BEFORE THE
OIL CONSERVATION COMMISSION
STATE OF NEW MEXICO
Santa Fe, New Mexico.
June 19, 1952,

I THE MATTER OF:

Case 363: (NW Nomenclature) Consideration
of Sub-section (c¢) of this case was postponed to
June 19 upon request of Benson 2 Montin in order
that additional data might be compiled regarding

the West Kutgz-Pictured Cliffs Pool. Cases Ko.
=7 363 % 377
Case ii#: Benson & Montints application for Congolidated

an order establishing uniform 320-acre spacing of
gas wells drilled to the Pictured Cliffs forma-
tion of the Gallegos Unit Area and adjacent

lands in Twps. 28 and 29 N, Rge. 12 and 13 ¥, San
Juan County, New Mexico.
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TRANSCRIPT OF HEARING

4R. SPURRIER: Cases 363 and 377.»
MR. REED: If the Commission please, Seth and Montgomery,
Kr. Oliver Seth and Mr. Justin Reed appearing or behalf of
3enson and Montin, the Applicant in Case 377.
I wanted to make a brief statement of the case to the Commq
ssion, since it does involve some possibility of misconception,
First, the applicant is here concerned only with the lands em-

braced within the Gallegos Canyon Unit Area and lands adjacent
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"to it on the Northwest, which have been ~included Im Tthe appli=—

"inll ef

cation. The applicant doesn't intend, by this hearing, to effect

or be affected by any other spacing determination in any other
pool. Although certain references may be made to the Fulcher-
Kutz Pool, these will be only for purposes of illustration and
comparison. There is no intention to draw any support from, or
to detract from, any determination that has been made for these

other pools.

We feel that our case is one that is sufficiently strong
to stand on its own feet and support 320-acre spacing for this
portion of the common source of supply of gas wells in the
Picture Cliffs Formation. First of all, we expect to be able to
show that the lands covered by the application, together with
the present West Kutz Pool which has recently been established,
embrace a common source of supply of gas in the Pictured Cliffs
formation and that this source of supply is a separate pool from
the Fulcher-Kutz Pool. This actually removes any conflict
between Case 377 and Case 363 C. However, in order to avoid any|
difficulty and any misconception, we have protested 363 C up to
this point, Tecause we felt it would be wisest, from the Commisg-
ions standpoint, to consider the cases together.

Second, we expect to show that there are compelling reasong

for having 320-acre gpacing in the portion of this common sourcd

of supply covered by the application. First, because one well

fectively and economica&lly drain 320 acres, and second,
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because any denser drilling would be econd&i;;lly unfeasible and

would result in waste. Third, we hope to show that although the

Southern portion of this common source of supply, and that is
the present West Kutg Pool, has been developed on 160-acre spac-
ing that it is convenient and practical toc break the spacing in
this common source of supply along the Southern line of the
Gallegos Canyon Unit, and to have 320-acre spacing in the Korth-
western portion of the Pool. We will show that in order to in-
gure uniform spacing and to protect correlative rights, that the
well should be located on the Southwest and Northeast quarters
of the governmental sections, with only such exemptions as are
necessary for existing wells and future wells on good cause
shown and whatever offsets may be necessary.

I would like to call Mr. Greer now as a witness.

ALBERT R. GEEER,

having been first duly sworn, testified as follows:

DIRECT EXAMINATION

By MR. REED:

Q State your name, please.

A  Albert R. Greer.

Q Mr. Greer, would you state briefly your qualifications
as an expert in this case?

A 1 was graduated from Kew Mexico Schoeol of Mines in 1943

MR. SPURRIER: Mr. Greer, weren't you qualified 5efore thig

Cormission before?
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A I have testified before.

MR. SPURHIER: His qualifications are accepted.

Q Have you had considerable experience in making reser-
voir engineering studies?

4 Yes, I have., Part of my experience was spent wita
Anderson Prichard 0il Corporation, a period of about three years
two years oi which I did almost exclusively reservoir engineer-
ing work.

Q What is your present position?

A At present, I am employed by Benson and iontin as File
Superintendent for their operations in the San Juan Basin.

Q Does Benson and Montin 6wn acreage within the Gallegos
Canyon Unit Area?

A Benson and Montin owns a subgtantial part of the acre-
age within the unit and a few thousand acres outside the unit.

Q That is covered by this application?

A Which is covered by this application.

Q They are the operators for the Gallegos Canyon Unit?
A Benson and Montin are the operators for the Gallegos

Canyon unit.

Q Have you made a reservcoir engineering stud& of this
reservoir lying under the lands covered by the application?

A I have made a very careful and detailed study of this

particular reservoir. 1In fact when we initially set up our

progran of exploration: in this area, we went Lc great pains to

——
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and what the colored designations are, Mr. Greer?

maka it possible to obtain all reservoir information that was,

that could practicably be obtained.

G What was the purpose for doing that?

A Our initial purpose in wanting this unusually large
amount of reservoir information was in order to support a pipe
line into our area, which at that time we were quite concerned
with, because the present demand for gas in the San Juan Basin
did not exist and we were, or we felt that it would be necessary
to support a rather large reserve in order to bring the pipe
line into the unit.

Q Over what period of time has this study been made?

A The study itself commer.ced when we began drilling
wells, in August of 1951.

Q Mr. Greer, have you prepared a paper showing the lands
covered by the application and the present West Kutz Pool and
the Fulcher Kutz Poel?

A I have.

{Exhibit Ko. 1 marked, for
identification.)

Q I hand you Exhibit 1 in the Case and ask you if that is|
the map that you prepared?

A This is a map that I prepared covering the Gallegos
Canyon Area and the adjoining fields.

¢ Would you explain to the Commission what this map coverps
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4 I set out on this map the Kutz Can&éﬁ-Fulcher Basin
Field approximately as defined by the Commissions present orders
also the West Kutz Field.

Q The Fulcher Kutz is colored in ovrown?

A4  The Fulcher Kutz is colored in brown. The West Kutz
Field we have colored in green anda is about as the Commissions
orders rnow have it defined, plus two additional sections we have
colored in to bring this area up to join the unit boundary.
Then we have colored the Gallegos Canyon Unit Area in yellow and
an area tc the Northwest of the Gallegos Canyon Unit which is
covered oy tals application 1s colored in blue.

Q The lands covered by tne application are the lands
designated in yellow_and blue on the map?

A That is correct.

Q¢ Ian your opinion, ir. Greer, do the lands covered by
this application emprace a common source of supply of gas in the
Pictured Gliffs Formation with the lands in the West Kutz Field
designated green?

A From my study of the area, I have determined that the
area colored in green and in yellow and probably in blue cover

one common source of supply.

¢ In your opinion, is this common source of supply separ-

ate frcem that of the Fulcher Kutz Pool which is colored in browr
A It is definitely a separate saeurce cf supply from the

old criginal Kutz Canyon Basin Field.
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Q What is the basis for that opinion?
A We have found, in the drilling of wells between the

Gallegos Canyon Area and the Kutz Canyon-Fulcher Basin Area,
that there exists a belt of low permeability sands which effect-

ively separate these two pools. From core analysis and electric

log information and productivity of the wells drilled within
this belt, which we have cross hatched, we can definitely say
that this zone contains sand that carries a high connate water
content, a considerably lower permeability than in either Kutz
Cgnyon or rFulcher Basin, and as such has effectively prevented
the equalization of pressures between the two pools over these
millions of years in whieh there has been adequate time for
pressures to equalize.

Q If there had been communication, you mean?

A If the communication had been adequate it certainly,
the two pools certainly would have had an equalized pressure
when they were initially discovered.

Q There is no reason to expect that pressures will equal-

ize in the next few years, then?

A We feel that if the pressure,- let me change that. We
feel that if the communication has been so poor that pressures
did not equalize within one hundred pounds over a period of
millions of years, that the communication will still be so poor

over the next 20 or 30 years that there will not be drainage

between , or from, one pool to the other.

ADA DEARNLEY & ASSOCIATES

COURT REPORTERS
ROOM 12, CROMWELL BLDG.
PHONES 7-9643 AND 5.9546
ALBUQUERQUE. NEW MEXICO

-7 -



-

Q There are certain dry holes along the fringes of that

low permeable sand?

A Yes, there are several dry holes that have been drilled
which confirm our thinking in this respect. These wells are
Potash lNo. 2 Pipkin in Section 35, 22 Horth, 11 West. Another
well is Frontier Xo. 10 Bolack in Section 427 torth, 11 West.
Another is Benson-Montin No. 2 Gallegos Canyon Unit in Section
35, in 29 North, 12 West. Another is Birfros No. 1 Mattix in
Section 24, 30 North and 13 West. Arother is Western Katural
Ne. 1 Bolack in Section 2 in 27 North and 11 Weat. Another is
Wichinger No. 1 Crawford ir Section 31 in 29 North and 11 West.

Each of these wells in which production was attempted by
setting casing and ordinary completion methods, found very
little, if any, gas, and if the wells were shot, they produced
a substantial amount of water. The water, of course, being the
high almost immobile interstitial water which we normally find
in sands of extremely low permeability.

MR. REED: I would like to introduce Applicant's Exhibit
No. 1 in evidence at this time.

MR. SPURRIER: Without objection it will be received.

(Applicantts Exhibit No. 1
received in evidence.)

Q Did you have something further on that?
A Yes, I have a little more information. 1In regard to

the pressure data to which I referred, which establishes defi-

f
!
t

nitely that we have two different sources of supply, the initial
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ﬁressure in the Kutz Canyon-Fulcher Basiﬁ %ield ﬁas on the order
of 575 to 580 pounds. That pressure existed over a distance of
about 15 miles in which the pressures were equalized within just
a few pounds. We have found the same situation in Gallegos
Canyon-West Kutz Area, in which over app.roximately the same
&istance of about 15 miles, pressures have equalized within just
a few pounds or 465 to 468 pounds. The only variation from this
pressure, which we have found in each of the wells, is that as
we approach these belts of low permeability there appears to
exist a sort of transition in which the pressure commences its
increase across the impermeable barrier from one source of
supply to the other. We feel that the same will probably be
found true in the Southeast part of Kutz Canyon Field.

Q@ So there has been pressure equalization in the two
pools from Xorthwest to Southeast, but no pressure equalization
between the two pools from Southeast to Northwest, which is the
shorter distance tnan the overall length?

A A pressure equalization of a few pounds, say, over a
distance of 15 miles and yet a difference in pressure of 100
pounds or closer ﬁo 120 pournds over a distance of only one or
two miles across this impermeable barrier.

Q Mr. Greer, to your knowledge, has there ever been any
testimony presented to the Commission in any other case relating
to the spacing of gas wells in the Pictured Cliffs formation in

the lands covered by the application, either the West Kutz or
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Gallegos Canyon Area?

A To my knowledge thesre has been no evidénce presented in
support of any spacing pattern in this common source of supply
for which our application covers part.

Q How many gas wells have been drilled to the Pictured
Cliffs Sands in this area?

A We have drilled 7 wells within the Gallegos Canyon Unit}
In the West Eutg Field there has been approximately --

Q@ (Interrupting) I am referring only to the land covered
by the application. Have there been any other companies that
have drilled wells in that area?

4 Bay Petroleum Company, Corporation has drilled a well
in Section 26 in 19 North and 13 West.

Q¢ Are those wells located as indicated in the appliecationj
which we have filed a copy of, which I show you?

4 Yes, and there is one other well, Lot No., 1 Graham, one
mile North of the Bay well, which I believe hasg been completed |
this last week.

§¢ What is the status of these wells as to their productign?

A Three of the wells within the Gallegos Canyon Unit are
producing. Two of the wells completed in the Pictured Cliffs
are shut in, waiting on pipeline. Bay's well is shut in, wait-
ing on pipeline, and Lot No. 1 Graham is either abandoned or

temporarily abandoned in the Pictured Cliffs, I believe they are

attenpting to complete it in the Fruitland,
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Q Of these wells how many have been cored?
A Of the seven wells which Benson and Montin drilled, in

the Gallegos Canyon unit to the Pictured Cliffs Sand, five of
them were cored. We had excellent recoveries on the whole and
as a result we have an unusually large amount of core informa-
tion covering the Gallegos Canyon Unit.

Q Could you state to the Commission which of the wells
listed in the application were the ones that were cored?

A Benson and Montin Number 2, Gallegos Canyon Unit,
Number 3, Number 4, Number 5, and Number 7.

Q Do you have any information as to whether the Bay or

the Locke?’s well have been cored?

A Bay's well was cored. Locke's well was not cored.

Q What type of core analysis was made on the Benson and
Montin wells?

A We had two types of core analyses made, both by Core
Laboratories of Dallas. The analyses were run in their Farming-
ton Laboratory and in their Worland, Wyoming, Laberatory. In
each well we took several samples and had what we commonly tar14
conventional core analyses prepared, and then from all the rest
of the core we had special analyses run. I might explain the
difference in the conventional analyses and special analyses.

Q Go ahead.

A In conventienal analysis, a small sample is taken from

the core and run, which small sample is on the order of two or

N

s g ———a——
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three inches, whereas, in special analysis the entire core

section is analyzed, and of course, gives a better average
figure for the characteristics of the core. We have found, and
later confirmed with CGore Laboratories, that in sands which have

a high clay content, such as we have found in this area, that
the conventional analyses tends to give an erroneously large
porosity. Ip order to obtain an accurate figure for this poros-
ity we have, therefore, had the special analyses run, which
eliminates the error,

In our area the error approximates 4 to 5% of perosity
difference. In other:words, if the conventional analysis shdws

25% porosity the true effective porosity is on the order of 20%.

Marked Applicant's Exhibit HNo.
2, for identification.)

Q I hand you Applicantts Exhibit 2 and ask you to state
to the Commission what that is?

A Exhibit 2 contains copies of all of the core analyses
by the conventional and special analysis method, which were run
by Core Laboratories, and which covers Gallegos Canyon Unit wellp
Nos. 2, 3, &, 5 and 7.

MR. REED: 1 offer Exhibit 2 in evidence.

MR. SPURRIER: Without objection it will be received.

(Applicant's Exhibit Ne. 2 receivefi
in evidence.)

Q Has any other production research been run on the wells|

drilled by Benson and Montin?

e T st
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A We had Core Laboratories make a special additional
study covering characteristics of the Pictured Cliffs Sands,

which information is in addition to the regular core analyses.

(Marked Applicant's Exhibit No. 3,
for identification.)

Q@ I hand you Exhibit 3 and ask if that is the report of
that additional production research?

A This is a copy of the production research tests made
by Core Laboratories, for us, covering these particular wells.

Q What do those tests consist of?

A One of the tests which we were especially interested

in was capillary pressure measurements. In order to give us a

separate method of estimating the formation of water content in
addition to the information shown by the cores,in the last few
years work done with capillary pressure measurements of core
samples have indicated that on the whole, excellent results can
be obtained and that connate water content can be estimated
rather closely from these capillary pressure tests.

In addition, we desired to have still another method of
estimating the connate water content, so we had Core Laboratorie

run resisti¥ities of the cores and analyses of the formation water

From the electrical resistvity of the core samples, the resistiv-
ity of the connate water and the characteristics shown by the

electric logs, we have then a third method, whereby we can esti-

mate the connate water content.

Core Laboratories determined these core resistivities and
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water resistivities in order that we might make this calculationg

In addition, they went into some detail o explain the conven-
tional core analysis and special core analysis and the reasons
why one method is more accurate than the other for the measure-
ment of porosit}, which is the special analysis,and also why
the conventional analysis is more accurate for the measuremént
of permeability.

MR. REED: I offer Exhibit No. 3 in evidence.

MR. SPURRIER: Without objection it will be received.

(Applicant's Exhibit No. 3
received in evidence.)

Q Has any temperature and formation water analysis been
made for any of the wells?

4 For most of the wells we were able to obtain samples
of formation water, which we had analyzed and also temperature
surveys.

»
\ - . PR

(Marked Applicant's Exhibit No.
4, for identification.)

Q I hand you Applicantts Exhibit 4 and ask you if that
shows the results of those analyses?

A Exhibit 4 shows reservoir temperature in each of the
wells and sodium chloride content of the formation water as
determined by Core lLaboratories, and also the chloride content

of the formation water as determined by Core Laboratories.

MR. REED: I offer Appliicant's Exhibit 4 in evidence.

M. SPURRIER; Without objection it will be r§¢eived.

S N
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(Applicant's Exhibit No. 4
received in evidence.)

Q Has any electrical log surveys been made on any of the

wells?

A We ran electrical log surveys on four of the wells
completed in the Pictured Cliffs Sands.

(Marked Applicant's Exhibit
No. 5, for identification.)

Q I hand you Exhibit 5, and ask you if that is a copy
of those logs?

A Exhibit 5 is a copy of electrical logs run through the
Pictured Cliffs formation on Gallegos Canyon Unit Wells No. 3,
L, 5 and 7.

Q VWould you explain to the Commission what the attached
paper is on each of those logs?

A We have taken the information determined in the labora-o
tory as to formation, resistivity of the core samples and the

resistivity of the formation water and then from the electrical

log we can determine the resistivity of the formation as measur-
ed in the well, and from these factors, we can estimate the
connate water content.

This method of calculation was initially developaed by Mr.
Archie of the Shell 0Oil Company, and has received increasing
acceptance over the last few years as an excellent method of
estimating the connate water content where it is possible to

obtain information as to the resistivity of the formation water
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and resistivity of the formation itself. We have these figures

from Core Laboratories analyses and, therefore, feel that we hav
reasonably accurate methods of estimating the connate water.

MR. REED: Offer Exhibit 5 -~ Go ahead.

A (Intefrupting) I would like to point out in particular
Gallegos Canyon Unit Ne. 5, in which it is evidenced that there
is a marked change in the resistivity characteristics betwesen
the upper and lower parts of the sand. 1In this particular well

we found about 80 or 90 feet of Pictured Cliffs sand. All of

this sand showed porosity and might have been interpreted to be
productive. However, from this electrical log we can determine

that the connate water contents in the upper part of the sand

is only about 50%. We calculate 49.6%, whereas in the bottom
of the sand the formation watier content frem_aur electrical log
calculations would be approximately 81%, which is too high
connate water content to allow commercial production. That
section, if it produced anything, would probably produce just
water, . In'the.completion of this well, we plugged off this
lower section, which is interpreted to be water production. A
similar calculation was made for Ko. 7, showing the difference
in connate water content of 34% in the upper part of the sand
and 78.8 percent in the bottom part. Incidentally, on No. 7 it

is quite apparent from this electrical log and the connate watex

content information that, alchough we had about 100 feet of

[¢]

Pictured Cliffs sand, only about 30 feet of it is gas prcductiv?

A iy e S
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I should point out one more thing, and that is, in running

the electric logs we had miero-logs run which confirms the core
analyses and confirms our other estimates of net pay thickness,
as distinguishS¢ by the micre~log.
MR, REED: I womld like to offer Exhibit 5 in evidence.
MR, SPURRIER: Without objection it will be received,

(Applicant's Rxhibit Ne. 5
recaived in evidence.)

¥R. SPURHIER: Let's take a five minute break.
(Recess)
¥R, SPURRIER: You may proceel, Hr. Greer.

(Barked Applicant's Exhibit
Ho. 6, for identification.)

Q I hand you Applicantts Exhibit 6, Would you state
what that is, please?

A Exhibit Ho. & shows a comparison of elsctrical log data
with a gas increase log of two wells which were drilled quite
close together. This information gave us a method of confirm~
ing our caloulations made by electrieal log data.

Q How wers these tests made?

A The well on the left hand side of the exhibit is Benson
Montin No. 8, whieh was drilled threugh the Pictured Cliffs sand,
and completed in the pakato formation. We then drilled a well
to the Pictured Cliffs Sand about 300 feet from No. 8. Those
wells then are quite close togethsr and we feel that the sand

___characteristics are probably nearly idemtical in one yvl;_gs'm“a
ADA DEARNLEY & ASSOCIATES

COURT REPORTERS
ROOM 12, CROMWELL BLDG
PHONES 7.9645 AND 5.9546
ALBUQUERQUE. MEW MEXICO

-17-




compared to the other. We have shown by the green coloring the
total thickness of the Piectured Cliffs Sand in this particular
well, which is approximately 115 feet. The part of the sand

that we calculated to be productive is colored in yellow. This

we would determine from our electrical log analysis and just in

general, I would like to point out that this well was drilled
with clear water, and this water was on the Pictured Cliffs
formation for several weeks, while the well was drilled all the
way to the Dakato sand. For that reason, there has been some
invasion of fresh water into the sand and has, therefore, in-

fluenced the exact amount of the resistivity of the formation.
in

But/general the characteristics of the resistivity are quite
different from the upper part of the sand, as compared with the

lower part.
In confirming this calculation, when we drilled well No. 6,

which is shown on the right hand side of this exhibit, we meas-
ured the increase in gas production as we drilled the sand. 1In
order to do this we set pipe on top of the Pictured Cliffs sand,
I say on top, it was about 5 feet into the sand, moved the
rotary off and drilled a well in with &able tools. ‘Every few
feet we would shut down and measure the amount of gas. By the
améunt of increase as we penetrated the formation, we were able
to tell how long we encountered productive sand. This distance

isshown by the red coloring and it can be seen after about 30

feet of penetration below the pipe the gas quit increasing.

SOOI
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It happened at that particular point that one of the,
because of difficulties with the rig, it was shut down for 4O
hours. When we resumed drilling we made a bailing test to
determine how much water had filled up in the hole at the end
of the 40 hours, and we found the bailer perfectly dry. There
was not a drop of water being produced when our total depth was
about 1466. We drilled a few more feet and found no increase
in gas production, and then, at about a depth of approximately
1475 to 80 we shut down for another 12 hour bailing test to be
sure that we had not picked up any water, but at this point we
found that the well had commenced to make water and we made a
test at that time, in order to determine the amount, which as I
recall was approximately 2 gallons an hour.

This we consider to be positive evidence that we had passed

through the productive part of the sand. Just the fact that the
gas failed to increase, of course, we might consider negative
evidence, but the faetthat we picked up water definitely con-
firms the fact that we had drilled through the gas pay and went

into non-productive formation. Therefore, although there is

115 feet of Pictured Cliffs sand which is porous in this parti-
cular area, we are convinced that there is only about 4O feet
of productive sand.
MR, REED: I offer Applicantts Exhibit Ho. 6 in evidence.
MR. SPURRIER: Withgut objection it will be received.

(Applicant®s Exhibit No. 6
received in evidence.)
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(Marked Applicant's Exhibgt
No. 7, for identification.)

Q I hand you Exhibit 7 and ask you to state what that is?

A Exhibit 7 is a similar type of gas increase log which
was made for Well No. l. We had initially proposed to core this
well and have similar information on it, as our other wells as

were cored, but the Farmington sand blew out at about 500 feet,

and it was necessary to carry heavy mud; and because of that we

gave up our plan to core the well and set pipe on top of the

sand and drilled it in with cable tools, and in so doing, we
were able to determine the rate of increase in gas production
as we drilled this well,

Q What does that show in comparison to the other well
that was drilled with cable tools?

A This shows that in this particulat well we had approxi-
mately 15 feet of productive sand below the casing and there
was possibly four or five feet of sand above the shee, which
gives us about 20 feet of sand in this particular well. This
was our first well in the area. It has been customary practiée
throughout both Kutz Canyon-Fulcher Basin and the West Kutz area),
as it had been developed at that time to drill the entire section
of Pictured Cliffs formation and shoot it in, completing the
well., We followed this standard praectice on this particular
well, although we felt that the section which ws could shoot,

which would be from around ten feet below the pipe, would

probably be the section that was not productive. We, therefore,

£ RN mmimaian wrm - e
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"E;iiéd this well for two or three days after shot in order to
gee if the increase in gas production as a result of the shot
would hold up. It did not. In our mind, in my mind this shows

that the lower section, since it did not increase after the shot

-

is not gas productive. The only production that we can expect
from this particular well must come from the upper 15 or 20 feet

of sand, which was too close to the pipe to effectively shoot it}

MR. REED: I offer Exhibit No. 7 in evidence.
MR. SPURRIER: Without objection it will be received.

(Applicant's Exhibit No. 7
received in evidence.)

(Marked Applicant's Exhibit
No. 8, for identification.)

Q I hand you Applicant's fxhibit 8 and ask you to state
what that is?

4 Exhibit 8 is a summary of our calculation of connate
water content., As I indicated before, we sstimated the connate
water content from three separate and distinct methods. One of
them was from a speclal core analysis, another was from electri-
cal log data plus registivity measurement of the sand and forma-
tion water, and the third method was by capillary pressure
measurements.

We would like to point out that in estimating the connate
water by special core analysis, that the total waters measured by

Core Laboratories showed a content in excess of 60 percent. We

felt that there was a possibility that in coring this particulan
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sand with its high shale content, thaﬁwigmﬁiéht have picked up

some filtrate from the drilling mud, which would give us a highe

A

water content than actually existed in the formation. Core
Laboratories has done a lot of work in estimating or-in calcu~
lating the true formation water content from the total amount of
water which they measure in their laboratories. This has been
determined from quite a lot of experience, which they have had,
with a number of sands in the past.

They have pointed out, however, that with shaley sands,
that their method might not be as accurate as is ordinarily
found f&r sands that are relatively clean. We have deviated a
little from a conservative standpoint, which we think, engineers]
should be conservative in estimating the considerably lower
connate water content than is indicated by the core anal}ses
themselves.

We have estimated that by calculating how rmuch the forma-
tion water in the cores was diluted as a result of the mud
filtrate entering the core while the well was cored. As an
example of how we calculated that, we know the formation water
to have a chleride content on the order of 34,000 parts per
million. This we determined by aectually measuring éome of the
water produced from the wells. In analyzing the core, Core
Laboratory ran chlorides for us throughout the section cored,
from individual samples of the cores. The chloride content

shown by their calculations was approximately 20,000 parts per
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"million on two of the wells, and around 28,000 parts per millien
on another of the wells. We, therefore, reduced the total water

shown by the Core Lab. analysis by the ratio of 20,000 to 34,000
or, 28,000 to 34,000, whichever the case might be, in order to
arrive at total water content within the core sample corrected
for this filtration of water from our mud. We feel that gives
a minimum water content that we can possibly estimate from the
core analyses. The summary of that is about 50.3% as an average
from four of the wells.

Our electfié log data showed an average connate water con-
tent of 46.6%. The separate capillary pressure showed connate
of 53.6. The average of these three is 50.1% connate water
content. The overall averages all agree within a few percent.
¥e feel that we have a very reasonable figure for connate water
from these particular wells, as a result of this rather extens-
ive research work we have done.

MR. REED: I offer Exhibit 8 in evidence.

MR, SPURRIER: VWithout objection it will be received.

MR, REED: Our next item is a general summary and conclusiopn
of some of the reservoir characteristies. It would probably
take sometime to present it completely. I wonder if it would be|
helpful to break now and meet earlier this afternoon.

MR. SPURRIER: We will recess until 130,

{NOON RECESS)
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AFTERNQON SESSION
MR, SPURRIER: The mesting will come to order, please, Fire
Greer.

(Continued)
By MR. REED:
Q You are thes sams Nr. Greer that testified this morning?

A Yes, sir.

Q Nr, Oreer, as a result of the study that has been made
in the data that has been compiled, concerning the reservoir
under the lands invelved in the application, what are your con-
clusions as to the perosity, permsability, connate water and

thickness of the pay, and other reservoir characteristics?
L We have sunmarised most of the reservolr characterlis-

tics and have set them out on an Exhibit.

(¥arked Applicant's Exhibit
Koe 9, for identification.)

& I hand you Exhibit No. ¥ and ask you to identify that,
and just tell what it shows,

A Exhibit Nos 9 shows certain reservoir characteristics
which we found from our study of the pay thickneas, the porosity,
the permeability and the connate water content for the Pictured
Cliffs formation in eash of these wells that we cored,

¢ What are your conclusions as to those characteristica?

A  Four of ths wells, on four of the wells we have what
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it will take to lift the water through the tubing will vary a

we consider excellent information and from those four, we have
drawn average values for the reservoir characteristics and those
averages are, for net pay thickness-40}% feet, porosity - 18%,
connate water - 50.14. The average permeability was 5.9 milli-
darcys.

From this information we can determine the total volume of
gas in place, per acre foot and alao, the recoverable gas to an
abandonment pressure we estimate to be 150 pounds. We have also
estimated the reserves recoverable to an operating line pressure
of 250 pounds. These figures are total gas in place, 137,000
cubic feet per acre foet. Recoverable to 150 pounds, 95.5000
cubic feet per acre foot, and recoverable to 250 pound line
pressure, 65,000 cubic feet per acre foot.

Q What is the basis for your estimate of the abandonment
pressure?

A VWe have two ways of making estimates of abandonment
pressure. One is that as the reservoir pressure declines the
wells productivity decline, and at some point, which we estimatﬂ
to be around 150 pounds, the productivity of the wells will be
80 low as to be uneconomic to produce them.

The other factor determining abandonment pressure is that
line pressure at which we can 1lift the water which accumulates
in the bottom of the hole, through the tubing and so unload the

well as to allow the gas to produce. Now, Jjust what pressure
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little from one well te another. DBut it's going to be on an B

order of 50 to 100 pounds. Therefore, when we operate with a
line pressure of, say, 50 pounds or 100 pounds, we may have to
shut the well in, let the pressure build up before we can un-
load the water out of the well. When we reach a point as the
pressure declines, that we can't 1lift the water out of the well,
that will define our abandonment pressure.

Q Which you estimate now at 150 --

A (Interrupting) Which we estimate to be on the order of
150 pounds.

Q@ What is the basis for your figure of 250 pounds line
pressure?

A That is approximately the line pressure at which the
wells are now being eperated. (n our particular wells it has
varied from around 225 pouhds to about 250 pounds.

In the old Fulcher Basin Field, the area farther east from
the compressor station, the line pressure has been on the order
of 250 to 300 pounds for a period of approximately ten years,
We presume at sometime the gas company will lower the line
pressure, but we don't know when. In our area we also hope that
the operating line pressure will be lowered in time; but we have
no definite means of knowing when it will be lowered and, of
course, the gas contracts that are written do not set out a
definite time at whieh this pressure will be lowered. So, all

that we can do is estimate our recoverable reserves at this timd
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on the basis of ten years, on the basis of "250 pounds operating
line pressure. For that reason we consider 65,000 cubic feet
per acre foot a reasonable figure at which to base the pay out
of the well.

I would like to go a little further with our reserve
figuring that the line pressure will eventually be lowered to
150 pounds. We will ultimately recover about 95% MCF per acre
foot, which for 404 feet of pay is about 3,850,000 cubic feet
per acre. That is a, we feel, a quite reliable figure. We
have behind it all of our reservoir work, our net pay thickness,
porosity and connate water and reservoir pressure, which we can
measure quite accurately, and we feel that that ITigure 1s more
accurate than can ordinarily be obtained in gas fields.

Kow, the productivity of the wells that we have now con-
prleted indicate a capacity to produee into the line of about
550,000 cubic feet per day, which is on the order of 16,000,000
cubic feet per month. Now, with the reserve of 3,850,000 cubic
feet per acre and a productivity into the line of 16,600,000
cubic feet per month, our wells will produce into the line at a
rate which will deplete about 4 3/10 acres per month of ulti-
mately recoverable reserves, or about 52 acres per year., That
is a, that indicates a relatively high capacity to produce as
compared to reserves., That is a figure that we think is import-
ant. 52 acres a year initial deliverability into the line,

when we talk about 160-aere spacing is almost ridiculous.
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Q As the area is drilled up that rate of production will,
of course, drop off it, will it not?
A That is true. The closer the spacing, the faster the

pressure will drop off, and the faster the rate of production
will accordingly drop off.

FRe. SPURRIER: Mr. Greer, do you mean 52 acres per well?

A Yes, 52 acres per well, per year.

MR, REED: I would like to offer into evidence at this time
Bxhibit No. 9.

MR. SPURHiER: Without objection it will be received.

(Applicant's Exhibit No. 9
received in evidence.)

Q From the study you have made, in your opinion, Mr.
Greer, will one well on the acreage covered by the application
efficiently and economically drain 320 acres of land over the
gas supply in the Pictured Cliffs formation?

A From the work we have done in regard to drainage, we
feel that one well will efficiently drain even more than 320
acres. We have work that evidences at least 640 acres effic-
ient. drainage per well.

Q Are there any examples in your production history that
tend to support this conclusion?

A We have an example in regard to drainage which reflects
a decline in pressure for a well drilled in an area after pro-

duction had been started on offsetting wells.

A
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(Marked Applicant's Exhibit
No. 10, for identification.)

Q I hand you Bxhibit 10 and ask you if that shows the
well and the offset?

A Exhibit No. 10 is a plat of the area showing the unit
in the West Kutz Field and colored in yellow on this exhibit is
an area on which we have excellent reservoir pressure informa-
tion, and in which four wells were drilled and completed last
year and shut in pressure tests taken on those wells, and then
they were tied into the line and commenced producing in January.
Then in the month of May, the well indicated by the red circle,
which is Hancock No. 11, Hancock in Section 3 and 27 North, 12
Weat was completed, this well shows a pressure which is approxi-
mately 20 pounds less than the initial pressures of the other
wells, which were drilled before production was started in this
area.

I would like to give you those exact figures. In Section
2, Danube No. 1, Harmon was completed in August of 1951 at
initial shut in pressure of 466 pounds. Harmon No. 2 had an
initial pressure of 46l pounds. Then in Section 3, Danube
Thompson No. 3 had a shut in pressure of 463 pounds; Then in
Section 34, in 28 North, 12 West, Benson and Montin No. &,
Gallegos Canyon Unit had initial pressure of 464 pounds. These
four wells were drilled on three sides of the Hancock No. 11,

and definitely established the initial reservoir pressure in

that area.
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They are all within one or two pounds of 465 pounds, with
the exception of Harmon No. 2, which is off four pounds from
that. Those shut in pressures were taken by representative of
El Paso Natural Gas Company with a degd weight tester, were
witnessed by a representative of th; Conservation Commission and
myself. The pressure on Hancock No. 11, I took it perscnally . ..
‘with.a dead weight tester and, are as follows:

On May 26th, after shut in nine days, the well showed
pressure of 44l pounds. This was a spring gauge Lhl4 pounds.

On June 3rd, after shut in 17 days, it showed 443 pounds on
my spring gauge. I assumed from that that the well had probably
built up to a2 maximum and from that point on continued taking
pressure tests with a dead weight tester.

On Juyne 7th, after shut in 21 days, the pressure was L4 6%

pounds.
On June 8th, shut in 22 days, 4464 pounds.

June 1lth, shut in 25 days, it was L4463 pounds.

That is a pressure decrease from virgin pressure of about
18 or 20 pounds. This definitely indicates that in the brief
period of 4 or 5 months production from offset wells, that the
gas under this particular tract had been efficiently drained,
and in fact, something on the order of 6 or 7 percent of the
reserves have already been produced out from under that tract
before the well was eompleted. We feel that these are representp-

tive pressures for that particular well for two reasons. One is

| _the well had a good initial productivity, over a million -eubic |
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feet per day natural. After shot, shows a productivity on the

order of 3,000,000 feet. A well with this capacity will ordi-
narily build up quite rapidly as long as there has not been a lot
of production taken from the ﬁell. It was open only a short

time after shot, approximately two or three days, and for a well
of that capacity and under those conditions, we would anticipate

a maximum pressure within four or five days. We feel this

evidence is conclusive that the offsetting wells drained a
distance, approximating, a half mile from each well, which is a
total drainage area on the order of 600 acres per well.

MR, HEED: We would like to offer Exhibit 10 in evidence.

MR, SPURRIER: Without objection it will be received.

(Applicantts Exhibit Neo, 10
received in evidence.)

(Marked Applicant's Exhibit
No. 11, for identification.)

Q HMr. Greer, I hand you Exhibit 11 and ask you to identify
that?

A  Exhibit 11 shows the estimated future production rate
and cumulative production expressed in terms of income, which
we can anticipate from an average well drilled in the Gallegos
Canyon Unit on 160-acre spacing. That calculation is based
primarily on the information which we have developed in regard
to reserves. The acecuracy of that calculation will be directly

proportional to the accuracy of our reserve estimates, and we

feel that they are quite accurate.
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Q What does the graph show?

A TFor one thing, it shows that with wells drilled so
close together and with the capacity to produce, which is so
high in comparison to the reserves, that the production rate
will decline quite rapidly.

Q By so close together, you mean on 160-acre spacing?

4 I mean on 160-acres. Witk an initial deliverability
into the line of 5,060 cubic feet per day per well. We would
anticipate that the production rate would be down to 3,000 cubic
feet per day. At the end of five years it would be on the
order of 50,000 cubiec feet per day, approximately one-tenth the
initial deliverability in the line. At the end of ten years
the cumulative income for one well would be about 22 or 3 thous-
and. It costs approximately $17,000.00 per well to drill and
complete wells in this area. We anticipate in operating cost
a minimmm of $25.00 per well per month, which is $300.00 a year
or $3,000.00 in ten years. So, at the end of ten years we
would have invested,.in an average well, $17,000.00 building and
development cost, $3,000.00 operating expenses, for a total of
$20,000.00. This does not include the cost of the leases initi-
ally. It is quite definite that we cannot economically afford
to drill wells under this type of spacing pagtern.

I would like to point out that this caleulation, that this
type of calculation has been developed over a number of years

subsequent to the initial back pressure testing, which was in-
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augerated by the Bureau of Mines. It hasnﬁééomergenerally

accepted by the industry as a method of projecting production
histories of gas wells. We feel quite confident in our predicted
production performance as set out on this graphe.

I would like to add, that the total factors that we have
used in constructing this graph are the reserves, which we have
previously gone over, plus back pressure test information. KNow,
in tak ing back pressure tests on wells we have two experimental -
constants that have to be determined for the particular wells.
One of them can be determined quite acecurately by production
into the line. The other constant has been determined over a
number of years to be quite consistent for gas wells and varies
from a factor of around five or six tenths, up to about one.

The theoretical value for that factor would be very nearly one.

In ourback pressure tests of wells in this area we have found
that factor to be within approximately ten percent of one, and
have used a factor of one in making eur calculation. We anti-
cipate that the production history will very closely par&llel
this fate as set out here. There is only one thing that could
effect the shape of that production curve, and that would be,
if the wells areAdrilled, say, in one end of the unig, only such
that they could drain the entire unit for the distance of the
mile or three or four miles, then this production curve would

flatten out and the production rate would not drop off so fast.

The reason being that the wells would be producing gas from
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‘tracts outlying their own 160-acre units. That sort of thing

has happened in the o0ld Kutz-Canyon-Fulcher 3asin thing in the

past and has caused a great deal of misconception in the pro-

ductivity of the Pictured Cliffs well,
MR. REED: I would like to offer Exhibit 11 in evidence.

MR. SPURRIER: Without objection it will be received.

(Applicant's Exhibit No. 11
received in evidence.)

Q Mr. Greer, is there any production history in the Fulcher
Kutz Basin that does not have these wells that draw from other
areas and which might support such a production curve as a
matter of experience?

A There is cnly one area in the entire Fulcher Basin-
Kutz Canyon Field that we feel wells have produced gas only -from
their individual tracts and have not received drainage from out-
lying areas.

(Marked Applicant's Exhibit
No. 12, for identifieation.)

Q I hand you Exhibit 12 and ask if that shows where the
wells are located?

A Exhibit 12 is another plat of this area on which, color

L]

ed in yellow, is a small area covering a group of wells which
have produced gaé from under this one particular area, and
probably have not drained gas from any other parﬁ of the field.
The way we know that to be true is firom the development of
the field. Initial development in the Kutz-Canyon-Fulcher Basin

Field is in the approximate center of the field as it is now
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defined. The production was gradually extended to the South-
east from the old Kutg Canyon Field and a discovery well, I
believe around 1936, was drilled in the Fulcher Basin Field.
From those two points, production was moved out by approximately
offset locations in both directions, Northeast and Southwest.
In the course of this development, one operator stepped out
about two or three miles from nearest production and drilled a
well, BMNS No. 1 Waggoner; in this area colored in yellow. That
area was immediately drilled up and the area Southeast of it was
in field at a rapid drilling rate, sueh that there was no pos-
sibility for this area colored in yellow to drain gas from the
old field to the Southesast. Likewise, the limits of the field
were determined from the Northwest, which prevented migration
into that yellow area.

Now, the average density of development in this particular
area, colored in yellow, would approximate 120 or 130 acres per

well. There were six wells drilled on one section, two wells

drilled on another half section, and then all of these wells
had probably beer draining part of the section that lies to the
Southwest. There is an area that the wells had to produce
the gas that underlaid their tracts only, and that is all the
gas they could produce. In such a condition we can predict the
production performance of wells and would anticipate a curve
somewhat similar to the one we have calculated for Gallegos

Canyon Unit.
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Q@ You are referring there to Exhibit 117

A Yes, it would be similar to our Exhibit 1l.
MR. REED: I offer Exhibit 12 in evidence.

MR. SPURRIER: Without objection it will be received.

(Applicant'a Exhibit No. 12
received in evidence.}

(Marked Applicant's Exhibits
Nos. 13 and 14, for identi-
fication.)
Q I hand you Exhibit 13 and ask you to state what it shows?
A Exhibit 13 shows the production history of a discovery
well in this area colored in yellow, which we have Jjust describeq.
I don't believe I identified that by section. Let's put that
into the record. This area colored in yellow covers Sectlon 29,

part of Section 30, part of Section 31 and the North half of

Section 32 in Township 30 North, Range 12 West, all in the XNorth

west part of the Fulcher Basin Field.

Exhibit 13 shows the production history of the discovery
well in that area. As can be seen from this curve, the scales
being the same as our Exhibit No. 11, there is a close similarity
in production performance of this discovery well in what we cal-
culate to be the prgduetion performance on 160-acre spacing in
Gallegos Canyon there.

MR. REED: I offer Exhibit 13 in evidence.

MR. SPURRIER: Without objection it will be received.

(Applicantts Exhibit No. 13
e received in evidence.)
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¢ I band you Exhibit 14 and ask you to state what that is)
Please?

A  Exhibit 14 shows the avarage production history of the
nine wells in this particular area, e prepared this production
history to be certain that the discovery well which we choosgse as
an exanple, was not an unusaal?:ii that its performance was not
comparable to average performance of all the wells. 1t is
apparent, by comparing the twc curves, that they are quite simi-
lar, |

Mne REEU: I offer Exhibit 1i in evidence.

File BPUXRIER: Without oujection it will be reeeived.

§ Mre Greer, did you prepare any projected production
history plat for the Gallegos Canyon Unit Area beséed en 320-acre
spacing?

A I have,

(Marked Applicantt's Exhibit
Koe 15, for identification.)

Q@ I hand you Exhibit 15 and ask you if that is such a
plat?

A Exhibit 15 4s a production history caleulated by me,
for 320-acre apaging in the Callegos Canyon unit,

Q& What does it show in comparison with -

A (Interruptiag) It shows on 320 acree the rate of pro-
duction decline will be considerably less and that the cumilative
income will be proportionately greater. In this case, at the

end of ten years we ean anticipate income per well approximating
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$41,000.00 or $42,000.00. Slightly more than twice the cost of
drilling a well and is, in our opinion, the minimum profit which
we can economically drill wells under.

MR. REED: I offer Exhibit 15 in evidence.

MR. SPURRIER: Without objection it will be received.

(Applicantt's Exhibit Ko. 15
received in evidence.)

Q Have you made any comparison between the recoverable

gas in place under the sub-lands and that in the Fulcher Kutg
Pool?
A I have made a comparison.

(Marked Applicant's Exhibit
No. 16, for identification.)

Q@ I hand you Exhibit 16 and ask you to state what that is

e d

A Exhibit 16 shows the difference of the comparitive
difference in reserves in the West Kutz Gallegos Canyon Area as
compared to the Kutz Canyon-Fulcher Basin area, as effected by
this difference in reservoir pressure, to which we have previously
referred, assuming all the other factors to be the same.

Q What is that difference and the conclusion that you drar
from it, Mr. Greer? 7

A The point that I would like to make here is, that with
this difference of 100 pounds or 120 pounds in reservoir -~
pressure that there is a somewhat proportionately less amount of
gas in place in the Gallegos Canyon Area than in Kutg Canyon and

Fulcher Basin Area. Since we can measure the pressures quite
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accurately, we can determine alsc quite acénratel?‘whét this
comparison is. It is dependent upon simple fundamental engineer-
ing facts and is quite accurate.

This shows that the recoverable gas to operating line
pressure of 250 pounds is only 61% as much in the Gallegos Canyon
Area as in Kutz Canyon-Fulcher Basin, simply because we have a
lower initial reservoir pressure. Te a final abandonment
pressure we have approximately 7% as much recoverable gas for
Gallegos Canyon as compared to Kutz Canyon. Now, that is assum-
ing all other factors to be the same.

We have evidence from a previous hearing that the connate
water content in Kutz Canyon-Fulcher Basgin was estimated to be
20%. We have a reasonably accurate figure of 50% in Gallegos
Canyon. That gives us a still lower volume of gas in place in
Gallegos Canyon than in the initial field. Now connace water
contents are more difficult to determine exactly. We don't knaw
that it was exactly 20% in the old Kuts.anyon-Fulcher Basin
Field. We feel it is reasonably close to 50% in our area, but
under any method of comparison we definitely have considerably
less gas in Gallegos Cgnyon area than in Kutz Canyon. We anti-
cipate that to be, assuming the same thickness, the same porosity
there would be less than half as much gas in Gallegos Canyon as
in Kutz Canyon.

Just a word in regard to the other factors which we assumed

to be the same. At this previous hearing the porosity in the
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Kﬁts Cxnyon Area was set out as 20%, whereas we know our porosit}
to be about 18%, so, if anything we have a lower porosity. The
sand thickness was estimated at 40 feet, which is quite close to
what we estimate for our Area. So, Just in general, there are
roughly twice as much recoverable regerves under the same area\
in Kutz Canyon as under Gallegos Canyon.

MR. REED: I offer Exhibit 16 in evidence.

MR. SPURRIER: Without objection it will be received.

(Applicant's Exhibit No. 16
received in evidence.)

(Marked Applicant's Exhibit
No. 17, for identification.)

Q I band you Exhibit 17 and ask you what that is?

A Before we go into Exhibit 17 I think we might just
point out the significance of that difference.

Q@ What is the conclusion you draw from that?

A Since there is half as much gas in Gallegos Cényon as
in Kutz Canyon-Fulcher Basin Field, in order for us to recover
the same volume of gas per well as is anticipated in Kutz Canyon
we need twice as much acreage assigned to each well.

Q Will you go ahead with Exhibit 17?7

A  Exhibit 17 shows a cross section made from‘electrical
logs of wells in the Gallegos Canyon Area. These wells are:
Gallegos Canyon Unit No. 4, No. 5, and Bay Petroleum No. 1

Federal in Section 27, 29 North, 13 West, which directly offsets

the unit on the Northwest.
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From ocur work with electric logs we can predict rather
accurately, or we can detormine rather accurately, the net pay
thickness in each of these wells. It is apparent from this
crogs section, that the thickness of net pay drops off markedly
from the Southeast portion of the Gallegos Canyon Unit to the
Northwest part of the unit and into the area Northwest of the
unit, which is covered by this application and which we have
colored in blue on Exhibit No. 1. In our caleulation of econom-
ics, we have used 40 feet of net pay as an average throughout the
unit. Unless things change considerably from what conditions
now appear to be, in the blue area Northwest of the umit there
will be much less than 40 feet of net pay, in fact, there will
be something on the order of 20 feet. This is indicated by
Bay's Ho. 1 Federal and was also indicated by the gas increase
log on our Gallegos Canyon Unit No. 1, which is also in the
Northwest area.

It is apparent then, from this cross section, that if 320-
acre spacing is necessary, which we feel it definitely is within

the unit, that it also is quite necessary in the blue area North

1

west of the unit.
MR, REED: 1 offer Exhibit 17 in evidence.

MR, SPURRIER: Without objection it will be received.

(Applicantts Exhibit No. 17
received in evidence.)

Q Mr. Greer, have you made any estimate as to the waste
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that would result from development of this acreage on a spacing

pattern denser than one well for each 320 acres?

A I have,

Q What is the result? What is that estimate?

A In the drilling and completion of wells in this area,
it is the practice to complete the wells with cable tools. The
wells are open to the air blowing gas which is wasted for periodp
varying from a few days to as much as two weeks, depending on
the amount of difficmlty im completing the well. Some of these
wells will produce, during that time, a considérable volume of
gas. Some of them an average of more than a million feet a day,
to as high as three and maybe four million feet per day. It is
quite possible that on an average, 3ix to ten million cubic feet
of gas is wasted in each well, in drilling and completion of it.

This volume of gas which is wasted is, of course, twice as
much where you have two wells on 320 acres, than if you Jjust had
one well. Six million cubic feet of gas, out of ultimate re-
covery on the order of six hundred million cubic feet, is
approximately 1%. It can beas high as 2% of the total reserves
are wasted to the air in the completion of the well, which gas
would be saved if we drill the wells on 320-acre sgpacing.

g Q Have you made any estimate of the quantity of critical
materials that would be saved as a result of spacing on 320 acreB?

A Just in our area alone we are setting up a program to

develop, what we are now defining as a participating area which
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covers ;pproximately 20,000 acres, and in which we will drill on
the order of 75 to 100 wells, depending on how many offsets we
have to meet on the 180-acre spacing. We can save the drilling
of something like 75 wells in our unit which will result in the
saving of over 1,000 tons of steel, which 1s quite critical at
this time.

Q Total area will be approximately twice that?

A Before the entire area, should production continue to
the entire limits of the area as covered by this application, it
would be approximately twice that or on the order of 2,000 tons
of steel saved.

Q Mr. Greer, on what spacing pattern is the Southeast
portion of this pool being developed?,

A It has been developed on 160-acre spacing.

Q Are there any wells drilled in the Northwest portion,
that is the part covered by the application on 160-acre spacing?

A  Bay Petroleum Corporation has drilled one well on part
of their land in this blue area. I understand that they own thej
rest of the land in that particular section and can, of course,
assign whatever Commission orders, 160 or 320 acres,to that
particular well. |

Q There is ne situation in these lands where there are
four wells on a section however?

A Ko, there are, in fact, there are no other completed

producing Pictured Cliff wells in the blue area or capable of |
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production from the Picture Cliffs,

Q Where, in your opinion, Mr, Greer, is the most conven-
ient and practical point to begin 320-acre spacing in the pool?

A We can very practically change the spacing from 160
acres to 320 acres at the Southeast boundary of the unit.

Q V¥Why is that?

A We are getting up a participating area which covers mos
which covers approximately half of the entire unit in this one
participating area, will be operated as a single lease. We can,
therefore, meet 160-acre offsets on the South boundary of the
unit and change the spacing there to 320 acres, and there will
be no cross drainage between properties within the unit., There
will be no destructien of correlative rights throughout the
entire area covared by this application.

Q The unit extends completely across the pool at that
point?

A TYes.

Q Is there some acreage within the Gallegos Cinyon unit
that has not been committed to it?

A There are certain small tracts.

Q Where are the tracts along the Sputheastern boundary?

A There are none of the tracts that have been committed
along the Southeastern boundary. The unit has been, the unit
area has been entirely unitized for three miles North of the

Southesastern boundary.
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Q@ Mr. Greer, in order to insure uniform spacing in The
area covered by the application, and to protect correlative
rights, where would you recommend that the wells be located in
each section on 320-acre spacing?

A We have drilled our wells with initial pattern of locat+4
ing the wells in the Northeast and Southwest parts of the
section.

Q Are all the wells, presently located in the area,drilled
on that basis?

A No. Bay Petroleum well is located in the Southeast

part of the section. However, we would like to be definite in

this one point, that we would prefer to see the wells drilled in

the Northeast and Southwest parts of the section. However, as
long as there are only two wells drilled to a section in the
blue area, we would have absolutely no objection to where they

were located.

MR. REED: I would like, at this time, to take up a point
that has come up since the filing of the application. And that
is the point that there has been an application for approval of
location of wells in the area covered by the application. I
think they are all in the blue area or nearly all in the blue
area, and although the Commission may well feel that it wants
to take the case under advisement on the merits, we would like
to request that, at this time, some expreasion be made that

these pending applications for well locations be postponed,
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*Qgﬁéz;g the final disposition of this casé. The applications
are on the basis of l60-acre spacing up there,

I understand that Bay Petroleun has a statement that they
would like to make at this time.

MR, MORAN: Fartin Moran, attornmey for the Bay Petroleun,
and we wish to state that we are in accord with the petition
here and the spacing pattern for the Gallegos Unit, and the blue
area included outside the unit, However, the point that was
brought up at the last, on the pending application for the other|
wells in the blue area. If they are approved prior to the
spacing pattern on the unit irn the blue area, we would like to
reconsider our appro¥yal on the 320-acre pattern.

We don't think though that lé@-acre spacing is going to be
in accordance with geod oil field practice, and the best interest
of the industry in this developuent here and, therefore, we are
in accord with the Benson-Moatin petition here {or this spacing
pattern.

MR, HEED: Do I understand that they, the Commission posts
pone glving approval as to these well locations?

FR. MORAN: Yes, I do, untll they have decided on whether
they are going to grant your petition,

FR. REED: Does the Texas Company have a statement?

MR, RAY: C. J. hay, representing the Texas Company.

Texas Company is participant in the Gallegos Canyon unit and

we wish to support the application as presented by Benson and
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Montin and wish to concur in their recommendation for spacing

and well locations within this unit.

MR. REED: Stanolind?

MR, HILTZ: I am R. G. Hiltz with Stanolind 0il and Gas
Company. I think that Stanolind is the large interest hold
near Canyon unit and we would like to concur with Benson-Montin
in their request for 320-acre spacing and location of wells
within the unit.

We believe that the testimony that they have presented is
based ion sound engineering principal, and that the data they
have utilized is a result of laboratory practiges that give rep-
regentative data on the characteristics of the formation, both
of which are acceptable widely throughout the industry. As they
have demonstrated there would be no significant difference in
the ultimate recovery from the area covered by the application,
we feel that, as a result, an adoption of 320-acre spacing in
the area covered by the applicant will preclude unnecessary
expenditures of gapital, will be in the best interest of con-
servation in that it will permit recovery of the maximum amount
of gas and will in a sense, prevent some waste, and it will
probably protect correlative rights. Therefore, we would like
to concur in their application.

MR. REED: 1 believe that concludes our direct presentatior

MR, GRAHAM: Why did you include the blue area?

A

A Mainly to make our application effective. There are
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'a- few scattered tréQts in the Korthwest part of the unit which |

" have not been ugitized. We, therefore, do not have complete

area than under the unit and although we don't have any acreage

control of épacing within the unit. If the wells in the blue
area are drilled on 160-acres, they would then offset some of
the land, as not unitized, inside the unit boundaries and then
those tracts, would, of course, would then have one well on 160
acres, and that would spread throughout the unit to the point
that our application would be entirely defeated. We would not
in effect, have 320-acre spacing. Well, as I pointed out before|

if anything, there is considerably less gas in place in the blue

in the blue area, well, we feel that we are definitely helping

the operators who do have.

MR. GRAHAM: You contemplate sometime to include the blue
area in the unit if they sign up?

A The unit plan provides for enlarging the unit, if, of
course, it is agreeable to the people who own the land outside
the unit and to the people inside the unit. In other words,
wells drilled in the blue area aeould be brought into the unit,
providing the operators wanted to join the unit and the operatorg
in the unit wanted them to come in. That has to have, also, the
approval of the United States Geological Survey, the Conserva-
tion Commission, and the State Land Office.

MR, GRAHAM: On the 160-acre spacing, what do you estimate

the life of the unit to be in years?
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A I would like to refer togxhi;;;wiiwgﬁ thai. You will
note on that Exhibit, that at the end of 7 years, I have shown
the production rate and the cumulative production by dash lines
rather than solid lines. Ndw; at that point at the end of 7
years, producing against 250 pound line pressure, the average
production is on the order of 25,000 cubic feet per well per
day. These wells produce something like two or three barrels,
up to five or ten barrels of water a day. And from that depth
and line pressures that we operate under, it takes something
like two to three thousand cubic feet per barrel to 1lift that
water out of the hole.

Now, that is reasonable gas lifting efficiency, and we feel
that our equipment is in order in that respect. Nevertheless,
it requires some volumé of gas, from 15 to 25 thousand cubic
feet per day in some wells, just to lift that water from the
hole. When we have reached a production rate on the order of 25
or 30 thousand cubic feet per day, we will have about enough gas|
to 1ift the water out of the hole and we will not be able to
sell any gas into the pipe line., Somewhere in that length of
time, areund 7 or 8 years, it would be uneconomical for us to
operate wells in the unit,

MR. GRAHAM: You estimate it would be about double the
time on 3207

A To get to exactly the same point, it would take exactly

-

that is to drop to a preduction rate of around 3Q,000 cubic feey
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{MW§AE~E;§:'it would take exactly twice as long. ZL“years instead |

~ drainage?

of 7 years. liow, you will reeall that this calculation is de-
pendent on the fact that all the wells would be drilled up
rapidly, which we propose to do., If it takes us a year to drill
the wells, then this average would be extended one more year, say
te eight years rather than seven. At that point then, we

would have to either abandon the wells or shut them in until

the pipeline company lowered the line pressures. ‘

FRe GuaHAM: OStill, the thing that confused me, the blue ;
area outside, with reference to your development program that
you have subnmitted?

A Our participating area comes up, it Jjoins the blue area
in one or twc spots, I believe. Y8, our participating area
goes ag far ﬁérthweat. We nave omitted the two lorthwest sections,
that is Section 13 and 29 iorth and 13 West; and Section 23 and
29 North and 13 West. Then, Section 26, within the unit in that

same Township joins the blue area and is inside the partieipatin

1432

araa.} The only other place that the participating area touches
is on the corner between Sections 14 and 24, but, of course, the
participating area can be extended as production is developed.
It could go all the way to the unit boundary,

MR, GHAHAM: There is some possibility then of drainage on

your theory --
A (Interrupting) Ko, sir, if we have - You mean offset
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MR. GRAHAM: TYes.

A No, sir. If we developed on a pattern of 320 acres
inside the unit and they are developed on a pattern of 320 acres
outside the unit, then we anticipate no offset drainage. Of
course, if the blue area had 160-acre spacing, and our partic.":.-
pating area had 320 acres, there would be offset drainage to the
blue area from our unit.

MR. GRAHAM: You insist on including the blue area in such
an order?

A Yes, sir, we feel that our application could easily
be defeated if the blue area were not included.

MR, MORAN: We would like to have it included too, from the
mathematics of the picture and the recovery of the gas from the
wells there. We don't believe that 160-acre spacing on the blue
area will be commercial.,

ME, GRAHAM: We intended to think of these units as the
thing.

Mi. MORAN: We looked at the blue area and thought they
were throwing us in as a buffer. We loocked at the figures and,
saw they were correct in the petition for 320 acres. We believe
this is a logical spacing pattern .y, follow through there.

That is why we are in accord,

MR. GRAHAM: We tend to think of the unit as a unit agree-

ment.

MR., MORAN: We are to, but we feel from the size oif the
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unit, it doesn't look practical to us, at this time, the undevell

oped nature of our land, to commit it to the unit, although it
is open and the question is open that we can change our mind
and petition to join.

MR. GRAHAM: And just openly, it probably should be in the
unit?

MR. MORAN: Yes, sir, we will say that.

MH. GRAHAM: You are not ready to join?

MR, MORAN: IT youvgo along with the common development
plan, same as the unit, we see no difference except Wwe retain
our operations instead of turning them over to someone else.

MR. SPURRIER: You have no objection to the unit if you
can do your own development?

MR, MORAN: We couldn't do it in the unit.

MR, SPURRIER: ©Does anyone have a question of this witness?
The direct examination is over. It is time for cross examina-
tion.

MR. TAYLOR: In the good old days of the country store theﬁ
had two sets of scales. I think most oil men have two sets of
scales. I want to know what this was prepared on, buying scales
or selling scales? If it is selling scales, we had better give
it back to the indians.

MR, GREER: Do you want me to answer that?

MR, SPURRIER: Anyone else have a question or observation?

MR. GRAHAM: May I ask another question? Who holds the
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' controlling interest in the blue area?

MR, MORAN: I have not seen a lease ownership. We own in
the blue area, 1,560 acres there against the unit. That is
ir Section 27, 2¢ and 31.

/R REED: Can you answer that, Mr., Greer?

A I Zon't have an ownership plat.

MR, MACEY: What sectio~s did you say you have?

MR. MORAY: 600 in 27, all in 28, and 320 in 33, it is not
31.

MR. SPURRIER: Any further questions? Anyone that --

MR. TAYLOR: There is one gquestion. If this proposed
spacing was inaugerated and proratiqn was inaugerated up there,
how would it work against 320 and 160 spacing on pull from each
well?

MR. SPURRIER: That is a good question. The 0il Commission
has also set allowables based on acreage and, therefore, the
well would get no allowable as such. Consequently, according
to our previous theories, you would get as much production from
160 in one case:as you would the other. You get twice as much
from a well on 320 as you would from a well on 160,

MR, TAYLOR: In other words, on the South side of the unit
the wells drilled on 160 acres, on the presently developed area,

would only pull half ghe gas the 320*'s across the line would
pull . )

MR. GREER: Might I say something there? We propose to me%t

bpgﬁ%é?ﬁagre wells on the South with 160 acre_wel;f;}gwphgﬁnnipj
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' so in that case, if you went along with your proration formula
on an .acreage vasis, then offsetting wells would produce the
same volume of gas because they would be on 160-acre spacing.

MR, GRAHAM: And under their own rules?

MR. GREER: Yes.

MRy SPURRIER: Actually thé Coumission has no formula for
gas proration in talking about past history of oil proration.
Gas proration is not that simple. Nevertheless --

VR. GRAHAM: (Interrupting) It is in the future isn't it;

MR. SPURRIER: Yes, in the future. Anymore questions? If
not the witness may be excused.

(Witness excused.)

MR. SPURRIER: We have, incidentallys, a lot of letters
which have been sent to us in opposition of this application.
We will not take the time to read them because they all sub-
stantially state that they are against the application, and then
is no expert testimony presented. |

MR. REED: We have examined the letters and we have no
objection to their appearing in the record.

MR. SPURRIER: Without obhjection they will appear in the
record.

MR, TAYLOR: I would like to make a statement, Mr. Spurrien
I am Lloyd Taylor, one of the blue babies referred to in that
Exhibit.

MR, SPURRIER: Thank you.
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MR, TAYLCR: My attorney, ﬁf. cha,}ﬁgs due to appear here
and was detained at Federsl Court ir Albuguerque, and I Just
got & wire Juring the meeting that he was unable to be here.

I am not &k angineer, I an just an eperaitor and 1 want to make
these staterents ior the recerd here.

I would iike %o preadsnt this as an Lxhibit 1. That is a
copy of an agresuent we have signed by about 75 lessors in this
blue area that is referred to here. In this agreement, it
comuits us to the drilling of some 15 wells in this blue area
based on 150-acre spacing. That is the problem we are faced
with, as operators,te meet our committment with these lessors.
I have here tae oviginal of the agreement that is with the
lessors names signed to the thing, I wouldn't like to leave

this as an exhioit, as it is my eriginal copy, but the Commi-
saion can see there are 75 lessors involved, That area is cut
up in very small traets, from one acre t¢ ten acres. i think
the highest tract is 320 aeres. S50 that is the problem we
are confronted with en the 320e

Another thing that we are confronted with, one of the
areas that comes within the Gallegos Uanyon Unit area referred
to by lir. Greer, we hold the ledse and these people are parties
to this agresment here, and 1& overlaps inte the Galleges Cgnyer
unit area. That area, described specifically, is ths Northwest

quarter and the South half of the Seuth quarter of 23, 29, 13.

P mmmmmwmtﬁ%ﬁ_“.@__
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ﬂ;iéned, we have filed a notice of intention to drill, with the

Aztec office, and Mr, Greer approved the lotations in some of

the blue area, but he withheld approval on the 160-acre spacing,

or the 1 to 160 that was within the unit pending the action of
the Commission on that application.

We would like that clarified some way before the Commission
We want the Benson-Mentin operators and the Bay Petroleum opera-

tora to know that we have no fight with them or, we would like
to get along with everyone, but at the same time we have this
agreement to meet and we don't know how we are going to meet it
with the 160-acre spacing. That is our problem.

| MRe SPURdImR: In other words, in these escrow instructions
you have agreed to drill on 160-acre spacing?

MR, TAYLOR: TYes.

MR. GR.iIAM: Will Kr. Greer yeild to a question?

I’R. GREER: TYes.

IR, GRAHAM: Could the same sort of situation be worked
out in the Northwest, around the blue area, as contemplated down
here in the green?

MR. GREER: No, sir. That is our problem. If we had 100%
unitized land we couldn't. We could meet the 160-acre offsets
up there the same as we propose in the 3South.

MR. GRAHAM: Are those agreements improbable to negotiate?

MR. GREER: We have tried very hard and we can't get all

the land. For instance, there is part of it right thers.
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MR, MORAN: Isn't that agreement that you have subject to

Federal and State rules and regulations considering development?

MR. TAYLOR: Yes.

MR, MORAN: If they set up 320 that would cancel the agreed
ment as far as the 160 and throw it to 320 --

MR, TAYLOR: It probably would, but it wouldn't protect us
with the guns over there. The way we feel on that, we made the
agreement prior to any agreement on 320, we made it in good
faith and they made it in good faith. In order for us to keep
faith with the lessors we have to make an honest effort to ful-
£ill our contract if the Cormission rules against us.

MR, MORAK: I don't believe it would be a question of your
good faith. The matter would be taken out of your hands by the
State Regulatory Body.

MR. TAYLOR: We have ir. Dustin.

MR, DUSTIN: The most of these fellows, I have 6 on the
petitior, leased this land to Benson and Montin or some of the
other fellows with the agreement they were to drill on 160 aecresl
Now they are asking for 320. It started out here, not long ago,
at LO-acre spacing. The State finally fixed it at 160, which
looks like it was fair to everybody. As for 320, 640, we won't
have much left. I would like to leave these petitions here
with you fellows to look them over.

MR. TAYLOR: The position we take, we are caught between

the devil and the sea. We are mixed up with the agreement with

e st am Ee A e T———— a2
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;Qe land owners and ;t the same time we ;;ﬁ;.£o'have horse sense
in the development of the area, at the same time; we want to
not welch on our agreement.

MR, MORAN: 7You don't want to drill wells that aren't
commercial, do you?

IfR. TAYLOR: We Jjust got through doing that.

MR. REED: Mr. Taylor, do you have any information that
tends to go against the expert testimony that was presented
today, or is your problem just one of the contract?

MR, TAYLCR: We have no geological information assembled
whatsoever, Our information is taking into consideration the
Northeast, Northwest, Scuthwest trend of that Fulcher Basin and
Kutz Canyon, and T want to complement Mr. Greer on a very compref
hensive report. We don't have anything, we don't attempt to
repute any informatien that he gave us, but we are committed
under that and we felt that we had to keep faith with those
lessors. They are neighbors and we live right along with them.

MR. GRAHAM: Would Bay State object to, say, a unit of some|
sort covering the blue area?

MR. MORAN: We hadn't even considered that up to this time.
We would like to take that under consideration and let you know
by letter.

MR. GREER: I don't believe that would solve the problem.
If you want 160-acres that is not going to satisfy --

MR. GRAHAM: (Interrupting) You are not afraid of the
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correlative rights?

MR, GREER: The correlative rights --

MR. TAYLOR: (Interrupting) Here is another thing I would
like 4% bring up in the blue area that we have there, it is very
very difficult to get 320 without having some hold out similar
to what you have got iam your unit.

MR, GREER: If you think 320 is hard you should have tried

40,008,
MR, TAYLOR: In those small areas there is one fellow with

a one acre.

MR, GREER.: One fellow with a city lot. There interest in
the thing is very small and they are jusat not interested.

MR. GRAHAM: Is the river bed involved in that?

MR. GREER: The river bed runs through that area.

MR, MORAN: You went on to 320-acre spacing instead of 160
in the blue area. Wouldn't the individual land owners ultimately
recover more gas and more proceed from the sale of the gas than
they would --

MR, GREER: (Interrupting) VYes, sir, they will receive
more gas, just like we will, because the second bunch of wells
would not be blowing gas to the air. |

MR, GRAHAM: That is time considered?

MR. GREER: It would take a little longer to get it. We
figure in the end of ten years we will have recovered only about

93% as much gas from one well on 320 acres as two wells on
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320 acres, but that is so close to the same, it is inconsequent-

ial,

MR. TAYLOR: Another thing I would like to bring up is the
proposed well locations in relation to the sections. I believe
you gave the Southwest and Kortheast corners of the section?

¥Re GREER: TYes.

¥R, TAYLOR: If that proposal were carried out in our
instance it would prohibit us from drilling our only location
that we have in Benson-Montint's unit out there.

MR, GREER: I can tell you how we can get Together on that.
If you have 320 we can pool it with you.

MR. TAYLGBR: We have 240 acres in their unit. It is on the
outside of the unit, sort of out on the corner there. It is
sort of an orphan anyway.

MR. GRAHAM: 1Is it committed?

MR, TAYLOR: No.

MR, GRAHAM: What is your drilling obligation on that con-
tract there? Suppose you get a dry hole?

MR, TAYLOR: We have to start another well on another loca-

tion.

MR, GRAHAM: How often, every 8ix months?

MR, TAYLOR: Every 30 days.

MR. GRAHAM: You are obligated to drill how many?
MR, TAYLOR: 15.

Mi. GRAHAK: 1If the first 14 are dry you can go right ahead!

a4

_ kn, TAYLOR: We can abandon our program after we drill .
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three wells, if thé‘three wells are dry,h;ﬁf we are without any

further obligation, but we are stuck for three wells. On the

second weil, the third well we want to drill is in the yellow

area, we felt like we had a better chance in ultimate recovery

from the three well committment that we had made there.

MR. GRAHAM: That is in the unit created?

MR, TAYLOR: It is in the unit, but not committed.

MR. REED: I might say, at this time, that in the applica-
tion we only ask that the location of wells be established for
Southwest and Northeast with such exemptions as are necessary
for existing wells, and future wells on good cause shown and
whatever oifset wells are necessary.

MR, GRAHAM: Pending the proration of gas, a well in a
unit now drilled by an uncormitted lessee, what position would
you take?

MR. GREER: We could, the time that i1t takes to drill the
well, we could go either way. We can join part of the unitized
land in a single pooling agreement and drill one well, For
instance, they have 240 acres. We could pool €0 acres with
their 240 to make one spacing unit. "That well would be operated
separately from the rest of the unit area. Of course, we prefer
to bring them into the unit, If they don't want to we are easy
to get along with.

MR. GRAHAM: VWould you have any reason to suggest something

like that?
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MR. TAYLOR: I don't think we have, would have a right to |
commit in the unit without the lessors consent.

FR. GREER: It would be a normal pooling agreement. You
would pool -the land into one pooling unit. We would let you
operate the well in that case.

MR. TAYLOR: In the instance that you mentioned there, the
way you have it outlined you would be running the half section
North and South, rather than East and West. That would compli-
cate your pattern.

MR, GREER: That depends on however that is set up. We can
pool your 160 with 160, and your 80 with 240 of ours. That part
is pretty easy to work out.

MR, DUSTIN: The driller is obligated to drill on 160 in
that 240 and he has poolings in that --

MR. TAYLOR: (Interrupting) It so happens in this agreement,
the 160 we are discussing is the only 160 that is in a single unit
and doesn't have to be pooled. Everything else has to be pooled
with someone else's land. All of them are pooled units, with
that exception.

MR. SPURRIER: Anyone have any further comments?

MR, GRAHAM: What is your interpretation of Paragraph 5 of
that agreement?

¥R, TAYLOR: Do you care to read?

MR, GRAHAM: I ¢gan't see very good.

MR. TAYLOR: "It is understood and agreed by and between

oo, b o am e on]
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i e

gald leesor that the wells herein above required to be - (Reads
from contract) I would like to submit by mail the names of the
lessors that are on the agreement, if I may?

MR. SPURRIER; Very well. We will include those in the
record without objection. Without objection this will be in-
cluded in the record, if we haven't already done so. This
Exhibit No. 1 of Mr. Taylor.

MR. GREER: And Mr. Dustin's signed petition.

MR, TAYLOR: Do these concur with Mr. Greer, with reference
to draining 320 acres with one well?

MR. WHITE: They are not in a position to answer that until
they have studied the testimony.

MR. SPURRIER: If no further questions or comments, we
will take --

MR, TAYLOR: (Interrupting) There is one more question I
would like to ask. In relation to the question brought up
about these applications that have been filed in the blue area,
permission to drill, we are under obligation to get on at least
one of those locations within the next few days.

MR. SPURRIER: We will give you an answer within the next
few days.

MR. TAYLOR: So long as the locations fail within the
position in the section that Iir. Greer has asked, there wouldn't

be any objection to those?

MR, SPURRIER; That is right.
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MR. TAYLOR: It is still on 160 acre basis because we don't

have authority to ask for anything more.

MR, GREER: If they did go ahead and drill a well, then
they could go ahead and assign the rest of their acreage to make
it a 320 acre unit. There would not be another unorthidox loca-

tion.

MR. TAYLOR: What would happen in regard to lir. Dustin? He
has a location that fails within the Southwest quarter of Section
BV Y|

MR. GRAHAM: 29 and 13.

MR. GREBR: Do you own anymore acreage in that section?

MR. TAYLOR: Yes, we've got one fellow that is balky and so
far hasn't committed his acreage. We are not able to make a 320
committment on the acreage if the Commission ordered it at the
present time.

(Discussion off the record)

MR. SPURRIER: 1If no further comment, the Case will be
taken under advisement and we will get you an answer as soon as
we can.

Next Case on the Docket is Case 378.
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I HERIBY JERTIFY thet the foregolng and
attashed trenseript of proccedings before ths
511 Conservetion Commission in Cases He, 363 & 377,
teken &t Canta Fe, Hew iwexisco, June 19, 1%5:, is
a truc end ocorrect record to the best o my knowledge,

skill snd sbility.
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