the water can dissipate faster
or alternatively just a higher injection rate. But |

just thought it was really neat that, you know, these
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numbers quoted here match the physics that we were
com ng out of the nodel and this canme after the fact.
Q Okay. Excellent. A second thing that you
menti oned was when the water hits a pseudo-steady
state and the pressure is increasing you stated that
the water will go up into the Grayburg. Could this

potentially also go down?

A. What -- | don't know -- | don't know if --
Q | apologize. | was typing as you were
t al ki ng.
A. No, it could. It could. | guess it could
go down soneplace else. But |'ma geologist. |Is

t here sonmet hing other than San Andres where it could
go?

Q | don't know. |I'masking with your nodels.

A. Well, with the nodel, it's basically -- if
you kind of think of the San Andres Reservoir, the
wat er there underneath the Grayburg, think of it just
as a big tank. And, you know, | wish | could have had
anot her figure added that actually showed how t he
pressure changes in the G ayburg.

And it's really cool, because what you

see -- because it's not intuitive, really, what's
happeni ng here. But when you -- up until now, nost of

that water that's been injected has al so been
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produced. And at the sanme tinme, in the future,
potentially, we're going to increase this injection
rate, and we're not producing that water anynore.

So what you find is very quickly the
pressure here that you're seeing here, right
underneath the Grayburg in the San Andres, it builds
up very quickly to about 26-, 2700 psi. As | said
earlier, the real problemwth this is these saltwater
di sposal wells are just all kind of in one place and
this aquifer goes out 33 mles.

So what happens, once it hits that 26-,
2700 pounds, | have a 3000 maxi mum i njection pressure,
SO you can't inject any nore water after that point.
So with or without the new sal twater disposal wells,
you essentially have, after that point, the sane
physi cs.

So you have about the sane water going
in, and there's only two places the water can go. It
can go up or it can go out into the aquifer. And,
essentially, at that point what you're injecting
| evel s out, and at the sane tinme, what's -- because
we're essentially -- the way | operate the Grayburg in
the future is, we're going to assune all the producing
well's can operate at | ow pressure. So the pressure in

t he Grayburg stays about the sane. Does that nake
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sense, if you're producing then? So as nore water
cones out, we're just lifting nore water.

And so, essentially, the pressure in the
two places are about -- stay about the sanme after that
poi nt, and you have about the sane pressure
difference. So fromthat point on, we were at about
50, 000 barrels of water noving up and the remai nder
wat er noving sideways. So it's, essentially, |ike
what we call pseudo-steady state.

Did | explain that?

Q | think I understood you. Thank you.
Appreciate it.

CHAI R ROZATOS: The next slide, M. Hardy,
I f you could. This was one of those that were not
shown to us. That one right there, the relative
permeability curve.
BY CHAI R ROZATQCS:

Q If you could do ne a favor, Doctor, and just
descri be what we're | ooking at here and what exactly
you would |ike the Conm ssion to see off of this.

A. Okay. In a perfect world you, create what's
call ed a dual -porosity nodel. |In other words, you
have a different set of relative perneabilities, which
essentially says that the fluids flow differently in

the fractures versus the rock. Does t hat make sense?
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Think of the fractures as a pipe, so the fluid just
shoots through there. So those relative perneability
curves typically are just straight lines, as they
woul d even in a flow line, essentially.

In the rock we have these relative
pernmeability curves where the fluids interfere with
one anot her and you see what you' ve seen here, and |
think I explained this to Adam earlier.

So in a perfect world, you' d have all
this core, you'd do all this fracture analysis and
you'd create what's called a dual -porosity nodel. And
I n that dual -porosity nodel, |I've built these all
around the world, once you have that information, the
way you represent each grid block that m ght be 300
feet by 300 feet, is imgine a bunch of little cubes.

Each one of those cubes represents the
average dolomte block that's surrounded by fractures.
And of course if those blocks are this big, there's
not a whole |Iot of communication with the fractures,
right, because that water is going to shoot through
the fractures. |If they're this big, think of all the
cross-sectional area that these bl ocks have.

So in a traditional dual-porosity
simulator, if you can build it and you have the data,

t hen, essentially, you have -- this is -- and of
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course | didn't have -- yeah, we just didn't have that
dat a.

So what we do when we don't have al
that detailed data on the block sizes is we try to
find a conposite rock that represents the confined
matri x blocks of dolomte in the fractures. And these
relative perneability curves represent that.

So in the big picture, if you think of
it, really, it's flows going through the fracture.
That's where all the flowis. So these relative
pernmeability curves that you see here are sonewhat
straight, like that bottom curve. And even the water
curve up here on top is relatively linear, nore |linear
than it would be in a normal rock.

But at the same tinme, what we do is we
adj ust the residual saturation so it corresponds to
what you would see in the rock itself. Because, you
know, 95 percent of the oil and water, gas is in the
rock itself. It's not in the fractures. |It's just
smal | vol unes.

So big picture, this is the way you
create a conposite relative perneability curve that
does the sanme thing as the dual -porosity. |In fact,
the next slide I had in here was -- it sat up on top

of the dual -porosity physics, and because we don't
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have dual -porosity, it wasn't even sonething that was
applicable to this reservoir or the history match or
anyt hing el se.

So | just wanted to explain why these
curves | ook the way they do, because they're not what
you would normally think of for a dolomte.

Q Ckay.
A. |Is that okay?

CHAI R ROZATOS: Yes. You answered ny
guestion. Thank you. | appreciate it. | don't have
any ot her questions.

COW SSI ONER LAMKIN: | think I"Il pass it
to Dr. Anpomah. | think he's got a plethora of
questions for you.

HEARI NG OFFI CER HARWOOD: He's going to have
| ots of questions. This is going to be fun.

EXAM NATI ON

BY COWM SSI ONER AMPOVAH:

Q Thank you, Doctor. And if | may be
rem nded, your flight is?

A. |1've probably got a good 35 m nutes. You
can ask | ots of questions. |[|'ve got 35 m nutes.

Q Wwell, I mean, 35 mnutes m ght not be
enough, but --

A. | hope -- well, okay.
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Q You know, M. Rankin did -- |like, he asked

nost of nmy questions that | do have. | nean, going
t hrough, when | review the testinony, you know, | was
able to followit. But the problemis |I don't have

t he i nput data, you know, to be able to verify. But
goi ng through the cross, you know, nobst of ny
guestions have been answered, but | do still have a
couple. And we will start from here.

So did you use the sane relative perm
for the Grayburg and then the San Andres?

A. Did | use the sane -- what was it?

Q Relative perm I|ike you're show ng right
here.

A. Yeah. | think, -- yeah, | think I used the
sane relative permcurves. So, basically, in the
San Andres, you know, we're on the end point of that
wat er curve there, nore or |ess.

O maybe -- maybe not, because | didn't
have any nobile oil in the San Andres. They were both
30 percent though, right? Let's see. Yeah, it's the
sanme Kr curves.

Q The sane curve you used for both?

A. Yeah, | used the sanme Kr curves.

Q But did you put in the saturation

distribution within the San Andres?
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A. Yes, | did. | put inthe -- | essentially

created a saturation distribution where --
and we rolled it down until we had the 900

barrels in place, ROZ in San Andres.

Q If we look at this curve, let's say initial

wat er saturation right on the top is about,

35 percent, and the critical water saturati

j ust probably 40 percent, right? So not nuch room

there. The m nute you start producing, water is going

to cone out. Is that a fair statenent?

A. You're referring to what, the San

Q Okay. This curve, let's just focus on the

Grayburg for a nmonent. Wth this curve that you

have - -

A. Right.

Q ~-- your initial water saturation about

35 percent, and the critical water saturati

40 percent. Is that correct?

A. When you say "critical water saturation,"

you're referring to?

Q I'mreferring to the m ni rum anount of water

saturation that it will start to nove.

A. Yeah, that's -- yeah, it's basical

yeah, it's 35 percent. Yes, exactly. Think of it as

t he connate water saturation. So anything

30 percent,

mllion

let's say,

on I s about

Andr es?

on 1S about

ly --

above --
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wel |, you know, | nust have used a different Kr curve,
because the -- maybe | initialized the San Andres a
little differently. | just know !l initialized it so
the oil would not nove. The oil was essentially
I mobi | e.

Q Yeah. Let's focus on the reservoirs of the
Grayburg, the Grayburg Reservoir.

A. Ckay. The Grayburg we're tal king about now.

Sorry.

Q So should I repeat my question one nore
time?

A. Yeah, repeat it one nore tine. Because |
was thinking in terns of the San Andres. |'msorry.

Q Yeah, I"'mjust going to focus on the
Grayburg for quite a nunber of questions. So I'm
saying that your initial water saturation right here
on the top curve, that is the oil and then the water
curve, initial water saturation is 35 percent?

A. Absol utely.

Q Your critical water saturation is
40 percent. Is that a fair description?

A. How do you define "critical water
saturation"? |It's, essentially, the water varies
between that -- it starts to nove at 30 percent oil

saturation. And once we hit the 21 percent residual
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oil saturation, the oil stops noving and the water
curve goes up to .8. Does that make sense?

Q So you're saying that even the critical
wat er saturation is 35 percent?

A. Well, the initial what | call connate water
saturation, or even the water saturation in the rock,
is 35 percent. And as the oil curve goes down,
eventually we go to the point where we hit the
residual oil saturation with respect to water, which
Is 21 percent. And that's where the oil curve hits
zero and the water curve hits .8. Does that nake
sense”?

Q Now, | guess what you nean, you know,
connate water is not going to nove. But at what
saturation is the water going to start to nove?

A. The water's going to start to nove at that
30 percent for that curve, right?

Q Yeah. So if 30 percent, then it neans we
don't have any connate water? | nean, your connate
water is 35, nmeaning at 35, water is not going to
nove, stack. The water has to increase at a certain

point so you produce oil and then the oil saturation

will reduce, and at sone point the water has to stop
novi ng. At what saturation level will the water start
to nove?
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A. Wll, the water's starting to nove at that
30 percent, as you see on the curve there. Does that
make sense?

Q wll --

A. Kind of | ook at the curve itself.

Q Ckay.

A

t he wat er

doesn't nove.
Q And that is 35.
A. No, it's 30. Oh, it's 35. You're right.

Ch, I'"'msorry. | thought it was 30. It's 35, so the
water starts to nove to 35. |'msorry.

Q OCkay.

A. Does that nake sense? | was thinking it's

30, but it's 35.

Q That would make sense to ne.

Yeah. | don't have a |lot of tine.

l et's say, 40 percent, water saturation to about,
l et's say, 70 percent water saturation --
A. Right.

A
Q That sounds like a --
A
Q

may be m sstating, but connate water is

saturation that's inmbibed in the rock that

was | ooking at the wong nunber.

t's 30 in the report, right?

So, if you look at the nmargi n between,
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Q -- it tells you that waterfl ood was quite
successful, you know, about -- would you agree with ne
on that?

A. You know, you would think so, but, you know,
the other thing you're not thinking about is the fact
that this water Kr curve is very alnost |inear
conpared to a normal Corey exponent curve for a
dol om te.

So essentially what | didis, you --
conceptual ly, it would seemright, right? Seens a | ot
of oil is nobile. But the reality is, because these
curves are so flat and they increase so quickly, the
net result is we end up with a good history match of
the historical -- of the water.

| wish | could bring ny conputer up here
and just show you a typical set of Corey Kr curves
bet ween these two points. But this curve is very,
very optimstic. |It's not quite linear. You know,
obviously if it's lowin fractures, it would be
linear, right? It's not quite that, but it's
approachi ng that.

Essentially, | varied the exponent on
these curves until | could fit the historical water
and oil production. For exanple, right now these

wells are making an extrenely high water-oil ratio.
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M5. HARDY: Dr. Anpomah, I'msorry to
interrupt. | just wanted to |let you know that we'l

be sure that Dr. Buchwalter is able to get hone, so

just take your tine with your questions. Just take
your tine.

THE W TNESS: | apol ogi ze for the
m sunderstanding. | kept thinking it was 30 and it

was 35. He kept asking the sanme question. So that's

my fault. | apol ogi ze.
BY COWM SSI ONER AMPOVAH:

Q So, you know, just what | just want to point
out here, in the report on the left, residual oil
saturation, which | presune saturation at, let's say,

residual oil saturation not water injection, is

25 percent.

A. Right. MWhat's cited in the report? [|I'm

using, | think, 21 percent, right?
Q Well, I"'mlooking at the actual

currently, not necessarily the nodel.

You know, the way | look at this is, |
feel Iike we have to use the actual field data, you

know, to help us to be able to understand what is

goi ng on.

| mean, Doctor, you know that there's no

way a dolonmte reservoir is going to have a

1990 report
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perneability of Iike 500 mllidarcies. | nean, sone

stones even perhaps, | don't knowif there is that in
Anmerica here. | nmean, the input data that you use for
the nodel, I'mjust trying to --

A. So you're trying to get your head around why
did | use such a high perneability? |It's because
we've got fractures. A fractured network is
increasing. If | put a perneability anywhere close to
what a dolomte is, it will never history match.
mean, | started with that, and |I could only nmake a
smal |l fraction of the cumulative oil. | couldn't even
get the water in the ground, really.

So |l literally -- what's happening here
Is | think that essentially in a dual-porosity system
the effective perneability is a conposite of the
fractures in the matrix. And this perneability | put
I n here was necessary before | could even get a fit.
| nmean, I'mkind of with you. | didn't

start there, but that's where I had to end up.

Q So are you saying that all the testinony
that we've listened to, is it your testinony that the
Grayburg is a highly fractured reservoir?

AL Mne or -- well, | just -- it seens to be.
| mean, that's what fits the production.

Q | nean, | don't know if | can agree or
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di sagree with you. But, | nean, what | was expecting
is that with all the geol ogy description that we've
seen, probably throughout the whol e week, they've
given us porosity maps, perneability maps, and even
there is a core data for the Kv, you know, versus even
there is even a correl ation between porosity,
permeability.

So | was expecting -- | thought that
probably that was what was used in the nodel. And if
you use that and then were able to go through all of
t hese scenarios that was described here, | nean,
probably we will not be here right now.

But with these, there are a | ot of
uncertainties associated with the nodel that you
present ed here today.

A. Let nme expand on that a little bit. This is
a perneability that was required so | could match the
field oil-water-gas rates and injection rates. So,
you know, obviously there's going to be a | ot of
places in this reservoir that are tighter

But the goal of this nodel was to try to
cone up with a match in the field production,

I njection and pressures and then the influx, mtch
that influx fromthe San Andres.

So you are right, big picture is if you
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go to any one spot of this reservoir, you could find
sone | ower perneabilities. And maybe, you know, if
you were doing a detailed nodel and it would take a

|l ong tinme, you could add those additional details in
there. But for the purpose of this nodel, we were
just trying to match the field volunmes, and this
allowed ne to match the field volunmes. Does that make
sense”?

Q Well, I mean, the way the nodel is set up is
easy for everybody to argue that this is not based on
actual field data.

You tal k about there are fractures to be
able to match, but |I'm not seeing anywhere where
you' ve devel oped, let's say, a fracture nodel ?

And t hroughout the whole week, |'ve not
had anybody tal ki ng about the properties of the
fractures that were seen in the 649 or the other
wells, the two wells. You know, |I've not had any
fracture properties that were described to really tell
the Comm ssion that the Grayburg is really a highly
fractured reservoir.

So if you thought that it was a highly
fractured reservoir, then probably you should have
strai ghtaway gone into like a dual -porosity nodel.

And even how do you even estimate the fracture
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networ ks, the type of fractures here and there?

| mean, limted data, but to assume that
the entire Grayburg formation is a fractured
reservoir, that's a --

A. Ckay. Can | explain what --

Q Yes.

A -- nmy workflow is? Here's the problemif
you go straight into a dual-porosity nodel. You have
twi ce as nany pernms, you've got two sets of relative
pernmeability, you' ve got two sets of porosities, and
granted, the porosity of fractures is small, and two
sets of perneability. And the hardest thing is
figuring out what that matrix block size is in the
dual - porosity nodel .

So the way | approach sinulation, | had
a slide on this that I can't show you, but I'Il talk
through it, is | first create a single-porosity nodel
to figure out what the effect of perneability and
porosity is of the conposite fractures in the matri x.
And that gives ne ny first step.

Because until | get that, |'ve got so
many unknowns and |' m never going to get ny head
wr apped around the sol ution.

So once |'ve got that single-porosity

nodel, at that point if -- you know, we did have a
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detailed frac study here and core study to tell ne

what those bl ock sizes are. So, | nean, | could start
with any bl ock size. It could be an inch, a foot,
what ever. But, you know, | don't have that data, so,
| mean, | had to use this approach. And it did

eventually fit the pressures and vol unes and so forth.

But yeah, if we had that data, the next
step in this nodel, | just said, would be to create a
dual - porosity nodel. And at that point, we could have
sone i dea of what those bl ock sizes are.

And the big advantage of those matrix
bl ocks, Doctor, is that you have both the gravity and
capillary contribution and different relative
perneabilities, right?

So kind of what we do here is kind of
a-- it's a sinpler approach; it's not perfect. But
what you see here is a relatively straight |ine or
| i near relative perneability curves to nodel flow as
woul d be in the fractures, and it just -- those
resi dual saturations represent the type of rock in the
matri Xx.

But, you know, within the tine
constraints -- and really, the goal of this nodel was
nore than anything else to start to understand this

| eak, this potential |eak between the G ayburg and the
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San Andres.

And you know, ultimately we fit all the
production. W fit the historical pressures in the
San Andres. And we fit the historical pressures at
1986 and today. And you know, that's -- | nean,
honestly, if this was a nodel that was designed to
figure out where to infill drill wells and things |ike
that, and this was a young reservoir, then you would
do that additional work and create that dual -porosity
nodel .

And the mai n advantage of that
dual - porosity nodel, as | said, is you have two sets
of relative permcurves, and you'll also have -- you
have that gravity and capillary pressure contribution
as wel | .

But now honestly, there's just so nany
buttons to twist in the real world, you can't do
everything at once. And | like to say you can't eat
the el ephant at all at once. It's just one little
bite at a tine.

Q You know, let's say as we reservoir
sinmul ators, sinmulation experts, you know, as you said,
you know, we can give any match. | nean, we can have
multiple reservoir engineers in the roomand we can

all come up with the sane match but with different
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appr oaches.

You know, but still the underlying
geol ogy needs to still be nore or less inherent in
anything that we do. You talk about -- once you set
t he nodel, | presune you use the oil constraint or

liquid constraint, oil and gas as your primry
constraint?

A. | use the oil constraint on these wells.

Q So you were able to match -- | nean, you
were able to get all the oil to match and the gas to
mat ch, and even sone pressures, except only the water
production. |Is that correct?

A. Yeah. In the original nodel, | actually
could get the oil and gas to match, but not the water.
You can see the water was falling short. Kind of from
1938, you can see it restored to 1986. And even from
1986 to 2004, you can see how that difference was
I ncreased and there were still sonme shortcom ngs.

Q So it was nore or |less predomnantly the
wat er that has sone issues.

Now | et me ask you, how accurate is the
wat er production history?

A. How good is water production history?

Q No, no. The historical data.

A. As good as what they gave ne. You know, |

Page 1094

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

mean, |'ve got the data. You know, at the end of the
day, you and | both know, the nodel is as good as the
data you put in, right? So that is all we've got to
work with.

And the thing I would say, | was
surprised it fit as well as it did. Because as you

said, oftentines you don't have accurate records

there. But | put everything in and it just seened to

fit, especially when | put the -- the first time, as |
said, | built this nodel, | couldn't get a match. And
| didn't -- | wasn't going to be here. | told that to

the Enpire. And they identified these m ssing

sal twater disposal wells, | put that in.
And once | put those in, | turned -- |
don't -- prior to that, the match nodel only had about

hal f the saltwater disposal wells on. And as soon as
| did that, everything just kind of fit, which I

t hought was -- it's either really lucky, or just we
had the right nodel. | think was the right nodel.

Q Yeah. So if you can namke the responses
really, you know, sleepy a little bit, so we can get
t hrough nost of the questions here.

So, let's see, which year did the water
producti on start?

A. The water production --
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Q History, yeah.

A. The history? Well, the history started in
1938. So from 1938 to the tinme the waterfl ood
commenced in 1987, then we had no waterfl ood from 1987
to today. W' ve waterflooded the reservoir.

Q Yeah. But |I'mjust asking, in sone of your
plots, it sounds |ike water production started right
fromthe start of, let's say, the commencenent of oil
producti on.

A. Yes, it did. Absolutely.

Q So definitely, there is sone kind of water
drive sonewhere, sone way?

A. Exactly. And the interesting thing is, if
you just put the Grayburg in there, as |'ve said, you
can have a little bit of water in the G ayburg itself
underneath the oil-water contact going down to the
San Andres. And in addition to that, you have to put
an aquifer out, edge water drive aquifer out to the
west .

And you can conme up with a good nmatch of
oi |l -water gas, but the problemis, when you start to
| ook at wells in the area, if you |look at all the
downdi p wells, historically during primary production,
they didn't make much water, very little water. So

the only way that water can cone -- there's not enough

Page 1096

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

water downdip. If it conmes in fromthe edge, it
wat ers out the deeper wells in the Gayburg, and
that's just not what happened.

You can | ook at that figure where you
can see wells that are, you know, zero to 60 feet or
so ternmed above the -- down to the oil-water contact.
Many of those wells produce virtually no water, and
here's a well over here at 600 feet down to the
oil -water contact that's making a 13-to-1 cunul ative
water-oil ratio at the tinme water injection comenced.

So, | nean, it just -- it's not
consi stent unless we have a |large aquifer comng in
fromthe bottom At the sane tine, that aquifer is
not comng in everywhere. You can see the cunul ative
water-oil ratio map in 1986 shows that that water is
preferentially just comng in at a select fraction of
the wells.

Q Doctor, so once we start producing and then
water starts com ng up, then definitely it neans that
we do not have connate water within the reservoir.

A. Correct.

Q It's open to, let's say, water production.

Now, it strikes nme a |lot during the
cross, that | got to know that you did not really

revisit the conpletion data. | nean, if you have
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extrenely high water producing wells, | thought
probably you m ght want to check the records to | ook
at the conpletion and see probably they m ght have
conpleted -- or let's say the oil-water content m ght
have noved and they are producing a |ot of water. Did
you do that assessnent?

A. That's a fair criticism Yeah, | could have
I nproved a little of the nodel, but overall with 638
wells, | think the conclusion remains the sane. Just
a small fraction of those wells nmade high water-oil
rati os. And, you know, generally you're going to
conplete wells in the well leg, so that's the way |
set it up.

Q Yeah, but if you |look at the high, you know,
contentious case like this, | nean, well conpletion is
all that we have to prove your case that there wasn't
any -- there was no conpletion in the water zone, so
I f they are producing water, then where is that water
com ng from

Now, you do have that assunption nade in
such a way that it is making it difficult, you know,
for us to know whet her even sone of these wells were

probably conpleted in the water zone. And | don't

have the data, | don't have the sinulation data, so |
do not have any ways to cross-check that. But thank
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you for that.
Do you know when the encroachnment
happened in the nodel ?

A. The encroachnent fromthe San Andres?

Q Yes, into the G ayburg.

A. It's basically just fromday zero al nost.

As we dropped the pressure in the Gayburg, San Andres
was just noving up into the -- San Andres noving up
into the G ayburg.

Q And the previous owner of the site, XTO did
their conprehensive analysis on the site. And, you
know, based on the testinony that we've had throughout
the whol e week, they canme up with a problem you know,
that they feel like this is what is happeni ng, you
know, where there is a mgration into the G ayburg.

| want to know, did you incorporate
their findings in your history match there for it?

A. Did | incorporate what into my history
mat ch?

Q OCkay. Let ne repeat again.

So XTO, or Chevron, did a report, and it
was nore or |ess published by Love, et al.

A. Ckay.

Q So we've seen that throughout the testinony

this week. They also saw that there is a potential
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m gration of water fromthe San Andres into the

Graybur g.
A. Correct.
Q And they canme up -- you know, nore or |ess,

t hey established that this could be the problemthat
Is nore or |ess causing this potential mgration.

So ny question to you is that, as you
saw t he production or, let's say, the encroachnent
right fromthe onset, did you also incorporate their
study as a case study or, nore or |less, as one of the
scenarios that you run to see if you could have
probably gotten a history match?

A. Well, what | did do is |I actually |ooked at
initially shutting off of the San Andres and trying to
build an aquifer into the Grayburg that would start to
fit the historical field production. | just never
could get it. There's not enough water underneath the
Graybur g.

| can -- actually, yeah, that was one of
my match nodels that | did in ny rebuttal to kind of
| ook at that. But | just can't get the physics to
wor k, because, basically, at the end of the day, you
still need a big aquifer, 33-plus billion barrels, as
| recall, and you just don't have that nuch water

underneath the G ayburg.
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And so, essentially, the water is com ng
out fromthis area to the west, and it's just going to
hit those edge wells on the west side of the
reservoir.

Q So, based on your testinmony, | heard that

you did not include Enpire's SWDs in your earlier

hi story match. |Is that correct?

A. Well, | included all the data | was given.
| don't think there was a whole -- well, actually, |
think I did. Yeah, |I included all the data | was

given. At least Enpire's | think SWbs are included in
this nodel, if |I'mnot m staken.

Q Okay. | will continue fromthere. So based
on what we're discussing earlier, do you believe that
t he nodel that you've nore or |ess worked on and
presented to the Comm ssion is conparable to any
reports that probably XTO or Chevron put together
ever? |s there any conparison, you know, l|let's say
appl e-to-appl e conparison with regards to the anal ysis
that you can nore or |ess share with the Conm ssi on?

A. Yeah. | mean, there was a report | think in
1990 that said this is primarily a solution drive
reservoir and that the water was probably com ng from
the San Andres. So obviously that wasn't a sinulation

study, but that's pretty nuch what |'ve seen. That's
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what |'ve seen in ny nodel as well.

Q Are you referring to Love's paper?

A. No. 1've got it innmy -- you can go to ny
original testinmony, and I think even sone of the
slides | have in ny rebuttal. They kind of show sone
of that early data. |It's actually in ny rebuttal. |
can point to it. Let ne see.

But yeah, | try to be consistent with --
one is E-8 and E-9. It's, like, slide M2, for
exanpl e.

Q M2?

A. Yeah. So this was Chevron report 1989 t hat
the Grayburg is primarily a depletion drive reservoir.
And the report also confirmed production bubble pl ot
confirmed San Andres water was -- support in
conmuni cation through a limted fraction networKk.

So, | nmean, that's exactly what the
nodel showed. Did you find it yet? It's M2.

Q But | thought during the cross, this one was
in the AGU fiel d?

A. Yeah, I'msorry. This is the AGU. That is
correct. That was just referring to the AGU. | found
that basically that was present. Essentially it was
present across all three | eases.

Q Well, if you look at the -- and we'll get to
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that. |If you ook at the map that you showed and were
goi ng back and forth with M. Rankin, that shows the

| ocation of the wells that you have hi gher production
of water. You see that definitely the AGU is
everywhere is, nore or less, flooded, right? But not
so nuch with the EMSU, so --

A. Well, it's not everywhere flooded. But it
is alittle bit nore than the other two | eases.

Q Well, so | want you to help the Conm ssion
to understand if there is any prior establishment or,
let's say, if there is a reference that shows that
there is a mgration of water fromthe San Andres to,
|l et's say, the Grayburg, aside what was descri bed by
Chevron.

A. Well, | mean, the other thing | did, is we
just plot the historical water-oil ratio history at
the cunul ative water-oil ratio in 1987, before the
waterfl ood. And that gives you a big picture. As you
said, it shows a little bit of water noving down in
the AGU. | thought | had that.

MS. HARDY: Dr. Buchwalter, can you just be
sure to speak into your m crophone when you're
t al ki ng?

THE WTNESS: OCh, |'msorry.

MS. HARDY: Thank you.
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THE W TNESS: Apol ogi es.

A. Let me find the page here. |It's here
sonewhere. Oh, | know why. It's not in the -- | have
the original -- | have the original figures.

THE W TNESS: Can you bring that up? The
one that had the -- it's got the two maps, the depth
map, the gross thickness. Could you go forward a
little bit? It's one of the ones that's not | abel ed,
so |l can't find it.

M5. HARDY: And is it in your slideshow?

THE W TNESS: Yeah, it's in the slideshow.
Sone of the ones that we added. |It's probably
hi gher, | guess. Just start at the begi nning and
just go down. We'll find it real quick. ©Oh, there
it was. |I'msorry. Go down. Next one. | think
that's it.

BY COVM SSI ONER AMPOVAH:

Q Okay. Right here.

A. So this is just kind of a big picture from
20, 000 feet showing that the downdip wells, for
exanple, in EMSU really don't show nmuch wat er
production. GCkay. Do you see that?

Q Yeah. But I'msaying -- what |'msaying is
that if you look at the -- is the AGU the one at the
bott onf?
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A. The AGU is the one at the bottom and as you
said, it looks like it's got a little bit of water --
sone water noving in there.

Q Yeah. And if you | ook at even within the
region of the EMSU, | nean, these are nore -- you
know, if you would have checked the conpletion data,
t hat woul d have rul ed out the fact that these were al
in the oil zone, and for sone reason, somewhere,
sonmehow, water from sonewhere, nore or |ess, npved
out .

But wi thout, you know, establishing the
fact that -- because you open everywhere, you open al
t he preparations, you open throughout the entire
Grayburg, and we've seen that there is water right at
the bottom of the Grayburg fromthe -- from your
teani s testinony?

A. Right.

Q Right? So if you were able to confirmnnore
on the conpletion data, that would have really hel ped
us a lot to really, you know, delineate.

A. And the only thing | would say, if you | ook
at the thinner areas where you're 60 to 100 feet,
where you're relatively thin and not very far above
the oil-water contact, you know, a lot of those wells

uni versally make al nbst no water. So even conpl etions
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are that wong, there's not that nuch area to
conplete. And | think eventually water should have
noved into those wells.

But | agree, you know, that we'd be
able -- would it be a better nodel if we constructed
that? | don't think it would change the results
appr eci abl y.

Q | nean, in terns of, let's say, the results
t hat you are presenting to the Comm ssion, | nean,
based on a | ot of assunptions that you nmade, | can
al so say that if you would have used the actual field
data, let's say porosity, perneability, maybe fromthe
field data that has been shown to the Conm ssion, then
| don't have any question. But you didn't do that.

And with this high porosity,
pernmeability, even |'msurprised that with even 1
mllidarcy -- | think I read sonewhere that even in
one of the testinonies, that even .5 mllidarcy, there
could be a communi cati on between San Andres and then
the Grayburg.

A. No, it would never work. It's just too nuch
water noving on. |It's a very limted fracture network
that fits this production. That nuch | can say for
sure.

Q Okay.
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A. So, | nean, let's think of this big picture.
Okay? The water's got to be com ng from sonmewhere.

You can't put it comng in fromwest to east because

you'll never -- no matter what you do with the
conpl etions, you're still going to | ose the match on
the west side of the wells -- of the reservoir.

And big picture, you know, when the --

I f you just take the limted aquifer that's in the
Grayburg and you don't have that San Andres
conmuni cation, you just can't get everything to fit.
And, you know, we've seen the pressure drop in the
San Andres before the waterfl oods. So that, in
itself, shows that there's communication between the
reservoirs, right?

Q Yeah, but there are water wells in there,
too. There are water production wells in the
San Andres.

A. Well, the production | have for the
I njection and water-supply wells start |ater than
1987. So how did the pressure drop in the San Andres?
Sonet hi ng' s happened.

Q You're saying, it's your testinony that the
pressure in the San Andres dropped prior to any water
t hat has been taken out?

A. Correct.
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Q But | thought in your direct, you tal ked
about the fact that you couldn't match your historical
data and you consulted Enpire's engi neers, and they
brought to your attention that there are water
produci ng wells, and once you put themin, bingo, you
got a match. Do | remenber that correctly?

A. Let nme think about that. Well, |I'm
referring -- when did the -- et ne | ook at when the
water injection started.

Q Water production.

A. Prior to 1987, basically what we did is --
okay. There's two different things, the primary
hi story match and then what happened from'87 forward,
okay.

Prior to '87, | didn't have any
saltwater disposal. | didn't have any water-supply
wells. And the only way that | could fit that

production was to put the conmmunication that you see

here. Ckay.

And then after that, basically, the
nmodel -- if | just run the nodel forward, | had for
t hose saltwater -- if | put all the saltwater
di sposal wells in, I was m ssing some of the

wat er - supply wells. But that happened after 1987,

okay? So | couldn't get a match on the current

Page 1108

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

pressure.
So what | had to do is | had to put in

sone additional water supply volunmes to get things

t hat matched currently, if that nakes sense.

Q Well, then it sounds like |I listened to
sonething different. Because | renenber what | said
earlier on, that you said you have to put in the water
wells before -- once you did, that it just did the
magi ¢ for you.

A. Yeah, it did, but it was after 1987. Does
t hat make sense? | think you could | ook -- we could

actually look at that on a field plot.

Q Okay. Yeah, | can check into that record,
SO --

A. W& can | ook at that. W' ve gotten that on a
plot, | think, sonewhere. Let me --

Q There m ght be direct or yeah, sonething
|i ke that. But let's probably proceed.

A. Two different things.

Q OCkay. | appreciate that clarification.
Okay. Definitely we mght want to revisit that if

there's sonething that can be shown to establish that.

That will clear ny m nd on that one.
A. | think | can clear your mnd on that. |If
you wait a mnute, | can find the plots. Thank you.
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And | know you can't see it, b

Exhi bit M 10 shows when the water-supply well vol une
started and when the saltwater disposal injection
records as well.

MS. HARDY: What is that, Dr. Buchwal ter?

THE W TNESS: Exhibit M10. | knowit's
really hard to see though. But -- is it M10? Oh,
|'"ve got it mslabeled here. It's M9. Yeah, it's
this plot here. So that -- if you could blow that up
and see. | thought it was 1994, but not 100 percent
sure. But it was -- | guess you can't blow that up,
huh?

A. Anyhow, you can look at this and vy

Q So, Doctor, when I | ook at the map
showed, just checking, |I saw that you said
pressure was recorded at 1986, prior to the

wat er f | ood.

A. Correct.
Q So definitely if I look at even th
you' re showing, | saw that the water wells

stream before you had a neasurenent.
A. | have to |l ook at that.
THE W TNESS: Can you blow that fi
where | can see it? I'mjust trying to see

on it.

ut

ou'll see.
t hat you
t he

e map that

cane on

gure up to

t he scal e
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A. | know everything fits, |I've just gotten --

| just can't renenber what the timng | ooks |ike.

THE W TNESS: Can you just blow that up?
And we'll see when that i1s. Oh, it's that Exhibit
|-5. Let's see what that looks like. | think it's
1994. Oh, it's okay, no problem

So that plot on the left -- that's

the -- it's the other one, actually. Side 5 is
hi gher than that.

A It's right around that tinme, isn't it?

Q Exactly. It's right around that tine,
but --

A. It's right around that tinme that we got to
the pressure.

Q So if you go to the bottomone, if you go to
the bottom - -

A. The injection started in 19- -- the
I njection started in 1997. 1986 is where the
sal twat er di sposal started.

Q Yeah. So if you look at the bottom one, you
know, you have the bracket where you have 84, or so,
to, let's say, 88 or 98. So definitely there was that
pressure nmeasurenent prior to the -- you know, you
have the water wells before you got the neasurenent.

And, | mean, that is what |'ve been
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| i stening to throughout the testinony. So it's a
little bit different fromwhat you are saying, and
even the chart shows that.

A Well, I know it fit the pressure at that
point. Maybe | did have the water-supply wells at
that point. You know, it is what it is. But it did
match. We did match the pressure at that tinme it was
measured. It was sonewhere 3- to 500 pounds in there.
| matched that.

Q Yeah, for sure. But once we are w thdraw ng
fromit, we all know that there has to be a pressure
reduction in there. So, you know, |I'mjust trying to
see, aside your nodel, is there any docunentation, any
reservoir engineering data that confirns the fact that
there is some kind of communication? You know, did
you do material balance analysis on all the -- is it
si X, the nunber of wells?

A. Well, if you think about it, the nodel is a
big material balance, isn't it, where we try to get
everything to fit?

Q | nmean --

A. That's what it is.

Q | mean, with this nodel, |I'mnot sure.
Honestly, I'mnot sure if this nodel, nore or |ess,

meets materi al bal ance.
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A Well, it fits -- we fit the historica
pressures that we have, which you could say that. W
fit the production history. And with that |eak, that
| eak was part of fitting that production history up to
dat e.

And, yeah, it's really quite sinple. |If
you don't, if you concede that the G ayburg does not
have a strong edge water drive aquifer, which it
can't -- if you think about it, think of it this way,
okay, big picture. |If the Grayburg just has an edge
water drive aquifer, it's a small aquifer, snall
amount of water underneath the Gayburg. How did we
get all that water in those updip wells? You won't,
even with the perfs not exactly in there correctly.
So the water's got to be comng fromthe bottom
sonewhere else. And we're fitting the historica
producti on and pressures.

Is this a perfect nodel? It's not a
perfect nodel, but it's a very good nodel for
understanding at | east on a material bal ance
perspective, what goes on in this reservoir.

Q So definitely Chevron would have docunented
that. Because if you're having this problem | nean,
how do you have a successful waterflood after they

have been able to flood that reservoir all the way to,
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| i ke, 25 percent residual oil?

A. It's a good question. Wy did they start
this waterfl ood? But they did.

Q And it was successful. | nmean --

A Well, it wasn't that successful. [|If you
| ook at the primary recovery factor versus waterfl ood,
it's not a big difference.

Q I'"'mjust |looking at your relative perm and
even the report, you know, prior to waterflood, it was
50 percent average oil saturation. And at the end of
the water injection, it was 25. | nean, 25 right
there is where we start our CO2 flood. So it's a
successful fl ood.

So that neans if there was a
conmuni cation, they m ght have solved it. Oher than
that, | don't know if they were going to get a
successful waterflood. And you are the reservoir
engi neer telling nme --

A. Well, think of it this way. That water
noving up in this 5 percent of the wells, that --
that -- yeah, that did supplenent the waterfl ood a
little bit, didn't it?

But unfortunately, because it's not
noving up uniformy, where those injectors are, those

areas are produci ng excessive water. So it's not a
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very efficient addition to the waterflood itself.

Q Then the question becones what is the vol une
of the water that was injected during the waterfl ood,
and then what is the volune of the water that was
produced. That is material balance and that should
tell us straightaway.

A. Yeah, | nmean, essentially that's what we do
In the sinmulator, isn't it? W put in the production,
we put in -- we basically try to get all these curves
to fit, and it becones a material balance. You're
exactly right. It's a conplicated material bal ance
because it's two reservoirs that interact with one
another. But it is a material bal ance.

And if you think about it, what this is,
it's a sophisticated material balance. | nean, you
can say, you know, could have put in nore geol ogy,
coul d have increased the perneability -- you know, put
a perneability field. | can see that there's a | ot of
things that we could add to this nodel.

But if you think in terns of just sinple
anal ysis of what's going on here, it's clear that the
water is comng up fromthe bottom And just think of
it as a material balance. And as a material bal ance,
it holds together extrenely well.

Q So, you know, you are saying that is a
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sinple -- like, a sinple problem But it's not a
sinple problem | nean, the Conmm ssion has to | ook
at, let's say, the science behind it, the data behind
It, at least to help us to make a good deci sion.

Because, like, let's say you've given us
the nodel, everything is great. But if sonmeone cones
in and gives actual production history data, you know,
just using the data to tell us whether there's a
communi cati on or not a conmunication, | nean, that is
a material balance. So --

A. Yeah, essentially, that's what |'ve done.

But it was 638 wells. You have to put in everything
to really see what's going on. This is not a sinple
problem It's not as sinple as looking at this with a
m croscope and saying, "Oh, this well's doing this and
that well's doing that."

Thi s nodel was designed to answer a
guestion. It wasn't designed to create a perfect
hi story match, at |east a well-by-well history match.
It was designed to create a field-wide match and a
match of -- actually, a good match of the water noving
up fromthe San Andres in about 100 wells.

I f you shut that off, you can see on a
wel | -by-wel | basis where you can no | onger see that

water comng up into the San Andres.
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Q If we can go to Exhibit M1 in the docunent.
| don't knowit's still on the slide. So if we can go
to M1, where you are show ng the grid.

A M1?

Q Yeah, so probably m ght be -- yeah, right
there, M1.

A. You just want the picture there?

Q Yeah, M1. So on the left, this is nore --

the left is the boundary of the nodel; is that
correct?
A. That's only the boundary of the -- it's a

boundary of the Grayburg. And in addition, it

I ncl udes the additional saltwater disposal wells in
this area. And on the bottomthere, what you're
seeing is just a part of the aquifer that is
underneath this grid. The grid was actually
eventual |y extended, like, 33 mles to the west to
match the San Andres pressures that we've seen in

production and | eak.

Q So on this one, | know there was a back and
forth. | nmean, for the Conm ssion, we are just
focusing on the EMSU. | think | heard you saying that

there's no way you can get a match for the EMSU
wi t hout adding all the other units. Is that correct?

A. Yeah, that surprised ne, to be honest. |
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t hought -- | thought | could build a sinple nodel
here, which is the EMSU. It just didn't fit.
| realized that historically, fluids

nove back and forth between these | eases. Hard to
believe. You wouldn't think so, but once you run the
nodel, you see that is actually the fact. In fact --

Q | thought that we could put a boundary
condition in such a way that we have a higher
probability right at the boundary to be able to match,
l et's say, only the EMSU.

A. | thought so, too, and I tried it. You
know, what you think and what happens aren't always
the same thing inlife. | thought so, too.

It really surprised ne, because,

honestly, | didn't want to build a 638-well nodel, to
be honest. This is the last thing that | wanted to
tackle. | nmean, if | just had the EMSU, | woul d have

had a nodel that was a third the size of this, it
woul d run, you know, five tines faster, and | could
have done this far quicker.

Q So you do have three |layers within the
San Andres, and it makes ne wonder -- and based on the
cross-exam nation, | got to know that you did not
del i neat e between the upper and then the | ower

San Andres. |Is that still your testinony?
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A. Yeah. | nean, this was -- yeah, as | was
given, this is the geology | was given, Doctor. And I
just put this in.

If it turns out there is a boundary
sonmewhere in the San Andres, then, you know, you can
al ways nodify the nodel. | could increase the
porosity a little bit or the net the gross, or
what ever, and end up with an equival ent nodel.

Because at the end of the day we want
t hat aquifer behavior to match what we've seen
historically, and that would take sonme adjustnents in
the nodel. But it could be acconplished.

And once again, if you think of this in
terms of big material balance, an aquifer has to
behave the same way, whether | use this 1100 feet or
if I make it thinner. |It's just going to have
different properties so that froma fluid-flow
perspective, it would essentially do what we're seeing
her e.

Q So, sir, is it your testinony that nunerical
di spersi on and probably Pecl et nunmber, or whatever, is
not relevant in this case?

A. | mean, for a nodel of this size, | wasn't
t hi nking that deep. | was just basically using

Darcy's law for fluid flow and just let things flow
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and see what happens. That's how | got things to fit.

Q Is it black oil or conpositional?

A. It's just a black oil nodel here.

Q It's black oil?

A. So it's, yeah, a three-phase bl ack oi
nodel . We can add a condensate as wel | .

Q So is it your testinmony that the three
| ayers within the San Andres fully described the
geology within the San Andres?

A. Well, I've described the geol ogy | was
given. | nmean, we can fight about what the geol ogy in
San Andres | ooks like, but what | can tell you is we
have a very | arge, probably 150-plus billion barrel
aqui fer down there to get things to fit.

Q And you said that you extended the aquifer
for the San Andres. Did you also extend the nodel
domain for the Grayburg and then the top | ayer?

A. | actually could not do that. And if | go
outside of that and I try to extend that, if you | ook,
with that oil-water contact, | don't have too nuch
oi | .

Q Exactly. | nmean, that is also a problemfor
me to understand. Why are we extending the bottom of
our nodel but not extending the other top |ayers? So

isit nore like a null cell for the --
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A. Yeah, it's null cells that we have out
there, essentially, in the matched nodel. | nean, the
nodel | created later is | tried to extend the aquifer
in the Grayburg. But | did it in such a fashion that
| didn't increase the oil in place.

Q If you increase the oil in place, then it is
telling you that there is a boundary, there is sone
ki nd of a boundary where your reservoir is actually
drawing from But you tried to -- you decided to
extend that. You extended the bottomto suit to your

situation, right? But what about the top?

A. Well, if you extend the top, you have too
much oil.

Q But that is the reservoir. | nmean --

A. Yeah -- well, I'mnot saying you -- you can
extend the top, but if | extended the oil, the
Grayburg laterally, any nore than | have, |'ve got too
much oil in the nodel and | can't fit the pressures.

Q You see, based on all the testinony that
we've listened to, there is an aquifer right at the
bottom of the Grayburg.

A. Yes, thereis. It's a small aquifer.

Q So what about if you extended that?

A. That's essentially what | did in one of ny

nodel s, and | couldn't get it. | got it to fit on a
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field-wide basis, but | could not get it to fit the
hi storical water breccias we were seeing in the wells.
Q | thought your objective was to do field
mat ch and not necessarily well-by-well basis, you
know, so it's not like: This is what |I'm |l ooking for,
so I'"mjust building nmy nodel to | ook for that.
A. Well, what | tried to do -- before you go
well by well, when you have 638 wells, you want to
| ook at what's going, in terns of physics, groups of
wells in different areas.

And when you do that, you can see that
this Grayburg Aquifer has to basically not be big
enough to get this all to fit. | mean, we' ve got a
match in the rebuttal that fits the production, but it
doesn't fit the fluid behavior that we've seen here.

Q But, sir, in your so many years of
experience, have you seen a nodel where we -- you
know, we kind of have a top |ayer, but we struck the
bottom | ayer? Have you seen such a nodel before?

A. I've built nodels like this. | nmean, if
you -- let's just pretend the Grayburg is larger. Wy

aren't there any nore wells outside this area?

| f you extend the -- if you extend
the -- extend the oil, let's say, to the west, you end
up with too nmuch oil in the nodel and you can't
Page 1122
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hi story match it.

Q Yeah. So then I thought that your nodel has
to mmc that boundary. And then even within your
bottom you have that problem you can take care of.

| mean, | don't know why we shoul d
extend the bottom w t hout extending the top. And then
you just mute all the top? Yeah, that's --

A. Well, there's just -- you know, there's not
enough water on the bottom of the G ayburg, so you
have to extend it to the west. And that's essentially
what | did, extended to the west w thout adding
additional oil volunmes so | could get a history match.

Keep in mnd, you know, we're talKking
details. Think big picture. Think in terms of a
sophi sticated material balance, if you will. And in
terns of sophisticated material balance, this fits.

mean, on a field-wide basis, it fits well and fits all

t he dat a.

And | al so say that Goodni ght hasn't
constructed their nodel. |If they've got a different
Interpretation, I'd like to see it. At least |I'm

fitting things.
Q Yeah, but this is what is in front of the
Comm ssion, and I"'mjust trying to understand how you

set the nodel in such a way to satisfy, let's say,
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what you're |ooking for. You know, what about Iike --
the Grayburg, do you have direct evidence to prove the

size of the aquifer within the G ayburg?

A. The only evidence | have is if | make the
aquifer -- if | just say the aquifer is attached to
the Grayburg, | can fit the production of oil, water,
gas. | can't fit -- you know, if we |look from--

currently, there's been nore water injected in the
San Andres than has been withdrawn, so that pressure
shoul d be hi gher.

We have the fact in 1986, the pressure
dropped in the San Andres fromoriginal pressure. So
we assune that's -- you know, that is fromthe
communi cation with the G ayburg.

So, yeah, you can | ook at a | ot of
di fferent pieces but maybe one piece in and of itself
doesn't tell the conplete story.

Q Yeah. So, Doctor, did you have, let's say,
pressure data for all the wells, or is it just these
one or two points that you use in your nodel ?

A. In San Andres, | didn't have a | ot of
pressures. In the Gayburg, | basically had a
pressure in 1986, prior to waterflooding. | had,
| i ke, seven or eight wells | | ooked at and kind of

tuned the nodel to the current pressures. And there's
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several hundred pounds of pressure difference
currently in the nodel as well.

Q Yeah, so --

A. So | don't know one point to another.

Q Sorry. So as you know, in our reservoir
engi neering, | mean, if you have pressure data for al
the production and then, let's say, the injection
wells in that area --

A. Fi ne.

Q -- those are actual data. You know, but --

A. And that's where |'ve matched. And
that's -- well, | kind of do take a | ook at the wel
mat ches and the overall volunetric hydrocarbon
wei ghted in pressures as well and just try to get that
to fit. So kind of get the big picture to fit and
then also | ook at the individual wells as well.

But 1'll be honest, | don't have a | ot
of pressure data here, but certainly enough froma
mat eri al bal ance perspective, | think, to create an
accur at e nodel .

Q Can we go to the Goodni ght Cross Exhibit 6,
where they show the table of the porosity and
perneability data? And | promse | will end soon.

A. No rush.

Q Okay. So the first question | have for you
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I's, in terms of perneability, is this a honbgeneous
nodel or heterogeneous nodel ?

A. It's essentially a honbgeneous nodel .

Q And fromall the testinony that we've heard
t hr oughout the whol e week, do you believe that the
Grayburg Formation and al so the San Andres is a
homogeneous reservoir?

A. No, obviously it's not a honbgeneous
reservoir. This perneability, with permeability
required to get the mass -- the production and the
injection on a field-wide basis, so if anything, it's
alittle high, right? There's going to be tight areas
and probably better -- well, not better areas, because
these perns will fit the production and injection on
all the wells.

Q So, sir, why did you not vary the
perneabilities, the kz, for, let's say, Zones 5, 6, 7,
where we do know that there is some kind of an aquifer
in the Grayburg, to see if you could get a match?

A. There's not enough water down there no
matter what you do, and this fit -- there's just not
enough water anyhow. There's just a small anount of
wat er underneath, in the bottom of the G ayburg, so
that's not enough to ever give you a fit.

These vertical perneabilities allow ne
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to match the gas, and then | guess the water noving up
as well and the fluid noving between the different --

Q So when you say there there's not enough
water there, you and | know that this is a water
drive. Because once you start producing, water is
comng, right? So if it is only quantity water, then
we have a strong justification that it is a snal
amount of water and that water is not going to nove.

A. Correct.

Q But fromwhat we've seen, the water is just
noving right fromthe onset. So why did we not -- why
did you not also adjust the perneabilities between
the -- within the bottom of the G ayburg to see if you
can match those wells that had a probl enf?

A. Well, think about this. [|'mconpleted in

t he whol e scene, so I'mas close to the water as | can

get, right? And | put an aquifer -- | can build an
aquifer out to the west. | can match the production
and the pressures -- no, | can't match the pressures,
but | match the production, but | still have that

problemthat all the deeper wells in the Gayburg wll
never match.

So, a lot of those wells are very thin
on the western side, and if you put a |large aquifer

out there, those wells water out no matter what you
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do. Because, honestly, the water underneath the
Grayburg is al nost m nuscule conpared to the 33
billion barrels that you have to put west.

You can't put enough water under the
Grayburg to get things to match. You have to put
essentially an edge water drive noving, again, from
west to east. O you have to accept the fact that
there's a thousand-foot sand -- not sand, but a
t housand-f oot reservoir underneath there sonewhere
that's in communication through this limted fracture
net wor K.

' mjust saying, you can't get all the
pieces to fit. You get sonme of the pieces to fit, but
not all the pieces. So, | nean, you can |ook at this
thing with a mcroscope and say, well, what if you did
this and what if you did that. And I've run all kinds
of iterations, but, ultimately, this is the only nodel
that actually fit all the data.

Q Yeah. So based on the geol ogy, Doctor, did

you -- we do have the core data for, let's say, 649
well, or sonething like that, we do know the nunber of
the well. At the end of your history matching, did

you | ook at the perneability right at that grid bl ock
to see how close are you even to the geology of the

fornmati on?

Page 1128

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. Well, so when you | ook at that perneability,
that's the perneability of the rock, correct? This
does not necessarily include the fractures. So if |
| ook at that, and |I did not have that data, but I
woul d assune if | look at that, | would end up with
sonet hing much slower in the core data than what we
actually have to have, due to the fact that we need
fractures to enhance the perneability in this
reservoir.

Big picture, the perneability would be
much hi gher than what you're seeing in all these
cores. | nean, think of this as just a big materi al
bal ance, okay, a sophisticated material balance. It's
not a nodel that was designed to basically put in 100
| ayers and history match 600 wells. | nean, literally
t hat woul d take years.

The purpose of this nodel was to
create -- in your terms, you can think of this as a
sophi sticated materi al bal ance and see how we can get
everything to fit. Big picture, okay? Were can the
water conme fron? Can it cone fromthe G ayburg? No,
it can't. It's got to be comng fromthe bottom Can

we have a continuous | eak between the G ayburg and the

San Andres? No. You'll never fit the data. You're
going to have tons of water comng up. It would water
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everything out, right?

Q Yeah, so that is what you m ght expect.
Like, let's say if there is a clear comunication --
that is why | was saying that. |If there is a clear
comruni cation, then even waterflood, there's no way
wat erfl ood was going to work here. So help the
Comm ssi on to understand.

A. The waterfl ood hasn't been very successful.
Look at the primary recovery factor and then the
wat erfl ood recovery factor; it's not that different.

CHAI R ROZATOS: Can | interrupt just one
second? It's 3:45. \What tinme did we need to nmake
sure the doctor is on the road?

THE WTNESS: | don't know how nuch -- |
mean - -

CHAI R ROZATOS: Everybody's like this, but
we need a tine.

A. | would rather answer your question. [|If |
have to fly tonorrow, it's okay. Don't worry. Let's
get through this. | want to make sure, you know, we
finish our battle back and forth here.

You know, we're like reservoir -- yeah,
| wish you had built this nodel. W could do a
conparison of the results.

Q You know, that's why |I was asking, | was
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tal king to our counsel that, you know, for us, we
don't have the input data. You know, so | just have
to | ook at what |'m being presented, too, to be able
to fully understand what is going on there.

A. | appreciate your problem You know, the
nost inportant thing you could do, and I can't let you
understand this, but the nost inportant thing that |
did when | built this nodel history match is not the
fact that it fit the data, it's the fact all the
things that didn't work.

| mean, all these issues that you bring
up, |'ve actually | ooked at all these different
t hings. And, you know, when one thing doesn't work,
you have to point you to what the right solution is.
So just looking at it from 20,000 feet, you're just
| ooking at all the data, there's all kinds of
possibilities for what can happen in this reservoir.

And npost -- and, really, what brought ne
finally to the solution was not so nuch what worked
oftentines, it's what didn't work to point me in the
right direction. So, | nmean, | know |I'mjust talking
here, but a lot of tines that's how you get the
history match, is you | ook at what doesn't work and it
points in the other direction. So that's just

wor kf | ow.
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Q So you tal ked about the scenarios that you
utilized where you saw that the waters -- the wells
that were in the flanks were nore or | ess producing a
| ot of water.

A. Right.

Q So if you use -- let's say you use oil, so
definitely the water was not under control, right?

A. Yeah, it was controlled with the oil, so the
wat er and the gas were predicted.

And, actually, for those 100 wells, |
think in our original affidavit, we showed sonme
hi story matches with oil and water, and they were
pretty good. They were actually quite good. And when
you put that seal in there, you can see how t he water
drops in all those wells.

So, yeah, at least in terms -- yes,
maybe the conpletions weren't right, but at |east they
were fitting the history pretty well with and w thout
the -- with the | eak and then seeing how nmuch the
wat er dropped without the |eak. So those are sone
figures in the original affidavit.

You m ght want to | ook at those, too,
because that was -- the real focus was trying to get
the big picture and then try to nodel the |eak. And

that was really where the enphasis was. It wasn't
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trying to put detailed geology in this nodel.

And yeah, the nodel is so big that you
have to make some assunptions or you're never going to
get the answer. So, for exanple, we put a
perneability field in here to allow us to get the
production injection out.

And if | was doing this for a client,
the next step is | would | ook at where the nodel is
today, and I'd | ook at a map of oil per acre. |[|'d
I dentify an area where it | ooked |like there was
potential. And I'd refine the grid in that area. |[|'d
put detailed geology in that area. |'d history match
all the wells in that area. Then I'd put the infil
wel | and see what it would do.

Because here's the reality. Wen | do a
consulting study and you give ne 20 wells, | figure
probably a week, a week and a half to build the nodel,
review the data. And I figure a day, at |east a day
per well to do a history match. So if | have 20
wells, that's probably, for nme, a relatively big
project normally. And that m ght take nme four or five
weeks.

If I'"ve got 638 wells, I mean, | can
hi story match those wells, but it's going to take ne

638 man days. And so, you're going to -- you can't --
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this thing is so big that you can't get every little
detail in there and hope. You'll never get an answer,
because if you try to put every little detail in
there, you're never even going to get a history match.
So you have to start big, as | did here,
essentially. And then -- and keep in m nd, the goal
of this nodel was not to conme up with the perfect
hi story match of every individual well.
As you descri bed, you know, you've
tal ked about material balance. That's essentially
nore or |ess what we've done here, a very
sophi sticated material bal ance. W've integrated
geol ogy and everything, but that's really what it is.
Because that's the first step. It's a field-w de
mat ch, which would be a very sophisticated materi al
bal ance.

Q Doctor, so with regards to, let's say, the
water comng fromthe San Andres to the Gayburg, is
It your testinmony that it has any inpact on oil
producti on?

A. That's an interesting question, a very good
gquestion. Well, technically, you would think when
that water comes up, it's going to enhance your
wat erfl ood, right? Common sense, right?

The downside of it, the water i s not
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com ng up. And at these 300 water injectors, it's
com ng up preferentially in maybe 5 percent of the
reservoir. So it's enhancing the production in

5 percent of the reservoir, perhaps.

But also, it's allowng -- it's not
efficient, because it's not basically benefiting the
wat erfl ood and the other 95 percent of the reservoir.
So what happens eventually is you water out that area
and just keep making lots and lots of water. So
that's the downside of -- because | thought about
that, you know, wouldn't this enhance the waterfl ood,
right? It would if it was com ng up everywhere,
potentially. But it's only comng up in select areas.

So initially, it probably enhances the
waterflood a little bit in those areas. But
eventual ly, you end up with this situation where
you're just blow ng a bunch of water through there.
And if you're limted to how much total water you can
produce in the reservoir, liquid, then eventually
what's going to happen, you won't be able to nmake the
same oil rate, will you? So the oil rate will drop
of f, because you'll hit the maxinmum liquid that you
can produce.

And so it will detrinment, it does have

sonme detrinent to the production you would have in
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this reservoir, unless you could just lift unlimted
wat er .

Q On the pressure side, if, let's say, the
bottom | ayer right here, we do have, let's say,
| ayer 7 and layer 8, |I'mcurious to see how the
pressure distribution |ooks |like for these two | ayers.

A Well, it's really not that different. At
| east, it's not that different under the reservoir
itself. | nmean, because |I'minjecting all three
| ayers, right, so it's not going to be that nuch
different.

Now, i1f | just injected it in the top
| ayer, it would require sone adjustnents in the nodel,
wouldn't it? So |I'd nmaybe have to increase the
porosity or sonething, and maybe extend the aquifer
out a little nore or something. But, you know,
eventually you want it to fit.
| mean, here's the thing that really

fascinated me. You know, the nobst interesting thing,
|'"d say, | never would have guessed. When you crank
up that water injection rate in the saltwater disposal
wells, you would think, this is a huge aquifer, isn't
it? And so you should be able to put as nuch water as
you want in this thing for as long as you want. It

shoul dn't hurt anyt hing.
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The problemis you're injecting it at
these high rates, and all these wells are relatively
close together. So literally within the next three
years, what the nodel shows is you build up this -- as
| said earlier in ny testinony, you build up the
pressure in the San Andres under the G ayburg, about
26-, 2700 pounds. At that point, you can't inject any
nore water. You're essentially injecting about the
same anmount of water.

And essentially, if you think about it,
we' ve got bottom well pressure-controlled wells in the
group, right? So the pressure's staying relatively
constant. We're just lifting nore water, but the
pressure's staying about constant. Does that make
sense”?

And so the amount of water noving up
stays the sane. The pressure doesn't increase. And
what happens is, fromthat point on, you can see that
pressure wave noving out for the next 30, 40 years.
And the pressure under the Grayburg renai ns al nost
constant, which is really cool.

It's literally, you know, when you start
this thing, there's a -- | forgot what the pressure
difference was. | think the pressure dropped 200

pounds at the edge of the aquifer on the far west
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side. And by the end of it, you can see how this
pressure wave just noves out every five or ten years.
And that's something | never woul d

| magi ne. Because | thought when you crank that

pressure -- that rate up, that it wouldn't be so
detrinental. | thought it would be a lot nore
detrinmental. It is detrinental in the fact that it

I ncreases about 50,000 barrels a day. But once it
hits that, it's essentially |ike a pseudo-steady
state. So that kind of describes the physics a little
bit, conceptually.

Q How woul d you quantify the uncertainty
associated with this nodel ?

A. | think froma volunme perspective, | think
it's very good. From an individual well perspective,
obviously it needs |lots of work. And as | said, from
I ndi vidual well, the next step would be identifying
hi gh areas of potential or finding the grid around
there for a client and trying to see what the val ue
I'S.

| think the fact we're matching -- we've
got al nbst 90 years of data here. As you know, if you
have 90 years of data, it's pretty hard to match. And
the fact that even though we don't have a | ot of

pressures, we're matching the pressures at sone key
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points. | think our volunes are right, | think our
aqui fer is about right, and I think this |eak is about
right as well.

You know, obviously the one thing we
probably could inprove in the nodel is the perfs; 1"l
concede that. But | don't think that invalidates the
nodel in any way. | think it would inprove it a
little bit potentially, but it's still going to show
the same result.

Q | heard you said that you adjusted PVT
properties.

A Alittle bit, I tweaked it alittle bit.
But keep in mnd this is 1938. If | had a PVT |ab
report, slap nme for adjusting the PVI, because that's
sonet hi ng you never adjust. Okay.

But they didn't have it in 1938. They
had sone estimtes, | think, of an original gas-oil
ratio of 435, and |'musing 375. They had an ori gi nal
B sub Oof 1.2, I"'musing 1.14, just using that
because the beds were just a little bit -- because
|"ve got less gas in solution, it conmes down a little
bi t .

So you have to realize, for a nunber of
years here, there wasn't a whole | ot of data. But I

also realized that if | started this npdel where we
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had good data, |I'd have the wong description of the
reservoir, right? So it's literally -- see, you
really -- 1 insist you always go back to time zero,
okay? Because unless you're God, you don't know what
that reservoir |ooks like after a few years. You just
can't initialize the reservoir properly after that
tinme.

Q Okay. |'ll probably end here.

A. Are you sure?

Q Yeah, | did have sonme, but I'Il let the
ot her conm ssi oners.

A. | wish we could sit down and | ook at the
nodel together and run sone what-ifs. Because that's
really the way to resolve, you know, many of your
guestions, you know.

|"ve tried to run all those different
scenarios, a |lot of different scenarios. |'ve run
al nost 500 nodels now, and this is the one that best

fit all the data.

So I'Il just leave with you that | think
it's a good nodel. It fits the data. | think the
vol umes are about right. It's a big material bal ance.

Essentially, it's a very sophisticated materi al
bal ance. It's sonething between a materi al bal ance

and a finite, very detail ed nodel.
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COW SSI ONER AMPOVAH: Ckay. |I'mgoing to
end here. Thank you.

HEARI NG OFFI CER HARWOOD: All right. W
ski pped our afternoon break in the interest in
getting Dr. Buchwalter out of here. But I'mthink --
so technically, this is the time for redirect of
Dr. Buchwal ter.

What's the Conmm ssion's preference?

It's what, 4 o'clock? Yeah, 4 o'clock. Do you want

to take a break or should we push through the | ast

hour ?
THE WTNESS: | nean, | can push through.
It'"s up to you. |'ve been to a marathon already.
HEARI NG OFFI CER HARWOOD: They call it a
gauntlet, | think.

CHAI R ROZATOS: It is a gauntlet.

THE WTNESS: Well, | run marathons, so |
| i ke the marat hon anal ogy.

CHAI R ROZATOS: Ms. Hardy, how |l ong are you
questions, would you say?

M5. HARDY: | don't have nuch redirect. W
m ght be able to take very quick break.

CHAI R ROZATOS: Yeah, if we --

THE W TNESS: That woul d be --

CHAI R ROZATOS: -- could get out as soon as
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we possibly can,
MS. HARDY:
HEARI NG OFFI CER
Comm ssi on's preference,

CHAI R ROZATGS:

t hat woul d be awesone.

Yeah.

HARWOOD: What's the
Chair Rozat os?

Let's take a five-nm nute

br eak.
HEARI NG OFFI CER HARWOOD: Five m nutes. All
right. Be back at 4:05.
(Recess held from4:00 to 4:06 p.m)
HEARI NG OFFI CER HARWOOD: All ri ght,
Dr. Buchwalter, the final stretch. | know you
t hought it would never conme, but here it is.
Ms. Hardy.
MS. HARDY: And you'll be happy to hear that
| do not have any redirect. W're done with

Dr. Buchwal ter.
HEARI NG OFFI CER

next w tness.

HARWOOD: Okay. Call vyour

MS. HARDY: May he be excused, please?
HEARI NG OFFI CER HARWOOD: M. Ranki n.

MR. RANKI N:  Yes.

HEARI NG OFFI CER HARWOOD: That was a

pregnant pause, if | ever heard one.
OoCD?
MR. MOANDER: Yes, he may, M. Hearing
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O ficer.

HEARI NG OFFI CER HARWOOD: Ri ce.

MR. BECK: He may be excused, yeah.

HEARI NG OFFI CER HARWOOD: All right. Pilot,
do you have an hour or nore of questioning?

MR. SUAZO. No. He may be excused. Thank
you.

HEARI NG OFFI CER HARWOOD: Dr. Buchwal ter,
t hank you very much for your tinme here today and
yest er day.

CHAI R ROZATOS: Thank you, Doct or.

HEARI NG OFFI CER HARWOOD:  All right.
M. Rozatos, | guess at this point we're going to be
done, right? W're not going to call another w tness
today. | nean, it's the end of the week. This has
been very interesting, but quite |engthy.

So are you in agreenent with that,

Ms. Hardy, that we just pick back up when we next
reconvene where we left off with M. Mel zer.

MS. HARDY: Well, | think we were planning
to hopefully finish M. Melzer. He's here, but I
don't know if we can.

HEARI NG OFFI CER HARWOOD: \Where were we with
M. Melzer? VWiere were we with hinf

CHAI R ROZATOS: It was M. Rankin.
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MR. RANKI N: Yeah, | think we could finish

M. Melzer with ess than half an hour, | think.
HEARI NG OFFI CER HARWOOD: ©Oh, oh. Ckay.
MR. RANKI N:  Yeah. | mean, there's just a

few things I wanted to follow up with himon that |

think we could get himdone in half an hour. And I

understand that he's here and probably -- although
Santa Fe is a wonderful place, |I'mnot sure he wants
to...

HEARI NG OFFI CER HARWOOD: M. Rozatos, was
that a yes? You're off mc.

CHAI R ROZATGS: M. Rankin, you said about a
hal f hour?

MR. RANKIN: | think so. | nean, I'll just
explain what |I'm planning to do and to propose.

CHAI R ROZATOS: Both counsel are | ooking at
you |like: Really?

MR. RANKIN: | know. Do you believe that.

M. Melzer introduced in his direct

testi nony, sone production data on the Tall Cotton.
And | think, for best evidence, |1'd like for the
Conmmi ssion to have all the production fromthe Texas
Rai | road Comm ssion. | think that woul d be hel pful
for them maybe to understand what the whol e

production history has been of the Tall Cotton.
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Al so the Texas Railroad Conm ssion does
have filings related to the application to create
that field and for the down-spacing that | would |ike
to introduce into evidence, because | think it's
necessary to understand the context of that
developnment. | think it'd be helpful. It's a
governnmental record from your sister agency in Texas.
And if Enpire believes that |'ve left sonething out
fromthose files, they can supplenment it with the
additional records fromthe Railroad Conm ssion.

MR. RUBIN. M. Hearing Oficer, M. Rankin,
' m not used to having the best evidence rule apply
to what an expert may or may not consider. It

doesn't seemto be appropriate here.

MR. RANKIN:  Well, | guess M. Ml zer
presented data up to | believe it was 2019. | can't
remenber what year it was. | can show you on the

screen. But he cut off the data for the last six or
seven years.
And | think it's inportant for the
Comm ssion to understand the full data history of
t hat .
MR. RUBIN:. Sure. No, | understand that.
If you want to elicit that, that's the intent.

That does make sense, M. Hearing
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O ficer.

HEARI NG OFFI CER HARWOOD: Okay. All right.
| mean, | guess it's nore convenient for the w tness
that that be elicited today rather than at sonme point
in the future.

s M. Melzer here? There you are, sir,
l"msorry. |If you'll conme back up to the w tness
stand. Not that you' ve forgotten the oath, but just
for the record, if you'll raise your right hand.

Do you swear and affirmthe testinony
you give here today will be the truth, the whole
truth, but nothing but the truth under penalty of
perjury?

Al right. And |let nme just adnonish
you, in the interest of tine --

CHAI R ROZATOS: M. Hearing Oficer, the "I
do" may not have been recorded because his m crophone
was not on.

THE W TNESS: | do.

HEARI NG OFFI CER HARWOOD: Ckay. All right.
Thank you, sir.

In the interest of tinme, and we've
al l owed witnesses to go on and on because it's in the
I nterest of the Conm ssion to hear everything and get

the fullest, biggest picture possible. But now that
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the sand is running out of this week's hourgl ass,
pl ease |listen to the question, answer the question,
then wait for the next question. Al right? Thank
you.
M . Ranki n.
LORD STEPHEN MELZER,
having first been duly sworn, testified as follows:
CROSS- EXAM NATI ON ( Cont ' d)
BY MR, RANKI N:
Q M. Melzer, when we were discussing Tal
Cotton the other day, it feels |like weeks ago, here it
I's, okay, so your Exhibit C- 10, you show sone

production history fromthe Tall Cotton project,

correct?

A. Correct.

Q I'm showi ng here on your screen, |et nme know
when you can see it, your Exhibit C-10. 1Is that your
exhi bit?

A. That is correct.

Q And on this Exhibit C-10, you' re show ng the
production history from comencenent of the ROZ
project at Tall Cotton; is that right?

A. That's correct.

Q But you only show it up through Novenber

2019, correct?
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A. Correct.

Q But the Texas Railroad Comm ssion has the
addi ti onal production history of this project to
present, correct?

A. Correct.

Q But you did not show that on your exhibit.

A. The operator was about to sell the property.
Q Back in 20197

A. Yeah. He was thinking about it.

Q Okay. But that production history is still

avai |l able on the Texas Railroad Conmm ssion site,

correct?
A It is.
Q I'mgoing to show you -- we pulled this just

because we wanted to see. W pulled this fromthe
Texas Railroad Comm ssion and it's a full production
hi story that we were we pulled down fromthe Texas
Rai |l road Conm ssion. And we just put it on a graph,
just marking where, on Novenber 2019, you ended your
production history in Exhibit C-10.

Have you reviewed the Texas Railroad
Comm ssion's production history for the Tall Cotton
proj ect?

A. | have.
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Q Does this graph represent to you your
under st andi ng of what the production history has been
since the |l ast production represented on your Exhibit
C- 107

A. Yes.

MR. RANKIN:. M. Exam ner, | would request
that we be permtted to nove the adm ssion of this as
Goodni ght Cross Exhi bit Number 9.

HEARI NG OFFI CER HARWOOD:  Enpire?

MR. PADI LLA: M. Exam ner, we're going to
object to this graph. W were never provided a copy
of this until now. W have no way of know ng whet her
It's accurate or not. And so it's sinply last-m nute
surprise kind of thing, so we object to the
adm ssi on.

HEARI NG OFFI CER HARWOOD: Thank you,

M. Padill a.
OoCD?

MR. MOANDER: OCD doesn't have an opinion on
this exhibit. | don't think I've |ooked at it
bef ore, but given the volunme here, | couldn't tel
you that with certainty.

HEARI NG OFFI CER HARWOOD: M. Beck?

MR. BECK: Was it offered into evidence?

HEARI NG OFFI CER HARWOOD: It's being offered
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i nto evidence now.

MR. BECK: |I'munfamliar with it, so |
don't really have a position whether it should be
adm tted into evidence.

HEARI NG OFFI CER HARWOOD: Pilot?

MR. SUAZO: No objection fromPil ot.

HEARI NG OFFI CER HARWOOD: Let me ask you,
M. Rankin, where do the nunmbers that result in this
graph after 2019 cone fron? Are they from an
of ficial governnment or, you know, are they froma
reliable official government record?

MR. RANKIN: They are, M. Hearing O ficer.
These are taken from the Texas Railroad Conmm ssion.

HEARI NG OFFI CER HARWOOD: Are they taken
fromthe sane source of data as produced the graph
| eading up to 20197

MR. RANKIN:. May | inquire from M. Ml zer
where he got his data?

HEARI NG OFFI CER HARWOOD: Go ahead.

BY MR. RANKI N:

Q M. Melzer, when you created your
Exhi bit C-10, where did you get the production data
for that graph?

A. From the Texas Railroad Conm ssion, a

service conpany that reports fromthat.
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MR. RANKI N: Sanme source of data,
M. Hearing Oficer.
HEARI NG OFFI CER HARWOOD:  Okay.
MR. RANKI N: M. Hearing Oficer, | do think
the conpl eteness rule also may apply here.
HEARI NG OFFI CER HARWOOD: | agree. I
believe it should be admtted. | nean, if you
I ntroduced data up to 2019, if the rest of it is
based on the sanme nunbers, then we'll admt this
exhi bit over objection.
MR. RANKI N:  Thank you.
(Adm tted: Goodnight M dstream
Cross Exhibit Nunmber 9.)
BY MR, RANKI N:
Q M. Melzer, yesterday, during our course of
di scussion over the Tall Cotton, you and | discussed
sone of the details around how the project was set up,
t he spacing, you know, other details. Do you recall
that testinony?
A. | do.
Q But we didn't have any materials or exhibits
to really reference, and so it was sort of a
di scussion in a vacuum |Is that a fair representation
of your recollection of that testinony?

A. That's correct.
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Q So, M. Melzer, are you famliar with the
Texas Railroad Comm ssion, generally?

A. Yes.

Q And so it's possible to go online and go to
t he Texas Railroad Conmm ssion and identify case files
where different cases have been presented to the
Conmmi ssion in Texas?

A. Yes.

Q And you can pull down docunents that are
filings for applications creating field rules, such as
Tall Cotton?

A. Yes.

Q Have you done that yourself for the Tal
Cotton Field?

A. Not for the Tall Cotton.

Q Okay. And generally, in addition to the
applications for relief, such as for creation of field
rul es or downspaci ng, do applicants al so present
evi dence and testinony through the Comm ssion as they
do here in New Mexico?

A. | believe so, yes.

Q And that information is retained in case
files as they're presented to the Conm ssion in Texas;
s that right?

A. I'"'mnot as famliar with New Mexico rul es,
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but | would guess they are pretty simlar.
Q So | guess what | have here, M. Ml zer, is

| have -- we downl oaded this file fromthe Texas
Rai | road Conm ssion, and it's Kinder Mrgan's
application for a new field designation to adopt field
rules for the proposed Tall Cotton Fields.

And this particular file is 46 pages.
And when you | ook at what it contains, it's the -- and
this is the order it was presented. Initially, it's a
cover letter with the final order approving of the
field rule, creation of a field rule for the Tall
Cotton project.

And then it has the exam ner's report
and recommendati on outlini ng what has been requested
for relief. And here, |I've highlighted just to nake
clear that it's Kinder Morgan is seeking a pilot study
for hydrocarbon recovery to inject CO2 into a residual
zone, San Andres Formation. And it gives sone details
about what's being requested as well as a di scussion
of the evidence that was presented, which |'ve
hi ghl i ght ed.

And then sone nore details about the
type of ROZ that was -- type of ROZ field that was
described in the application and the evidence.

MR. RUBIN. M. Rankin, could you just maybe
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nove your cursor and get rid of that little white
box.

MR. RANKIN: | don't know why it's doing
that. | can take the bl ane.
BY MR, RANKI N:

Q Anyway, I'Ill just nove back up here and

you'll see it's the examner's report, statenent of
t he case identifying what's being requested, the nane
of the field, the discussion of the evidence fromthe
exam ner's report and recomendati on to approve the
creation of the field, describing what the request is.

CHAI R ROZATOS:  Your m crophone,
M. Padill a.

MR. PADILLA: [I'mgoing to object. It's
M. Rankin testifying about what's contained in this
thing. If he asks the witness to tell us what it
says, but -- this is just sonme kind of testinony by

M. Rankin that isn't appropriate.

HEARI NG OFFI CER HARWOOD: Well, | tend to
agree. | nmean, what's the point? This appears to be
sonme sort of collateral docunent. | nean, |

understand M. Mel zer referred to the Tall Cotton,
but where are you going with this?
MR. RANKIN. M. Hearing Oficer, |

understand it's a little unconventi onal . | woul d
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like to nove the adm ssion. | think it would be

hel pful for the Comm ssion to understand what was
presented to the Texas Rail Comm ssion, what was
bei ng proposed by Kinder Mrgan, the nature of the
proj ect, the spacing, and then the subsequent hearing
and request to downspace that acreage.

M. Melzer and M. Trentham both have
identified the Tall Cotton as a very successful
project. They represented it as being very
successful based on M. Melzer's Exhibit C- 10 show ng
the very good production, nmaxing production up to
3,000 barrels a day.

| just think it's inportant and fair for
the Conm ssion to see at |east what's avail abl e at
Its sister agency in terns of what the project was,
what the proposal was. And | think it would be
useful and inportant to have it for the Comm ssion's
consi derati on.

HEARI NG OFFI CER HARWOOD: | think it's over
the top. It's way too nuch collateral information
Why can't you establish this point with your
w t nesses during your case in chief?

MR. RANKIN: | can try.

HEARI NG OFFI CER HARWOOD: All right. Your
objection will be upheld, M. Padilla. W won't
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admt this.
MR. RANKIN. M. Hearing Oficer, | --
HEARI NG OFFI CER HARWOOD: | want to make
clear. |If you want to question the w tness nore
about, you know, the information, you're welcone to
do so. We just need the exhibit in evidence.
MR. RANKIN: | understand.
BY MR, RANKI N:
Q M. Melzer, you recall yesterday that we
were discussing -- | asked you whether you were
fam liar with the econom cs of the project?
A. Yes, sir.
Q You said you weren't very famliar with it
because it was hard to identify or confirm correct?
A. Correct. Capital costs.
Q Yeah. And you yourself haven't done any
I nvesti gati ons of what was reported in terns of the
proposed costs or actually incurring costs?
A. | know |I'mviolating the spirit here, but
there is sone auxiliary information here about why
t hey' ve done what they've done.
Q Let ne ask you this. In your testinony when
you presented this Exhibit C10, and | think it's
exhibit -- let ne see if | can find it -- Exhibit C4

here, you identified the Kinder Mdrgan Tall Cotton
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Phases 1 and 2, you've highlighted themin yellow
Did you do that because you believe that these are
anal ogous projects for purposes of evaluating the
EMSU?

A. In several ways. |In several ways they're
not .

Q Inthe way that it's a proposed greenfield
ROZz?

A. That woul d be one anal og, yes.

Q And that they both would be targeting the
San Andres?

A. Yes.

MR. RANKIN: M. Hearing Oficer, |I have no
further questions at this time of M. MIlzer. He can
be avail abl e for cross-exam nation or redirect.

HEARI NG OFFI CER HARWOOD: Okay. Thank you,
M . Rankin.

Redirect for M. Ml zer?

MR. MOANDER: M. Hearing Oficer, OCD does
not have any cross-exam nation.

HEARI NG OFFI CER HARWOOD: | ' m sorry.

MR. MOANDER: It's 4:30 on Friday. So no,
not hing from us.

HEARI NG OFFI CER HARWOOD: Ri ce?

MR. BECK: No questions. Thank you.
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HEARI NG OFFI CER HARWOOD: Pil ot?
MR. SUAZO. No questi ons.
HEARI NG OFFI CER HARWOOD:  Commi ssi on?
CHAI R ROZATOS: No questions for ne.
HEARI NG OFFI CER HARWOOD:  All ri ght.
Dr. Anmpomah?
COWM SSI ONER AMPOMAH:  Wel |, et ne ask
St eve about two questi ons.

EXAM NATI ON BY THE COWM SSI ON
BY COWM SSI ONER AMPOVAH:

Q Steve, so if you look at the situation that
we have here, the San Andres in the EMSU, that has
under gone significant volume of water injection. You
know, can you tell the Comm ssion in ternms of how,
let's say, wettability and all the processes that
enable flow and all of that.

You know, how is the successful recovery
here going to be? 1Is it going to be like -- is there
any issues that could nore or | ess hinder successful
recovery here?

A. There are, yes, sir. Good questions.

The first thing to know is that this was
installed in an area adjacent to a long |ateral strike
slip fault, and on the sout hwest corner, about half of

the area has a whole series of fractures, and they
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were poorly developing the oil fromthat area because
of the fractures. Then they went in and hydrofracked
the injectors and it made it even worse.

And the reason that | termnated this
thing is because I went down there to ask them "Have
you considered the fractures that are in that
reservoir in the south part?" not know ng that they
had 3D seismc.

And they said, "Well, we have. W're
going to go ahead with the project as we designed it."

And that was in spite of ny objections.
You know, | was a consultant. They didn't pay nme, but
| was down there as a consultant. And it turned out
that they really did ness up the reservoir, especially
in the south part of the reservoir.

And it was about this time and | was
really frustrated because it was such an inportant
test for the residual oil zone greenfields. But, you
know, it wasn't my noney, so | didn't have any
authority, clearly.

And so yes, that was a real issue. And
| didn't feel like it was fair to evaluate greenfields
on the basis of that m stake they made. And so that
was one factor.

The other factor that canme into play was
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t hey had consi dered whether or not they were going to
sell the flood. It was not a high perform ng fl ood
because of the costs involved. | knew that. And so
t hat was another factor that really cane in |ater
after the hydrofracks that they did.

So | did want to get that on the record
because it really does explain the presentation and
the exhibit that | put in ny testinony.

COW SSI ONER AMPOVAH:  Thank you. No
further questions.
CHAI R ROZATOS: M. Rankin has sone
questi ons.
MR. RANKIN: | just have one question.
RECROSS- EXAM NATI ON
BY MR, RANKI N:

Q Are you aware of any other fields that are
anal ogous to the EMSU where there is conformance
| ssues across the base of the main pay and the top of
t he ROZ?

A. Not on the top of the ROZ. But | am
famliar with the Maljamar project to just an
anecdotal level. It was done by Conoco really early
i n the phases of CO2 devel opnent, and they did have
fracture issues there. And you m ght renmenber ny

exhi bit where | was proposing that we m ght consi der
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this as a vertical flood. And | really think this is
a wonderful opportunity for that. Now, there is no
anal og for that.

There's another project that's being
designed currently to drill the horizontals near the
base of the ROZ and sweep upwards. And so I'mreally
exci ted about that potential. And this would be a
wonderful field for it, because | do believe the
fractures are there. And we've been debating the
fractures and the seals, because if you did have a bad
seal, a vertical flood wouldn't work. But because of
the tension that was created in the dynamcs --
tectonic dynamcs of the field generation, there have
to be a very large anount of vertical fractures in
this field.

MR. RANKI N: Thank you.
HEARI NG OFFI CER HARWOOD: Dr. Anponah.
EXAM NATI ON
BY COWM SSI ONER AMPOVAH:

Q Steve, | nmissed one. So you tal ked about in
one of the fields that you presented, they did whack
in the ROZ. Didit work?

A. Yes. Yes, sir.

Q So, did they produce any oil during the

wat er injection phase?
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A. Very little, except that you could argue in
the top of the ROZ, there's always sone nobile oil
VWhen you hit it with expansion gas, |like CO2 does, it
does nobilize. And it's a good light oil. It cones
out just beautifully.

And that's why those wells were extended
in those brownfields, because of that fact, too. So
once you get deeper in the ROZ there's nore. | don't
like to call it dead oil, but it really does need gas.
And that's why CO2 works in the ROZ

COW SSI ONER AMPOVAH:  Thank you.
HEARI NG OFFI CER HARWOOD: M. Padil | a,
redirect?
REDI RECT EXAM NATI ON
BY MR PADI LLA:

Q M. Ml zer, yesterday, M. Rankin asked you
about two ternms. He asked you about technically
recoverabl e and econom cally recoverabl e.

A. Yes, sir.

Q | believe your testinony indicated that you
coul d not comment on economically recoverable as far
as the San Andres underlying the EMSU. Correct?

A. Correct.

Q Now, how about the termtechnically

recoverabl e? What does that nean?
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A. Okay. |It's a great comment to make. The
resources that are present, like in the residual zone,
we know how to estinmate those. We oftentinmes have
reservoir factors that play into the econom cs of the
proj ect because, you know, for instance, the
fractures.

And so every field has got different
characteristics. W've got great anal ogs, but always
t hose anal ogs have sone difference in the
characteristics of the reservoir that we have to
consider, and this one being a great exanple where
It's got the vertical fractures that could allow
vertical novenent of the CO2 frombottomto top and
create a lot of contact of oil that wouldn't be
created if you just drilled vertical wells.

So it's still in the research phase,
got to admt, but on the other hand, this would be the
field | would pick to go after that as a concept for a
r edesi gn.

And so |I'm kind of dancing around your
econom cs question, but you can't -- when it's a
resource, you can't say that it's economcally
recoverable. And really, it's even sort of a PUD, a
proved undevel oped resource, in the reserve world that

they tal k about. So, yeah, it's a difficult question
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and a nore difficult answer.

Q In the San Andres underlying the EMSU or the
other two units, do you believe there's sufficient oil
saturation to explore the possibility of doing the
techni cal recovery?

A. Yes sir. | actually feel very strongly
about that, because what we have done through our
research over the years is we've | ooked at the
residual oil saturation fromwaterfloods and fromsitu
fl oods and from Mot her Nature's Waterfl oods. And
ironically, maybe coincidentally, they're all about
the same. They range generally from 30 to 40 percent,
sonetinmes a high of 45. And that's from waterfl ood
residual and that's from Mot her Nature's residual.

And you coul d argue the pore flushing
volunetrics that we tal ked about, say, wth
Dr. Lindsay's presentations, why in the world if you
had all that pore flushing would you still have 30 or
35 percent oil saturations.

And the answer is that there's a | ot of
m crobial activity associated with wetting the
reservoir, back to the answer | didn't give the
doctor. But yeah, 30 to 35 percent is very likely to
be the residual saturation all the way down to 100

f eet above the bottom of the ROZ.
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Q What do you nean by "m crobial activity"?
A. Okay. This is opening up a question that I

have got on ny website, and | have not published on

It. But what happens is -- by the way, the m crobes
al so create dolomte and they will transfer -- do
their processes -- these are inherent bacteria in the

reservoir, even from back in the days of Pennsyl vani an
Perm an. And what they do is they change the surface
of the rock by changing it fromlinestone to dolomte,
and then any oil that's present will then affix to the
new surface and make it oil wet, and we have seen this
time and agai n.

And so the m crobes have a big huge role
to play in the wettability concept that's really not
in the literature yet. And so |'ve been reluctant to
do it because it's really difficult to docunent in a
way that science would want it docunented. But it
| ooks to ne like it's inevitable. |If it's in a
carbonate reservoir and water noves through it,
flushes through it, it will create oil-wet
reservoirs.

And it really is the same process when

oil gets entrapped initially. Wen you' re noving

wat er out and you're noving oil in, you ve got a flow
field and those m crobes act to partially wet -- well
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wet the reservoir, which it explains mxed wet
characteristics of alnost every dolomtic reservoir.

Q You termthe ROZ underlying the M2 as oi
wet ?

A. | would, for that reason

Q Yesterday, M. Rankin asked you about
whet her you had considered the six water supply wells,
t he Goodni ght saltwater disposal wells, and the Enpire
wat er supply wel | s.

A. Did | exam ne then?

Q Yes.

A. | did not.

Q Do those wells make a difference as far as
your conclusion that there is a ROZ underlying where
the EMSU i s concerned?

A. Well, knowing that they didn't produce oi
when they renoved that water doesn't surprise ne at
all. Because once you're 50 feet into the ROZ, it
won't produce oil. That's all residual oil that's
stuck to the rock.

Q Now, in ternms of going back to the
econom cally recoverable term what effect does water
i njection in the volunmes that Goodnight is injecting
into the EMSU have?

A. On the first point, | don't think it'll nove
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any oil because we can't nove that oil w thout sone
kind of an EOR nethod. | do think that it will create
a problemw th water production and, hence, the
econom cs w |l be affected.
So it's sort of |like exchanging the
wat er that they've introduced by water disposal into a
problemw th water disposal for the CO2 EOR. And so we
m ght just be swappi ng operators of the water.
Q Would that increase the cost of operating
t he ROZ?
A. No doubt, yes.

MR. PADI LLA: That's all the questions |
have on redirect.

MR. RANKIN: | think he answered ny
questions on cross about what he reviewed, what he
anal yzed with respect to the EMSU. So | don't think
| have any further questions for M. Melzer. He my
be excused.

MR. MOANDER: He nmay be excused.

MR. BECK: He may be excused.

MR. SUAZO. No objections fromPilot to the
excusal .

HEARI NG OFFI CER HARWOOD: M. Mel zer, thank
you for being here yesterday and today. Appreciate

your tinme and your experti se.
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Al righty. Are we done for the day,

fol ks?

MR. RANKIN: My | raise a housekeeping
matter, just about -- | guess we're still waiting for
confirmation, | think, on the resunption of the
hearing. |Is that true? On the dates? O do we have
t hat ?

CHAI R ROZATOS: No, | think we're done.

MR. RANKIN: | have a question then to
raise. | think, out of fairness that we have

established a basis for submtting any additional
evi dence and testinony two weeks in advance of the
heari ng.

And al so given our work requirenments and
obligations for our experts who are going to be
provi di ng surrebuttal, |I would ask that instead of
March 15th, that we have a deadline two weeks in
advance of the recommencenent of this hearing to
submt any additional surrebuttal, instead of March
15th. Two weeks prior to our reconmencenent.

CHAI R ROZATOS: So that just takes you,
what, into just the follow ng week?

MR. RANKIN: |'msorry, let ne just get ny
calendar. It was April 7th, so it would be two weeks

prior. March 24th instead of March 15th, so that
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woul d be --

CHAI R ROZATOS: M. Moander.

MR. MOANDER: From OCD s perspective, the
hearing's been convened. And OCD s not confortable
with yet another round of submttals, of rebuttal
this and additional evidence that. |If this were,
hypot hetically, a jury trial, this would be out of
t he question, | think.

Now, granted, we're in front of the
Comm ssion, which is an adm nistrative agency, but
again, the hearing is started and this starts to
sound like lots of horse changing mdstream OCD is
unconfortable with that.

MR. RANKIN: I'mtalking about Buchwal ter.

MR. MOANDER: Oh, just the Buchwalter. Oh.

MR. RANKIN:  You know, the Comm ssion ruled
t hat we were authorized to submt surrebuttal in
response to M. Birkhead and M. Bailey. And so
rat her than submtting it on March 15th, |I'm just
asking that we do it on March 24t h.

CHAI R ROZATOS: One second.

So, M. Mbander, this is for the --
I nstead of striking all of the --
MR. MOANDER: | m sunderstood.
CHAI R ROZATOS: No, it's fine. So are
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you --

MR. MOANDER: |'Il w thdraw that objection
because that's already been addressed.

CHAI R ROZATOS: | just wanted to make sure
t hat you were --

MR. MOANDER: [|'Il confess, the brain is
probably a little foggier at this point.

CHAI R ROZATOS: | was going to say a |lot of
things are just not --

MR. MOANDER: W thdraw, M. Chair.

CHAI R ROZATOS: No worries, no worries. The

24t h.
Yes, sir.
MR. VEHMEYER: For the part of the Enpire,
we woul d object to the nove to the March 24th. In

the first instance, we disagree that any of the
testi nony was anything but proper rebuttal. |If you
| ook at the witness statenents, every single
statenment is couched in a direct rebuttal to the
Goodni ght case in chief.

Wth respect to the idea of a witten
surrebuttal, | think that the Conm ssion has been
i ncredi bly kind with Goodnight on allow ng that at
all. But with respect to the March 15th date, that

all ows plenty of tine for themto pull that together.
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We require tinme for our part to run that
by our witnesses so that we can get the technical
i nput fromthose gentlenen so that we can participate
in an intelligent manner, especially just given that
this truly will turn into an endl ess round of
surrebuttals. And | think the Comm ssion was
I ncredi bly generous with the March 15th.
We woul d ask that that date stick so
that we have tinme to run it by our folks to
partici pate neaningfully in the hearing on April 7th.
HEARI NG OFFI CER HARWOOD: Wel |, | know, |
see that March 15th is actually --
CHAI R ROZATOS: A Sat urday.
HEARI NG OFFI CER HARWOOD: \What if we split
t he baby on this and give you, till -- if we were to
gi ve a Goodni ght until March the 20th, a Thursday,
woul d that still give Enpire enough tine to review
the information?
MR. VWEHMEYER: Not trying to be difficult.
We don't think witten surrebuttals at this point is
cost effective, is helpful, is in due course.
We respect the Conmm ssion's deci sion.
We think March 15th is incredibly generous and is the
correct date.

HEARI NG OFFI CER HARWOOD: Well, let's -- I'm
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going to conprom se and we'll give you until Tuesday
t he 18th.

CHAI R ROZATOS: Well, M. Rankin, it's going
to have to be good. That's what he said.

MR. RANKI N: Under st ood. | nean, the whole
reason we were granted the right to do this was
because they presented new testinony and evi dence
with only two weeks before the hearing.

CHAI R ROZATOS: | agree, and that's why we
granted it.

MR. RANKIN: So we'll take the 18th.

CHAI R ROZATOS: Yeah, that's what we'll do.
The 18th it is.

Okay. Everybody. Happy Friday. W
will see you April the 7th bright and early. Thank
you. Drive safely to your destinations. Have a good
weekend.

HEARI NG OFFI CER HARWOOD: Thank you, Madam
Court Reporter, for your help throughout the week.
And we'll be off the record.

(Proceedi ngs adjourned at 5:00 p.m)
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AFFI RMATI ON OF COWPLETI ON OF TRANSCRI PT

|, Kelli Gallegos, DO HEREBY AFFI RM t hat on
February 28, 2025, a hearing of the New Mexico Ol
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.

: )
Kelli Gall egos
VERI TEXT LEGAL SOLUTI ONS

500 Fourth Street, NW Suite 105
Al buguer que, New Mexico 87102
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