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(Thereafter at 8:30 o'clock a. m. on the 16th
day of June 1988 the hearing was reconvened
and the following proceedings were had, to-

wit:)

MR. LEMAY: The hearing will
come to order. Let's get this show on the road.

Mr. Kellahin.

MR. KELLAHIN: Thank you, Mr.
Chairman. We'd like to call as our next witness, Mr. John
Roe.

Mr. Roe's exhibits were circu-
lated on Monday. They are the exhibits in the legal size

manila folder.

JOHN D. ROE,
being called as a witness and being duly sworn upon his

oath, testified as follows, to-wit:

DIRECT EXAMINATION
BY MR. KELLAHIN:
Q Mr. Roe, for the record would you please
state your name and occupation?

A My name is John Dale Roe, Junior, and




TOLL FREE IN CALIFORNIA 800-227-2434  NATIONWIOE 800-227-0120

FORM 25C20P3

BARON

s W

w

10
11
12
13
14
15
16
17
18
19
20

21

23
24
25

751
I'm a petroleum engineer for Dugan Production.

Q Mr. Roe, are Yyou a Registered Profes-

sional Engineer?

A Yes, sir.

Q And vyou registered by testing, did you,
sir?

A Yes, I have.

Q Have you as a Registered Professional

Petroleum Engineer studied the Gavilan Mancos production
since Northwest Pipeline completed the Gavilan No. 1 Well
in March of 1982 as the discovery well in the Gavilan Mancos
Pool?

A Yes, I have.

Q And were you an expert witness in the
Commission hearings in November of 1983 to consider the es-
tablishment of temporary rules for that pocol?

A Yes, I was.

0 And were vyou an expert witness in the
August, 1986, Commission hearings concerning those rules?

A Yes.

Q And were you an expert witness in the
March and April, 1987, hearings again concerning making
those rules permanent?

A Yes.

o) Have you testified concerning the
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boundary issue between Gavilan Mancos and the West Lindrith
Pool before the Commission in the fall of last year?

A Yes, sir.

0 And did vyou participate in the work --
working interest owners' study groups concerning the
Gavilan Mancos Pool?

A Yes, I did.

Q And have you obtained the data from the
bottom hole pressure test and production tests there were

conducted from June of '87 through February of '88?

A Yes, I have.
Q And have you analyzed that data?
Yes.

MR. KELLAHIN: Mr. Chairman,
we tender Mr. Roe as an expert petroleum engineer.

MR. LEMAY: His qualifications
are acceptable.

Q Mr. Roe, 1in making your study have you
reviewed the issues the Commission has put on the docket of
notice for hearing, where they have set forth seven -- some
five categories of issues for consideration and discussion?
Are you familiar with those issues?

A Yes, I am.

Q aAnd have you formulated, based upon your

study, opinions as to all of those issues?
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A Yes, I have.

Q Let's go back to November of '83. What
occurred as a result of the Commission hearings in November
of 1983 insofar as Gavilan Mancos is concerned?

A Would you repeat your question, please?

Q In November of '83 the Commission did
what with regards to the special rules for the Gavilan
Mancos Pool?

A The Commission established initial pool
rules for a temporary period of three years and they set
the initial spacing for development at 320 acres and --

Q wWwhat were the temporary producing and
gas/oil ratios established by that hearing in November of
19832

A The Commission set the allowable during
the temporary pool rules at 702 barrels of o0il per day for
a 320-acre spacing unit and they adopted the statewide GOR
ratio limitation of 2000-to-1.

Q In looking at the issues the Commission
has asked us to address, Mr Roe, do you have an opinion on
whether the Gavilan Mancos Pool and the West Puerto Chi-
quito Mancos Pool are producing from one common source of
supply?

A Yes, I do.

Q And what is that opinion?
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A It is my opinion that the pools produce
from a common source of supply and are in communication
with each other.

Q In dealing with your study and involve-
ment of the Gavilan Mancos production, as well as the pro-
duction from the West Puerto Chiquito Mancos, have you seen
operationally whether or not you can separate the two pools
using the current boundary between pools based upon the
production being in either the A, B, C zone or some combin-
ation?

A No, we haven't observed any difference
in productivities throughout the Niobrara member that would
help us break the West Puerto Chiquito and Gavilan Pools
into separate areas.

Q Let's talk about the current boundary
between the two pools, Mr. Roe.

Do you have an opinion, Mr. Roe, about
whether the current boundary between the two pools can be
moved two rows of sections to the east?

A Well, it can be but its no -- no reason
to move it. There's no geologic or engineering basis for
moving it two sections to the east.

Q What, to your knowledge, has occurred
along the current boundary between the two pools that would

give you a basis of support for allowing that boundary to
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remain where it is?

A The primary reason for the -- my feeling
the boundary should remain where it's at was we -- we ini-
tially felt that there should be no boundary between the
pools; that back in the 1987 issue of making the temporary
pool rules permanent it was our proposal to abolish one or
the other. We chose to abolish Gavilan and extend West
Puerto Chiquito, but we could just as easily have abolished
West Puerto Chiquito and extended Gavilan. We felt the
pool, both pools, should be governed basically under the
same set of pool rules; however, that did not occur and the
boundary was left Dbasically the line between Range 2 and
Range 1 West. And because that was the established bound-
ary between the pools and primarily because of the pressure
maintenance in the West Puerto Chiquito Pool of the Canada
Ojitos Unit, and the lack of a unit in Gavilan, there has
been a significant development effort along that line to
basically protect, as best we can with offsetting produc-
tion, unitized substances of the Canada Ojitos Unit against
the non-unitized area in the Gavilan.

Q Let me direct your attention, Mr. Roe,
to what 1is marked as Dugan Exhibit Number One. Would you
hold that up so that we can all find what you have marked
as your Exhibit Number One?

A That would be kind of a reddish brown




@ARON  FORM 28C20P3  TOLL FREE IN CALIFORNIA 800-227-2434  NATIONWIOE 800-227-0120

10
n
12
13
14
15
16
17
18
19
20

21

23
24
25

756
colored bound set of statistical information.

o] Would vyou identify for us what is con-
tained in that bound volume, Mr. Roe?

A Okay. Exhibit One is =-- 1is basically
nothing more than an update of production statistics for
the Gavilan Mancos Pool. The data is presented in three or
four different manners.

In the green pages it's presented as a
pool total from date of first production from the pool and
it takes the production through March of 1988.

The pages that are shaded pink basically
gives the same information except it gives you totals by
operator.

2And then the pages that are a white is
the individual well statistical data from date of first
production through March of 1988.

Q The production statistics for the Gavi-
lan Mancos Pool will include the high and low rate test
periods?

A Yes, that is correct.

MR. KELLAHIN: Mr. Chairman,
we move the introduction of Dugan Exhibit Number One.

MR. LEMAY: Without objection,
Exhibit One into the record.

Q Mr. Roe, 1let me direct your attention
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now to Dugan Exhibit Number Two. Would you hold that book
up so that we can all see which one it is?

A Okay, that's the, basically similarly
bound, but it's with the -- covered with the blue cover.
It's titled West Puerto Chiquito Production Statistics.

Q And what have you compiled when you put
that volume together, Mr. Roe?

A It's pretty much the same information;
however, it 1is for the wells in the West Puerto Chiquito
Mancos Pool.

- In the green pages we pretty much pre-
sent the pool total production.

The pages that are shaded in pink is the
field with just the Canada Ojitos Unit.

And the pages in blue deal with wells
that are within the Puerto Chiquito Mancos Pool but outside
the Canada Ojitos ©Unit, and specifically that's the four
wells that would be to the north of the unit operated by
BMG.

The one thing that might be particularly
useful is that Mr. Greer has a practice of referring to
wells by their wunit letter and section; in other words,
A-20 is a well that he commonly refers to; however, the
Commission records would reflect that that's Unit Well No.

36, and so the gold page in this book has a cross reference
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between unit well number and unit letter section -- it
actually identifies the location of the well.

Oon the white pages it would be the
individual production statistics for each well within the
West Puerto Chiquito Mancos Pool.

Q And for what period of time do those
production statistics cover?

A The statistics cover all production from
the well. In both Exhibit One and Exhibit Two this is the
production records that were filed with the Commission on
State Form C-115.

The data in the Exhibit Two actually
goes through April of 1988.

Q The data in Exhibit Number Two includes,
then, the high and the low rate production periods?

A Yes, it does.

MR. KELLAHIN: Mr. Chairman,
at this time we move the introduction of Dugan Exhibit
Number Two.

MR. LEMAY: Exhibit Two into
the record without objection.

Q Mr. Roe, one of the issues the Commis-
sion asked that it be studied and addressed was Issue Num-
ber 3 on the docket sheet when it talks about an analysis

and interpretation of the results of the June 27th, '87, to
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February 19th, '88, production and bottom hole pressure
testing.

Have vyou reviewed that information and
have vyou made an analysis and interpretation of those re-
sults?

A Yes, I have reviewed the information and
have interpreted and have those results.

0 Let me focus on the high rate production
test period. Would vou identify for us what the dates are

that cover that test period?

A Yes. The high rate of production test
period that we've all referred to was the initial produc-
tion phase of the test that the Commission ordered in Order
R-7407E and a companion Order R-6469D, that dealt with the
West Puerto Chiquito Pool Area.

The initial production phase began July
1st of 1987 and ended on November 16th of 1987.

Q How many days did that test cover?

A It covered 138-day period or approxi-
mately 4-1/2 months.

Q In round numbers, Mr. Roe, what was the

total gas produced during that test period?

A The total gas produced during that per-
iod was 2. -- nearly 2.2 billion cubic feet.
Q And what was the total oil produced?
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A 443,200 barrels of oil.

o] And what did you observe in terms of
pounds of pressure loss per month during the test period?

A Okay. During this 4-1/2 month test
period we averaged approximately 203 pounds -- or the aver-
age pressure loss throughout the duration of the test was
203 pounds.

Q And on a monthly average, what is that,
sir?

A That relates to approximately 45 pounds
a month, given that we were covering a 4-1/2 month period.

Q In analyzing the data with regards to
those numbers, did you include within those production num-
bers wells other than the Gavilan Mancos Pool wells?

A No, that pretty much just reflects the
production within the Gavilan Mancos Pool.

0 And when we talk about the Gavilan Man-
cos Pool, we are talking about that area exclusive of the
expansion area which 1lies in the West Puerto Chiquito
Mancos Pool.

A Yes. We -- all references that we will
make to the Gavilan Mancos are pretty much as the Commis-
sion records reflect the Gavilan Mancos Pool to be.

Q At such instances that you deviate from

that basis you will let us know that you've included some-
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thing else?

A Yes, and at any time if I ever include
anything else I'll let you know.

Q During the high rate test period, Mr.
Roe, what were the maximum allowables allowed on a 320-acre
spaced unit?

A During the period July through mid-
November, a 320-acre spacing unit was permitted to produce
640 barrels of oil per day and 1280 MCF of gas per day.

Q Is there a corresponding statewide al-
lowable for a depth bracket for wells at this depth that

use either a 320-acre or 640-acre spacing?

A There is not.

Q And what specific rule are you referring
to?

A Well, the statewide rule that actually

sets forth the depth bracket allowable is Rule 505.

Q And stops at 1l60-acre spacing?
A That's correct.
Q When we look at the low rates test peri-

od, Mr. Roe, what are the dates for the low rate test peri-
od?

A The lower rate of production that was
the second production phase of the test period was at the

current pool allowable rate and that was a period that the
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production began on November 20th and ended on February
20th of 1988, November 20th being in 1987.

o) How many total days were covered in that
low rate test period?

A That covered a 92-day test period, or
approximately 3 months.

Q And what was the total gas produced dur-
ing the test?

A During that 3-month period 948-million
cubic feet of gas was produced.

Q And what is the total o0il produced dur-
ing the test?

A 143,400 barrels of oil.

Q And what was the total psi drop during
the test on an average basis for the Gavilan Mancos reser-
voir?

A The -- 23 pounds for the total period.

Q And when vou reduce that to a psi drop
per pound in a month, what number do you get?

A The exact number, if you divide 23 by
the 3.03, is 7.6. I probably will refer to it as about 8
pounds, though.

Q When we look at the results from the ob-
served data in the high rate test period, Mr. Roe, did you

find any of the Gavilan Mancos Pool wells that could pro
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duce at the top o0il allowable?
A No. There were, during the high rate of
production there were no wells that were limited by the al-
lowable that was -- or the allowable that was established

for that period.

o) For the o0il?
A Right.
Q During the high rate test period did you

find any of the Gavilan Mancos wells that could produce at
the top gas allowable?

A I reviewed the data from, the actual
production data from that period and there were no wells
that produced at top gas allowable, either.

Q When we talk about producing at various
gas/oil ratio 1limitations throughout the life of this re-
servoir, if we establish that gas/oil ratio at 2000-to-1,
and make that effective after this hearing, are you satis-
fied that that can remain a permanent solution for this
reservoir?

A No, and as a matter of fact, from this
point forward the volumes of gas to be produced from any
individual well will be increasing on a monthly basis.

Q In reviewing the information from the
testing period have you had an opportunity to review Mr.

Weiss' preliminary report that he submitted to us and the
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Commission in May of this year?

A Yes, I have.

Q And have you had an opportunity to re-
view his final report submitted in the hearing earlier on
Monday of this week?

A Yes.

Q And were you present to hear Mr. Weiss'
testimony before the Commission on Monday?

A Yes, I was.

Q Let me direct your attention, Mr Roe,
to that portion of Mr. Weiss' report which is found on page
8 of his report.

If I might approach the witness, Mr.
Chairman?
MR. LEMAY: Fine.

Q Mr. Weiss has analyzed the wells and he
has tabulated some 87 wells, I believe it is, within his
study.

A Yes, he has.

Q And in your review how many wells in the
Gavilan Mancos Pool were included in the study?

-\ There are only 74 wells that are comple-
ted and available for production in the Gavilan Mancos
Pool, so I'm sure that he did include some wells from the

West Puerto Chiquito Pool.
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Q If we look on the 74 wells in the Gavi-
lan Mancos Pool, Mr. Roe, would you refresh our recollec-
tion and describe as concisely as you can the method by
which Mr. Weiss analyzed the results to get to his 46 wells
that he's shown us in that paragraph on page 8?

A Okay. Well, Mr. Weiss was presented
with the same information that each of the operating opera-
tors within the pool were presented with, which was a tre-
mendous amount of production in terms of barrels per month
or actually barrels of oil per day, and the gas production
such that he could compute the gas/o0il ratio and the daily
average, or use the daily average that was provided.

There were -- Mr. Weiss used both, both
sets of data.

Q Do you agree with the method of analysis
that Mr. Weiss has used when he's identified 46 wells as
having the appearance of benefiting at the higher allowable
rates during the high test period?

A Well, I -~ I agree that what Mr. Weiss
did is generally a good method to analyze the rate sensiti-
vity if vyou are in fact plotting data that varies at ran-
dom. The fact that the data generally plotted is reflecting
pretty much the maximum capability of the wells throughout
the total test.

0 Did all 46 wells that Mr. Weiss tabu-
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lated reflect the ability to be influenced by capacity
rather than rate -- rather than the allowable?

A For the most part most of the wells were
not limited by allowable. They were producing at capacity.

Q How have you identified and tabulated
those wells that have the capacity using the higher rate
allowable to actually produce more oil at a smaller gas/oil
ratio?

A I've =-- 1in one of my exhibits I have
presented that information.

Q How many wells have you identified in
the study that fit that classification?

A Of the 74 wells that are completed for
production, there's 31 of them that are limited by the
current pool allowable of 400 barrels of oil per day and
240 MCF per day for a 320-acre spacing unit.

My exhibit when we get to it will re-
flect that there are no wells that are limited by the al-
lowable that existed during the initial production phase of
the test period.

Q Have vyou identified and tabulated in
your exhibit any wells that actually decrease in o0il rate
during the high test period?

A Yes, I have.

Q And how many do you tabulate?
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A There -- during the test period there
were -- my memory is not serving me as well as it should
this morning. During the test period there were 22 wells
that actually reflected an increase in production, an in-
crease in the flow of production during the test period.

Q In your study, Mr. Roe, have you identi-
fied and tabulated any wells that after the high test rate
period could not return to the level of productivity that

they had immediately before that high test rate period?

A Yes, I have.
Q And how many wells do you get?
A From my review of the production records

of all 74 wells there were 43 wells that d4id not return to
the trend that was established prior to the initial phase
of the production test.

o) We've had some dquestions earlier this
week with regards to the 72-hour pressure build-up. Do you
have an opinion concerning whether the 72-hour pressure
build-up, do you have an opinion concerning whether the

72-hour build-up before the test was adequate?

A Yes, I have.
Q And what is that opinion?
A I believe that the 72~hour, it was not a

randomly picked test. Mr. Chavez called all of the opera-

tors together. We agreed upon the test procedure based
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upon the pressure data we had to start with, and we mutu-
ally agreed that the 72 hours would be adequate and it was
especially important to -- that all operators use the same
procedures so that in the event there was some degree of
unstabilization, although we didn't feel that would be a
significant problem, but we would at least be comparing a
72-hour pressure in each well at different planes of pres-
sure depletion in the reservoir.

Q Is that more important to you as an en-
gineer 1in setting up a test than having wholly stabilized
wells before the production test period?

A Well, it 1is to me, from the standpoint
that quite a few of the wells in the Gavilan are equipped
with artificial 1ift equipment such that obtaining a pres-
sure build-up is possible only by either using fluid levels
or removing the production equipment from the well. Once
you've removed the production equipment from the well, then
you've got to use some other method to get the well to pro-
duce at a somewhat stabilized rate before you start your
build-up and requiring a fairly large expenditure on the
part of any one operator, and so the Commission did not
think that it was a justifiable expense to require each op-
erator that was equipped with artificial 1lift equipment to

gather production data from a pressure build-up and from

the standpoint that we felt each operator would be obtain-
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ing a 72-hour pressure, if the engineers that agreed upon
that test procedure felt that we would be adequate with 72
hours.

Q Apart from -- regardless of the expense
apart from the voluntary agreement of all the operators for
the test period, are you confident as a petroleum engineer
that 72 hours for this test period is proper?

A Yes. Prior to the test period we had
some pressure build-up data to indicate that many wells
would build-up within the 72 hours. Some of the lesser
productivity wells would require longer than that; however,
as long as we were using a 72-hour build-up period for that
well throughout the test period, we were hoping that we'd
be comparing pretty much apples to apples at each of the
three pressure test points.

Q In analyzing the results of the low rate
test period, what did you find from the reports in terms of
the production of o0il per pounds of pressure loss during
the test?

A During the second phase of the produc-
tion test, which was the lower rate, we actually averaged
approximately 6200 barrels of o0il per pound of pressure
loss within the Gavilan Mancos Pool.

Q When vyou analyze the results from the

high rate test period in terms of barrels of o0il produced
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per pound of pressure loss during that test period, what
did you find?

A It averaged about a third of what we did
during the second phase. The actual number was 2200 bar-
rels of oil per psi loss.

Q Do you attach as an engineer any signi-

ficance to that?

A Yes, sir, I do.
Q And what is that?
A Well, the -~ basically it indicates to

me that there was a significant amount of reservoir pres-
sure dissipated during the higher rate of production that
wasn't available for recovering oil from the reservoir than
there was during the lower rate of production.

So our actual recovery efficiency from
the reservoir in terms of barrels of oil recovered at the
surface per pound of pressure loss was greater during the
second phase of the production period by a factor of three.

Q And what conclusion does that allow you
to draw as an engineer with regards to whether or not we
should adopt the high rate test allowables for the pool or
the low rate test allowables for the pool?

A Well, the basic conclusion is that with
the amount of gas that would occur at the higher -- gas

production that would occur at the higher rate, we make a
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better use of the reservoir energy that remains by produc-
ing at the lower rate.

Q Do vyou have an opinion, Mr. Roe, con-
cerning whether the Commission, if they put the high rate
allowables in place in Gavilan now as the allowables for
that pool, will it @protect correlative rights among the
owners within that pool?

A No. In fact, later in my exhibits I'll:
have information to show you that correlative rights will
be grossly violated.

Q Among operators and wells within Gavilan
Mancos itself?

A That is correct.

Q Do you have an opinion as to whether if
the Commission puts the high test rate allowables as the
producing allowables as the producing allowables for Gavi-
lan Mancos Pool there 1is the violation of correlative
rights with regards to operations in any other pools adja-

cent to or in the vicinity of Gavilan Mancos?

A Yes, there will be.
Q What is the basis for that opinion?
A Well, Dugan Production has interest both

within the Gavilan Mancos Pool, the West Puerto Chiquito
Mancos Pool, and the Bear Canyon Unit to the north.

Q When you say the Bear Canyon Unit to the
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north, you're looking at the Amoco Bear Canyon Unit that is
up in these four sections on this display?

A Yeah. We didn't get that outlined but
basically it -- it covers the -- pretty much the northeast
quadrant of 26 North, 2 West. It covers all of Sections 1,
2, 3 --

Q 1, 2, 3 and then we have 10, 11 and 122

A Right, and then it covers the north half
of the next row of sections below it, 13, 14 and 15.

Q The north half of these.

A Right. I'm sorry, I cut it off a little
short. It covers all of 13, 14 and 15, and the north half
of the row of sections right below it.

Q What is your concern with regards to the
Bear Canyon Unit and the operations in Gavilan Mancos Pool
if the Gavilan Mancos Pool goes to the higher rate allow-
ables?

A Because there is not a secondary recov-
ery process within the Gavilan Mancos Pool and there is an
effort to maintain pressure within the West Puerto Chiquito
Mancos Pool, we would expect a pressure differential --

o) I'm sorry, Mr. Roe, I didn't make myself
clear there. I'm talking about the Bear Canyon to the
north and it's relationship to Gavilan.

A Okay, I'm sorry, I didn't understand.
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Q Do you find that those two -- two pools
are in communication?

A It 1is my opinion that they are. There's
not a whole lot of information available. The Bear Canyon
Unit is just being developed, but the information that is
available does suggest communication with the Mancos in
Bear Canyon with the Mancos in -- within the Gavilan Mancos
Pool.

Q Let's address now the question of the
inflow from West Puerto Chiquito Mancos into Gavilan Man-
cos. Do you have an opinion as to whether that's occur-
ring?

A I feel that right at the current time
the unit operator 1is making a real effort to maintain a
similar pressure on the east side of his unit as exists
within the Gavilan Mancos Pool; however, with continued
pressure depletion in the Gavilan Mancos that is going to
become more and more difficult to maintain a balance and
still maintain their pressure maintenance effort within the
Canada Ojitos Unit.

Q Let's talk about Gavilan Mancos Pool it-
self, now, Mr. Roe. Have you made a calculation and do you
have an opinion at the higher rate allowable what the re-
maining primary life is for Gavilan Mancos?

A Well, at the =-- during the initial
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phase of the production test period we were depleting pres-
sure at the rate of 45 pounds a month and the reservoir
pressure is currently at a level that we have approximately
about 16 months worth of life left if we continue the 45
pounds per month pressure depletion rate.

Q And 1if the Commission continues to use
the 1lower rates as the allowables for the Gavilan Mancos
Pool, what 1is vyour opinion with regards to the remaining
primary life of Gavilan Mancos?

A well, again, at the average pressure
decline of 8 pounds'a month, which probably is not totally
realistic to project that 7 or 8 years into the future, but
that's basically what you get by taking the remaining pres-
sure and following the 8-pound per month pressure decline
established during the second phase of the production
(unclear.)

Q Let's turn now, Mr. Roe, to your Exhibit
Number Three.

Mr. Roe, your Exhibit Number Three is a
tabulation, the first of which is on legal size paper. The
next one is stapled on a letter size piece of paper that's

got a plat on it of the Gavilan Mancos Pool? Do you have

that, sir?
A Yes, I do, and while we're looking at
that plat, I would -- the top line of the Bear Canyon Unit
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is indicated.

Q All right, Jjust a moment, let's make
sure we all have this exhibit. No, that's not it.

First of all, Mr. Roe, would you ident-
ify the first page of the exhibit and simply describe for
us how to read and understand the display?

A The first page of the exhibit identifies
or sets out the wells that -- within Gavilan, plus several
of the wells that were within the West Puerto Chiquito Man-
cos Pool that participated in the Commission Order testing
of both pools during the period beginning June 30th of 1987
and ending on February 23rd of 1988.

Q You're summarizing the bottom hole pres-
sure test results?

A Yes. I've actually taken the data that
was accumulated and adjusted it to a common pressure datum
for each well and that datum 1is a +370 feet above sea
level, which is a datum that pretty much was agreed to dur-
ing the operations of the Engineering Study Committee, and
it's a pressure datum that pretty much continues to be
used.

Q Let's start, first of all on the left.
We have a column that shows the operator. You decide where
we go in that tabulation and let's pick a sample well and

follow it across the display and see how to understand the
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tabulation.
A Okay, if we could just use the second
well down, that would be a well that's operated by Sun Ex-

ploration and Production.

Q This is the Loddy Well?
A Yes, that would be the Loddy No. 1.
Q And your other exhibits focus in on some

of the information about the Loddy Well?

A Yes.
Q Well, let's use that one, then.
A Okay. During the initial measurement of

bottom hole pressure which occurred on June 30th of 1987.
the bottom hole pressure, as I've adjusted it to a pressure
datum of +370, is measured to be 1066 psia.

During the second measurement of bottom
hole pressure test which occurred on November 19th of 1987

Q This is the low rate test period.

A Well, actually the production that oc-
curred between June 30th and November 19th would have been
the higher rate of production.

Q So the first -- the next three columns,
then, is going to be the high rate.

A Yes.

Q And the final three will be the low




BARON  FORM 28C20P)  TOLL FREE IN CALIFORNIA 800-227-2434  NATIONWIDE 800-227-0120

10

12
13
14
15
16
17
18
19
20

21

23
24
25

777

rate.
A Yes, sir.
Q All right.
A In other words, that would be at the end

of the low rate period.

So after we had produced at the higher
rate of production for a 4-1/2 month period, on November
19th, 1987, we measured the pressure again and although
it's not real clear on this tabulation, we shut both pools
in on November 16th and -- at 8:00 in the morning, and then
after 72 hours we measured the pressure on November 19th,
and the pressures you see under the BHP at +370 psia is the
pressures that I have arrived at by taking the pressures at
whatever datum they were measured and converting to the
+370, and for the Loddy No. 1 that was 876 psia on November
19th.

Q When we move to the next column we see a
-190?

A Yes, which -- which reflects that during
the production period that began on July lst and ended
November 16, we reduced the pressure from 1066 to 876 for a
total of 190 psia.

Q And that gave you a delta P pressure per
month of the -41.9?

A That is correct.
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Q Okay. Contrast that for us now when we
go to the low bottom hole pressure, the results of the bot-
tom hole pressure test taken from the low rate period.

A Okay. During the 1low ~- the second
phase of the production period, which began November 20th,
1987, and ended on February 20th of 1988, the wells were
shut 1in on February 20th and the pressure measured on Feb-
ruary 23rd. Again taking the pressure that was accumulated
and converted into a datum of +370 and converted that to

psia, the pressure in the Loddy had now declined to 786

psia.
Q The next column shows a -90?
A Yes, that is the --
Q What is that?
A That would reflect between November 19th

and February 23rd the second phase of the production test
resulted in a loss of pressure of 90 pounds during the
3-month period for an average of approximately 29.7 pounds
per month.

Q The summary of bottom hole pressure test
results includes part of West Puerto Chiquito Mancos?

A I have included some wells from the West
Puerto Chiquito Mancos Pool basically to reflect their re-
lationship to the wells within the Gavilan Mancos Pool,

yes.
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Q Let's go down and look at the BMG well,

it's the A-20 Well?

A Yes, that would be the second well from
the bottom.
Q The Section 20 well here, the A-20, is

in the expansion area immediately adjacent to the main
project area?

A That 1is correct. It's actually located
within the -- it is within the Canada Ojitos Unit but it is
not within the pressure maintenance area as authorized by
the Commission.

Q All right, 1let's 1look at that one and
get over to the bottom hole pressure test in the high test

period, the -48.2?

A Yes.
Q And what is that number then?
A Well, that -- that reflects that during

the production period, the initial phase of the production
test, which with that well did -- the wells in the West
Puerto Chiquito Pool also participated in this test -- it
encountered a pressure loss of 48.2 psi per month on the
average throughout the 4-1/2 month production.

Q And the B-32 Well right below that is
also a well 1in the expansion area. It's located here in

Section 327
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A Yes, it 1is.

Q When we look at the results of the pres-
sure test for the low period, which is the last column on
the far right, what do you see for both of those wells?

A Following the second phase of the pro-
duction test the E-20, or the Unit Well No. 36, had an
average of about 6 pounds per month pressure loss and the
B-32 experienced an 8 pound pressure -- 8 pounds below
pressure loss.

Q What are your principal conclusions from
this analysis as depicted on this display, Mr. Roe?

A Well, during the second phase of the
production test I feel the data clearly indicates that we
recovered more o01il per pound of pressure reduction in the
reservoir. The average of the 17 wells that I present on
this tabulation is 6200 barrels of o0il per pound and it
ranged from 1600 to 8950 barrels of oil per pound.

That, compared to the initial phase,
which would be the high rate of production, the recoveries
from the reservoir were about a third; the average of all
17 wells was 2200 barrels of oil per pound and the range,
the individual well range, was 1050 to 3550.

Q Would you turn to page 2 of Exhibit
Number Three and show us what that is?

A Page 2 is nothing more than just a base
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map reduced to a scale that fits on 8-1/2 x 11 paper, and
with the orange coloring I've identified the wells that
were -- from which pressure measurements were taken during
the test phase.

MR. KELLAHIN: Mr. Chairman,
we move introduction of Dugan Production Corporation Exhi-
bit Number Three.

MR. LEMAY: Number what?

MR. KELLAHIN: Three, sir.

MR. LEMAY: Three? Exhibit

Number Three into the record without objection.

(Thereupon a brief discussion off the record.)

Q Mr. Roe, let me direct your attention to
Dugan Production Corporation Exhibit Number Four. It's

included in your legal size manila folder in a reduced copy

A I tell vyou, Mr. Kellahin, this has got
to be -- prove that when we see something we think is a
good idea, we really go after it.

Q Mr. Roe, is the information depicted on
Exhibit Number Four your work product, sir?

A Yes, it is.

Q And what is the source of the informa-
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tion yvou used for this display?

A The pressures, first off, this display
is a plot of bottom hole pressure again at the datum of
+370 for many of the wells that we have pressure from
throughout the Gavilan Mancos and some in the West Puerto
Chiquito Mancos Pool.

It's a plot of that pressure versus cum-
ulative o0il production from the Gavilan Mancos Pool and
we've transposed the plot for the gas/oil ratio throughout
the productive life of the Gavilan Mancos, and so that you
can identify points in time, above the gas/oil ratio curve
we occasionally state what month that 1is, each of the
months that's plotted, so between January 4th and January
5th of '85 each of the dots is an individual month through-
out that timeframe.

Q Let's take a moment and find some of the
information on the display.

First of all, when we look at the verti-
cal axis, what have you plotted on this axis of the dis-
play?

A The vertical axis reflects the pressure
scale and again we're dealing with pressure at the datum
that we've selected.

Q For the Gavilan Mancos Pool, then, if we

look up on the pressure scale we find up here 1700 pounds?
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A Yes, that is correct.

Q When we read the bottom scale what are
we looking at the bottom scale?

A Okay, on the bottom we've presented the
cumulative o0il production from the pool in thousands of
barrels.

Q For this portion of the center scale
here that goes vertically, you have simply taken the left
margin scale and put it over here so you could make a
closer comparison to the slope you find for the pressures
over here?

A That is correct. We basically just moved
the scale a little closer to where the pressure data was.

Q When we track the‘gas/oil ratio for the
Gavilan Mancos Pool and you've identified GOR on different
points, are we following this plot from left to right as we
go up the display?

A Yes, that 1is correct.

Q And that is for the Gavilan Mancos Pool
wells exclusive of the expansion area?

A That is correct.

Q Now for the pressure information, for
example, on the Dr. Daddy-O Well that's shown up here,
there is a circle?

A Yes.
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Q What does that indicate? What does the
top circle show?

A Okay. Basically that reflects the
individual pressure point that we had in the Dr. Daddy-0O at
that point in time and roughly that's a pressure of about
1720 and it occurs at a cumulative production of approxi-
mately 800,000 barrels of oil from the pool.

Q When we go to the next circle for the
Daddy-0 well that's tied in by this straight line, when we
get to this point what is that?

A The pressures that were picked, that
would be the second pressure measurement that we have on
the Dr. Daddy-0O, so in all cases when we had one well that
we had subsequent pressures on we have tried to track that
pressure history by connecting the points with the line so
that yvou can follow the pressure decline in any one well.

Q For example, if we chose the Loddy Wwell,
shown in here in highlighted coloring --

A Yes, and on the individual plots that
were handed out I think we've identified the Loddy pres-
sures in orange.

Q Okay. When we look at this first dashed
line from here to here on the display that you have arrowed
and put a caption 11,000 barrels of oil per pounds of pres-

sure?
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A Okay.

Q What have vyou done here? What is --
what is this slope?

A Basically we were just drawing a visual
average through the pressure data we had during the produc-
tion from the pool that occurred up through about 2-million
barrels of o0il. So during the initial 2-million barrels of
0il production the rate of recovery from the reservoir
averaged about 11,000 barrels of oil per psi loss in reser-
voir pressure.

Q When we get to that portion of the dis-
play that shows a change in slope from the former slope,
you've identified that with another dashed line?

A Yes, I have.

Q And that one is captioned 3400 barrels

of oil per pounds of pressure loss?

A Yes.
Q Okay. What have you shown here then?
A Well, basically, beginning at roughly

2-million Dbarrels of cumulative production from the reser-
voir, which is from a point in time, that was approximately
in March or April of 1986 and you can get that time frame
from -- from the gas/oil ratio curve.

Q You put the dates on the gas/oil ratio

curve?




GARON  FORM 25C20P3  TOLL FREE IN CALIFORNIA 800-227-2434  NATIONWIOE 800-227-0120

S O s W

10
11
12
13
14
15
16
17
18
19
20

21

23
24
25

786
A Yes. That is -- well, we put the dates
periodically and you can get from one date that we put to
the next date by each little circle is a month.
Q All right, this -- this date for January
'86 that's arrowed to the gas/oil ratio will also fit if

you take it on up and project it into the pressure decline

slope.
A Yes. Yes, that is correct.
Q All right.
A In other words, finding a point in time

is a 1little bit awkward from this kind of a graph but --
but it can be done by putting the dates on the gas/oil
ratio curve.

Q So you can make a comparison between the
gas/oil ratio curve and the slope of the pressure that you
have done up here on this part of the display.

A Yes, sir.

Q All right, let's go back, then, to Janu-
ary of '84 and have you describe what's occurring in the
Gavilan Mancos Pool up to this point in time in the re-
servoir.

A Okay. Prior to January lst of '84 there
was not a whole lot of production from the pool. We didn't
go back from the date of first production because it was

small and it added a great amount of paper to our graph.
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The, basically the first significant
points of interest began in 1984 and at that point we had
approximately 10 wells in January of 1984 that were ready
for producing and basically on production from the Gavilan
Mancos Pool.

Q As we compare the gas/oil ratio to the
pressure plot, this slope here, between January of '84 and
January of '85, what conclusions do you draw?

A Well, the rate of pressure decline from
the Gavilan Mancos Pool was fairly limited. 1In fact, it
was averaging about 5 psi per month.

Q When we compare the information from
January, '85, to January of '86, we see a rate of pressure
decline on a monthly basis of what, sir?

A It actually is declining at 5 pounds a
month and if I said 11 psi per month just a minute ago,
between -- during 1984, which I think I did, that really
should have been 5 pounds per month.

Q It's when we get to January of '86 and
beyond that you now find the slope change.

A In fact the -- the rate of pressure de-
pletion from the reservoir occurred right around March or
April of 1986.

Q Show me on =-- on the dispiay approxi-

mately where the Commission took action in September 1lst of
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'86 to reduce the allowables in the Gavilan Mancos Pool.
A Okay, that basically is the =--
Q All right, 1let's start with the Loddy
pressure. Could we take the Loddy pressure and slide down

that pressure?

A Okay.

Q Where are we going to show action by the
Commission?

A Well, the particular way the data is
presented on =-- on this graph, it isn't quite as obvious

on the Loddy. I would refer to an earlier graph that pre-
sented a rate of pressure versus time. It's a little
easier to see how pressure varies with time from that, and
I would particularly refer to Dugan Exhibit Number Five in
Case 9113, which I like to say was a plot of pressure ver-
sus time and later in our exhibits we'll have this plot
again and I'll be able to -- to refer to that, but pretty
much prior to September of 1986 pressure in the Loddy, and
the reason that we would like to use the Loddy as an exam-
ple is this is a well that was shut in in the reservoir and
not producing for the reason that we just could not obtain
a pipeline connection. Dugan Production was operating this
well for Mr. McHugh at the time and so we chose to utilize
this well as a pressure observation well.

Prior to September of 1986 the rate of
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pressure decline in the Loddy was averaging 47 pounds per
month.

Upon the allowable reduction that occur-
red in September of '86 that rate of pressure decline chan-
ged to approximately 33 pounds per month and it gradually
worked its way on up again to 39 pounds a month, indicating
that the reservoir voidage was only temporarily restricted
by limiting the gas/oil ratio.

Q Prior to the Commission action in Sep-
tember 1lst of '86 were you seeing a slope change occurring
in the reservoir at higher rates?

A Yeah, we actually experienced a change
in the rate of pressure depletion prior to the Commission
ordering a reduction in allowable, which is one of the
things that I think guided the Commission in ordering a re-
duction in allowable.

The actual point on this graph if we go
to a point along the gas/oil ratio curve to where it flat-

tens there.

Q Right here?
A No, go on up to the next one. Yeah.
Q That would be September of '86 and that

is the point that the allowables were reduced and, as you
can see, by that point in time the pressure in the reser-

voir had gone from an average decline of 5 pounds a month
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prior to, say, October of '85, it had begun declining at an
average of 30 pounds a month. And that pretty much is what
we think resulted in the shift in the pressure recovery --
or the o0il recovery curve from 11,000 barrels of oil per
pound, which is reflected on the pink curve, to --

Q All right, 1let me focus in on that for
a moment.

We have a slope of the pressure loss up
here going as depicted on the pink curve. We have the
Commission changing to a lower allowable rate and the slope
becomes just over a third of what it was before.

Was that a result of the Commission re-
ducing the allowable days?

A No, not -- no. The actual -- that slope
change had occurred prior to the Commission issuing the or-
der reducing allowables and pretty much that, the fact that
we had had a slope change and the pressure had begun de-
clining at 30 pounds a month was one of the things that at
least concerned me as an operator within the Gavilan and
there were other operators that were concerned that irrep-
arable damage would be done to the reservoir.

Q When the Commission took its action to
reduce the allowable rate, why don't we see this slope for
the green dashed line decrease?

A Well, I wish that we could show the Com-
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mission that but there were several things happening in the
reservoir and that's why I wanted to talk about the other
pressure graph that we'll have later in our exhibits.

We did see a slowing in the rate of
pressure decline, which vou can't tell from this plot here
because about the time that the Commission issued the al-
lowable reduction we also had a pretty dramatic increase in
reservoir voidage, not only because the wells were increas-
ing in gas/o0il ratio and free gas production, but also the
number of wells that were beginning to be placed on produc-
tion was really increasing.

For instance, when the Commission first
became concerned and called all operators to Santa Fe in
March of 1986 to address this issue, there were just 30
wells producing from the Gavilan Mancos Pool, and at that
point in time the reservoir pressure was only declining at
an average of 5 pounds per month.

By September, the first month that the
allowable reduction was effective, there was a total of 41
wells producing and the rate of pressure decline had accel-
erated to 30 pounds a month, and you see the effect on the
reservoir recovery by us shifting from 11,000 barrels per
pound to the 3400 barrels per pound.

Now about this same period of time one

other event that was aggravating matters in Gavilan was the
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wells that the Canada Ojitos Unit operator were drilling to
address the, you know, the drainage issue from the -- or
his protective wells that are pretty much located within
what we call the pressure maintenance expansion area. It
would be the two western rows of sections in the Canada
Ojitos Unit. During this period of time those wells were
being drilled and being placed on production, and that re-
sulted in a tremendous change in the reservoir withdrawal
and to some degree you can see that by the distance between
the two points, the cumulative oil that occurs between any
one month, those distances becoming shorter and shorter, or
longer and longer, I'm sorry, it refers (sic) that we were
actually producing more and more from the reservoir.

Q What 1is your opinion as an engineer as
to what would have happened to the green slope in the ab-
sence of the Commission reducing the allowable?

A Well, had the -- had the Commission not
reduced the allowable, I -- I haven't really followed that
thought all the way out, but my guess is that the reservoir
pressure would have been depleted by now. I didn't follow

Q Are you competent to tell us that in the
absence of Commission action where would this slope be?
Would it be above the dashed green line or below the dashed

green line?
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A It would have actually shifted quite a
bit to the 1left of the green line, which -- which is ac-
tually to some degree reflected by the curve that we've
highlighted in yellow.

Q Well, let's go to that curve. When we
look at the yelléw curve, what are we looking at here?

A Okay, that -- that pretty much reflects
what happened during the -- the time that the production,
or the initial phase of the production test that the Com-

mission ordered.

Q This is the high rate test period.
A Right, and that pretty much, in my way
of thinking, I did not -- I do not feel that during the

high rate of production period there were any wells that
were producing with the restricted allowable, so pretty
much what we could expect from the reservoir, with the
fact that there is now in the range of 74 wells that could
produce, there's actually only about 61 that are producing
during this period, but this curve that we've highlighted
in vyellow would reflect what the reservoir -- how the re-
servoir will perform at the higher rate of production.

Q When we picked the Loddy Well, we've
tracked the Loddy Well, or you have, along this line that's
connecting the red dots?

A Yes.
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Q And when we get to the Loddy Well again
on the dashed yellow line, it is here on the display?

A Yes, it is.

Q And at the end of the test period, then,
what happens to the Loddy pressure?

A Well, basically they -- during the test
period we saw the wells within the Gavilan Mancos Pool ac-
tually perform in two different manners.

The Loddy, actually performed as did a
group of wells within the Gavilan Mancos Pool. They re-
flected a higher rate of pressure depletion during the test
than did a second group of wells within the Gavilan Mancos
Pool which we have highlighted in the -- with the blue line
on this large graph.

Q Let's distinguish between the two groups
now. What happens over here with the blue line?

A Well, we =-- it is my opinion that the
wells that we've highlighted with the blue trend, they
pretty much reflected a lesser rate of pressure depletion
during the test and the fact that they are all located to-
wards an exterior boundary of the Gavilan Mancos Pool, that
we feel there may be some pressure inflow from outside that
boundary; in other words in all cases, I'm not talking just
the -- towards the West Puerto Chiquito Poocl, but also

north towards the Bear Canyon Unit.
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Q All right, when vyou contrast the two
lines, the dashed yellow line with the dashed blue line,
you have wells in this group and wells in this group, the
relationship in Gavilan Mancos and West Puerto Chiquito
Mancos tells you what, if anything, with regards to obser-
vations concerning a boundary between the expansion area
and the main injection project area of Canada Ojitos Unit?

A Well, it indicates to me that the wells
that are in the upper trend that we've highlighted with the
blue 1line, are receiving some sort of a pressure support
that 1is =-- that the wells in the lower line that we've
identified with vyellow are not receiving, and I believe
that that is an indicator that the wells along the eastern
edge of Gavilan, we've got a few wells in the Canada Ojitos
Unit in there for informational purposes only, but they
basically are reflecting a higher pressure, I believe,
because they are receiving pressure support from the unit.

Q Let's 1look specifically at the orange
line. Do you see the blue dashed line; when we get to the
bottom of it it's got a little hook on the end?

A Yes.

Q If we 1look at the end of the yvellow
dashed 1line and then you have a dashed orange line, down
here another little hook?

A Yes.
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Q Is there any difference in the slope of
those two hooks on the end of each of those displays?

A Yes, there's a pretty significant dif-
ference between the two, the wells in the upper set of
wells, Dbetween the two points that we measured pressure in
the (unclear) at the low rate of production, the recovery
efficiency from the reservoir was 8900 barrels of oil per
pound, which contrasts to the average of 2100 barrels per
pound that these wells exhibited during the high rate of
production.

Q Mr. Douglass raised yesterday with Dr.
Lee the information from your testimony in the March, '87,
transcript. 1It's found on page 214 of that transcript, Mr.
Roe. Do you have a copy of that?

A Yes. Yes, I do.

Q I have taken a copy of the Proponents
Exhibit Number Twenty and put it in front of your Exhibit
Number Four for a moment so you can aid me in an explana-
tion of the basis upon which you were making the testimony
in March of 1987 concerning what you found to be a pressure
loss in terms of pounds per year in the Canada Ojitos Unit.
Would vou tell us the basis upon which you made that state-
ment?

A Well, I -- I used data that pretty much

was provided to me through my review of -- during this
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period of time I worked, I don't think it's any secret,
I've worked very closely with Mr. Greer and had access to a
tremendous amount of information and I -- during this time
frame we were concerned with Gavilan declining at 5 pounds
a month where prior to that the unit had declined at a
considerably lower rate. So --

Q Give us a point of reference. You've
used 20 vears in the testimony. What's the -- what's the
time period?

A Okavy. Basically I had access to some
information that Mr. Greer had from some of his injection
wells. In particular he had shut one of his wells in and
used it as a pressure observation well and the 11 pound per
year figure that I quoted during my testimony came from --
the particular time frame that this covered was, say, 1972
through mid-1980. That particular well did decline in its
pressure, and again, we -- we were not measuring bottom
hole pressure, so there is a variable there; however, be-
cause this well was in the gas cap area and Mr. Greer dur-
ing this time made some effort to be sure that there was
nothing but gas in the tubing, and he did this by period-
ically displacing the tubing and casing with gas, such that
we Kknow there was nothing but gas in the tubing, we feel
that the injection or the static pressure that we observed

in that well during this time frame, the '72 through early
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'80, does reflect what was happening within the West Puerto
Chiquito -- or the Canada Ojitos Unit, the pressure main-
tenance project, and that was an average of about 11 pounds
per vyear during that time frame, and we had, at the time I
quoted the 20 years, I think that was 1987, and I probably
stretched 17 years just a little but we still had no reason
to think the pressure wasn't performing along those trends
because of our continued observation of the pressure in the
gas cap area.

Q Taking that information, now, and inte-
grating it with the information you have observed and ana-
lyzed concerning the pressure test period, do you see a
pressure barrier between the pressure maintenance project
itself and the expansion area and Gavilan on the other
side?

A No, I don't. In fact I think that my
explanation for the fact that during the high production
rate we start seeing where prior to the June 30th pressure
measurement all of the pressure data points fell within a
fairly reasonable range. In other words, you could take a
bracket and draw down through there, and we have pressure
data for many other wells that that are not on this plot.
I just =-- but most of the other wells only serve to confuse
the plot, but we have lots of pressure data that prior to

19 -- June 30th of 1987, all wells within the Gavilan
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Mancos Pool pretty much followed the common trend and
within a fairly narrow range.

Beginning with the high rate of produc-
tion in the initial test phase, we start seeing those wells
deviate and the separation, or the range becoming wider and
wider, and in fact it's wide enough that I have actually
broken it up into two trends, one that I've identified with
the blue line and one with the yellow, and the inference to
me 1is that the wells along the blue trend are receiving a
pressure support.

Q At a lower rate of withdrawals, then,
the pressure support from the project area is able to stop
to some extent the withdrawal rate from the expansion area
into Gavilan?

A : Well, vyes, we see that from the fact
that the yellow curve, is is more removed from the pressure
maintenance area to the wells along that trend and they
experienced a higher rate of decline than did the wells
along the blue trend, which are closer to the unit, and
also the fact that the wells that are more removed from the
Canada Ojitos Unit, they did reflect a flattening in trend,
this was identified by the orange line, as we move into the
lower rate of production.

Q Let's 1look at the gas/oil ratio plot,

now, Mr. Roe. Let-me follow along with the pointer on the
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gas/o0il ratio plot and you tell me when I get to the point
where the Commission took action in September lst of '86 to
restrict the gas withdrawals from Gavilan?

A Okay, that's September, '86, right
there.

0 Can we conclude from this analysis, Mr,
Roe, that when the Commission took action to reduce the
rate, that the gas/oil ratio shoots up?

A The gas/oil ratio did increase.

Q Is that result of the Commission taking
action to reduce the rate?

A I don't believe so. In September we had
41 wells producing. In October there were 48 wells that
were producing. So between that one month period there
were 7 wells. Like I said earlier, this is a time period
that within Gavilan we had potential for 100 locations with
the wells drilling or well locations and the wells being
completed, and so the rate of withdrawal is increasing dra-
matically. Like I say, from September to October there
were 7 wells added plus 2 wells in the boundary area of the
Canada Ojitos Unit were placed on production.

Q Your analysis shows you that this in-
crease 1in gas/oil ratio is attributable to simply the in-
creased withdrawals from additional wells in Gavilan?

A Well, that's one of the reasons it went
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ahead and inclined.

Q What are some of the other reasons?

A Well, not all operators were -- actually
reduced their rates of production during that early or late
period of the restricted allowables.

Q We have certain wells that in Gavilan
Mancos that were producing more gas than the gas/oil limit-
ation established 1in September 1lst of '86, and that would
explain for some of the rise in the gas/oil ratio during
that lower rate period?

A Yes. The -- basically we did see a drop
in o0il Dbut basically some of the higher, bigger volume
wells did not restrict their rates correspondingly, so a
reduction in oil from the pool but continuing on at higher
gas/oil ratios is reflected and is a little misleading from
the standpoint it does look like there was an increase in
gas/oil ratio resulting from the reduced allowables.

Q As we move up, then, the gas/oil ratio,
at what point do we then have a significant event in the
gas/oil ratio upon which you would like to comment? What
happens in December of '86? We have a drop in the gas/oil
ratio and it bumps back up?

A Well, the =-- 1in December of 1986, I
didn't look at that particular month, but my guess is we

had 49 wells in December and in January there were 53 wells
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producing, and so I feel probably what you're seeing here,
because this reflects total from the pool, where there was
some additional wells placed on production, 4 additional
wells, that some of those wells coming on at lower gas/oil
ratios would actually reflect a poolwide reduction in the
gas/oil ratio, which is a little confusing.

Q As we continue up the gas/oil ratio
curve we get to a point here between December of '86 and
July of '87 that drops, and then it goes significantly
higher. What is occurring here in the reservoir, Mr. Roe?

A Okay, the reservoir, again bearing in
mind that I -- I picture what happens in a reservoir as the
-- I interpret the reservoir as having a very good internal
communication throughout the reservoir, and so what happens
at any one point in the reservoir is affected by what's
going on at other points in the reservoir.

Now, particularly two months that are
reflected on that peak in the gas/oil ratio curve are --

Q The two months?

A Yeah, the peak would actually be June of
1987 and the earlier bump would be May of 1987, and what --
the distortion that makes that gas/oil ratio curve jump up
there, and you see this on all of the gas/o0il ratio curves
we've seen presented so far, there were some wells that --

I'll use Dugan Production as an example,
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We had a pump stick and so during June
of 1987 we had no oil production because we, for one reason
or other, did not jump out there and replace the artificial
lift equipment immediately, which, considering that the
well averaged -- was averaging between 1 and 3 barrels per
day preceding that, there wasn't any great economic incen-
tive for us to -- to rush to do it. So during June we had
no o0il production but we left the casing open to produce,
and so during June we had no oil and 1267 MCF of gas pro-
duction. Again a small volume but it reflects added gas
with no added oil.

Now we had a couple of other operators
that also had a similar relationship of their gas and oil
for one reason or another, and, for instance, Mallon 0il
during June of 1987, he only produced 118 barrels of oil
but he had nearly 1l2-million cubic feet of gas.

A couple of other operators had high
gas/oil ratios, probably not accounting for a whole lot,
but when you have that distortion in your gas/oil ratio
curve, or your relationship of oil and gas production, it
distorts the poolwide GOR curve.

Q What occurs with the balance of the
gas/oil ratio curve when it makes this big U-shaped dip and
then comes back up?

A Well, pretty much that time frame is --
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is the July, August, September and October of the initial

phase of the production testing and during that period --

Q
seeing the effects

A

there, that was --

10

0 ¥ 0 » O P 0O P O PP O »P» O ¥

>

again, I'm not

Take me through and tell me when we're
of the high rate test period.

Well, basically you're first effect was

Right here?
Yes.

This is July?
Right.
August?
August.
September?
Right.
October?
Yes.
November?
Right.
December?
Yes.

All right.

Now, again, the significance there, and

sure why there was a distortion in June's

gas allowable or gas production with respect to oil produc-

tion, but if you contrast any particular operator's oil
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production, gas production, and gas/oil ratio, which you
can do by looking in my Exhibit Number One, I present the
operator totals and again those are the production statis-
tics that are on file with the New Mexico 0il Conservation
Commission, the C-115 reports, but if you contrast what was
happening in any operator, April, May, June, you can see
that the shift in o0il and gas production was not, in my
opinion, related to what was happening in the reservoir;
probably it was something more mechanical.

So the actual gas/cil ratio reduction as
we go from the period preceding July and compare July to
it, if the contrast is not as great as it would appear by
June's gas/oil ratio to July's gas/oil ratio, it's quite a
bit misleading.

Q Are there any further points on the
gas/o0il ratio display that you'd like to comment on?
A Other than I would point out that the
August gas/oil ratio 1is going down with respect to July,
but the September and October gas/oil ratio are actually
starting to exhibit an incline and to me it is an incline
that I =-- I can realistically project the gas/oil ratio
projection from the trend that was established with the
last month being March of 1987.
So I have not dug into it to the degree

that I probably would like to, but I do feel the gas/oil
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ratios that are depicted with May and June, are a little
misleading and to compare what happened to the pool gas/oil
ratio during the high rate of production to the May and
June to the May and June allowables, it was -- it could
leave with you with the misguided idea of what was happen-
ing in the reservoir.

And agalin we see this on the individual
production curves which we will go into in my last exhibit.

Q (Not clearly understood} per pounds of
pressure loss and we get to the end of that curve and we
have the orange hook on the end, what is the barrels of oil
per day per loss of pound of pressure for this period?

A The -- during that period those wells,
and again, there's nothing magic about that line, that is
an eyeball average through there, but it's 8900 barrels of
0lil per pound 1loss of pressure that that small group of
wells exhibited during the second phase of production of
the Commission ordered test.

Q And what is the barrels of 0il per pound
of pressure loss for this portion of the display following
the yellow dashed line?

A During the -- that was a 3700 barrels of
0il per pound, and again I stress, I found that, I guess
there's a real need to qualify all of your numbers. but

that is an eyeball average, that's not a mathematical aver-




TOLL FREE IN CALIFORNIA 800-227-2434  NATIONWIOE 800-227-0120

FORM 28C20P3

BARON

10
1"
12
13
14
15
16
17
18
19
20

21

23
24

25

807
age of that data, but it does represent the trend estab-
lished by that group of wells.

Q What is vyour principal conclusion with
regards to that observation?

A I believe that the shift in the range
between wells that we now see within Gavilan, and the rela-
tionship of the recovery efficiency in terms of barrels of
0il per psi pressure loss, my explanation for that is that
the wells that are located in the general proximity of an
outer boundary of Gavilan, that you could receive a pres-
sure support. I believe they are receiving pressure sup-
port. Wells that are located towards an outer boundary of
Gavilan or within the gut of Gavilan that aren't a same
proximity to a possible pressure support, it is more evi-
dent to me that they aren't receiving a pressure support,
so pretty much the wells identified by the yellow trend are
going to be how the heart of Gavilan performs under a high
rate of production. The wells in the blue trend would de-
pict pretty much the future performance under unrestricted
rates of production of wells towards the outer boundaries
of Gavilan.

MR. KELLAHIN: Mr. Chairman,
at this time we would move the introduction of Dugan Pro-
duction Corporation Exhibit Number Four.

MR. LEMAY: Exhibit Four into
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the record without objection.

Q Were you present in the hearing room
this week, Mr. Roe, when Mr. Elkins identified and describ-
ed Proponents Exhibit Number 36?

A Yes, I was.

Q In fact vyou've been present throughout
the week and heard all the testimony of the witnesses?

A Yes, I've been here.

Q Let me take you back to this exhibit.
Would vyou explain it in English to me as an engineer, what
are we looking at here in Mr. Elkins display when he shows
us rate of pressure decline in pressures per minute?

A We're basically identifying a rate of
pressure change. In this particular paper they were relat-
ing it to psi per minute but it would be similar to what
we've been talking about so far in the rate of pressure
change within the pool, and that's what they were, I'm sure
trying to approximate, is draw a relationship by reservoir
pressure change to something they could do in the labora-
tory.

Q And Fawcett (sic) and Muscat have got a
display here to show engineers that if we can get a large
enough pressure differential in operation conditions in a
reservoir and get above where the plot says recovery not

rate sensitive, we can get to a point in the reservoir
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where the pressure differential measured in pressure versus
minutes, 1is going to be enough that we're going to improve
recovery out of this matrix if it's there.

That's what I understood this graph pre-
sents. Now I do want to gqualify. I have not read this
paper. I am trying to operate with the understanding that
was given to me yesterday seeing this exhibit.

Q Taking that basis of knowledge, can you
tell us operationally in Gavilan Mancos if we can get to a
pressure decline in psi per minute that will get us out of
this range where recovery is not rate sensitive?

A The -- it's my opinion you can't. During
the high rate of -- the unrestricted rate of production,
therefore the higher initial production phase of the test
period. We've already indicated that during that time, and
I believe that there were no wells producing with a re-
stricted rate during that phase, we -- we saw the rate of
pressure change of 45 pounds a month.

Q What's that to us in terms of psi per
minute?

A That would be, if my able helper's math
is exactly right, it would be .001 psi per minute.

Q .001. On this display, in order to get
rate sensitivity, what must we get to in psi per minute to

show the benefits of that pressure differential?
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A We need to get a rate of pressure deple-
tion that would exceed 1 psi per minute.

You need one point.

Yes, sir, 1000 times more than we were
actually encountering during the rate of pressure depletion
during the high rate of production test.

Now, now, I might comment, also, too, I
again qualified my statement because I am not sure what all
is behind this but it's my understanding that this particu-
lar sample had a matrix permeability of 480 millidarcies
and a porosity of 22 percent. It would be my belief that
when we deal with what kind of -- if -- if we accept that a
matrix exists at Gavilan, which we do have core analyses
that give us some numbers we can quote, the average poro-
sity in Gavilan is not 22 percent, it's more in the range
of 2 percent, and I stress, that's a porosity at ambient
conditions. I have, my -- my belief is when you put the
overburden condition, that porosity is no longer 2 percent,
it's down to around -- less, less than 1.

Also, our --

Q Let's talk about the core. Let's talk
about the Gavilan Mancos cores. We've got the Mallon Davis
core?

A Well, that's one of the cores that we

have as a data base, ves.
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Q I'm interested in the information on the
field observations of the core sample that was taken out of
the wellbore and analyzed in the laboratory and witnessed
by various members of the operating working interest Gavi-

lan group. Now which core is that?

A Well, the only core from the --

Q That's going to be the Mallon Davis
core.

A Yes, the Mallon --

Q That's the one --

A -- Davis core.

Q -- that's the one that involved Mr. El-
lis.

A Well, Mr. Ellis wasn't actually involved

with the core at the well site. In fact, the only company
representative at the well site was Dugan Production's geo-
logist, and Mallon O0Oil did have a consulting engineer on
location.

Q Tell me how the core was handled, how it
was taken to 