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January 23rd, 1997

Santa Fe, New Mexico

This matter came on for hearing before the New
Mexico Oil Conservation Division, DAVID R. CATANACH,
Hearing Examiner, on Thursday, January 23rd, 1997, at the
New Mexico Energy, Minerals and Natural Resources
Department, Porter Hall, 2040 South Pacheco, Santa Fe, New
Mexico, Steven T. Brenner, Certified Court Reporter No. 7

for the State of New Mexico.
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WHEREUPON, the following proceedings were had at
1:53 p.m.:

EXAMINER CATANACH: At this time we'll call Case
11,695, which is the Application of Devon Energy
Corporation (Nevada) to qualify a waterflood expansion
project for the recovered oil tax rate pursuant to the
Enhanced 0il Recovery Act, Eddy County, New Mexico.

Call for appearances.

MR. BRUCE: Mr. Examiner, Jim Bruce from Santa
Fe, representing the Applicant.

I have one witness, Mr. Dick Morrow, who I would
ask that the record reflect was previously sworn and
qualified as an expert reservoir engireer.

EXAMINER CATANACH: Any additional appearances?

Okay, the record shall so reflect that Mr. Morrow
has been previously sworn in and qualified as an expert.

You may proceed.

DICK MORROW,

the witness herein, having been previcusly duly sworn upon
his oath, was examined and testified as follows:
DIRECT EXAMINATION
BY MR. BRUCE:
Q. Okay. Mr. Morrow, in this case, what is it that
Devon seeks?

A. Devon seeks to qualify the East Shugart Unit for
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the recovered oil tax rate.

Q. What is the injection formation -- Well, let's
get into Exhibit 1 first, and then we'll outline the unit.

Could you identify Exhibit 1 and explain the
symbols on the map?

A, Exhibit 1 is a map of the area showing the East
Shugart Unit, which is outlined in red.

The red circles are the infill wells which we
have drilled since January 1lst, 1994. There are 32.

The open triangles are the injection conversions
or reactivations after January 1lst, 1994. There are ten of
those.

And the green dots are our remaining proposed
infill wells, which number twelve.

The dashed lines indicate our ultimate proposed
injection pattern.

Q. Okay, and what is the injection fornmation for
these wells?

A. The injection formation is the Queen at about
3200 to 4000 feet.

Q. Okay. Is Exhibit 2 simply a copy of the order
which approved the original waterflood back in the late
1960s?

A. Yes, it is.

MR. BRUCE: Mr. Examiner, I meant to submit it.
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I believe there are some subsequent waterflood expansion
orders. I did not have those listed. I did not have those
available at the time. We can get those for wvou if
necessary.

EXAMINER CATANACH: I'm not sure they're
necessary, but if they are I'l11 contact you.

Q. (By Mr. Bruce) Mr. Morrow, would you --- Now, we
originally applied for EOR approval by -- administratively,
did we not?

A. Yes.

Q. And Exhibit 2 is a copy of that app.ication?

A. Yes, it is.

Q. I think it omits Exhibit A attached to the
Application, which was simply the land plat which we've
submitted as Exhibit 1.

Could you go through the -- just briefly, at
least, the technical data on Exhibits B and ¢ of Exhibit 3,
and talk about what Devon has done since taking over the
East Shugart Unit and its plans for the area?

A. Devon acquired this property in 1992 and has
since substantially expanded the scope of the waterflood,
which is why we are applying for the recovered oil tax
rate.

If you look on about the fourth page of Exhibit

3, which is marked as Exhibit B to our Application, this
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kind of gives a summary of the East Shugart Unit in terms
of producing wells, capital investment, injecftion volumes
and dates.

The East Shugart waterflood was essentially
initiated in 1969 with a very, very limited peripheral
injection pattern. 1In January of 1994 there were only five
injection wells in the unit. We recognized the potential
for additional waterflood development and initiated infill
drilling and waterflood expansion proiject in the years
since 1992, when we acquired the property.

As I showed on Exhibit Number 1, we drilled 32
infill wells and converted or reactivated 10 :njection
wells to this point in time. We spent approximately $10
million with an additional $3.5 million remaining to
complete the development.

0. Now, this -- You didn't do the expansion -- I
mean, all at once or within a period of a few months; it
has been over a period of time, has it not?

A. It's been over a period of years. We converted a
few wells and drilled a few infill wells to test economics
and our theories behind the additional recovery we could
expect. So it's kind of been an ongoing process, since we
acquired the properties.

Q. And you believe that you will recover a return

over and above the development costs cf this program?
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A. Yes, we will. We anticipate additional
waterflood recovery cf about 2 million barrels, which
amounts to a net value to us of over $13 millicon, as shown
on the Exhibit B.

Q. Looking at the next page, Exhibit C, there was
originally quite a jump in production. Was this because
most of these wells were originally drilled as producers?

A. Yes, you can see the jump in production there in
about mid-1993, when we started drilling some of these
infill producing wells. A lot of them are still producing
wells but will be converted to injection as we progress.

Q. Now, the program you're talking about, although
the geographical area of the unit did not -- Let me put it
this way: The geographical area of the unit did not change
after you bought it; is that correct?

A. No, that's correct.

Q. And what you have done is substantially infill
drilled the unit?

A. Well, there are several things involved with this
project that we feel is an expansion. We've really
expanded the scope of the project in three areas:

Number one, well density. We've infill drilled
32 wells so far and have twelve to go.
Number two, we are installirg a much more

efficient waterflood pattern. As I said, the initial
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waterflood pattern was a peripheral pattern with very
limited injection. We have since discovered that there is
a northeast-southwest directional permeability in this
reservoir, which is why we're going to the northeast-
southwest line drive.

So our injection pattern is much more efficient
than they originally installed.

Number three, the new completion technologies,
including fracture stimulations, have allowed us to much
more efficiently flood the entire vertical section of the
Queen. There are numerous porosity intervals within the
Queen, and the new cocmpletion techniques allow us to more
effectively complete in each of those zones.

So even though the geographical area of the
waterflood is not expanding, we feel we're getting much
more efficient waterflood with our new project.

Q. Okay. 1In your opinion, is the granting of this
Application in the interests of conservation and the
prevention of waste?

A. Yes.

Q. And were Exhibits 1 through 3 prepared by you or
under your direction?

A. Yes, they were.

MR. BRUCE: Mr. Examiner, at this time I would

move the admission of Devon's Exhibits 1 through 3.
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EXAMINER CATANACH: Exhibits 1 through 3 will be

admitted as evidence.

EXAMINATION
BY EXAMINER CATANACH:

Q. Mr. Morrow, this was originally an Arco flood?

A. Yes.

Q. Is it -- The five injection wells you've talked
about, do you know if that was -- was that all they ever
used in this flood?

A. I think there were some additional wells

initially, but historically they did not see the waterflood
response they had hoped for, and so a lot of the wells had
been shut in when we took over operations. 3o there were
really only five active wells at that time.

Q. Was this property actively waterflooded from 1969
until you acquired it, as far as you know?

A. It appears, looking at some historical cdata here,
that they pretty much shut down the waterflood in the late
1980s, and then it remained that way until we acquired the

properties in 1992.

Q. What data are you referring to?

A. I have a production plot that we keep on the
unit.

Q. Does that show water injection?

A. Yes, it does.
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Q. So do you show that Arco shut down water

injection entirely in the late 1980s?

A. No, what they did was continue to recycle
produced water, but they did not take any additional make-
up water, which is required for a successful waterflood.

So basically at the time we took it over, theyv were just
recycling produced water.

MR. BRUCE: Mr. Examiner, in the late 1980s, that
might have been Hondo 0il and Gas.

THE WITNESS: Yes, it could have -- That's who we
acquired the properties from in 1992, is Hondo. I don't
know what the chain of operatorship was.

MR. BRUCE: I think Arco had the properties until
1987 -- I've looked at the title to these properties -- and
then they conveyed them to Hondo, and Hondo had them until
Devon acquired them.

Q. (By Examiner Catanach) So in your opinion, from
a period of approximately 12 years there was really no
waterflood operations being conducted in the unit?

A. That's right.

Q. Okay. You guys commenced drilling infill
producing wells when in 19937 Do you remember?

A. I don't know the exact date. It was the middle
of the year.

Q. Okay, and you drilled 32 new producing wells
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during that period of time?

A. Yes. Several of those, I believe two, have
already been converted to injection. If you look on
Exhibit Number 1, two of the wells to the northwest have
already been converted to injection.

Q. Okay. And you've converted 10 wells that were
previously producers or previously injectors?

A. Yes, or that were -- injectors that had been shut
in.

Q. So you've now got a total of -- 10? 1Is it 10
injection wells, or --

A, Currently we have 15 injection wells.

Q. I only show 10 on your map. Are you showing the

injection wells as triangles, right?

A. Well --
Q. Okay.
A. -- the triangles are just the ones we've done

since January 1lst, 1994. There are some additional
injection wells.
If you'll look along that northwest line, like
Number 16, Number 15, Number 2 -- I'm sorry, not Number 2,
but like Number 15 and Number 16 ~-
Q. Okay.
A. -- those are already injection wells. So they're

not shown as open triangles, but they are active injection
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wells.
Q. The 2 million barrels that you've discussed, is

that additional recovery as a result of all of the infill

drilling and conversions and whatever you've -- that you've
done --

A. Yes, the total project.

Q. That's total additional recovery?

A. Correct.

Q. Okay. And you've got 12 wells that remain, that

you're going to drill?

A. Yes, we do.
0. Producing wells?
A. Initially they will all be producing wells. Some

of them, as shown on Exhibit Number 1, will eventually be
converted to injection, those that fall on our proposed
line drive.

Q. Do you know what the original pattern was?

A. I do not have a map that shows the original
injection wells. But as I said, they were essentially a
peripheral pattern. They had some injection wells around
the border of the unit.

MR. BRUCE: Exhibit 2 does give the original
injection wells, I believe.

Q. (By Examiner Catanach) Okay. They didn't have

the -- They weren't in the alignment that yours are in, the
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line drive --

A. No, they were not.

0. -- 1in this orientation?

A. They were not.

Q. Okay. When you converted -- When you did the 10

conversions or the 10 reactivations, was that all done in a
kind of a short period of time, or do you -- was that -- I
mean, what I'm after is, when you actually started full-
scale injection into the unit.

A. I believe it was done in several groups. I don't
believe they were all done at once. It began in August of
1995, when we actually began doing some of this conversion
work and increasing the injection rates.

But the first -- Essentially what we did first
was connect this full line of injection wells to the
northwest as sort of a pilot flood. That was done
initially. And since that time, we've converted some
additional wells on the east side of the unit.

Q. Do you anticipate that your response will occur
sometime this year?

A. Yes, in a limited sense, sirce we've already
converted, as I said, the line to the northwest and some
injection wells to the east, we'll see some limited
response from those conversions here shortly.

The main response, if you lcok on our graph,
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won't occur for another year or two, once we convert the
remaining two rows.

Q. Okay, I was going to ask -- the period -- the
first upward shift in that graph, could that be considered
a response to -- or a more -- not a waterflood response but
a response to the infill drilling you plan to undertake?

A. No, this forecast assumes that would be
waterflood response.

Q. Okay. But you are going to -- I mean, you should
realize an increase in production due to infill drilling?

A. Yes, we should.

Q. You talked about the new completion technology.
Do you think that that's considerably better than it was
back when Arco completed these wells?

A. I believe it was, both in terms of the number of
zones we're perforating and the fracture technology. We're
actually perforating some zones that had not been
perforated originally in some of these wells, opening up
some additional pay, and also fracture-stimulating some of
those wells.

So I believe the completion technology, yes,
allows us to much more efficiently flcod the wvertical
section of the Queen.

Q. Okay, you're opening up some additional pay in

some wells. Was this pay opened up in some of Arco's
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wells? I mean, did they perf some of these zones in some
of the wells?

A. I'm not sure I understand the question. But let
me back up. Maybe I can explain it a little better.

In some of the original wells out there, not the
infill wells, we're going back in and perforating some
zones that had not been originally completed when the well
was originally drilled.

Q. Okay, so within the entire unit you're opening up
some pay that you believe Arco never tapped into?
A, Yes.

EXAMINER CATANACH: Okay. I have nothing
further.

MR. BRUCE: I have nothing further in this matter
either, Mr. Examiner.

EXAMINER CATANACH: Okay, there being nothing
further in this case, Case 11,695 will be taken under
advisement.

{Thereupon, these proceedings were concluded at
2:16 p.m.)
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