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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 Wednesday. Today is Wednesday the 26th of
February. This is the continuation of our case that
we have been ongoing thus far. It is the hearing for
t he consol i dated cases by Goodni ght M dstream and
Enpire New Mexico. |It's the various case nunbers.
"1l just read them again real quickly. Case
Numbers 24123, 23614 through 17, 23775, 24018 through
24020, and 24025.

Yest erday when we left, we went into
cl osed session. CQur closed session is over; we are
now back in open session. And | know we have sone
t hi ngs we need to discuss, so I'lIl hand it over to
M . Rubi n.

MR. RUBIN. Thank you, M. Chair.

Let the record reflect that the only
t hi ngs discussed in closed session were those stated
in the motion, and that no final actions were taken.

So, yeah, we cane back at about
5 o'clock. W had |ost our video feed and our court
reporter, so it was like a tree falling in the woods.
So we are officially now back in open session.

Today, this norning, | suppose, if
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sonmeone accused the Conm ssion of sleeping during the
cl osed session, they would technically be right.

So, two issues this norning. The first
deals with the -- and this was a matter of sone
contention by Enpire, and nost recently in their
renewed notion regarding the scope of the hearing.
And we have revisited and reconsi dered that,
especially in light of the testinony and evi dence we
have heard in these first two days.

And so, as a brief refresher, the July
order, signed by former Chairman Fuge, had the scope
of the hearing regarding evidence, testinony and
| egal argunent on the issue of the existence, extent
of and possible interference with the residual oil
zone in the EMSU by produced water injections
activities undertaken by Goodni ght.

Well, that is clearly not the proper
scope in ny view of this hearing. And |I'm | ooking --
| want to, in a few nonents, as for a notion to that
effect.

But as stated by counsel for both sides,
the issues are nore broad than just what is in the
ROZ. Any correlative of rights that Enpire or any
ot her operator would claimas an heir woul d be

sonet hing that this Conmm ssion should consider, as
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well as waste, and it should not be [imted to the
ROZ.

Also, in light of OCD s position
regardi ng the potential concerns about drinking
water, we are also mndful that the scope of this
heari ng shoul d enconpass what, by statute, directs
t he Comm ssion to consider with respect to the
di sposition of produced water. And I'lI|l get to the
practicalities of this in a few mnutes with each of
the parties.

But if | could have a notion by the
Conmm ssion to anend Paragraph 2 of the order | just
read from dated July 2nd, to say: At said hearing,
the parties shall submt all evidence, testinony and
| egal argunment on whether the granting of the
application by Goodni ght would -- applications by
Goodni ght would, 1, inpair correlative rights or
cause waste, pursuant to Section 70-2-11; or 2,
result in the disposition of produced water in
viol ation of the Federal Safe Drinking Water Act or
otherwi se fail to protect public health, the
environnent, and fresh water resource, pursuant to
Section 70-2-12.B(15), and whether the granting of
the applications by Enpire would prevent the

i npai rment of correlative rights or waste pursuant to
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Section 70-2-11; or 2, prevent the disposition of
produced water in violation of the Federal Safe
Drinking Water Act or contrary to public health, the
environment and fresh water resources pursuant to
Section 70-2-12.B(15).

And to the extent that this revisits and
nodi fies the previous denial of Enpire's order, so be
it. Enpire's notion rather.

So if | could have such a notion.

CHAI R ROZATOS: | nove.

COW SSI ONER AMPOVAH: | second.

MR. RUBIN: And if | could have a vote. All
t hose in favor?

ALL MEMBERS: Aye.

MR. RUBIN:. COkay. Any opposed?

(Motion approved.)

MR. RUBIN. So with that, | want to be very

m ndf ul and considerate of what the parties have done

up till now and make sure that what we are proceeding
wth is going to not -- to the extent we are changi ng
course, | don't want to prejudice anyone.

My sense of it is that the w tnesses
we' ve heard are |aying a foundation for what should
be the proper scope as opposed to what we had had

before. And the case we're hearing really, |
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think -- I think the case that all the parties are

preparing is the case that is better captured by what

we now have as the proper scope. But that is not for

nme to say. That is for you all to say.

| know we have our witness for this

norni ng, and |'m hoping that perhaps at

| east, not to

put Enpire on the spot, but what I'd like to do is

have you all think about this, and perhaps after

| unch, we want to hear if there needs to be any, God

forbid, recalling of witnesses, if necessary, but

reordering of witnesses or so forth.
But for now, Ms. Shaheen,

was your Ww tness.

believe this

M5. SHAHEEN: |'m sorry, M. Rubin.

MR. RUBIN: It's okay.

M5. SHAHEEN: | was distracted there for a
moment .

MR. RUBIN. No, I'msorry. | should have
waited for you to finish. | believe this is the

W t ness you are handling the direct on?

M5. SHAHEEN: That is correct.
have one question about the notion.

MR. RUBI N  Yes.

M5. SHAHEEN: -- and the scope.
still limted to the EMSU?

And we did

And is it
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MR. RUBIN. No. |If there are -- | nean, the
statute does not limt this Conm ssion in any such
way. |If there are sone other correlative rights that
are being inpaired or waste, we need to hear it.

| think we'd be surprised if it reached
outside the EMSU, but certainly we're hearing
potential testinony about drinking water in the
Capitan Reef, for exanple, that's outside the EMSU.
So certainly that would be the case.

MS. SHAHEEN: Ckay. Thank you.

MR. RUBIN. So with that, | don't know if
you are in a position to say at this point whether we
can continue with this witness as we had been up till
now, or if, based upon what you're hearing this
nmorni ng, you want to -- again, if there needs to be
sone sort of reordering or reassessnent of what
W t nesses are called and when.

You weren't going to finish by Friday
anyway. And so | don't think we're changi ng horses
in mdstreamtoo dramatically, but | want to hear
fromthe parties on that. Do you have any initial
t houghts or anything?

MS. SHAHEEN. |If | may have a mnute to
confer with the client.

MR. RUBIN:. Sure. Absolutely.
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MS. SHAHEEN: Ckay. Thank you.

MR. RUBIN: And then when we conme back, we
do have the second issue of the pending notion to
guash the subpoena.

MS. SHAHEEN:. | apol ogize, M. Rubin. 1Is it
possi ble for us to have a 10-m nute break to discuss
further with our client?

MR. RUBIN. O course. No, | apologize for
having to make a notion after two days of testinony.
So absol utely.

MS. SHAHEEN: Thank you.

MR. RUBIN. If that's okay with M. Harwood.

HEARI NG OFFI CER HARWOOD:  Absol utel y.

MR. RUBIN: So we'll take a 10-m nute break.

(Recess held from9:08 to 9:18 a.m)

CHAI R ROZATOS: M. Rubin, go ahead.

MR. RUBIN. Well, okay. So we would like to
hear fromthe parties, and we'll start with
Enpi re.

M5. SHAHEEN: We would be interested in
Goodni ght's position, but what | can say at this
point, one is, we would like to have clarification as
to whether the applications relating to the other
wel I s that have been stayed are now bei ng

i ncorporated into this proceeding.
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MR. RUBIN:. That is not the intent of this
order, no.

M5. SHAHEEN. And so we are prepared to go
forward with what we have, but we will suppl ement our
testinony to include information related to the
EMSU- B and t he AGU.

MR. RUBIN:. Understood. GCkay. And we wl]l
start that out in a reasonable process with all the
parties.

So then if | could hear from-- | guess
we'll come to Goodnight.

MR. RANKI N: M. Rubin, | don't know that |
can possibly state my position right now because |
don't understand what the Conmm ssion's position is or
what the announcenment on -- | just don't know what
our position is because |I don't understand the
potenti al scope.

| know what the applications are that
have been filed. | know what the issues were up to
this point. But | don't know what the inplications
are of what | just heard.

You know, | put up a map of the three
units, or this unit and all the offsetting disposal
wells. We're tal king about nore than 60 di sposal

wells. None of those operators had any idea that

Page 508

Veritext Lega Solutions

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




© 00 N oo o b~ W N P

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

their injection in the San Andres is potentially at
risk. And this is the issue that | raised back in
May or June when we had this initial scope hearing.
The reason to limt it to the EMSU was to nmanage the
scope.

And | understand there may be broader
I nplications. And, of course, with respect to the
Safe Drinking Water Act, there are outside potenti al
| npacts.

But |I'm gravely concerned about how this
redirection in the scope of the hearing could play
out. And | don't understand it. Frankly, | just
don't understand what is being changed and what the
I nplications are.

MR. RUBIN:. Thank you, M. Rankin. And |
can tell you this. W are limted still to the
applications that are before this Conm ssion, not the
state applications. | believe your opening coments,
your opening argunents stated: Do these applications
I npair correlative rights or cause waste? That's the
| ssue, as you put it. That remains the issue.

Now, we are not un-staying anything

else. Al the parties who wanted to be in this

hearing are in this hearing, | presunme. And this is
not -- nothing in what's happening this norning
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changes that at all.

MR. RANKIN: Let ne just give you an exanple
of why |'m concer ned.

MR. RUBI N. Ckay.

MR. RANKIN: Up to today, this norning, we
understood that there's four applications to revoke
that Enpire has filed, Goodnight's saltwater
I njection, and those were limted -- those wells are
limted to the EMSU. Okay?

The applications to revoke assert only
that the EMSU is being inpacted. GCkay? What we've
been hearing, and we haven't been addressi ng because
we don't think it's relevant, is that there are these
other wells mles away in the EMSU-B and AGU that are
potentially, you know, in conmunication.

We haven't been addressing that because
it's not within the scope of their application. It's
not within the scope of the order before the
Commi ssion. And | don't want -- | cannot allow that
to be broadened w thout addressing it.

Now, if that becones part of the scope,
| need to go get our guys to go do another, you know,
nmont hs of research to evaluate these additiona
al l egations that are just, you know, being tossed

into the hearing. And that's greatly concerning to
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me, and | cannot allow our case to go forward with
that on the table.

MR. RUBIN:. Well, M. Rankin, as |
under st ood the applications, the applications that
are being heard, they are generally Ilimted to the
EMSU. And if there were any -- if the parties
have -- | nean, it would be surprising to ne, based
on what |'ve heard, that this somehow changes the
conpl exi on of the case.

To the extent you there are other rights
outside the EMSU t hat shoul d have been -- that were
I nplicated by these applications, that should have
been part of this case. |If you feel |ike these
applications that are being heard now affect rights
out side the EMSU, shouldn't the Conm ssion hear then?
That is what their statutory obligation is.

So | am concerned about what you're
saying. |'mnot sure if it's just a lack of -- if
we're just sinply not on the sanme page yet about
t his.

So, let's nove on and let's at | east
hear fromthe other parties for now.

MR. RANKIN: To maybe just nake a fine point

of it, because | would like to know -- |'mvery
sensitive to -- | want to know what their plans are,
Page 511

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



© 00 N oo o b~ W N P

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

what they're going to allege. And if they're saying
t hat based on the evidence presented today, that
they're going to conme around and say, "Well, we've
denonstrated that there's inpairment of correlative
rights in the EMSU-B and the AGU, w thout show ng
any -- | just want to know what's on the table,
because | don't know right now anynore. And | want
to be very clear about what the dispute is over.

MR. RUBIN: And my concern is that if Enpire
I s sonehow not allowed to put on any evidence of the
i mpairnment to its correlative rights caused by the
granting of your client's applications, that is a
problem And | think you'll acknow edge that.

And the scope was incorrect in that
respect. We had previously limted this. W had
limted it not just to the EMSU, but to the ROZ as
the parties are going to hopefully define it for us.
| did not see an issue between taking it outside the
EMSU to the extent that it's still limted to
what ever these applications would or would not cause
harm t o.

So, okay, let's -- | don't know if we'll
resolve this at the nonent.

We could hear from-- let's go to OCD

MR. MOANDER: Thank you, M. Rubin,
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Comm ssi oners.

So it's OCD s understandi ng of this case
that it involves injection and production fromthe
EMSU, and then the inpacts of that, which covers
OCD s interest in the Safe Drinking Water Act, that's
why we got in the case, was our interest in the EMSU

| am al so concerned about enlarging the
scope. | amfar fromnaive about the ability to
conform pl eadi ngs to evidence and ot her | egal
doctrines that can certainly apply to these things.
But this has been, frankly, a slog, and this would
also require at this point, and | don't really don't
want to do this, further evaluation by OCD, too, if
we're going to start incorporating nultiple other
uni ts.

| do think on one hand there's room for
this discussion on appeal. | also think that if
we're going to expand beyond the EMSU, it would have
stood to reason for it to see anended applications
and ot her docunents along that line. So OCD has
concerns about expanding the scope outside the EMSU,
especially because even if there were -- sone of the
docunments | know that probably birthed this issue
visibly were ones that canme out rather late in the

entire process. | believe it canme through sonme of
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Enpire's rebuttal w tnesses, and that starts to | ook
alittle sneaky, to be quite honest.

OCD has al ready pointed out tactical
di sadvantages that -- there's no blane to be cast
here, that's not OCD s position. But the way
procedure has gone, it created problens for OCD to be
able to accurately and effectively rebut the cases of
the respective parties. And | think this goes beyond
t hat potentially.

And so there's a |l evel here of concern
because | do think, not to be the bearer of bad
tidings, |I'"'mnot sure there's a good decision either
way here, because ultimately this is going to result
I n anot her appellate issue on top of what |'m
t hi nking are legion at this point.

So that's OCD s position for the record
on this determ nation.

MR. RUBIN. Before we go back to Enpire,
anything from Ri ce?

MR. BECK: Yes, Chair, Conm ssioners. I
agree with nost of what Goodni ght and the OCD said.
| think this is just a huge invitation for error.

You know, for the last six to eight
nont hs, everyone has been operating under the order

that you just anended, that this is limted to the
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ROZ, the existence of the ROZ, evidence of the ROZ

Now, the parties certainly have changed
t hat position over the six to eight nonths, and
everyone antici pated we were going to tal k about the
Safe Water Drinking Act and the inpact of injection
and production in EMSU, the possible inpact to that
on the Capitan Reef under the Safe Water Drinking
Act .

So as M. Moander said, | nean, there
are certain tinmes where you can conformthe pleadings
to the evidence. What no one anticipated before 30
m nut es ago, and what | don't think anyone can have
any idea the inpact of, is changing the order that
was put in place in June or July that this is |limted
to the EMSU.

Certainly Rice and Perm an woul d have a
different position. They would have had the ability
to bring in evidence, they would have the ability to
go get their own experts, because they do have
I nterests, as | nentioned in the opening, outside of
the EMSU, that they may want to protect.

And as M. Rankin brought up, |
antici pate that sone of those other 60 injection well
operators in the region would have the sane thing.

| think that everyone antici pated, just
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like M. Rankin said at the beginning in his opening,
that we woul d be tal king about correlative rights and
waste. That's this Conm ssion's prerogative,
everyone recogni zed that, despite what was limted in
t he scope of the order.

But, | nmean, as M. Mbander brings up,
you' re creating a huge appellate i ssue w thout
everyone agreeing at the outset to an anendnent. And
Rice and Perm an certainly can't agree to an
amendnment that extends this beyond EMSU.

So that's Rice and Permi an's position.
We woul d certainly object to what | understand is the
second part of this order, that it's changing the
limtation of this to the EMSU

MR. RUBIN. Okay. Appreciate that,
M. Beck. |Is soneone here fromPilot?

MR. SUAZO. Yes, M. Rubin. Good norning.
M guel Suazo with Beatty & Wbzni ak on behal f of
Pil ot.

l'd like to echo the concerns expressed
by Goodni ght and Ri ce and OCD.

| think, you know, we would need tine to
assess the new order. As Rice has said, we' ve been
operating under the order that was issued this past

summer. | think that Pilot would need tine to, you
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know, process the |anguage in this anended order and
then determine howits interests are inpacted.

You know, Pilot has significant
i nterests outside the EMSU with only a nmargi nal
Interest in the EMSU itself. |If this order is
amended, Pilot would need to, you know, very
seriously reevaluate and |ikely take a nuch | arger,
you know, role in this case because its interests
woul d be i npact ed.

And so |I'd ask that, you know, as
qui ckly as possible, the Comm ssion could circul ate
the order that it proposes anending the scope of this
heari ng under so that we could evaluate how this
| npacts our interests and changes the nature of our
position and role in this hearing.

MR. RUBIN. Let ne ask this of Enpire.

Is it the position of Enpire that these
appl i cations by Goodnight, if granted, would inpair
any of Enpire's rights outside the EMSU?

MS. SHAHEEN: Yes.

MR. RUBIN:. Okay. Gven that, is there --
|"msorry. Go ahead, Ms. Shaheen.

M5. SHAHEEN: Just to clarify, Enpire
obj ects to expanding the scope of the hearing at this

time because it brings in further delay, and the nore
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del ay we have -- we've had two years of delay now, if
we have nore delay this is only going to result in
the damage to the reservoir continuing and
effectively inpacting Enpire's correlative rights if
we wait any | onger.

And to that end, we're willing to go
forward now with what we have so |long as we can cone
back soon with additional information related to the
EMSU- B and t he AGU.

If there's any further delay, we
respectfully request that the Comm ssion suspend the
authority of Goodnight to continue injecting in the
exi sting wells.

MR, RUBIN:. Okay. What |'m hearing first
and forenost is taking this outside the EMSU i s what
Is the problem That seens to be what |'m hearing.

My concern was we were hearing |lots of
evi dence about inpairnment of above the San Andres and
the Grayburg and there would be non-ROZ rights that
woul d be inpaired by this. That was ny focus.

So if the parties are still good with
limting this to the EMSU, then that was ny
m sunder standi ng. Let ne ask, M. Rankin.

Is that a fair statenent?

MR. RANKIN: M. Rubin, thank you for
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clarifying that being your concern. Because |
believe that the parties have al ways understood that
whet her or not injection into the San Andres was
causing inpairnent or potentially waste in the
Grayburg was al ways understood to be a core el enent
of this case --

MR. RUBIN:. Okay.

MR. RANKIN: =-- in the EMSU. That was
al ways understood to be a direct issue.

MR. RUBIN. Okay. Well, that is good to
hear, because | was trying to conformthe order to
t hat understanding. And ny ignorance that | thought
the application, the scope of this, was by the nature
of the applications, limted to the EMSU.

But if that is the case, it may be -- it
sounds like it's appropriate for the Conmm ssion to
continue to limt this to the EMSU. |If we do that,
but ot herwi se anmend the scope as stated, are the
parties copacetic with that?

MR. RANKIN: | guess | need to see the
| anguage of the order. | would need to see the
| anguage of the order. But ny understandi ng being
that the scope is being clarified to define the scope
of the hearing to include potential inpacts within

the EMSU, correlative rights, waste, not limted to
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whet her there's an ROZ or hydrocarbons in the
San Andres, but any inpacts or waste within the EMSU.

MR. RUBIN:. Yes, that was ny intent. Also
not to forget the concerns of OCD al so being
I ncorporated into the scope of the order, with
respect to the disposition of produced water.

MR. RANKI N: Understood. And from ny
perspective, M. Rubin, Comm ssioners, is that
whenever there's a U C application, the scope of the
consideration is always on -- inpacts to USDWi s
al ways on the table. So that's not a materi al
nodi fication, in nmy view, of the scope of the
heari ng.

MR. RUBIN. Thank you, M. Rankin.

Before we got back to Enpire,
M . Mander, is that consistent?

MR. MOANDER: | think that's right. | nean,
| understand the desire to see the | anguage of the
order, but if there's agreenent that the subject
matter stays within the EMSU and then the inpacts of
production and injection, which I think is what we're
doing here, OCD would be perfectly fine with that.

Sonething else that | did want to note
here is that if there's any further effort to expand

the scope, that | think that also wanders into due
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process violations and notice requirenents for other
operators, which actually snowballs this into
sonet hi ng consi derably | arger al nost instantaneously.
So | wanted to throw that out there.

But | will pass the mc over to
M . Beck.

MR. BECK: Chair, Conmm ssioners, | echo
exactly what M. Rankin and M. Mander said. |
think that if that's the [imtation of the change of
scope, as long as we see the language, | think that's
sonething that Rice and Perm an can consent to.

MR. RUBI N:. Excellent.

Ms. Shaheen.

M5. SHAHEEN. We are fine with the scope as
descri bed by Goodnight. | would just note for the
record that this is only about Goodnight's injection,
and it does not relate to any other saltwater
di sposal operator.

MR. RUBIN. That is correct, yeah. It's
Enpire's applications to revoke those, so yes, that
I S under st ood.

MS. SHAHEEN: Thank you.

MR. RUBIN:. Yes, not to forget about Pil ot.
M. Suazo, any further thoughts?

MR. SUAZO. Pilot can agree to the
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limtation that this all pertains only to those wells
in the EMSU and these specific applications, with a
caveat that we would like to review the amended order
| anguage and have the opportunity to cone back before
t he Conmm ssion to express any additional concerns or
I ssues that the client mght identify.

So | think, yeah, with this limtation,
it should be fine, but we just want to see the
| anguage.

MR. RUBIN. GCkay. Wth that, anything
further? 1'd like to restructure a notion for the
Conmm ssi on, unless you have anything further,

Ms. Shaheen.

MS5. SHAHEEN: Not from Enpire.

MR. RUBIN. Comm ssioners, it appears that
the previous notion, | need to ask for a notion to
nodify that tolimt it to the EMSU. So let ne
restate.

MR. MOANDER: | want to make sure that the
| npacts frominjection and production of the EMSU is
i ncluded in that, because that's OCD s case.

MR. RUBIN. Yes. So, M. Mander, you're
asking us to fix what we needed to fix anyway.

Okay. So, M. Chair and Menbers of the

Comm ssion, let nme restate what should be the proper
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scope of this hearing as an anended Paragraph 2 to
the July order.

As said herein, the parties shall submt
all evidence, testinony and | egal argunment on whet her
the granting of the applications by Goodni ght woul d,
1, inmpair correlative rights or cause waste in the
EMSU, pursuant to Section 70-2-11; or 2, result in
the disposition of produced water violation of the
Federal Safe Drinking Water Act, or otherwise fail to
protect public health, the environnent and fresh
wat er resources, pursuant to Section 70-2-12.B(15);
and whet her the granting of the applications by
Enpire woul d prevent the inpairnment of correlative
rights or waste in the EMSU, pursuant to Section
70-2-11; or 2, prevent the disposition of produced
water in violation of the Federal Safe Drinking Water
Act, or contrary to public health, the environnment
and fresh water resources, pursuant to Section
70-2-12.B(15).

Wth that, before | put this notion --
see if | have a notion, is that consistent with what
we' ve just discussed?

MR. RANKIN: | believe so, M. Rubin. |
believe so. Again, | would like to just -- | would

|i ke to see the order, but | believe that's the case.
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CHAI R ROZATOS: 1'mgoing to step in here
just one second. | say we take a 15-m nute break, we
write sonmething up, the notion, so everybody can see
it, it's not just verbal. Then you all can confer on
that. | think that would be the best.

And | think it may ease a little bit of
the tension in the roomright at the nonent. So why
don't we take about -- actually, we're going to do a
hal f - hour break. Let's reconvene at 10:30, and we'l|l
have sonmething witten up for you all, and then we
can all discuss. Thank you.

(Recess held from9:57 to 10:30 a.m)

CHAI R ROZATOS: So we took a 30-m nute
break. | believe the order was submtted to
everybody and you've had a few mnutes to review it.
"1l turn it over back to M. Rubin and the
conversation can conti nue.

MR. RUBIN:. Thank you, folks. | do see that
there is one typo. There should be a nunber 1 in the
fourth line fromthe bottom before the word

"prevents,"” to be consistent with the 1 and 2
tracking in the first part of Paragraph 2.

So with that, I'd like to hear fromthe
parties if | got this right. Let's start with

M . Ranki n.
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MR. RANKIN: Yes, | think starting at the
begi nning here, | think the way that it's been
drafted, "At said hearing, the parties shall submt
all evidence, testinony and | egal argunment on whet her
the granting of the applications of Goodni ght woul d,
Number 1, inpair correlative rights or cause waste in
the EMSU pursuant to Section 70-2-11," encapsul ates
our under st andi ng.

So any evidence on commruni cation or
i npai rment or waste potentially outside of the EMSU,
| think my understanding is cannot be used to
denonstrate waste, inpairnent outside of the EMSU.
OCkay? Nunber 1.

Number 2, "or result in the disposition
of produced water in violation of the Federal Safe
Drinking Water Act, or otherw se fail to protect
public health, the environment and freshwater

resources pursuant to 70-2-12.B(15)," that also
reflects our understandi ng of the Comm ssion's
ultimate authority and jurisdiction to al ways address
the Safe Drinking Water Act under its jurisdiction
and primacy, as well as these other requirenents
under the O and Gas Act.

The next section here, and whether the

granting of the applications by Enpire would, with
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the nodification, include Number 1, "prevent the
| mpai rment of correlative rights or waste in the EMSU
pursuant to the Ol and Gas Act," again, that's our
under st andi ng because it's limted to the EMSU.
Ckay?
Now, the other part, the |last part here,
"or prevent disposition of produced water," to the
end, | don't believe that's in Enpire's applications.
And | was just in the mddle of pulling them up
because | don't believe they're seeking that relief
or made those allegations. | believe that, and
M. WMbander can correct nme if |I'mwong, but |
believe that the Division's concerns about potenti al
| npai rment of Safe Drinking Water, | think also
applies to Enpire as well as it does to us.
But I'd like to -- 1'd defer to

M. Mander. |I'min the mddle of pulling up their
applications, but | don't believe that they're
alleging that in their applications.

MR. RUBI N: Ckay. M. Mander, what are
your thoughts on that point?

MR. MOANDER: So |'ve taken a |look at this,
and | appreciate the effort. | recognize that you
were trying to get this taken care of quickly.

| can say that yeah, Paragraph 2 and --
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| guess it would be the second Paragraph 2, that does
not appear in the application.

MR. RANKIN:  Okay.

MR. MOANDER: |'m not seeing that in the
Goodni ght applications either, just the drinking
water reference at all. So that's contained within
the orders that Goodnight relied upon. So | feel
| i ke that's not necessarily an accurate presentation,
because we don't have evidence or that wasn't pled.

But | think ultimately the intention,
| "' m assum ng here, on behalf of the OCCis to outline
what basically the clains are, obligations are of the
party, whatever the clainms of each respective party.
So those could potentially stand al one in here.

So I've had a little reservation on the
second paragraph, too, because that wasn't pled or
part of that record. But that would be ny only gripe
at this point, M. Rubin.

MR. RUBIN:. So what |'m hearing from both of
you, that taking out the second, after Nunber 2 at
the end there, would be to your satisfaction, both of
you?

MR. RANKIN: Yes. M proposal would be to
del ete, and |I'm happy to put it on the screen, but

yeah, delete the second Nunmber 2 in reference to
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Enpire's applications. Because yeah, they do not

all ege -- they alleged solely that they should be

revoked -- revocation will prevent the waste of
recover abl e hydrocarbons and will protect correlative
ri ghts.

There's no allegations that there's any
I npact to the Safe Drinking Water Act.

MR. RUBIN:. Okay. I|I'mcertainly glad we
visited the order of July 2nd regardl ess, because
this is not what that said, clearly. And there are
avenues for appeal if we did not fix this.

So, okay, | think |I have sone consensus
there. Before | get to the Pilot and Rice, Enpire?
MS. SHAHEEN: Thank you, M. Rubin,

Comm ssioners. |I'mstill wapping ny head around the
I nplications of renoving Nunber 2 fromthe scope of
our applications to revoke. | think that the issue
is pertinent and that if there is disposition of
water that is contrary to the Safe Drinking Water
Act, that our applications to revoke shoul d be
granted. So | hesitate to suggest that that issue
does not pertain to our applications to revoke.
Regardl ess of whether it's pled or not,
| think, under the obligations that are inposed on

the Comm ssion to protect drinking water, that that
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| ssue would go to whether our applications to revoke
shoul d be granted.

MR. RUBIN:. Fair enough. Okay. Then I'm
trying to get a consent order here, if | can. But |
tend to agree with Ms. Shaheen.

MR. RANKIN: Yeah, | just want to raise the
point that | don't know how they're going to get a CO2
recovery project if there's communication with
under ground sources of drinking water.

You know, they're going to have the sane
problem Okay? They want to inject under a U C
programinto the San Andres for EOR recovery, and
they're at the same tine saying that there's
communi cation with a protectable aquifer. It nmakes
no sense.

So | think they do need to understand,
and maybe they need to take the tinme to understand
what the inplications are. But it's not in their
application. And the Division, as | understand, has
t he same concerns about what Enpire is doing in the
same formations as what Goodni ght is doing.

MR. RUBIN:. It seens to nme, without getting
into the substance, that if Enpire's applications are
to revoke, they should enconpass the sanme issues, the

ones bei ng sought by Mdnight. It seens as a | ogical
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conclusion that they should mrror each other.

| f Goodni ght and Enpire, one seeking to
revoke, the other one seeking approval of the sane
thing, and we are doing this -- | included this
nostly in deference to OCD. This was an 11th hour
I ssue. And we do want to make sure that if the
Comm ssion rules on that basis, that a District Court
can't say, "Hey, that was outside the scope of what
the parties were preparing."”

So I'minclined to leave it in, but |'ll
ask again, will | get consent, or do | need to just
do the notion w thout consent?

MR. RANKIN: | don't know. | don't know
that | can agree --

MR. RUBIN:. Okay.

MR. RANKIN: -- because it's not in their
applications. So, | nmean, | think it's covered in
the order, in the scope of the hearing, because
that's sonething that's required to be shown by our
applications. But | don't know that | can agree that
It should conme in as proposed because it's not part
of Enpire's applications.

MR. RUBIN. Okay. Fair enough. Appreciate
all your cooperation and courtesy on this.

We'll hear from M. Beck and M. Suazo.
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MR. BECK: Rice and Perm an are aligned with
the OCD and Goodni ght.

MR. RUBIN: Okay. And by OCD --

M. Moander, | take it that you agree with M. Rankin
that that should not be included at the end?

MR. MOANDER: Well, the issue is, is that a
revocation is distinct fromgranting an application,
and that the Safe Drinking Water Act, that's part and
parcel of the granting of the permt.

That being said, the nore we discuss
this, which of course is always dangerous with a
roonful of lawers, is that what we're |ooking for in
this case, spreads across all the operators, al nost
regardl ess of what's goi ng on.

We need to determ ne what is actually
happeni ng vis-a-vis the San Andres and the EMSU and
the Capitan Reef.

| think that perhaps what needs to
happen is splitting off that second Nunmber 2 into an
| ndependent angle on the scope, where the OCD is
| ooking to protect or evaluate the protection of safe
dri nking water and underground sources of drinking
wat er, sonmething |like that. Because Enpire's
application is for revocation.

Now, they could denonstrate a violation
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of the Safe Drinking Water Act. That's perfectly
within their purview. But |I'mnot seeing where that
Is inherently necessary to the revocation. You see
what |' m saying, M. Rubin?

MR. RUBIN:. Yes. You'd like this to read
where that Paragraph 2, with respect to both the
Goodni ght and Enpire application, be separate?

MR. MOANDER: Yes. | think that should
resolve it. And |I'm happy to have that sort of
appended to OCD and what they -- basically, OCD needs
to investigate and then potentially enforce the Safe
Drinking Water Act in a formlike that.

MR. RUBIN:. Ms. Shaheen.

MS. SHAHEEN: Thank you, M. Rubin,

Comm ssi oners.
| think that Enpire is in agreenment with
M. Moander's proposal.

MR. RUBIN. Good. GCkay. That wasn't too
har d.

M. Suazo, | don't believe we've heard
from you.

MR. SUAZO. Yeah, thank you, M. Rubin.

|'ve reviewed. | haven't had the chance
to confer with ny client on whether or not

specifically including the Safe Drinking Water Act in
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the context of the order covering the proceeding
gives them any concerns. So | would like to take the
time to do that. | think for purposes of today in
terns of the witnesses that we have in front of us,
that it is fine to proceed.

But, you know, wi thout giving ny client
t he chance to really review and assess how this
change mght inpact Pilot's interests, I'minclined
not to take a position on the order as proposed.

MR. RUBIN:. Then let nme do this. Let ne
suggest that we continue with the hearing. | think
we have an agreenent, close to the agreenent, in
principle. | will rework this and e-mail it to the
parties over the break. And then we wll revisit
this to make sure -- because | want you all to have
sonething in witing before you say yay or nay;
that's fair, certainly.

And in the nmeantinme, may | suggest we
then continue with -- we do have one other matter
this norning to take up, and then we woul d conti nue
with this w tness.

Yes, M. Chair.

CHAI R ROZATOS: M. Rankin, | apol ogize.
just wanted to see and hear fromyou. W heard from

Enpire that the nodification that the OCD suggested
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s sonmething that Enpire could potentially work w th.
| don't think we circled back to you.

| f the nodification that the OCD
suggested to this notion, was sonmething viable to
Goodni ght, obviously, |I'msure you need a second to
t hi nk about it, but |I just wanted to nmake sure that

we caught your thoughts about that nodifications.

MR. RANKI N: Yeah, | nmean, maybe -- |'m
sorry to belabor it, and I don't nmean to. | wonder
if it may be helpful -- well, nmy inpression, ny

understanding is that as part of Goodnight's

requi rement to nmake a showi ng under itself, an
application, the way that the proposed order is
drafted is correct. Because we both have to show
that it won't inpair correlative rights or cause
waste, and that it's protective of safe drinking
wat er or drinking water supplies.

So | do think the way it's drafted is
probably incorrect, but | guess I'll wait to see how
It | ooks based on M. Rubin's proposed nodifications.
So without bel aboring that point, |I guess |I'Il just
wait and see what it |ooks |ike, and then we can
confer after we see the | anguage.

CHAI R ROZATOS: Okay. But you don't have

massi ve objections right at this point?
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MR. RANKIN: No, | don't. I think we al
agree that that assessnment needs to be part of this
scope of the hearing, and the question is just how
it's properly portrayed under the order.

CHAI R ROZATOS: Okay. | was just making
sure that we didn't have any nmassive objections on
t hat aspect.

Then | think we should proceed as you
stated, M. Rubin, and then we go further.

MR. RUBIN:. Thank you. So I wll look to
your e-mails over the lunch break, and | will have a
new version to you then.

In the neantinme, M. Harwood, as | think
we stated, he had to step out probably till the |unch
hour. He had to attend to another matter in district
court. So | will hopefully run this as the
wel | -oil ed machi ne, no pun intended, that he has been
doi ng.

So with that, the next order of business
Is there was a notion filed by Enpire to quash the
subpoena that we issued by request of Goodni ght for
the CEO of Rice. | don't want to advise the
Comm ssion on this until there's been an opportunity
for some to be heard on it.

It's your notion, | believe, M. Hardy.
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M5. HARDY: Yes. Thank you, M. Rubin and
Conmm ssi oners.

We did file a notion to quash
Goodni ght' s subpoena to the CEO of Rice. It was
i ssued | ate | ast week, after all of the deadli nes
passed for disclosure of witnesses and testinony.

The rule on pre-hearing statenents,
which |'ve cited in the adjudication provision,
expressly requires a party to provide, and this is a
guote, "the nanes of witnesses the party will call to
testify at the hearing, and in the case of expert
w t nesses, their fields of expertise."

Goodni ght never identified any w tness
fromRice as a potential witness in this hearing, and
soit's late. The request was also submtted to the
Conmm ssion ex parte without notice to the parties.
We weren't aware of the subpoena request until the
subpoena was i ssued.

And finally, the testinony of a Rice
representative is not relevant to the issues here as
we' ve just discussed the scope. Rice operates wells
t hat are not the subject of this hearing, and those
are not at issue. Rice also is a party in this case
and has not identified any of their own experts or

W tnesses to testify.
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So it's an inproper subpoena request.

It violates the scheduling order. It violates the
adjudication rule. It's untinmely. And Enpire would
be prejudiced, because at this point, we have no idea
what this witness proposes to say or what testinony
Goodni ght seeks to elicit. So we would ask that the
subpoena be quashed.

MR. RUBIN: Thank you, Ms. Hardy.

M . Ranki n.

MR. RANKIN: | haven't had a chance to even
read their nmotion. So | haven't even had a chance to
read it, but | can respond to what she's saying.

The adjudication rule that we're
operating under here says, quote, "The director or
the director's authorized representative shall, upon
a party's request, issue a subpoena for production of
books" -- I'msorry, |I'mreading the wong portion of
that provision. Here we are.

"The director or the director's
aut hori zed representative shall issue a subpoena for
attendance at a hearing upon a party's request."”
“Shal | . "

We provided a notice to all parties in
our prehearing statenent that we intended to seek and

| ssue a subpoena for the appearance of w tnesses at
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this hearing. W included Rice, Pilot, Enpire.
There were four potential parties that we identified
that we would |ikely seek subpoena for appearance of
at this hearing.

So we gave themnotice that we were
likely to do so. That canme about -- it becane
apparent that we wanted -- it was inportant to do so
based on M. Beck's opening statenent and the
docunents that he provided as part of his prehearing
st at enment .

The evidence that we intend to elicit
fromM. Curtis is highly relevant to the issues in
this case. They've been operating in this unit for
60 years. And he has sone docunents that reflect
what the early pressures are for the unit, which are
I nportant, | think, for the Conm ssion to hear and
see.

So while their wells are not directly
i nmplicated by Enpire's efforts to revoke, the
evi dence and testinony that he would provide are
hi ghly relevant. And so we think it's absolutely
i mportant. And it's the obligation of the Conm ssion
in its quest to determ ne whether there's inpairnment
of correlative rights, or waste, to hear that

evidence and to see it.
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MR. RUBIN: A question for you. You said
that you did provide notice to the other parties of
your intent to subpoena wi tnesses, including -- did
you specify M. Curtis?

MR. RANKI N: | didn't know who it woul d be,
but | found out fromtheir prehearing statenent that
it would be M. Curtis, based on their docunents. So
| didn't know who the w tness woul d be.

MR. RUBIN:. And was that notice to the
parties provided before or after the deadlines in the
schedul i ng order?

MR. RANKIN: Well, it was provided with the
prehearing statenment, when we filed that, because --
so we did not include himas a potential witness in
our initial wtness disclosures or rebuttal w tness
di scl osures, no.

MR. RUBIN. Okay. \Which cane afterwards?

MR. RANKIN: |'m sorry, what was the
guestion?

MR. RUBIN:. The disclosures pursuant to the
schedul i ng order of your w tnesses and rebuttal
W t nesses cane after.

MR. RANKIN:. After what?

MR. RUBIN:. You clained after -- you state

that you did provide sonme notice that you were
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intending to call a w tness.

MR. RANKIN: |'Il just be real clear. So
the initial witness disclosures were -- what were
t hey, in August?

MR. RUBIN. Ckay. That's what | thought.
Yeah.

MR. RANKIN: And then the rebuttal w tness
di scl osures were in January. The prehearing
statenent was in February.

As the case has evolved, you know, |
couldn't, you know, force M. Curtis to cone except
by a subpoena. So | determned that it was necessary
to do so based on ny understandi ng of the evidence.

Now, the rule provides that the
Comm ssi on shall issue a subpoena for attendance at a
hearing upon a party's request. And that's what |
bel i eve shoul d be done.

MR. RUBIN. M. Chair, Menbers of the
Comm ssi on, before | offer any advice, should you
want it on this, you do have the obligation, of
course, to go into closed session to debate the
merits of this notion. | don't knowif that is the
sense that the parties are -- and |'ve noticed this
Comm ssion tends to not go into closed session unless

it has to. So what are your thoughts?
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We'll start with the Chair. Do you w sh
to go into closed session? Do you want my advice on
the notion? Have you heard enough?

MR. RANKIN: My | also just nmke a point?

| mean, | have not had a chance to review Ms. Hardy's
notion. |'ve been preparing for this hearing day to
day. |If there's any indication that you're likely to
grant the nmotion, | would ask for an opportunity to
respond.

It's not immnent that this witness is
going to appear. W' ve requested for himto appear
only at the end of Goodnight's case in chief.

So if the Comm ssion is interested in
hearing or would prefer a full argunment on the issue,
"' m happy to oblige and provide a full response so
that we can properly respond to it. | haven't even
had a chance to review it or read what her argunents
are.

MR. RUBI N: M. Rankin, what would it take
for you to offer a response?

MR. RANKIN: | may | ook to ny coll eague on
my right here to help nme put it together, because day
to day, |I'mworking on cross and our case. So yeah,
| mean, next week would work. We can do it sonmetime

by next week, m ddle of next week.
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MR. RUBIN: Okay. And it sounds like we're
not going to get to your witnesses before then
anyway.

MR. RANKIN: Ri ght.

MR. RUBIN. Ckay. Fair enough.

CHAI R ROZATOS: | think that's the best.

So, M. Rankin, go ahead, wite your
response. And then we, as a Conmm ssion, wll
consider it at such tinme, in addition to -- we'l|l
have both so we can make our decision with full
information. So if you wouldn't m nd doing that.

MR. RUBIN:. All right. | see that
M. Harwood is back as our hearing officer.

M. Harwood, are you ready to reassune the reins?

HEARI NG OFFI CER HARWOOD: Yes. |'mnot sure
where we are.

CHAI R ROZATCS: | will fill you in. W
didn't get very far, M. Harwood. W got a |ot done,
but not exactly on the case. And poor M. Birkhead
has been sitting on this witness stand waiting for
all of us to deliberate.

The only thing that | did want to
mention to you, M. Harwood, | did nention it to you
earlier, but everybody, | do have a hard stop at

around 4:00, the latest, 4:15 today. So keep that in
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t he back of your mnds with the questions and stuff.
So, M. Harwood, now we turn it over to
you, and we're basically just picking up where we
| eft off yesterday before we went to closed hearing.
HEARI NG OFFI CER HARWOOD:  All right. | just
rem nd the witness you' re under oath, as you were
yesterday, M. Birkhead. |'m not sure who was
guestioning the wi tness when we broke yesterday.
| guess | should have guessed it was
you, M. Rankin. So go ahead and pick up where you
| eft off.
MR. RANKIN: That's a good question. \Were
did | leave off?
STANLEY SCOTT Bl RKHEAD,
having first been previously duly sworn,
testified as foll ows:
CROSS- EXAM NATI ON ( Cont' d)
BY MR. RANKI N
Q Okay. Good nmorning, M. Birkhead. It's
been quite a norning.
A Is it still norning?
Q It's been quite a norning. M head's stil
Spi nni ng.
So | think we had left off, you know,

back and forth discussing sone different aspects of
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your opinion and underlying issues relating to your

opi nion in petrophysics, in general, and Mot her
Nature's Waterfl ood and so forth. So |I'mgoing to do
my best, | think, to pick up -- I think what |I'm going
to do is just kind of pick up where we had di scussed
or touched on sone issues or questions.

And |, in the intervening tinme, have
wanted to just follow up with you on a couple
questions, nostly related to the inputs and
assunptions that went into sonme of your petrophysics
work. And then we'll go back into your testinony.

| asked you yesterday about whether or
not you had prepared any perneability curves as part
of your analysis. And you told ne that you did, that
you used standardi zed curves that are in the
literature. And |I don't even recall the author who
had devel oped them but there were three, | believe
three different perneability curves that you had
used in your analysis, that you didn't generate them
yourself. Right?

A. So the permcurves that | created were based
upon Dr. Jerry Lucia's nodel, who Dr. Davi dson
references a lot within his testinony. And yes, | did
generate the curves using ny interpretation, but they

were standardi zed curves that Jerry Lucia created
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based on separate rock types within carbonates.

Q Now, |'m asking about this because | don't
know t hat the out put of the application of those
curves was provided to us as part of the materials
provi ded to Goodni ght.

s that sonething that you woul d be able
to export and provide to us?

A. Easily. If it wasn't exported, it was | ust
an oversight. | would provide that.

Q Then | would ask that Enpire counse
coordinate with you to ensure that we have those
curves and the outputs so we can review them Because
we haven't been able to do that to date.

A. Ckay.

Q We tal ked yesterday about the oil formation,
volune factor, of B sub o. | probably got that
butchered. B sub o, now, we tal ked around that a
little bit, that it was provided to you by Enpire.

If you already know, off the top of your
head, do you know what the val ue was that you used.

A. As | said yesterday, 1.3.

Q A 1.3?

A. Yes.

Q OCkay. And that was the sane B sub o factor

t hat you used throughout your interpretations,
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t hr oughout all depths, correct?

A. The B sub o is only used within the roll-up
of the oil-in-place cal cul ation?

Q Right. Okay. W talked yesterday about how
you were cal culating the baffles, right, in your

petrophysi cs?

A. MM hmm
Q | wote this down, but | wanted to make sure
| understood it. It was a sunmmtion of the horizontal

porosity, is what allowed you to cal cul ate the
vertical perm is that right? Cl ose or not? Not
even?

A. Not even.

Q OCkay. Gve ne another shot, and tell ne how
the porosity is used to cal culate your vertical perm
and your baffl es.

A. So | did not calculate the vertical perm
fromthis. So what | did was, using the Lucia nodel,
| calculated three different perneabilities based upon
the porosity.

The baffle was created using a sinple
cutoff of 1.5 effective porosity, and that was to be
as generous as possible, because we do see conti nuous
porosity across the majority of the section.

Q And is that applied within a certain range
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of depth? In other words, is that an average
effective porosity over a certain range of depth? How
are you --

A It's a flag.

Q Yeah.

A It's a flag that's shown wherever it is
below 1.5 percent, 1.5 or bel ow

Q At any, like, half-foot increnents, or
how - -

A. It's at the step of the well data, which is
generally a half foot.

Q Half foot. Ckay. So whenever a half-foot
I nterval neets your effective porosity cutoff, then
you'd get a baffle flag?

A. Yes.

Q OCkay. On the matrix, you assigned a 2.9
matri x value, is that right, in your --

A. That's incorrect. So M. Bailey was
partially correct when he said that. | used a
variable grain density in order to account for the
addi ti on of anhydrite cenents.

For the dolomte portion of the ternary
di agram we used to cal cul ate the m neral ogy, | used a
2.9 grain density there to account for up to 20

percent anhydrite cenent as, again, being generous.

Page 547

Veritext Lega Solutions

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




© 00 N oo o b~ W N P

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

And the rest of it was -- | believe the |inmestone was
|l eft at 2.71 and sandstone at 2.65.

So the way it was a variable grain
density, and what you'll note is -- or what you can
note | ooking at nmy curves versus Dr. Davidson's, is
that the fit is very good.

Q OCkay. So it wasn't a uniform2.9. It was
2.9 and then 2.7 for the --

A. It's a variable grain density. It's using
the neutron density and PE curves to calculate a
vari able m neralogy. And then also a variable grain
density for the porosity.

Q Before | get back into your testinony, |
wanted to kind of cover sonething else as well, sort
of as a prelimnary matter. And this kind of relates
to some of what M. Bailey was testifying about
yest erday.

Because | heard himsay several tines
that the base case, your base case, your |ow case is
your petrophysical nodel tied to the core, right?

A. Yes. The core data is a cloud, so it is the
best tie to the nost reflective core data.

Q Explain to nme what you nean by "the core
data is a cloud."

A. There is a distribution of core saturations
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as you go vertically fromdepth to depth that does not
match the | og dat a.

So because we know that oil and water
are both flushed out of the system and that the water
I's replaced into the core and then flushed again, in
sone cases, when it gets to the surface, we get a
| arge variability, especially when we have residual
oil or residual water in the neasured oil saturations,
measured water saturations, which I think everyone
will -- 1 imgine, rhetorically, everyone would agree

we're seeing a large variation.

So what you look at is the -- because
we -- as M. Bailey stated yesterday, and | think
Dr. Lindsay said it as well, the neasured oil

saturation in the core is the | owest possible oil
saturation in the reservoir. |It's probably going to
be sonmet hing hi gher than that.

So what | did was | used the outer limt
of the measured core oil saturations to tie the data
to. It doesn't always fit, but that's your
petrophysics. You fit it the best you can to the
maxi mum of the m ninmum data for the | ow case.

Q Now, ny question then is, because you only
have limted core data into the San Andres, upper part

of what Enpire identifies as the San Andres, how do
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you then correlate your |logs to other deeper intervals
where you don't have core?

A. What do you nean?

Q How are you calibrating? How are you
I nterpreting your | ogs when you don't have that core
I n correspondi ng dept hs?

A. The information -- the typical petrophysical
method in looking at this data is to use the
calibration data you have and the nmud | og data and all
the data | showed during nmy rebuttal. It helps to
i nform your deci sion.

So in the wells that | showed, they have
oil saturations and trace oil stream ng cuts, oil on
the pits. There's recognition of oil below the
Lovi ngton Sand, which is generally where the core was
t aken, was Lovi ngton Sand and above.

So beyond that, what petrophysicists do,
I's they don't make big assunptions on changing the
nodel if they don't know that it changes. So where we
have core, we match the nopdel. Where we don't have
core, we use the sane nodel unless we |earn sonething
different.

Q So in addition to nud | ogs, you would al so
| ook at well tests, production tests, other enpirical

data that would help informyour analysis, correct?
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A. | think | |ooked at one production bit of
i nformati on. Because we're tal king about residual
oil, right? The definition of residual oil is it
doesn't nove.

Q Well, yesterday we tal ked about the
definition of residual oil being within a range of
20 percent to 40 percent oil saturation.

A. No, no, we didn't. W tal ked about it being
bet ween 20 -- sonmewhere bel ow 20, we don't know what
that value is exactly, and around 50 percent as a
gauge, as a guide. W don't know exactly what it is
until we know what the fluid is and the pore types and
the wettability.

Q But we understood that the wettability was
m xed wet to oil wet?

A. Yes, correct.

Q Okay. Moving back to you Exhibit L, I''m
| ooki ng down Page 3 in Paragraph 10. And I|'ve
hi ghl i ghted a passage here or a sentence that | want
to just discuss with you.

A. I'"'msorry, could you share your screen?

Q Yes. Thank you. | was having sone problens
with my Adobe again so | had to reopen nmy -- okay.
Here we go. Can you see it on your screen now?

A. | can.
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Q So in Paragraph 10, 1've highlighted a
sentence here that | wanted to just discuss with you
that relates to what we were just discussing.

You state here that, "Core residual oil
saturations are lower than the in situ value due to
degassing and flushing by water-based nud," and then
you have citations.

And | think I just want to clarify a
couple things. Nunber one, when you talk to in situ
val ue, you nean whatever the actual value is in the
reservoir prior to extraction, right?

A. That is the in-place reservoir volune. Yes.

Q Yeah. And ny question then is, if you -- as
| understood you just to say that residual oil by
definition is immobile, how nuch do core saturations
actually need to be adjusted for an ROZ where residual
oil is by definition inmmobile?

A It's immobile in its current state. Wen it
changes its state, then all bets are off as to what
nmobility -- how the nmobility will change. There is a
smal | anpunt of gas associated with the fluid. As
you're nmoving it up, it wuld start to degas. And as
Dr. Davidson put it, it will help to eject the water
and it will help to eject sonme of the oil, too.

Q Have you undertaken a study to eval uate how
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much conventional core needs to be corrected in a ROZ?

A. | have not, nor has Dr. Davidson. He just
used a rule of thunb from ARCO

Q Have you reviewed M. Davidson's rebuttal
testi nony?

A. Yes, | have.

Q And did he use a rule of thunmb in his
rebuttal testinony?

A. He did.

Q Did he verify his rule of thunb in his
rebuttal testinony?

A. He stated he used sone data from anot her
field in a different well, a cored well, to try and
justify his correction.

Q And did that correction fall within the rule

of thumb that he applied?

A. | did not look into that correction that
deeply.

Q Ckay.

A. It was a very long docunent that | got two
days ago.

Q Oh, just tw days ago?
A. Yes.
Q GCkay. So you have no opinion on

M. Davidson's --
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A. | know he used data, like |I did. He used a
rule of thunb, as | did, for an area -- the paper that
| referenced tal ks about residual oil matching. His
tal ks about residual oil matching. And | don't see
much of a difference.

Q Do you have an opinion how nuch conventi onal
core needs to be corrected in the EMSU here?

A. | believe it was probably around -- this is,
by the seat of ny pants, a guess at what ny nor nal
correction was. But it was probably around 10
saturation units.

Q What do you nean by -- can you put that in a
different context?

A If we talk in percent, it's going to get
really confusing, because we tal k about saturation as
a percentage anyway. So a saturation unit is 1 Sw
percent. So, for exanple, it would be an increase
from 20 percent SO to 30 percent SO

Q That would be a 10 saturation unit?

A. Yes.

Q Okay.

A. Yeah, as | showed in ny testinony with the
di agram from Core Lab from 1973 in the depleted oi
reservoir, the corrections can be quite a bit higher

than that. So up to 18 to 20 percent -- 18 to 20
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saturation units.

Q Rem nd ne what you were referring to there.
I n what instances would it be that great?

A. That was when the in situ core saturation,
according to the diagramfrom 1973 -- so |'mtaking
Into account -- this is not the area that we're
tal ki ng about. The saturations of the depleted oil
were 30 percent, and when it was brought to the
surface, the saturations were 12 percent.

Q And in that context, was in addressing a
residual oil zone?

A. Depleted oil would be the closest thing you
could get to a depleted -- to an ROZ

Q Depleted oil froma waterflood or from
primary production?

A. That'd be probably from primary producti on.

Q Okay. And that's actually very different
than a waterfl ooded field, correct?

A If it's residual oil, it's residual oil

Q | thought that the whole concept about
Mot her Nature's Waterflood, that it was anal ogous to a
post - secondary waterfl ood reservoir not at the end of
primary production.

A It is the residual oil that is left in the

pores. So what |I'msaying is that the diagramfrom
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1973 showi ng the correction is a possible correction
t hat was shown by them That's what happens when you
bring it up to surface.

But the correction | used was based on
residual oil fromthat paper, which was |ess the
correction than what they showed.

Q But just to be clear, the correction from
t hat paper was at the end of primary production?

A. | will have to go back and | ook at that.
They just corrected it as residual.

Q OCkay. But | thought you were telling ne it
was at the end of primary production at --

A. No. The paper from 1973.

Q Yeah.
A. I'"massumng it was possibly fromprimry
production. The one fromthis one nentioned -- | do

not know if it mentioned primary production or
waterflood. | would have to go back and | ook.

Q I'msorry. |I'mjust getting confused by
what papers were referenced.

So it sounds like there were two papers,
and one was from 1973 that addressed a conventi onal
core correction that, in that case, it was at the end
of -- it was in a depleted field, correct?

A. So that said depleted, yes. That was the
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I nformation that was given.

Q But it's not clear, as you see here today,
that it was in a field that had been subjected to any
period of tinme of waterflood secondary recovery?

A. That information was not avail able, or |

don't recall it.
Q GCkay.
A I will go to Semnole Field and all those

studies with sponge core, pressure core and just the
conventional core and show that those corrections are
well within -- sorry, speed. Those corrections are
well within [ine of the kind of corrections |I'm doing.
And m ne are probably slightly conservative to what
they're show ng in the Sem nol e papers.

Q On that, what's the range of your
corrections for your high case, if you can give them
to me? What is your correction that you're applying?

A. So the high case is based upon the
corrections.

Q | understand that, and so ny --

A. So as | nentioned, to throw a nunber out
t here, because it is going to vary, it's going to be
about probably 10 saturation units.

Q So the correction that your nodel applies on

the high case, it varies, but it's in the range of 10
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saturation units; is that correct?

A. Yes.

Q How nuch hi gher than 10 saturation units do
your corrections go on your high case nodel ?

A. | would have to | ook at statistics for that.

Q But that would be in the information that
was provided to Goodni ght to evaluate, correct?

A. Yeah. You have ny high case and ny | ow case
wat er saturation. That woul d be what you would refer
t 0.

Q GCkay.

A. As well as -- I"'mnot sure if | included the
core data or not, but the equation is definitely
avail able for use, along with using a B sub o of 1.3.

Q Yeah. Forgive ne, | don't nean to retread,
and it's probably because you were tal king fast and
probably because |I'm a | ayperson and not a
petrophysicist. But |I know | did ask this question,
but | want to make sure that | understand it.

And the question is, because you don't
have core down to the base of your |ogs, right, how
are you varying mand n where you don't have the core?

And | know | asked that question
al ready, but | want to make sure | understand, because

| don't actually recall what your answer was on that.
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| want to make sure | understand it.

A. You didn't ask about m and n.

Q GCkay. OCkay.

A. I'm happy to -- happy to talk about it.

Q Very good. So as to mand n specifically,
how are you varying mand n in the deeper intervals
where you do not have the core?

A. So the Focke and Munn equation, | can
present the equation for it. They're based on three
different rock types based upon perneability ranges.
So | gave a fairly conservative perneability range. |
applied a 2.3 m ni num m based upon data that has
al ready been collected or used by other entities to do
petrophysics in the San Andres. Then it varied
upwards fromthere, which is typically based upon
porosity.

Q How about the n val ue?

A. The nis alittle bit nore conplicated
because that is entirely based upon wettability,
saturations, saturation history, things |like that.

The way that | varied it was by finding
a good match, starting off with a baseline. The
variation can go from about 3 to upwards of 9. In
reality, the saturation exponent can go up to about 21

I n some car bonat es. So this is a somewhat
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conservative value as well.

Then | applied to -- nade a porosity
algorithmto matched it to -- that matched with the
core data. And then | adjusted that algorithmto a
nonl i near function to match to the corrected core
data. So the range is still the same regardl ess.

Q And now, you did have the NuTech data
analysis in front of you, and you understand -- you
did have the NuTech analysis, right?

A. | did have it. It wasn't -- yes.

Q OCkay. Do you understand that they varied
their mand n with depth based on a Departnent of
Energy study that identified the ranges of mand n
values in four counties in Texas?

A. | believe so, yes. | seemto recall that.

Q OCkay. And you agree with ne that your
approach here is different than what NuTech did?

A. Different, yes.

Q And that results in different oi
saturations with depth in your analysis conpared to
NuTech's anal ysi s?

A It would.

Q And next page here, | think in this
par agr aph, Paragraph 12, you're tal king about

eval uati ng and assessing Dr. Davidson's approach. And
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in general, you're criticizing Dr. Davidson for his

I nterpretations with depth.

And here I'mgoing to just -- I'll read
into the record the cite and the portion that I'm
hi ghlighting here. "In other wells, we continue to

see a suspicious interpretation change happen j ust
above Goodnight's top of San Andres. Interpretation
of the ROZ as shown by Dr. Davidson shows a change in
I nterpretation nmethods driven by their deeper pick of
the Grayburg base and a presunption of much poorer
reservoir quality (rock types) over nobst of the

San Andres." And then you cite to your exhibits, L-5
through L-8. Did |l read that right?

A. Yes.

Q GCkay. VWhen you say "suspicious," what do
you nean by suspi ci ous?

A. You usually don't see bl ocky shifts and
saturation changes through reservoirs when you have
continuous porosity and resistivity, especially not
from ROZ-| evel saturations to non-ROZ-| evel
saturations within just a few feet.

Q Okay. What is your understanding of the
basis for Dr. Davidson's shift in his petrophysical
anal ysi s where you see that change?

A. Al though he was sonewhat vague within his
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description of what he did, but from what I
under st and, he described a facie type based upon a
slight shift, a very slight shift in gamma ray. And
that slight shift in gamma ray showed that it tried --
choose a stock value of what the resistivity index
shoul d be for that rock and placed it in the

wackest one range, wackestone/ packstone range, or at

| east the non-ROZ range of saturations.

From that point on, the resistivity --
fromthat point on, the resistivity doesn't matter.
It will just calculate a very high water saturation
regardl ess.

Q What do you understand the basis for the
shift in gamma ray to be, or the change in gamm ray
to be?

A. From speaking to Bob Lindsay and fromhis
experience in the field, | understand it to be arkosic
sands.

Q Do you have an understandi ng what would
change in the sands throughout those depth interval s?

A. There's generally potassiumthat would occur
with some of the feldspars that are within the rock.
Gamma rays al so seemto vary for nmultiple different
reasons. It is unfortunate we didn't have a spectral

ganmma ray in the field.

Page 562

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



© 00 N oo o b~ wWw N

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

Q But that's your understandi ng of
Dr. Davidson's nodel. Do you have any under st andi ng
for what would influence the ganma ray wi th depth,
ot her than arkosic sands?

A. You have three options. You have uranium
t hori um or potassium so any conbi nation of those can
adjust it. All those sources can cone from many
di fferent things.

Q | kind of want to just touch on this table,
but | think you did address this to sone extent in
your summary. | think | took nme a little bit, but I
think | understand what you're doing here. |If you
woul dn't m nd, just take a quick nonent to explain

again what this table is show ng.

A 1'll definitely give it a shot. So
believe that what | did was | took ny | ow case nunbers
and cal cul ated an original oil in place and MVBO
mllions of barrels per section, and that's what's

shown on the left-nost numeric col um.

To the right is the high case for that,
meani ng that the answer is nost |ikely somewhere
between the | ow and the high case.

To the right of that, | have the
Goodni ght nunbers that were given within

Dr. Davidson's testinony. Wthin that testinony, he
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gave the -- which | presune is based upon his curves,
were 6.9, 13.3, so on and so forth. These were based
upon the tops that Goodni ght provided us for their top
of San Andres.

When | ooking froma perspective that
their top of San Andres is incorrect, we see that the
oil in place for even Goodnight's interpretation
I ncreases significantly.

Q And that's in this colum here, right?

A. That is in that colum there.

Q And the difference for that increase is
sinply because you're noving the top up to Ops's top,
ri ght?

A. Yes.

Q Okay. And because you didn't apply -- you
break up Goodnight's -- this interpretation. You just
put it all in San Andres because -- |'m butchering
t hat question, so |I'mnot going to pursue it.

But | think I understand what you did.
Because Goodnight did not follow Ops's topics, you
couldn't partition Upper and Lower San Andres as you
di d?

A. | did want to presune that.

Q GCkay. But your understanding is that

Goodnight is not injecting into -- well, you didn't
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address that, so | won't bother asking that question.
In this next section here, Paragraph 15,

| think you start getting in to your analysis here.

You state that, "We see in the interpretation of the

wreline, as well as shows in nudl ogs and core with

avai l able wells that the ROZ zone consistently appears

in the same intervals with oil saturations greater

t han 20 percent. This suggests |arge anmounts of

continuity across the interval."

Did | say that right?

A. Yes.
Q Okay. | guess ny question to you is, |
don't see -- I'mtal king about your exhibits here. |

don't see where in your exhibits you've denonstrated
that the oil accunulations that you've identified are
correlated across the interval.

A. | was asked to read about Dr. Davidson's
testinmony. | was not asked to present evidence for
t hat .

Q Ckay.

A. So what | can say, is that when you mgrate
oil into a system that's a great sign of continuity.
Havi ng water everywhere is just status quo. Wen you
have oil in several wells across a |large area, you can

assune that there is sone |evel of continuity across
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the m gration pathway.

Q Are you saying that you're finding oi
saturations -- that those oil accumul ations are
mappabl e across those intervals within the San Andres?

A. | have not gone through that step that we
can say that we see -- we comonly see within the
San Andres oil saturations.

Q Okay. Then | guess | m sunderstood what
you' re saying here. Because | thought | understood
you to say that you're finding consistent oi
accumul ations across -- | guess when you say "across

the interval," you're tal king about the entire San
Andr es?

A. Yes.

Q How many feet thick is the San Andres?

A. It can vary, but up to 1500 feet in sone
pl aces. \Where we have core, it's the Upper
San Andres, which is, of course, not as thick as that.

Q So you're saying that you haven't yourself
then gone in to identify whether the discrete oi
accunmul ations that you identify that exceed 20 percent
are actually across the sane correlatable intervals
within the San Andres?

A. Yes, | have not gone through and done that.

What you can see, though, is just above the Lovington

Page 566

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

sand, you commonly see the sanme expression of an ROZ.

Q OCkay. And now you're talking about above
t he Lovi ngton Sand?

A. Above the Lovington Sand?

Q Yes.

A. | can't speak to the |arge amount of ROZ I
found below as to how that correl ates across the
field.

Q Okay. So here in Paragraph 19, you state
that, "There are several pieces of evidence pointing
towards the existence of nmultiple continuous ROZs in
t he Upper and Lower San Andres as discussed in this
docunent . "

Of course, you're referring to your
statenent, right?

A. Yes. And the context of that is in a
vertical sense.

Q Understood. Now, on that point, are you --
| believe you heard -- you were here for Dr. Lindsay's
testi nony?

A. Yes, all of it.

Q Al of it. D dyou hear Dr. Lindsay testify
that it would be unique to have a situation where we
have nore than one ROZ or a single ROZ extending

across conposite boundary interval s?
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wher e

be, towards the end. The discussion changed where he

agreed that there could be.

Perm an Basin or el sewhere where there's nultiple ROZs

across different fornmations?

that you can point to?

Enmpire's marked as Exhibit C1. This is from
M. Melzer's testinony. And it's what | think --
M. Mel zer, he can correct nme when he gets up,
per haps, but ny understanding is that this is

presented as the sort of classic residual oil zone

profil
above,

t he oi

residual oil zone, you get decreasing oil saturations

unti |

of sort of a classic ROZ profile?

A. | renmenber there being a | ong discussion

that was, | believe, discussed that there could

Q Are you aware of any ROZs anywhere in the

A. | have not | ooked at the data with that in

Q So as you sit here, you're not aware of any

A. No, because | haven't | ooked at those wells.

Q I'"'mjust going to share with you what

e, show ng where you have the main pay zone
and then you have the residual oil zone bel ow

| -water contact. And as you go down through the

you get to the base oil saturation.

s this your understanding, generally,
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A. That is the typical expression. And | just
woul d rem nd you that this is exactly what's displ ayed
in the depleted oil zone case in the plot | was
show ng.

Q What exactly was as displayed?

A It's when you showed the -- when | showed
the 30 percent to 12 percent. So just as a rem nder
that this is likely expressing sonething simlar to
t hat .

Q 30 percent to 12 percent. |'mnot --

A. Going back to the core corrections, and it
was fromearlier, a few m nutes ago.

Q Okay. Just so I'mclear, because |'m not
exactly following you. Explain to ne how that's the
case with this exhibit.

A. It's showing a residual oil zone below a

conventionally produced oil zone. So you wll have --
as it's produced, you will create residual oil.
You'll produce it down to a | evel where the oil cannot

nove anynore.
Q It's your understanding that what's in this
ROZ i s what has been produced, what's remining

post-primry production?

A. Yeah. And according to this plot, | do see
now that it says a naturally swept interval. So that
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woul d be naturally swept as in water noving through it
as the oil was produced fromthe top, would be ny
i nterpretation of the chart.

Q Yeah, that's ny understanding, too.

A. Okay.

Q OCkay. So this is naturally swept. And ny
understanding fromthe literature and M. Ml zer's
testinony and Dr. Trentham s testinony is that a
residual oil zone followi ng Mother Nature's Waterfl ood
I s conparable to what you would see at the end of a
secondary waterflood. |Is that your understanding?

A. It could be. [|I'mnot an expert in that.

Q Okay. So you're not famliar with the ROZ
literature or how to conpare Mther Nature's
Waterflood ROZ to a post-secondary recovery
wat er f | ood?

A. | have the data that | have fromthe
calibration of the core saturations and from reading
the literature of Trentham and Li ndsay and those.

Can | speak to that there is increased
production after a secondary waterfl oods? Yes. How
much is it, | can't speak to.

Q Okay. Wuld you agree that this classic ROZ
profile is not -- that your oil saturations that

you' ve identified in your wells in aggregate do not
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match this classic ROZ profile?

A. If it's a conventionally produced oil zone,
then it shouldn't. This would be a nmuch higher
porosity, typical -- well, actually, if it's the
San Andres, then it would be. No, because this is for
one porosity. This is not for an entire -- this kind
of plot is made for one porosity with one capillary
pressure, or many capillary pressures along depth.

So this may not be for the sanme kind of
rock that we have in the ROZ that we have here. This
could be for a 14 percent porosity rock. If | |ook at
It again, and if it's, say, a 5 percent porosity rock,
it would |l ook significantly different.

Q How about if | cut off this conventionally
productive ozone portion of this and just ask you
whet her your oil saturations in the |ogs that you' ve
I nterpreted, would you expect themto match this
portion of the ROZ curve?

A. In the high case, they would be around that
level. In the | ow case, they would average around the
30 percent range.

Q Let ne rephrase ny question then and ask you
to ignore the saturations at the bottom and just
concentrate on the profile. Okay?

' m asking you, wouldn't you expect in

Page 571

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

an ROZ to see higher saturations at the top of your
ROZ interval and | ower at the bottonf

A. Wth Mdther Nature's Waterfl ood, not
necessarily. And |I'm not sure that we have the
resolution, the resistivity to actually see that with
the variable n that we have. There is potential that
since there's nultiple charges, that a |lot of things
can be happeni ng.

Q You told nme that you haven't reviewed
extensively the literature around Mdther Nature's
Wat erfl ood ROZs, correct?

A. I've read through it. | can't say |I'm an
expert on it. Dr. Trentham and Dr. Lindsay have been
doing it for a very, very long tine.

So it mght be a good point to bring up,
if you can go back to that sanme chart that you had
before, that |'mgetting asked several tinmes about the
oil saturations and why they get up to 50 percent.

Resi dual oil saturation is inverse to
porosity. The | ower porosity you have, the harder it
Is to produce, the nore oil sticks to the pores, and
the high percentage of the oil is in the pore. The
hi gher porosity it is, the nore it gets flushed and
the | ower your saturation is.

So if you look at my curves, what you'll
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see i s that saturations above 50 percent are all bel ow
about 10 -- 8 to 10 percent porosity. The saturations
t hat are above 10 percent are all around -- above 10
to 20 percent porosity.

Q So how does that work if you want to go in
and flood it with CO2? How are you going to get the
CO2 to go in those tight pores when you've got |ots of
ot her preferential pathways?

A. That's not nmy expertise. But | know in
wat er f|l oodi ng, they can mtigate that pretty easily.

Q Have they been able to do that in the EMSU?

A. The Love paper -- I'mtrying to go back to
the Love paper because |I'm not an expert on that
either. But | believe the purpose of that paper was
to show the increase in oil production after
mtigating that.

Q You're not aware what the projected high
case or | ow case or what the actual waterfl ood
recovery is for the field, are you?

A. Absol utely not.

Q So you don't know how successful any of that
was, do you?

A. Fromthe concl usions of the paper, they said
that it was inproved significantly, is what they said.

Q Okay. But you're not an expert in
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eval uating recovery of oil saturations from CO2
I njection, are you?

A. Absol utely not.

Q No. But you know, based on what you
understand, that in these ROZ plays, ROZ zones, that
you tend to see the higher oil saturations with the
| owest porosity?

A. That would be, by definition, residual oil,
yes.

Q Yeah. And the reason for that, just to be
clear, is because despite the nultiple, nmultiple pore
vol ume sweeps and the nove to oil-wet systens, and
because probably noving to an oil-wet system you're
stripping all the high ends and the oil is becom ng
nore nobile and the oil that is left after those
multiple pore volunes is the oil that's the farthest
to reach, right?

A. Yes.

Q Al right. Let's see. Page 8 here, I'm
going to look at this second highlighted portion here.
"The Ops Geol ogic solution continues to follow the
resistivity and porosity while Goodni ght water
saturation imediately increases to |argely above 80
percent with no defined seal or change in resistivity

to support the assertion."
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And | guess we're tal king about the EMSU
746 here, right?

A. Yes, such as that.

Q Yes. Okay. | think the question |I had
around this, | think we discussed. Because | wanted
to ask you nore about what you under st ood
Dr. Davidson's nodel to be and why you thought he
m ght be interpreting changes at those points. But |
guess | mght ask that question again.

Do you have an understandi ng for what
exactly Dr. Davidson's nodel is and why he's
I nterpreting changes at those points?

A. | do. Because he's interpreting a very
small shift in gamm ray at that point.

Q Al right. Okay. 1've asked you about what
your understanding was for that gamm ray shift, and |
think you' ve given nme what you understand it to be.

A. | know that there are arkosic sands there.
| know that the other indication -- like, |I haven't --
we don't have spectral gamma ray to say what the
actual cause of the gamma ray shift is.

Q Okay. Now IlI'mgoing to pull up I think it's
your L-26, which addresses this particular | og.

MR. RANKIN:. M. Hearing Oficer, this next

sectionis alittle bit nore extensive. Il would |ike
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to not get into it before taking a lunch break. It's
alittle early, and if it's okay with the Comm ssion
and parties, | mght suggest that we take a break a
little early today so that | don't have to interrupt
my flow of cross on the next section of this portion
of my exam nati on.

HEARI NG OFFI CER HARWOOD: Chai r man Rozat os.

CHAI R ROZATOS: "' mokay with it. We'll
meet back at 1:00.

HEARI NG OFFI CER HARWOOD: That woul d be an
hour and 20 m nutes.

CHAI R ROZATOS: We've been giving an hour
and 15.

HEARI NG OFFI CER HARWOOD:  Fai r enough.
Shoul d we take a vote?

MR. MOANDER: OCD does not object because
| "' m happy to eat |unch any tine.

CHAI R ROZATOS: Ms. Shaheen.

MS. SHAHEEN: | woul d just note that
M. Birkhead is here today and he | eaves tonorrow, so
we need to finish up with himtoday.

CHAI R ROZATOS: How much | onger ?

MR. RANKIN: | don't expect to have any
problens with that. | think |I probably woul d have,

don't know, an hour at npbst after | unch. So | don't
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think it would be a problem
| just don't want to interrupt my |ine
of questi oning.
CHAI R ROZATOS: M. Mander?
MR. MOANDER: |'m not anticipating crossing
this witness unless sonething comes up in
M. Rankin's cross-exam nation.
CHAI R ROZATOS: M. Beck.
MR. BECK: No objection.
CHAI R ROZATOS: Thank you.
M. Suazo.
MR. SUAZO. No objections from Pil ot.
CHAI R ROZATOS:  So, | think, M. Shaheen,
fromwhat | hear, it will be kind of wapped up for

M. Birkhead today. The day has been cl assic.

Anyt hing that can go wong will go wong. But it
seens |like we'll probably be able to wap it up.
We'll have a solid three hours afterwards, and we

could just kind of go through it.

MS. SHAHEEN:. Thank you, M. Chair.

CHAI R ROZATOS: Thank you.

HEARI NG OFFI CER HARWOOD: Ms. Hardy, do you
have another witness in the queue after M. Birkhead?
Is it Dr. Buchwalter?

MS. HENRY: Yes, that's correct.
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HEARI NG OFFI CER HARWOOD: He woul d be
avail able if we have tine this afternoon.

MS. HENRY: Yeah.

HEARI NG OFFI CER HARWOOD: Okay. Well, al
right. We're cutting into our |unch hour already.
Let's go off the record and get to the inportant
stuff.

(Lunch recess was held from 11: 43 a. m
to 1: 00 p.m)

THE HEARI NG OFFI CER: Are you ready to
proceed, M. Rankin?

MR. RANKI N: Yes, | am M. Hearing Oficer.
Thank you.

THE HEARI NG OFFI CER: Were there any
prelimnary matters before we get right back into

testi nony? Do you have sonething, M. Hardy?

MS. HENRY: | just had an update on our
wi t ness order due to schedul es. | advi sed
M . Ranki n.

After M. Birkhead, we are stil
pl anning to call M. Buchwalter. But then tonorrow,
we woul d call next Bob Trentham because he has
limted availability.
HEARI NG OFFI CER HARWOOD: Okay.
MS5. HENRY: And then after that, we would
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call Steve Melzer, and then Joe MShane, Gal en
Dillewn, Jack \Wheel er.

THE HEARI NG OFFI CER: You're being pretty
optimstic.

MS. HARDY: | know. Hope springs eternal.
Deacon Marek, and then WIIliam West.

THE HEARI NG OFFI CER: All right.

M5. HENRY: Thank you.

HEARI NG OFFI CER HARWOOD: Thank you.

Okay, M. Rankin. Pick it back up with

M . Birkhead.
BY MR, RANKI N:

Q Good afternoon, M. Birkhead.

A. Good afternoon.

Q We had left off and | was going to get into
anot her section of your testinony where you had done
sone analysis on a particular well. That's the 746.
And | guess you don't have a map, do you, show ng
where all these wells are |ocated, in your testinony?

A. No. But Ryan Bailey does.

Q Ryan does. Ckay. WMaybe it would be hel pful
to have that just so everyone can figure out where we
are, as |I'mjust thinking about it right now Do you
happen to know which exhibit it is, by any chance?

A. Wth Ryan's testinony, no.
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Q Okay. Let's see if | can find it rea
qui ck. Okay. GCot it.

So, M. Birkhead, | think the next
section or topic that 1'd like to discuss with you is
your specific interpretation of this one well, this
EMSU 746. And here |'ve got up M. Bailey's
Exhibit K-2, and it shows the outline of the EMSU
unit.

And the wells that have been interpreted
by Ops Geologic are the wells with the green stars,
correct?

A. As far as | know, yes. | didn't make a map,
but yes, that |ooks like that is what Ryan said
yest erday.

Q Okay. And the well I'mtalking about here,
that we're going to engage in, is the EMSU 746, and
it's this well. | can't tell whether it's in
Section 14 or 15, but it's sort of on the eastern side
of the -- southeastern side or eastern side of the
unit?

A. Yes.

Q OCkay. Back to your Exhibit L-26. This is
the interpretation or final solution that you have
provided for this particular well, right?

A. Yes.
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Q Okay. So there's one particular area that
" m nost interested in here, but just to orient the
conmm ssioners, if you would, just explain to us,
because | don't think we' ve seen one of your
I nterpretations yet, your interpretive logs, if you
woul d just get us oriented left to right on this well
| og.

A. Certainly. So they are nunmbered, each
track, or nanmed by the kind of track that it is. So
in the first track, it is the depth track. It just
shows nmeasured depth, not subsea, unfortunately. It
al so shows the picks of the tops as done by Ops
Geol ogi c.

The second track is the tops as provided
by Ryan from Ops Geol ogic.

The next track is the gamma ray, which
Is going to be an indication of lithol ogy, along with
a cal i per.

The next track, Track 6, is the LOD and
LOS. That is the lateral log. It's the resistivity
curve, scaled from.2 to 2000 on a logarithm c scale.

Next we have neutron and density, wth
the PE curve included. Then we have the | ow case pay
flags to the left and the pay flag high case to the

right. So you'll notice in several cases they're
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sim |l ar because the saturations change slightly.

On the next track over,

track, we see the tota

the porosity

porosity and effective

porosity, BVW which is just the Sw tines porosity.

And then nmy baffle curve to indicate where there could

be baffl es.

The next place is lithol ogy,

t he San Andres,

neutron density and PE.

wher e over

i thol ogy was interpreted using

And then the |last track, what's call ed

19, what we'l |l

calculated from .01 to 100,

call 19, is the perneability that I

usi ng the Lucia nethod.

Q Thank you. | may need rem nders once we get

down bel ow t he header when we can't see them Ckay?

Thank you.

Just so |I'mcl ear,

here, are these the baffle flags?

t he green bars over

A. Those are the -- yes, possible baffle flags.

Q Ckay.

Yeah, all right. And, again, these

are the pay flags, right, or -- yeah, the pay fl ags.

H gh, right, low, left, right?

A. Correct.

Q Okay.

And then you've got your tops, and

these are the tops that Ops CGeol ogic picked for each

of these interval s?
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A. Yes.
Q Okay. Let's see. So, just kind of cruising

t hrough here, we were talking a little bit about the

ganma ray issue or, you know, gamm ray signal. And
the gamma ray is the first -- well, this is the gamm
ray track, right? | guess the third sort of track

fromthe left, right?

A. Yes.

Q Okay. So this green line is the gamma ray,
and there's a slight shift in the ganma ray. As you
wor k your way through the Grayburg, you get this bit
of a spike of gamma ray, and then there's a shift in
the gamma ray bel ow that depth, right?

A. Right, at the Lovington Sand.

Q Okay. And just so | understand, it's your
understanding that that is the gamm ray shift that
Dr. Davidson is focusing on in his analysis, correct?

A. That or slightly above it.

Q Yes.
A. And it's the -- sorry. It's not that huge
shift. It's the mnor shift between, say, 4200 and

4000.
Q GCkay. That's your understanding of what
he's | ooking at?

A. Yes.
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Q Okay. Al right. Now, I'"'mjust going to
scroll down a little bit farther, because this is
where |'mparticularly interested in your analysis
down here, okay, in the |ower portion of the Lower
San Andres. Ckay?

And here | see, you know, around 5, 000
feet, and a little deeper, |I'mseeing -- you know,
you're interpreting fairly high oil saturations,
right?

A. Yes.

Q Okay. So | would like to engage with you
and tal k through your interpretations for the
different inputs and factors that you've interpreted
here. So | don't know if you have anything to say to
me about the gamma ray over here or not, but, you
know, is there sonething that you have interpreted or
sonet hing that you have to say about the gamm ray,
how it influenced your interpretation in this portion
of the | og?

A It is fairly clean. It looks like it's a
cyclical environnent, or like it's a -- yeah, |ooks
|i ke there's a tinme conmponent to it.

Q There's a what?

A. Different depositional -- thin depositional

envi ronnents, thin deposition.
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Q Okay. Now, | guess I'mgoing to skip over
to the porosity, which I think is this log, this
interval, this track here, right, that I'm
hi ghl i ghti ng?

A. Correct.

Q Okay. So | guess I'd like for you to talk
tone alittle bit about your porosity track here,
especially in this interval where you're interpreting
hi gher oil saturations.

And just for reference, again, | think
we' ve covered this, but it's a new day, each of these
tick marks is a 20 percent oil saturation or
20 percent; is that right?

A. Yes.

Q And so fromleft to right on this track is
| ow oil saturation to high?

A. Yes, correct.

Q And the blue is your |ow case and the red is
your high case?

A. Yes.

Q Okay. Now, in this interval where you've
i nterpreted and flagged both in your high and | ow case
net pay, I'd like for you to talk to ne a little bit
about what you're seeing in the porosity curve here.

A. W see that porosity goes froma fairly high
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val ue on each of those. Each of those incisions, each
of those grid lines are 10 PU.  So it's actually not
20 in those, it's 10 PU.

So we go from about 15 percent porosity
above, where we expect to see a fairly | ow oi
saturation residual, to slightly -- to a place where
the porosity drops down fairly [ow to around
4 percent, alittle bit greater than 4 percent, where
t he residual oil saturation goes high because it's |ow
porosity.

Q OCkay. Now, in your interpretation for
porosity, what are sonme of the input paraneters or
factors that would influence how you're interpreting
your porosity in this curve?

A. It's density, neutron and PE.

Q And when we tal ked about this earlier,

think I asked you what your -- because in terns of
your density and neutron, | nmean, how does your
dolomte matrix affect your influence here -- affect

your interpretation?

A. Can you rephrase the question?

Q How does the dolomte matrix that you've
sel ected influence your interpretation here on the
porosity curve?

A. The dolomte matrix affects -- it gives
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slightly higher porosities, given an already tight
bul k density.

Q Okay. Now, | understood that you were using
2.9 as your factor for dolomte in your
I nterpretation; is that right?

A. Yes.

Q And as | understood, with a 20 percent val ue
for dolomte?

A. About a 20 percent inclusion for anhydritic
cements.

Q A 20 percent inclusion for anhydritic
cenents, yeah

A. O heavy mnerals. Unfortunately, it's a
ternary diagram There's not a fourth leg to it.

Q Say that word again.

A It's a ternary diagram You have three
points to it, one for |inmestone, dolomte and
sandstone. Those minerals are not arbitrary, but
that's what they' re based on. Sonetines you have to
make adjustnents for certain other heavier mnerals.

Q Okay. So what is your dolomte, then,
matri x density that you' re using?

A. | just nentioned. Wthin this elenent of a
variable grain density, I"'musing 2.9, assuning the

anhydrite cenment, 2.65 for the quartz el enent, and
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2.71 for the linestone el enent.

Q Ckay.

A. It takes all three of those to cone up with
a variable grain density. So the grain density of the
rock itself is sonewhere in between all of those.

Q So ny understanding, it's very cursory here,
but my understanding is that for dolomtes, there's a
range in the literature, a range of the matrix, that
I's generally assigned between 2.83 and 2.87. [Is that
generally the case?

A. Yes. And that's why | added the other
three-tenths to get to the -- solve for the slightly
heavi er m neral s.

Q OCkay. And how did you cone to use that
hi gher 2.9 value for your dolomte matrix?

A. Fromthe literature, understanding that
there is going to be a certain anmount of anhydritic
cenment throughout it, and that the porosity -- the
Umaa- RHOmaa cross-plot plotted a little bit higher
than dolomte, indicating that there was sonething
heavier in there.

In order to match that, you have to
adjust the matrix density of the point that is cl osest
to, to include and to get a correct grain density

across it.
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Q So, | nean, because you don't have core down
here, right, there's sone uncertainty about what
val ues you're going to be selecting for your porosity,
ri ght?

A. Even with -- well, there's tine and tested
nodels. As |'ve said nmany tines, in petrophysics,
there is uncertainty. So | use tried and tested
nodel s for how to cal culate the m neral ogy through
this, using literature to cone up with nmy sol ution.

Q OCkay. Now, on the anhydrite, did you
cal cul ate for ranges of anhydrite, or did you just use
a 20 percent for that?

A. Using a variable grain density would be
junmping the shark to make a guess on the anhydrite
vol une throughout the entire thing. It's nmuch better
and much nore reasonable to pick a baseline val ue,
because it's going to have a very little inpact
anyway, because it's such a small percentage of what
I's such a smal |l percentage.

Q So based on this porosity log -- let's maybe
wal k through it. So from 4800 feet down, you' ve got
hi gher fromright to left, right? So the higher
porosities, this is a higher value, and this is a
| ower value, closer to this line on the right?

A. Yes, that is higher to | ower.
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Q Okay. So the bigger, the nore blue, the
nore porosity?

A. The nore to the left, the nore porosity,
yes.

Q OCkay. So the nore to the left, the nore
porosity. Okay. So going from 4800 feet down the
track, |I'mseeing relatively higher porosities. And
then as | approach your higher oil saturations, |'m
seeing the porosities decline, right?

A. Yes.

Q And ny understanding is, you're telling nme
that | ower porosity is indicative of where the oil is
going to be because the oil was trapped in those |ower
porosity zones?

A. That's the physics.

Q Got it. And what's causing the shift here
to | ower porosity in this track?

A. There could be an increase in cenents.

Q What gives you the read -- | nean, in other
wor ds, what are you reading that gives you the | ower
porosity? How are you reading -- | nean, what's
telling you there's | ower porosity?

A. The density increases.

Q Okay. Al right. Nowl'mgoing to talk

next about the resistivity curve. Rem nd nme which
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curve is resistivity.
A. That would be the fourth one fromthe left.

Q Including the depth track and the fornmation

track.

A. Yes.

Q One, two -- that's your gamm ray, so this
one here?

A. Yes.

Q Okay. So it's the one with the aqua and the
bl ue?

A. Yes.

Q Okay. So ny understanding is that your
I nterpretation, your curves or your petrophysical
nodel is nore sensitive to resistivity than
Dr. Davidson's; is that fair to say?

A. Yes.

Q Okay. On the resistivity, | would like for
you to do the sane as we just did for the porosity,
and starting at about 4800 feet. And | guess, which
I's the high case and which is the | ow case?

A. One is a shallower resistivity, and one of
themis a deeper resistivity.

Q Okay. Which is shallow and which is deep?

A. The shal | ow shoul d be the bl ue one.

Q So, if you would, just narrate for nme what
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you're seeing in the resistivity curve as you go from
4800 feet down through the higher oil saturation zone.

A. We're seeing lower resistivities through
that, spiking at certain intervals, and to a fairly
noder at e val ue.

VWhat | would take this to be is an
i ndi cation of a zone that is nostly water-bearing.

Q Okay. Before we get into how you cane to
that conclusion, I would like you to just explain for
me, and perhaps at |east one or two of the
conm ssioners, how resistivity is used to interpret
the fluids in the |og.

A. Okay. |'d be happy to. And if | go on too
| ong, let nme know.

So resistivity is incredibly inportant,
because it's one of the few ways through history to
see what the anmpunt of fluid is you have downhol e.

We do not see oil saturations downhol e.
We see water saturations. Because oil is infinitely
resistive. So what we can tell is the volune of
sonething that is conductive within the system So
knowi ng the porosity, the resistivity and the
salinity, we can actually figure out what is pay or
non- pay or hydrocarbon bearing or non-hydrocarbon

beari ng.
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So we basically have to have sonethi ng
that is conductive within the systemto have a
resistivity. And typically, if you have porosity, the
nore resistivity you have, the better chance you have
of havi ng hydrocarbons.

Q There's a lot there. And |I'mgoing to have
to just ask you to break it down, and |I'm going to ask
you questions. | may ask you to repeat, but |I'm going
to work on each of those elenents. Okay?

A. That's fine.

Q So things that are resistive -- in other
words, you're trying to pass electrical current
t hrough the formation, right?

A. Yes.

Q And things that are resistive don't do that
as well, right?

A. Correct.

Q So higher resistivity neans that they're not
conducting electricity through the formation, right?

A Well, it -- yes.

Q Yeah. In very sinple terms, yeah.

OCkay. And oil does not conduct
electricity well, does it?

A. At all, yes.

Q But saline water does?
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A. That's true. Correct.

Q And does rock?

A. Depending on the rock. It depends on the
rock.

Q Okay. So here, what's your lithology in
this zone?

A. This is dolomte and |inestone, and there's
alittle bit of sand in some parts of it. And what
l"minterpreting as to be a noderate anount of clay.

Q Okay. So dolomte, linmestone. And what
el se?

A. There's a little bit of sandstone show ng up
as the yellow. And then the rest is what's currently
being interpreted as clay.

Q Which is the clay?

A. That would be the one to the outside.

Q That would be the what?

A. Sorry. The dashed green. There's the
dashed green that's nore to the left side than to the
ri ght side.

So if you look at the lithol ogy track,
it would be the one that's to the left side of the
track, shaded.

Q This little band here is to the left side of

the track?
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A. | can't see your cursor. \Vhere is it?
Yes.

Q | guess it spikes up here a little bit, huh?

A. Yeah, where the gamm ray goes to a higher
value, that's where there's a little bit nore clay
I nter preted.

Q So up here. So you're interpreting sone
clay above about 4800 feet?

A. Yes.

Q Okay. Now, given that lithology in this
zone between where the higher oil saturations are,
what is your interpretation about the conductivity or
resistivity of the rock there?

A. Wth the higher oil saturations?

Q In that zone where there is a higher oi
saturation, yes.

A. Okay. M interpretation is that since |I am
conputing porosity across it, although |Iow, and
because we are | ooking at ROZs, and we do have very,
very high resistivity, that wwth porosity and
resistivity can be nothing el se other than sonething
that's non -- unless it was infinitely freshwater, we
woul d not see a reflection |like that, and it woul d be
off the charts if it was. So this has to be sone

noder at e anount of hydrocarbon. And because it's | ow
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porosity, it has a higher oil saturation per unit
vol une.

Q | don't think that answered ny question. |
was asking about the rock, the resistivity of the rock
here.

Based on your interpretation of the
lithol ogy, what's your understandi ng of the
resistivity of the rock, the lithology, in this zone?

A. Yes, so -- I'msorry. \Wenever you | ook at
the rock, and there's a |low porosity, this rock,
dolomte linmestone, it is very, very resistive.

Q Right.

A. Clays are not very resistive. Wen you | ook
at the dolomte and see the highly resistive rock with
m nor porosity, porosity tools still work. So we have
a resistive rock, and we have a resistive fluid within
the formation.

Q Okay. I'msticking with the rock here for a
bit.

A. So we deal with bulk volunes, and that's --
It's hard to deal with it. You're asking about the
resistivity of the rock. The resistivity of the rock
i s high.

Q Thank you. OCkay. So we knowit's a fairly

resistive rock, right?
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A. Mainly because it's |ow porosity.

Q Nowl'd like to talk about the perneability.
Okay? And | think that's the far curve. That's your
Lucia curve, right?

A. Yes.

Q So that's the farthest curve here, the
farthest right. And, again, this one's a little nore
messy, at least for ny eyes. |If you would, just walk
t hrough for nme what the colors are here for each curve
and what they nean and --

A. The ones to the furthest -- I'msorry for
cutting you off.

Q It's okay. Yeah, | just want you to explain
to me what the two -- | think there are just two
curves in there, red and bl ue.

A. There's three. |, unfortunately, col ored
two of themvery close to the sane col or.

So the curve to the left is the porous
rock type. The Rock Type 2 -- the mddle curve, the
red curve, is Rock Type 2, which is the next best or
noderately good. The one to the outside, to the
furthest right, is the best rock type.

Q The furthest left, is that Rock Type 1?

A. | believe the Rock Type 3 is the one that |

called the worst. It's the one that gives the |ongest
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number. So we can go from porous rock type to best
rock type fromleft to right.

Q So it would be 3, 2, 17

A. We could go from porous rock type to best
rock type. But yes, | believe that's the way it goes.

Q Okay. Now that we know what curves we're
| ooking at, which is a little hard, explain to me what
we're | ooking at as we go from 4800 feet down through
the high oil saturation zone here.

A. Can you rephrase the question?

Q Yeah. Now that we know what these curves
are, |I'mjust asking you to do the sanme thing we did
for the other two curves and just wal k us through from
4800 feet down through the higher oil saturation

zones. Explain to ne what's happening with these

curves.
A. Wth the perneability curves?
Q Perneability.
A. Yeah. Sorry, that's what --
Q Yeah, yeah.

A. So yes, these perneability curves were added
into the interpretation to give a range. Perneability
Is based on literature. So classically what you woul d
do is you would have the data to do rock typing and

core description throughout this entire thing. W
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don't have that in this case and we don't have the
data to do rock typing using these curves as well. So
| provided all three permcurves to show what the
possibilities were.

And what it shows, very directly, is
that as your -- it's a relationship with porosity that
as porosity decreases, perneability decreases.

Q Okay. And so high permis to the right; is
that correct?

A. Correct.

Q And low permis to the left?

A. Yes.

Q Okay. That's the only other option. So as
we go through the high oil saturation, we see
pernmeability going sort of off -- for nobst of the
curves, going off the chart to the right. Then, as
you approach the higher oil saturations, you're
getting a substantial decrease in perneability, for
the nost part, with some higher levels intermxed. |Is
that fair?

A. The Rock Type 1 goes off the charts. The
chart is 100 mllidarcies. The other two don't seem
to. But yes, in general, as you get into |ower
porosities, the perneability goes down by nature of

t he equati ons.
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Q Okay. You kind of touched on it, but |
guess | want to ask you to explain it. Howis
pernmeability then related to porosity?

A. Tenuously. And it usually needs nore
i nformation. So you actually need to know what the
pore distribution is and you know what ki nd of pores
you have. You need to know how big the pores are.
You need to know how connected they are. There's a
mllion and one el enents that go into it.

But in general, you can figure out
trends with porosity versus perneability when you have
other identifiers to produce them by.

Q | guess this kind of gets into tortuosity,
under st andi ng exactly the nature of the --

A. Abit of that. So certain rock types behave
different ways than others, so they'll show up on
different parts of the porosity perneability
cross-plot.

Q OCkay. So ny understanding is, then, as we
consider this zone fromthe 4800-foot depth down
t hrough the higher oil saturations, and |'m
considering the relationship between perneability and
porosity, | understand you to say that it's a tenuous
rel ati onshi p.

A. VWhich is why | provided three curves.
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Q Okay. And so the three curves are intended
to provide a range of interpretations or outputs; is
that right?

A. Yes. Just keeping the along the thenme it's
wor ki ng with ranges.

Q Okay. ©Cot it. So based on that uncertainty
about the relationship here between perneability and
porosity, there's sonme uncertainty, as you've been
sayi ng over and over again, and that's why you're
giving us the three rock-type curves?

A. Yes. And a |ow and high case saturation.

Q Now, on the saturations, just if you would,
|l et's go ahead and wal k t hrough that curve, too.

Now it's this curve here. | guess it's
the seventh fromthe left, right?

A. Yes, the one next to the pay flag trend.

Q And the high, again, is the red, the lowis
blue. |If you would just walk through -- if you woul d
explain to us your oil saturation interpretations as
It relates to the key factors that would inform your
determ nation of oil saturation.

A. Key factors?

Q Well, | nean, yes. Tell ne, what are the
I nputs that nost influence, that have the greatest

driver of the oil saturation.
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A. In the upper part, where there's | ow
resistivity, the main factor that woul d probably
I npact this would be Rw, the resistivity of the water.

Q Okay. And explain how that relates to high
or low oil saturations as we go through the curve from
4800 feet down through the higher oil saturation.

A It's a -- sorry, | interrupted you again.

It's the main part of the Archie
equation. So it's A over porosity to the n power
tines Rwover Rt. So Rwis a big conponent of that.

Q OCkay. But then explain, as we go from 4800
feet down, how that plays into your interpretation of
the oil saturations.

A. As you increase resistivity, the Rw matters
| ess and the mand n values start to matter nore.

So if | was going to do a classic
Interpretation with this and use a typical value of m
or n, that would be around 2, which is what sone
people do for clastic rocks, or sonething sonewhat
| ower, you would end up with about 5 percent water
saturation, about 95 percent oil saturation.

That's not realistic. But we have
resistivities that are in sone cases exceedi ng 2000
ohnms. So we have to adjust the n to bring down the

oil saturation to reasonabl e values, using the core
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data that we have.

Q Now I want to | oop back again, | think,
here. So based on that, in a nutshell, when you said
that very quickly, there's a lot of material and
i nformation there, but ny understanding is that's how
you came up with your oil saturations, kind of
considering all those factors?

A. Correct.

Q Now, we talked a bit about the inportance of
resistivity in your analysis, right?

A. Mm hmm

Q And we talked a bit about how resistivity is
affected by porosity and the rock type. And as we get
| ower porosity, resistivity matters less, right?

A. Sorry?

Q Did you say that as you get |ower porosity,
that resistivity matters | ess?

A. No.

Q What did you say? How did you phrase it,
that we're -- so Rwnatters less. |'msorry.

A. Yeah. | said as resistivity increases to
infinite values, Rw matters | ess.

Q | nmeant to say -- okay. Sorry. |
apol ogi ze. Okay.

So now | want to then focus on -- again,
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continue to discuss resistivity here. And this is
comng froma |ayperson. |I'mtrying to understand.
Okay? So | appreciate your patience with nme. Because
| understand that these interpretations can be very
sensitive to what factors are being enployed and how
you're interpreting the inportance of those factors,
right? Such as resistivity, right?

A. Yes.

Q Okay. So here, you know, ny very basic
under st andi ng of petrophysics is that you' re | ooking
for fluids, right? | nmean, trying to understand what
the fluid content is of the rock, right?

A. Yes. The fluid distribution, what the fluid
types are.

Q And with the nore fluid you have, as |
understand, it's easier to interpret what's in the
matrix or what's in the rock; is that fair to say?

A. I'"'msorry. Can you rephrase the question?

Q In other words, if you have high porosity,
okay, and there's nore fluid in the system would you
agree with nme that it's easier to interpret through
petrophysics what is in the rock, whether it's oil or
sal twater?

A. No, | wouldn't say that.

Q Okay.
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A. In low porosity, filled with water, it's
pretty easy to tell

Q Okay. So let nme ask you then. Let nme think
about how to phrase the question | want to ask. |
guess I'll reframe it this way.

So in higher porosity systens, where we
read hi gher porosity, there's nore fluid available to
anal yze, right?

A. Yes.

Q Okay. And | guess ny question, which I
think is, you don't agree with ne that with | ess
fluid, it's harder to analyze, petrophysical analysis,
If there's less fluid in the system if there's | ower
porosity?

A. Taking, for exanple, let's say 4850, that is
a |lower resistivity, |lower porosity zone.

Q Just so I'mon the right track.

A. Yes, you're on exactly the right spot.

Q Ckay.

A. You have a | ower porosity of about 5 or 6
percent.

Q OCkay.

A It is really easy to tell that that is
wat er-bearing. So it's also easy to tell that the

zones right above and below it are al so water-bearing.
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And contextually, within the height of that, it's
really easy to tell that all of themare
wat er - beari ng.

Q Basically, how do you tell the difference
then? |If both rock and oil are resistive, right, how
do you tell the difference between oil and rock?

A. By knowi ng the porosity and know ng the
salinity of the fluid.

Q Okay. And if you know the porosity, if the
porosity is |ow, then how does that help you interpret
whet her it's oil or rock?

A. Because the resistivity tool is sensitive
enough and the equations are sensitive enough to be
able to tell the difference. And with the mand n to
gui de what the inpacts of the rock are, which is how
you basically inpact the -- how the rock is affecting
the resistivity, you can figure out the volunes of the
fluids pretty easily.

Q But you're manipulating the mand n val ues
based on the literature?

A. Based on literature, as | said before. And
the n value is based upon trying to stay within
reasonabl e val ues, based on literature, and on
m xed-wet, oil-wet systens, and based upon the core

dat a.
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Q Okay. But we don't have any core data down

here, right?
A. W sure don't.

Q Okay. | nean, you've agreed with ne all

al ong on the uncertainty. There's sone |evel of

uncertainty here, right?

A. O course.

Q Yeah. And does that uncertainty increase

with | ower porosity intervals, with less fluid?

A So I'lIl put it in this perspective.
not uncertain that the zone at 4850 is wet,

of the porosity, because the resistivity is

|l ow. There is slightly nore uncertainty when you get

up into several hundred ohnms and it's | ower porosity.

Q So | guess let ne ask you this way. 1In this
zone here, where you cal cul ated 20, 40, 60, 80,
upwards -- on your high side, above 80 percent oi
saturations, right?

A. Yes. And 4 percent porosity rock.

Q OCkay. So in this interval of -- how nany

feet 1s this here?
A. Each one is, | believe, 50 feet.

Q So about 100 feet of rock? You're

cal cul ati ng upwards of 20, 40, 60, so on the high

si de, above 60 percent, and in your |ow case, wel

It is
regardl ess

i ncredi bly
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above 40 percent?

A. Wth you |l ooking just at the high case, yes.

Q Well, I"'mlooking at the | ow case, the blue
case, right?

A. No. Because then you'd be going down cl ose
to 20 percent.

If I'"mlooking at this correctly over
the entire interval, the blue curve goes down to about
25 percent oil saturation, possibly 30 percent oil
saturation. The red curve starts at about 40. The
red curve on the right goes a little bit over 80, as
you suggested, and goes down to around 40 -- actually,
to about 25, as well, in one part, giving an average
of around 30 to 40 percent oil saturation.

Q And 30 to 40 percent oil saturation for
whi ch case?

A It's 30 to 40 for the | ow case, and just a
little bit higher than that for the high case.
Because the majority of the volunme is in the big
pores, and that adds nore -- the oil saturation,
al though | ower, offers nore hydrocarbon pore vol une.

Q So if I draw a line right down the m ddl e,
see a fair nunber of spikes on the high side, above
50 percent, right?

A. | see a few, yes. | would say that the
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lion's share of those, again, just eyeballing it, that
there's a |larger percentage that are to the left.

Q Ckay.

A. Especially with the blue curve. The bl ue

curve, nobpst of them are.

Q | mean, how certain are you, M. Birkhead,
that there's even any oil in this interval?

A I'"'mpretty certain. |If we go back to the
679 core data, we'll see at the very top of the |og

where there are very, very |ow porosities and the
measured oil saturations in those are, like, 70, 80
per cent .

Q Is it possible, M. Birkhead, that there may
not even be any oil in this zone?

A. If there is porosity and resistivity, there
is oil.

Q There's | ower porosity and there's highly
resistant rock. And you're confident that you can
di stingui sh between the high resistivity rock and oil
in this |low porosity systenf

A. Because of the high resistivities and
because there is porosity, you have to fight this to
make it not the biggest find of the year.

Q So | understand that often in carbonate

systens, there's often a false positive where you have
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| ow porosity because of that very issue. |Is that --

A. No.

Q ~-- your understanding as well?

A. No, that's not ny understanding at all.

Q OCkay.

A. That that works in |ow porosity carbonates.
It's not that, yeah. Please, yeah.

Q Okay. Now, we tal ked previously about --
and you talked at length in your witten testinony and
I n your sunmmary about the inportance of review ng all
t he avail abl e data when you' re nmaking your
petrophysical interpretations, right?

A. Yes.

Q And we tal ked about nud | ogs, we talked
about, you know, whatever may be avail able, including
wel |l tests, production tests, to determ ne, you know,
whet her or not your petrophysical analysis is
reasonabl e and nmakes sense, right?

A. Yes.

Q OCkay. And here we do have a nud | og, and
|"mgoing to pull it up. W can talk through it and
l'd like you to explain to nme -- so the nud log is
|l ong. Okay? And | didn't include the whole nud | og,
but I'mincluding the section here that we were just

reviewing. And this is fromthe Division's well file.
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|"ve included a snippet fromthe top of the nud | og so
we can identify, confirmthat it's the same well.

See that it says "XTO EMSU 746" --

A. Yes.

Q -- in the Eunice Monunent South. |It's got
the APl nunber. Do you agree with nme that that -- and
| think you have reviewed this nmud log as well, right?

A. Yes.

Q And does that ook like the nmud |og for this
well, as far as you can tell?

A. As far as | can tell.

Q Yeah. No reason to dispute it as you sit
here today?

A. Right.

Q So I've taken a snippet out of the nud | og
for the interval that we were | ooking at, which is
just a little bit above 5,000 feet down to a little
bel ow 5100 feet. And |I've highlighted the | anguage
just to point out that throughout this interval, the
mud | ogger has identified that there's no
fl uorescence, no cut, no fluorescence, no cut, no
fl uorescence, no cut, no fluorescence, no cut, no
fl uorescence, no cut, all the way down through the
entire interval here.

So |I'''mwondering how, when | go back to
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your interpretation of as high as 80 percent in the
hi gh case, how did that mud | og hel p you interpret
hi gh oil saturations in that particular interval?

A. For one, |ack of shows is not evidence of no
shows at all. You can have |lack of shows with a nud
| ogger. Can we go back to the connection gas and go
back to the gas | og, please.

Q Yeah.

A. Aside fromthe connection gas, which, again,
is related to whenever they're putting the pipes
toget her, we see increases in gas throughout this
entire thing. So just because they didn't see it
doesn't nean it's not there.

We have other elenents and evi dence,
which is what -- all | was saying about the physical
I ntegration, we have | ogs, we have porosity and we
have resistivity, we have gases that are noving on
this. And if there's not oil down there or gas, then
what is making it read that? So we have direct
evi dence of hydrocarbons in this nud | og.

Q Okay. So this is a gas chromatograph on the
right; is that right?

A. Yes.

Q And the gas chromatograph is reading sone

high levels of -- or are there high |levels of gas,
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t hat you're tal king about?

A. For a residual oil zone, you do not expect a
hi gh | evel of gas; you'd expect sone |evel of gas. |If
you' re over bal anced, you woul d expect no | evel of gas.

Q So as you looked at this nmud | og, you were
I nformed by the gas chromat ograph?

A. | can't speak to this log directly, but |

was thinking whenever | interpreted the 746, that's
what -- looking at it now, it has clear indications of
gas. |l've drilled through wells that are in billion
barrel fields that have no gas shows -- or no --

sorry. They do have sone gas shows, are overbal anced
and don't have any fl uorescence.

Q So let ne just nmake it clear. | nmean, you
don't recall how this nud | og influenced your
interpretation. But looking at it now, you're |ooking
at the gas, and that -- | just want to nmake sure
t hat --

A. Yeah.

Q Did you specifically review this nud | og and
eval uate it --

A I -- | --

Q Hold on. Let nme just finish.

Did you specifically evaluate this nud

| og and evaluate it as part of your interpretation of
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your petrophysical anal ysis?

A. | interpreted 29 wells.
Q Yeah.
A. | cannot speak directly to exactly which nud

| ogs | have | ooked at, just fromthe top of ny head.
So given time to go back and see which ones | had
access to, | could easily answer that question.

Q Well, | guess it's just curious to ne that
when you interpret oil saturations that high, that far
down, and isolated from any other saturations, that it
woul dn't have caused you to | ook specifically at the
mud | og to determ ne whether that nade sense.

A. From what | understand, and you can speak to
M. Bailey or some others about this, but there is a
wel | - known pay sand that is down close to the bottom
of the San Andres that does occur. So this is not
conpletely unique in its occurrence.

Aside fromthe fact that, yes, we use
the data we have, resistivity, porosity, and in this
case what you've shown nme is the nud | ogs, which al so
support it.

Q Now, obviously, XTO had this nud | og as
well, right? And they reviewed it and they considered
it and they went ahead and, when they drilled this

well, they went ahead and perfed the zone, right?
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A, Mm hmm
Q Did you, as you were preparing this nud | og,
maki ng your interpretation, evaluate the well file and
the test information fromthis well?
A. No. But | have seen you put it up here in
t he past two days.
Q Yeah. So I'll go ahead and pull it up
again, and we can just talk through it. And |I'm going
to pull up a slightly different version of it.
This is in Goodnight's Exhibit -- |
think this is B-33 fromPreston McCGuire's. | believe
this is direct testinony.
Just to confirm |'mgoing to scrol
down and just show you that -- oh, you can't see that.
But in any event, this exhibit sticker down here just
says it's Goodnight's Exhibit B-33. OCkay.
So now, this slide, M. Birkhead, is not
your interpretation, but it's NuTech's original
i nterpretation that they filed in August of 2024,
because that's what we had and we understood was
Enpire's interpretation of the zone, until you filed
your rebuttal testinony.
So as | scroll through NuTech's
i nterpretation here, | believe this -- and ||

confirmthis in a nonent. This i1s what | believe is
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Goodnight's interpreted San Andres top. Okay? |
believe that to be the case.

A. Okay.

Q That is the case. So |'ll represent to you
that is Goodnight's interpreted San Andres top. OCkay?

A I'll take your --

Q GCkay.

MS. SHAHEEN: Excuse me. Adam |'m not
clear as to what exhibit you're looking at. Can you
tell us?

MR. RANKIN: It's Exhibit B-33.

MS. SHAHEEN:. It's 33. Ckay. And that's
for the well |o0g?

MR. RANKIN: This is NuTech's interpretation
of the 746.

MS. SHAHEEN. Right. And the previous one
that was filed with OCD?

MR. RANKIN: Onh, thank you. | haven't noved
for the adm ssion of that yet.

MS. SHAHEEN: Well, I'mjust wondering where
it came from because | don't find it in the OCD wel
file.

MR. RANKIN: It's inthe OCDlog file. It's
the nud -- no, actually, it's fromyou guys. You

gave it to us. It is Bates Nunmber 23614-170397. You
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provided that to us in discovery.
MS. SHAHEEN: Thank you.
BY MR, RANKI N:

Q Okay. So this is Exhibit B-33 from
Goodnight's direct testinony. And as | nentioned,
this is he Goodnight's interpreted San Andres top.

And in blue are the perforated intervals fromthe OCD
well log. OCkay?

So the portion of the interval that
we're nost interested in is not this one, but |I'm
going to scroll down to the -- it's a little hard to
see the depth track, so I'mgoing to zoomin so we can
see it. Okay? 4500, 4700, 4800. So here we are in
the area of interest.

Now, you see NuTech also interpreted
fairly high oil saturations through this zone as well.
And these are the cal cul ated average oil saturations
on the left-hand side for each of those intervals that
were perforated by XTO, according to the well log --
according to the well file.

On the right-hand side, between the
bracket here, which indicates the top and bottom perfs
that were tested, is the well tests fromthe wel
file. You see on Septenber 19, 2005, XTO perfed from
5130 to 5138, perfed 24 holes. And then from 5100 to
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5110, | think that's 30 holes. And then from 5030 to
5050, 60 holes, 4990 to 5000, 30 holes. And then they
aci di zed the perfs with 3000 gallons 50 percent acid,
and they fl owed and swabbed 110 barrels of water in
two days and had no gas reported. Then they went
ahead and cenented -- set a cast iron bridge plug.

| understand that the gas chromat ograph
showed there may have been sone gas, but it sounds

| i ke there was no gas produced as a result of this

test.

Based on these saturations that you have
here, and | think I know your answer, | can anticipate
it, I can feel it com ng, but based on these high

saturations, wouldn't you have expected that with this
swabbi ng, you woul d have gotten sonme oil to flow?

A. So they acidized perfs with 3000 gallons of
fluid, then flowed and swabbed 110 barrels back in two
days. Yeah, |I'mnot seeing that the residual oil and
the | ow porosity equates to a |large volunme of oil.

But it sounds like they didn't produce it very long to
get nost of their | oad back.

So 3000 gallons ends up being quite a
bit of flowback, 110 barrels. So I'd say they
probably should have flowed it for |onger, just to be

sure.
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Q OCkay.

A. Residual gas doesn't give up very easily
unless it's being drilled through. So if you're not
drilling through it, it's kind of hard to see it.

Q The 110 barrels -- okay. So you're saying
that you don't think that there was deep pressure --
the in situ reservoir conditions were not altered
sufficiently to permt that oil in that tight porosity
to flow?

A. If we're tal king about a residual oil zone,
absolutely. They did not provide enough pressure on
the -- yes, that would be the clear result of the
test. Again, residual oil.

Q On the nud log, just -- you know, |'ve never
actually been to watch a nud | ogger work; soneday |
hope to. But ny understanding, right, is when a nud
|l og is being taken, essentially, the nud |ogger is set
up and the gas chromatograph is set up and the
drillings are com ng back uphole and the nud | ogger is
reviewing the materials. And then it's also being
processed through the gas chromatograph, right?

A. The gas is com ng across. That's through
the mud system yes.

Q Okay. And because it's being done while the

hole is open, is it not possible that -- or is it
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possi bl e that sone of the other shallower zones in

whi ch there are hydrocarbons, because they're open to
the wel |l bore, sone of the gas being read here could be
fromthose other zones?

A. Absolutely. But the resistivity can't be
from above those zones. The resistivity is fromthere
and the porosity is fromthere. There is recycled
gas, which back then, they didn't really -- weren't
real ly measuring.

Q Right. And we tal ked about how this rock in
particular in this zone is resistive, right?

A. Absolutely, yes. All rocks, unless their
clay is conductive, are resistive.

Q OCkay. Now, in your testinony, I'mgoing to
nove back up here to -- sorry.

MR. RANKI N: ©Oh, yeah. M. Hearing Oficer,
before | forget, 1'd |like to nove the adm ssion of
what wi || be Goodni ght M dstream Cross Exhi bit Nunber
4, which is this 746 nud log. And | have a few --
I"ma little backlogged and | have a few of these
exhibits I need to circulate to all the parties, and
"Il try to get to that this evening.

THE HEARI NG OFFI CER: That's a one- page
docunment, 00397 Bates stanp?

MR. RANKI N: Correct.

Page 620

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



© 00 N oo o b~ W N P

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

HEARI NG OFFI CER HARWOOD: Any objection from
the Enmpire?

M5. SHAHEEN. No, so long as it is a
one- page docunent. And if it's not, that the entire
docunment be submtted as an exhibit.

MR RANKIN: Well, it's inthe -- | nmean, if
you like, | guess you can cone back and submt the
whol e thing, but this is nmy exhibit. So |'mgoing to
nove in this exhibit, which is a part of the nud | og
that we were discussing in particular, review ng
M. Birkhead' s analysis of this particular section of
the zone.

HEARI NG OFFI CER HARWOOD: Ckay. So it's one
page?

MS. SHAHEEN: Enpire would --

MR. RANKIN: It's one page. \What Enpire
produced is a very long nmud | og of the whole entire
wel | bor e.

MS. SHAHEEN: An Enpire woul d request that
the entire nud | og be included as an exhibit rather
t han an excerpt fromthe nmud | og.

MR. RANKIN: They can introduce it if they'd

like.
THE HEARI NG OFFI CER:  Well, | nean, there is
arule onit. | mean, you introduce part, they get
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to introduce the rest of it.

MR. RANKIN: That's fine.

HEARI NG OFFI CER HARWOOD: So, with that
under st andi ng, OCD, do you oppose the introduction of
this page and the remai nder of the nud | og?

MR. MOANDER: No, M. Hearing Oficer. And
| agree with your ruling, fromthe standpoint of the
rul e of conpl eteness, that Enpire can put the whole
docunent in later, if they so choose.

HEARI NG OFFI CER HARWOOD: All right.

M . Beck.

MR. BECK: No objection.

HEARI NG OFFI CER HARWOOD: And M. -- | never
know who it is for Pilot.

MR. SUAZO. No objection, M. Hearing
O ficer?

THE HEARI NG OFFICER: |s that M. Suazo's

voi ce?

MR SUAZO Yes, it is.

HEARI NG OFFI CER HARWOOD: Ckay. All right.
Thank you.

MR. SUAZO. Yes, sir.

HEARI NG OFFI CER HARWOOD:  All right. 1t'l
be adm tted.
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(Adm tted: Goodnight M dstream
Cross Exhibit Number 4.)
BY MR. RANKI N
Q So before | leave the 746, M. Birkhead, |'m
going to pull up M. Davidson's interpretation of the
746. This is fromhis testinony. And you' ve revi ewed
M. Davidson's analysis of this well?
A. Yes.
Q I'mgoing to scroll down to the interval
that we were | ooking at here. Along the depth track
here, we've got the portion of the well bore that has
been perforated by XTO. That's represented by this
bl ue bar. And then we've got -- | think this is
|l ithol ogy, and then his oil saturation
i nterpretations.

Based on what we've reviewed fromthe
mud | og and the well test data, with his oil
saturations largely below 20 percent, with sone
el evated | evels, do you not agree that this is a nore
reasonabl e interpretation of this particular zone,
based on what we know, based on all the data and
I nformation that we've reviewed and have avail able to
us, including the nud log and the well file fromthe
wel |l test data?

A. Absolutely not. |If you | ook at the
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resistivity just above that, we see a lowresistivity
and we see sone of the sane porosities across that.
W see a lowresistivity there, and we see the sane
porosities below with nmuch, nuch higher resistivities.

If you're going to choose an Rw, you can
only pick one for one interval. So if that's not
changi ng between the two sands, then there has to be a
fluid difference between the two.

The fact that they flowed water out of
the perforation just shows that it does have porosity
and perneability and that it should have the sane
resistivity as what the above secti on does.

Q So that's your basis for believing or taking
the position that his is not as reasonabl e an
i nterpretation as yours?

A. He's not follow ng the data.

Q And the specific data you're pointing to is
the resistivity curve?

A. The resistivity and the porosity.

Q Now, going back to your testinony, you did
choose to select a portion of the 746 |log to highlight
in Exhibit L-20, right?

A. Looks like I did, yes.

Q But you didn't choose the portion that we

were just tal king about, right?
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A. | was nostly focused in this description on
t he upper part and | ooking at the difference in tops.
So that's why | chose this part.

Q Okay. So this portion was sel ected not
necessarily to address the oil saturations, but to
show t he tops?

A. To show the tops and how the difference in
I nterpretation between, yeah, like | said, the | ow and
high. And it does have Dr. Davidson's interpretation
on it as well. So yes, that was the main purpose.

Q Just so I'mclear, because | don't think I
quite understood it and I didn't ask you before, what
s the Swt?

A. That is the total water saturation. That's
the one that we're using to calculate the oil
saturation.

Q Okay. And the difference between Track 20
from Track 19?

A. Track 19 has a calculated Swe fromIP. The
only reason | included that is because Dr. Davi dson
never explained what his Sw was from He never
expl ai ned whether it was total or effective, so |
I ncluded ny cal cul ated effective just as a conpari son.

Q And, you know, we tal ked about this fromthe

mud | og portion that we | ooked at for our interval,
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but, you know, | think in this previous slide or one
or two slides above, | think you included sone
excerpts or a page which is from | think,

M. Mel zer's ROZ cookbook, which identifies potenti al
I ndi cators of an ROZ, right?

A. Yes.

Q | nean, the lack of fluorescence and no cut
in the nud | og, how does that fit into M. Melzer's
ROZ cookbook?

A It's a checklist. 1t's not an absolute
thing. But it doesn't -- those things are indicators
and is positive indicators in his checkli st.

Q So a lack of those things would be a
potential negative indicator, right?

A. Not necessarily.

Q | guess, trying to use the | anguage, it's a
potential negative indicator. Not necessarily
doesn't nean it's not there.

A. It's a neutral indicator.

Q A neutral indicator. Okay. | guess that's
fair, because al nost everything on M. Melzer's chart
seens to suggest you find ROZ sonmewhere, right? So
there's very few things that say negative, right?

M5. SHAHEEN: Objection to M. Rankin
testifying.

Page 626

Veritext Lega Solutions

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




© 00 N oo o b~ wWw N

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

THE HEARI NG OFFI CER: It doesn't seemlike a
guesti on.

MR. RANKIN: Yeah, that's fair.

HEARI NG OFFI CER HARWOOD: It's nore of a
coment .

MR. RANKIN: That's fair. [1'll have a
chance to talk to M. Melzer about it inalittle
bit.

BY MR, RANKI N:

Q Going back to your testinony, you suggest
here that, and I'mgoing to talk to the first
hi ghl i ghting here, that, "The testinony from
Dr. Davidson's deposition clearly states that they did
not |l ook into uncertainty."”

Wy do you say that? What's your basis
for that position?

A. | would have to go back and | ook at the
gquote, but that is one of the things |I |ooked at that
he said he didn't look into. So I'd have to go back
and look at the -- re-read that to find the quote.

Q You didn't have a chance to really | ook at
his rebuttal testinony, did you?

A. Not very long, no.

Q Now, the next one here, on the sane page,

this is Page 9 of your testinony, "Regardl ess of the
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San Andres, the agreenent of oil saturation in the
Grayburg clearly suggests successful mgration through
the San Andres at a mninmum and at other |evels,
reservoir storage, pre-(natures) waterflood."

Are you suggesting here that oil
m grated fromthe basin through the San Andres into
t he Grayburg?

A. I'"'msaying it's very likely.

Q Is it your understanding, based on the
system here, that the -- so you think oil m grated
t hrough the San Andres into the Grayburg? That's your
under st andi ng of the m gratory pat hway?

A. That's not -- it's a conplex path. So it
m grated through the San Andres and al so up fractures,
faults and other fairways to get into the G ayburg.

So there's nmultiple pathways, fromthe Wl fcanp oil
I nto that system

But yes, there's nothing in the way to
keep the oil frommgrating fromthe San Andres to the
Graybur g.

Q Very good. Yeah, I'mgoing to nove on to
the last bit of ny exam nation of you. And | want to
tal k about the 520, the North Mnunment Unit 522 well.

Okay. | think it's Paragraph 26, you
say that, "The NMGSAU Nunber 522 does show resi dual
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(ROZ | evel) hydrocarbons in all different slopes
presented in the plot. This neans that whatever rock
type exists, there can still be an oil saturation
greater than twenty percent.”
Did you review the well file for this
wel | ?
A. | have, since | wote this.
Q GCkay. Yeah, that was ny -- you antici pated
t he questi on.
So at the tinme you conducted your
anal ysis and prepared this testinmony, you had not
reviewed the well file, correct?
A. | had not.
Q Okay. And at the tine you prepared your

testinony and this analysis, had you reviewed the

drilling records?

A. | looked for everything | could find on it
at the tinme. | think since then |I've | ooked at the
OCD records and found sone things that | hadn't seen
bef ore.

Q Okay. Did you reviewto see if they
production-tested the interval that you're referring
to in your analysis --

A. Yes.

Q ~-- subsequent to this testinony?
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A. Yes.

Q Okay. But at the tinme of the testinony, you

had not ?

A. No, | believe | had done, too, that

part of

Q Okay. And you're aware that the operator

went back and they tested 100 percent water?

A. Yes.

Q Okay. And where the core was show ng as

high as 60 to 70 percent oil saturation?

A. Yes.

Q Yeah. And that's the core, right?

A. Yes.

Q Yeah. Now, and that was conventional core,
right?

A. Yes.

Q Yeah. And now you're saying that the core

iIs the | owest the saturation could be, so those

numbers shoul d be hi gher?

A. | would say that there are speci al
circunstances where that's not true. | know where
you're going with this. | nmean, we know where each

other are going with this.

Q Yeah, okay. So yeah, you becone aware that

Apache has now tested that interval and i medi ately
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abandoned it, right?

A. Yes.

Q And they've set a bridge plug and they've
noved back and they've not pursued that zone?

A. Yes.

Q Okay. Now, before I |et you go,

M. Birkhead, we talked a little bit at the beginning

and you told nme you've only just done a cursory review
of NuTech's analysis, but is it your opinion that what
you did, your analysis, is different than what NuTech

di d?

A. My analysis, the purpose was to establish a
range of oil saturations across the interval that were
reasonabl e for what is equivalent to a P10 or P90
eval uati on.

So the purpose of ny eval uati on was
totally different fromwhat NuTech's was. NuTech has
their own petrophysics nethod. There's nore than one
way to skin a cat. Just because they use a different
met hod does not necessarily nake it wong. Is it the
way | woul d have done it? WMaybe not.

Q Okay. But, | nmean, you told nme that you
weren't aware or didn't know, but |I'mjust going to
represent to you that if they had calibrated their | og

analysis to water saturations in the 679 core, that's
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not what you did, right?

A. That is not what | did.

Q And you haven't evaluated the inputs or
paranmeters that NuTech used in its analysis, right?

A. Not in detail.

Q GCkay. You know that they use varying m and
n val ues?

A. | know that -- | believe over different
zones, they use different ms and different n's.

Q Do you know, are they the same mand n
val ues in the same zones and the sanme variations that
you used?

A. | don't think so.

Q Yeah.

A. | think in sonme, they probably match.
Because the 2.3, | believe they used in sonme of it,
based on that four-county study. |In other areas, they
were probably going to vary a little bit.

Q Yeah. | nean, they only use the four for
different mand n val ues, right?

A. It could be. | don't renenmber that. |
don't know t he exact nunber they used.

Q So you referenced that study and you recal
that -- do you recall that there were only four

different mand n val ues?
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A. Well, you nentioned earlier -- | did read
that, and you did nentioned before that that they used
2.3 fromthat four-county study. Wen -- yes, | am
somewhat famliar with it.

Q And because of the different paraneters and
different inputs that NuTech used than what you used,
that would lead to different interpretation nmethods?

A. The different nmethods lead to different
met hods, yes.

Q Yeah. | guess this is one other thing I
wanted to touch on before | do let you go. |
apol ogi ze.

Here in Paragraph 32, on Page 12, you
say, "In this study" -- your study, right? Wen you
say "In this study," it's your study, right?

A. Yes.

Q OCkay. =-- "it is rare to find the San Andres
capped by an anhydrite or anhydritic dolostone with no
porosity that would significantly baffle the fl ow
bet ween the San Andres and Grayburg.”

Did | read that right?

A. Yes.

Q GCkay. And when you say the San Andres and
Grayburg, you're tal king about Ops Geol ogi ¢ San Andres
top, right?
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A. | would say either. But in this case, | was
tal ki ng about Ops Geol ogic top.

Q OCkay. Have you identified any evidence
confirm ng communi cati on between Goodni ght's di sposal
zone and the intervals above?

A. Looking at the petrophysical |ogs, the fact
that there is a continuous -- an ROZ above and bel ow
t he sequence boundary, | would say yes, there is quite
a bit of evidence that there's sonme comunicati on
between them froma | og perspective.

Q |I'mconfused, because | thought this was a
different ROZ in the Lower San Andres. Are you saying
that there --

A. W never -- we never tal ked about that.

We' ve been tal king about the ROZ in the San Andres.

Q Hmm Are you saying that this is one

conti nuous ROZ?

A. I'"'msaying there are different el enents,
that one is -- as Dr. Melzer will tal k about, the way
that ROZs are positioned are different. But yes,

there can be two stacked ROZs.

Q In this case, is your interpretation that
fromthe G ayburg down through to the base of the
San Andres is a single ROZ?

A. | don't know enough to say that. They could
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have undergone different parts of Nature's Waterfl ood.

Q Okay. Were there different -- | nmean, |I'm
confused, | guess. What do you nmean by "different
parts of Nature's Waterfl ood"?

A. | don't know. |I'mnot -- froma |og
perspective, there is a continuous saturation of
hydrocarbons fromthe top of the San Andres, and then
In the Grayburg, the saturations increase. That would
|l ead me to believe that there's a continuous batch of
hydr ocar bons fromthe San Andres to the G ayburg.

There was not hi ng, however, to indicate
that there was a boundary or a baffle or a testable
barrier between the two that would seal the San Andres
rock fromthe G ayburg.

Q This is M. Bailey's Exhibit K-12, and |I'm
| ooking at it, it's a cross-section. And |I'mtrying
to figure out how this shows that there -- with two of
these logs that were included in this cross-section, |
don't see any indication of continuous oil saturations
in at |least two of them Do you agree?

A. Let ne see. WelIl, there's at |east one of
t hem where the interpretation doesn't continue up into
it. Let nme get situated with the curves. Can you
zoomin to the tracks, |ook and see what the track

nanes are. So SOL is on the right.
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Okay. You can zoom back out now,
pl ease. You've included al nbost no part of the
Grayburg above it. But yes, there's sonme area above
the i medi ate Grayburg where there's not oil
saturation in that point.

Q Just to be clear --

A. W may be disputing the definition of
"“conti nuous."

Q M. Birkhead, this is your -- Ops Geologic's
exhi bit, not ours.

A. It's Ryan's, so | have the ability to ask
for you to zoomin, please.

Q No, no, | know. But | think you said -- |
t hought you were saying that we had cut off sone
part --

A. No, no. |I'mjust saying that if you're
trying to make a point with this, there's at |east one
wel | that doesn't have any Grayburg interpretation in
it.

Q Okay. | guess I'minterested in what is
potentially the disposal zone here, and |I'm not seeing
continuous oil saturations through the disposal zone.

A. Can you pl ease define the disposal zone?

Q Lower San Andres.

A. Your question was about the San Andres
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Grayburg. So this is a change in direction.

Q Well, okay. | guess |I'm wondering

you're seeing continuous oil saturations down through

t he San Andres.
A. In several of the logs, that's what

There are areas that are not -- there is no

t he saturations are not as conti nuous, and others

where they are.

| was not submtting that the Lower

San Andres, the Upper San Andres and the Grayburg were

all connect ed.
MR. RANKI N:  Thank you. No further

questions, M. Exam ner.

THE HEARI NG OFFI CER: Thank you, M.

So, M. Mbander, you're up if you have

guesti ons.
MR. MOANDER: | have no questions f
w tness, M. Hearing Oficer.
HEARI NG OFFI CER HARWOOD: M. Beck.
MR. BECK: No questi ons.

HEARI NG OFFI CER HARWOOD: M. Suazo?

MR. SUAZO. No questions.
HEARI NG OFFI CER HARWOOD: Al l ri ght
M. Rozatos, or whoever wants t

first on the Comm ssi on.

how

we Ssee.

ROZ wher e

Ranki n.

or this

0 go
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CHAI R ROZATOS: | actually do have a few
guestions. Conmm ssioners, if you don't mnd if |
start? Thank you.

EXAM NATI ON BY THE COWM SSI ON
BY CHAI R ROZATCS:

Q Thank you again, M. Birkhead. W
appreciate it. And thank you for waiting patiently
t hi s norning.

A. | understand.

Q We appreciate all that.

In a cross-exam nation with M. Rankin,
remenber you were tal king about the resistivity
bet ween the rock and the oil and the water?

A. Ckay.

Q You namde a statenent that kind of piqued ny
curiosity. You were tal king about how oil has
infinite resistivity and how you can tell how nuch oi

Is in by the anmobunt of resistivity that you see

within -- through the porousness of the rock and what
resistivity is com ng through with oil, water, rock,
et cetera.

You stated the equations are sensitive
enough to distinguish oil and rock, high resistivity
rock. And it was an Exhibit L-26.

CHAI R ROZATGCS: Ms. Hardy or Ms. Shaheen,
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can you bring up L-26, please.
BY CHAI R ROZATGCS:
Q Just to refresh your nenory.

A. Absol utely.

Q M question is just going to be, can you

just please -- | am by no nmeans a petrophysi

a geol ogist, nor a hydrologist. So once they bring it

up, if you wouldn't m nd just kind of wal king nme

t hrough that.
A. Sure. Happy to.

CHAI R ROZATOS: And just as a rem nder,
Ms. Hardy, it was L-26. And thank you for bringing

it up for me. No, please. | caught you off

THE HEARI NG OFFI CER: M. Rankin, maybe you
could bring it up. The two of you could duel.

CHAI R ROZATOS: | think Ms. Hardy has it.

MR. RANKIN: Okay. |'mnore than happy to

hel p.
CHAI R ROZATOS: L-26. So we were f

Ms. Hardy, if you wouldn't mnd just zeroing in on
about the 4800- to 5200-foot depth. That was where

M. Rankin was at. A little nore. There you go,

ri ght about in there.
BY CHAI R ROZATOCS:

Q Could you just explain this one for

ci st, nor

guard.

ocused --

me, as
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wel |, pl ease.

A 1'll do ny best. So if you take -- let's
say you take a block of rock, just a cube of rock, and
try and get the resistivity of that. The resistivity
Is going to be extrenely high. 1It's solid rock, no
enpty volume inside of it.

You start adding a little bit of enpty
volume to it and you put oil intoit, it's still going
to read an infinite resistivity.

The only way you can start telling if
there's -- the only way to add any conductivity to the
rock is to start adding sonething that is conductive,
such as saltwater.

So the resistivity tool is |looking for a
way to make it through the rock to the other side. So
it's actually applying an electric current going
t hrough the rock and bei ng neasured on the other side.
When you | ook at the resistivity conpared to the
resistivity of a water filled -- the resistivity of
the water itself, you can start getting an idea of
what the saturation of the water versus the other side
of the conponent is, the other side of the pore space,
whi ch woul d be oil or gas or sonmething |like that.

So what you need is a conductive el ement

to go through it. How you correct for the rock
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effects is because the resistivity is going to -- the
conductivity is going to go through the pore space,
not just the rock. W're going to see the
conductivity go through the nbst conductive areas.

We use things called saturation
exponents and cenentation exponents. This is the n
and the n we've been tal king about this entire tine.
One of it -- what the nis related to, basically, how
much the resistivity can vary between Rw and the true
formation resistivity and what saturation you have.

The n is basically how connected up the
pores are. So how nuch of a straight line they're in.
So if you're in a straight line, your n can be very
low. If you're in a very conplex pore network, |ike
this, it can be just crazy. And you can get up to
really high values, like 4 up to 5, on the n. \Were,
typically, they're between like 1.6 and 2.1 or so.

Q Okay. And | get that those are coefficients
that you're using. In here, and on what we're | ooking
at on the screen, you stated that the dash lines are
clay, correct, the green dash on the far left?

A. Yes, sir.

Q OCkay. So you have sone clay down there.

And just help nme -- let nme just take one nore step

back. | apol ogi ze.
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This is a core that you've taken out of
and you're doing resistivity on it?

A. I'"'msorry. That's a great question. This
Is actually a borehole that we dropped tools into to
measure the resistivity.

Q Cot it.

A. And do all of the nmeasurenments on.

Q Okay. So that's how you're seeing this
gr aph.

A. Exactly.

Q Got it. Okay. |'mback with that one.

Okay. Thank you for explaining that one. |
appreciate it. And that was, | think, the part that |
was m ssing, that this is happeni ng down a borehol e at
sone point.

A. Yes.

Q And can you just explain to ne as what you
just here at the very end of your cross-exam nation
with M. Rankin, you said that there's a continuous
oil saturation fromthe G ayburg down to the
San Andres. And | may have m ssed sonet hi ng sonmewhere
there. Could you explain that one for ne?

A. So, | wasn't sure quite where it cane from
either, because | don't recall it comng up in

previ ous questions exactly, the continuity of the
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Grayburg to the San Andres.
But if you | ook at the Grayburg section,
where it is interpreted, where |I've shown that
Dr. Davidson's interpretation is simlar to mne, it's
showi ng an oil saturation.
Q OCkay. So that's what you're doing. You're
| ooki ng at both of them vyours and the doctor's?
A. Yes.
Q Awesone. No nore questions for ne. Thank
you.
THE HEARI NG OFFI CER:  Conmi ssi oner Lanki n,
you want to take the next questions?
COW SSI ONER LAMKI N:  Sur e.
EXAM NATI ON
BY COWM SSI ONER LAMKI N:
Q Good afternoon, M. Birkhead. Thank you for
your testinmony. | think |I just have one question.
So, on all the wells that you had
petrophysi cal data on, through |ogs or whatever, did
you utilize that data fromevery single well to
backstop your mand n val ues across your nodeling?
A. So, the only -- so, no. Wat | had was the
core data to calibrate to. So, core data and
literature.

["1l put it this way. The Rw, the m and
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the n are knobs. |If you have data for one, you can
vary the other two. |If you have data for none, you're
pretty nmuch hung up in having to nodel things to
calibrate to what the real data you have, which in
this case is the core saturations.
So, we have indications of what the Rw
should be fromthe wireline | ogs, where we have the
|l ow resistivity and the porosity. W don't have exact
cases of mand n except fromliterature.
From n, we have even |l ess than that.
So, the n was varied to fit the -- to calibrate to the
core data | ow and hi gh case.
COW SSI ONER LAMKI N: Thank you.
THE HEARI NG OFFI CER: Dr. Anpomah.
COW SSI ONER ROZATOS: | just have one

guestion to follow up with that.

EXAM NATI ON
BY CHAI R ROZATCS:
Q I'"'mhaving difficulty nowwith the mand n
bei ng potential knobs. | know that that was just an

Il lustration, but nowtry to help ne understand how
you' re adjusting these nunbers. Because it kind of
now sounds |ike you're fitting these nunbers.

A. Part of what this is, is realistically a fit

to the core data. We're calibrating the core data,
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calibrating to the core data. The core data is a fit.
That's the data that we're including into it that
we're integrating.

So what we're doing is we're using --
what you would normally do is use a was -- let's see,
resistivity versus -- or Sw versus porosity. Just
trying to renmenber what the picket plot is at the
monment. \Whenever you change any of the val ues, m or
n, all the other val ues change, too.

So we have one value we can absolutely
tie to, and that was the Rw, and whi ch does vary per
wel | . For the mand n, if we changed Rw, then what
we're going to need to use for mis going to change,
too, what we're going to use for n is going to change
alittle bit, too.

So we do calibrations to the core data
because that's what's considered to be a good
petrophysi cal nodel. And we don't have -- and the
I nportant part is, we do not have neasured SCAL dat a,
special core analysis data, porous plate pressure, cap
pressure data, to show us what the mand n actually
shoul d be.

If we -- when we get that data, if we
have that data, we could easily tell you what the m

and n would be and how it would vary across the
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reservoir.

Q OCkay. So, in theory, there are wells out
t here that have that sort of data so you could get a
more concrete m and n?

A. Yes. If we could find nore data that had
that SCAL information for the n, it would be nore
Il nportant. The n is wettability. Wettability is
I nportant, which is on a field-by-field basis, and
t hat woul d change per field.

Q Okay. So just so |l get it straight, we did
not have that sort of data with these wells that you
wr ot e your paper on -- or your equations on, and so
the mand the n are nore vari able?

A. They are vari abl e based upon the literature
and based upon the calibration of the core data.

Q Okay. Thank you.

A. Yes.

THE HEARI NG OFFI CER: Dr. Anponah.
EXAM NATI ON
BY COWM SSI ONER AMPOMAH:

Q Thank you. | do have a couple of questions
for you.

A. | thought you m ght.

Q Probably have |ike four pages or sonething

li ke that. Just kidding. Okay.
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You know, you have analyzed quite a
number of logs within the area that we are focusing
on.

A. Yes, sir.

Q Let ne ask you, do you know that the
San Andres Formation that we're dealing with, nostly
if I ook at the |ogs, nostly the Lower San Andres,
It's nore or less classified as an aquifer? Have you
heard about that?

A. | do think the majority of the San Andres
ROZ is closer to the top. But there are definite
I ndi cati ons throughout the few | ogs we had going
t hrough the Lower San Andres that an ROZ is there.

Q Now, |'mjust saying that, have you heard
that the San Andres, the Lower San Andres, has been
nore or |ess assuned as an aquifer?

A. Oh, that is ny inpression.

Q That is your inpression?

A. Yeabh.

Q | keep on going back to this. Maybe this is
the first wells that we are probably dealing wth.
But et nme ask you.

So, within this ROZ, let's say the
San Andres that we're tal king about here, do you

believe that, let's say, these higher nunbers that you

Page 647

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

are interpreting, you know, based on your analysis,
it's really nore or less -- if these higher oi
saturations are nore or less realistic, would you
believe or would you agree that XTO or any ot her
conpani es woul d probably not drill water wells within
t hese areas?

A. | would assune that they have done the
research to know that it's residual oil and that it's
okay to do that. But | can't look into -- | haven't
| ooked into the past to see what the case was, so |
can't speak to that.

Q And we will cone to the |og that you have
went back and forth with M. Rankin and then our Chair
where you are predicting nore like, let's say,
significant anount of oil saturation, about
80 percent, 60, 70 percent, you know.

You know, so if you use that as an
exanple, | nean, with that amount of oil in there, who
Is going drill a water well through that?

A. That is in porosity. That is about
4 percent. That is not going to flow under nornmal
condi ti ons.

Q OCkay. We'll cone to that one.

COW SSI ONER AMPOVAH:  Let's go to L-15, if

you can bring it up. L-15. | do have sone
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guestions. Just a quick one. L-15. Yeah, right
t here.
BY COWM SSI ONER AMPOVAH:

Q Okay. So you nore or less utilize this to
estimate your high and then the low So with this,
maybe | mssed it, can you explain to the Conm ssion
how t he corrections were applied, especially to the
hi gher ?

A. Absolutely. So it was a -- because we don't
have a good depth shift on the core and an actua
ganma ray to go along with it to do a fine-tuned depth
shift, cross-plotting on this is going to be highly
suspect. So a lot of this was visual.

Looking at the m nimum -- what we know
as the m ninmum possible oil saturation fromthe core,
these are the results of that. So these are the | og
curves placed on a cross-plot. So this is not the
core dat a.

But then so | matched the | ow case to
what the m nimum possible oil saturation was and it
was nore |ike the maxi num of the m ninmum is what |
matched it to, understanding that it would be a
further correction for the |lost oil.

Q So this one, it's not based on the core

dat a?
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A. No, that is not the core data that you're
| ooking at. That is the wireline data.

Q That's a wireline data?

A. Yes.

Q Do you have any estimate to show us, you
know, the data that you actually used to establish the
correction factor or the correction equation?

A. If we can go back to ny talk fromthis
norning, | can show that plot, if that's -- | believe
It was the third or fourth slide.

CHAI R ROZATOS: If you guys are going to
have conversations, renmnenber we need to have the
m crophones on, but the conversations should be
com ng through the hearing exam ner.

MR. RANKIN:. M. Exam ner, Hearing Oficer,
the conversation | was having offline with
Ms. Shaheen was sinply, | think it's a plot that was
presented in a sunmary presentation that we hadn't
yet seen. So | just was asking Ms. Shaheen if she
woul d, at her conveni ence, share the presentation so
we had a copy of it.

THE W TNESS: | believe it's Slide 9.

MS. SHAHEEN. We're happy to share that with
you.

A Soif we ook at this, it's 679, and you'll
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see fromthe green dots on the |eft-hand side that
there's spots where the core saturation matches and
doesn't match; that ny | ower case saturation is in
red, the core uncorrected oil saturation is in green.

And yeah, there's definitely going to be
parts where it doesn't match well, and others that
mat ches very well, especially in the Ops Geol ogic area
of the San Andres.

So what | did was, |ooking at the core
oil saturation, matched it to the maxi mnum and t he
m ni rum data to show what the -- to the top of the | ow
case. Because this does require a variable n and
vari able m

The correction that | applied is in the
next track over, in Track 10. And that correction
shows just about a nmaybe 10-unit, maybe in 5-unit, in
cases, correction. So the correction | plot is
actually very mnor to this, only resulting in a
change in average between the cases of about 30 to 40
per cent .

And that correction was done using the
B sub o of 1.3 and the Egbogah cal culation from |
believe, 1988 that's in ny references. But it just
uses a calculation for fluid | oss and as based on the

B sub o.
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Q Okay. Yeah, and I'Il conme to the mand n.
But, essentially, so the output of the correction
factors will be, is it the mand n fromthis? Like,
let's say, from9 to 10, what were the transformation
factors?

A. So from9 to 10 for the core data or --

Q Yeah, fromthe core data.

A. Fromthe core data, it was an equation. |t
was an equation based on the B sub o, and it was an
equati on by Egbogah from 1988 or so. | can show you
that equation. |It's a sinple linear -- it's a sinple
rul e-of -thunb equation, simlar to the one
Dr. Davi dson used.

Q Yeah, and that equation wll give you --

A. It gives you about a 5 to 10 percent
difference in oil saturation.

Q GCkay. And you --

A. And so n was varied in order to go from one
case of saturation to the next case of saturation.
That would be froma non-linear -- we're going froma
| inear to a non-linear nodel on n. But both were
vari ed.

Q Okay. Thank you for that. But | thought
fromthe earlier testinony, probably -- | don't know

if Dr. Lindsay touched on that or probably -- or Ryan
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touched on that or not. But it sounded to us, | think
probably Ryan tal ki ng about you use anal ogous data
from somewhere where they applied the squeegee
saturation neasurenent to help establish that when
you - -

A. Yeah. So | reviewed that. That was not --
| did not nake just a bulk cal cul ation based upon that
paper from Semnole Field. | actually used a
calculation fromthe '80s that was specifically neant
for residual oil.

Q So not just necessarily the Sem nole Field?

A. Right. So it was -- I'mnot sure -- | nean,
t hey used corrections from taking conventional core
all the way to a sponge core, and that was their
correction.

| don't know what their exact

envi ronment was |i ke and what our environnent was |ike
at the tinme, so |l had to go with nore of a rule of
t hunb. But when | | ooked at both, they're fairly
simlar. | think ours is a little nore conservative.

Q Yeah, thanks for clarifying that, because |
had a little bit of a concern on that one.

So based on the cross-exam nation from

M. Rankin, it sounds |ike there's another conpany,

NuTech, that did another petrophysical analysis. And
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" m sure probably we'll have the opportunity to get to
that. But let ne ask you, what are the main
assunmptions that you utilize in your analysis?

A. The main assunptions that go into this is
how much above the mninumoil is actually the right
amount .

Q How nmuch m ni mum oil ?

A. How nuch above the mnimumoil we see in the
core is the actual amount. Because that is what is
variable, is the high case, |ow case. So we know
there can't be less than what we neasured, but we know
there can be nore.

Q So on that L-15, if you renenber that, where
you used the log data to plot, to establish your |ow
and then the high, |I presunme there was nud | og data
that came with it.

A. Absolutely, yes. And M. Rankin covered
t hat .

Q Yes. \here there gas shows or fluorescence,
you know, in nost of the nmud |logs that you revi ewed?

A In the ROZ --

Q Yes.

A. -- in the Upper San Andres, there certainly
was. |In the |lower San Andres, there were m nor gas

shows that, admttedly, could have been recycl ed gas.
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Q Okay. So let nme ask you this one one nore
time. You know, in your experience, you know, have
you seen any play where the estimated oil saturation
I s about 50 percent, and even in sone places about
60 percent, and oil is still immbile?

A. We usual |y have pay cutoffs that are higher
than that. But yes.

Q So is your testinony that --

A. I'"'msorry. Please go ahead.

Q Okay. So is your testinmony that there are
wel l's where the saturation is about 60 percent, but
they still do not -- it's still not nobile?

A. Yes.

Q Do you have a reference to sone of these?

A. If you | ook into sone nore of the
unconventional plays, where there's a lot of tighter

porosity around 4 percent, if you get into tight sands

t hat have oil, a lot of tines we have -- |'ve been --
|l et's see. Peregrino, in Brazil, clastic sand,
heavier oil, simlar to what we would see here, needs
a water -- is definitely immobile at 60 percent.

Q Okay. So | asked the question wongly. So
" mtal king about a conventional play, not
unconventional, where, let's say, saturation can go

about 60 percent and still the oil has not reached the
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critical oil saturation to nove.

A. If we're looking at relative perm we | ook
at the core data that was given to us fromthe 679 or
fromthe RR Bell, one of them shows that there are
hi gh saturations, about 60 percent, in the | ower
porosity rock. Do we usually see that in conventional
zones? We're not usually |l ooking for that, because
t he zones we're | ooking for are usually higher
porosity than 4 percent.

So it does happen, but usually |I'd say
the mgration pathway is going to go nostly into the
por ous rock.

Q Do you know the type of -- in your previous
answer, you tal ked about different types of oil that
coul d probably result in that.

A. Yes.

Q But do you know the type of oil we are
dealing with here?

A. | know that it's residual and probably a | ow
APl oil. | do not know exactly what it is.

Q Yeah. M next one was, do you know the API?
Nope. No, sir, | don't.

So this is a carbonate, right?

Yes, sSir.

o » O »

So woul d you agree that probably started

Page 656

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



© 00 N oo o b~ W N P

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

with, like, let's say, oil-wet reservoir?

A. | would say, assuming it's a water -- m xed
wettability to an oil-wet reservoir is a very easy
assunption to nake.

Q And then there's a high possibility that it
can transition to, let's say, mxed wet, with all the

flushing that is going on?

A. Oh, yes. Yeah. |1'mjust saying that
there's a range towards m xed wet to oil wet. It's a
range of data. So it's a range of -- it's a range of

possibilities between the two.

Q So is your testinony that the rock that we
dealing with, the systemthat we dealing with, is
probably m xed wet?

A. No, sir. I'msaying it's sonmewhere between
m xed wet and oil wet.

Q OCkay. Certainly you have a |ot of
experience, so help ne here.

COW SSI ONER AMPOMAH:  Let's go to EMSU 679,
so probably Exhibit L-25, if we can share that.
L-25. Yeah, let's scroll down to the San Andres
bottom Okay. Right there.
BY COWM SSI ONER AMPOVAH:
Q So on Track 7, the core data points, wl|

this be the transforned -- would they be the
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corrected?

A. Those are the uncorrected.

Q This is uncorrected?

A. | would have to see the header, but |
beli eve those are the uncorrected.

Q | thought all fromthere on was all the
anal ysis, the final analysis that you did.

A Well, | still often show the raw data and
the not. So that is the -- that would be the
uncorrect ed.

Q Okay. So which one is the corrected one?
Because | don't want to --

A. The corrected one is not on there.

Q The corrected one is not here?

A. No. That is not on this plot.

Q Yeah, so then can we go back to that one?
t hi nk, yeah, we showed that.

A. Yes, in the plot that | just showed a few
m nut es ago, that was the 679.

THE WTNESS: |If we can go back to that.
That's in the PowerPoint, please.
BY COWM SSI ONER AMPOVAH:

Q And we'll still cone back to one nore here.

A. Sure. This is it.

Q Yeah, okay. And thanks for clarifying that,
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because | was going to use the uncorrected one.

Yeah, so if you | ook at Track
Number 10 -- so then let's start with 9. So what were
the mand n values that got you to 9, if you can share
with us?

A. They were variable. So, the mvaried
between 2.3 and | believe around 4 or so. The n would
have varied fromaround 3 to upwards of 9, based upon
the porosity.

Q You said the mwll vary from --

A A2 3.

Q The mwll be 2.3?

A. And it uses the Focke and Munn equation for
it based on perneability range. So | think it goes up
to around the high 3s, |ow 4s.

Q OCkay, 3, 4s. And then the n?

A. The n was an algorithm | devel oped based
upon the core calibration, which is froma -- it goes
froma little bit over 3, | believe, to around -- not
bet ween 9 and 10.

Q Well, so you said you have a reference where
the n value can go to 9 or even probably 207

A. There's references that show that going over
20. I'mnot saying it does that here. |'mjust

saying that there's references in the world. There's
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rocks in the world that do that.

Q Well, in nmy formation eval uation cl ass,
guess probably | thought that the n value should be
probably 1.8 to 2.5, and comonly, probably 2.3 is
what peopl e have been using a | ot.

A. Then we have to add a lot nore oil to this,
woul d be the result. |If we used an n of about 2.3, we
would end up with a boom ng reservoir that's
90 percent oil saturated.

So we have to raise the n, as is
suggested by literature, in mxed- to oil-wet systens
in order to pull the saturation down to the residual
| evel s.

Q So that shows that w thout nore or |ess
measuring the mand n -- | nmean, let's say if you use
nore |ike the common nunbers that we are nore or |ess
accustomed to, then that makes it nuch easier.
Because | do know that, okay, these are the typical
val ues that are being used.

But going extremely high, it's just
established the uncertainty associated with, let's
say, these nunbers wi thout any proof, |ike you were
talking to the Chair about, you know, any proof wth
regard to what is the actual mand n val ue.

A. The n value did use sonething from
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literature, a variable, and did use the 2.3 from
literature in the four-county study used in the
San Andres.

So | actually decided to nake it a
little nore conservative and vary the m as in Mary,
above 2. 3.

Q So let's ook at the Track 10. Starting
fromthe bottomof the Grayburg, at the bottom so
|l et's say where you have -- is it 39? No, probably
just on top of the 4100.

A. Yes, sir.

Q And then so probably 40, 50, where we have
the core.

A. Yes.

Q Yeah. Right there, | think on your 10,
can see that there's a ot of inprovenent in the
match, but certainly it's not a hundred percent.

A. Absol utely.

Q Yeah. But | can see that there's a | ot of
i nprovenent there. Now, so right on the top there, we
do have -- how would you classify that? Is it a water
zone, right on the top, like let's say probably 40,
50, all the way to, let's say 41007?

A. | would suggest that that is likely to be

cores that have been -- had nore fluid expul sed from
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them | would al so suggest that Goodni ght agrees with
me, because they're getting the sane saturation that |
am

Q So then probably the 40, 50, maybe woul d be
a water zone.

A. The 40, 50 would be -- all of these would be
nostly water, they would flow water. Wuld it be
100 percent water? No. But not based on the
resistivity and the porosity and the cal cul ations from
bot h conpani es.

Q Okay. And once we go down, |'mjust | ooking
at the resistivity log and then al so conparing to,
let's say, the water saturations that we are seeing.

A. Yeah, totally copacetic. But yeah.

Q Okay. So let's go to 4200 all the way to,
let's say, 42- -- the distance between themis 20, 20,
or -- | think it was 20, 20, right? Each box going
down is 20. Ckay.

A. Each one is 20, yes.

Q Each one is 20, okay. So then let's |ook at
4200 all the way to, let's say, 400 and -- 425- -- no
4280. So 4200 to 4280.

A. Yes.

Q On your Track Nunber 10, this one would

be -- how would you describe this formation?
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A. | would describe this as a residual zone as

wel | as Goodni ght does.

Q And that is clearly shown also -- on the
core --

A. Yes.

Q -- that is clearly shown?

Now, nmy tough question to you is, how

much of this will be recoverable?

A. | amnot -- given that we're going to do --
that there's a plan for a CO2 flood, | amnot -- that's

a question for sonmeone else that that is their
speci al ty.

Q So as part of this here, and are we going to
hear from another testinony to tell us with all the
nunbers that have been estimted, how nuch of it is
goi ng to be novabl e?

A. Yes, sir. W' ve made note of your question
over the past. W're very aware of the question. W
w il make sure it gets answered.

Q And I'malso -- so | do see that there's a
strong sinulation that is comng up, right? So there
are relative perns that we're utilized in that, and |
hope that also will nore or |less match up to, let's
say, whichever oil that could be noved. So the

simul ati on --
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A. So, Doctor, | would say that we have not had
the opportunity to -- we don't have relative perm data
from here.

Q Yeah, but there was a history matching.

A. Yes. And that will be spoken to at |ength.

Q Yeah. So definitely I want to see the
relative permthat was used for the history matching.

A. Absolutely. [|I'mjust clarifying it. |
apol ogi ze.

Q OCkay. | appreciate that.

It sounds |ike you included m neral ogy
I n your porosity and in all the cal cul ati ons.

A. Yes.

Q Now, let nme ask. So with the mand n val ues
that you used here, especially |I think the mvalue is
nore or |less typical, the one that you used, but the
n, you said, has a broader range.

Did you check with, let's say, the other
fields in that area, you know, did you check with
other fields in that area to see if there could be any
anal ogous nunbers that m ght have been used and
established in the area?

A. | do have col | eagues that have worked the
San Andres in other areas that have used variable n's

that are simlar that are -- that can get pretty high.
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"' mnot sure of the exact statenent, but the fact that
a variable mand n is needed is a well-known factor.
Q OCkay. Can we go to L-22. There you are
showi ng the core. You are showing the Kv, so | want
to know if this one is based on a core or is based on
sone type of calculation. L-22.
Yeah, so on the left, or it's on the

right, would this be a core or is a --

A. That should be -- I'msorry. |'mpredicting
your answer -- |'m predicting your question.
Q No, | already asked it of you. So you can

probably proceed. Thank you.

A. So it is a core -- it is a neasured core.

Q And the nmeasured core neasured the Kv?

A. Yes, sir. Those are individual measurenents
of, | believe, like, full dianeter sanples.

Q You know, howis this -- and it's good that
they nmentioned the Kv.

A. Yeah, it's anmazing.

Q Yeah. So how would this conpare to the
typi cal one, where when we are doing sinulations, we
start with, like, let's say, .1 of the Kh?

A. So | know for reservoir nodeling, they often
use .1 in a lot of reservoirs, including clastics.

And | always have a little bit of a hinky -- alittle
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bit of a weird feeling about it. So | think in this
case, | would definitely nmake it sonething better than
.1 with the Kv, especially.

Q Okay.

A. Wth the Kv/Kh rati o.

Q Okay. And let's just scroll to the L-25 one
nore time. And it would be great if you can nake a
note that this one is uncorrected, because when | saw
it, I"'mlike, these are all different, different. But
t hanks for explaining that. So if you can take notice
of that here.

But | just want to point to sonething
quick. So the bottom of the Grayburg, | think there,
we all agree that it's a water zone, just to confirm
that. The bottom of the Grayburg where you have,

l et's say, GB-26, that zone down there, we all -- we
agree that probably is a water-bearing zone.

A. All | can say, as far as agreeing or
di sagreeing, is that |ooking at the | og properties and
conparing the rest of the data to this, it does not
calcul ate as being a 100 percent water-bearing zone.

Q | didn't catch the |ast part.

A. Sorry?

Q | didn't catch the last part of your

response.
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A Oh, I"'msorry. | always speak too fast.

Based on the | og data we have and the
limted core data we have, showing that there is sone
oil saturation, there is sone residual oil there.

What it would flow under conventi onal
means woul d be water, 100 percent water with no trace
of oil.

Q Okay. Thank you. Now, so there is
Sem nole, there is Tall Cotton, Goldsmth in the area.

A. Yes, sir.

Q Do you know if the San Andres that is the
target zone there went through the sane injection as
we are seeing in the EMSU?

Went t hrough the sanme history?
Yeah, of saltwater injection.

|"mnot certain of that. "' m not awar e.

o » O »

Definitely Steve would probably know about
t hat ?

A. Yes.

Q Now, so this well, EMSU 679, do you know the
year it was drilled?

A. | don't recall. | did |ook at the dates
before. | know several of themwere in the "90s. I'm
not exactly sure when this one was drill ed.

Q Yeah, so definitely, | do know that the core
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was collected in 1990. So probably that was when it
was drilled. And then also the analysis was perforned
in 1990.

A. Yes, sir.

Q Yeah, that is what | have here.

Now, do you know when the EMSU RR Bel |
Nunber 4 was drilled and bored?

A. | believe that was | onger ago. | believe
t hat was an ol der well.

Q O der well. OCkay.

A. | could be m sspeaking, but that's what |
seemto recall hearing.

Q Yeah. So you have a | ot of experience, so
help me here. Can you quantify the inpact of the
| arge volune of water that has already been injected
into the San Andres on the present-day saturation
nunmbers that probably we m ght have?

A. Depending on the affinity of the water, the
chem cal affinity, what's in it, the salinity, al
that, it could have some changes on it. It could have
sonme change on the saturation in the negative
direction. Obviously not in the positive direction.

Q Oh, definitely.

A. Yeabh.

Q Well, so what that neans is that -- okay,
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l et me ask. So would you believe that, let's say,
this well, 679, drilled in 1990, and with the higher

| evel s of the saturation that are being estinated

t oday, that had been being estimted based on the 1990
wel | information, probably the present-day oi
saturation is not the same as this?

A. Potentially.

Q But you are using that to estimte how much
oil is in place, and you're asking the Conm ssion to
make our decision based on that. So how do we
guantify, you know? Help us. Based on your
experience, how do we quantify the current -- how do
we even say that the current oil-in-place calculation
t hat has been put across here is correct w thout
taking into consideration the maxi nrum vol une of oil --
of water that has been injected?

A Well, | would add to that, that that is
going to be clearly addressed by Jimw th his nodel.

Q Okay. | will love that. Thank you. Okay.

Based on your analysis, | saw you've
done a lot of wells here. So did you check the newer
wells, let's say, any newer wells, to check the
saturation changes conpared to the ol der wells,
whet her consi stent or probably not consistent?

A. That is a phenonenal idea. It wasn't part
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of the scope at the tine that | did it, but that is a
great -- that would be a great thing to check, because
t he sanme petrophysical nodel should work either way
and we should see variations fromone to the other.
So we would see a difference. So the newer wells
woul d reflect current-day saturations.
Q And now | really want to see an exanple of

t hat, because then that one can tell us, you know,
let's say the inpact of the saltwater injection on the
saturation.

| know nodel s can do that, but real
evidence -- | nean, if you have the log and it's
showi ng these changes to establish that there's stil
a high level of ROZs in there, that at |east hel ps us
alot to quantify the inpact of the saltwater
i nj ection.

Do you know i f any RST | og has been

| ogged on any of the older wells? RST, the saturation

| og.

A. Oh, as like a pulsed neutron, sort of?

Q Yes, yes.

A. | believe there was an EPT run on the log in
the north, but I"'mnot sure -- I'"mnot aware of one in
the EMSU. |'d have to | ook back at nmy database to see
i f | have any.
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Q OCkay.

A. | look at about 10 different projects a
week, so...
Q So let's go through this. 1Is it possible

there are potential changes in the wettability systenf
And you clarified that. You're saying that it is
between oil wet and m xed wet.

A. Yes. |'mhedging ny bets and setting it
somewhere in between.

Q | thought probably you said, okay, it was
oil wet, and then probably now we are m xed wet. So
then, | could have posed that question, but anyway,
let me still ask.

s it possible that potential changes in
the wettability system may i npede the avail abl e oi
saturation that has been cal cul ated now?

A. Changes in the wettability would potentially
change the saturations that we see.

Q And can you explain to the Conm ssion how
the changes in the wettability m ght inpact the oi
saturation changes?

A. Changing its affinity to hold to the side of
the pore, along with drops in pressure, can nmake
things nove. So if you're changing the geonetry of

the fluid wwthin the pore, then you can nmake it nove
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out of the pore space into another.

Q So does that nmean that with a high vol une of
wat er that has been injected, you know, |ike the
flushing, the flushing, and if there has been sone
changes in the wettability, it is possible that sone
of these oils is probably -- sone of this residual oi
became nobile, and therefore, probably m ght have been
noved?

A. Wthin the larger porosities is where that
s nost |ikely.

Q Okay. Now, due to the higher volume of the
water injection that has gone into the San Andres, it
Is definitely possible that there has been el evation
in the pressure. | nean, the reservoir pressure m ght
have i ncreased. So do you believe that this can
reduce the capillary forces, thereby nore or |ess
reducing the residual oil in place?

A. Oh, that's going back a |long way, the
capillary forces. | would expect nore that dropping
the pressure in residual oil would be nore likely to
nove the hydrocarbons.

Q Yeah, and |'m sure probably you know where
|'"'mgoing with this. So |let me ask another one. Can
you comrent on the fact that these higher vol unmes of

wat er that has already been injected into the
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San Andres, probably increased the viscous forces,
overcom ng the capillary forces, thereby probably
still reducing the residual oil saturation?

A. It is possible in the |ower porosities. |
woul d say that nost of this was probably bypassed by
the | arger porosities where the water probably was
nore |ikely to go.

Q So wth all these phenonena that |'ve gone
t hrough with you, you know, based on your experience,
woul d you say that there is quite a nunber of
uncertainty associated with the oil-in-place
cal cul ati ons that have been presented to the

Conm ssi on?

A. | would say there is very little uncertainty
with the presence of oil. But there is uncertainty
with the calculation of the oil in place. And that's

why | wanted to provide a | ow and a high nunber, for
possibilities.

Q You know, so the processes that we just
di scussed and we went through this, you know, do you
believe that -- and I think if you are able to provide
to the Conm ssion like, let's say, sone anal ysis on
the tineline with regard to other wells and then newer
wells to see how the saturations are changi ng,

probably that would clear all the doubts with regards
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to that.

A. | would love that. Yeah, that would hel p,
t hough. It would be excellent.

Q You know, don't you believe there should
have been a pronpt response fromthe operator, whoever
t he operator was, probably when the 679 well was
drilled? There should have been a pronpt response to
probably, nore or less, try to cease any injection in
t he area.

Because right now, you have all this
vol une -- high volunme of water, that probably due to
other fossils that we tal ked about, probably m ght

have reduced the residual oil saturation.

A. | liken this back to the shale gas
revolution, where a |ot of stuff back then, like if
you | ook -- because you just -- source rock with
sonmet hing you drill through. You don't |ook at it.

You see it, you see gas response, you're |ike, "On,
" mnot going to produce that."” Twenty years down the
road, it's the thing of the day.

So | imagine, and this is pure
supposition, that if soneone was | ooking at it back
then and seeing that versus sonething they had above
them then they probably would be not that interested

at the tine.
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Q So then that would be on the econom cs?

A. That would be on the econom cs at the tine.

Q OCkay. And do you know we are going to
listen to sonme econom cs here?

A. | cannot speak to that. | do not know.

Q Let ne check to nmake sure | do not have any
addi ti onal questions for you.

But |'malso interested in know ng
whet her the Goldsmth, Tall Cotton, Sem nole had any
extensive water injection into, let's say, the
San Andres prior to the comrercialization of the ROZs.
| really want to have sone answers out of that.

A. | believe Steve will probably be able to
cover that. And if not, I will get the answer.

Q OCkay. On the average, how would you say
your interpretation is different fromthe one that
NuTech -- | hope |I got the nane right.

A. NuTech, yes, that is correct. From what |
can -- they have a proprietary software. | believe
t hey use the Simandoux equation for their saturation
equation, which | used for Archie. They used a
variable mand n, where they used four different ms
and n's, according to M. Rankin.

So mne was, |'d like to say, a bit nore

conpl ex, |l ooking for the ranges. But that doesn't
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mean we both didn't arrive at -- that they didn't
arrive at an answer that was close to the range of
val ues that | provided.

Q So ny last question will be, you know, |
went through nost of the |ogs that you interpreted.
There are sone of themthat are quite, like -- a
number of themthat you probably see that it is all
water, water, water, water, especially within the
Lower San Andres. Was that a trend that you saw?

A. There tended to be nore water in the Lower
San Andres than in the Upper San Andres. And that's
where | placed -- that's usually where | discovered ny
Rw, was within the San Andres.

Q Oh, within the Lower San Andres? Ckay.

Thank you for your tinme and | do
appreci ate your know edge. Thank you.

A. Thank you.

THE HEARI NG OFFI CER:  Thank you,
Dr. Anpomah.
So this brings us full circle to you,

Ms. Hardy, for redirect. ©Oh, M. Shaheen, sorry, for

redirect.

Before we do that, |'m keeping track of
time here, | guess it would be appropriate, given the
audi ence, that | say that the Lovington Sands are
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runni ng out of our hourgl ass today.

M. Rozatos has a 4:00 p.m hard stop
It's 3:30 right now W need to get M. Birkhead
done and out of here. So just bearing that in m nd.
Ms. Hardy, I'Il turn it over to you for redirect.

And bear that in mnd, M. Rankin, when
the inevitable re-cross cones in.

" msorry, Ms. Shaheen. Sorry.

MS. SHAHEEN:. That's okay. Thank you,
M . Harwood.
REDI RECT EXAM NATI ON

BY MS. SHAHEEN:

Q M. Birkhead, going back to your |ow case
and a high case, | know you've described to ne the
range of possibilities between the |ow place and the
hi gh case -- I'msorry, the | ow case and the high
case. Can you provide a simlar explanation to the
Comm ssi on about how that works?

A. Sure. Certainly. What it's neant to
represent, and | think we've already nostly covered
this, is that it's the begi nnings of uncertainty
st udy.

So I'm | ooking for the | owest possible
It can be and what is a reasonable value for what the

hi ghest it can be. So these can be considered likely
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to be the P10, P90 cases. There's a 90 percent chance
it's going to be at least this small -- or at |east --
and there's a 10 percent chance it's going to be at
| east this big at the end.

So we're | ooking for a range of val ues,
| ooki ng at uncertainty. You're doing Monte Carlo
anal ysis at the end in value, when we have nore data,
woul d be obviously the next step to go through to
figure out the distributions, the possible
di stributions of OO P.

Q And you also tal ked about, with M. Rankin
and | believe with Dr. Anpomah, at what water
saturation you woul d expect oil to be nobile. Have
you reviewed any fields that inform your opinion on
this subject?

A. | have worked several, and | think we tal ked

about this a little bit, where I've worked in fields

where the residual -- where the oil wouldn't nove
until you got to a saturation of, like, 80 to 90
percent -- or 60, 60 to 70 percent when you have

heavi er oils.

The point is that just all of these are
very dependent on fluids and the |ithology and the
porosity. So there's a direct relationship between

the porosity and the capillary forces and how easily
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it

nove.

So it's just, | guess, to restate, how

difficult it is to answer in one answer with one val ue

when i

based

t's going to nove, because it definitely varies

upon the facies, the properties, the fluid type,

and the pore space.

why - -

Q There was sone testinony earlier

or excuse, sonme discussion earlier

about

about why

the saturations in the core do not add up to 1. Can

you el

meant

witht

aborate on that?

A. | can. | think that was basically just

to tie up a question from before.

| had to deal

his all the tine. When | first started as a

petrophysicist, | was really confused when |

oil, water, and if it didn't add up to 1.

wat er,

j ust saw

It's just a -- it's because we | ose

we | ose oil as we go up the hole.

We |ose it

to gas, we lose it to -- and get up to the surface,

gravit

y, water falls out, it dehydrates,

t hi ngs.

never

it's probably a pressure core.

al

t hose

The summation with the porosity, it

equals up to 1. If it does, it's shocking, and

going to be sloshing around within the tube.

So what they typically cal

it

And even then, it's

in a |l ot
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of reports, is saturation of gas. And forever |

t hought -- forever, when | first started, | thought
that was, |ike, hydrocarbon gas. Turns out it just
means saturation of air. |It's just whatever's not

fluid. So that is why it never equals up to 1.

Q There was al so sone testinony earlier about
the San Andres tops and the differences between our
pi ck of the tops and Goodnight's pick of the tops.

Are you aware of any literature that addresses the top
of the San Andres as it relates to the Lovington Sand?

A. Yes. Yes, | have. This goes back to the
reference from Ryan Bailey fromyesterday at the Loco
Hills Field. W did go back to who defined the top
within that paper. Turns out it was a M. Roy Foster,
seni or petrol eum geol ogi st with the New Mexico Bureau
of M nes and M neral Resources, in 1976.

So it seens in this case, the
description of the top of the San Andres bei ng about
130 to 150 feet above the Lovington Sand was nade by
New Mexi co M nes and M neral Resources.

Q I'mgoing to make an effort to share at this
poi nt .

THE HEARI NG OFFI CER: Again, it's the speed
with which you speak.
THE W TNESS: Ch, I'msorry.
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HEARI NG OFFI CER HARWOOD: You're definitely

going to hold the record, at least so far. |'msure
the court reporter will confirmthis, nobst words per
hour .

THE W TNESS: The M cromachi nes comerci al ,

| watched it way too nmany tinmes growng up. So |'l
repeat nore slowy.

A. So the Loco Hills paper that M. Ryan Bail ey
di scussed yesterday at |ength, discussing the top of
the San Andres, the top was actually defined by -- or
written about by M. Roy Foster, senior petroleum
geol ogi st, New Mexico Bureau of M nes and M nera
Resources, in 1976.

Q And turning to Page 12 here.

A. It's the bottomof 12 and the top of 13.

Q I'msorry, bottomof 12, top of 137
A. Yes, mm'am

Q Here we go.

A. So I'll just read this slowmy. "The

San Andres Formation, Leonardi an and Guadal upi an, is
about 1500 feet thick in this area. The upper part is
dolomte with an interval of sandstone and bl ack
shal e, known as the Lovington Sand, about 150 feet
bel ow the top."

Q And the top there refers to the top of the
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San Andres; is that correct?
A. Yes, mn'am
Q Thank you.
M5. SHAHEEN: | would nove for adm ssion of
this exhibit as K-57.
HEARI NG OFFI CER HARWOOD: M. Rankin, any
obj ection?
M5. SHAHEEN: Ckay. |'mgoing to turn now
to Figure 5 in the paper.
MR. RANKI N: No objection from Goodni ght.
HEARI NG OFFI CER HARWOOD: Any objection from
OCD?
MR. MOANDER: No objection from OCD,
M. Hearing Oficer.
MR. BECK: No objection fromRice and

Per m an.

HEARI NG OFFI CER HARWOOD: Pi |l ot ?

MR. SUAZO. No objection fromPil ot.

HEARI NG OFFI CER HARWOOD: It'Il be admtted.
Thank you.

MS. APODACA: Excuse ne. We already have a
K-57. | think she would be up to K-60.

M5. SHAHEEN: K-60. | will trust you on
that. Thank you very nuch.

THE HEARING OFFICER: It'l|l be admtted as
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Exhi bi t K- 60.
(Adm tted: Enpire New Mexico
Exhi bit K-60.)
BY MR, SHAHEEN:
Q And turning nowto Figure 5 in Exhibit K-60,

A. This is sinply an exhibit of what is
described in words on Pages 12 and 13, the San Andres
Formati on bel ow the Prem er Sand, and about 150 feet
above the Lovington Sand. And, again, defined by
soneone working for the state.

Q Thank you. |I'mgoing to stop sharing here
and share with you a different docunent. This is, |
believe, the mud | og that M. Rankin used earlier,
which is identified as Bates Nunber Enpire 23614-17,
want to say, 3917, but |'m not sure here. It's the
exhi bit that was previously admtted with respect to
the excerpt that M. Rankin showed earlier

M5. SHAHEEN. And | brought it up here to
show, it's the same docunent, a little farther up in
the depths here. And | just wanted to have
M. Birkhead take a | ook here, if we start -- |
beli eve M. Rankin was focused on naybe 4200, 4300
t her eabouts.

But if you | ook above and bel ow t he

Page 683

Veritext Lega Solutions

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




© 00 N oo o b~ W N P

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

excerpt that M. Rankin used, you can see that there
are other comments, observations about the cores that
are different fromwhat M. Rankin was focused on.
And | thought it m ght be hel pful to start here at
about 4050.

MR. RANKIN: [|'Il object. It's way outside
t he scope of ny cross-exam nation. | was focused on
a very narrow area. This is alnpost 800 feet above
where we're tal king about.

THE HEARI NG OFFI CER:  Well, all right. But
| think it's fair. You opened the door.

But | haven't heard a question yet. [|I'm
hearing testinmony from Ms. Shaheen.

MS. SHAHEEN: Thank you. | have a question
now for M. Birkhead. |If he could just take a | ook,
and he can direct ne to what he thinks are the
pertinent depths here as well.

BY MS. SHAHEEN:

Q But taking a |l ook here at the depth of 4050,
there are sone observations of the core here that |
think are helpful, M. Birkhead. Can you descri be
those to the Comm ssion?

A. | absolutely can. So this is one of those
pl aces where, up and within the Upper San Andres,

we're seeing consistent descriptions of yell ow
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fluorescence and stream ng cut. And, again, sone

| ower gas along with the stream ng cut, and al so sone
hi gher gas along with the stream ng cut and

fl uorescence.

So we're actually seeing, as | nentioned
fromthe very start of whenever | started, that we
have direct indications of hydrocarbons show ng up
t hroughout the San Andres.

Q Are there any other depths that you woul d
li ke for us to | ook at here?

A. | would probably ook in the next hundred
feet up to nake sure that we're covering the bottom of
the Grayburg and the top of San Andres. And to al so
see that we still have very large gas shows as we're
getting into what | believe is the G ayburg.

Q |Is this good, 39007?

A. That woul d be perfect.

Q Would you pl ease descri be what you see here
to the Conm ssion.

A. Wth this, we are -- it's not a -- they ran
out of words apparently on this. But this is a sandy
dolomte, with a very |arge gas response, and
noderately cal careous. There's no cut in these. You
can see that they're not always cut when there are

massi ve gas shows. So you can have one or the other
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or none of all, but it all tells a story, all the |ogs
t oget her.

Q Any other depths that would be hel pful for
the Comm ssion to take a | ook at?

A. | think that would be plenty for now |
can't think of anything at the nonent. That would be
it.

MS. SHAHEEN:. Thank you, M. Birkhead.

| have no further questions and pass the
witness. And just would note for the record that we
will be submtting the remai nder of the nud | og as an
exhi bit.

THE HEARI NG OFFI CER: Okay. And | don't
think there's anyone to pass the witness to. W're
still going to hopefully hold to the rule against a
recr oss-exam nati on.

MR. RANKIN: M. Hearing Oficer, there was
one segnent of Ms. Shaheen's redirect that addressed
nobile oil saturation that | would like to just ask
M. Birkhead about.

HEARI NG OFFI CER HARWOOD:  Okay.

RECROSS- EXAM NATI ON
BY MR, RANKI N:
Q M. Birkhead, on the question of nobile oi

saturation, if 380 mllion barrels of water were
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withdrawn fromthe San Andres in the zone that we've
been di scussing here with these oil saturations you've
i dentified, would you expect that would be a reservoir
character change that would likely lead to the
mobi | i zati on of those oil saturations that you've
i dentified?

A. Wthout any residual oil, wthout
significant chem stry change, it would be difficult to
say how nmuch woul d happen if you significantly changed
the chem stry of the water which is being extracted.
So it's the sane.

| woul d expect that only m nimal,

considering it's residual. Anything above that would
just be a tiny bit of the re-added oil that Bob
Li ndsay tal ked about the first day that canme out after
Nature's Waterfl ood.

Q I"'mnot sure | quite followed that. You're
sayi ng what woul d be --

A. Essentially what |I'msaying is that there
may be a little bit of oil extracted that could result
in a sheen of oil on sonmething, that if soneone | ooks
for it. But that | do not expect a |arge anount of
the oil to nove

Q Thank you.

A. But | think Dr. Amponmah's question was
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really good about checking them out versus tine.
MR. RANKI N:. Thank you, M. Hearing O ficer.
THE HEARI NG OFFI CER: Okay. May
M. Birkhead be excused?
MR. RANKIN: No further -- yes, he may.
MR. MOANDER: No objection from OCD.
MR. BECK: Yeah, he may be excused.
HEARI NG OFFI CER HARWOOD: Pil ot ?
MR. SUAZO. No objection fromPil ot.
HEARI NG OFFI CER HARWOOD: Thank you,
M. Birkhead. You're free to go.
MR. SUAZO. And to the court reporter, |
apol ogi ze.
THE HEARI NG OFFI CER:  You kept her on her
toes, M. Birkhead. |If you ever get tired of your
field, you have a great future as an aucti oneer.

Al right. Let's see. So it's 3:45. |

mean, | don't know what we do with the spare 16
m nutes. | suppose we could at |east get
Dr. Buchwalter sworn in, but I'"'mnot sure it's worth

it.
Your thoughts, M. Rozatos?
CHAI R ROZATOS: | don't think it's worth it
either, but | do see that M. Rankin is raising his

hand really phrenetically now, with a | ot of
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t edi ousness, to catch our attention.

MR. RANKIN:. | appreciate that. |
appreciate the attention. M. Hearing Oficer,
appreciate that we're on limted in tine.

| wanted to just orally raise this
notion with the Conm ssion at this tinme based on the
testinony that was provided by both M. Bailey and
M. Birkhead.

As you all are aware, | have previously
filed a notion to strike the rebuttal w tnesses,

M. Bailey and M. Birkhead, only as with respect to
certain testinony and anal yses that they provided
that are clearly not rebuttal testinony, should have
been presented as part of their case in chief.

And based on the testinony that they
presented over the past two days, | think that's been
establ i shed, that what they presented is very
different fromwhat was initially presented on direct
from NuTech and Enpire's own wi tness, M. MShane.

The petrophysi cal anal yses, the
oil -in-place anal yses are vastly different than what
was presented initially.

And based on that, two weeks before the
heari ng, we have been substantially prejudiced by our

ability to try to review and anal yze what has been
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presented. We still don't have sone of the
i nformation that we would need to do so.

So | would ask at this tine to renew ny
notion to strike the portion of the testinony
identified in nmy initial notion or, in the
alternative, to provide us the opportunity for short
surrebuttal so that we can adequately review and
respond to the new testinony that should have been
presented on their case in chief.

THE HEARI NG OFFI CER: | have a coupl e of
concerns. And | don't mean to step on anybody's toes
here. |'msure M. Rubin has thoughts on this as
wel | .

First of all, I'"mnot sure how nuch of
what you're objecting to was covered in direct
exam nation, and if it was, why there was no
obj ections raised at that time, and how nmuch it was
covered in your cross-exam nation of these w tnesses.
Because if it's covered in your cross-exam nation of
t hese witnesses, you opened the door to this
testi nony.

When you cross-exam ne witnesses in a
way that is |like doing a deposition, you often end up
with answers you don't |ike.

M. Rubin, I'll pass it on to you. But
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those are just ny initial thoughts.
MR. RUBIN. Thank you, M. Harwood.

And | do echo those sentinments. W
should hear fromthe Enpire in response to the
notion, especially now that it's been renewed.

And it is hard to parse out sone of the
testinony that would be struck versus that which
woul d not be struck as well. That's a difficult
chal | enge.

But | suggest to the Conm ssion that we
hear fromthe remaining parties on this point first.

M5. SHAHEEN: First I'll note that | believe
M. Rankin has waived his objection here by allow ng
both M. Bailey and M. Birkhead to testify today
wi t hout obj ecti on.

Second, | would say, for all the reasons
stated in our responses to the notion to strike and
the notion to exclude, this testinony should be
al | owed.

It's very clear, when you reviewthe
witten rebuttal testinony, that the testinony is
directly responsive, in M. Bailey's case, to Preston
McCGuire, who has not yet testified, and to
Dr. Davidson, who has not yet testified. It's very

clear that this is in rebuttal to their testinony.
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Second of all, here we are on the third
day, the end of the third day, and we have, | think,
offered three witnesses. And it's very clear that
Goodni ght is going to have even nore time to respond
to the testinony of M. Bailey and M. Birkhead
bet ween now and the time that they offer their
W t nesses.

And obviously, we don't believe there's
a need for witten surrebuttal. But they're welcone
to surrebut the testinony that you' ve heard today and
yest erday when they are back here with their
W t nesses.

General ly speaking, in an admnistrative
proceedi ng, the Conm ssion would act as if they were
a Court in a bench trial, and they are -- their
expertise and their experience allows themto weigh
t he evi dence and determ ne what is credible, what is
reliable, and what should be included in their
deci sion, to support their decision. There's no need
to exclude any evidence.

And in fact, I'll just refer to one
case. And it is an unpublished opinion, but I
believe that it's perfectly suitable -- or applicable
here. It has to do with a proceedi ng before the

Water Quality Control Commi ssion. Let nme see if |
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can find it here relatively easily.

"1l describe it generally until | can
find it. |In that case, the Court of Appeals
recogni zed that the Hearing Exam ner did exactly what
was appropriate in the instance. She allowed all of
the expert testinony in, and then the Conm ssion
wei ghed that testinony and decided what it should be
relying on. And that case is cited in our papers.

Finally, Goodnight is not prejudiced.
They argue that they're prejudi ced because they've
had no opportunity to depose the rebuttal w tnesses'
suppl enent expert reports, or otherwise file a
surrebuttal.

They cite a nunber of cases that are
conpletely in opposite to what we're doing here
today. One is a crimnal case where the rebutta
Wi t ness was never disclosed. Another is a civil case
where the rebuttal w tness was never discl osed.

So they've cited nothing in support of
their position here today. W believe the notion
shoul d, therefore, be denied.

THE HEARI NG OFFI CER: M . Nbander.
MR. MOANDER: So OCD is not picking a side
on this issue, but to maybe flesh this out a bit

nore, | think it's an inaccurate statenent to say
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t hat Goodni ght didn't actually preserve the
objection. They filed a notion on this, so | think
there's a |l evel of conplying with the ultinmte order
fromthe Commi ssion in not creating or putting
objections on the record at that point in tine.

Again, OCD didn't pick a side, but a Iot
of this testinmony certainly does seemto be post
facto devel opnents designed to rebut other w tnesses,
not necessarily OCD s, but |I did want to clarify for
the record, | think does have a thoroughly docunented
obj ection that |isted specifically provisions that
were at issue that was filed before the hearing, and
the Comm ssion did, in fact, rule on it.

So | just wanted to put that out there,
that | didn't think that's totally correct under the
ci rcunst ances.

THE HEARI NG OFFI CER: M. Beck.

MR. BECK: | agree with M. Moander, that
when you have a notion that's been submtted and that
It's ruled on and you conmply with that, you're not
wai vi ng your objection to renewing it afterwards.

| think that it's unfair to say that
it's clear that both of these wi tnesses were rebuttal
to M. McGuire. | think that Goodnight did a good

job inits notion in fairly, and | would say
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charitably, characterizing what was actual rebuttal
testinmony to M. MGQGuire versus what was substantive
evi dence.

| think one thing that was very cl ear
was, understandably, Enpire was put in a difficult
position when it revised M. Dillewn's testinony
about the reservoir characterization, only to have
M. Dillewn at his deposition say that he did not
adopt his revised testinony.

| think that that put Enpire in a
difficult position because now we've got three
different reservoir characterizations from Enpire.
And | think that probably the way that they've
revised their witness |list says a | ot about whet her
this is actually rebuttal testinony or whether they
want to put it forth as their primary evidence, when
you have your two rebuttal w tnesses going
essentially first out of your 11 w tnesses, as
opposed to in rebuttal.

So I think that M. Rankin makes a good
point in renewing his objection, given the tineliness
of that |late disclosure and the inability to prepare
for it and the inability to depose either of those
w t nesses and have them change or disclaimtheir

testinmony as he got with M. Dillewyn.
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So | certainly think that, at |east in
this case, we can see prejudice. | think that at the
very | east, given the timng of what we' ve seen
today, if the Comm ssion's, you know, intent is to
stand by its order, and I would assune that it is, |
don't think it's unfair, given the tim ng of what
we're seeing over |likely the next couple nonths in
this hearing, to allow surrebuttal, which would rebut
what has been classified, |I think, by Enmpire's
rebuttal.

THE HEARI NG OFFI CER:  Thank you, M. Beck.

M . Suazo.

MR. SUAZO. Yeah, Pilot concurs with
M. Beck's statenents just now and supports
Goodni ght's position on this issue.

HEARI NG OFFI CER HARWOOD: Thank you. I
guess my suggestion would be, since ny 4 o'clock
alarmjust went off, that we think about this
overni ght and take it under advisenment and rule on it
when the Conmm ssion thinks they've considered the
I ssue as thoroughly as they need to. That woul d be
my suggestion, and I'll turn it over to M. Rubin.

MR. RUBIN:. Yeah, that would be ny

suggestion as well. It is confusing to have rebuttal
wi tnesses go first. That was a bit -- and it is
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difficult to say when, if at all, M. Rankin should
have objected at that point.
| do think that we should -- 1'd like to

consider the case law to see if Ms. Shaheen's

characterizations of it are correct. | think we
can -- there's no reason why we need to rule on this
at 4 o'clock today. | wll have a recommendation for

t he Comm ssion tonorrow.

CHAI R ROZATOS: | do have sone | eniency. |
said 4.00 to 4:15. So I'mtrying not to -- please
let's not nmake it 4:15, but if we have to, we have
to.

My question, can you reiterate,
M. Rankin, what you want fromthe Conm ssion through
t he objection? Either sustain your objection or
what ?

MR. RANKI N: Thank you, Commi ssioner
Rozatos. |'ve asked for the Conm ssion to reconsider
my notion to strike, to strike the portions of the
rebuttal witness testinony that is not proper
rebuttal.

And |'ve identified that in the notion
and |1've highlighted all the different exhibits and
all the different testinony that is not truly

rebuttal .
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In the alternative, I would ask that we
be provided an opportunity, either through witten
surrebuttal or orally, to respond to that additional
testi nony.

CHAI R ROZATOS: Okay. And that's what |
wanted to clarify. So your surrebuttal, you would
want the potential of either witten or oral?

MR. RANKIN: Yeah. And I haven't actually
conferred with the witnesses who woul d be doing that.
| think they can do it orally. | just want to make
sure that when | do so -- and | heard Ms. Shaheen say
that no, there's no need to exclude any evidence in
this case where you're acting as both the fact finder
and the final arbiter. | have yet confer with either
of them but | believe that they can do it orally.

CHAI R ROZATOS: Okay. | nmust concur with
counsel for the OCC that the Comm ssion should think
about this and do its homework as well and | ook into,
as was brought up, an unpublished opinion, | believe
you nentioned Ms. Shaheen?

MS. SHAHEEN: There are a nunber of cases
that we cited in our papers. So one that |I'm
t hi nking of that's nost simlar to this situation is
In Re: Louisiana Energy Services. And Ms. Oth was

the hearing exam ner in that case. And the Court
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does an excellent job of explaining what is
appropriate in an adm nistrative proceedi ng.

CHAI R ROZATOS: One second before you add
your commrent, just to clarify. This was a WQCC
hearing, correct?

MS5. SHAHEEN: That's correct.

CHAI R ROZATOS: Okay. And | apol ogize for
I nterrupting you. Please continue with your thought.

M5. SHAHEEN: [|'Il note for the record that
Goodni ght has had over -- alnpbst a year to rebut the
original testinony that we filed in the first four
cases, back in Septenber, October of 2023. Then they
had ten nonths to rebut our argunments in that
testi nony.

Basically, they're getting yet a third
bite at the apple if they are allowed to provide
written surrebuttal here. And I, for one, personally
don't believe that's fair.

CHAI R ROZATOS: Okay. | appreciate your
sentinments. Thank you.

Go ahead, M. Rankin.

MR. RANKI N: Thank you. Just to respond, |
do believe | preserved ny objection, because | did
state at each witness, M. Bailey and M. Birkhead,

that | intended to question themto determ ne whet her
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or not their testinony varied fromthe underlying
case in chief. | intended to question themto
determ ne how and to what extent their testinony was
different then and, therefore, not proper rebuttal
testinony.

And, of course, the information and
testinony they provided is, of course, responsive to
the testinony and information that Goodni ght provided
because we each have the sanme burden to prove that
there's no waste and no i npairnment of correlative
rights. So, of course, it's responsive.

The point is that that information in
the context that was provided should have been done
in the direct case. Instead, it was saved until two
weeks before the hearing. And that is what's unfair.

Enpire had the sane anmobunt of tinme to
assess whet her between the tinme they submtted it in
August 2023 and | ater in August 2024, whether their
petrophysi cs and geol ogi ¢ anal ysis was the proper
one, was the correct one. And they stuck with it all
that tinme. And they could have changed it, but they
waited until two weeks before the hearing to do so.

CHAI R ROZATOS: Ckay. And both sides have
been noted. | think you both have preserved your

sentiments for the record.
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| have to go back to what M. Rubin
said. Let us do our honmework on our end as the
Comm ssion. We'IIl get our information. Guess what
we're starting with tonorrow norning. So brace
yourselves for another little delay in the norning so
we can go over this.

So | think we have a path for the tine

bei ng where we're going to be going. And then

M. Harwood, if you're okay with it, | think we can
call it now and we could pick up again in the
nor ni ng.

THE HEARI NG OFFI CER: That sounds great.
CHAI R ROZATOS: Excellent. You all have a
good afternoon and a good eveni ng.

(Proceedi ngs adjourned at 4:03 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 26, 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. March 11, 2025

: )
Kelli Gall egos
VERI TEXT LEGAL SOLUTI ONS

500 Fourth Street, NW Suite 105
Al buguer que, New Mexico 87102
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