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(On the record at 9:02 a.m)
TRANSCRI PT OF PROCEEDI NGS
CHAI R ROZATOS: My nane is Cerasinos
Rozatos. | amthe acting director of the O
Conservation Division. |'malso the acting Chair for
the O Conservation Comm ssion.

Today is April 21st, 2025. We have our
nmeeting and hearing today. So what | would [ike to
do is start our neeting this norning, and I'd like to
do a roll call.

As | stated, | am Gerasinps Rozatos. |
amthe acting director, and the acting Conm ssion
Chair for the Gl Conservation Conmm ssion. And then
"1l turn it over to Conm ssioner Bloom [|'ll start
with you.

COW SSI ONER BLOOM  Good norni ng, everyone.
Thank you, M. Chair. Geg Bloom designee of the
conmm ssi oner of Public Lands. And |I am just here, |
think, for the Apache and Northwi nd cases. And I'l]
step out and Baylen Lankin wll take ny place for the
Goodni ght/ Enpire case. Thank you.

CHAI R ROZATOS: Conmi ssi oner Anponmh.

COW SSI ONER AMPOVAH: Good norning. |'m
Dr. WIIliam Amponah, professor of petrol eum

engi neering at New Mexico Tech, and al so desi gnee of
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t he Energy secretary. Thank you.
CHAI R ROZATOS: Excellent. Thank you.

And just to let everybody know,
M. Zachary Shandler is also going to be appearing
via Teans this week, as well. So he will be on
platformalso if we need anything.

Excellent. So our roll call is done.

So let's nove to the approval of the
April 21st through the 25th, 2025, agenda. WMay | get
a notion for that approval.

COW SSI ONER BLOOM M. Chair, | so nove.

COW SSI ONER AMPOVAH: | second.

CHAI R ROZATOS: Excellent. Thank you. So
t he agenda for this neeting has been approved.

(Motion approved.)

CHAI R ROZATOS: Qur third itemis the
approval of the March 11th, 2025, neeting m nutes.
Comm ssi oner Bloom | just wanted to make sure. You
had wanted sonme tinme to be able to reviewit. Wre
you able to review the m nutes?

COW SSI ONER BLOOM M. Chair, yes, | did.
| suggested a couple corrections, and | think those
sent around by Sheila, so we should be good for a
notion on that.

CHAI R ROZATOS: So you're noving for the
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not i on.

If we could get a second, please.
COWM SSI ONER AMPOMAH: | second.
CHAI R ROZATOS: Excellent. So those m nutes

have been approved, as well.

(Motion approved.)
CHAI R ROZAT(CS: | don't know i f M. Shandl er

Is on right at the nonent. But did we have any

pending litigation?

at the

As | stated, | don't think he's on right

monment. So | don't think we have any ot her

pending litigation. And did we have any ot her

busi ness that we needed to address, Conm ssioners?

COW SSI ONER BLOOM  No, M. Chair.

CHAI R ROZATOS: Conm ssi oner Anmpomah?
COW SSI ONER AMPOMAH:  No.

THE CHAIR: So our next neeting is schedul ed

for May the 15th, 2025. So let's mark that on our

cal endars, as wel|.

We did have sone cases that we wanted to

do before we actually went into the actual hearing.

24881,

So our first pending case is Case Nunber

application of Northw nd M dstream Partners,

LLC, for approval of an additional redundant acid gas

i nj ecti

on well, and to anend Order Nunber R-20913, as
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amended, and SWD- 2622, to authorize an increased
shared maximum daily injection rate in Lea County,
New Mexi co.
Are all individuals for this particular

case present?

MR. RANKIN: M. Chair, Conm ssioners, Adam
Rankin with the Santa Fe office of Holland & Hart,
appearing on behalf of Northwi nd M dstream Partners,
LLC.

HEARI NG OFFI CER HARWOOD: Thank you,
M . Rankin.

MR. TREMAINE: This is Jesse Trenmi ne for
the O Conservation Division

CHAI R ROZATOS: Excel |l ent.

M. Rankin, so this is a presentation of

final order, correct?

MR. RANKIN: Correct, M. Chair. W
circulated a proposed draft final order m ddle of
| ast week, for the Conm ssion to review and consi der,
proposi ng the adoption or granting of the
application, as requested, with the nodifications
that canme up fromthe hearing and adopting the
Di vision's proposed conditions as nodified during the
heari ng.

CHAI R ROZATOS: M. Trenmi ne, just naking
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sure that you agree and you have no issues?

MR. TREMAI NE: W reviewed the proposal and
agree with the content.

CHAI R ROZATOS: Conm ssioners, did you have
any questions on the final order?

COW SSI ONER BLOOM  No, M. Chair.

COW SSI ONER AMPOVAH:  No, M. Chair.

CHAI R ROZATOS: Excellent. Okay. So we
wi Il process that final order and we will continue on
wi th that.

Any questions, M. Rankin or
M. Tremai ne?

MR. RANKIN: No. Thank you very nuch
M. Chai rman, Conm ssioners.

MR. TREMAI NE: None for OCD. Thank you.

CHAI R ROZATOS: Excellent. Thank you. So
that one is conpl eted.

We'll nove on to Case Number 24912, the
appl i cation of Apache Corporation for an adjudicatory
hearing to contest the Division's condition of appeal
on Apache Corporation's scope of work for additional
I nvestigation in Lea County, New Mexico. It's a
matter to be heard. Mdtion to amend Order R-23728.

Are all parties present?

MR. MOELLENBERG M. Chair, Menbers of the
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Comm ssi on, Dal Moel |l enberg, from Gal |l agher &
Kennedy, for Apache Corporation. Along with ne is
Samant ha Cat al ano.
CHAI R ROZATOS: Thank you, M. Mbell enberg.
MR. TREMAINE: And this is Jesse Trenmi ne
for the Ol Conservation Division. Thank you.
CHAI R ROZATOS: Excellent. Thank you.

M. Mellenberg, we'll turn it over to
you for your notion.

MR. MOELLENBERG. Thank you, M. Chair,
Menbers of the Conm ssion.

You'll all recall that we had a hearing
in this matter in January. We then had an order that
was issued by the Comm ssion in February. Apache
noved for rehearing of that matter. The Conm ssion
didn't act on that; so with that, the order becane
final, other than subject to a court appeal.

Si nce the hearing, Apache had conduct ed
anot her round of groundwater nonitoring, reported the
results to the D vision, and al so conducted, al ong
wth others, sone of the investigations pronpted by
t he groundwater nonitoring conducted before the
heari ng.

We then, after reporting those results,

consulted with the Division, and di scussed whet her we
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coul d reach agreenent on a slightly nodified
groundwat er nonitoring plan, after having | ooked at
all of the additional information.

W were able to conme to an agreenent on
that. The agreenent makes sone slight adjustnents to
sonme of the nonitoring wells. There are, | think,
about four fewer nonitoring wells. But, essentially,
the nonitoring wells that were dropped are, nore or
| ess, replaced by a good spacing around the perineter
of the area. | would say the interior nonitoring
wel I s have | argely been unt ouched.

The joint notion on behalf of the Apache
and the Division summari zes those changes for you,
provides a map. And with that, we would ask the
Comm ssion's approval of the joint notion. And along
with the joint nmotion, there is and Exhibit A that
woul d be essentially the new directive for
groundwat er nonitoring at the site.

CHAI R ROZATOS: Thank you, M. Mbell enberg.

M. Tremai ne.

MR. TREMAI NE: Thank you, M. Chair,
Comm ssi oners.

As you recall, we had a contested

hearing in this matter. | think a couple things to

point out are that at the tine of the hearing, we had
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had fourth-quarter nonitoring that was concerning to
the Division. And the consultant -- or new
consultant for Apache was newer to the case.

Since that order was issued, we've had
mul tiple nmeetings with Apache and the consultant.
OCD has reviewed the technical aspects of the revised
proposal and net all of the asks that OCD has made in
ternms of content of the reports and the sanpling.
This does revise the position of certain of the
wel | s.

But this is -- this proposal is well
w thin a range that OCD was seeki ng when we went to
hearing, so we are satisfied with this as a
wort hwhil e proposal in terns of the next step of
remedi ati on and characterization.

So | agree with M. Moell enberg that
certain of the wells that are renoved are repl aced
based on the positioning of other wells. There are
sone ot her changes, such as there are areas of
concern identified by both OCD and Apache related to
| andscape scarring, potential sources of the
chlorides fromhistoric or potentially newer
rel eases.

And so sone of the wells have been

changed to a nonitoring well downgrading of that
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| ocation, but a soil boring in the scarring | ocation.
And we think that that is actually a net positive
fromthe result of the hearing. That was sonething
t hat was not di scussed before.
And | astly, one of the primary
obj ectives of the Division in this case was to get us
to a resolution on the next stage of characterization
and identification of contam nation. W believe that
this does that, because with this proposal, Apache
wll waive their right to appeal. And there are
still legal argunents between the parties.
So we believe that this is sonething the
Commi ssi on should strongly consider and we ask you to
approve. It gets us to where the Division believes
that we need to be for the next stage of renediation
and, in a nodified way, it achieves, we believe, what
the order issued by the Conm ssion woul d have
achi eved.
THE COURT: Thank you, M. Tremni ne.
Conmi ssi oners, any questions?
COW SSI ONER AMPOMAH: M. Chair, do we have
a map for the new proposed | ocations?
CHAI R ROZATOS: | amnot sure. | know the
exhibits were submtted. | am kind of | ooking

through it nyself. M apol ogi es.
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Exhi bit A does not have a map on it.
There was al so an Exhibit B.

COW SSI ONER BLOOM  Exhi bit B does have the
map, yeah
CHAI R ROZATOS:  Yeah. It's on Exhibit B.

M. Moellenberg, I will ask a question.
So on this Exhibit B, the wells that are designated
as new, 1 through 6, are the new wells, correct?

MR. MOELLENBERG. Yes, M. Chair, that is
correct. As M. Tremaine indicated, sonme slight
adj ustments of the |ocation of a few other wells in
the interior. But those six wells are the new wel
| ocati ons.

CHAI R ROZATOS: Okay. Thank you.

Comm ssi oner Anmpomah, did you have any
guestions on that?

COWM SSI ONER AMPOVAH:  Yeah, M. Chair.

So if you look, it sounds like the new
wells are nore on the exterior side. So can the
parties explain how they, nore or |ess, reach an
agreenent to site these new wells right at the
exterior? Even during the hearing, OCD did have a
concern that even the interior portion has not been
fully delineat ed.

MR. MOELLENBERG M. Chair, Conmm ssioner,
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can explain that briefly. And if you have nore
techni cal questions, we do have M. G ahans, our
consultant, online who could respond to that.

But nmostly, M. Grahans took a | ook at
where we were with the spacing of the perineter wells
and made sone slight adjustnents, in sone cases
nmoving wells slightly outward at | ocations where it
woul d be expected to be fully outside of the plune
and provide a clear delineation in that area that
it's not affected.

I n other cases, for exanple, in the
sout hern portion, there's new 5 and new 6, which were
I ntended to just provide better spacing. | think
there was a well down there, it's not shown on the
map proposed by Apache. That was TMW 25 that was
nore or less in between and perhaps a little to the
south of those. So it was really just to inprove the
spacing of the perineter delineation to make sure
that the nonitoring captures all of the potenti al
areas where the plunme m ght be or in the northern
area, obviously, to space the up-gradient wells nore
appropriately.

COW SSI ONER AMPOMAH:  So is it ny
understanding that, let's say assum ng new 5 and then

new 6, new 4 and new 3 and al so the northern one, so
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once you drill these wells and then you sanple and
then you do not see any chloride in the analysis,
then nore or | ess shows that you' ve been able to
del i neate the boundaries of the plune?

Ckay. Thank you, M. Chair, | do not
have any further questions.

CHAI R ROZATOS: M Trenmi ne, you wanted to
add on, correct?

MR. TREMAINE: | did just want to point out
for the record that those are revised wells. But the
green wells on the map do reflect that we retained --
so one of the questions was how are we delineating
the interior and addressing OCD s concerns with the
I nterior.

And so those are not represented in the
yellow wells. Those are the green wells on map. And
so the bulk of those wells fromthe order have been
retained. So the interior is resolved by those.

And then, for instance, if you | ook up
at the upper right-hand corner of the map that
reflected as existing well TMW 13, the green TMW 33
fromthe order and the SB-1, Soil Boring 1, so in
OCD' s proposals and our discussions, we've previously
proposed a groundwater nonitoring well at SB-1,

because we wanted to know what was up with that

Page 16

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

scarring at that |location, right, on the |ack of
veget ati on?

And conferring with the parties, the
proposal is to, instead of relying on a new well
there, rely on the two down-gradient wells in those
| ocations, and put a soil boring that does not extend
down to groundwater because we don't want to create a
new conduit through potential contam nation down to
groundwat er .

So we're doing kind of a conbination
pl atter there of the existing and new well, both
down- gradi ent and the soil boring.

So | wanted to clarify that for the
record, that those are -- from OCD s technical
review, we believe that those | ocations are
appropriate and the revision still captures what was
represented in OCD s original ask in the order.

CHAI R ROZATOS: Okay. Comm ssioner Bl oom
did you have any questions yourself?

COWM SSI ONER BLOOM No, M. Chair. | had
the opportunity to review the materials prior to the
neeting today, and |'mvery confortable with this.
Thank you.

CHAI R ROZATOS: Conm ssi oner Anpomah, any

ot her questions?
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COW SSI ONER AMPOMAH:  No, M. Chair.
CHAI R ROZATCS: So |l think we're all in

agreenent that we're confortable with these changes.

So we'll definitely get the order anended and witten
up and get it all out for everybody. So we'll do
t hat .

Any questions fromthe parties?
M. Mel |l enberg? M. Tremine?

MR. MOELLENBERG. M. Chair, no questions.
Appreci ate your consideration of the revision. And
with this, Apache will not be filing an appeal.

CHAI R ROZATOS: Excellent. Thank you.

M. Tremi ne.

MR. TREMAI NE: Nothing further. Thank you,
M. Chair, Conm ssioners.

COW SSI ONER BLOOM M. Chair, just
curious. Do we need to vote on this?

CHAI R ROZATGOS: | think we actually do. |
was going to kind of nove on to that part, so |
agree. So all those in favor for the anendnent.

COW SSI ONER BLOOM M. Chair, if you'd
allow ne, | would nove to adopt --

CHAI R ROZATOS: Al right. Please, can we
nove to adopt it?

COWM SSI ONER AMPOVAH:  And | second.
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CHAI R ROZATGS: Excel | ent. Okay. Now, all
in favor, say aye.
ALL MEMBERS: Aye.
CHAI R ROZATOS: Okay. So it's now
officially approved. Thank you, Conm ssioner Bl oom
| appreciate.
Excellent. Thank you to all the parties
for that.
(Motion approved.)
CHAI R ROZATOS: We'Il nove on to our next
case, which is the consolidated cases by Goodni ght
M dstream and Enpire New Mexico. |It's Case
Nunbers 24123, 23614 through 17, 23775, 24018 through
24020, and 24025. It is a continuation of an
evi denti ary heari ng.
We have our hearing officer.
Comm ssi oner Bl oom thank you. W
appreciate it. And we'll get M. Lankin on.
COW SSI ONER BLOOM  Thank you. And
M. Lankin is on his way up. Thank you. Have a good
day. Thanks.
CHAI R ROZATOS: Thank you.
M. Harwood, we will transfer the
hearing over to you.

HEARI NG OFFI CER HARWOOD: Thank you,
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Chai rman Rozatos. Good norning, everybody.

" massum ng, but I'Il ask anyway that
we do have the court reporter and we are on the
record. |Is that correct?

Al right. Geat.

We have what | understand is an agreed
sw tch-up of witness order at this point. Enpire,
you're aware of this, right? You guys discussed it
with M. Rankin?

MR. VWEHMVEYER: That's correct. Qur
understanding is that it will be Dr. Davidson,
followed by M. Knights, foll owed by M. MBeath.

HEARI NG OFFI CER HARWOOD: AlIl right. That's
my under standi ng as wel | .

Let me just rem nd everybody, put your
phones on silent. W don't need to be rudely
i nterpreted by any ducks this week.

So it looks to ne |ike Dr. Davidson is
here in person.

MR. RANKI N: Correct, M. Hearing Oficer.

HEARI NG OFFI CER HARWOOD: Doctor, if you'll
rai se your right hand.

MR. RANKIN: He's in the back. He'll mke
his way up to the stand now.

HEARI NG OFFI CER HARWOOD: Al l right.
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MR. RANKI N:  And anot her point of order,
M. Hearing Oficer. Dr. Davidson, did have recent
cataract surgery and has been having difficulty. So
he's bought printouts of his portions of a slide
presentation so it's easier for himto see, and
perhaps for the conm ssioners as well.
HEARI NG OFFI CER HARWOOD: Been there, done
that, so |I understand perfectly.
Good norning Dr. Davidson.
JAMVES ALEXANDER DAVI DSON, Ph. D.
having first been duly sworn, testified as follows:
DI RECT EXAM NATI ON
BY MR, RANKI N:
Q Dr. Davidson, will you please state your
name for the record.
A. Janmes Al exander Davi dson.
Q And by whom are you enployed and i n what
capacity?
A. Net herland, Sewell|l & Associ ates, senior
techni cal advisor in petrophysics.
Q Have you previously testified before the O
Conservati on Comm ssion?
A. | have not.
Q Can you please give a brief summary of your

educati on.
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A. BS, M5, Ph.D. in petrol eum engi neeri ng.
Uni versity of Texas for the M5 and Ph. D.

Q Is our resune attached to your witten
direct testinmony and marked at Exhibit D17

A. Yes.

Q WIIl you also please give us a brief sumary
of your work experience as a petrol eum engi neer and as
a petrophysicist, in particular as it relates to your
experience working in conplex carbonate systens and
your experience in and around the Central Basin
Pl at f or m

A. Well, | started about 45 years ago worKking
for Arco Ol and Gas Conpany. But previous to that,
while | was going to undergraduate school at Texas
Tech, | worked part-tinme for what was at the tine
Anmoco O | and Gas Conpany. Subsequently went away, as
did Arco.

But part-tine work was involved with
Level | and Sl aughter Field. They were eval uating doing
sone coring, |og analysis work, evaluating that field
for potential CO2 recovery operations. That was during
my under graduat e.

After I -- and | also worked in the
summers for Anpco in sone of their Perm an Central

Basin Pl atform waterfl oods, where they were doing
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infield drilling, and al so doi ng eval uations for CQO2,
potential CO2 flooding. And then that would have been
i n Henson Farnms, North Cowden, South Cowden, those
fields.

When | graduated, with a BS, | went to
work for Arco, and my first job was in Mdland, Texas,
and | was assigned to the North Foster Unit, J.L.
Johnson 8 units. And, again, Arco was doing the sane
thing as everybody else at the tinme, evaluating the
wat erf| oods for potential CO2.

The reason for that was at that tine,
there was incentives. There were oil price controls
at that tinme, in the early '80s, and there was
i ncentives if you went to CO2 injection. As an EOR
project, you got additional dollars for each barrel of
oil. So all the majors at that tinme were eval uating
their waterfl oods, San Andres G ayburg waterfl oods,
for CO2. So that was ny introduction to this type of
wor K.

| worked for Arco for a year there, then
was transferred to California. And there | worked
several conventional waterfloods. And then noved to
| ndonesi a, where | worked offshore |Indonesia and was
i nvol ved again with a | arge carbonate, the Bim Field,

where we were doing an evaluation there as |og decor
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and trying to figure out how to map di ssol ution
precipitation fronts diagenetic that were affecting
t he performance of that field.

| left Arco and went back to graduate
school at University of Texas and got a Ph.D. there.
During that tinme, | worked periodically with the
Bureau of Econom c CGeology. And at that time, the
Bureau was doi ng an extensive study of the G ayburg
San Andres as far as rock typing and devel opi ng
petrophysi cal nodels that could be upscal ed for
reservoir sinulation. It was a huge, interesting
reservoir sinulation in the G ayburg San Andres. And
this woul d have been '90 to '98.

And that was the tinme that Jerry Lucia
and Charlie Kerans were doing all the work on the
out crops out here in New Mexico and a bunch of them
wor ki ng in West Texas, where they were evaluating the
different rock types and turning the rock types into
reservoir sinulations descriptions.

| didn't work directly with Jerry Luci a.
| worked with one of his coll eagues, Fred Wang. Jerry
did the core work, the geol ogy work, and Fred was
charged with the doing the correlation of well logs to
the core work. And they worked together to develop a

pretty sophisticated nodel for a carbonate ranp
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envi ronnment .

After | left University of Texas, | went
to work for Netherland, Sewell & Associ ates, been
t here about 26 years. And we do carbonates all over
the world there. There |I've worked sone of the
| ar gest carbonates in the world, North Field, and
Qatar, Taq Taq and Chenchemal in Iraq; worked | arge
carbonate di scovery up on the QGuinea.

W -- fromthe time | joined Arco in
1998 until about 2019, we did Penex reserves every
year. And during that time, | worked every carbonate
reservoir they had in Mexico and basically | ooked at
every -- described and | ooked at every core fromthe
carbonate fields in Mexico and the clastics, as well.
| spent quite a bit of time down there in
nosqui to-infested core facilities, describing cores
and buil ding reservoirs nodels fromthere.

So that's a summary of ny carbonate
experience.

Q Pretty extensive. Tell the Comm ssion a
little bit about what Netherland, Sewell & Associ ates
I's and what they do and what your role is with them

A. We're reserve auditors, reserve consul tants.
The Security and Exchange Comm ssion requires publicly

owned conpanies to have an i ndependent reserve
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estimte each year with their SEC filings, and we
provi de that service for publicly traded conpani es.
We're the | argest conpany that does that. W have
nore clients for SEC than any other of the major
consul ti ng conpani es.

The other thing we do is reserve
certification, independent estimtes for project
financing for |large projects. And, again, we work on
a lot of the larger projects in the world. For
exanpl e, the offshore Northwest Australia, Chance
Gorgon. We reserve certification for the North Field,
which is the giant LNG project in Qatar. W did the
certification for the pipeline from Azerbaijan into
Eur ope, which was pinned down by the reserves in the
ACG Fi el d.

The other thing we do is equities, when
there's equity disputes. W've been involved in sone
of the largest equities in the world, the | argest
probably being Elk HIls National Petrol eum Reserve
equity di spute between the Departnment of Energy and
Chevron. Qur job is to provide independent reserve
estimates for the purposes protecting capital,
basi cal |l y.

Q Now, in this case in particular, Goodnight

M dstream retai ned you for purposes of this case.
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WIIl you explain what it was you were asked to do in
this case.

A. W were asked to provide an i ndependent
petrophysi cal evaluation of the San Andres G ayburg
i nterval, both inside the EMSU, from sel ected wells
I nside the EMSU, and from wel|ls outside, some of the
out si de operated water disposal wells, for the
pur poses of basically determning or estimating oil in
pl ace -- or not oil in place, but to determ ne whet her
or not a residual oil zone existed and whether there
were significant anmounts of residual oil in the Lower
San Andres where the di sposal operations were going
on.

The other thing that we were tasked to
do was to identify potential flow barriers between the
di sposal zone in the lower part of the San Andres and
t he upper operations in the Upper San Andres and
Grayburg, where Enpire is operating.

Q So, in other words, to look to see if you
could identify any potential hydrocarbon reserves and
al so to eval uate whether or not there was a potenti al
for a productive residual oil zone in that disposal
zone where Goodnight is injecting; is that right?

A. That's correct.

Q And have you then conducted a petrophysical
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study of the San Andres in and around the EMSU?

A. Yes, we have.

Q Just at a high level, would you |let the
Conmm ssi on know what it is that you did, what you
| ooked at to cone to your opinions?

A. Well, we |looked at all the well |ogs, we
| ooked at the core data. | did a significant deep
dive into the petrophysics of the San Andres G ayburg
and the literature. | had a | ot of background from ny
work at the Bureau of Econom ¢ Geol ogy on the type of
wor k that had been done.

We drew all that information into our --
to build a petrophysical nodel to evaluate the
potential of oil in place and the potential for
barriers.

Q And in the process of doing that, did you
pursue i ndependently your own independent
I nvestigation? You went and dug through data on your
own and found --

A. Yeah. Again, | had quite a bit of
experience. | was wth the Bureau when the outcrop
study at the Guadal upe Mountains was being carried out
want. And the purpose of that study was to build a
general nodel for a carbonate ranp environnent that

could be applied to any carbonate ranp, you know,
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anywhere in the world. So | was there when that work
was bei ng done.

We relied heavily on that study because
It was the San Andres that they were studying, and
specifically, they were studying the part of the
San Andres that's in the -- that's associated with the
di sposal zone below the EMSU. So we relied heavily on
that 1 nformtion.

At the tinme, we kind of had a faux pas,
in away. | was aware of the 679 core; we studied it
extensively. There was al so another core that was
avai l able for the RR Bell 4. Unfortunately, we
di scovered that there's two RR Bell 4s associated with
the EMSU. One of themwas drilled sonetinme in the
| ate '40s, | believe, and one was drilled in the '80s.

We found the well that was drilled in
the '"40s, and it -- the log quality wasn't going to be
sufficient for us to do anything. And there seened to
be a hundred-foot discrepancy in the strapping on the
core. So we weren't quite sure where it was within
the system so we kind of used it for the purposes of
defining porosity ranges and perneabilities, but we
didn't really use that data significantly. W relied
nore heavily on the 679.

| becane aware that the RR Bell was
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drilled in the '80s and there was a full |og sweep for
it when we got the rebuttal fromthe Ops group. And
we were able to go out and get that log. And we'll
talk a little bit nore about that |ater.

Q So in addition to doing your own
I nvestigations, did you also review all the data and
i nformation that was provided to you by Enpire and
Goodni ght ?

A. Yes, we did.

Q And have you prepared witten direct
rebuttal and surrebuttal testinony, exhibits and
figures in the appendices that are attached to your
materials that are marked as Exhibit D and then in
your resunme, Exhibit G 1, to provide your opinions and
anal yses?

A. Yes, | have.

Q Were the exhibits and figures included in
your direct, rebuttal and surrebuttal testinony
prepared by your or under your directions and
supervi si on?

A. Yes, they were.

Q Any corrections or changes to the testinony
figures or exhibits that were filed with the
Conmi ssi on?

A. No.
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Q Dr. Davidson, do you adopt the testinony and
self-affirmed direct testinony, rebuttal testinony and
your surrebuttal testinony that's marked as Exhibit D
as your sworn testinony today?

A. | do.

MR. RANKIN:. M. Hearing Oficer, | would at
this time tender Dr. Davidson as an expert witness in
petrol eum engi neeri ng and petrophysi cs.

HEARI NG OFFI CER HARWOOD:  Any obj ecti on,

Enpi re?

MR. VVEHMEYER: Wt hout objection.

HEARI NG OFFI CER HARWOOD:  OCD?

MR. MOANDER: No objection

HEARI NG OFFI CER HARWOOD: Ri ce?

MR. BECK: No objection.

HEARI NG OFFI CER HARWOOD: Pi |l ot ?

MR. SUAZO. No objection.

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

MR. RANKI N: M. Hearing Oficer, 1'd also
nove the adm ssion into evidence of Dr. Davidson's
direct testinmony, his rebuttal testinony and
surrebuttal testinmony and attached exhibits, figures
and appendices that are marked at Exhibit D and his

resune as Exhibit D 1.
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HEARI NG OFFI CER HARWOOD: Enpire, any
obj ecti on?

MR. WEHMEYER: Wt hout objection.

HEARI NG OFFI CER HARWOOD:  OCD?

MR. MOANDER: No obj ecti on.

HEARI NG OFFI CER HARWOOD: Ri ce?

MR. BECK: No objection.

HEARI NG OFFI CER HARWOOD: Pil ot?

MR. SUAZO: No objection.

HEARI NG OFFI CER HARWOOD: They will be
adm tted.

(Adm tted: Goodnight M dstream
Exhi bits D and D-1.)

BY MR. RANKI N:

Q Dr. Davidson, have you been present for or
did you listen to the summary testinony, the
cross-exam nation and redirect testinmony provided by
Enpire's experts during the first and second week of
testinony in this proceedi ng?

A | did.

Q And did you also hear M. MBeath's direct
testimony and part of his cross-exam nation that has
been conducted to date?

A. Yes, | did.

Q Did you prepare sunmary slides reflecting
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your up-to-date opinions, including any additi onal

opi nions based on observing that sunmary testinony,
cross-exam nation and redirect testinony fromEnpire's
w t nesses during this proceedi ng?

A | did.

MR. RANKIN:. M. Hearing O ficer, |I'm going
to share ny screen so that Dr. Davidson can review
w th the Conm ssion his opinions.

BY MR, RANKI N:

Q Dr. Davidson, | know you have a hard tine
seeing it on the screen, but you' ve prepared sone
slides, and |'mgoing to put themup on the screen
here, and |'m going to ask you just, if you would,
Dr. Davidson to wal k through so the Conmm ssion
under st ands exactly what you think is nost inportant
about this case and other factors that, in your
opi nion, should be considered in assessnent and
anal ysi s.

A. Okay. Ready to go?

Q Yeah.

A. So first part is nmy interpretation summry.
And basically I wanted to kind of start -- |'m going
to be using sone terns that are associated with a
carbonate ranp environnment and different rock types.

We feel like it's very inportant to understand the
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petrophysi cal characteristics of the different rock
types present in the petrophysical nodeling process.

Basically what this is showing is a
cartoon of a carbonate ranp environment. And I'IIl try
to get through this pretty rapidly. In the high
energy, where there's a | ot of wave energy at the top
of the system that's where the coarser grained
sedi ments, carbonate sedi nents, reside. And those are
generally described as grainstones, relatively |large
grains, very little nmud content.

You nove down where the wave energy is a
little bit |ower and you get into what's called a
grain dom nated packstone. And what that is is coarse
grains with sone nud material, carbonate nud materi al .
Mud meani ng not clastic nmud, but nud-sized particles,
which is very small grain carbonate sedi nents. And
they start m xi ng together.

You get a little deeper in the system
and you get into sonething called the nud dom nat ed
packstone. And that's where the volume of nud exceeds
the volume of the coarser grains. And then, when you
get even deeper into the system you get into
sonething that's called the wackestone. And there,
the nud grains alnost totally dom nate the grain

system
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And then at the bottom of the systemin
the deep water, you usually have |linme nud. And,
again, this is mud in terns of grain size. Very, very
smal | grain sizes.

And in the environment where the sea
| evel is changing or there's subsidence and uplift,
you can get these different -- this depositional
system stacked on top of one another. So when you
drill a well, sonmetinmes you drill through severa
sequences that represent different piece of this
car bonati ng ranp.

And typically what happens is as you
nove deeper in the system you get higher ganma ray
readi ngs because gamma ray in this environnment is
dom nated by uranium content, and urani um absorbs onto
the grains. And the smaller the grain size the |arger
t he surface area for the uraniumto absorb upon. So
the gamma ray goes up.

So the other thing that happens is in a
shal | ow water environment, for exanple, where |I'm
showi ng the grainstones, you have hi gh wave energy,
and in that environnent, uraniumcontent is typically
pretty | ow.

So we use the gammma ray curve very

extensively to kind of tell us where we are in the
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depositional environnent. |It's basically an indicator
of mud content. The grains get smaller, the
pernmeability typically decreases the deeper you get in
t he ocean, the deeper you nove into the ocean. And
with the higher nud content, the grain size is smaller
and the perneabilities typically go down and the
reservoir quality goes down. So we're very cogni zant
of the different rock types when we're trying to do an
eval uation in a carbonate ranp field.

Let's go to the next slide.

So this is -- first thing we have to do
I's get an understanding of what the core data is
telling us. And one of the problens that you have
with conventional core is, when you cut the core,
you're cutting into reservoir pressure and then you're
bringing it up to surface. And as the pressure is
rel eased, the gas expands in the oil, and sone oil and
wat er are expelled. And we have to be cogni zant of
t hat when we | ook at the surface oil and water
saturations that are reported in the core reports.

The other thing that happens is, as the
gas expands out of the oil, the volunme of oil shrinks
due to the loss of the gas, and that's the shrinkage.
So we have bl eedi ng and shri nkage.

And then the other thing that occurs in
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a conventional reservoir is, when you're coring wth
water, oil is flushed fromthe near well bore area.
However, in this situation, that's not the big of a
pr obl em because the core was drilled in a residual oi
zone. So arguably, the oil is going to be relatively
I mmobile, it's not going be to flushed. Now, we still
have the bl eeding, we still have the shrinkage, but
we' re probably not going to have nmuch fl ushing.

Now, there's been another | oss nechani sm
that's been discussed earlier in this hearing. |
think it was referred to as super flushing. And the
nore correct termfor that is stripping. And that has
to do with the fact when you have a high pressure at
the coring bit and | ow pressure in the formation,
sonetimes you can get high velocity water novenment at
the bit that can strip oil out of the rock due to very
hi gh vi scous drag forces, due to the high pressure
differentials.

However, we did an analysis on that and
the perneabilities in the matrix at EMSU, at least in
the 679 core and in the RR Bell core, were too | ow.

It takes perneabilities in excess -- roughly a darcy
or higher for stripping to occur, and we just don't
have that nuch rock. Mst of our rocks are in the 10s

of mllidarcies to 1 darcy range.
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So the stripping, we did the nodeling to
check was it present. We canme to the conclusion it
wasn't. So we concentrated on the shrinkage and the
bl eedi ng.

And so originally, | used a little rule
of thunmb that was devel oped by Jake Rat hnell out of
the Arco Research Center for use when -- again, when
started in the industry, there was a big push to try
to evaluate fields very rapidly for potential CO2. And
our research departnent devel oped sone sinplified
procedures that we could use to correct the core data
so that we could, you know, evaluate in-place volunes
and determ ne whether or not we potentially had a CO2
project that could follow a waterflood. So |I used
that little rule of thunb nethod.

And | got sone pushback on that during
my verbal testinony. |t seened the inplication was it
was too sinplistic and that a nore rigorous approach
m ght be needed. So | went back and did the full
ri gorous eval uati on.

VWhat we did is we took data from where
we had -- pressure core data fromthe Sem nol e
San Andres and Maljamar Field up to the north. And we
| ooked at the oil properties, gas content, initial gas

content, gas content at m ninmumreservoir pressure, we
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| ooked at viscosities, we |ooked an oil gravities at
t hose two | ocati ons.

And then we noved -- at those two
| ocations, we actually had pressure core data, where
we had a pretty good idea of what the shrinkage and
t he bl eedi ng val ues actually were. And we actually
had core nmeasurenents where those could be quantified.
And we took that data and we noved it back to the
conditions that exist in the EMSU.

And you have to realize that kind of as
you nove off the central part of the Central Basin
Platformtoward the edges, you go to the east or the
west edges, the oil properties tend to degrade.

For exanple, EMSU up in the G ayburg,
the gravity was on the order of 30, 31 degree API,
whereas, at Semnole, it's 35 to 38 degree API. And
so you have to take those changes into account.

The other thing you have to take into
account is changes in the gravity resulting from goi ng
bel ow t he producing oil-water contact. And at
Sem nole they found that oil gravity went from roughly
35 down to about 27 degree APl below the oil -water
contact. And that's very comon, but it has to be
taken into account that the 679 core was taken bel ow

t he producing oil-water contact.
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And basically, when | went through the
mat hematics to kind of figure out what the gravity was
t hat woul d be what you' d expect below the contact, it
was about 26 degree, not the 31 degree that G ayburg
oil -- original conditions above the contact was
measured at.

The other thing that happens is the
vi scosity goes up, so we took the viscosity at
Sem nole and al so the viscosity data at Maljamar. W
corrected that back to the EMSU conditions, and what
we found was that the viscosity that -- for exanple,
the viscosity below the oil-water contact at EMSU was
roughly three tinmes the viscosity that they had
observed below the oil-water contact in the Sem nole.

And bleeding is directly
proportionate -- and this is some work that was done
by Jake Rathnell at the time | was working with Arco
in the research conpany. Bleeding is directly
proportional to the gas content, and we found that the
gas content at -- the gas content depends on the
amount the reservoir has been depleted prior to the
initiation of the CO2.

And we had sonme pressure neasurenents
t hat were avail able, MID neasurenents, that kind of

defined a range of potential reservoir pressures at

Page 40

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 | ocation of the 679 core, and we eval uated that
whol e range.

But | ong story short, the gas content of
the oil below the oil-water contact at the EMSU was
roughly maybe 60 percent of what it was below the
oil -water contact in the Sem nole, you know.

So the bleeding is directly proportional
to the gas content, inversely proportional to the
viscosity of the fluid. The higher the viscosity, the
| ess bl eeding you get; the higher the gas content, the
nore bl eedi ng you get.

So we had to make all those corrections
back to EMSU conditions, and we cane up with a
range -- so then there's also -- you have to do the
B sub o calculations, which are directly proportional
to gas content as well. So we went back and we took
the original B sub o, we used the Gayburg B sub o,
and then we corrected it to bottom hole conditions,
considering a range of potential pressure drawdowns
prior to the coring of that well.

And | ong story short, the final
correction factor kind of varied. Vhen we |unped all
that stuff together, it varied fromabout 1.1 to about
1.25. And if we assune that there has been no

pressure drop at all in the San Andres, in other
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words, it had never experienced any pressure drop,
then that 1.25 becane 1. 3.

And the little Jake Rathnell rule of
t hunb gave ne a correction factor of 1.22, which seens
to fit pretty well within that 1.1 to 1.25 range. So
we were pretty confortable that we didn't need to nake
any changes to our original core corrections.

Go to the next slide.

Then the next thing to do was to
identify the different rock types that were avail abl e
in that 679 core. And basically what | did there was
use a rock typing procedure that was devel oped by
Jerry Lucia at the Bureau of Econom c Geology. And it
was -- the major data for that at the tinme -- that
procedure has undergone an evolution with tinme, as
Jerry |l earned nore and nore about San Andres and
Graybur g.

But the interesting thing is that he
devel oped an original version of that cross-plotting
technique with the Lower San Andres at that outcrop,
which is exactly where we're evaluating the core for
the EMSU. So | was able to go back and use his
cross-plotting technique to identify the different
rock types that were present in the core. So we did

t hat .

Page 42

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

And then so now |I've identified the
grai nstones, the packstones the grain dom nated, you
know, packstones, the nud dom nated packstones and
wackestones. And we were able to identify each of
those in the core.

And then the next that you have to do,
we don't have core in every well, so | have to be able
to you identify, predict the different types of rock
facies present using the oil | og neasurenents. And we
did that. O course, we have well |og neasurenents we
can use. W used the gamma ray density, neutron
porosity neasurenents. |f we have sonic, which is
great, that provides sone very inportant data.

And the other thing that we brought to
bear was a nodeling process devel oped by George
Asqui th, out of Texas Tech University, where you
basically calculate an estimte of what the porosity
of the rock is fromthe shallow resistivity
measurenents. And then by conparing that resistivity
based porosity estimate to the actual porosity, you
can determ ne kind of whether you're in a uni-nodal
pore systemor a nulti-nodal pore system And that
hel ps you in a buggy environnment. And when you have
sonething like a nud m xed with a grai nstone, you have

a nmulti-nodal pore system
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So using that porosity, you can kind of
start developing a nodel on differentiating, for
exanpl e, between a grainstone and a grain dom nated
packst one and a nud dom nated packstone. So we used
that informtion.

The other thing that we used is the
uranium content. You know, that tells us sonething
about the depositional environnment.

And then the other thing that we found
t hat was very useful was |ooking at shallow, nedium
and deep resistivity nmeasurenents in evaluating the
I nvasi on characteristics. And we were able to see, by
| ooki ng at the invasion characteristics, that the
different rock types had different invasion
characteristics into the formation. So we brought
that to bear in the rock typing.

Now, the other thing that we used and
didn't discuss here, but -- because nost of the wells
in the EMSU, at |east the ones that we were given to
evaluate, didn't have sonic neasurenents, which
found to be quite unusual. But that was the hand we
wer e dealt.

Now, the wells that -- sone of the wells
we were given, the disposal wells outside the EMSU

did have sonic data. And Jerry Lucia built a very
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conprehensi ve nodel when you have soni c neasurenents
to do rock typing based on | ooking at the vol une of
cal cul ated bugs to the total porosity. And they had
done quite a bit of work at the outcrop study where
they were actually able to kind of tie what's call ed
the BPR, the bug to total porosity ratio, to rock
typi ng and perneability.

So we were able to adopt that nodel, and
t hat gave us -- that was actually a pretty neat thing,
because it gave us a way to do rock typing w thout
having to ook at all this invasion profile and all
t hese other things. It's kind of an automatic. And
it's areally nice nodel. The problemthat we had
with it, we can only apply it on wells that we weren't
really interested in.

But, on the other hand, what we were
able to do, because we had the highest confidence in
t he nodel that had the sonic neasurenents, we able to
take our nodel that we devel oped w thout the sonic,
run it through the wells where we had the sonic and
see did we get the sanme type of distribution of
facies, the sane type of oil saturations, the sane
porosity.

So we went through a process where we

Iterated through that to ensure that our nodel was
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predictive in a situation where we didn't have sonic.
And why is that inportant? |It's because up in the
area where the core was drilled, there wasn't that
much -- there was bug porosity, but it wasn't as high
as it is deep in that disposal zone.

When you get into the disposal zone,

t he bug porosity karsting stuff starts becom ng very
significant. And we were very concerned that our
nodel be predictive when we got to very high bug
porosities because we didn't have it in the core. So
it was very inmportant for us to have a nodel that we
could take to that Lower San Andres and have decent
predictions of oil volunmes in the area where the bug
porosity was higher.

We found that that -- that the nodel did
mat ch when we run what we call the no-sonic nodel in
the wells where we had sonic and conpare it to the
sonic porosity water saturation, oil saturation
cal cul ations. They agreed very well. At that point,
we felt |like we had a predictive nodel.

Now, since that tinme, we've had the
opportunity, particularly at Ml jamar, where we have a
sonic and -- sonic neasurenents, a pressure core where
we have the highest confidence in the oil saturations

and porosities, and we were able to run our sonic and
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no-soni ¢ nodel on that well, and we got a really good
match to the core neasurenent.

So at the end of the day, we felt very
confortable that our nodel was predictive in all
envi ronnment s.

Q Now, the Maljamar well that you're referring
to, that was the 522 well; is that correct?

A. Yes. No, it's not. 522 is the north well.
358 Maljamar | think is the one in the Maljamar Field.

Q Thank you for correcting ne.

And just so it's clear, you prepared two
nodel s, petrophysi cal nodels, one that enployed the
soni ¢ data and another that followed the Jerry Lucia
approach, correct?

A. They're both Jerry Lucia approaches. It's
one of them works without sonic. It depends on a
facies nodel. The other one is pretty nmuch -- the
Jerry Lucia nodel that enploys the sonic is pretty
much an automatic rock-typing nodel. As soon as you
have the sonic measurenents, you cal cul ate the bug
porosity ratio, you can pretty well -- it figures out
the rock types for you and assigns the paraneters that
we can do the saturation cal cul ati ons.

Q Dr. Davidson, before we nove off this slide,

you heard sone criticismof your approach fromthe
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petrophysicist from Ops Geologic criticizing that you
did not evaluate or did not -- you excluded certain
rock types fromyour assessnent. Can you just address
t hat ?

A. Yeah. Qur nodel, all rock types are
available in every interval. And | can talk [ater on
why that appears to be so to sonebody who i s not
famliar wth our nodeling. But all rock types are
avai | abl e.

The Upper and Lower San Andres contain
grai nstones. The Upper and Lower San Andres and
Grayburg contain wackestones, they contain nudstones.
Al'l rock types are present.

It's just that there's a change that
occurs in the Lower San Andres where you change the
depositional environment where sonme of the better
quality rock types are | ess prevalent than are present
up in the Grayburg Formation.

It appears that the Grayburg Formation
was a pretty high energy environnent its entire life.
But in the Upper San Andres, to sone extent, and what
we call the Lower San Andres, and |'Ill show that
di stinction here shortly, it appears that it was nore
cyclical, where we have high energy, high frequency

sequences. Sea | evel changes were happening pretty

Page 48

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

rapidly and rock types were changing pretty rapidly.
And as a result, the relative anmount, for exanple, the
good quality grainstones is | ower as you get deeper in
the system And |I'll go over that shortly.

Q Next slide.

A. This is inportant | think for several
reasons, because what it's showing, this is the data
fromthe outcrop study. And the outcrop study
occurred at the Guadal upe Mountain outcrop to the west
of the EMSU. | think it's mybe 60, 80, 100 mles
away, but it's the San Andres section outcrops and
they're able to actually get in.

When you do an outcrop study, you have
to go in and kind of dig off the surface rock, get
deep into the rock to get sonme of the things that are
rui ned by weat her out of the way so you can actually
ki nd of see what the reservoir rock |ooks Iike.

The point | wanted to nmake on here was,
in the better quality rock, let's talk about that, the
grai nstones, the grain dom nated packstones, those are
generally considered to have the better quality.
There's not that big of a porosity range. We're only
tal ki ng maybe 10 to 14 percent for the better quality
rocks. However, you see there's |ike an order or

magni t ude of nore change in the perneability. It's
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i ncredi bly inportant to be able to distinguish between
the different types of rocks, and porosity is not the
proper way to do it.

And the other interesting thing here,
they found in general, until you got to the situation
where you're actually devel oping karst, where it
connected bug porosity, the presence of bugs -- when
porosity increases, it's generally as a result of the
presence of bugs. And the interesting thing here is,
the presence of bugs doesn't necessarily nmean --
hi gher porosity doesn't necessarily nmean hi gher water
quality. And that's a very inportant thing to
consi der.

Utimtely what happens is, the bugs --
bug are created in dissolution precipitation
experiments. So you dissolve the material out of the
rock to make a bug, but then at sone point, that
di ssolved material gets reprecipitated and you
actually wind up, in many cases, with | ower
pernmeability associated with the higher porosity.

Now, in the situation we'll talk about
| ater, where we have huge throughput of neteoric
fluids and H2S counterflow and all that, now we're
creating connected bug networks and karst, and that's

a whole different ball gane.
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But for the purposes of what we're
tal ki ng about right now, | just wanted to point out
that porosity, in and of itself, is not a good
I ndi cator of rock quality.

Q You nentioned the term "bugs," and we've
heard that throughout the testinony earlier. WII you
just explain what a bug is, just at a high |evel?

A. Well, what happens, a lot of tinmes you'll

have, for exanple, a sinple exanple, you'll have a
critter shell, a shell fromsome sort of sea ani mal
And sonmetines -- it's usually a |inmestone

calcite-based thing. Ascitic fluid comng through, a
hi gh pH fluid com ng through, will actually dissolve
t hat shell out and | eave a hole where the cast --
where the shell actually was, and then that water

m grates through. And then later on, ultimately the
wat er beconmes super saturated and cal ci um car bonat ed
and it reprecipitates out.

So a lot of tinmes what you'll see, for
exanple, you'll see bugs, and then there nmay be
fractures nearby and water will mgrate into those
fractures and those fractures will becone calcite
filled as that cal cium carbonate comes out of the
solution. And sonetinmes it occludes porosities, you

know, the pore throats, sonetines it occludes
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fractures.

But in general what they found at the
outcrop, at least, was increased porosity due to
I ncreased bug content didn't necessarily nmean
I ncreased perneability and increased reservoir
probl em

Q So the bugs are the voided space?

A. The big voids in there, yeah.

Q Let's go to your next slide.

A. Here's kind of the -- we're kind of junping
ahead, but what | wanted to show here is situation --
l"mplotting what's called the resistivity index,
which is just the deep resistivity, the Rl. Rl is the
deep resistivity neasurenents divided by the
resistivity of 100 percent water through the rock.
And that's a typical thing that you do with any
petrophysi cal nodel.

But what |'m show ng here is the R
derived fromthe core neasurenents and the | og
measurenents of deep resistivity versus the water
saturation derived fromthe core neasurenents.

Now here, because -- we didn't use the
wat er saturations fromthe core because, as | told
you, what happens when you bring the core out is you

expel water. And, for exanple, the cores for 679, for
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exanple, if you add the oil and the water up, you only
cone up with about 65, 66 percent of the pore space.
So in a situation where you're below an oil-water
contact, you woul d expect the core to be conpletely
full of fluid. Well, it's not full of fluid anynore
because when we brought it to surface, gas expanded
and we expelled the water and we expelled oil.

| don't pay nmuch attention to the water,
but I know I can correct -- if | know enough about the
perneability, the characteristics of the rock,
characteristics of the oil, | can correct the oi
saturations back to fairly decent representation of
what they were back downhol e.

So what we did here, the water
saturations that are reported here are basically 1
m nus the corrected oil saturation, because that would
have been the water saturation we would have expected
in a residual oil zone at bottom hole conditions.

So then, you know, with the Archie
nodel s that have been used here, for exanple, original
nodel | think that NuTech used, they used an
Archie-like nmodel, it's a Simandoux nodel. But in a
situation where there's not much shale, and there's
not much shale in the system Simandoux basically w |

reduce to Archie. And | think Ops used an Archie-type
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nodel , as well.

And what you typically do is you pl ot
the data up and then you find the data will typically
fall on a slope on one of these cross-plots. And a
pl ot on there, for exanple, the n equals 2 line, you
see that alnost all the core data falls above that.

So n equals 2 is not a very decent representation.

And then | think Trentham and Mel zer
have recomended for this San Andres nmaybe sonewhere
inthe 2.3 to 3.4 rang for n. So | plotted that |ine
on here, what that |line would | ook Iike. And you see
again there's sone data that falls on that |ine, but
there's still quite a bit of data that falls to the
right of the line. And, again, each rock type kind of
falls on its own.

So what we wound up doing was using an
alternate nodel that was devel oped by Schl unberger for
oil wet reservoirs, and this is an oil wet reservoir,
that uses a different equation in a paraneter called a
critical saturation. And the critical saturation
| i nes you see here are those little curved lines that
you see above the n equals 2 line, the little curved
|l i near |ine.

VWhat we wound up doi ng was taking each

rock type, plotting each rock type i ndependently on
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this plot, and then fitting one of those |ines, what
we call Sc lines, to each rock type. So you see for
the grainstone, which is the Gon this plot, the

grai nstone points we fit aline toit. And we went to
t he grain dom nated packstone, we just plotted those
points alone, and then we fit a curve to those |ines.
Then we did the nud dom nat ed packstone. W did the
Sc nodel to that one.

And that way, we built a nodel where if
we could identify the rock type, we could actually use
that rock type and the Sc val ue that represented that
rock type in the equation in the bottomleft here to
cal cul ate the water the saturation.

And the beauty of this is it takes all
the data into account. And as |ong as we can
reasonably identify the rock type, we can reasonably
estimte what the water saturation is. That was the
cali bration procedure. W used this calibrated data
in both the sonic and non-soni c nodel s.

Q Dr. Davidson, you nentioned that you don't
pay nmuch attention to the water saturation in the
core. Just if you would, just briefly touch on why
that is.

A Well, it's hard --

MR. WVEHMEYER: | do have a quasi objection
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point. So, M. MBeath was first, and that went over
an hour and a half. This is a 30-slide-deck
presentation. W're at Slide 6 and we're over
30 mnutes in at Slide 6.

| think the | ongest Enpire presentation
was M. West at the end, maybe an hour and a half.
You know, the coments that canme from Friday, we have
no problemwith a little bit of |leeway off of kind of
t he rough paraneters set for direct, but this is
going to be a two-and-half, three-hour direct
exam nation at this pace. And this is not the way
t hat Enpire understood the proceedi ngs were wor ki ng
procedurally.

HEARI NG OFFI CER HARWOOD: M . Rankin.

MR. RANKIN: Well, Enpire has 11 w tnesses,
we have fewer, three fewer. This is a very conpl ex
issue. | think I'lIl leave it to the Conm ssion. W
can curtail, | can ask Dr. Davidson to go up at a
hi gher | evel.

| do think it's hel pful for the
Comm ssi on, and the Comm ssion can tell us what their
pl easure is, to understand exactly how Dr. Davidson
did his analysis so it's understood.

| think the bottomline in this case is

under st andi ng whet her and to what extent there is oil
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down here. And this analysis that Dr. Davidson is
presenting explains that, how they canme -- how he
came to his determ nation.

Alot of thisis in his witten
testinony, it's true. It's conplex. And | can ask
Dr. Davidson to, at a slightly higher level, to
discuss it. But | leave it to the Comm ssion. |If
this is hel pful for them then I'm happy to have
Dr. Davidson continue at this level. O if not, then
we can go at a slightly higher |evel.

But I'll just say, | did not object at
all to any of the time franes that Enpire put forward
wth their witnesses. But they did have el even and
we just have eight, so it's not -- they had two
separate sets of petrophysicists presenting, and we
j ust have one.

MR. WVEHVEYER: May | be hearted briefly in
reply?

HEARI NG OFFI CER HARWOOD:  Sur e.

MR. WEHMEYER: So the nunber of w tnesses
doesn't matter. Secondly, wth respect to the
exam nation here, | am hopeful for M. MBeath and
Dr. Davi dson, that given M. Rankin is spending all
this time, that there wouldn't be any redirect

because he's covered everything in detail.
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Additionally, with respect to the

w tness statenents, Dr. Davidson, | know you all are
readi ng and preparing for three things, |'m not
maki ng fun here, he's quite | oquacious. | think we

have over 120 pages of direct witness testinony out
of Dr. Davidson, including himbeing able to submt a
surrebuttal for three rounds.

So, again, we're just trying to keep
sonme reins on this because we're running out of the
weeks that are allotted for the proceedi ng, and at
this pace, we're going to be here a very, very long
time.

HEARI NG OFFI CER HARWOOD: Well, you know,
there's sone nerit to the quasi objection. | nean,
what |'m hearing fromthe witness is a | ot of
narrative. Now, | understand there needs to be sone
| eeway because, frankly, it's all so technical that
it's way over ny head. But there is sone nerit to
t he objection.

| woul d ask that you make sure that the
answers are responsive to the questions. And to the
extent possible, avoid these | ong narrations.

MR. RANKIN: Sure. | understand. [|'Il work
with Dr. Davidson to direct his testinony nore

succinctly.
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HEARI NG OFFI CER HARWOOD: Okay. Thank you.
And to be fair to everybody, | nmean, all of this is
in the record already in witten, sworn testinony.
And these are high |l evel people you're talking to.
If you were explaining it to nme, you could be here
for a day. But you're not, you're explaining it to a
hi ghl'y sophi sticated technical audience.
MR. RANKIN: Mst of this is in the record,
that's true, M. Hearing Oficer. There's sone
el ements that Dr. Davidson would |like to address that
are particularly responsive to the argunents and
| ssues that have arisen. And I'll ask himto try to
focus his recitals on those issues as we go forward.
HEARI NG OFFI CER HARWOOD: That's fair
enough. And I'll be listening for objections that
the witness' answers are narrative.
MR. RANKI N:. Thank you, M. Hearing O ficer.
BY MR. RANKI N
Q So anything further on this particul ar
slide, Dr. Davidson, in terns of how you cane up with
your petrophysical nodel to address each of the rock
types.
A. No.
Q If you would, just explain what this next

slide shows and how it relates to our analysis with
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respect to the 679 core.

A. At the end of the day, the goal is to get a
good match to the core data. So this is a match of
our non-sonic nodel to the core neasurenents. In the
ri ght hand, you see the last two tracks to the right
are porosity and oil saturation. And we feel |ike we
did a fairly decent job of matching the core
measur enent s.

In fact, if you take the oil saturation
at each point and sumit up, our nodel over-predicted
hydr ocar bon pore volunme by about 4 percent. But we
felt pretty confortable that we did a reasonabl e job
mat chi ng the core neasurenents.

Hopefully that's short enough for
ever ybody.

Q Next slide here, Dr. Davidson, |ooking at
the RR Bell 4, you also --

A. Ckay. As | said, we didn't realize early on
that the RR Bell had open hole well | og neasurenents
t hat were reasonabl e enough for us to use.

Utimately, after we saw the Ops
rebuttal, we found that there were raster inmages for
the RR Bell logs. So we digitized the core section,
ran our nodel blind against the core nmeasurenents, and

this is the result.
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And again, we felt that our nodel did a
reasonable job for predicting the porosities and oil
saturations fromthe RR Bell

And, again, | hope that was fast enough
for everybody.

Q Next slide here, you're addressing the
Mal j amar core that you referred to briefly with ne
previously, the MCA 358. Explain that this shows wth
respect to your analysis regarding the corrected --

A. This was a -- yeah, this was an exanple --
again, this is one we got this data and evaluated | ate
I n the eval uation phase.

And Mal jamar, the neat thing about that
well, it was drilled and cored with a pressure core,
whi ch gives us the very best estimates of the oil
saturations that can be corrected very accurately back
to the reservoir conditions.

And what |'m show ng here is the results
from both of our nodels, the sonic nodel well where
you can utilize the sonic data, and the nodel where we
don't have the sonic data. And you see that both
nodels, in ny view at least, did a fairly decent job
of matching the actual core oil saturation
measur enent s.

Again, we just ran this nodel as it was
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against this well and we ran both nodels of sonic,
non-sonic. Now, it's not perfect, but we got a fairly
decent match, at |least to order of magnitude to the
oil saturations for this well.

Q If you would, just next slide here, explain
to the Comm ssion your understanding of what an ROZ is
and how it applied to your assessnent.

A. Well, we nodeled this ROZ for the EMSU using
this definition. 1t's oil remaining in a colum bel ow
a trap that has been swept by vertical or horizontal
flow to establish a shallower oil-water contact.

I n our understanding, that's what 679
represented and that was what the ROZ in the EMSU is
represented, where oil had been swept out of the
interval below the current oil-water contact, and we
were nodeling it as a residual oil zone.

Now, the other thing that we're show ng
down here, this is data that BEG did, published for
the Sem nole Unit, where they had gone in and they --
for each rock type that | described, they kind of
descri bed what a residual saturation would | ook Iike.

You know, for exanple, if a well had --
or an interval had originally been full of oil and had
been swept, what kind of residual oil would you

expect? And |looking at that, it says |like, well, we
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woul d expect to see maybe 25 to 40 saturation units of
oil in a residual oil zone. So what's kind of what we
woul d be | ooking for.

Q Just so it's clear, this is the basis for
your assessnent about whether or not or to what extent
t he di sposal zone that Goodnight is injecting into
woul d qualify as a potential residual oil zone?

A. Yes. And we'll a little bit nore about the
profiles here shortly. Again, I'mtrying to speed up
as best | can.

Q So this next slide here, | think, goes
further into this analysis. And you got it up on your
paper here. Explain what this shows and why this is,

I n your opinion, critical to your assessnment of the
ROZ in the EMSU

A. What we're showing here is the 746 well.

This is our interpretation of the 746 well. To the
right, I'mshowing a well log fromthe Sem nol e
San Andres Unit. And unfortunately, Hess deci ded
they'd hold the cored well and the core information
for Sem nole as being confidential. However, we were
able to find a well that was drilled as part of the
ROZ devel opnent plan from Sem nol e.

So again, we went in and just ran our

nodel blind against that well. And what you see there
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on the right-hand side is the Semnole well. And on
the right track is the oil saturations.

And interestingly enough, we were able
to duplicate -- down there, there's an MPZ whi ch had
been CO2 fl ooded for about 40 years. And you see the
residual oil saturations there, oil saturations, on
the order of 20 percent. You get down bel ow the nmain
production zone in what they classified as the ROZ,
and we have oil saturations.

And, again, if you ook at there, we
ki nd of have a wall that's relatively flat, about 40,
45 percent. So we see the residuals kind of |ike what
we woul d expect to see based on what we got out of the
BEG for what the residual saturations would be.

So if we nove to the left, we see the
results fromour calculations for 746. Wy is 746
I nmportant? |It's because it goes all the way through
fromthe Grayburg all the way to the Gorieta. So
we're going through the disposal zone in this well.
And what you see is, in the Gayburg area and what you
guys would call the Upper -- or we would call the
Upper San Andres, does have what appears to be
sonet hi ng that approaches what an ROZ woul d | ook |ike.
It | ooks very simlar to the ROZ over in the Sem nole

San Andres.
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However, we get bel ow that, you see
there's alittle bit of oil that shows up in the
di sposal zone in the interval below that. But the
point is, the profiles just aren't the sane. You get
little wisps here and there and there's a hundred feet
between them Yes, there's little bits of oil down in
t hat di sposal zone. W think those are probably nore
i kely paleo m gration pat hways, not an ROZ.
MR. VEHMEYER: Objection. Narrative.
MR. RANKIN: 1've allowed M. Hardy to
testify with her witnesses on direct.
|'ve asked himto explain why this is
critical to his analysis and he's explaining it.
HEARI NG OFFI CER HARWOOD:  Overrul ed.
A 1"l try to nmake this as short as possible.
We think the disposal zone predonm nantly consists of
abandoned paleo mgration paths. W think that the
target, if there is one for CO2 injection exists in the
Grayburg, and maybe the upper part of the San Andres,
above what | call the ganma ray marker there, that
very high gamma ray bel ow where the high oi
saturations are.
The other thing | wanted to point out on
this slide, it's very inportant if we're noving west

to east, and the top of the San Andres goes -- even
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using M. Wehneyer's definition of howto pick the top
of the San Andres, we go are from 400 feet down to
1800 feet for the top of the San Andres. So |I'm just
poi nting out that going west to east, that the

San Andres is downdi ppi ng.

Q Before we nove off this, Dr. Davidson, you
expl ained that this profile in the EMSU 746 is
I ndi cative to you of a potential for a mgratory
pat hway as conpared to the profile you're seeing in
the Sem nole San Andres Unit well.

Can you tell the Comm ssion why it is
that you believe that this profile in the EMSU 746
within the disposal zone indicated here is nore
I ndi cative of an oil mgratory pathway rather than a
zone that has been previously saturated with oil ?

A. Because the oil saturations, when we can't
calculate themto be present, are generally under 20
percent. And the oil that does show up, where we do
have oil saturation, tends to be in the grainstones.

And what happens when oil migrates, it
m grates through the best quality rock. And then all
rock has sone |evel of high perneability pathways at
| east partway, so oil, when it's mgrating, snall
saturations can get into sonme of the poorer quality

rock. But the higher soil saturations tend reside in
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the best quality rock.

And you never really build a trap in a
m gration path. And then if there's subsequent fluid
flushing, the intervals that have very | ow saturation,
say sub 20, the saturation doesn't change nuch. But
the saturation -- you do wind up with a residual in
the better quality rock and you don't get that nice,
flat profile of high residual saturations that you see
in the EMSU 746 up in the Grayburg and the SSAU wel
down in the San Andres. |It's just a different
profile. The saturation profile is just different.

Now we' re going to tal k about Tall
Cotton. |'ve heard the interval below the oil-water
contact in the Grayburg in EMSU descri bed as both a
greenfield ROZ and a brownfield ROZ. So | don't know
whi ch one that Enpire actually believes it is.

But | went to |ook for what -- you know,
assum ng that Sem nole is defined as a brownfield ROZ,
where you have a trap below an existing oil colum,
Tall Cotton was described as a greenfield ROZ, where
you have an ROZ that's not associated with a trap. So
| wanted to | ook at what does the profile of an ROZ
| ook like in a greenfield.

So we can go to the next slide.

And this is -- again, we ran our nodel
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blind against the Tall Cotton. Unfortunately, Kinder

Morgan, |ike Hess, held the core data and the | og data
for the cored well confidential, so we weren't able to
get that. But | was able to find one of the

devel opnent wells for Tall Cotton, and we ran our

nodel there.

And, again, you can see that we

that kind of a flat 40 percent front for a hundred

feet or nore, where, you know -- it defines what I

woul d consi der an expected profile for a resi

zone. Again, 20 to 40 percent residual saturations

based on kind of found they found at the BEG

Go to the next slide.

And this is the -- out of | think
M. Melzer's or Dr. Trenthanm s paper where they're
showi ng core data in an ROZ. This nmay be Sem nole, it
may be Goldsmith. | don't know for sure. But what

they're showing again is a 20 to 40 percent oi

saturation range through the ROZ

To the left here is the core data

from-- these are the corrected core points for the

EMSU 679. And we're kind of not seeing that
of profile. W have a few feet there that Kki
up into the 40 percent range, 40, 50 percent

But it just doesn't look to ne |ike an ROZ.

have

dual oi

sane ki nd
nd of get

range.
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However, it doesn't matter what | think.
Enpire wants to go and flood this, that's their
prerogative. M argunent is that what's going on
deeper in the San Andres, below what | call the high
gamma ray marker, the injections on there aren't going
to affect their operations up in the shallow part of
t he ROZ.

Q Just to be clear, Dr. Davidson, you
referenced this chart on the left-hand side of your
exhibit. Here it shows the corrected core val ues for
the 679 and the EMSU well. Those are the core
corrections based on your analysis, correct?

A. Yes, sir.

Q What were the core corrections that you cane
up with for the EMSU 6797

A. Well, at the end of the day, the correction
factor was about 1.22. For the pressure range
present, it could vary between 1.1 and 1. 3.

Q GCkay. Thank you. This next slide here,
just explain -- you nmentioned this previously as you
wer e di scussing your rock typing in understanding the
system here. Explain how you determ ned how this
ganma ray plot hel ped you eval uate and determ ne rock
typing in your analysis for the EMSU.

A. Well, basically, once you do this for a
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while -- and it's inportant to realize that the gamm
ray here is associ ated predom nantly by urani um
There's not a whole |ot of clay mnerals in this rock
that affect the gamma ray. So what we're actually
seeing is variations in uranium And |ike | said,
urani um deposits based on surface area and wave
energy.

Up at the top, above what | call the
ganma ray marker, you see the gamm ray baseline is
pretty low, those are the grainstones. Those are the
high -- that's a high energy environnment. And you
noti ce above that high gamm ray marker, the rock is
predom nantly deposited in a high energy environnent.
That's the Upper San Andres Grayburg interval that
we're tal king about. Then you get what | call the
hi gh ganmma ray nmarker.

Bel ow that, you see there's a
di scernible shift to the right of m ninmum gamm ray
nmeasurenents. And that's indicating higher surface
area, which is indicating higher nud content. And
when you have hi gher nmud content, that's indicating
poor reservoir rock quality.

So what we did is we found -- what we
found is a gamma ray | evel above the baseline that

woul d return the proper grainstone interpretation up
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in the Grayburg. Then we used that shifted gamm ray
baseline to identify the grainstones bel ow t hat high
ganma ray nmarker.

So we do have grainstones in that deeper
section, but what it's telling ne is, as we nove
deeper in that section, |I'mgetting higher and higher
mud content, nmeaning the reservoir quality, as we get
deeper in the section, is deteriorating.

Now, what you have down there, bel ow
that high gamma ray marker, is a little spiky
interval. And then there's an interval where the
gamma ray kind of settles down, maybe about 4275 and
down, and that's the interval where we'll see the
karsting in the lower San Andres. W'IIl talk a bit
nore about that.

But basically, we go froman interval
above that marker that's predom nantly high energy to
an interval bel ow where we have high frequency
sequences and we're getting | ower and | ower energy
deposition. And, ultimately, we get into where we're
actually starting to see deep water deposition, nore
mudst one, wackestone type deposition. That would be
t he poorest reservoir quality.

HEARI NG OFFI CER HARWOOD: M. Rankin, would

this be a good tinme to take a m d-norni ng break?
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lt's 10: 31.

MR. RANKIN: | think that's just fine,

M. Hearing Oficer. W'Il|l take a m d-norning break.

HEARI NG OFFI CER HARWOOD: Let's be back at
10: 45. Thanks.

(Recess held from10:31 to 10:44 a.m)

HEARI NG OFFI CER HARWOOD:  All ri ght,

M . Rankin.

MR. RANKIN: Thank you, M. Hearing Oficer.
| think we're on Slide Nunmber 16 of Dr. Davidson's
presentation, summary of his testinony.

BY MR, RANKI N:

Q Dr. Davidson, the next slide, Nunber 16,
woul d you explain how this slide reflects your
anal ysis regarding the presence of anhydrites through
the Lower San Andres that you anal yzed?

A. Basically, we identified what |'ve called a
hi gh gamma ray marker. As | stated previously, what
we see just below that marker, there's a marked shift
i n the m ni num ganma ray val ues above the -- that are
present up in the G ayburg.

Then what you see in the ganma ray track
are very spi ky gamma rays, and those gamma ray spi kes
typically correspond to | ow porosity intervals and,

many times, higher resistivity intervals.
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And we interpret those to be bedded
anhydrites that are associated with a very high
frequency depositional environment where we're
basi cally probably prograding out into the ocean.
We're nmoving frommaybe a ranp crest to maybe the
outer ranp. We're still getting sonme good quality
rock being deposited. But then when the sea | evel
falls, we get evaporites form ng on the exposed rock.
And when you evaporate sea water, you concentrate
uranium So the little gamm ray spi kes you see bel ow
there are where we've concentrated urani um

And then if you go to the right track,
|"mcolor blind, but I think the color is purple,
we've kind of identified the anhydrite intervals, or
intervals with el evated anhydrite, as being purple.

And then the other thing we did is we
want back to make sure that we had this right. W
went back and used a cross-plotting techni que that
Jerry Lucia developed to identify anhydrites that
hadn't been altered by any kind of diagenesis.

So a bedded anhydrite wouldn't be
altered by diagenesis. And we woul d expect enbedded
anhydrite, we'd expect to see el evated ganma ray, we'd
expect it to be unaltered and we expect to see an

el evat ed presence of anhydrite.
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So basically, that interval bel ow what |
call the high gamm ray marker consists of a high
frequency sequence where there were nultiple sea | evel
changes. And we actually did have fairly good quality
rock deposited because we're in a relatively high
energy environnent. But then they're capped by these
i ntervals where the rock gets el evated above sea | evel
and we're able to create sone evaporites and create
| am nat ed bedded anhydrites. Now, these bedded
anhydrites will be very good barriers.

Q Dr. Davidson, were you able to corroborate
your interpretation of these anhydrites with
literature?

A. Yeah. And actually, Dr. Trentham descri bes
this process as being part of the upper part of the
Lower San Andres, this high frequency depositional
environment, with the capping of evaporites at the top
of each sequence. So |I'mnot the only person that
identified this. Dr. Trentham described this
depositional environnent in the upper part of the
Lower San Andres as well.

And |I'm defining the Lower San Andres.
"' mnot a geologist, and | don't care to becone one,
to be honest with you. But the -- |I'mdefining the

Lower San Andres as the San Andres interval bel ow what
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| call the high gamm ray marker.

Q This next slide here, Dr. Davidson, goes
into sonme detail about your analysis of these
anhydrites. |If you would, explain what this shows and
how it reflect your analysis and determ nation of the
exi stence of these anhydrites across the EMSU area.

A. So we had a -- | had a relatively limted
data set and | didn't -- a lot of the |ogs that |
wanted to have access to, we couldn't get in public
avai lable sites like Drilling Info and OCG and what --
OCD.

But what | was able to do, after we got
the Ops rebuttal, they had access to whole | ot nore
well logs than | did, and so we were able to get sone
well | ogs that penetrated through the Grayburg and a
good part of what | call the Lower San Andres. And we
war able to do m neral ogy interpretations on those.
And then | also went through the cross-plotting
techni que that Jerry Lucia devel oped, to identify the
bedded anhydrites.

And what | found was, there's an
i nterval -- and, again, the top line there on that
yel | ow shaded area, | connect the dots between what |
call the high gamma ray marker. And then bel ow that,

If you see the little flags next to the depth track,
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those were the intervals where we identified the
bedded anhydrites.

And this is | believe a northwest-
sout heast cross-section through the EMSU, and you can
see that there's an interval of bedded anhydrites that
exist all the way across the field. And in ny opinion
at | east, these would provide -- and, again, the
maj ority of the injection, as | understand it, in the
di sposal wells are occurring below this interval that
|'ve highlighted in the yellow there.

So in nmy view, the injection interval is
| sol ated fromthe Upper San Andres above what | call
the high gamm ray marker by several |ayers of bedded
anhydrites.

The other thing on here that you can see
is the porosity associ ated bel ow that marker is quite
a bit higher, indicating quite a bit of dissolution
has occurred. And that's probably as a result of the
nmeteoric water and the H2S mi gration that Dr. Lindsay
and Dr. Trent ham and Mel zer have hypot hesi zed.

Q So I think the next series of slides,
Dr. Davidson, specifically go to itens that are
identified in your rebuttal testinony in responding to
NuTech specifically and | believe al so Ops Ceol ogic.

I f you would, just explain what this
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slide shows. | think it's information fromDr. Mel zer
and Dr. Trentham s assessnent of ROZs. Explain how
this relates to your rebuttal and what you have to
say, your critique and response to Enpire's
petrophysi cal anal ysi s.

A. Again, this is going to be nmy critique of
Trent ham and Mel zer as well. They published kind of
what they call a "Cookbook" of how to identify ROZs.
And this is based on | think either four or eight
counties, and they kind of defined mand n val ues for
the Archie nmodel. They defined water resistivities
used and kind of tell you: \Where am| on the Central
Basin Platform and after | know my |ocation, how
should | do the petrophysical cal cul ation?

And in my opinion, and it's used in the
Archie nmodel -- and I'mgoing to talk in a few m nutes
about why the Archie nodel in any of its -- any way
that it's presented is not the right type of nodel to
use for this environnent. But | think what -- the
thing that bothers nme is | can apply this Cookbook
approach and | can find an ROZ al nost anywhere, but
the disturbing thing is, |I alnost always overesti mte
the amount of oil that's in place in the ROZ that |
think I found.

Let's go to the next slide.
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Q This | think shows a core interpretation
that you conducted on the 679. Explain what this has
to do with your critique of the Trentham nodel s.

A. And, again, what |'ve done here is |'ve
shown, | believe, our -- | can't see very well, but |
believe our interpretation is on there, and |I've shown
the oil saturations.

But then what |'ve done is |'ve
di splayed Dr. Trentham s nodel using the salinity that
he said | should use. | think |I used the Gaines
County and we're in Lea County. So we're right across
the border. But | used the nodel that he suggested in
t hi s Cookbook, in he and Mel zer's Cookbook, and you
see that it predicts a pretty constant oil saturation
in the 60 percent oil all the way through the interval
and doesn't match the core well at all.

Then the other nodel, | said, well,
let's give themthe benefit of the doubt, and we did
not use the salinity that he pointed out in his
Cookbook, but used the actual salinity that we knew to
be present. And we see it does a little bit better
job, but it still over-predicts the anount of oil in
the ROZ. And ny concern is this type of analysis may
get people overly excited about their potential.

Let's go to the next slide.
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Q Just for clarity of the record, this slide
Is 20. And the two far right tracks are your

application of the Trentham nodels to the core data,

correct?
A. Correct.
Q And the first -- the second fromthe right
is the one where you applied -- fromthe Cookbook?
A. Right.

Q And then the farthest to the right is the
one where you applied the --

A. The correct Rw.

Q Right. And the core data is in purple,
ri ght?

A. Yes.

Q Next slide here is your analysis or
assessnment of | think NuTech's revised anal ysis
relative to what you have done. Can you expl ain what
your critique analysis is of NuTech's revised approach
and how it relates to your analysis?

A. 1've shown the original -- we didn't have
curves for the original. The original was m equal --
n equals 2, which basically resulted in the
overestimation of oil saturation all the way through
the interval.

We were given, in October or Novenber, a
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revi sed NuTech analysis. And that one, we talked
about that quite a bit during the testinony of

M. Dillewn. But that nodel was calibrated to the
wat er saturations fromthe core. And |'ve got the
core water saturations in that far right track. |
think they're blue. And you see how they did a fairly
decent job of matching to the core water saturations.

The problemis, the core water
saturation don't represent the oil -- are not
representative of what the oil saturations would be in
reservoir conditions. And what |'ve shown, | believe
It's green, are the corrected oil saturations. And
you see that even the revised nodel overestimates the
oil saturations all the way through the interval.

And we were told that, well, maybe we
shoul d | ook at the original nodel as a high side and
t he revised nodel as a | ow side and that devel ops a
range that we would consider, so therefore, we've
consi dered uncertainty in the petrophysical nodel.

| would argue that it's calibrated to
the water saturation, which is the wong thing to
calibrate to. And both what they woul d consider the
| ow side and high side overestimte the amunt of oil
in place in that 679 core.

Q Next slide here. | think you do the sane
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thing with the Ops Geol ogic analysis. Explain your
critique of the Ops Geol ogic petrophysical analysis
relative to what you have prepared in your analysis.

A. And here -- and we'll talk a little bit nore
about Ops. But the thing | wanted to point out here,
what | plotted here are our estimates of the corrected
core neasurenents. And what | would argue here is
that both the Ops | ow side and the high side nore
often than not overestinmate the anmount of oil present
t hrough that interval.

Now, part of the reason that they gave
for that was that they were trying to account for oil
that was | ost by the super flushing that we tal ked
about, the stripping and super flushing. They said,
"We're going to match as best we can to the data, but
we're going to be a little optimstic to account for
the fact that there was super flushing or stripping
goi ng on."

And, again, our analysis indicates that
the pressure differentials at the bit weren't high
enough for the perneabilities present for the super
flushing or stripping to occur.

And, again, if you go back and do kind
of what we did, we went back and | ooked at the

hydr ocar bon pore vol une associated with each core
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point. And our nodel predicted that hydrocarbon pore
volunme within 4 percent.

The Ops nodel, their | ow side case, they
said, "Well, in the |ow side case, we used the raw
core data w thout any correction.”

Well, even if we use our corrected core
measurenents, their low side is 30 percent higher than
the corrected core neasurenents as far as the in-place
vol ume, and 87 percent higher than the corrected
saturation for the upside case.

So ny argunent is, the | ow side and high

side on the Ops are still optimstic conpared to what
the core data -- the actual core neasurenents say that
the presence of oil is. And in a mnute I'll kind of

show why that may have happened.

Q So just to be clear, this is Slide 22, the
second track fromthe right is NSAl, your analysis,
showi ng the core data plotted in purple, with your
nodel in the dash blue, correct?

A. Correct.

Q And then on far right track, the blue solid
line is Ops Geologic's | ow side anal ysis?

A. | can't tell the color, but it's the |ower
of the two.

Q Okay. And then the higher side, on the
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right, is the red, and that's Ops Geol ogic's high side
I nterpretation, correct?

A. Correct.

Q And then sane thing, you' ve got the
corrected core saturations on the sane plot?

A. And ny conclusion here is, while there was a
range established with the Ops nodel, it seens to
violate the core neasurenents. And, again, you know,
| was criticized earlier on for not having a range.
So what | -- we went back and | ooked at -- Ops
established the precedent of: WelIl, we're going to
| ook at the corrected core, the range of uncertainty
i n the core neasurenents as the uncertainty in the
petrophysics. And then they said, "Well, we're going
to nodel our | ow side to uncorrected or high side to
maybe an optim stically or slightly optim stically
corrected core measurenent.”

Well, if I do that with ours, our
correction factor for the core range from1l.1 to 1.3,
and if | look at that in ternms of uncertainty, that's
about a plus or mnus 10 percent uncertainty on each
core saturation, that gives you a standard devi ation
of about .31, if you're interested in statistics.

But the point is, if you want to | ook at

t he uncertainty in our petrophysical nodel, take the
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saturation cal culations and vary them by plus or m nus
10 percent, and that would be a reasonabl e uncertainty
range based on the uncertainty that we see in the core
measur enent s.

Q Thank you. Next plot, | think you do
sonething simlar again and | ook at a core that Ops
Geol ogi ¢ had eval uated. Explain how this assessnent
of your nodel against the GSAU 522 well reflects your

anal ysis as to your petrophysical approach.

A. Again, | won't belabor this one too |ong.
There was a -- sonme early concern about the fact this
522 well indicated very high oil saturations in the

San Andres, up to 60 and 70 percent, in an interval

t hat arguably has been waterfl ooded. And that was put
forth as evidence that hey, there's high oil
saturations in the San Andres in the waterfl ooded
intervals. W went back and | ooked at the data and
found that oil has been added to the drilling nud just
prior to the coring operations.

And | won't go into it in great detai
now. It's in ny testinony. W identified an interval
where we think naybe sonme spontaneous inhibition my
have occurred at the | ower part of the core. And at
hi gh part of the core, there may have been nobile oi

present. | think there was sone testing done that
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I ndi cated sonme nobile oil present in that green
perforated interval in the depth track.

And basically, we took our nodel -- we
didn't have this data early on. W had sone
el ectromagneti ¢ propagati on tool data. And we cane to
t he conclusion, based on analysis of that data, wth
the Ops rebuttal we were able to get the actual open
hole | og curves for this, which I didn't have at
rebuttal tinme. Again, we ran our nodel in the blind
test and we were able to pretty nuch reproduce the
concl usions that we had drawn fromthe analysis of the
el ectromagneti c propagation tool in this well.

And basically, we concluded that oi
contam nation was the reason for the high saturations,
not that they were actually there fromthe begi nning.

Q Thank you. This next slide here | think
goes into nore detail, I'm back onto the EMSU 660, and
eval uates NuTech's revised analysis relative to sone
of the well tests that were conducted.

If you would just explain what this
slide shows and how it relates to your critique of
NuTech's anal ysi s.

A. This argunent can go with either the
original NuTech or the revised NuTech, because up in

the Grayburg, they're the sane nodel. W' ve talked
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about this before in sonme of our previous testinony --
previous cross. This well is predicting the NuTech

60 percent oil saturations and above up in the
Grayburg and upper part of San Andres in the intervals
that tested basically very high water cuts. And we
woul dn't expect the high water cuts, you know, 93
percent plus cuts in intervals that were 60 to 80
percent water saturation.

And I'Il tell you that a conventi onal
nodel, in the shallow part we would be running 2 and
2, Archie with 2 and 2, that's been denonstrated that
that just flat doesn't work bel ow producing oil -water
contact. | discovered the hard way when | went to
work for Arco. Jerry Lucia produced a bunch of
docunments show ng that using Archie at al nost any
constant mand n value generally results in the
overestimating the oil saturations.

So | think the NuTech nodel -- you know,
they were noving in the right direction at NuTech,
because they were going froma constant mand n to a
variable mand n, which is the right direction in
trying to tie it as best they could to facies. The
problemis, they calibrated to the water
saturation rather than the oil saturation.

And, again, we | ook at the actual
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physi cal neasurenents, which is the produced oil. It
just doesn't seemto match with our higher oi
saturation fromthe nodeling.

Go to the next slide.

Q This next one, | think, again, you're
| ooking at a mud log for the 746 well, and you're
| ooking, in this case, at the Ops Geol ogic high and
| ow assessnents.

Expl ai n how your interpretation or
assessnment of the Ops Geol ogi c petrophysical analysis
conflicts with what your understanding is of the nud
| og dat a.

A. And we're going to talk a little bit about
why -- and by the way, |'mnearly done for all you al
that are watching their watch

The Ops nodel, interestingly enough,
cal cul ates very high oil saturations and very | ow
porosity rock. And the reason for that is, nore often
t han not, when you get |ow porosity rock, you get |ess
than 5 percent porosity. A lot of those pores aren't
tal king to one another anynore. They becone occl uded
wth cement materials, pressure solution, which is,
you know, the overburdened pressure at the
grain-to-grain contacts, basically nelting the grains

and causing precipitation -- dissolution prescription

Page 87

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



© 00 N oo o b~ wWw N

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

reactions that could occlude the pores so one pore is
not conmunicating with the other. [It's a very typical
problemin | ow porosity carbonates.

So what you see is, you get |ow porosity
because it can't conduct electricity very well
anynore. The resistivities are elevated. And if you
just use an Archie nodel, regardl ess of whether it's
variable mand n or any type of nodel, you can
cal cul ate the presence of oil where there isn't any.

And what | was trying to point out here
is we're going down to an interval that's a | ow
porosity rock, and | happen to have the nud | og and |
show the nmud | og through that interval shows
absolutely no oil staining, no fluorescence, no
anything. Yet, we're getting 60 to 80 percent oil
saturation with the Ops nodel. And I'lIl show you in a
m nute why that these occurring.

But at one point, we scratched our head,
you know, how can we cone up with oil where the nud
| ogs are showing nothing is there? And particularly
In a situation where we have oil wet rock. This is
oil wet rock, and in oil wet rock, oil is going to
coat the surfaces of the carbonate grains, so you'd
expect to see sonething on the nud log. And the fact

that there's no shows of any kind -- the other
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giveaway is that your C-1 is at background level. So
t here was never any hydrocarbon there.

So, you know, what you're seeing there
Is a low side and high side fromthe Ops nodel in an
I nterval that doesn't contain any hydrocarbon
that's -- where they're counting that hydrocarbon in
their oil-in-place estimates. And, again, this well
tested, you know, zero oil

Q Next slide. | think another kind of simlar
anal ysis showing nug log relative to what Ops Geol ogic
had identified as having high | evels.

A. Yes, and | may have gotten these slides just
backgrounds from one another. But it's the sane
thing. W' re seeing oil saturation in an interval
that produced very little to no oil at all in a | ow
porosity rock.

Q Next slide here is your --

A. This is the back one. Wich way are we
goi ng? We went the wrong way.

Q | skipped a slide, Dr. Davidson. |
apol ogi ze. This next one here is the EMSU 746 nud | og
showi ng the Lower San Andres. |f you would just
explain how -- and this shows your analysis.

A. This shows our analysis. And granted, in

that sane interval, we calculated a little bit of oi
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in place. And | didn't put any limters in to say,
you know, if the porosity gets below a certain |evel,
don't calculate oil anynore. And we actually
calculated a little bit of oil in there, as well.

So, you know, this is kind of like the
pot calling the kettle black, |I'm saying that Ops kind
of fouled up. Well, you know, to be honest, we
calculate a little bit of oil there, too.

But rather than elimnate it, we left it
t here because we don't know for sure and we don't have
mud logs in all the wells. So in order not to be
overly pessimstic, | didn't say if the porosity gets
to 5 percent, set oil saturation to zero. W just |et
it be what it was.

Q In this particular slide, your
i nterpretation, your petrophysical interpretation is
the second track fromthe right, correct?

A. Yes.

Q And I think you also show the farthest right
track, you show NuTech's original and revised
anal ysi s?

A. Yes, in that one there.

Q Okay.
A. Everybody is calculating oil in that
I nterval .
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Q OCkay.

A. I'"'mas guilty as everybody el se.
Q Very good. | think your point here, though,
Dr. Davidson, correct nme if I'"'mwong, is that the

saturations that are being calculated by both NuTech
and Ops Geologic don't -- are not reflected in the nud
| ogs, correct?

A. That's correct.

Q Okay. Next one is the Meyer B 4-34, and |
t hi nk you're show ng your interpretation and the Ops
Geologic interpretation. And | think you had a
comment here about floating oil. Explain --

A. Well, what that --

Q Explain that this shows and why their
anal ysis doesn't jibe with what you understand the
reality to be here.

A. And what we're seeing here, again, it's an
I nterval where we have | ow porosity, and we're
cal cul ati ng reasonably high oil saturations in a
portion of the rock that has | ow porosity. Then you
go around that, what I'mcalling the floating oi
above and bel ow, and you get el evated porosity val ues
with water saturations at 100 percent.

And, you know, at one point, | think

t hey stated they hypothesized that a residual oil zone
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could reside all the way fromthe Gorieta up into the
Upper San Andres.

And |'m having trouble with the physics
of oil only existing in the very poor quality rock and

bei ng conpletely flushed out with no residual at all

in the better quality rock. It certainly doesn't seem
to fit the data that we have on -- if that interval
had -- thea higher porosity interval had been full of

oil and had been swept away, we'd at | east expect to
see residuals in the 20 to 40 percent range in that
hi gher porosity interval, and we're not.

So | think this is an artifact of the
way that they chose their mand n values. And | think
"' m going to show that in just a second.

Q Now, this next slide I think goes into that
anal ysi s where you've got a correlation. Explain what
what this shows and how, in your opinion, it reflects
that Ops Geol ogic's petrophysical analysis is flawed.

A. So what we did is we went back and we took
the core neasurenents and | foll owed the procedure
that Ops said that they foll owed. W took the core
measurenents. We corrected the saturations for each
core point used in the resistivity values. W
cal cul ated using the Archie nodel what the mand n

val ues would be. And | believe this -- hang on. |
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can't see. The Archie saturation. So this is N

So if | took each core point with the
resistivity neasurenents, the porosity, what we knew
the formati on water salinity was, and | cal cul at ed
what would the N value be for that core point, and
then we plotted it as a function of our corrected oil
saturation, what turned into water saturation, so 1
m nus oil saturation to get the Sw, and you see i ndeed
there is a trend there.

But you see there's quite a bit of
variability in the n values as a function of porosity.
For exanple, you know, in a 5 percent porosity, |
could have a couple of orders, two to three orders of
magni tude variation in the n value for a given
porosity.

Now, the other thing we did is we took
the 746 data and we backed out what the -- what Ops
did was, as a function of porosity, they cal cul ated
what an n value would be. And then they applied an m
and n -- | think a constant m and then variable n
val ue using Archie's nodel to calculate the saturation
as a function of porosity.

And that line there represents the n
val ue they woul d have sel ected for each porosity

poi nt, and you see it ignores probably 80 percent of
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t he measurenments that were in the core. The core had
i nterval s which woul d have cal cul ated nuch hi gher n
val ues that were used in final nodel.

And | think that's why we're getting
t hese floating oils and the 60 percent oil when you
have 5 percent porosity, because the way it's
designed, let's go to the next slide, and it's col ored
such that the best quality rock, the | owest -- highest
oil saturations to the |owest water saturations |
think are the green colors, and it's all along that
| eadi ng edge.

So what they've done is, by choosing the
correlation along the front end of that data, they've
made every possible porosity return the highest
possi ble oil saturation. And | think that's why their
nodel is overestimating in the core generally leads to
overestimation of the oil saturation in a |ot of the
points. And in the Lower San Andres when we get the
| ower porosity intervals, it's putting oil in the | ow
saturation rock.

So, again, | think there may be an
inplicit bias based on the way that they nodeled --
the Archie nodel they selected and the way they chose
to select their variable n val ue.

Q Thank you, Dr. Davidson. | think that's
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your |ast slide. A few questions to sum up your
opi ni ons.

Dr. Davidson, what's your opinion about
whet her Goodni ght's di sposal zone is a residual oil
zone?

A. The disposal zone | don't believe is.
There's several reasons for that. Predom nantly
because -- there's going to be oil in there in
mgration paths. It literally -- probably billions of
barrels of oil have flowed through the San Andres to
accurmul ate up into the Central Basin Platform over
geologic tinme. There's going to be mgration paths
all through the San Andres.

However, when | | ook at the profiles,
that's why we're tal king so nuch about profiles, |
don't the profile of an ROZ anywhere bel ow t hat high
ganmma ray marker. And where we reduce the oil, it's
spread out -- you know, disparate, spread out by
hundreds of feet. Typically, the better quality rock
where the oil does appear to be high saturation, it's
usually less than a couple of feet thick. And the
profiles around it don't have the nice, flat front
edge that you normally see.

The other thing is, as far as an ROZ,

It -- for exanple, let's |look at Sem nol e. It was
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created by a situation where they think they had a
trap breach. And so the water noved up after the trap
was breached, and there was a little bit of sweep,
very little sweep, you know, nmaybe a pore volune or so
of sweep as that oil-water contact noved up after the
trap breach, creating that residual zone.

It hasn't seen the | ateral displacenent
that would exist in the R -- or, excuse ne, the
sub -- what | call the Lower San Andres, bel ow that
marker. That's had nultiple pore volunes of water
through it, and there's been a | ot of dissolution
reactions. And then it's probably had a | ot of H2S.

In Dr. Lindsay's nodel, the way he's got
it described is the water was noving down fromthe
outcrops through this interval, and then H2S was
bubbl i ng back up through it. |In that world, you
create sulfuric acid, and that would create the karst
they we're seeing.

We're losing circul ati on when we get
bel ow t hose | ayers of anhydrite. So we're entering a
karstic -- alnpbst karstic-type environnment, very
buggy. Bugs are connected. Very high perneability.
That's why we're losing circul ation.

It's a different environnment. That

interval in the -- below those anhydrite |ayers has
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seen nmultiple volunmes of water nove through, a | ot of
H2S nmove through. A lot of water has been -- a | ot of
rock has been dissolved. So it's a different beast.
It's a different environnent.

If we got up into the interval, the
Grayburg and the Upper San Andres, that Dr. Lindsay
descri bed, he's describing the karsting there as
comng fromnore of a top-down, where you had
subaerial exposure and neteoric waters were flooding
i n, nmoving down through the rock and dissolving --
creating karst and filling it with sand, silt filled

Into the karst, creating the San Andres G ayburg

boundary.

There's karst up there. But the
karsting that occurs in the -- below that high gamma
ray marker is whole different beast. It's the

Trent ham Mel zer nodel that describes the |arge vol unes
of water novenent through there. 1In that world, a
couple of things that would occur. There would be a
massi ve sweep. You' d be sweeping through intervals
t hat probably contained only m gration paths.

And the other thing that woul d happen,
any oil that would be down there woul d be dead because
there's too nuch water by, there's been fresh water

by, the sweep woul d reduce -- would nove all the |ight
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ends. The gas content would go low. It would be very
poor quality and it would probably exist only in those
m gration pathways. So | don't see an ROZ bel ow t hat
hi gh gamma ray marker, per se.

Q On that basis, Dr. Davidson, do you have an
opi ni on about whet her that disposal zone that
Goodnight is currently injecting produced water,
whet her it's potentially productive as an ROZ?

A. | don't believe so.

Q What's your opinion about whether Enpire's
produci ng zone above your ganma ray marker and
Goodni ght' s di sposal zone below that ganm ray are in
comuni cati on?

A. | see very little evidence of it.

Predonm nantly, one, those bedded anhydrites are going
to be very good layers. | think there's other
barriers as well. Up in that interval -- there's a
| ot of the low porosity intervals that woul d
potentially be barriers | think. Bill Knights is
going to address that nmore in sonme of his testinony.
But there are anple barriers between the two.

The other thing that bothered ne is, |
don't see any evidence -- |'m seeing maybe 70, 000
barrels a day injected, 70,000 barrels a day produced.

| think Dr. -- the npdeler, Buchwalter, it seens to ne
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that his testinony indicates the fact that there's
sonewhere on the order of 20,000 barrels a day was
| eaking up into the San Andres. | don't see any
evidence of that fromthe production.

There was a description of fractures,
you know, that m ght connect the two. The problem
with that is that there's nultiple intervals that have
vari abl e ductal behavior. And it would be very hard
to keep a fracture open in that environnment between
the San Andres and -- with all the diagenesis and the
ductility of the different rock vari ations.

| don't see a condition where you can
have fracture communication. And if there were
fracture communi cation, | expect you would see -- with
t he amount of water, again, on order of | believe
about 120,000 barrels a day injected, | believe I
woul d see a bigger inpact up in the G ayburg and no
I ncrease in water at all. | would expect to see that
t hey woul d be producing nore water than they were
injecting if there were major fracture comruni cati ons
bet ween the two.

Q Dr. Davidson, what's your recomendation to
t he Comm ssi on about what decision the Conm ssion
shoul d nmake based on everything we've heard and your

anal ysis today?
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MR. WEHMEYER: Objection. This is outside
the scope of this witness' testinony. And it's
| nproper to speculate by this witness in terns of
what the Commi ssion should act on. But chiefly, this
I's outside the scope of any of the direct testinony.

HEARI NG OFFI CER HARWOOD: Rephrase the
questi on.

MR. RANKI N.  Sure.
BY MR. RANKI N:

Q Dr. Davidson, do you have an opini on about
whet her Goodnight's injection is causing waste in the
pur ported San Andres dis- --

A. No, | don't believe --

MR. VWEHMVEYER: Objection. Wth respect to

the definition of "waste," the w tness has offered
zero testinmony in any of his filed statenents about
waste. You can keyword search the word "waste,” it's
nowhere in there. The idea of testifying to this
Comm ssi on about waste is outside the scope of
anyt hing that we've had an opportunity to prepare
for.

HEARI NG OFFI CER HARWOOD: M. Ranki n?

MR. RANKI N:  Mm hmm

HEARI NG OFFI CER HARWOOD: Response?

MR. RANKIN: Well, | think waste is a
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guestion -- it is a legal term but it's also a
guestion of whether or not there's actually waste
occurring. It's a technical issue that Dr. Davi dson
has eval uated in detail about whether or not there's
any inpact on ultimate recovery in the purported ROZ
bel ow his ganma ray marker

And |' m aski ng hi m whether or not in his
analysis there's any, in his view, adverse effect to

ultimate recovery fromthe zone bel ow his gamm ray

mar ker .

HEARI NG OFFI CER HARWOOD: |'I | sustain the
objection. | think he's already answered that
questi on.

BY MR, RANKI N:

Q Dr. Davidson, is there any basis, in your
opi nion, for the Conm ssion to suspend Goodni ght's
exi sting disposal ?

MR. VWEHMEYER: Sane objection. This is
out side the scope of anything he's testified on. And
It would be so nulti-disciplinary, it is absolutely
| nappropriate for this witness to offer specul ation
on this point.

MR. RANKIN: If | may respond, M. Hearing
Oficer. At the very outset of Dr. Davidson's

testinmony, it's outlined in his direct testinony,
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t hat one of the things he was directly asked to do
was to determ ne whether or not there's any inpact
fromthe injection. And this goes right to his
opinion, that he's directly -- and it's within his
scope of testinony.

HEARI NG OFFI CER HARWOOD: Well, we've heard
his opinion, and I think it's up to the Comm ssion to
deci de the question that you're asking himto --
you're basically asking the witness to tell the
Comm ssion how to decide the case. So sustained.

BY MR. RANKI N:

Q Dr. Davidson, we've heard a |lot of testinony
fromEnpire's witnesses about whether or not there's
enough data for the Comm ssion to make a deci sion.

I n your opinion, does the Conm ssion
need nore data to make this decision today?

A. | don't believe so.

Q Wiy is that?

A. Wl l, the San Andres has been very well
studied. And we brought all the data and we got the
core data fromthe zone that arguably is one that
woul d be anenable to sonme sort of EOR-type operations.
In | ooking at what's going on in what | call the
i njection zone, we see no evidence of the existence of

an ROZ.
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You know, that increased injection, |
don't think is going to be a problem One, it doesn't
appear that the pressure is significantly increasing
down there.

And, again, |'ve |ooked at this thing
regionally. | think everybody has maybe got a little
bit of blinders on. The Trentham Mel zer theory
specul ates water novenent from even west of the
Guadal upe Mountains all the way into the Central Basin
Platform That's a big area.

And you go back and | ook at the Central
Basin Platform before major waterfl ood operations
started, there's been sonething like 7 billion barrels
produced out of that. Well, this aquifer is attached
to that. So there's been a trenmendous anmount of
wi t hdr awal s.

And arguably, you know, Trentham Ml zer
and one of ny fornmer coll eagues at Arco, Alton Brown,
have specul ated that the aquifer to the west in
Sout heast New Mexico is connected to the Central Basin
Platform Dr. Brown actually --

MR. VWEHMEYER: (Object to the hearsay.
Addi tionally, what he's speaking to he has
characterized hinself as speculation. So the hearsay

st at ement about specul ati on woul d al so be
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specul ati on.

HEARI NG OFFI CER HARWOOD: W have a rel axed
standard for hearsay in these adm nistrative
proceedi ngs, but, you know, specul ation on top of
specul ation --

MR. RANKIN: Maybe | can ask Dr. Davidson to
maybe ki nd of reconsider or rephrase his statenent.
BY MR, RANKI N:

Q But | think, Dr. Davidson, you were
testifying about the connectivity of the San Andres
with broader reservoirs or formations. And | guess
you can explain why you believe that's inportant for
the Comm ssion to consider.

MR. VWVEHMEYER: And with respect to
conmuni cati on anongst -- water conmmuni cation outside
of the EMSU, none of this is in the wtness
statenents. So this is nothing that has been
di sclosed prior to today. W object that it's
out si de.

MR. RANKIN: Dr. Davidson is responding to
the testinony of Enpire's wtnesses that he heard
t hr oughout the course of the hearing for the last two
weeks.

HEARI NG OFFI CER HARWOOD:  You still have

| ots of witnesses to go. Are you not going to cover
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this testinony with anybody el se?
MR. RANKIN: | think it will be addressed.
So that said, | think Dr. Davidson had sonething to
say about it and he was letting the Conm ssion know.
HEARI NG OFFI CER HARWOOD: Wel |, Dr. Davi dson
has a | ot of say about a lot of things. | think, you
know, it's not fair to Enpire to bring up stuff that
I's new and wasn't disclosed in his testinony. So if
you're going to cover it with another witness, [|'l]
sustain the objection.
BY MR. RANKI N:

Q Dr. Davidson last topic | want to discuss
wth you is one that has cone up in response to
guestioning fromEnpire and also in response to sone
of the Comm ssioners' questions. And this goes to
obtaining core for the Lower San Andres, the disposal
zone within the EMSU.

Based on your experience, Dr. Davidson,
I n response to those questions and the questions from
t he Comm ssion, what's your opinion about coring in
the interval bel ow your ganma ray marker and whet her
t hat can be done and whether it should be attenpted?

A. Well, above the marker, you basically have a
pretty tame environnent wthout a | ot of karsting.

Bel ow that marker, all indications are there's quite a
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bit of karsting. And I've got a |ot of experience
with that working with the Penmex Q| Fields. The
Alcala Field is a field that |1've done extensive work
wth, and it's got a trenendous anount of karsting.

And what they find when they try to core
through the Alcala Field is when they get into the
karsted intervals, you had tremendous | oss circulation
probl ems, and nore often than not, they stick the core
barrel, stick the pipe due to the |oss circulation,
and then when they do finally get the core barrel out,
it contains maybe 10 percent of the core interval, and
the remaining rock that's in the core is poor quality
rock, and so you really don't |earn nuch.

In drilling below those anhydrite
| ayers, Goodni ght has |oss circulation and many ti nes
had to drill for long periods of time with no returns
at all and losing tens of thousands of barrels into
the wells. And, you know, | would caution anybody to
go in and try to do a pressure core or a sponge core
or anything like that the first time through until you
| earn about the coring conditions. [It's going to be
difficult because of the karsting and the | oss
circul ation.

And, | mean, | can understand why

Goodni ght woul dn't do it, because you're basically --
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It's an expensive operation and you' re potentially
going to lose a lot of equipnment in the hole. And
then, if you do get the core barrel out, the data is
not potentially going to be that good.

Now, occasionally, a blind squirrel
finds a nut. And you drill into an area where there
hasn't been, you know, the extensive karsting, you nay
be able to get a conventional core out. But | think
It would be a crapshoot.

MR. RANKIN: Thank you, Dr. Davi dson.

M. Hearing Oficer, at this tinme |I have
no further questions of Dr. Davidson.
BY MR. RANKI N:

Q Dr. Davidson, before I let you go, | just
want to make sure that you've addressed everything
that you wanted the Comm ssion to understand about
your analysis and your assessnent of the situation in
the ROZ, purported ROZ, in the Lower San Andres.

A. 1'd just like to nake a statenent.

Hopefully I won't get objected to; | expect | wll.

But | see the Upper San Andres above
that marker as being a conventionally karsted
i nterval, where it's top-down due to neteoric water
i nput, with subaerially exposed rock.

Bel ow that marker, it's the
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Trent ham Mel zer-Alton Brown we've had nultiple pore
vol unes of water through. And it's karsted. How do
know it's karsted? Because we can inject so nany

vol umes, so nuch high volune injection on the vacuum
It's got to be karsted.

Because if you |l ook at he perneability
of the rock that's there, it's not sufficiently high
enough of the rock types present to handl e the
I njection that's being injected.

| haven't seen evidence of an ROZ in a
hi ghly karsted interval. The Sem nole San Andres was
not. That was a situation where you had the contact
nove up due to a breach of a trap.

And we're noving into undocunented

territory. | haven't seen a sustained ROZ project in
a highly karsted interval, | haven't seen evidence of
It anywhere. So | think this is potentially -- we're

treading into new world |ooking for an ROZ in a highly
karsted interval that's had this nmuch water and H2S
t hrough it.

Q Just to clarify, based on your assessnent,
it's your determnation that it's not a potential ROZ
in that zone, correct?

A. | do not believe so, no.

MR. RANKI N: M. Hearing Oficer, | have no
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further questions of this w tness and nake hi m
avai l abl e for cross-exam nation by the other parties.

HEARI NG OFFI CER HARWOOD: Okay. It's al npst
11:35. We have a couple of options. W could -- and
Chai rman Rozatos, are you there?

CHAI R ROZATOS: | am

HEARI NG OFFI CER HARWOOD: |' m just thinking
we could give Enpire the lunch hour to work on their
cross-exam nati on and come back sooner, or we could
start it now, and break conventionally at noon. What
woul d be your thoughts?

CHAI R ROZATOS: | was just thinking that we
break conventionally at noon.

HEARI NG OFFI CER HARWOOD:  Ckay.

Are you okay with that, M. Whneyer?

You' ve got enough to keep us going for the next 25
m nutes, | suspect.

MR. VWEHMVEYER: Absolutely. W' re happy to
proceed now.

HEARI NG OFFI CER HARWOOD: All right. Geat.
Then it's your cross-exam nation, M. Whneyer.

MR. WEHMEYER: Thank you. And just for
record reference, the direct was two hours and 12
m nutes, as we keep track of tine.

THE W TNESS: That was shorter than your
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| ongest witness, if | remenber properly.

MR. WEHMEYER: Dr. Davidson, |'m not going
to argue with you. M goal is to just get sonme of
this testinony out so that we can get the Comm ssion
to sone deci sions.

HEARI NG OFFI CER HARWOOD: Just make sure
that that comment doesn't end up being a boonerang.

CROSS- EXAM NATI ON

BY MR. VEHVEYER:

Q Dr. Davidson, as we tal ked about -- | always
li ke to divide expert things up into qualifications,
data relied on, nethods and concl usi ons. | want to
talk a little bit by way of qualifications first.

In ternms of EOR experience in the

Perm an Basin, was the last tinme you had that was a
little bit over 40 years ago, with Arco?

A. In the Perm an Basin, yes; not in the world.

Q OCkay. So if the Comm ssion wants to know
your | ast EOR experience in the Perm an Basin, that
was about 41, 42-ish years ago at ARCO?

A. My last EOR experience in the world was a
f ew weeks ago.

Q Prior to this engagenent, you've never had
any experience at all in New Mexico?

A. Not in New Mexico, no.
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Q Now, in ternms of the data relied on here, |
want to visit a little bit about that. The core, we
obvi ously have the 679 core in the EMSU t hat extends
partially into the San Andres, correct?

A. Correct.

Q Was there any other core within the EMSU
that you had avail abl e here by way of data?

A. Well, eventually, the RR Bell.

Q But you didn't use that as part of your
first two analyses; is that right?

A. We used it for purposes of |ooking at ranges
and porosities and perneabilities. But we weren't
quite sure whether it was Grayburg or San Andres.

Q Any other core inside the EMSU?

A. No.

Q Now, interns of -- I'mnot talking about
triple conbo logs, but in terns of spectral gamm,
what wells did you have avail able as part of your
original analysis with spectral gamm in the EMSU?

A. None in the EMSU. | think one of the wells
we had was in the AGU.

Q Again, if you'll just listen to the
guestion. The question is, within the EMSU, if the
Comm ssi on wants to know what wells you | ooked at,

anal yzed, studied, correlated that had spectral gamm,
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t he answer woul d be zero?

A. | answered that question when you asked it
the first tine.

Q Is it zero?

A. No. | said no, there was no wells in the
EMSU t hat had spectral gammas that we had available to
us.

Q Now - -

A. Wy are we beating this to death?

Q And, again, earlier, do you renenber telling
t he Comm ssion that they would not need any additi onal
data to make their decisions here?

A. | do.

Q So the only core we have is the 679 and the
RR Bell, which you didn't use the RR Bell in the
openi ng analysis. W have zero spectral gamm in the
EMSU. What about sonic logs in the EMSU?

A. | wasn't aware of any. W went on a wld
goose chase with sone of the NuTech data only to find
out that it was synthetic sonic data.

Q So is the answer, as you've testified to the
Conmi ssion that they have all the data they need, on
sonic logs within the EMSU, you have exactly zero
sonic |l ogs, correct?

A. That's correct.
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Q Now, in ternms of going back briefly to
gqualifications. You are not a geol ogist?

A. No.

Q And you don't hold yourself as doing any
expert work in this case in a geology capacity; is
that right?

A. That's correct.

Q And as we tal k about tops and where the
San Andres is and where the Grayburg is, | didn't take
your deposition, but |I've reviewed your deposition,
and you were enphatic and repetitive that you did not
pi ck any tops here; is that right?

A. That's correct.

Q And in terns of where the Goodni ght tops
woul d have even cone there, that required specul ation
on your part? You didn't know where the tops would
have even cone fromfor sure, did you?

A. Sure.

Q And with respect to Netherland, Sewell,

Net herl and, Sewell didn't do any analysis by of the
work of M. Knights or anyone else to identify tops
here, did they?

A. No.

Q Is that work you could have done, had

Goodni ght asked you to do it?
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A. | wouldn't have gone down that path. |

don't believe that -- Jerry Lucia used to tell ne

t hat --

Q M questionis -- if you just listen to ny

guestion. The question is, is identifying a top of

the San Andres work that Netherl and, Sewell could have

done if it was asked? Yes or no?

A. | wouldn't have done it. Net her | and, Sewel

could do it.
Q Netherland, Sewell could do it?

A. Yes.

Q Okay. Comng back to just Netherl and,

Sewel | and sonme of your experience, with

respect to

your day-to-day, |ike what you're doing on the

majority of days that just occupies your
You with me so far in what we're tal king

A. So far.

8:00 to 5:00.

about ?

Q |Is that predom nantly reserve eval uation or

bank | ending and for SEC filing?

A. Wll, we do that, as well as advisory

studies for national and regular oil and
conpani es, as well.

Q M question is you personally.

gas

| s the vast

maj ority of your day-to-day, 8:00 to 5:00 work, Monday

t hrough Friday, spent perform ng reserve

eval uati ons
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on behalf of conpanies that need themfor SEC filings
and/ or banks that are using it for |ending?

A. It would probably occupy maybe 50 percent of
my tine.

Q The remaining 50 percent is what?

A. Doing speciality studies for national oil
conpani es where we're hired to do specific field
studies for major and i ndependent oil and gas
conpani es, equity work, working when there's equity
di sputes between different owners in a common oi
field.

Q Can you tell the Conmm ssion about when the
| ast time you woul d have been personally engaged to
i dentify inperneable barriers?

A. That woul d be probably a few weeks ago.

Q In what context?

A. W're working on another |lawsuit in
Australia, where mgration up and down the wellbore is
one of the contentions. | can't give you any details
onit. |It's confidential.

Q Com ng back to just what Netherland, Sewel
does -- and, again, I'mjust -- | heard in your
description and response to M. Rankin's questions you
specifically nentioned assisting with reserve

eval uati on and bank | ending and for SEC fili ngs.
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You woul d agree here, as we just talked
forest for the trees, forest for the trees, NuTech
perfornmed two rounds of oil-in-place evaluation here
t hat woul d both be significantly nore optim stic than
what you canme up with. True?

A. Correct.

Q And Ops Geol ogic perfornmed work here and
arrived at oil-in-place estimtions that would al so be
significantly optimstic to what you and Net herl and,
Sewel| did here. Isn't that true?

A. That's correct. But they're also optimstic
to the core nmeasurenents.

Q Well, let's speak to the core neasurenents
just briefly. But before | do that, you ve al so been
i n the exam nation room when the Exxon sal es brochure
has been published? You' ve seen that?

A. | have.

Q And you can tell the comm ssioners that
Exxon is also significantly nore optim stic about its
estimations of oil in place at EMSU as conpared to the
wor k here that Netherland, Sewell did. Yes?

A. Yes. And if you |look at their 25 percent
average through the 679 core, the core data doesn't
support that.

Q Wth respect to the 679 core -- well, let's
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just put a bow around this. So we've seen two rounds
of analysis from NuTech, we've seen Exxon's anal ysis,
and we've seen Ops Geol ogic analysis. And you can
tell the conmm ssioners that, this is just a yes or no,
Net herl and, Sewell here is pessimstic to all four of
t hose eval uations. Yes?

A. 1'd say Netherland, Sewell is correct and
the others are all overly optimstic.

Q Your testinony is they've all got it wong?

A. Yes.

Q As we tal k about -- do you renenber visiting
about certainty back in your deposition?

A. Mm hmm

Q And you said here that in ternms of your oi
in place, if you were to put a percentage on it, that
woul d be 50 percent certain.

A. No. | said it was a 50 percent probability,
which is a nost |likely case. |If you read ny corrected
version of ny verbal testinony, | made that
correction. | didn't -- | was tal ki ng about a P50,
50 percentile probability, which is a nost |ikely
case. And that was corrected in ny witten response
to the verbal deposition.

Q So you wouldn't use the testinony you

changed fromthe first tine you swore to the
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50 percent?

A. | msspoke in the first tinme, which
Ms. Shaheen tripped me up. | was talking about
probability. Not uncertainty. | was talking about
50 percentile of a probability range. And, again, |
corrected it innmy -- in the testinony to reflect that
properly.

Q Let's look briefly at the testinony, since
you just said that M. Shaheen tripped you up, that
this was sonet hi ng she did.

A. It wasn't on purpose.

Q You said --

A. | msunderstood the statenent when it was
given and | said yes, when | should have clarified
that it was 50 percentile uncertainty, on the
uncertainty range, not 50 percent uncertainty.

Q So Il'mgoing to try to share the screen, if
| can do this correctly.

As we tal k about this 50 percent and
Ms. Shaheen tripping you up, do you recall what she
was asking you about was the certainty with respect to
potential residual oil zones and oil in place? Do you
remenber that?

A. Mm hmm

Q And you said, I'mreading from Page 46,
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Line 21, "I'msaying we can't say that we coul d
differentiate between 35 or 36 percent, but the
eval uati on woul d be reasonably certain to identify
I ntervals that would be potentially residual oil
zones. "

She asked you again, "And so, again, |
don't think you' ve answered nmy question yet. What do
you nmean by 'reasonably certain'?

"ANSVWER: | woul d be reasonably certain
that we identified potential intervals containing
nobil e oil under CO2 flood.

"And does reasonably certain nean that
you are 50 percent sure?

"ANSVER: That woul d probably be a
reasonabl e estimate. That would be a nost |ikely
estimte."

And then you were asked about the aeri al
continuity as a result of sparse well control, and you
said, "That's part of the problem we don't know the
aerial continuity."

So, again, when you told Ms. Hardy
that -- strike that. When you told Ms. Shaheen that
you were reasonably certain, that is, 50 percent
certain, that you've identified intervals that would

be potential residual oil zones, it's now your
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testinony that you meant sonething el se?

A. | neant that the -- our estimte would be a
nostly likely case, which | said in the very next
sentence. |It's nostly likely -- | corrected the
testinony to represent that it wasn't 50 percent --
"' m 50 percent certain that it's a P50, or a
50 percent probability, which is a nost |likely case.
Qur answer is a nost |ikely case.

Q Now, the core, we visited with M. MBeath a
coupl e weeks ago, he said core is direct evidence.
And you would tell this Conm ssion that based on the
opi ni ons of Netherland, Sewell, we don't need a core
down to the bottom of the San Andres here, right?

A. I'"'mnot saying you don't need one. |'m
saying it would be very difficult to get one. |I'm not
sure of the value of it, given the fact that there
doesn't appear to be nuch oil down there.

Q In ternms of your oil-in-place assessnents,
isn't the rock facies very inportant to that?

A. Yes.

Q You have to know what is the rock facies
down in the San Andres, because if you're off on the
rock facies, everything else falls apart; isn't that
right?

A. Yes.
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Q Wth respect to the different rock facies,
there's been a I ot of discussion about wackestone.

And |'ve heard it different ways. Do you pronounce it
wackest one or wackestone?

A. | prefer wackestone, because the other
sounds silly to ne. But geol ogists woul d di sagree.

Q Okay. |I'mbeen calling it wackestone, but |
t hought | heard sonebody today call it differently.

And then you woul d say, that's the |east
desirous rock facies, or there's even worse than that?

A. Mudstone. Line nudstone is worse.

Q Do you have linme nudstone in your
I nterpretati ons?

A. W did. When we found thick lines |ess than
5 percent, it was generally classified as |ine
mudst one.

Q Is that what you're calling the
non-reservoir?

A. It's generally non-reservoir, yes.

Q I'mjust trying to get to your term nol ogy,
because i n your papers, you discuss non-reservoir. |Is
t hat what you're calling --

A. That was the non-reservoir facies, yes.

Q So we have wackestone, and then you would

nove over one to nud dom nated packstone; is that

Page 121

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

correct?

A. That's correct.

Q And then you woul d nove over to a
gr ai nst one?

A. Grain dom nat ed nudstone.

Q And then as you continue noving over, what
woul d be the next?

A. Grainstone and then a nol dic grainstone.

Q Now, as we cone back to the core here, did
you ever personally | ook at the core?

A. Never had the opportunity.

Q What did you do to try to gain access to the
core to be able to actually evaluate the core?

A. | wasn't aware that it was available at the
Bureau, or | would have gone to | ook.

Q Wiy were you not aware that the core was
avai l abl e at that tinme Bureau?

A. | didn't know where it was.

Q As we tal k about studying the core being our
direct evidence here in ternms of rock typing, can you
tell the Comm ssioners about everything you did to try
to get access to that core?

A | didn't try at all. | assuned that it
was -- that Enpire had it and we couldn't get

availability to it.
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However, | ooking at the core, being

val uable in and of itself, |I had the core
measurenents, and with the core neasurements and with
the data we had fromthe outcrop, | was able to do a
reasonabl e job of rock typing based on what | |earned
fromthe outcrop study.

Q Okay. And | may have forgotten ny -- |
t hought my question was: Can you describe to the

conmm ssioners everything you did to get access to the

core?

A. | told you, we didn't know that we could get
access to.

Q The RR Bell, did you ever get access to the

RR Bell core to evaluate that core?

A. To be honest with you, | was a little
surprised that Dr. Lindsay went back and | ooked at
both cores and we weren't invited to go |ook at it
wi th him

Q So the first tinme was Ms. Shaheen's fault

and this one is --

A. I'"'mnot saying it's --
Q -- Dr. Lindsay's?
A. I'"mjust saying, we weren't aware that the

core data was even avail abl e.

HEARI NG OFFI CER HARWOOD: Doctor, it's human
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nature, but for the court reporter's sake, you guys
pl ease try not to talk over each other. She can only
t ake down one person at a tine.

MR. VWVEHMEYER: And | apol ogi ze to Madam
Court Reporter for ny part init.
BY MR, VEHMVEYER

Q Now, com ng back to the RR Bell, you said,
Doctor, you were surprised, was how you described it,
that Dr. Lindsay didn't invite you to |look at the RR
Bell core or the 679 core.

And so earlier, when you said that you
woul d maybe be 50 percent certain on your oil-in-place
estimati ons, and you said that was the fault of
Ms. Shaheen, for tripping you up, the reason you
didn't | ook at the cores here as part of your work,
your work being very inportant by way of facies of
work, that one's Dr. Lindsay's fault for not inviting
you?

A. | don't know if it's anybody's fault. It
just seened like if data was being eval uated, both
parties would have been invited to take -- you know,
that's not ny -- that's not ny position to lay fault.
It seened like it would have been a fair thing to do.

Q But Dr. Lindsay, who you've heard testinony

in this case, the first witness that Enpire called, he
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did actually study the RR Bell core, didn't he?

A. He did.

Q He also studied the 679 core, didn't he?

A. Yes.

Q Now, in ternms of any fracture studies, did
you perform any fracture studies fromany of the core?

A. No.

Q But you did see that Dr. Lindsay perfornmed a
fracture study in connection with the 679?

A. Yes.

Q He's also prepared one for the RR Bell. |
don't want you to say you wanted information. Wuld
you like to see the RR Bell fracture study?

A. At this late stage, it wouldn't be of any
val ue to ne.

Q Wiy is that?

We're comng to the end of the hearing.
But isn't the goal here to get it right?

Yes.

o » O »

Ckay. Now, in ternms of any other fracture
studies, did you see any other fracture studies by way
of data relied on here besides the one prepared by
Dr. Lindsay?

A. | did not.

Q As you tal k about the concept of
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comruni cati on between the Grayburg and the San Andres,
woul dn't fracture studi es be sonething you woul d want
to see?

A. Assumng it was available. But in ny view,
the fracture studies up in the Upper San Andres
woul dn't have nuch inpact on what's going on down in
the Lower San Andres.

Q Do you know what areas Dr. Lindsay perforned
his fracture study on in terns of in relation to the
Lovi ngt on Sand?

A. | assune it was above. But bel ow the
Lovington, it would be very hard w thout core data to
I nfer much of anything because of the high ductility
of sonme of the intervening layers. And it would be
hard to predict whether the fracture penetrated down
or not, whether there had been any di agenesis that had
closed the fractures, what the stress field was, you
know, what's the arc of the formation top, where in
the systemdo | go from extensional to conpressional?
Again, do | have ductal layers that would isolate the
two? | didn't see anything that went to that |evel of
sophi sti cati on.

Q |Is your testinony to the conm ssioners that
you don't even know where, by way of depth interval,

the fracture study that Dr. Lindsay perfornmed is?
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A. | suspect he did a regional study that would
I ncl ude projecting dowmn. But that's a very hard thing
to do without direct evidence to support other than
t he geonmechani cal nodel that would predict such an
ext ensi on.

Q M question is, do you know where, by way of
depth interval --

A. | do not.

Q -- Dr. Lindsay's fracture study was
perfornmed?

A. | do not.

Q But that didn't stop you fromoffering
opinions to the comm ssioners here under oath about
conmuni cation between the San Andres and the G ayburg,
correct?

A. That's correct.

Q The other thing | want to ask, as we talk
about the core on 679, did you anything to depth shift
that core in relation to the wire |ine?

A. Yes, we did.

Q How far did you depth shift it?

A If you'll renmenber, it was variable, but it
was a few feet up and down, up and down the core.

Q Now, as we tal k about how i nportant your

rock facies is, wouldn't it be inportant to | ook at --
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the only core description you' ve seen here was the one
prepared by Dr. Lindsay on the 679, right?

A. No. | saw the core description prepared by
| guess it was Western Atlas, whoever wote the
report, the digital report.

Q Did you rely on either one?

A. | relied on both.

Q Now, | want to see if | can get over -- |
have this on a poster board, if it helps.

What we' ve done is actually conpare your
rock facies against Dr. Lindsay's core description and
core interpretations. Have you ever actually tried to
correlate here by actually mappi ng your different
facies against Dr. Lindsay's descriptions in a graphic
such as this?

A. | have not.

Q I'mtrying to get to this. [Is it comng up
where you can read it?

A. I'mnever going to be able to see this, so
get on with your point.

Q | guess, how --

MR. VEHMEYER: May | approach with the

poster board just in case it hel ps?
BY MR. WEHVEYER

Q | knew you had sone vision issue, so |
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wanted to be sensitive to that, so | have this in hard
copy.
HEARI NG OFFI CER HARWOOD: M. Rankin, if you
need to nove to see.
MR. RANKIN: | don't know who prepared this.
It wasn't part of anybody's direct testinony or cross
or rebuttal. | don't know where this came from |
guess that's one of ny initial questions.
BY MR. VEHVEYER:
Q Do you see Dr. Lindsay's core description on
the right?
A. Mm hmm
Q And they've been conpared agai nst your
facies nodel off of this board --
MR. RANKIN:. M. Hearing Oficer, additional
obj ection for clarification on the origin or
provi dence of this exhibit or potential exhibit. |
don't know where it canme from | don't know who
prepared it, and I don't know the foundation for it
at this point.
HEARI NG OFFI CER HARWOOD: Well, it's not
being offered as far as | can tell. So far it's a
denonstrative aid.
Is that correct? M. Wehneyer?

MR. VWVEHMEYER: That's exactly correct.
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Thank you.

HEARI NG OFFI CER HARWOOD: By the way, we're

at the noon hour. But go ahead if you want to finish
your point.
MR. VWVEHMEYER: If you'll indulge two

mnutes, | think I can finish.

HEARI NG OFFI CER HARWOOD: All right.

BY MR. VEHMEYER

Q So here, for exanple, in your facies nodel

in the 679, do you see this large interval as you're

show ng as non-reservoir?

A. In our nodel any interval below 7 percent

porosity is considered non-reservoir.

Q I'"mjust saying, in your nodel do you see

that there's this large interval that you describe as

non-reservoir?

A. | don't know how you got to those -- how you

got to that figure.

Q The figure -- this is straight out

of your

wor k, where you showed this interval right here as

non-reservoir.

A. And we elimnated intervals that i ndicated

hi gh anhydrite saturations as non-reservoir,

yes.

Q But if you go over to Bob Lindsay's core

description, he actually has laid eyes on this core,
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studied it, wote about it is, in fact, peloidia
packst one where the core reports oil saturation of 13
percent. Can you just explain to the conm ssioners
how, under your nodeling, when the direct evidence we
have conmes out of the 679 core, you could be show ng
sonet hing as non-reservoir, that under Bob Lindsay's
description, is 13 percent oil saturation and
pel oi di al packstone?
A. In our nodeling, we elimnated intervals

that were |lower than 7 percent porosity that had
i ndi cat ed el evated anhydrite contents fromthe core
measurenments that we used to calibrate the nodel

| realize that some of those intervals
in the core -- we also pointed out that we were
concerned that intervals that had indicated high
anhydrite intervals could be potentially damged
during the core handling procedures, and we felt |ike
t hey were sonmewhat unreliable fromthe perspective of
doing a core match.

So fromthe conbination of elimnating
| ow -- what indicated | ow porosity rocks, indicated --
our nodeling indicated a high -- potentially high
anhydrite val ues, we elimnate sone of the rocks, that
actual core neasurenents, fromthe nodeling procedure

So as to try to concentrate on the better quality
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rock.

Q If we nove just a little bit deeper in the
wel | bore, we have sections with 30 percent saturation,
oil saturation, actually neasured in the core and
descri bed by Bob Lindsay, Dr. Lindsay, as reservoir
rock. And you're show ng that non-reservoir. How can
t hat be?

A. Again, those would be intervals where the
| og i ndicated they had high potential anhydrite.

"' m curious how you got to that
description. That was never delivered.

Q \What was not delivered?

A. The facies nodel val ues.

Q Did you actually take the facies nodel to
see where in relation to Dr. Lindsay's descriptions
the rock types --

A. W did. And, again, there was concern sone
of that data was associated with karsted intervals
that potentially contained anhydrite that wasn't there
anynore by the time the core cane to surface.

So rather than try to deal with the
uncertainty, we elimnated it and concentrated on
nodel i ng where we didn't have the uncertainty in the
presence of anhydrite.

Q Well, at 4200 feet TDB, did Dr. Lindsay
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descri be karsting?
A. He did. And karsted interval i

one where you woul d have had anhydrite,

anhydrite may not be there anynore by the tine -- this

well wasn't cored with salt -- the salt-

fluid. And there's a potential that anhydrite that
may have been there wasn't there anynore.

They certainly saw that in the outcrop

barriers, intervals in the outcrop, that anhydrite
woul d be conpl etely dissol ved away.
| wasn't sure enough, | wasn't sure

whet her or not that potential existed.

deal with the uncertain data, we ignored it when we

wer e doing the core nodeling.

Q You ignored what?

A. The intervals that had indicated high

anhydrite content fromthe |ogs.
Q Your facies nodel doesn't even

Lovi ngt on Sand, does it?

A. | don't know what the Lovington Sand is.
Q So as we tal k about how i nportant your

nodel -- facies is to your nodel, you do not even know

what the Lovington Sand is. True?

A. It's described as a dolomtic sandstone.

MR. VEHMEYER: |'m trespassing

s potentially

and t hat

sat ur at ed

So rat her than

identify the

on the
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goodwi I | of folks who want to eat. [|'m happy to pick
this back up after lunch, or proceed at the
Comm ssi on's pl easure.

HEARI NG OFFI CER HARWOOD:  Okay.
M. Chairman, what is the Conm ssion's pleasure?
When do you want to reconvene?

CHAI R ROZATOS: I'msorry, can you repeat it
pl ease.

HEARI NG OFFI CER HARWOOD: It's six after
12: 00. M. Wehneyer is at a stopping point for now.
VWhat's the Commi ssion's pleasure in terns of when we
reconvene?

CHAI R ROZATOS: Let's cone back at around

1:15.
HEARI NG OFFI CER HARWOOD: 1:15 is it. Thank
you we'll be off the record until then.
(Lunch recess was held from
12:06 to 1:15 p.m)
HEARI NG OFFI CER HARWOOD:  So |'I 1 just
rem nd Dr. Davidson, you're still under oath, and

turn it back over to M. Wehneyer
MR. VEHMEYER: Thank you
BY MR. VEHMEYER
Q Going back to qualifications and sonme of the

data we relied on here, have you had experience wth
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resi dual oil zone devel opnent before this engagenent?

A. Directly, no.

Q So, as we talk about the work of M. Ml zer
and Bob Trentham this would be your first residual
oil zone project, correct?

A. As they define it, yes. But we deal wth
the residual oil all the tine and why | do it. So, it
woul dn't be the first tine |I've dealt with doing
eval uati on through an interval that has residual oil
It'd be the first tine that |1've done it in terns of
an ROZ as defined by Trentham as an EOR project.

Q Now, internms of -- | want to tal k about
sonme of the work done. Jonathan Martel actually did a
great deal of the work here for you, didn't he?

A. He did the actual push the buttons to run
t he nodel .

Q D d he not also build the databases and
build the conmputer nodel s?

A. Well, we built the nodels together jointly.
W wite the code. He's responsible for populating
t he dat abases and getting the data ready for input and
out put .

Q And so M. Martel did all of that work.

Yes?

A It's Markell, by the way.
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Q Wth a K?

A. Markell.

Q GCkay. And we haven't seen any w tness
statenents in this case for M. Mrkell, have we?

A. You have not.

Q Now, com ng back to the facies, and visiting
about how inportant the rock facies are, and | want to
kind of frame sone of this oil in place, if for
pur poses of your oil in place, if there was |ess,

based on your nodeling, if there was | ess than 20

percent residual -- strike that. |If there was |ess
t han 20 percent oil saturation -- you with ne so far?

A. Mmnhmm  Yes.

Q -- you can tell the conm ssioners that your
nodel credits zero oil towards the oil-in-place
volunes; isn't that right?

A. In the sunmmations that are generated to --
"Il put it this way. |In the intervals that exceed
20 percent oil saturation, all oil is counted. 1In the

intervals that are |ess than 20 percent oil

saturation, we don't count them because, one --

there's two reasons for it. One, after 40 years of --

Q And, Dr. Davidson, this is a yes or no

guestion. In your nodel, in ternms of telling these
conmm ssi oners about opinions as to oil in place, if it
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I s bel ow, under your nodeling, 20 percent oi
saturation, zero of those volunes are credited; isn't
that true?

A. Zero of those feet are credited.

Q Likew se, as we tal k about perneability, if,
based on your nodeling, an interval has |ess than
1 mllidarcy of pernmeability, your nodel credits zero
oil for any oil in place that would be in an
environnent at, according to you, |less than
1 mllidarcy; isn't that correct?

A. That's not correct.

Q Explain that.

A. Okay. Qur cutoff is a tenth of a
mllidarcy. And when that's our cutoff and we don't
actually use the perneability calculated to calcul ate
that, we use a 7 percent porosity cutoff, which canme
froma -- that's the perneability porosity cutoff with
the available core data, using the tenth of a
mllidarcy as a cutoff pernmeability. So the
pernmeability cutoff is actually .1 mllidarcy.

And then for the assunption of, is there
a vertical barrier or not, we take the vertical -- the
hori zontal perneability that cane out of Sem nole
San Andres and then used that to generate flags that

I ndi cate the existence of potential barriers. But
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those barriers aren't used in our nodeling for oil in
pl ace. Those were flags to denonstrate the | ocation
of potential barriers at the request -- because | was
asked to identify potential barriers as part of ny
evaluation. But as far as the cutoffs, as far as oil
i n place, those were not used.

Q Additionally, just big picture so that we
don't | ose the forest, did you use 7 percent effective
porosity or 7 percent total porosity?

A. As it canme out of the nodel, it would have
been effective.

Q And so if there was oil in intervals that
you assessed as being less than 7 percent effective
porosity, there's also zero oil credited in your oil
i n-place volunmes at those intervals; isn't that right?

A. That's correct.

Q Wth respect to data here, you al so have had
zero oil sanples out of the EMSU; isn't that correct?

A. Ol sanples out of the EMSU. | don't hold
an oil sanple fromthe EMSU. No, | don't have one in
my office.

Q You also performed no oil mscibility
studies within the EMSU, and you haven't seen any
ei ther, have you?

A. That wasn't part of nmy job. That wasn't
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part of what | was hired to do.

Q Wth respect to EOR and CO2 injection, that's
going to lower the porosities and the perneabilities
t hat ot herw se m ght be perceived as cutoffs in a
conventional primry recovery; isn't that right?

A. | don't agree with that.

Q Let's get into -- we've tal ked about sone of
t he geol ogy and that you're not a geologist. | want
to go to one of the slides that you used earlier.

So woul d you agree that there was a | ot
of geol ogy discussed in your opening remarks with
M. Rankin?

A. | discussed depositional environnents.

Q That's really nore of the geol ogy thing,
isn't it?

A. It's part of petrophysics. |It's a big part
of petrophysi cs.

Q | want to ask, in terns of the karsting that
you descri bed, can you describe to the comm ssioners
how t his karsting occurs?

A. There's a |lot of different ways that it can
occur. Shallow, the theory is that you have neteoric
wat ers, which would be fresh waters, penetrating
exposed carbonate surfaces and creating di ssol ution

where the water penetrates. And that could create
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kar st .
But the way it was described by
Dr. Lindsay was it created kind of sinkholes that
ultimately filled in with other materials. That woul d
be what | would call top-down karsting. W see that
sort of thing routinely in the San Andres.
Anot her type of karsting occurs due to

t he novenent of acidic waters through the rock where
you get dissolution precipitation reactions where the
rock is dissolved. It generally noves through the
hi gher -- fluids nove through the higher perneable
rock and you start generating pathways, dissolution
pat hways between the bugs. And then, ultimtely, the
bugs get connected and enlarged. And then when they
becone | arge enough, you can get sonething called a
col | apse breccia, where the rock actually coll apses it
on itself. And that's a different type of karsting.

Q All of that is happening at the surface
| evel in shall ow water environnents, isn't it?

A. | don't think -- | don't really agree that
t he massive karsting that comes fromthe nodel that
Bob Lindsay put together with the counterflow of H2S in
meteor waters, I'mnot sure -- | don't think that's a
surface phenonmenon, no.

Q In terms of evaporation and evaporative
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cycles, this isn't happening? To get this
evaporation, that has to happen at the surface?

A. Well, evaporation doesn't have anything to
do with the karsting. Evaporation has to do with the
devel opnent of the evaporate | ayers.

Q | want to go -- because | think we can short
circuit alot of this. At Slide 16, in response to
M. Rankin's questions, you shared with the
conm ssi oners your opinion that the San Andres was a
hi gh energy environnment; is that right?

A. The Upper San Andres is in a high energy
environnent. So above what |'d call the high gamm
ray marker, it was a higher energy environnment. And
t hen bel ow the gamma ray marker, |'m noving nore
towards, | guess, the outer ranmp environnent, where
sea | evel changes can dramatically change the
characteristics of the rock over short distances.

Q In your earlier testinony, you described al
the way through the San Andres that it is a high
energy environnent. Are you changing that testinony
now?

A | didn't -- No, that's not what | testified
at all. | said the Grayburg San Andres interval above
that marker is generally a high energy environnent.

Bel ow t hat marker, where the ganmma ray baseline
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shifts, I"'mnmoving to a high frequency environnent
where |'m seeing very rapid sea |evel shifts where the
rock quality is changing fromgood to nediumw th

t hese evaporite boundaries on it. Then, as | nove
deeper in the San Andres, |'m noving nore and nore
into a deeper water, |ower energy environment.

Q You describe anhydrites throughout the Lower
San Andres. Yes?

A. W see evidence of them Now, they're not
all layered, they're not all bedded anhydrites.

Q Anhydrites are going to be fornmed at the
surface, aren't they?

A. That's correct.

Q And you heard Dr. Lindsay's testinony that
this was not a deep water environnent here at the EMSU
for the San Andres. Do you renenber that testinony?

A. | don't know what he said for the
San Andres, because | don't think he | ooked at any
San Andres cores here.

He said that there were no bedded
anhydrites in the Grayburg or in the Upper San Andres
in the cores that he reviewed. He said there was only
anhydrite cenent.

Q M question is, you do not recal

Dr. Lindsay testifying that the San Andres, at this
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particular EMSU | ocati on, woul d have been a shal | ow
wat er environnment, not a deep water environnent?

A Well, if he said it, |I don't agree with it.

Q And with respect to the qualifications of
t he geol ogi sts, you would have to tell the
conmm ssioners that Dr. Lindsay is far nore qualified
t han you as a geologist; isn't that right?

A. | don't know that he -- he was descri bing
the San Andres underneath the -- underneath the gamm
ray marker.

There tends to be a tendency to define
the San Andres as what has been seen in the core and
i gnore that it could be different deeper in the
section.

Q Wbuld you want core to be able to say it is
different?

A. | can see that it's different fromthe gamm
ray response.

Q Wwell, let's talk about the gamm ray
response. Now, the gamm ray there would be,
according to you, neasuring uranium correct?

A. That's correct.

Q How do you know, since you don't have
spectral gamma, that it is not neasuring potassium or

t hori unf
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A. Because everywhere |'ve | ooked at spectral
ganma rays, Maljamar, | believe in the AGQU, at
Sem nol e, everywhere |'ve seen a spectral gamm ray,
the thorium and potassiumare extrenely | ow and the
gamma ray i s respondi ng predom nantly to uranium

Q In terms of any actual logs in the EMSU, you
have no spectral gamma to be able to make a
differentiation between uranium thorium or potassium
wthin the EMSU, do you?

A. No. But | haven't been outside it.

Q Now, you've tal ked about the gammma response
| think at where you would call the -- what you're now
speaking to in terns of an inperneable barrier, the
ganma ki ck?

A. | don't knowif it's inperneable or not.
just see that that's a nmappabl e high ganma ray marker
that can be mapped across the entire EMSU.

Q So as we tal k about that ganma ray kick that
you' ve described that's mappabl e across. You' ve
shared before the break that you don't know where the
Lovington Sand is, you don't know what it is. It's
not your testinony that that is an inperneable
barrier; is that right?

A. | don't know anyt hi ng about the Lovi ngton

Sand.
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Q So, just in ternms of illustrating the gamm
ray kick, did you hear M. Bailey's testinony about
the Lovington Sand is basically arkosic sands that
have bl own off of the ancestral Rocky Mountains and
deposited at that |ocation?

A. | heard that testinony, yes.

Q That would be a shall ow water environnent,
wouldn't it?

A It would.

Q OCkay. So we know that the Lovington Sand

woul d be shal |l ow water environnment. And you don't

have any basis to disagree with M. Bailey's testinony

about that com ng from-- arkosic sands bei ng bl own
off of the ancestral Rockies. Wy would those have
uraniumin thenf

A. | don't agree with that. There's been work
that's been done at Sl aughter on the Lovington Sand
that shows that they're not arkosic at all; that the
el evated urani um cones fromorganic matter

Q OCkay. Wuldn't this be a question for a
geol ogi st ?

A. 1'mjust readi ng what geol ogi sts say about
t he Lovi ngton Sand.

Q And you've heard M. Bailey's testinony in

here. Wbuld arkosic sand create a gamm ray response?
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A. Arkosic sand would inply the presence of
fel dspathic inputs that woul d have radi oactive
potassiumin them But what I'mtelling you is, | was
told that early on, that that was the theory about
what was going on, but |'ve also done sonme research
and it's been determ ned, at |east north of the EMSU
that that elevated ganma ray is a result of the
presence of organics in what's called the Lovington
Sand. | don't know if the Lovington Sand makes it to
the EMSU or not. | don't know.

Q Now, as we tal k about the gamm ray marker
in the EMSU, and if you just assune with ne that the
ganmma ray i s Lovington Sand, is that basically where
you change from a shall ow water rock facies and then
begin using a deep water rock facies?

A. That's not true at all.

Q Explain that.

A. | go froma predom nantly shall ow wat er
envi ronnent above that, due to the | ow ganma ray, the
typically |l ow gamm ray, and then | go to a cyclic
shall ow to nmedi um dept h back and forth, back and forth
w th evaporite caps.

Q Is the ganma ray different above the
Lovi ngt on Sand versus bel ow?

A. That value, if you draw a baseline through
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the mddle, yes, there's a shift below the Lovington
Sand.

Q Is it a significant shift?

A Well, it's significant in that if the
response i s predom nantly dom nated by uranium which
| believe it is, then that shift would indicate,
roughly, two to three tinmes the uranium content.

And the uranium content of the ocean
didn't magically increase bel ow that marker. \Wat
happened bel ow that marker was that the grain size,

t he average green size of the material, got smaller.
And basically, the way it works out, a three tines

I ncrease in uraniumwould inply about one-third the
average grain size.

And Luci a has shown that as the grain
size nud content increases, the perneability goes
down. And if it's a three tines increase in uranium
you woul d | ose about an order of nagnitude of
pernmeability. So there would be a change in the rock
behavi or bel ow t hat marker in my opinion.

Q And the question was just, was it a
significant change in the gamma ray? And | think,
after all that, the answer is it's not a significant
change.

A. No, it is significant in that it would inply
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a maj or change in average grain size and a | oss of
permeability.

Q Wth respect to the change in rock facies,
we' ve tal ked about the data that we don't have, woul d

you agree with ne that you could at |east be off by

one |l evel of rock facies, instead of -- agree with ne
that instead of nud dom nated packstone or -- let ne
strike that -- agree with ne that instead of

wackestone, this could be nud dom nated packstone?

A. Well, one, we don't have wackestone in the
nodel at all. And two, that there's a spectrum of
rock types between those that we nodel so that we can
nodel the entire range that was present in the core
data set.

So, for exanple, we can nodel between a
mud dom nat ed packstone and a grainstone to determ ne
a grain dom nated packed stone. \Wen the porosity
starts increasing in the grainstones -- the average
porosity of a typical grainstone is 10 to 14 percent.
VWhen we start getting higher porosities of that, it's
I ndi cative of the presence of bugs. So we nove from a
grainstone to a noldic grainstone.

Q The question was, would you agree with ne
that there's at |east sufficient uncertainty here that

you could be off on your facies by a magnitude of one?
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A. | don't know what that neans.

Q For exanple, noving over from wackestone to
dom nat ed packed stone, Could you be off by one
facies? |s there enough uncertainty in the data to be
of f by one?

A. For one, there's no wackestone in the nodel.
And two, there's a continuum between. So there
woul dn't be a quantum junp fromone to the next.

Q Wuld you agree that you could be off by
approxi mately that magnitude if you want to average
them overall to the depths?

A. | don't know -- again, | don't know what
t hat neans, because there's not one facies. | nean,
it's -- it's not a -- it's not a quantum shift from
one to the next. It's a transition fromone to the
next .

Q In ternms of just noving fromone to the
next, could you be off by the next?

A. | suppose | could.

Q What does that do to your oil saturations in
your nodel if you were off by one magnitude?

A. Again, it's not -- the oil saturations
aren't predicted based on discrete rock types.
There's a spectrum of rock types between -- that sweep

that entire range presented in the core data.
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Q I'mgoing to try to work through these in
order here.

At your Slide 2, you said you did review
the facies descriptions fromDr. Lindsay?

A. As best we could. W didn't have a good
picture of it. We tried, and we could nmake out the
facies. The problemthat we had there was | had no
| dea what the resolutions were of those. W built a
nodel based on discrete core plug by core plug
measurenments tied back to the Lucia-Kerans nodel .

And | don't know whether Dr. Lindsay was
descri bing individual core plugs, or was he going up
and down the core and describing what he saw at a
different resolution. So | don't know -- there could
certainly be a disconnect between the plug-based
cross-plot to determ ne the facies of a specific plug
versus a general description of |ooking at the core
and descri bing a depositional environnment.

Q Do you agree with Dr. Lindsay that the
San Andres is high on the carbonate ranp?

A. | would -- the Upper San Andres probably is.
The problemis, you keep saying "San Andres" and it's
not just the San Andres. There's an Upper San Andres,
and then there's a San Andres deeper in the section

that's bel ow that gamma ray nmarker.
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Q I'"ll indulge the difference that you're
trying to draw here.

The Lower San Andres, you'd disagree
with Dr. Lindsay that that would be high on the
carbonate ramp? O you don't know?

A. The very upper part of that, where we have
the high frequency sections, would be just at wave
base and just bel ow wave base, dependi ng on where | am
I n that high frequency sequence.

As | get deeper in the San Andres, as |
go below that high frequency interval, |I'mgetting
i ncreased nud content, which would indicate that |'m
nmovi ng down the carbonate ranp nore into the basin.

Q The question is, are you disagreeing with
Dr. Lindsay that the Lower San Andres is high on the
carbonate ranmp? O is your answer, "I don't know'?

A. There's portions of it that are near wave
base on the carbonate ranp; | guess you could say that
woul d be high on the carbonate ranp. And there's
portions of it that are in the deeper water portion of
t he carbonate ranp.

Q And that's, according to you, in the Lower
San Andres?

A. In the Lower San Andres.

Q How many feet of the Lower San Andres,
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according to you, are on the upper carbonate ranp?

A. In the Lower San Andres?

Q Yes.
A. | haven't quantified it.
Q In talking on the core earlier, before we
broke, you said that you did depth shift the core. |If
you didn't have core gamm ray, on what basis did you
shift the core?

A. Basically, we calculated the porosities
using our porosity nodel. And then we |ooked at the
core porosities and then noved the core sections up
and down in order to get the core porosities to best
match the right porosities.

Q On your core oil saturations, did you cone
to the opinion here that a | ot of the water was | ost
as a result of hydrocarbon expansion, dissolved gas?

A.  Yes.

Q So if that water was | ost because of
di ssol ved gas, that neans we have oil in that core,
don't we?

A. Yes.

Q Do you agree that the adjustnment woul d not
be uniformfromtop to bottomand that you're going to
have differences at different places in the core?

A. Yes.
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Q Didyou hold it constant or did you nake
adj ustments t hroughout the core on the saturation
correction?

A. W pretty nuch -- what we did is we
determ ned the average value of the bleed factor and
applied it throughout the interval.

Q I'msorry, so was it held constant?

A. The bleed factor was. The B sub o | think
It was as well

Q But you would agree for the conmm ssioners
that that would actually be -- you woul d need vari abl e
corrections throughout the core?

A. Well, the interesting thing was, when we
went back and | ooked at the bleed that occurred at
Mal jamar, it was variable, but it wasn't uniformfrom
top to bottom as you woul d expect.

And what we found when we did the

eval uation in the Maljamar core, in order to get the
best match between what we would call corrected
data -- because basically with a pressure core, you
can get an equival ent of what an uncorrected core
woul d be. And because of the way they do the
anal ysis, the bleed is quantified separately, and you
can get, | guess, a m mcked picture of what a

conventional core saturation would have | ooked |i ke.
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In I ooking at that, you | ook up and down
the core and you can see it's not exactly it -- |
think there the average was about 19 percent. It
wasn't necessarily 19 percent at every interval, but
there wasn't a discrete trend noticed fromtop to
bottom

And so the best match we got when we
went back and practiced with the Maljamar data set was
used in the average. That gave us the | east
uncertainty between the corrected core saturations and
t he actual measured saturations. So we didn't see the
variation that you' re tal king about when we were
working with the Maljamar core. W certainly checked
for it because | wanted to see is there a depth
rel at ed.

Because in Maljamar, we went fromthe
mai n production zone to the interval below the
oi |l -water contact. And | was curious whether | needed
to change the bl eed factor based on those factors. W
saw that we didn't need to get the best match.

Q I'"'mnot tal king about a match. M question
I's, you would agree that the correction factor is
going to be different as you nove through the core,
it's going to be different in different places, it's

not a static? And in this particular case, you used a
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static one. You did not attenpt to vary it. True?

A. That's true.

Q Thank you. Now, as we continue noving
t hrough, we're now at Slide 5 of your presentation.
Now you' re tal ki ng about Guadal upe Mountain outcrop
here. Yes?

A. Mm hmm

Q So obviously, this is weather exposed?

A. They dug down -- they actually described the
process of peeling off the surface and getting that
deep enough to try to get the interval where the
weat hering was not inpacting the results. |'mvery
careful about that.

Q So you think that this outcrop study was not
affected in any shape, formor fashion by the
weat hering of the stone?

A. It was affected by the fact -- again, they
made every effort to get past the weathering |ayer, if
you want to call it. There's a proper geologic term
for that; | can't renenber the nane for it.

But they dug down deep enough into the
rock to convince thenselves, at |east, that they were
bel ow the interval with which weathering -- however,
they did point out, because of all the water that had

gone t hrough, that they could not quantify accurately
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t he ampbunt of anhydrite that nay have been there
originally.

The ot her problemthat you get to with
outcrops i s because of the ice fracturing, you can't
really do accurate fracture analysis on an outcrop.
And they didn't attenpt to do so.

Q The perneability in the San Andres here at
EMSU i s higher than the perneability that was neasured
at the Guadal upe outcrop, isn't it?

A. Not necessarily. These are average val ues.
And if you go back and read the paper, you see that
there's a range of perneabilities that were associ ated
with each rock type. And these witten here are the
aver ages based on multiple sanples of each rock type.

Q The averages in the San Andres are above the
average perneability reported at Guadal upe Mount ai n;
isn't that correct?

A. | don't know that that's correct. It really
doesn't matter. In the calibration procedure, the way
that the cross-plot is defined is divided into
regions. And when the core -- perneable -- the
cross-pl ot crosses the perneability, it lands in a
space, and that space defines the rock class or rock
facies, not the specific point.

For exanple, we went and assigned a 12
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percent porosity and a 17 percent perneability to the
grai nstones in our nodel. W just used the cross-plot
technique to identify the different facies present.

Q I"'mnoving nowto Slide 6. Here we have the
resistivity index is on the Y axis, and water
saturation is the X axis; is that right?

A. That's correct.

Q What is the reference for the data used to

make the critical water saturation |ines?

A. That's in the paper. I1t's a Schlunberger
nodel . And basically, what you do is -- the process
was this, | described it earlier, we identified --

based on the cross-plot that was prepared fromthe
outcrop, we identified the rock class or rock facies.

We grouped the rock facies -- for a
particul ar face, for exanple, let's just say
grai nstone, we grouped all the points that were
identified on that cross-plot analysis as grainstones.
And then we plotted themon this plot.

And then, if you take that equation on
the bottomleft-hand side of the figure and solve it
for Sc, you can get an Sc value for each core point,
and then we just average the Sc values. And then we
plotted that line as a function of saturation to make

sure that it actually did -- it was a reasonable
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representative expression of the behavior of those
points that were identified as grainstones.

Q Is the answer that this was not your data,
this came froma Schl unberger reference?

A. No. This is the data fromthe EMSU. The
nodel that describes it was devel oped by Schl unberger
to handle this type of analysis for an oil carbonate.

Q The reference data.

A. No, no. That --

Q The reference data used to nake the water
saturation lines, is that reference data Schl unberger?

A. No. It's -- that data on that -- the data
on that cross-plot is EMSU data fromthe core. The
nodel , the equation at the bottomleft, is based on a
nodel devel oped by Schl unmberger to handle oil wet
reservoir. And it's inny -- the references are in ny
testi nony.

Q If we nove over onto the right side, is the
W is that wackestone?

A It is.

Q What is the water saturation there in your
pl ot for wackestone?

A. In the plot, it would probably be north of
90 percent. However, I'll rem nd you that wackestone

wasn't included in our nodel.
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Q What is your poorest rock then, if it's not
wackest one?

A. My dom nated packstone.

Q What is your water saturation fromthat
dom nat ed packstone?

A It's variable. You can see it varies
depending on the resistivity index.

Q Up at the very top, at 100 percent, | guess,
do you know what the critical water saturation there
woul d be?

A. 100 -- that would be 100 RI. There's not a
per cent .

Q Yeah, at 100 R

A. | have no idea what it would be. It doesn't
matter what it is at a particular depth. 1It's the
curve fit paraneter that defines that curve. 1t's not
a value at an RI. It's the curve fit paraneter that
descri bes the saturation found at each point on that
curve. If | renmenber -- | don't renmenber the exact
number for that. It seens like .78 or sonething like
that, the exact nunber.

But that .78 doesn't plot anywhere on
there. The .78 is the Sc paraneter that describes the
curve that goes through those data points. 1In the

nodel, the Sc is not a discrete value. There's a
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spectral nodel that exists all the way across there so
that we can include all the different rock types in
t he anal ysis and we don't exclude anything.

Q And so each of the data point plots, explain
what each plot is.

A. Okay. Well, let's go to the grainstone.
What we shoul d have done that we didn't, and it's
because it would have been useless for ne because |
can't see it, but basically the way the npbdel was set
up is we identified the rock class based on the
Luci a- Kerans nodel. We gathered all the rock for a
particular class or facies. W gathered all the
sanples that were identified with that facies and we
plotted themon this cross-plot to see where they
fell. And then we fit a line through that data cl oud
based on the Sc equati on.

Basi cal ly, what we wound up doing is

cal cul ating an Sc for each one of those data points
and then averaging it and then plotting that average
Sc back to this equation to see was it a reasonable
representation of the data points fromwhich it was
deri ved.

Q I'mconfident | didn't understand any of
that. What I'mtrying to understand, so if we have a

dot that is on this, what is the dot?
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A. It's a core point.

Q It's a core point neasuring --

A It's the saturation fromthe core and then
the resistivity index calculated fromthe porosity of
the core and the formation water resistivity and the
deep resistivity neasurenent recorded at the depth in
which that core plug was recorded.

Q And you can tell the comm ssioners that
there's a great deal of uncertainty in the water
saturation correction on this plot; isn't that right?

A. The water saturation correction? There's no
wat er saturation correction.

Q None of this involves any corrections to
wat er saturations?

A. The corrected water saturations for ny
anal ysis go into this, yes.

Q And there's a great deal of uncertainty in
that correction to the water saturation from your
anal ysis; isn't that true?

A Innmy world, it was plus or m nus 10
percent .

Q And that's off of the core, which is --

A. Yes, that's based on ny core analysis -- ny
anal ysis of how to correct the core data.

Q Wth respect to the inputs on here, which of
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t hese are assunptions or sonething that you' ve
corrected as opposed to actual data neasured?

A. The porosity conmes fromthe core. The
resistivity conmes froma neasurenent fromthe | og.
What the assunption, the piece where there would be
sone interpretation would be the water saturation.
Because what I'mdoing is I"mcorrecting the oi
saturations to the best of ny capabilities, and then
saying the water saturation is 1 mnus ny corrected
oi |l saturation.

Q Using this plot, if I'"munderstanding it,
at, like, the mud dom nated packstone, if you make the
decision that the facies here is nud dom nated
packst one, what is the maxi rum anount of oil
saturation that you could get into that particul ar
rock facies?

A. It depends on what packstone resistivity
that exists, and I don't know what that is.

Q Is it Less than 20 percent?

A. G| saturation?

Q Yes.

A. It could be. | don't know Like I said, it
depends on where you are on that plot.

Q By nerely selecting a facies of nud

dom nat ed packstone, you can tell the conm ssioners
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that if you' ve selected that facies for a rock type,
t hat can never have an anmount of oil saturation that
woul d exceed 20 percent; isn't that right?

A. | don't know if 20 percent is the right
nunber, but that would be what the core data is
telling us.

Q And again, I'mtrying to get this as sinple
as | can in ny mnd and nmaybe help sone of the
conmm ssioners. By you selecting nud dom nat ed
packst one, here, based on your data throughout the
entire San Andres, if it's nud dom nated packstone,
based on that facies, it can never go over 20 percent

residual oil saturation, can it?

A. | guess that would be true.

Q And we know that if it's less than -- if
it's 20 percent or less residual oil, you exclude al
of those oil volunmes fromyour oil-in-place sunmation

in this case that you're offering the conm ssioners,
correct?

A If it's less than 20, we did.

Q And also, in ternms of M. MBeath and his
number, you know he relies on your oil in his nunbers,
correct, for his opinions?

A. Yep.

Q And so here, sinply by selecting a rock
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facies of nmud dom nat ed packstone, we know from t hat
point on, it can never have nore than a 20 percent oi
saturation, and we know that you credit none of those
vol umes for the purposes of M. MBeath's econom c
work. True?

A. That's true. And it's based on Trenthani s
wor K.

Q And here, we conme back to the -- as we talk
about uncertainty, we do not have core through the
San Andres, we do not have pressure or sponge core in
the San Andres at EMSU. You're working off of a gamm
ray. You don't have spectral ganma to be able to
parse out thorium uranium and potassium

You woul d agree with me that there is at
| east one rock facies of variance possibility here
based on your |ack of data? For exanple, noving over
froma nud dom nated packstone to a grain-dom nated
packst one?

MR. RANKIN:. Objection. Asked and answered.
HEARI NG OFFI CER HARWOOD: It's a | ong-w nded
sentence. Maybe you can break it into discrete
gquesti ons.
BY MR. VEHVEYER:
Q W' ve tal ked about the porosity of data here

in terms of core. We have zero spectral gamm in
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here. W have zero sonic inside the EMSU. You're not
a geol ogi st, but we've heard from Dr. Lindsay, who is
a geol ogi st.

What |'m com ng back to is, you would at
| east give ne that with this porosity of data, it's
possi bl e that you would be off by one rock facies?

For exanmpl e, what you classify as nud dom nat ed
packst one could be a grain-dom nated packstone. True?

A. | suppose it's possible.

Q At that point, the oil volunes here | ook
much cl oser to the volunes that have been estimted by
NuTech and by Exxon and by Ops Geologic; isn't that
ri ght?

A. | disagree. Those nodels are invalid. |
don't agree with any of the saturations com ng out
with any of those nodels.

Q What were sone of the n values that -- |I'm
going to junp here for a nonent and try to find a
slide that I think -- are you | ooking on Slide 297

A. | am

Q The red squares, wll you tell the
conm ssi oners what the red squares represent.

MR. RANKIN: M. Exam ner, objection, |
guess. Dr. Davidson is color blind. So naybe we can

figure out how to sort that out.
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A. Those are just differences between 679 and
RR Bel | .

HEARI NG OFFI CER HARWOOD: Okay. It's
overrul ed. But can you see what he's tal king about,
Doctor, the squares versus the --

THE WTNESS: Well, there's a legend in the
upper right-hand corner.

MR. WEHVEYER: Yeah, | didn't nake the
objection. | asked what the red squares are. |
don't see anything that's not a red square on here.

And additionally, he didn't have any
probl ems testifying about the slide when M. Rankin
had the m c.

HEARI NG OFFI CER HARWOOD:  Overrul ed.

Do your best, Doctor.

A. Now, goddamm it. Look, there's blue circles
or sonething down at the bottom and then there's red
squares. There's both colors on there. And there's a
| abel up in the right-hand corner explaining what they
are.

Q And, again, | didn't nmake -- your |awer
made the objection. | thought you and | were tracking

on red squares.

A. | can't see the colors, but |I'm guessing the
colors. But | can see squares versus circles.
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Q So if we take the very upper left one, tel
the comm ssioners, what does that data plot represent?

A. That's a core point, and | guess that's a
square, so that would be a core point for the EMSU 679
where we took the porosity and the saturation and the
resistivity val ues and backed out what an n val ue
woul d be to make this water saturation that was
measured -- the corrected water saturation that was
measured in that core match the core data.

So in other words, we're going through
Archie's | aw backwards, know ng the saturati on,
know ng the n value, knowi ng the Rw, knowi ng the Rt,
and we're back in solving that equation for n to see
what the n value would be. And this is based on what
Ops di d.

Q You solved for this n value, didn't you?

A. Fromthe core data using the procedure they
gave us.

Q And weren't sonme of your n values here
actually over 100? They were |ike 113, were sone of
your n val ues?

A. Yeah. And that's -- it could have been.

Q And Ops Geologic, they used the variable n
as well, right?

A. This is the calibration procedure that they
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told nme that they used.

Q M questionis, it's just a yes or no, did
Ops Ceol ogic use a variable n? Yes or no?

A. Yes, they did.

Q And their variable n's | ooked sonething from
like 2 and a half to maybe 9, 10 at sone pl aces,
right?

A. Yeah. And it's that line that's fit
t hrough the bottom of the curve.

Q M question is, your n values, sone of those
actually went as high as 113?

A. That's right.

Q Which doesn't seemreasonable at all, does
it?

A. It doesn't, but that's the point. This is
using the calibration procedure that Ops said they
used. And we went through the exact same procedure
cal culating N for each core point to try to figure out
what they did.

We took their nodel, which you're right,
does have a variable mand n, and that came fromthe
746. We backed out what the N had to be for each of
their saturations as they cal cul ated, and we plotted
it. And so it's aline on the bottom

So what they did was, they did exactly
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the same thing | did, they |ooked and they fit a line
t hrough the bottom part of the data to build their
saturation nodel, their variable n nodel. Their
vari able n nodel is that bottomline.

My point is, that bottomline represents
t he hi ghest possible oil saturations for a given
porosity, and it ignores about 80 percent of the
actual core neasurenents.

Q So you built your own nodel and you cane up
with your own variable n val ues?

A. W didn't use N

Q Well, you have to have an N in your
equat i on.

A. No, we don't. The equation is the one
that's on the bottom | eft-hand corner of that plot we
wer e argui ng about a while ago.

Q This is going back to our Slide 6, | think.
VWhat is the maxi mum oil saturation possible if Sc is
.78? And | can go back to 6 if you need to see that.

A. | have no idea. It depends on what the
maxi rum Rl woul d be.

Q What is the equivalent N for an Sc of .78?

A. | have no idea. |1'd have to calculate it.
We didn't use Archie.

Q You understand that in their variable n, Ops
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Geol ogi ¢ made adjustnents to the core analysis, right?

A. | know that they made -- | know that they
used a nodel to calculate the correction factor to
correct the raw neasurenents to what they considered
as the corrected.

Q As there's neasured oil saturation in the
core, would you expect the lower oil saturations to be
closer to accurate or the higher oil saturations to be
cl oser to accurate?

A. | don't have any idea which ones are nore
accurate. Bleeding occurs fromall of them |It's
proportional to the anount of gas that's in the oil
and the viscosity of the oil. So the relative bl eed
i s probably relatively sinple.

For example, if a core has 1 percent
oil, it's not going to bleed as much as a core that
has 50 percent oil sinply because it's an expansion
based on the anobunt of oil that's originally left in
the core. So there's not nore bleed at one |evel than
the other unless there's nore oil at another.

Q As we conme back to -- with respect to the
porosities and perneabilities, you ve seen that --
numer ous ROZ di scussion that oftentinmes the highest
oil saturations will, in fact, be found in the | ower

porosity, lower perneability rock?
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A Vel
originally fil
exanple, this
was an oil co
breach, the oi

oi |l out.

And if you go back to ny --

that could be the case if It was

led with oil and then displaced. For

is -- Semnole, the theory is that there

umm there, and then there was a trap

| -wat er contact noved up and di spl aced

if that were

t he case, you could go back and | ook and see that

saturations would be expected, that, in that

condition, be sonmewhere in the 20 to 40 percent range.

And the 40 percent can be associated with sone of the

good rock, and it can be associated with some of the

poor quality rock.

Q | want to put up a paper to see if you're

famliar with this paper. This is Journal

of

Petrol eum Sci ence and Engi neering by Bo Ren and |an

Duncan. Have you seen this paper before?

A. | have not.

Q I'mgoing to get down to Section 4. Is that

| ar ge enough for you to read it?

A. If you just tell me what you want

answer .

me to

Q This study has not attenpted to specifically

nodel the Semnm nol e Field. Rat her, we have npdel ed the

formation of a generic ROZ by starting with an
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oi |l -saturated reservoir. |Its thickness is equival ent
to the sumof the current SSAU ROZ in producing MPZ.
Qur sinul ations reproduce many of the features
reported fromthe San Andres ROZ. The sinulation
results are consistent with an effectively steady
state being reached, at least with respect to oil
saturation, on a tine scale of 50,000 years. It is
significant that even after 1 mllion years of

regi onal water flush, the oil saturation in several
patches remains simlar to the initialized values, .7
to .8. These patches are | ocal areas of | ower
porosity and perneability. This observation is
consistent with the observed presence of oil stains in
the | ess perneabl e patches of the San Andres core
sanpl es.

You would give ne that there is
literature that woul d docunent the Ops Geol ogic
conclusions that oftentimes sonme of the best residual
oil saturations are actually found in the | ower
porosity, |ow perneability rock?

A. | wouldn't agree with that, because it's
based on nodel results. And | would add that our
nodel did a reasonable job of reproduci ng what they
actually saw in the core neasurenents from SSAU.

Q | intended to ask this earlier, | forgot.
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On the core oil saturations in your analysis there,
what was the pressure in the San Andres?

A. Well, we nodeled the range and it was based
on the available MDT data. Prior to the start of the
waterflood, | believe the | owest pressure that we had
was about 365 psi. And then we've argued about this
poi nt, whether it's San Andres or Grayburg or
what ever, but | think the highest pressure in that
I nterval was about 1264.

If we go back and | ook at what woul d the
pressure be in the San Andres had there been no
wthdrawal at all, it seems to ne like it's about 1700
psi, assumng it wasn't under pressure. So we
nodel ed -- when | did the nodeling, we nodel ed that
entire range. | said, well, what if the 679 core had
been depleted all the way down to 350, what would ny
viscosity B sub o bl eed be?

Then | nodeled all the way through that
entire range, all the way up to -- assum ng there had
been no pressure depletion at all at the EMSU 679,
which is not practical because it's up in -- it's just
bel ow t he producing oil-water contact you' d expect at
| east there would be sone.

Now, if you go back and you | ook it up,

| believe it's the 211 data where all these MT
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measurenments were made, It's roughly the sanme depth
equi valent to the 679 core. So it seens to ne that
the pressure range of 1265 to 364 would be a valid
range. So that's where we did nost of our analysis.

And so when we cal cul ated the bl eed and
t he expansion and all of the factors that go into that
correction factor, we nodeled it over a range fromthe
365 to the 1264 psi.

And then, just for an upside, because
you guys weren't including uncertainty, | went ahead
and nodel ed the point, assum ng that there had been no
pressure drop at all at the 679, which is 1700 pounds.

So then we derived a range of potenti al
correction factors for each one of those conditions
based on the B sub o, the gas content and the
viscosity that was associated with each one of those
pressures. And then we got a range of a final
correction factor from1.1 to 1.25 for the condition
where we said 1265 is the maxi mum pressure it could
be. But if we assunme that there had been no depl etion
at all, it gave us the 1.3 correction factor.

Once you reduce the reservoir pressure
and gas bl eeds out of the oil, you don't get to go
back and use the original B sub o to do your

cal culations, which I think a |lot of people do. And
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that's an error.

Q I'mgoing to try to use these slides to
illustrate. As we tal k about just your nodel, what
| ' ve endeavored to do here is illustrate your cutoffs.

In terms of your values, do | have this
correct, that, for exanple, if we're |ooking at
effective porosity on the bottom X, that if you get
below .1 -- I'"'msorry, .7, at that point, is this
correctly illustrating that you would give zero oi
volunmes to anything below that 7 percent porosity?

A. We concl ude that below 7 percent is
non-reservoir rock, and we don't do any additional
eval uati on beyond that.

Q OCkay. And now I'm show ng an Ops Geol ogic
prepared slide to just illustrate in terns of plotting
agai nst the core nmeasurenents fromthe 679, the RR
Bell, the 458 and the North Monunent. Do you see at
.7 effective porosity, we place the dash line that
goes up that's on the X axis between the 6 and the 8?

A. | can't see it, but go ahead.

Q Well, | want to nmake sure you can see it,
because | just want to bring it back to just show the
conm ssioners graphically kind of what we're talking
about here by way of volunes. Can you see the cursor

at | east?
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A. Yeah, | can see it.

Q Okay. The cursor is at 7 percent porosity.
And that would be where you cut off. Yes?

A. Uh- huh.

Q If we nove over to the left at 4 percent
porosity, this would be the Ops CGeol ogic cutoff,
right?

A. Right.

Q And then on the Y axis, do you see the
pernmeability of 0.1?

A. Right.

Q And you're saying you did not cut that off
at point one, or you did?

A. Well, basically what we did, we applied I
think -- the cross-plot is in nmy testinony. You can
see what we did. It's one of the attachnments in ny
original testinony.

We cross-plotted the core data from 679.
And then we get a line to it, and then we selected 1
mllidarcy -- 1 mllidarcy, read over to the right,
saw where the regression |ine was, read down, picked a
7 percent cutoff.

At that level, the way that we've drawn
it, we would be excluding as many points that were

perneability above .1 as we would be including that
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were below. And that's -- you know, typically in the
San Andres, a .1 mllidarcy is chosen, and nost
operators use cutoffs in the 6 to 8 PUrange. It's
pretty standard in the San Andres. That's what people
do to cal cul ate pay.

Q Earlier, we were tal king about the core
corrections and end values. And what I'mtrying to do
here is graphically illustrate. You would agree that
the core has to be corrected, the core volunes of oi
saturation have to be corrected, right?

A. Yes.

Q And the correction here that Ops Geol ogic
perfornmed needed | arger corrections down at the | ower
vol unmes of oil measured in core, smaller corrections
up at the higher saturations of oil in core?

A. | don't believe that that's what was in
their wite-up. They basically said they used a rule
of thunmb based on the paper that was published, and
|"ve got the sane paper, and used that correction in
order to do -- ny view, it was one nunber. And if
It's not one nunmber, that's not what M. Birkhead
stated in his wite-up.

Basically, he said their |ow side was
based on uncorrected nmeasurenents and their high side

was corrected -- was based on the correction based on
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the rule of thunmb that came out of the paper. | may
have that wong, but that's what | understood.

Q And here, this is just a nodification slide
you had earlier. This is basically Ops Ceol ogic
denmonstrating that if you're not filtering out the
poor or the questionable data, you' re going to have to
have unreasonable n values that would get up into the
100 plus?

A. And maybe it was -- we didn't -- we didn't
use those for anything in our analysis. Wat | was
trying to understand is how they calibrated their
nodel. And | see how the nmodel -- and if that thing
that has three lines on it is their nodel, then fine,
they still are excluding nmeasurenents from probably
nore than half the core.

There's not hing magi cal about our
points. We're just plotting the core data in terns of
n that conmes from backing n out of what it takes to
mat ch the core neasurenents.

Q And again, what do your n values |ook |ike
I n your equation? | understand that you didn't cone
up with your own n, but in your equation, what did the

n end up at?

A. | don't know. |"d have to cal cul ate them
because we didn't use n in our npodel. We used Sc in
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our nmodel. So for each point, | can calculate an n,

but that would only correspond to that RI and that

porosity and that saturation. And if | noved a foot

down, even though | was in the sane rock type, | would

have a different n, but I'd be on the same Sc val ue.
That's the beauty of that nodel, is |

can characterize a variable n for all practica

pur poses with one curve set. And it is possible, |

guess you could go through and calculate an n for each

one. We didn't bother to do it because we didn't use

an Archi e nodel.

Q Do you know approxi mately what n's woul d
have been calculated -- | hear you on your Sc. Do you

know about what the n's would have been?

A. They woul d probably have been, | don't know,
6 to 10, 6 to 20. | don't know. | didn't do the
calculation. [|I'mjust specul ating based on gut feel.

Q Let ne go back to your presentation.
Wth respect to the residual oil
saturations that you' re reflecting here in Slide 10,
woul d you just explain for grainstone, noldic
grai nstone, grain-dom nated packstone, what are you
denonstrating with this slide?
A. I'mjust show ng that based on the

measurenments that the Bureau of Econom c Geol ogy nade,
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| think sone of these were outcropped or sone of them
were Sem nole. San Andres cores, there's a variety of
sources for those. But these are average residual oi

saturations to water that were reported for the rock

types.

And |'d point out that, you know, you
say, well, you're assigning sonething, and therefore,
you're limting it, | would point out that when we

take our nodel and apply it at SSAU in the ROZ, we can
reproduce this range of residual oil saturation.

So the nodel will work and provide the
ri ght outputs. And obviously, we're picking facies in
t he nodel and we've been able to verify it at
Sem nole, we've been able to verify it at Tall Cotton,
we' ve been able to verify it at Maljamar.

Q | guess what I"'mtrying to understand is

that it's been the testinony of Goodnight in this case
that the San Andres is an ideal place to inject
sal t wat er

In I ooking at the facies that you' ve
actually selected for the San Andres and the critical
wat er saturations that would be in there, maybe your
Slide 6 helps illustrate it, but how on earth could
you nove water through that if your facies are correct

and the water saturations are as high as you've
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represented in your testinony to the conm ssioners?

A. San Andres is full of karst.

Q So your explanation for these rock types and
the critical water saturations that you've cone up --
and these water saturations you're up to are over
90 percent in the majority of the San Andres, isn't
it?

A. Well, there's places where there are that |
woul d call mgration paths where that's not true. |
don't know that San Andres ever had any.

The point is, the matrix of the rock in
t he San Andres would be relatively poor conpared to
the better quality rock up in the Gayburg. What
makes the injectivity so high is the fact that we've
had sul furic acid going back and forth through there
and the nultiple nmeteoric paths -- pore vol unes of
met eori ¢ water goi ng through.

Q So ignore the water saturations and the
critical water saturation that you've conme up wth,
and ignore the facies that you' ve assigned to these
rock types. Your explanation for why Goodnight is
able to inject into this is all on karsting as opposed

to the rock type?

A. | think so. | think the karsting is the
maj or conponent of why we're able to -- however, the
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rock -- the perneability -- like |I said, the increased
ganma ray content indicates an increased nud content,
whi ch indicates, indirectly, poor perneability.

So the rock type -- and there are high
per neabl e grainstones in there. |It's not that |'ve
excl uded grai nstones and nud dom nat ed grai nstones
fromthe Lower San Andres. They're there. All rock
types are there.

As you nove deeper in the system you
get nore and nore of the poor quality rock types and
they're not going to -- they calculate as having very
hi gh water saturations.

So ny conclusion is, there's not a | ot
of ROZ down there, or any at all. It's probably
m gration paths. And the injectivity that they're
getting has to do with the karsting.

Q So again, I'mjust trying to figure out,
with my sinple mnd, how two of these things can be at
the same time. Howis this rock type which you've
sel ected as being either non-reservoir -- is
non-reservoir even worse than wackestone? Right?

A. Wll, we don't have wackestone in the nodel.
But the non-reservoir would be the |ower than
7 percent of the nudstones, the |inme nmudstones.

Q Okay. The non-reservoir, is it between
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wackest one and nud dom nated packstone, or is it on
t he ot her side of wackestone?

A. Non-reservoir is anything under 7 percent,
basi cal | y.

Q Okay. Under 7 percent effective porosity?

A. Yes.

Q And you've chosen that facies for the vast,
vast mpjority of the Lower San Andres, Upper
San Andres, all of it, haven't you?

A. | don't know that that's true.

Q If it's your facies, how do you not know
what rock is in your own nodel ?

A. -Well, we can see that there's grainstones
and nud dom nated grainstones, or we wouldn't have --
that's where the oil saturations are. Wen we get
into the high ganmma stuff, that's poor quality rock,
and that's going to be those poor facies.

Q And isn't that, according to you, the vast
majority of the Lower San Andres?

A. | don't knowif it's the vast majority.
It's certainly a good swath of the interval where you
have high gamma ray that appear to ne to be al nobst a
carbonat e shal e.

Q M question, isn't the vast mgjority of the

Lower San Andres, according to you, the non-reservoir
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rock?

A. | don't believe that's true. | don't
believe |'mcal culating |ow saturations in the vast
majority of it. | don't know what the highest or what
the major distribution of rock types in all of
San Andres. Again, we didn't put out rock type
curves, and we didn't do analysis on that.

Q So the very first batch of questions |I asked
you was that your nodel is very facies-dependent. It
cones down to the rock facies that you assigned and
that you picked for the Lower San Andres? W talked
about that?

A. That's true, but --

Q And I'm asking --

A. | can get a grainstone and a very |low Rl and
cal culate a high saturation in the grainstone, and
that's the best facies.

Q Your nodel is very facies-dependent and
faci es-specific based on what you picked.

A. It's also resistivity-dependent.

Q Now, in the Lower San Andres, the vast
maj ority of what you picked in the facies is
non-reservoir, or you don't even know?

A. | don't know what the vast mpjority is.

Q How can it be that the facies is so poor
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that it lacks such perneability and | acks such
porosity that you're calling it non-reservoir and
you' ve got it at nearly 100 percent critical water in
sonme places, but it is so ideal for injecting
saltwater that you --

A. Because it's karsted --

Q How can those two things exist at the sanme
time?

A. If you'll look at where the karsts are,
they're in the high porosity intervals with | ow
resistivities. And so what's happening is, the water
I's noving through there and what we're doing is we're
creating bugs and we're connecting bugs. The bugs can
be present in any of those lithol ogies.

And with the | ong-term passage of the
nmeteoric water and the H2S, sulfuric acid, |I'mcreating
perneability due to dissolution. And that occurred
over long periods of tine.

I f you | ook where the EMSU is, it sets
right on top of what Trentham and Mel zer have
described as the Artesia Fairway and the Capitan
Fai rway. Those two fairways con ng together have
punped a bunch of water through there.

And if Lindsay is right and we had

counterflow of H2S at the sanme tinme we had neteoric
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water, we've put sulfuric acid through that thing
multiple tines, maybe up to 20 tines. And that's
going to create the karsting system

And that's why it's different. This
thing is karsted to heck below that marker, but it's a
different karst style than exists above the ganma ray
mar ker .

Q You just nentioned bugs. As | understand
It, bugs are critters, fossils, that type of thing?

A. No. It's where you' ve dissolved out a
critter or fossil and created a void in the rock.

Q That happens at a surface, yes, a shallow
wat er environnment ?

A. No, it doesn't. It can happen anywhere. It
can happen anywhere that acidic waters nove through.
And that's the whole point, that acidic waters -- in
the Trentham WMelzer and I'lIl say Alton Brown nodel,
multiple flow volunes had been through there, and it
was after the whole San Andres interval was uplifted
and water canme through. So it wasn't depositional.

The creation of the bugs in the water
di sposal interval occurred way after deposition, after
the uplift of the Guadal upe Mountains and the exposure
of the San Andres to nmeteoric fluid input. So it's a

totally different system |It's not a shall ow water
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envi ronment .

Q I'mgoing to nove over now and tal k about
your idea of inperneable barriers. First, what's the
difference between a baffle and a barrier?

A. | don't -- well, Ops described their | ow
pernmeability/l ow porosity zones as baffles, which
inmplied that they don't aerially go very far.

A barrier would be one that woul d exi st

where you could map over |ong distances.

Q Okay. Well, I"'mthinking of a baffle, |ike,
in a truck, like a mlk truck or a fuel truck. You're
famliar wwth, like, a baffled truck that's noving
| i qui ds?

A. | have no idea what you're -- no.

Q Baffles do not stop flow. \Wat a baffle
woul d do would inhibit, slow inpede flow?

A. Yes.

Q Okay. And so you appreciate that there is a
difference between a baffle and a barrier. Agreed?

A. Yes.

Q Now, in ternms of the -- | was readi ng your
surrebuttal, and nowhere in there do you actually say
that it is your opinion that there is an effective
barrier across the EMSU. It is not the opinion of

Net her| and, Sewell to this New Mexico G| Conservation
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Comm ssion that there is an inperneable barrier all
the way across the EMSU between the Grayburg and the
San Andres, is there?

A. My testinony is, as a result of the
anhydrite layers that exist in that yell ow highlighted
interval, that the injection that is occurring bel ow
that yellow highlighted interval is isolated fromthe
production that is occurring above that yell ow
hi ghl i ghted interval.

Q Let's take the highlighted interval. |
woul d just |ike Netherland, Sewell to be on the
record. Are you here under oath testifying for
Net herl and, Sewell that the yellow highlighted area,
since we can't speak of Grayburg and San Andres and
you don't know where the Lovington Sand is, is it the
testi nony of Netherland, Sewell here, are you swearing
that there is an inperneable barrier across the EMSU
at the yellow highlighted area? Yes or no?

A. I'"'mswearing that there's likely no
conmuni cation through that yell ow area.

Q So if M. Rankin wants you to swear to this
OCC that the yellow area here is an inperneable
barrier, no fluids shall pass across the EMSU, for
Net herl and, Sewell, are you swearing to the OCC to

t hat or not?
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A. W haven't seen evidence that there's been
wat er nmovenent fromthe injection zone into the EMSU

Q |Is your answer that you're unable to swear
one way or another?

A. | guess that's true. But we haven't seen
evi dence of novenent -- even though 120,000 a day is
going into that interval below, we haven't seen
evi dence that has penetrated about that yellow
I nterval .

Q And so again, so that |'ve got one question
on this, one question and answer, your testinony for
Net her| and, Sewell, you are not --

A. The testinony is not from Netherl and,
Sewell. The testinony is from ne.

CHAI R ROZATOS: Doctor, wait for the
guestion. | know you can anticipate it, but renenber
the poor, long suffering court reporter.

BY MR. VEHVEYER

Q All of the revenue that M. Rankin or his
client are paying is not going to Dr. Davidson, it's
going to Netherland, Sewell here. Yes?

A. That's correct.

Q Netherland, Sewell is the firm engaged as
part of this case; isn't that right?

A. 1'mengaged as the expert in this case.
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Q As an enpl oyee of Netherland, Sewell?

A. Correct.

Q If the Comm ssion wants to know what the
testinony of you, for Netherland, Sewell, is as to
| nperneabl e barrier at the yellow area, from your
denonstrative Slide 17, you cannot testify one way or
the other as to whether that is, in fact, an
| npermeabl e barrier all the way across the EMSU t hat
does not allow fluid to pass. True?

A. | cannot. But | can say that the
evi dence - -

MR. VWVEHMEYER: Object to the nonresponsive
after that.

A. | can say that the evidence indicates that
It is.

MR. VWVEHMEYER: (Object to the nonresponsive
after it is not.

CHAI R ROZATOS: Doctor, it sounded to ne
li ke a yes or no question. You'll have a chance to
expl ain your answer on redirect if M. Rankin goes
t here.

THE W TNESS: He's got nmy answer.
BY MR. VEHMEYER

A. It is not your testinmony. True?

CHAI R ROZATOS: M. Hearing Oficer, it is
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getting a little heated right at the nonent. W
shoul d probably take a short break, about 15 m nutes.
And | want to rem nd everybody:
Decorum | have said this nultiple tines, we're not
going to accept anything el se but decorum So
everybody needs to be on their best behavior.
M. Hearing Oficer, let's take a
15-m nut e break.
HEARI NG OFFI CER HARWOOD: Ckay. That's
great. Let's call it 2:40 and be back at 2:55.
CHAI R ROZATOS: Thank you.
(Recess held from2:40 to 2:55 p.m)
HEARI NG OFFI CER HARWOOD:  |I'Il just rem nd
counsel and Dr. Davidson, try to renmenber to wait for
the end of the question and answer before speaking
again. Think of it like a radio transm ssion, where
peopl e say "over" at the end of the presentation
wi t hout the need to say "over." Thanks.
Go ahead, M. Wehneyer.
MR. VWEHMVEYER: Thank you. | think | have
| ess than five or six mnutes of questions here,
based on the | ast answer that | got.
BY MR VEEHVEYER:
Q On the geonechani cal studies, are you aware

of any geonechani cal studies that Goodni ght woul d have
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perfornmed before comencing saltwater injection into
Enpire's oil unit?

A. I|'"mnot.

Q Wth respect to the frac gradient, any frac
gradi ent studies, that is, at what pressure wll
exi sting fractures expand, any frac gradi ent studies?

A. I'mnot aware of any.

Q Do you agree that there would be a ROZ in
the Upper San Andres?

A. Coul d be.

Q Are you aware that Goodnight's Ryno well is
I njecting into the Upper San Andres, has perforations
and injects into the Upper San Andres?

A. I'"'mnot aware of that.

Q And then these are two cl eanups.

How di d you cal culate the resistivity of
the water?

A. We used picket plot analysis.

Q And at Slide 6 that |I'm publishing right
now, we've talked -- you made corrections to the data
that's plotted on here?

A. To the --

Q What -- the data plots.

A. Those are water saturations based on

corrected oil saturations.
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Q That you prepared?

A. Yes.

Q And so as we try to get back to your n, do
you see that there are two curves drawn through the
graph, and one is an n of 2, one is an n of 3.47?

A. Yeah. But those are just for display
pur poses. We did not use those.

Q But as we talk about where n would be drawn
t hrough your plot, that would obviously be -- farther
to the right would be a significantly higher n,
woul dn't it?

A. If we had used n, it would be. W didn't
use n.

Q | understand you're saying you didn't use n.
But we can see where n would be based on your work.

A. That's going to be higher than the 3. 4.

Q Can you just eyeball this? Wat about would
n be based on your work?

A. \Where?

Q How about for a grain-dom nated packstone.

A. | have no idea. It looks like -- if | just
had to pull a nunber out, speculating, that m ght be a
6.

Q How about for a nud dom nat ed packstone?

A. Maybe an 8. | don't know. Again, | could
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cal cul ate for each one, but we didn't use it, so |
didn't bother to go through that analysis.

Q And what would n be for a wackestone off of
here, just eyeballing it?

A. | don't know. Maybe 10.

MR. WEHMEYER: |'Ill pass the w tness.
HEARI NG OFFI CER HARWOOD:  Okay.
M . Mander, cross-exam nation for the OCD?
MR. MOANDER: | do indeed, M. Hearing
O ficer. Thank you.
CROSS- EXAM NATI ON
BY MR. MOANDER:

Q Good afternoon, Dr. Davidson.

A. Good afternoon.

Q This shouldn't take us very long, unless you
shock me here. So you were deposed in this case; is
t hat correct?

A | was.

Q And you also submtted rebuttal testinony in
this matter on behalf of Goodni ght, correct?

A. That's correct.

Q And in your deposition, you had testified
that you didn't have any opinions on comruni cation
between the San Andres to the Hobbs Channel to the

Capitan Reef. 1Is it still the case you don't have
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opi ni ons on that issue?

A. Well, | guess if | -- based on what |'ve
| earned, my opinion now is that water would npst
li kely nove to the east rather than to the west. But
that's based on what |'ve heard and getting a little
bit better understanding of the Trentham and Ml zer
nodel and the inplications of potential water
w thdrawal -- oil and water withdrawals fromthe
central part of the Central Basin Platform

Again, this is sinmply an opinion, but ny
opi nion would be the water would nore likely nove to
the east than to the west.

Q And you'd agree with ne, then, that this is
a new opi nion not previously disclosed in any filings
or during the deposition?

A. That's correct.

Q Al right. And then as to the particulars
of your opinions, what you're testifying to us, if |
understand it correctly -- well, actually, what was
the basis for this new opinion factually?

A. Again, as |I've learned a little bit nore
about the Trentham Mel zer theory and revisited sonme of
the work that Arco did back in the early '90s, there
was an establishnment of tilted oil-water contacts in

the mddle of the Central Basin Platform which the
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tilted oil-water contacts would inply a hydrodynam c
gradient across the Central Basin Platform

And since that tinme, |'ve gone and
| ooked and | ooked at the wi thdrawals that occurred.
And again, before waterflood and CO2 started in earnest
on the top of the Central Basin Platform roughly 7
billion barrels of oil had been produced, and who
knows how nuch water had been produced fromthe
central part of the Central Basin Platform

And, you know, given that the
Trent ham Mel zer theory woul d connect the water in
Sout heast New Mexico to the Central Basin Platform it
makes sense that, you know, those sort of oil-water
contacts becone a little bit nore credible to believe
that maybe they do exist. And that would inply the
novenment of pretty large volunes of water from

New Mexico into the Central Basin Platformin Texas.

Again, this is all opinion. | haven't
done -- I'Il tell you right now, | haven't done the
hydr odynam ¢ studies. | wouldn't even begin to try to

do sonmething |ike that.

However, | understand that Bob Trentham
did do quite a bit of hydrodynam c work and concl uded
that quite a bit of water had noved across it. |

think in his world, sonething about 15 to 20 pore
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vol unmes of water had noved out of New Mexico and into
the Central Basin Platform So if that's consistent
in the tilted water context, or consistent, it would
suggest that water is noving fromwest to east.

But again, am| an expert in that? | am
not. Have | done the hydrodynam c work? | have not.
That's sinply an opinion based on the preponderance of
the data I've | ooked at.

Q And do you base this opinion on your
background with know edge, skill, experience, training
and education?

A. That's correct.

MR. MOANDER: M. Hearing O ficer, |'m going
to go ahead and nove to strike this opinion since
this was absolutely not disclosed in any way, shape
or form | fleshed out that this has been devel oped
outside the various deadlines in this case. This is
100 percent anmbush testinmony, which | amnot in a
position to refute at this point or cross-exan ne
effectively upon.

HEARI NG OFFI CER HARWOOD: M . Rankin.

MR, RANKIN: Well, | guess nmy understandi ng
is Dr. Davidson was asked a question and he |istened
to all the testinony during this hearing and did sone

additional investigation. It wasn't within the scope
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of what we asked himto | ook at and so there are
ot her witnesses who will be testifying on the
guestions that. M. Mander is asking. So | don't
have an objection to striking the testinony.

However, | understand that it's based on
everything that Dr. Davidson has reviewed and
| i stened to today, to this point.

HEARI NG OFFI CER HARWOOD: Well, this is a
bit of a difficult ruling. On the one hand, you
know, M. Moander, you asked the question, you got
the answer. On the other hand, the w tnesses said
he's not an expert in this field. So it seens to ne

that the opinion that he gave at | east deserves

little weight. I'mnot inclined to strike it
entirely. | nean, you know, we can't unring the
bell; what's been heard is what's been heard.

But | think the Comm ssion can take into
consideration that Dr. Davidson has self-admtted
that this is just basically a lay witness opinion in
an area calling for expertise that he | acks.

MR. MOANDER: Well, that's fine. | can ask
hi m some ot her questions and we'll suss this out a
little further then.

HEARI NG OFFI CER HARWOOD: All right.
BY MR. MOANDER
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Q So, Dr. Davidson, give nme one nonent here.

So you'd agree with me you were deposed in this case
on Novenber 22nd, 20247

A. Yes.

Q And at that tinme, you were to render your
opi nions from exam nation fromthe parties opposing
Goodni ght; is that your understandi ng?

A. Yes.

Q Do you recall testifying when you were asked
specifically by nme whether you had any opinions on the
exi stence of migration of injection fluids in the
San Andres into the Hobbs Channel of the Capitan Reef?

Do you recall that question?

A. | do.
Q And then you answered, "I haven't | ooked at
any of that. You know, that's nore of a geologist's

bailiwck than it would be for ne. And we have not

| ooked at -- in fact, | haven't |ooked at any of the
wells. | assune, fromwhat little | do know, that
woul d be to the east -- or excuse ne, to the west of

the EMSU. And | haven't | ooked at any of the data
fromthat direction.”
That was your answer?
A. That's correct.

Q And then, let nme share a little sonething
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here. All right. Doctor, you recognize this
docunment? Let me zoomin for you. M apol ogies, |
forgot.

A. Yeah. That's ny self-affirnmed statenent.

Q Okay. More inportantly, this is your
self-affirmed rebuttal statenent, correct?

A. Right.

Q Is that right?

A. That's correct.

Q And can you point to ne in here where you
recite anything you just told the Comm ssion about
your opinion on mgration fromthe San Andres?

A. It's not in there.

Q Al right. Thank you.

Al right. Turning back to your prior
testinony, at that sane deposition, do you recall that
you testified you had no opi nions on the broad-scale
| npacts of injection into the San Andres?

A. That's correct.

Q And you also testified that you had no
opi nions on the effects of subsidence in relation into
I njection into the San Andres?

A. That's correct.

Q And you also testified that you have no

opinions on seismcity related to the injection at

Page 200

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

| ssue?

A. That's correct.

Q And I've got to ask this, since we've got a
changed opinion here. Have you altered your opinions
on any of these three topics since you gave that
testinony and/or filed your rebuttal testinony?

A. | have not.

MR. MOANDER: All right. Wth that,
M. Hearing Oficer, I'll go ahead and | wll pass
the witness over to M. Beck.

HEARI NG OFFI CER HARWOOD: Thank you,
M . Mander.

M. Beck, for Rice Operating.

MR. BECK: No questions. Thank you.

HEARI NG OFFI CER HARWOOD: | assune that it's
M. Suazo for Pilot Water Sol utions.

MR. SUAZO. Correct. Pilot has no
guesti ons.

HEARI NG OFFI CER HARWOOD: All right.
Instinct tells ne that Dr. Anponmah may have sone
questions. I'll turn it to you first, Dr. Anmponmah.

EXAM NATI ON
BY COWM SSI ONER AMPOVAH:
Q Thank you, Dr. Davidson, for your testinony.

| just want to clear this. So you are a
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petrophysicist or you are an engi neer? Just for ny
own clarity?

A. | do both. W Ph.D. is in oil engineering.
| specialize in petrophysics and reservoir description
for nodeling.

Q You know, let's say within the petrol eum
engi neering discipline, you are nore -- you have a | ot
of expertise in formation eval uation specifically?

A. Yes.

Q Okay. | do have a couple of questions, so
"1l try to go through that as quickly as | can.

If we can bring up the slides that you
went through, that would be nuch hel pful. Now, you
showed a depositional environment. And | want to
know, is this one for -- so that would be Slide
Number 2. Wbuld this one be for the San Andres?

A. It should be for either one, but it --
because the depositional environnment is the sane in
the Grayburg and San Andres. It's just that the
Grayburg that has spent nore tinme in the high energy
environment than it has the | ower energy environnent.

Q Okay. Let's go to Slide Nunmber 3.

Okay. So did you use a constant Bo for
the estimation of the correction factor?

A. Well, again, | estimated a range of
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correction factors based on ny assunption of what the
| owest reservoir pressure that had been obtai ned
before the core was cut. But when | -- | used the
constant Bo fromthe top of the core to the base of
the core. But then | estimated a range of pressure,
so there was actually a range of Bo val ues.

At the end of the day, | used an average
correction factor that was kind of in the m ddle of
the range, based on the uncertainty in the pressure
range that existed for the pressure that was -- the
| owest pressure that would have existed at the coring
| ocation at the time of the core.

Q So was the correction applied to the core
measur enment s?

A. Yes.

Q Now, as you look at nmultiple conditions or
situation at which there could be oil |osses during
coring, now, and based on all the discussions that
we' ve had today, at |east based on your testinonies,
do you believe that the oil saturation that has been
conpleted, or nore or |ess even fromthe core
anal ysis, could be underestimated?

A. Well, the analysis | did, | tried to include
all the variables that would be involved in that

correction factor, and I canme up with a range. And
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again, the range that | came up with was about 1.1 to
1.3 correction factor, depending on the assunptions on
how | ow the pressure had gotten. | settled for, |
think, a 1.22 correction, which is kind of in the

m ddl e of that range.

And t hen, however, you know, if the
reservoir pressure had not significantly fallen from
original conditions, the correction factor could be
the 1.3. And | testified earlier that that would
result in about a 10 percent increase in saturations.

For exanmple, if | had calculated a 20
percent oil saturation, then, you know, if the
pressure had not fallen as lost as | thought it did,
then it could be a 22 percent oil saturation.

Q Now, you talk about -- so right on your
number point, point 2, Nunmber 2, you tal k about, just

getting to the end of the sentence, "...a pore volune
reduction to account for reservoir stress conditions."

Can you discuss a little bit about the
reservoir stress condition you are referring to here?

A. What | did is | went back and | ooked at a

range of -- | cal cul ated pore volune conpressibility
for a range of pressure drawdowns. And then, it turns
out it's a very insignificant nunber.

But basically | said, well, if the
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reservoir pressure had fallen to 300 pounds, what
woul d the net effective stress be? And then | used
the net effective stress in a nodel that we use
internally at Netherland, Sewell to estinate what the
pore volunme conpressibility was.

And then after | knew the estinated pore
vol unme conpressibility, | estimted how nuch the pore
vol ume woul d have contracted as a result of the net
effective stress. And | did that for the ful
pressure range that | | ooked at. And, in fact, they
turned out to be relatively insignificant val ues, but
| wanted to include all the possible nmechanisns that
woul d change the oil saturation when | did the
anal ysi s.

Q You nade nention of the pressure reduction.
So did you see any pressure reduction in the

San Andres?

A. The core -- again, these are just the
corrections that | applied on the 679 core. And the
problemis, | don't know for certain what the | owest

reservoir pressure that was seen in the area that was
cored prior to the coring operation, how far had the
reservoir pressure been drawn down.

| did have sone -- | think it's the EMSU

211, there were sone MDT neasurenents at roughly the
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sane depth, and the range of pressures that were
exhibited in that MDT | think were 367 to 1264. | may
have those numbers wong. But | ran that full
spectrum of possible | owest bottom hole pressures and
calculated the B sub o, the R sub s, the viscosity,
and then the correction factors for each one of those
conditions. And that's where | canme up with a range
of a correction factor of 1.1 to 1.3 -- or 1.25.

Again, if | assune that there was
absolutely no pressure drop in the San Andres and t hat
whol e core was at initial reservoir pressure and it
had never been depleted, |1'd get a 1.3 correction
factor.

So that's the range of correction
factors given the in situ conditions of the oil at the
time that well was perfornmed or the potenti al
conditions that could be present at that |ocation.

Q So you said you | ooked at various ranges of
pressures?

A. Yes.

Q Now |l et me ask you. So, in your estinmation,
what is the initial reservoir pressure within the
San Andres?

A well, I would -- the initial -- | would

assune it would be the hydrostatic gradient. | think
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that turns -- | haven't got the nunbers in front of

me. It seens like it was about 1700 psi if | assune
that the San Andres had never been depleted and it was
at a normal hydrostatic gradient.

Q So then, it is your testinony that the
San Andres is not under-pressured?

A. | think the San Andres is under-pressured.

For exanmple, | think, if | renmenber right, and |I may
have t hese nunbers wrong, but | think that the
gradient that they're neasuring in the injection zones
is roughly about .38. |If it were not under-pressured
or sonewhat depleted, | think that nunmber would be
nore |ike .43 or .44, sonmewhere in that range.

So, again, | don't know what that -- the
problemis, I'mnot sure anybody knows what the
initial pressure in the San Andres was before any of
these fields were put in production, whether it was
under-pressured or not. | don't see a reason it would
be under-pressured, but maybe it was.

Q You know, Dr. Davidson, | asked you about
what the initial pressure in the San Andres was based
on your analysis, because you tal k about you | ooked at
mul ti ple pressure ranges, and then you told the
Comm ssion that it is hydrostatic, which is about 0.43
or .44, 1700.
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Now, | asked you is the San Andres
under - pressured, and then you are saying yes, so |I'm
confused. Can you help nme out?

A. Well, the current measurenmnents of what was
purported to be the Upper San Andres in the MT
measurenents -- and again, | don't know where the top
of the San Andres is, so | don't know. |'mjust going
based on what was put forward by Enpire. The
San Andres interval would have had about a 1264 psi
pressure. That woul d be under-pressured. They
attribute that pressure as being evidence of flow from
t he San Andres into the G ayburg.

Now, the other piece of information that
|"maware of is that the injection -- the gradient in
the injection interval, that disposal interval which
i's below that yell ow band that you see on this figure,
If we go down into what I'mcalling the |ower
San Andres, which exists below that yellow band, the
pressure gradient there today is, | think, about . 38.

In my view, that would indicate that the
| ower San Andres is under-pressured. But what | don't
know i s has it al ways been under-pressured. Wat was
it in 1921, before any of the production started?
don't know what that pressure was.

Q Dr. Davidson, then ny question to you is, do
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you believe that there is an uncertainty associ ated
with even the correction factor that you cal cul ated?

A. Well, the correction factor | calcul ated
used the nearest pressure neasurenents to that wel
that | had at the tinme. And at that tinme, ny
conclusion would be that the San Andres around that
wel | woul d have been at a pressure sonmewhere between
364 and 1265 or whatever that -- sonmewhere in that
range, because that's the pressure neasurenents for
the MDTs that | had available to ne at about the depth
of the core, at about the -- just before waterfl ood
operation started.

And the B sub o and all that needs to be
cal cul ated at the | owest pressure that it was obtained
prior to the initiation of the waterfl ood. Because
the waterfl ood has the potential of re-pressuring the
reservoir. | don't knowif it did, but it has the
potential of re-pressuring. But you can't put the gas
back in the oil once it's escaped.

So you need to know what the | owest
pressure was prior to the initiation of the waterfl ood
at about the depth at which the core was recorded.

And there was a range of pressures that were
avai l able, so | evaluated the full range. And those

ranges woul d indicate that that part of the San Andres
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and Grayburg were reduced pressure fromthe
hydrostatic conditions.

Q So you utilized the sane correction factor
for the Grayburg and then the San Andres?

A. | used the average through that whole
I nterval because |I couldn't tell for sure what the
actual pressure to use, what was the proper pressure.

It was somewhere between 364 and 1265.
So | evaluated the full range. But for the
corrections, | used sonething that was roughly in the
m ddl e of that range.

And, you know, the fact was, this
eval uation of the correction factor occurred after 1'd
al ready done the original calculations. The original
cal cul ati ons were carried out using an Arco G| and
Gas Conpany Research rule of thunmb that | had used
back in the early '80s when we were evaluating core
data to eval uate potential CO2 floods. That nunber
fromthat analysis cane out as 1.22.

If | take the average of all the
measurenents that | nade fromthe 365 to 1264, you
conme up with 1.22. So I'mlike, gosh, no matter what
| do, I"'mcomng up with sonewhere in that range. So
| didn't go and change all of nmy corrections. | just

said one of ny original corrections seens to be in the
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right range. And that woul d be sonewhere average

bet ween 365 and 1264, nmaybe 1,000 pounds or so woul d
be that average that | assunmed woul d have existed, the
| owest pressure that existed in that cored area prior
to the drilling of the core.

Q Dr. Davidson, so are you telling the
Comm ssion that the correction factor that you
actually used was based on your experience?

A. That's correct.

Q And not necessarily based on the actual data
fromthe San Andres EMSU?

A Well, it was fromthe G ayburg San Andres
pressure neasurenents. \What | did was, because there
was concern voiced by Enmpire, that was a very
sinplistic way to do the corrections, | went and did a
full rigorous evaluation of what the possible range of
those correction factors could be. And the evaluation
of that full range came out to be 1.1. And if |
assunmed absolutely no pressure drawdown at all, the
1.3. And so the point is, | saw no reason to go back
and change anyt hi ng.

Then when pressed on well, what's the
uncertainty, | followed the Ops nodel, and what Ops
did is they decided that the biggest uncertainty was

in the correction of the core neasurenents, and then
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t hey defined an uncertainty range based on the core
correction factor. So | followed that sane path.

In followi ng that path, basically, you
know, my correction factor range was from1.1 to 1.25,
realistically, for the conditions that were actually
present. So | felt like the 1.22 that | had
originally used was a pretty reasonabl e place to be,
so | didn't make any changes.

So in answer to your question, yes, |
used the experience of the rule of thunb, but | backed
it up with a rigorous analysis that proved that that
rule of thunb really wasn't a bad place to be.

Qur core guy, Jake Rathnell, is probably
one of the best core analysis people on the planet.
And he devel oped that rule of thunb so that new
engi neers could apply it very easily and not have to
go through all the rigorous analysis that | ultimtely
di d.

Q So has this been a normal practice in our
i ndustry that we always apply a correction factor to,
let's say, a core neasurenent?

A. Yes, that's standard practice.

Q And since you said it is a standard
practice, did you check -- assum ng Core Labs did

performthis core analysis, did they apply the
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correction factor or not?

A. They did not. They don't report it. They
report the saturations as neasured.

Q Okay. Let's nove to Slide Nunmber 4.

So there has been a | ot of great
di scussi on about the rock types. And then even
| ooki ng at your cross-section right there, you' ve
t al ked about the karst and then also the coll apse.

My question to you is -- you know, and
this will be the first question, you know, and | do
have a series of questions on that.

You know, how does that inpact CO2 EOR,
assumng, let's say, with Enpire's CO2 injection into
the San Andres.

A. Well, again, |I |ooked at the San Andres, the
shal | ow part of the San Andres, above what [|'ve
defined as that ganmma ray marker. | see that as a
situation where the karst is certainly present, and |
think they potentially would be nuch nore limted in
the aerial extent than they would in the Upper
San Andres because they were created from exposure,
surface exposure of the carbonate ranp at the ram
crest periodically in neteoric water, you know,
rai nwat er basically, noving down through that and

creating dissolution of the carbonate materials. So
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that's nore of the typical karst that you see in a
ramp environnment.

And so again, this is ny opinion. The
CO2 operation would be probably -- could be potentially
advant ageous in that environnment because the karsting
woul dn't have | arge aerial extents.

However, when | noved down into the
San Andres Center, which | call the Lower San Andres,
bel ow t hat gamm ray marker, that interval appears to
be, at |east, to have been nore affected by the
massi ve water and CO2 novenent that Dr. Lindsay and
Dr. Trent ham have hypot hesi zed.

And those karsts woul d be devel oped post
depositionally at the tine that the Guadal upe
Mountains -- | don't know the proper geologic termfor
the uplift that occurred. But the rock had been
uplifted and the San Andres was exposed at the
surface, and you had neteoric waters noving through.

In Dr. Trenthami s nodel, and it may be
Dr. Lindsay's nodel, | don't know who actually canme up
with it first, but there was first a hot water --
geot hermal water noving through there as a result of
vol canic activity near the nountain ranges. And then
there was a further uplift and shut that hot water

off. And then you had cool er water that was | ust
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mgrating in fromthe outcrops. And in their nodel, |
t hi nk they hypot hesi zed sonewhere between 15 to 24
vol unes of water had noved from that nountain range
across Sout heast New Mexico and into the Central Basin
Pl at f or m

Now, Dr. Lindsay has a theory that H2S
was com ng out of the oil, the Wl fcanp oil was being
| i berated and it was noving the other way. But the
wat er woul d be noving downhill fromthe nountain range
into the Central Basin Platform and gas, because it's
| i ghter density, would be mgrating upward. So he has
kind of a cross flowin that. And the comm ngling of
that fresh water in the H2S would create a sulfuric
acid. And | think that's a perfect recipe for karst.

In fact, | think that's the theory for
t he devel opment of the Carl sbad Caverns, if |I'm
t hi nki ng properly, that the H2S and the neteoric water
I s what | eached out Carlsbad Caverns.

And, you know, |'m unconvi nced, you
know, based on the -- you're |ooking at the gamm ray,
seeing that there's smaller grain size material down
in that Lower San Andres, the fact that they're able
to inject on vacuum and they're able to inject
t housands of barrels a day and over |ong periods of

time, not seeing nmuch of a pressure increase, that
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seens to ne to indicate that the aquifer is very |arge
and the perneability that allows that to happen would
have to cone from a karsting environnment.

So, you know, and -- so | think that the
Lower San Andres may fit the Trenton-Meltzer nodel
extrenely well. The Upper San Andres may or may not
fit that nodel. It seens to be that the karsting is
nore | ocalized.

But again, | haven't |ooked at all the
data and that's just an opinion. |I'mcertainly not an
expert on any of that, but I'"'mrelying on the expert
testinony |'ve heard to give you an opinion on the
different styles.

Q Well, so fromthe cross-section that we are
seeing here, which I believe was Slide Nunber 16, so
all the -- | believe, all the purple or the violet
color, nore or less, is showng the karst?

A. Right.

Q Ckay.

A. What this is actually showing is that the
exi stence of what | think are bedded anhydrites
t hrough that yellow interval. And if you get bel ow
there, if you | ook at ny conmputed well |ogs, you'll
see that the porosities below that highlighted

I nterval start getting very high.
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For exanple, in the outcrop and in the
cored interval, the average porosities of each of
those rock types are in the vicinity of maybe 8 to 10
percent. So the porosities in the -- what Trent ham
and Mel zer would call the main production zone up
there, would be in the 8 to 10 percent range. The
core data pretty nmuch is consistent that you don't
really have high porosities in that cored interval.

I f you get bel ow that yell ow highlighted
Interval, you get into long intervals where the
porosities start to approach 20 percent. And the
other thing that you see in those intervals, again, if
you |l ook at nmy conputed logs, is the resistivity falls
to very low values. And those two conditions together
i ndicate that there's quite a large nud volune in
there. And the fact that they lose circulation as
soon as they drill out of the bottom of that yell ow
i nterval and they |ose returns, suggests that there's
very high perneability down there, that there wll
allow a lot of fluid to flow, and they're able to
I nject 120,000 barrels a day or nore into that
i nterval, and they haven't seen any nmj or pressure
i ncrease. To ne, that suggests the presence of a
karsting system

Q Well, so ny question was very sinple.
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Wthin that yell ow shaded region, you're saying that
there is a lot of karst in there?

A. There could be karst in that interval as
well, but the anhydrites would be -- the anhydrites
that would be indicated by those little flags woul d
tend to isolate those intervals from one another,
because the anhydrite is going to be inperneable.
It's very -- it's inperneable. And if they're |ayered
bedded anhydrites, they would present barriers to
vertical flow.

Q So those violet flags are not karst, but --

A. No. Those are the -- those are the bedded
anhydrites, as |'ve interpreted them

Q But | thought one of your slides, you were
show ng that those are karst. You use that sane
col or.

A. Oh, well, | apologize for that. Again, I'm
colorblind, and maybe | choose these wongly. But
those flags in that exhibit are bedded anhydrites.
Your question, could there be karst between those
bedded anhydrites, the answer is yes, there could be.

But the major karsted intervals are
t hose bel ow that highlighted yellow interval, down in
what | call the Lower San Andres, or the injection

Zone.
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Q So what will you termthe yell ow shaded
regi on?

A. In ny view, that's a region that contains
mul tiple potential vertical perneability barriers in
the form of bedded anhydrites.

Q So you think that the entire yell ow shaded
region is anhydrite?

A. It's not anhydrite. The anhydrites are --
t he bedded anhydrites are denoted by the little flags,
and you see that they exist in all the wells.

Now, you can argue that, well, they
don't exist -- you can't correlate them And | would
agree with that. You can't correlate one bedded
anhydrite all the way across the field. However,
there are enough of themthat | think en masse t hat
t hey provide a reasonabl e barrier.

Now, M. -- the counsel for Enpire --
|"'msorry, I"mgetting really tired. But counsel for
Enpire wanted ne to say that |I'm 100 percent sure that
t hose are barriers, and |'m not. | don't know that |
can map themall the way across.

However, the preponderance of the data,
when you |l ook, it's loss circulation, you | ook at the
i njection volunes. You |look at the fact that we don't

see direct evidence that major water is noving up
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that's inpacting the G ayburg waterflood. In other
words, we're not seeing that we're produci ng way nore
wat er than we're injecting, which would inply that

t here's mmj or communi cation up.

My conclusion is, the preponderance of
the evi dence suggests that that yellow interval is
provi di ng reasonabl e protection between the injection
zone and the waterfl ood operations above that yell ow
hi ghl i ghted area.

And until we see evidence, concrete
evi dence, by way of pressure or the fact that we're
produci ng nore water than we're injecting, |'mpretty
confortable in saying that | think those two zones are
| sol ated from one anot her.

Q OCkay. So you said that there m ght be sone
karst present within that yell ow-shaded region. At
the sanme tinme you do have anhydrite. So those are two
t hi ngs.

Now, is there a situation where, based
on the karst, there could be a potential conduit
bet ween the Grayburg and then the San Andres?

A. There certainly could be a potenti al
conduit. Again, | haven't seen evidence of it.

Q Okay. So if you look at Dr. Buchwalter's

nodel, M. WIlliam West really nade it clear to us
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about the production history. So there was a map,
there was a bubble map, that showed the oil production
and then al so water production.

So when you say that we do not -- you
know, so the karst could be a conduit. Now, we are
all petroleum engineers, so | want you to coment on
the scenario where he also said this could be
fractures that are existing, |ook at fractures that
are existing. And then he utilized that in his
simulation history matching effort.

So can you tell the Comm ssion that that
strategy that he used, | ooking at existence of
fractures in the core, and then even you've al so added
karst to it, is there any strong evidence to suggest
t hat what he did was wrong?

A. Well, | used to do a good amount of
reservoir nodeling early in ny career. And to be
honest with you, the reason | noved nore into
petrophysics and reservoir description is because |
found that | could nake a reservoir sinmulator to do
dang near anything I wanted. | think your experience
I's probably the sane. So what it told ne was that we
needed to spend nore tinme doing the reservoir
description before we started sinulating.

And | guess the things that bothered ne
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alittle bit about Dr. Buchwalter's nodel was that,
for one, he nodeled the entire San Andres interval, |
guess, you know, from-- he noved the water contact
down and then nodel ed everything under the water
contact with, like, a 6 percent porosity and a single
pernmeability.

Well, you can see -- again, it's not
clear on this particular cross-section, but if you go
back and | ook at the conputed logs, and it doesn't
matter whether you' re | ooking at my conputed | ogs,
NuTech's conputed | ogs, or Ops conputed | ogs, when you
get down into the |Iower part of the San Andres, the
porosities are not 6 percent. You know, they get
up -- you know, | don't know what the average would
be, but you get porosities approaching 20 percent down
t here.

So the fact that he used a 6 percent
porosity, in my opinion, too |low of a perneability to
represent the aquifer. |If you choke the -- if you
choke the aquifer with | ow perneability and you
restrict its volunme by using too small of a porosity,
wel |, of course, you have to have a |l arge volune to
expl ain the pressure response you're seeing.

And | woul d argue that he m ght have

been able to do exactly the sanme thing if he nodel ed
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what | call the Upper San Andres, above that yell ow
area, and nodeled it with a high perneability. And
edge water drive comng in, he m ght have been able --
and again, his was not really a sinulation. | sawit
as nore of a large scale material bal ance nodel.

And | think you could probably build a
mat eri al bal ance nodel that would explain the sane
thing, with not having to include the San Andres from
the oil-water contact all the way to the dorieta, and

come up with an identical history match.

Now, | haven't -- well, you're going to
say, "Well, have you done that, Dr. Davidson?" |'m
going to tell you, no, | haven't. But |'mjust

sayi ng, those are the things with the Buchwal ter nodel
t hat made nme nervous, that | would have done
differently had I built the description for it.

Q Dr. Davidson, so ny question was very
sinple, saying that -- nmy question was very sinple.
I n our reservoir engineering principle, when we have a
hi gher water production well |ocalized, a higher water
production well |ocalized, simlar to what was shown
to us by M. West with that bubble map, |I'm asking you
a very sinple question, is it typical in the oil and
gas industry that with the know edge of fractures from

a core, and then also with the karst that you' ve even
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added to it, is it reasonable for a reservoir engineer
to assunme that there could be a l|ocalized either karst
or fracture causing this high water production?

A. And | would agree with that. It's a
reasonabl e assunption. \Where | differ from
Dr. Buchwalter is that | think that that water coul d
be edge water coming in through a karsted system
t hrough a tortuous pathway fromthe edge. It could be
wat er com ng, you know, fromthe Upper San Andres at a
| ocal i zed area through a karst.

The other thing that nobody tal ks about
that | have experience with, a lot of the early wells
wer e open hole conpletions conpleted with
nitroglycerin. And it's perfectly possible that water
could be entering fromthe San Andres into those
wel | bores, and then migrating to the place where they
saw t he pl unes.

| don't know that that's the case. |
just know there's nultiple possible scenarios that can
expl ain those high water. They don't all necessarily
have to go back to point out that the Lower San Andres
I's communicating all the way up through fractures or
karst or whatever.

Q Dr. Davidson, so | think you and | agree

that that is an option. You know, and as a petrol eum
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engi neer, you have nultiple options that are on the
table. But when he chose that strategy, you and I
agree that it's not wong.

Now, ny question to you is, you're
describing to the Conm ssion all the other potenti al
options that could have happened. Wy did Goodni ght
not performa simlar reservoir sinulation nodel to
debunk Dr. Buchwalter's scenario?

A. | don't have an answer to that question.

Q Okay. Let's go to Slide Nunber 6. If we
can go to Slide Nunber 6.

OCkay. So there's been a | ot of
di scussion on this slide as well. | want to ask you,
can this approach, you know, using, let's say, a
resistivity index and all of that, can that equate to
the Archie's equation?

A. Yeah, you could get to an Archie's equation
fromthat. The problemthat you wind up with is, if |
used Archie, every point on that cross-plot would have
to have a different n value in order to return the
proper saturation.

And the beauty of -- and | can't
remenber the gentleman from Schl unberger who desi gned
this. But the beauty of this nodel is, with those Sc

curve fit values, | could represent a whole range of
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RI values with a curve fit nodel. |It's sinply
easier -- it's easier to calculate.

Now, what | could have done, which would
have been very tedious, is to go through and use the
Sc value to calculate the n value, and then use
Archie, the normal Archie's equation with the n val ue
derived fromthe Sc curve fit, and | could have used
Archie's nodel. O | could use the equation at the
bottom | eft-hand corner of that slide, which uses the
Sc value directly with the resistivity index. So we
chose to go that route because it makes the
conput ati ons so nuch easier.

Q It makes the conputations so nuch easier.
So your testinony is that the San Andres is an oil wet
reservoir; is that correct?

A. | think that's correct. But the reason is
not because of any particular attributes of the
San Andres in and of itself. |It's because of the
relative ratio of asphaltenes to the lighter
hydr ocar bon conponents in the crude.

Most people believe in fingerprinting
and show ng that the mpjority of this crude probably
originated in the Wl fcanp. In the Wl fcanp, the
asphal tene concentration is relatively high. And when

you get a situation where you have hi gh asphaltene
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content, rocks, regardl ess of whether they be clastic
or typical carbonates, tend to becone oil wet. And it
has to do with Van der Waals forces at the surfaces
and the fact that the asphaltenes are pol ar nol ecul es.

Q So is it your testinony that the oil that
probably m ght be in the Gayburg and then the
San Andres is fromthe Wl fcanp?

A. That's what the general consensus in the
I ndustry is.

Q OCkay. So when Enpire says that the
reservoir mght be m xed wet, what is your conment on
t hat ?

A. It could be mxed wet in a situation --
let's kind of drive the series of events. VWhen oil is
mgrating, it mgrates as though the rock is water
wet; in other words, there's water on the outside, the
oil mgrates through to the point where it gets into a
trap.

After it's trapped, and billions of

years pass, there's plenty of tinme for those
asphaltenes to be attracted to the surfaces of the
carbonate grains. And it spreads wettability from oi
wet to water wet. And nost carbonates tend to be oi
wet .

Now, a m xed wet condition can exist in
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a situation where you have very high nud content, nud
particle content. In that world, because the pore
throats are so small and the Van der Waal s forces that
are attracting the polar water nolecules, that those
forces are so strong, that the oil can never penetrate
in there to begin with. And that condition, the

| arger pores in the system would be oil wet and what
basically would be the nudstone or the nmud conponent
that could still contain water. And that creates a
very conplicated conductivity environnent.

And that's part of the reason,
particularly when we get down to the nud dom nated
packst ones and the wackestones, that that behavi or
becones finally nonlinear, because you have a very
conplicated conductivity systemw th sonme of the
currents passing through the nudstone and sonme of the
currents trying to pass through the |arger pores in
the other portions of the rock.

Q So, Dr. Davidson, are you saying that, let's
say, you -- based on your analysis, you're saying that

it is an oil wet reservoir?

A. | believe it's predom nantly an oil wet
reservoir.
Q And --
A. And the -- okay. I|'msorry.
Page 228

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



© 00 N oo o b~ wWw N

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

Q Yes, sir. |I'mjust asking a very sinple
guesti on.

And then, Enpire is also saying that it
could be a m xed wet. Now, based on the di scussi on,
It sounds like you believe that this reservoir could
al so be a m xed wet.

A. There's portions of it that could. The
portions that contain very high volunes of nud-sized
particles, you could have a m xed wet system But,
you know - -

Q OCkay. So if you have a m xed wet system
now what are the assunptions that you utilize on this
particul ar slide?

A. Well, again, I'mtaking the saturations as
t hey appeared in the core and I'mplotting them versus
the resistivity index. And I'mfitting the nodel by

rock type to each one of those clusters of data.

So | really wouldn't -- the wettability,
while, | believe it's an oil wet reservoir -- and
arguably, one of the methods that -- for exanple, one

of the nethods that's used to identify the presence of
an oil wet reservoir is to create a plot just |ike
this. And this conmes fromJerry Lucia and cones from
George Asquith and it cones fromthe fol ks from

Schl unberger. Vhen you nake this cross-plot, if the
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majority of the data falls above the n equals 2 line,
t hen you conclude that the reservoir is oil wet.
That's one of the uses of this cross-plot in the

I ndustry.

But regardless of the wettability, I've
taken the core data, corrected it, plotted it on the
cross-plot and I've fit a nodel to the data, the
corrected core data. So the nodel is going to be
appl i cabl e whether or not it's fully oil wet or
partially water wet or m xed wet or whatever, because
|'"ve built a nodel that's calibrated to the actual
core measurenents.

Q But wasn't your testinony to the Conm ssion
that it doesn't necessarily matter the type of
wettability, your analysis is still valid?

A. That's correct.

Q Now, the mand n, nore or |less, inherently,
sone way, sonmehow can be within this equation?

A. Yeah, you could turn this into Archie if you
want to.

Q And is it your testinony that the
wettability doesn't inpact the rock type?

A. No.

Q Not at all?

A. No.
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Q Okay. So on this particular map -- on this
particular plot that you re showi ng us, can you
identify oil saturations above 20 percent?

A. Well, yeah. They would be a little bit
difficult. Woops, they just lost it.

Q Yeah, we can just draw a line --

A. But, yeah, you just draw --

Q Yeah, just draw a |i ne.

A. Yeah. It's a long scale, so it's not
trivial. It's .1 on the left, and so it'd be probably
alittle -- see the .69 down there at that green
arrow? It would be -- the 80 percent would be

sonmewhere to the right of that, between that .69 and
1. So obviously, I'Il -- it may be that where you've
got the cursor.

Q So when we | ook at that -- and then you're
saying that these points are oil saturation points
fromthe EMSU 6797

A. They were above -- they were above
80 percent water saturation or they wouldn't be
plotted on there, on the points above that I|ine.

Q Now, |'mjust asking you that, these points
that you are showi ng us, whether it's a conplete point
or not, these are all actual core measurenments from

the EMSU 679 well: is that correct?
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A. That's correct.

Q And we've established that there are oi
saturati ons above 20 percent, as you' ve plotted here;
Is that correct?

A. Yes.

Q Then tell the Conm ssion why you say that
there is no ROZ.

A. | didn't say there's no ROZ in the Upper
San Andres. Again, | have -- | may have a little bit
of difference of opinion from Trenton and Mel zer.
VWhen | | ook at actual ROZs that have been established,
| see a pretty repeatable profile in saturations for
the top of the ROZ to the bottom And | don't see
that nice straight Iine at about 40 percent in the 679
or the RR Bell dat a.

That doesn't nmean that it's not an ROZ
It just nmeans it doesn't have a profile that matches
what ot her ROZs have.

Again, | would be perfectly happy if
Enpire went in and installed a CO2 project in that
Upper San Andres and made noney with it. It would be
great .

My contention is that the injection
operations that are occurring below this yell ow band

are not likely to inpact it.
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Q Wwell, so, you know, let nme pick up on your
| ast point that you made, your |ast statenment. You
said that it would be great if Enpire can go in there
and do a CO2 project up in the Upper San Andres?

A. Yes.

Q |Is that not what they are requesting from
t he Comm ssion?

A. VWhat -- what -- yeah. The problem as | see
it, is they're trying to shut down injection
operations in an interval that, in my opinion, is not
affecting their potential ROZ devel opnent in the Upper
San Andres.

| think both conpani es can continue on
and not interfere with one another. And at m ni num
we coul d probably install sone sort of a nmonitoring
process to ensure that they're not interfering with
one another and come up with a way to handle it if
there is -- if communication is established.

But | don't see anything right now
that's preventing Enpire fromnoving forward with the
devel opment of the ROZ in that upper interval. And |
don't think that the injection operations for all this
little yell ow band are necessarily endangering that
pr oj ect .

Q Well, Dr. Davidson, so is it your testinony,
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are you concurring with Enpire that at |east there is
an ROZ in the San Andres?

A. | think there's probably -- there's
I ndi cations there's one in the Upper San Andres above

what | call the gamm ray marker.

Q So is it your testinony that -- you know
because M. MBeath was saying -- he used the word --
he used a statenent called -- | forgot. He had a --

he used "alleged."” Thank you. Alleged --

A. All eged resources.

Q -- ROZ He said alleged ROZ

A. And in ny understanding, M. MBeath's
testi nony was concerning the interval beneath this
yellow -- in the San Andres beneath this yell ow band.

Q | don't renmenber --

A. In fact, the testinony was he went in and
took the San Andres interval above that yell ow band,
cal cul ated the oil saturations in there and cane to
the conclusion that the econom cs nmay be questi onabl e.
But then when questioned on whether or not there was
an ROZ that existed all the way down to the Grayburg,
| think he coined the term"all eged resources" for
that. And we're tal king about two different
San Andreses, in nmy opinion.

Q WwWell, so, | nean, we're all here. | don't
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think M. MBeath showed us even the anhydrites, the
karst, the yell ow shaded regi ons that you are
referring to. | nean, this is the first time I'm
seeing that. So he said there is an all eged ROZ.

But based on the discussion that we're
having now, it sounds |ike you' re saying that at |east
there's this ROZ in the Upper San Andres.

A. | think there very well could be. But
again, | have a different opinion. | think they |ook
nore |ike mgration pathways. They may or may not be
aerially continuous. But | can't say with certainly
they're not there. They've seen residual oil in the
two wells and cored into that Upper San Andres.

And, again, if Enpire feels strongly
about going for it, | think they should go for it.

But | don't think the injection operations deep are
going to inpact it. And I think the Conmm ssion could
probably put in place sone nonitoring protocols to
make sure that they're not interfering and cone up
with a game plan for how to nove forward if
i nterference is ever found.

Q So, Dr. Davidson, on your cross-section that
we' ve seen there, using the yell owshaded region as
your reference, where is the Upper San Andres?

A. Well, again, | don't know where that top of
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the San Andres pick is. | don't know, and to be
honest with you, | don't know whet her anybody does.
But it would probably be this little region right in
the m ddl e.
MR. WEHMEYER: For record reference,

I ndi cati ng about four inches above the yell ow deal.

A. Yeah. And, again, | don't have the top --
or isit -- 1 don't think I have the tops.

But this interval here is probably the
Grayburg. This little interval right down here would
be what everybody, in ny view, is calling the Upper
San Andres. The ROZ, | think, resides along this
interval. And then we have a long interval that is --
this high frequency interval, where | think we
potentially have the bedded anhydrites.

And then the injection operations are
occurring down here, and then that's the 700 TBD
below this interval. And the fact that we can dril
t hrough this thing, nove circulation down here, we can
i nject down here for long periods of tine, you don't
see pressure increases, which indicates it's a very
| arge aquifer, and thus far up here, | haven't seen
concrete evidence that significant volunmes of water
are noving up, such that the produced water vol unes

exceed the injected water vol unes.
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So again, I'min the position to -- and
" mjust saying the preponderance of the evidence at
this point that | can see indicates that they are two
di fferent systens.

Q So, Dr. Davidson the yellow region.

A. Yes, sir.

Q Now, the anhydrites that you' ve picked, do
we have any core data supporting that or nud | og data
supporting that?

A. Anhydrites show up at the nud | ogs, but
they're not going to be able to tell whether they're
bedded or not. That conclusion cones fromny view ng
of cores, particularly in the Levelland Sl aughter area
where you see this, the conbination of el evated ganm
ray, the low porosity and the high grained and high
bolt densities became the presence of anhydrite.

And Jerry Luci a devel oped a
cross-plotting technique to identify bedded
anhydrites. In those intervals, they fit the fact
that there's elevated gamma ray, they fit the fact
that the density neutron cross-plots indicated the
presence of anhydrite. The m neral ogy nodel suggests
the presence of anhydrite. And |I've seen this |og
signature in places where core data exists and bedded

anhydrite have been observed.
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Have | seen core in EMSU in the
San Andres that shows bedded anhydrites? | have not.
This is just based on ny experience.

Q So you've not -- and even based on the
cross-exam nation, it sounds |ike you cannot put on
record that you believe that this is a barrier to,
let's say, flow?

A. | believe it's a barrier to flow | can't
say with 100 percent certainty that every one of those
Is a bedded anhydrite.

Q And you also testified that the Comm ssion
doesn't need any additional data.

A. | don't believe so. | think that there's
enough data fromthe injection, the | ack of
interference, the loss circulation that there's not
conmuni cati on between the two. Again, |'mjust
| ooki ng at the preponderance of the data that | see.

And | would argue that it may be very
difficult to get reasonable core data down there
because of the loss circulation issues.

Q So let's go to Slide Number 5, right here.
So this is the rock type analysis that you perforned;
is that correct?

A. Wll, this is based on the outcrop anal ysis.

These were averages of the petrophysical properties
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for the different rock types present. \What | was
trying to show here was there's not a very big
porosity variation, but there's a big perneability
variation. And it's therefore inportant to try to
identify the different rock types in the petrophysical
paranmeters when you're doing the analysis of this type
of ranp environment.

Q So did you utilize this rock type that
you' ve devel oped based on outcrop data for the
subsurface anal ysi s?

A. Well, the process was this. The Bureau of
Econom ¢ CGeol ogy was tasked with devel opi ng a nodel
that could be applied in a carbonate ranp environnment.
And they identified the major rock types that are
avai l abl e or present in a carbonate ranp environnent.

Then what they did, they went to the
outcrop, they dug down into the face of the rock
outcrop to get the surface weathering features off.
They coll ected core sanples out of the -- they
identified the rock types present, calcul ated or
obt ai ned core sanples out of the rock type. Then they
t ook those core sanples and they cross-plotted them by
facies type, for exanple, grainstones.

They cross-plotted all the grainstones

t oget her, across the perneability cross-plot, and they
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defined a region on that porosity perneability
cross-plot that is associated with the grainstones.

Then they did the sane thing, for
exanple, for the nud dom nated packstones. They
col |l ected several sanples of nud dom nated packstones.
They plotted themin the cross-plot. They found that
t hey existed bel ow the grainstones in the transl ated,
you know, density neutron cross-plot trend. They did
t he sanme thing for each one of them

And then they went through and they
sai d, okay, for each one of these -- Jerry Lucia calls
t hem cl asses rather than rock types. But for each one
of these classes, I'"'mgoing to determ ne an average
val ue, a standard deviation, and |'m going to create
this cross-plot nodel so that anybody can take core
data, put it on this cross-plot, or even identify the
regi on associated -- the porosity perneability region
associated with each of these different rock types,
and they can neke a prelimnary estinmte of what the
rock type is.

So | did the sane thing with the EMSU
679 data. | found all the -- and | took Jerry Lucia's
cross-plot and | plotted all the core data up so |
could -- all the -- for exanple, there's a band of

data that represents the grainstone that they found in
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t he outcrop.

| took all of those grainstones, the
core sanples, that fell within that grainstone
cross-plot region, then I plotted themon that R
versus Sw plot, and | did a curve fit of that Sc val ue
t hrough those grainstone val ues using the | og
saturations.

That provides a reasonable estinmte of
how a grai nstone woul d behave as a function of RI,
given the corrected oil saturations and water
saturations that were neasured in the core. And I
used that nodel rather than an Archie's nodel because
it's much easier to use than trying to come up with a
vari abl e n nodel .

And | tried to denonstrate that the
vari able n nodel is somewhat difficult because for a
particul ar porosity, there's a variety of n val ues
t hat can occur, so then you have to go and you have to
do the sanme thing. | could have done the sanme thing
with Archie, granted, if | wanted to go to the trouble
to come up with that n nodel for each rock type. But
this Sc nodel is so nmuch easier and faster to
calibrate. | used this Schlunberger nodel because
it's sinmply nuch easier to use than the Archie in this

envi ronnent .
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Q So, sir, it was a sinple question.

Let's go to Slide Nunmber 11, and I'1]I
try to wap up here. So here, |I'm asking you, do you
see any oil saturation within the San Andres?

A. In the San Andres, as it's defined here,
it's below that region of the high frequency. |If you
can see -- | can't see the depth. Move your cursor up
to that ganma ray, nmaxi num ganma ray.

It looks like it's about 525. So that
i nterval from 525 down, go down about an inch on this
thing, that's that high frequency interval. And I
think this is one of Preston's picks. He's picked the
San Andres to correspond to the interval that's the
I njection zone. Again, |'mnot going to get into the
pi ck argunment. That just happens to be where this
San Andres is.

If you go down, you'll see in the oi
saturation track, periodically | do calcul ate
relatively high saturations. | nmean, there's sonme up
to 30 and 40 percent in there. They show up
periodically up and down the system

So yes, there is oil down in there.

They tend to be associated with sonme of the | ower
ganma ray readi ngs. And that nakes sense because the

| ower gamma ray readings, down there in that yell ow
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San Andres interval, correspond to the grainstones and
the better rock types.

So yes, there are grainstones and better
quality rock types all the way through the San Andres.
I f you get deeper in the system you see the gammma
rays starting to get higher and higher. That's
i ndi cating a higher nud content.

But when a gamma ray does clean up and
the resistivity is high enough, we do get oi
saturations down in the San Andres. The problemwth
that is -- | mean, so yes, there's oil in the deeper
San Andres. The problemis they're separated by
hundreds of feet. They don't necessarily have the
profile.

If you look on the right of that diagram
for the Sem nole San Andres Unit, at the water
saturations in the right track there, you see that
there's kind of a wall of 40 percent, 45 percent
saturations fromthe top of the interval to the bottom
of the interval.

When |'m | ooking at the oil saturations,
for exanple, at the bottomleft of the EMSU 746, they
don't really have that flat profile. In ny view,
those are nore indications of abandoned m gration

paths. | may be wong on that, but in ny view, that's
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what they are. They certainly don't seemto represent
the profile that I would associate with an ROZ.

The other problemis that the
maj ority -- when | do calculate the presence of oil,
the mpjority of it is less than 20 percent. And
Dr. Trentham excludes intervals with | ess than
20 percent. Ops excluded intervals with oil
saturations |less than 20 percent. W excluded oil
saturations | ess than 20 percent.

And if we go over here to the right, and
let's go up to what's the MPZ in the SSAU, can you put
the cursor up there for nme, that interval, that's been
CO2 fl ooded for over 40 years and the oil saturations
don't -- rarely exceed 20 percent.

So to ne, that tells me CO2 is not going
to be effective at oil saturations at 20 percent or
| ess. And, you know, Dr. Trentham agrees with ne on
that. And so, in ny view, counting the oi
saturations |l ess than 20 percent down there and
i ncludi ng that as potential economc oil is not
prudent.

There are sone intervals, and if you
| ook down there, particularly at the bottom let's go
down to the bottomon the 746, there's intervals up

there that are 30 and 40 percent oil saturation. But
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they're very thin and, in ny view, they're probably

not ROZ. They're probably m gration paths.

But there's just not going to be enough
down there, at least in ny opinion, to be economcally

attractable to go after. And if they're mgration

paths, they're not going to have any aeri al

continuity. And if there's major karsting down there,

It's going to steal the CO2 and prevent it from being

able to displace any of that in the first pl

Q So, sir, you know, as a petrol eum engi neer,
and based on your extensive experience, | want to ask

you, what is the typical residual oil saturation to CO2

I njection?
A. It mght be about 20 percent.

Q Residual oil saturation --

A. To CO2, yes. Now, in the lab, they can get
It down to about 12 percent. But the problemis, in

the | ab, you have a confined tube, and the CO2 can

escape.

In reality, when you have an unconfi ned
CO2 injection, dispersion will drive a bunch of that
CQ2. Unless it's confined between the very good

barriers, dispersion will drive it out and you don't

get a nice sweep across the entire interval.

And, again, | go back. The interval in

ace.
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the MPZ on the right has been CO2 fl ooded for 40 years,
and there's very few saturations, |ess than
20 percent. So | think that's kind of the bottom |In
a practical field operation, that may be the bottom
And it's not because the CO2 couldn't do it nore. And
in a core plug, you can get it down to maybe 12 to
14 percent, but in the reservoir, dispersion kicks you
out where you can't really get it that | ow

Q Just help ne understand why in our industry,
where, let's say, oil saturation, irreducible oil
saturation to about -- let's say residual oi
saturation to about 27 percent, 25 percent is where we
ki ckstart CO2 injection.

A. And | believe that -- and what you find is
t hat you get a lot of the oil between 20 percent and
27 percent. And if you've got a lot of area, that's
turned out to be quite a bit of oil.

Q Well, I"mnot sure any conpany will go in
and say that | do have novable 7 percent saturation
points that I'mgoing to throw in huge anmount of
capital to proceed with the CO2 injection.

A. | wouldn't put a |l arge anount of noney into
doi ng anyt hing when the saturations are |l ess than
20 percent, because | don't believe it's been

denonstrated that you can reduce the saturations nuch
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| ower than 20 percent. And | think Dr. Trentham woul d
agree with nme on that.

And what they -- and | actually did the
analysis. | nean, it's inny wite-up. | went back
and | ooked at Sem nole. Sem nole's very well defined
in their CO2 project. And | went back and | did the
anal ysis, and | said what was primary, what was
secondary?

| calculated in the main production zone
what the residual, average residual saturation
post - secondary recovery was, and then | | ooked at what
happened, what the projections were going to be post
Co2.

And, basically, | found that if | took
the residuals that were present at the end of the
wat er fl ood and reduced those residuals down to the 20
percent, | was able to match the production, the CO2
performance that they actually obtained.

And that was a nethod, a secondary
method, and it's in ny rebuttal testinony. Because |
got such pushback on this 20 percent, "Why are you
excluding the intervals that have 20 percent oi
saturation? They're going to sweep, too."
l"mlike, there doesn't appear to be any

i ndi cati on of that. So | went back and | ooked at

Page 247

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

Sem nol e, and when | did the analysis, | said -- you
know, | showed that, yeah, you could -- the average --
post waterflood, the average residual is about 35
percent. |If | take that 35 percent and reduce it to
20 percent, | could reproduce the recovery that
occurred from CQ2.

Q So, sir, when we say that typical -- based
on Steve and then Bob's testinony, did you find ROZ
nore or |less from 20 percent upwards?

A. Yes, sir.

Q So are you saying that that is a wong
definition?

A. No, | think that's a perfect definition.
They're smart enough not to include the intervals with
oil saturations below 20 percent and their in-place
esti mates when they cal cul ate the ROZ potential.

Now, |I'mnot saying that it -- don't
calculate -- don't count from 20 down. If an interval
has got 35 percent oil saturation, you count the
entire oil saturation.

" mjust saying that if an interval
doesn't have at least -- it doesn't exceed 20 percent,
it's probably not going to flood economcally and it
shoul dn't be calculated in the in place.

The recovery factors are based on the
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I n-place estimates, right? And if you | ook at

Sem nol e and you | ook at the in-place estimtes on the
i nterval s above 20 percent, and you cal cul ate what
happened, what you find is that they got roughly

25 percent of the oil that was in place in the

I nterval s that exceeded 20 percent oil saturation.

That recovery factor goes with that oil in place.

Now, if we had included the whol e
interval, all oil is oil, it's all oil in place, then
that recovery factor would probably fall down to 5 or
6 percent, which is fine. But you've got to
understand that recovery factor and in place are
inplicitly tied together, you cannot separate them
And if you're going to include oil that's not going to
nove, then you've got to reduce the recovery factor to
account for the fact that it doesn't nove.

And as a result, Dr. Trentham and Mel zer
have basically said 20 percent and above is what we
need to consider as intervals that contain ROZ that's
commercially retrievable.

Q You al so tal ked about using a 7 percent
cutoff. | nmean, you said that is an industry
practice. |Is there any reference to a carbonate where
7 percent is used as a cutoff, any reference that you

can share with the Comm ssion?
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A. You coul d probably go up and | ook at the

Mal jamar data. | think they use 6 percent there. The
i ndustry standard, to ny understanding, is typically
for carbonates on conventional analysis, conventional
wat erfl ood, primary production. You usually use a1l
mllidarcy cutoff. And then you | ook at your porosity
perm because we can't calculate perneability with
well logs. Sone people think they can, but we need --
in reality, we can cal culate porosity, we can
cal cul ate saturations, if we have core data, we can
build a porosity perneability cross-plot.

And then we say, okay, let's | ook at
down there. And in npbst cases, you say, okay, for an
oil, we'll use 1 mllidarcy and then I'll curve fit
that line, and I'll say, okay, at this point, |'ve got
as many points that |'m excluding that are above 1
mllidarcy as I"'mincluding that are below 1
mllidarcy. So I'll use that porosity cutoff in lieu
of a perneability cutoff and I'll say that porosities
bel ow that interval or that |evel are non-reservoir.

| didn't want to be that strict, so we
actually went -- because, again, and you nade the
poi nt, because this is gas injection and gas can nove
in places that liquids can't, | said, okay, let's use

a .l mllidarcy cutoff. And that .1 mllidarcy cutoff
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with that 679 data indicated a -- | nean,
perneability -- a .1 mllidarcy pernmeability cutoff
corresponded to about a 7 percent.

And | went and talked to Bill Knights,
who i s our geol ogist, and | said, "Wat are people
using for cutoffs in the San Andres:

He said, "Well, generally, sonewhere
bet ween 6 and 8 percent."”

And | said, "Fine. W're right where
everybody is."

So | was confortable with that and |I was
confortable with it because we allowed the fact that
not using the traditional 1 mllidarcy, going to a
tenth of a mllidarcy, because we were evaluating a
potential CO2 operation rather than a waterfl ood

operation. So it's a little bit nore inclusive.

felt like | was being generous. And I'll say --
Q Okay?
A. -- Enpire and those fol ks are going to say,

"My, God, you're killing this. It's a 4 percent."”

You know, and there's different opinions on that. And
beli eve me, as a petrophysicist for a reserve
consul ti ng conpany, cutoffs cone up every day and |

get hammered. |'ve never been right in nmy 45 years on

a cutoff with anybody el se.
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So | always argue it needs to be
different than what |'ve selected. So, you know, |'ve
got a pretty think skin on that. | get criticized
regularly for nmy cutoffs.

Q So, ny question to you was, do you have a

ref erence, a docunented reference --

A Well, | can --
Q -- to show the Comm ssion?
A. | guess | can show you where -- for exanpl e,

at Maljamar, in their waterflood study, where they did
the pressure core, their oil-in-place estinmates are
based on a 6 percent cutoff, which -- but, on the

ot her hand, that's better quality rock in the Upper
San Andres using a 1 mllidarcy cutoff.

So, you know, | would say that |'m even
nore aggressive because |'musing a tenth of a
mllidarcy in the porosity that goes with that?

| can show you that reference. 1've got
it with nme. W can take it out and look at it, if you
want to see it.

But as far as are their general
references that say what the cutoff should be, |
haven't seen it. And, if there are, | haven't found
one that | can show you.

Q Yeah. So, | was curious, during the cross,
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you said in the industry, we use 7 percent. So, | was
curious to know that.

Now, ny | ast question to you, hopefully
to be the | ast one, it depends on how you respond to
it, are you famliar with the water withdrawal wells
within the vicinity --

A. Yeabh.

Q -- of the EMSU?

Now, so, you do have excessive high
vol unmes of higher salinity water injected by Goodni ght
into the San Andres.

A. Right.

Q Don't you believe that, at sonme point, that
I njection is going to inpact the water supply wells,
where you have higher salinity with different types of
TDS, different types of, let's say, conposition
wi t hdrawn and utilized as a waterflood in the
Grayburg? Is that not going to inpact the activity in
the Grayburg?

A. Well, again, | haven't | ooked at where the
wat er supply wells are conpleted. | would have to
think that if the water supply wells were all the way
down into the Lower and you continually inject
i solated into the Lower San Andres, that you're --

potentially there's going to be conmuni cati on.
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However, the other option is to take
wat er out of that shallower interval above what | call
the gamma ray marker. Again, those operational
considerations will have to be considered as -- you
know, | guess at the end of the day, | think both of
t hese conpanies could get along just fine and an
equi table solution to this problem can be found.

And it may nmean that different water
supply wells have to be drilled other places. It may
mean that they have to install pressure nonitoring and
all those sorts of things. But |I don't see any reason
why both of these projects can't go on. And that's
just ny personal opinion. Nobody from Goodni ght talks
to nme about this stuff. 1'd just be |ooking at the
practical aspects and wanting the best for everybody.

| want everybody to succeed. CQur
conpany wants everybody to succeed. VWhat we try to do
Is identify risk and hel p people nake the best
deci sions possible. And when |I |look at this, | think,
guys, there's potentially some great projects here for
ever ybody.

You know, the disposal -- disposal is
val uable to the producers in New Mexico as well.
They' ve got to have sonewhere to put the water they're

producing or they're going to have to shut wells in.
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You know, there's a | ot of people, a |ot
of noving parts in this thing. And in ny view, it's
one of those deals that everybody can get along, we
just need to figure out how to work together on this.

Q Well, you said everybody can get along. So
you are not aware of any discussion between Goodni ght
and Enpire, where Goodnight is proposing to Enpire
that just focus on the Upper San Andres and let us do
our own thing in the Lower San Andres.

A. | wasn't involved in any of that, so yeabh,
"' m not aware of that.

Q You know, so based on what you discussed,
then could there be a scenario where the Conm ssion
wll say that, "Okay. Let's give Enpire the tine
frame they are requesting for probably two or three
years and let them do their characterization anal ysis
and conme back to the Commi ssion and prove to the
Conmmi ssion that '"we drilled, we sawit, and it's
recoverabl e "?

A. That's fine, but |'m not sure that
curtailing injection for the Goodnight wells during
that process is necessary.

Again, | think Goodnight could go -- if
they wanted -- | nmean, Enpire, if they wanted to go

ahead and try to do the work to establish an ROZ in
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the Lower, in ny view, there's nothing right now from
st oppi ng them

If it's truly inmmobile oil, you know, in
ot her words, it's not nobile, the injection operations
aren't going to nove it. And you could drill and core
It and see whether or not the ROZ profile exists. |
don't think there's anything stopping them from doing
t hat . For whatever reason, they're hesitant to nmake
that junp.

And agai n, when you | ook at the big

pi cture of everybody that's depending on this disposal

and the fact that it's an ROZ and the oil is not
nmobile, this is just me, | don't know why you coul dn't
go out and drill a well if you wanted to do it and

core it right now Because the injection is not
noving the oil anywhere. What you're interested in
Is, Is there an ROZ in that | ower section.

You know, | don't see any reason why
they couldn't do that. And | don't see any reason why
i njections couldn't continue while they do it. And |
don't know why they're not doing it. You' d have to
ask them that.

But I"'mlooking at it, and it's like, |
don't see any real reason to change anything until

there's definitive evidence that you need to.
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COW SSI ONER AMPOVAH:  Thank you, sir, for
testi nony.

HEARI NG OFFI CER HARWOOD: Thank you,
Dr. Anpomah.

M. Lankin, questions for Dr. Davidson?
COW SSI ONER LAMKI N:  Yeah, | have a coupl e.
EXAM NATI ON

BY COWM SSI ONER LAMKI N:

Q Good afternoon, Dr. Davidson. Thank you for

your testinony.

Wth regard to this slide that's up
ri ght now, did you performany analysis on other wells
that were | ogged through the Lower San Andres to see
if their saturations confornmed to what you found in
this well?

A. W did. Wen | was able to do -- the wells
that penetrated into the San Andres that were
available to nme, sonme of themdidn't penetrate all the
way through. | was also able to -- the other thing
that we did is | had wells inside the EMSU that were
di sposal wells and a few wells outside the boundary of
the EMSU t hat were disposal wells that did penetrate
the entire section.

And yes, we did find evidence of small

i ntervals of residual oil up and down the system nuch
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like is displayed in this exhibit here, one that
you're | ooking at. However, when we nade efforts to
try to correlate them can we correlate aerially, we
couldn't really correlate themvery well.

And when | saw that, I'mlike, there's
not a layer that exists over long -- that we could
identify at |east, a |layer that exists over |ong
Intervals or a big aerial extent where they're
correl at abl e.

That's part of the reason | cane to the
conclusion that I think they're mgration paths. But
there's probably a whole ot nore wells out there that
could be interpreted that we didn't have access to.
But I'Il tell you, of the wells we had access to, all
of themhad little tiny intervals here and there of
oil saturations in them and |I wouldn't expect it to
be anything different.

| nmean, hell, this thing, oil mgrated
t hr ough Sout heast New Mexico into the Central Basin
Platform You know, the oil that's there, a lot of it
came from New Mexico and mgrated up into the Central
Basin Platform It would be inpossible for there not
to be alittle bit of oil through the San Andres.

The question is, did traps occur in the

Lower San Andres that would create an ROZ? W can't
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see evidence of that. But we do see evidence of
little elevated saturations periodically through the
Lower San Andres that, thus far, |'ve been unable to
correlate fromwell to well, which indicates to ne,
again, that they are mgration paths and not ROZs.

Q What can you tell the Conmm ssion to
all eviate any concerns that this was not a well that
was cherry-picked for low oil saturations in

conparison to the other ones that you anal yzed?

A. What you mght do -- | don't renmenber how
many of the water disposal -- the -- | think
there's the -- again the data set | had early on

consi sted of the 746 went all the way through.
There's other wells that penetrate sone distance into
the San Andres. They're included in ny original
testi nony.

And then I think in the rebuttal, |
i ncl uded one of the outlier water disposal wells. |
can't renenber which one. It may have been Yaz, the
well that is designated as Yaz. And you can see in
t hose wells that yeah, there's periodic saturations
t hat show up.

"' m not sure how many of the wells that
|'"ve -- in fact, | think we turned over all of them

didn't we? W turned over all the wells that |
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I nterpreted that penetrated the whole distance. Those
PDFs are available. You're welcome to |ook at them
and see where we actually did, and each well wll
calculate a little bit of oil periodically.
And | think there's four or five wells
t hat we actually handed over that were water disposal
wel l's, but they penetrate the entire interval. And
you can see those periodic oil saturations cal cul ated
In them so we've provided that data.
Q Is that part of the exhibit packet that was
submtted with the case?
A. | believe it is.
THE WTNESS: M. Rankin, is that the case?
| nmean, it's certainly sonmething we coul d.
MR. RANKIN:. M PDF is not cooperating, but
| believe, Dr. Davidson, you included themin your
appendi x to direct testinony. So | don't --
A. They were there, and we provided -- after
Ms. Shaheen determ ned that we use those, that they
were inmportant, we provided themto the Enpire at that
time. And so | don't know what the final disposition
was. | know they've been provided to sone of the
parties here at |east.
Q Wth regards to the loss circulation zone

above the high gamma ray marker, have you seen any
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other drilling reports or nmud | ogs or anything |ike

t hat outside of Goodnight's clains that would indicate
that that is consistent across the formation in that
area?

A. Again, this is ny understanding, and so just
understand this is what | understand, what |'ve been
told. In the wells |I evaluated, | had Goodni ght
provide the top of the loss circulation interval for
every well -- when they lost circulation, | said to
tell me where that top is, and those are posted,
they' re posted on ny | ogs, where the | oss circulation
occurred.

Now, anecdotally, I've heard that the
Pilot and the other injection operators experienced
the sanme type of loss circulation when they penetrate
t hese anhy- -- as soon as they get out of the bottom
of the anhydrite intervals, that they |ose
circulation. Again, the Pilot and the others could
provi de that informtion.

Potentially, | have -- again, | haven't
interpreted their logs. |I'mtold that |oss
circulation belowthis little yellow band is common
with all the water disposal wells that are present. |
can't confirmthat. But | do have loss circulation

tops for all the Enpire wells -- | nean, all the
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Goodni ght wel | s.

And it's consistent that once you get

down into this interval, | want to say, and |'mtold

that tens of thousands of barrels are |l ost and they

drill for long periods of time with no returns, and

that's -- when | found that out, that's when | said

this thing's got to be karsted; you just don't get

t hat ki nd of behavi or.

And it's always been unusual

to nme that

we could drill entirely through the G ayburg Upper

San Andres interval and maintain circul ation. It's

roughly the same pressure. | think it's

1300 psi up

in the -- or higher up in the Gayburg San Andres

interval. It's maybe 1,500 psi down below. Right?
But we could drill through that entire
interval, and as soon as we get through -- into this

interval with what | call bedded anhydrites, when we

drill out of the bottomof that, we consistently |ose

circulation. |I'mgoing, how can that happen if it's

not a karsted interval? And how could we have al

this volune injected and not see a nmmj or

I ncr ease?

pressure

And so | did -- the conclusion that |

draw, that aquifer is huge and we have isol ation, you

know. And M. Wehneyer was trying to, you know, paint
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me into a corner: Well, can you say for certain?

No, | can't say for certain based on
this diagram But the preponderance of the evidence,
at least that |I've seen so far, makes ne confortable
with saying that this interval and this interval are
separated from one anot her.

And | think M. Knights has even tal ked
about other potential barriers that exist in the Upper
San Andres and the Grayburg that also help isolate
these two. So it's not just ne talking. There's
going to be other evidence presented as well.

Q Okay. And | think that that leads into ny
| ast question, which was, in the scope of work that
you had, you didn't do any analysis into a barrier to
fluid mgration between the San Andres and the
Grayburg, just the Lower and Upper San Andres?
A. No.
COW SSI ONER LAMKI N:  Ckay. Thank you.
HEARI NG OFFI CER HARWOOD: Thank you,
M. Lankin.

M. Rozatos, last but certainly not
| east, questions for Dr. Davidson?

CHAI R ROZATOS: M. Hearing Oficer, I'm
sorry, |I'mhaving technical difficulty as | was

trying to unnute.
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No, | do not have any questions. Thank
you.

HEARI NG OFFI CER HARWOOD: Let nme ask you,
M. Rankin. |t seenms, based on everything we've
heard from Dr. Davi dson, which seens |ike everything
he concei vably knows on this subject, do you have any
redi rect exam nation you even need to do?

MR. RANKI N: M. Hearing Oficer, | do -- |
think I would like to do a little bit of redirect
with Dr. Davidson. Although it's possible that after
| have a neeting to evaluate it, | may curtail it
significantly. There are a few points that
M. Lankin raised that | think I would like to
address. And there are a few others that | would
| i ke to address as well, given that we have, you
know, just about 20 m nutes |left before 5 o'clock,
and it was a | ong day.

| may suggest, with the Conm ssion's
approval, that we reconvene in the norning to
conplete the redirect.

HEARI NG OFFI CER HARWOOD: Chai rman Rozat os,
what's your preference on that?

CHAI R ROZATOS: |1'mgood with that. W can
call it a day. It's already 4:40. So why don't we

call it a day, and then we can start back up again in
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t he norni ng.

HEARI NG OFFI CER HARWOOD: Al l right. |
mean, | assune this is a captive witness, that it's
not going to inconvenience Dr. Davidson if we don't
get himoff the stand today?

CHAI R ROZATOS: | agree. And the doctor is
tired.

Thank you, Doctor, for your tine.

HEARI NG OFFI CER HARWOOD: | think your voice
needs a break anyway, Dr. Davi dson.

THE WTNESS: That's fine. |'m happy to
keep goi ng on forever.

HEARI NG OFFI CER HARWOOD: All right. So,
|l et's break for the day and pick back up again bright
and early and fresh tonmorrow at 9 o' cl ock.

Thank you all and thank you, Madam
Court.

CHAI R ROZATOS: Thank you. We'll neet

everybody at 9 o' clock tonorrow.

(Proceedings adjourned at 4:41 p.m)
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AFFI RMATI ON OF COWPLETI ON OF TRANSCRI PT

|, Kelli Gallegos, DO HEREBY AFFI RM t hat on
April 21, 2025, a hearing of the New Mexico Q|
Conservation Comm ssion was taken before nme via video
conference.

| FURTHER AFFIRM that | did report in
st enogr aphi ¢ shorthand the proceedings as set forth
herein, and the foregoing is a true and correct
transcript of the proceedings to the best of ny
ability.

| FURTHER AFFIRM that | am neither enpl oyed
by nor related to any of the parties in this matter
and that | have no interest in the final disposition

of this matter.

: )
Kelli Gall egos
VERI TEXT LEGAL SOLUTI ONS

500 Fourth Street, NW Suite 105
Al buguer que, New Mexico 87102
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