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BEFORE THH
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
MARCH 18, 1959

IN THE MATTER OF:

CASE 1597 Application of the Atlantic Refining Company
for an order promulgating temporary special
rules and regulations for the Horseshoe-Gallup
0il Poel in San Juan County, New Mexico. Ap-
plicant, in the above-styled cause, seeks an
order promulgating temporary special rules and
regulations for the Horseshoe-Gallup 011l Pool
in San Juan County, New Mexico, to provide for
30-acre proration units in said pool.
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A. L. Porter
Murray Morgan

TRANSCRIPT OF PROCEEDINGS

FR. PORT&R: Pick up next Case 1597.

MR. PAYNE: Case 1597. Application of the Atlantic
Refining Company for an order promulgating temporary special rules
and regulations for the Horseshoe-Gallup 0il Pcol in San Juan
County, Wew lkexico.

MR. HINKLE: If the Commission please, I am Clarence
Hinkle of Hervey, Dow & Hinkle of Roswell, appearing on behalf of
the Atlantic Refining Company. We have two witnesses whom I would
like to have swori.

(Witnesses sworn)
MR. PORTER: At this time I would like %o call for

other appearances in Case 1597.
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MR. NEWMAN: Kirk Newman of Atwood & Malone of Ros-
well, and Guy Buell, Roswell, representing Pan American Petroleum
Corporation.

MR. PORTER: Do you intend to present testimony?

MR. NEWMAN: Wo.

MR. XKBLLAHIN: Jascn Kellahin of Kellahin & Fox,
Santa Fe, Wew Mexico, representing Tom Bolack. We willkave no
evidence teo offer.

MR. VERITY: George Verity of Parmington, represent-
ing the Petro Atlas, and I think we will have one witness to prese

MR. SPERLING: J. E. Sperling, representing KMagnclia
Petroleum Company.: We will not have any testimony.

ROBERT S. AGATSTON,
called as a witness, having been first duly sworn, testified as
followss
DIRECT EXAMINATION
BY MR. HINKILE:
Q State your name, please.
A Robert S. Agatston.
Q By whom are you employed?
A

The Atlantic Refining Company.

) In what capacity?
A I am District Geologist 1n Durango, Coloracdo.
&) Have you previously testiflied before the Wew Mexico

0il Conservation Commission?

ht.
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A Yesg, sir, I have, sir.
Q In what case?
A In Case 15%0, which was concerned with dual comple-

tions in tne Horseshoe-~Gallup Field.
Q, That was at the last regular hearing, was it not?
A Rignt.
MR. BINKLE: Are his qualifications acceptable?
MR. PORTER: Yes, sir, they are.

Q, Mr. Agatston, have you made a study of the Horsesghoe;

v

Gallup Pool area?

A Yes, sir.

Q Are you familiar with all of the production history
and the drilling of all the wells in the area?

A Thatt!s correct, sir. I have examined most of the
wells in the area.

Q. Have you prepared a map whnich shows all of the wells
in the area, --

A That is correct.

Q ~=- producing area? Will you refer to Atlantict!s ex-
hibit 1 and explalin to the Commission what it shows?

A Exhibit 1 is a pool map of the Horseshoe-Gallup Field.
Atlantic acreage 1s shown in pink. The one dot 1s a well producing
from what we have called thne upper zone. The dot with a circle
around i1t is a well producing from the upper and lower zones. A

triangle reprecents wells that are producing from the lower zone
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only. There are about a hundred and thirteen producing wells on
this, within the limits of this productive area. About seventy-

five of them are producing from the lower zone. Practically all of

the wells are producing from the upper zone. The limits of the po¢l

have not been delfined. There is a dry hole, Wo. 31, in the south-

western portion of the field. There is a gas well along the northy

western portion of the fileld, and there is a dry hole here in the

southwestern portion of the field.

@ From what depths are the wells producing?

A Anywhere from about 1300 to 1800, most of them.

& They are all from the same reservoir and formation?
A They are all producing from the Gallup formation.

Q Has the present production extended beyond the pre-

sently defined limits of the pool?
A I believe it has, sir, particularly off in the northj
ern end, and they are extending production to the south end.

Q Is there any possibility that it will be extended to

v

a still greater area?

A I don't think there is any doubt that it will be ex-
tended to a greater area.

Q Approximately how many miles does 1t cover at the
present time?

A Covers about four t: five miles in length.

a) Have you prepared cross sectlons of the Horseshoe-

Gallup Pool?

-
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Q Will you refer to Atlanticls Exhibit Wo. 2 and explal

to the Commission what it shows?

A Now here I will concern myself only with the distri-

bution of the sands. The first, this cross section is a cross sgecH
tion which goes from the southeast end of the field to the north-
west end of the field. It is approximately in the center. The

line on top of the cross sectlon represents a contour point that
we use in making our structure contour maps. The second line is ti
top of the Gallup interval in the top of what we call the upper 2zoj

The line below that represents a line in which we consider to be

the base of prominent sand development in the upper zone. The next

1ine represents the ftop of the lower zone, and the line below that
represents the base of what we conslder prominent sand development
in the lower zone. The basal line is the top of the Juana Lopez
senositee, winich we consider t@ pe a correlative marker throughout
the Horseshoe-Gallup Field.

G Is there a rather uniform thnickness of the two zones
throughout the producing area?

A You will notice that on this crcss section as you go

from the southwest ~- southeast, rather, to the northwest, there i

some variation in sand develcopmeat. Sand varies from about 20 feeg

o

on to over 5C feet. There is a thinning of the upper sand at the
northwestern end of the field. Since we are paralleling the de-

velopment of the ~- esgentially paralleling the development of the

16.
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lower sand, it 1s a fairly consistent thickness on this particular
cross section and varies from about 15 to 20 feet to nearly L0 feet
in thickness.

Q Does this cross section show continuity of both zones
throughout the field?

A This cross section is designed to show that the sand
development of tThe various wells in the upper zone and lower zone
is essentially continuous from the southeast end of the field to
the northwest end of the fileld.

« Wnhat is the thickness of the interval separating the
two zones, approximately?

A This varies. It is about 50 to as much as 100 feet
cn thils particular cross section.

Q What 1s the type of zone that the interval 1s made up
of?

A The zone 1s made up of thin sand stringers. sandy
shale and shaly sand and some thin shale streaks.

Q Is there anything else you would like to tell the
Commigsion with respect to this cross section?

A No, sir.

Q, Refer now, to Atlanticts Exnibit No. 3 and explain
to the Commission what 1t shows.

A This is a cross section going from the nortnern cornér
of Section 29, that 1s, starting at Atlanticts Well Wo. 25 to the

southwestern corner of Section 31, that is Atlantic's Well Wo. 28.
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This cross section is designed to show that there is a continuance
of sand at right angles to that of crosse sectlon AA Prime. You
will note that there 1s some thinaing of the upper sand in the
northera part of the cross section where it 1s only about 20 feet
thiclz, and that there is a general thinning cof the sand interval tp
the southwest. You will also notice that the lower sand zone has
shaled out to tne northeast and that it becomes thicker toward the
center of tne field, rises in the section, and ultimately is cor-
relative with the lower part of the upper sand.

Q Does that show a merger of the two sands or approxi-
mately so?

A Shows a merger in the lower portion of the upper san

j 1)

witih the upper portion of the lower sand.
Q Does 1t show that there 1s probably communication

between the two zones?

A The sand zones are communicative.
Q Now, refer to Atlantic's Exhibit I} and -~
A This 1s a similar cross section to the one you looked

at, and it 1s more in the southwestern portion of the field, It
starts in Section 3li; I believe that's El Paso's No. 11 Well, and
goes from northeast to southwest, to the Petro Atlas "E" 1. Again
the upper sand zone 1s continuous throughout the line of cross
section. The lower sand is thin, avsent in the northeastern por-
tion of the cross section and thickens to as much as L0 feet and

maximun develcpment, and then thins and rises in the section until
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it is correlative with the lower part of the upper sandy interval.

Q Exnibit L, then, shows continuity of the producing
zonesg across that particular cross section?

A This shows the continuity ofvsand deposition across
the field from the northeast to the southwest in both zones.

Q Now, Mr. Agatston, referring back to Exhibit Wo. 1,
can you tell the Commission approximately what percentage of the
field has been so far developed on LO-acre spacing and what portion
has been developed on 80-acre spacing?

A Approximately 35 percent has been developed on 80-
acre spacing, 65 percent on ljC~acre spacing.

1A) Were all of these exhibits prepared by you or under
your direction?

A Thatts correct.

MR. HINKLE: We would like to offer in evidence Ex-
hibits 1 through li inclusive.

MR. PORTER: Without objection, the BExhibits will be
admitted.

Q (By Mr. Hinkle} 1In regard to your last answer, it ik

35 percent drilled on LO-acre location, is that what you mean?

A I mean that 35 percent of the wells are --
Q The wells?
A -- 1n the producing area, which I limit approximatel%

here and down nere, and up here are 30-acre locations.

Q But there 1s -- where is Atlantic!s acreage in this
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particular pool?

A Atlantic is the pinked in area; it includes these
wells, all the wells 1in this four-section block, and additional,
actually four wells in Section 19.

Q Have all of Atlantic wells been drilled on 30=-acre
spacing?

A That's correct. We had one slightly off location daug
to topograpny.

MR. HINKLE: Thatt's all.
MR. PORTER: Does aanyone have a question of Mr.
Agatston?
CROSS EXAMINATION
BY MR. KELLAHIN:
Q Dr. Agatston, has Atlantic consistently developed

their acreage on S0-acre spacing pattern?

A You mean in the Horseshoce-Gallup Field?

Q@ Yes.

A Tnat 1s correct.

Q Has any other operator followed that spacing pattern

in the pool®

A Well, there are places here where 80-acre locations
are apparent. For example, it would be hard to determine what the
spacing pattern will be over in that area and in here. These two
wells have been drilled on eighties but we are, of course, the

ma jor proponents of the 30 acres.

p
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MR. KELLAHIN: Thank you.
MR. PORTER: Anyone else have a question? UNMr.Verity
CROSS EXAMINWATION
BY MR. VERITY:
a3 Doctor, witnh 80-acre spacing, are you recommending a
pattern of development?
A Now, I prefer to let the reservolir people answer
that question.
MR. HINKLE: If the Commissilon please, our next wit-
ness will go into that.
MR. VERITY: 1 withdraw the question.
MR. PORTER: Did you have any further questions?
MR. VERITY: No.
MR. PORTER: ©No further guestions? The witness may
be excused.
(Witness excused)
DIRECT EXAMIMATIOW

BY MR. HINKLE:

Q State your name, please
A Bruce Vernor.
Q By whom are you employed, Mr. Vernor?

A The Atlantic Refining Company.
Q In what capacity?
A I am area reservolr engineer for the Atlantic,Rocky

Mountain Regicn, headquarters in Casper, Wyoming.
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@ Have you previously testified before the 0il Conser-
vation Commission?
A Yes, sir, I have, 1n Case 1-96.
MR. HINKLE: Are his qualifications acceptable?

MR. PORTER: Yes, slr, they are acceptable.

Q (By Mr. Hinkle) Have you made a study of the product

tion history, well location and other data in connection with the

Horseshoe-Gallup Pool?¥

A Yes, I have.

Q Are you acquainted with the mthods of well completio:

A Yes, I am.

G Have you compiled information relative to the produc
tion?

A I have here BExhibit No. 5 which 1s a tabulation of

the oll production ffom the Horseshoe~-Gallup Field from October,
1¢56, showing the number of wells, the oil production by months,
and the cumulative production at the end of each year.
Q Would you read the totals there, the total productiof
A Yes. The total production for 1958 was L51,478 bar-
rels. The cumulative production at the end of 1958, 513,291 bar-
rels. And in December of 1953 there were Tl wells.
Q

Y

Have you compiled any information relative to the
core data from the different wells where cores have been taken?
A Yes, I have. Exhibit Wo. 6, which I would like to

point out, is two pages, showing the core analysis of the average,

¥
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core analysis for each of the 23 wells we have covered, snowing
the net pay, using a criterion of feet with permeability in excess
of one milladarcey, average porosity, total milladarcy feet or
capaclty, and average permeability.

4

£xhibit 7 1s a summary of this data sho ing that the At-
lantic Refining Company covered 23 wells on our Atlantic ¥avajo
lease and Atlantic Wavajo B lease were lIj5 samples included in
these averages. The weighted average porosity is 16.l percent;
the weighted average permeability 156.3 milladarcies; the average

net pay 19.3 feet, and our estimate of connate water based on our

laboratory analysis is 30 percent.

)

Have you any liaformation relative to well pressures?

A Yes, I do.

Q Refer to Exhibit 8 and explain tc the Commission whaf
it shows.

A Exhibit No. 8 is the -~ the graph which has been

placed on the board. I would like to point out that cn the lower
right-hand corner 1s a scale plat showing the location of the
three wells involved which are the Wavajo 1, 2 and 20, and they
are tne three wells, two of them in the southeast quarter of Sec-
tion 32, and one in the southeast northeast of 32. The Navajo Wo.
1 Well was pressure tested to September 30, 1958 immedlately after
the potential test. The initial pressure measured was 215 PSIG,
the datwa of plus 175. All the pressures I will refer tc are at

the same datum.

-
2
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December 10th, immediately after the potential test, ini-
tial pressure of 205 PSIG was measured in the Wavajo WNo. 20 Well,
which is a nortn offset to the Navajo Wo. 1. At the same time,

with the pressure bomb, we measured the pressure in the Wavajo Fo.

2 Well and tne Navajo No. 1 Well., At this time the pressure in theé
Vavajo Meo. 1 Well was 206 P3I1G, and the -- beg your pardon -- Vavat

jots No. 1 pressure was 204 PSIG, and Jo. 2, 206. You can see that

the three pressures all are very close at the right-hand side of
the plot.

Q What does this graph intend to show?

A The initial reservoir pressure in tae Vavajo No. 20
Well was ten pounds more pressure than the initial pressure mea-
sured in the Havajo No. 1 Well. This shows the Navajo No. 20 Well
was drilled within a drainage area of earlier wells. This parti-
cular pressure decline nistory actually shows much greater than
80-acre drainage. The nearest well to the Navajo 20 at the time
it was drilled is tne Navajo No. 2 Well, which is 2,010 feet away.
This is the radius of the 291l-acre circle.

BExhibits 9 and 10 are merely plots of the individual pres
sure data from the Wavajo 1, 2 and 20 Wells to show that we were
measuring stabllized pressures so taat there 1s no question of fur
ther build-up on the pressures. You'll notice the Wavajo 1 and 2
pressures are on &xhibit ¢, and they show no pressure increase on
the right-hand side of their plot, and likewise, the WNavajo No. 2

Well -- Fo. 20 Well -- excuse me =-- on Exhibit 10.

Ll
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Q Do you have any further comment with re pect to Ex-

¢ ana 107

i)
=
O
l—h
e
[ £]
Ci

A No, I dont't.

& Have you made any other pressure tests other than
shown by those Exhibits?

A Yes, sir. We nave run Two more pressure surveys,
one of them on the Wavajo 3 and 19. The Wavajo 3 1s northwest
northwest of Secticn 30, Havajo 19 northwest southeast of Section
30, and an additional test 1a the Wavajo "B" 1, which 1s ia the
southeast southwest of the Section 19. T might mention tnis block
ig our NWavajo "B" lease. On January 31lst, 1959 we measured the
pressure at 212 pounds in the Wavajc Mo. 8 after production of
some 47C0 parrels of oll. We at the same time measured a pressure
of 21lL pounds as an initial pressure on the Wavajo No. 1¢ immedi-.
ately after the potential test. These pressures don't show the
striking example that welve shown on our Exhibit 8. However, they
are very close togetner even tnough oane of them is an initial presq
sure and the other pressure is measured on the No. 8 after produc-
tion of I, 792 barrels of oil. On March 3rd, 1959 we ran an inig-
ial pressure uvest 1a the Navajo Wo. O, measured 212 pounds and ini-
tial pressure on tae Wavajo "B" 1 of 21v pounds. These pressures
dont't show quite the same picture that we have on our Exhibit 8.
However, the areaaround the Mavajo "B" 1 Well based on our average

permeabilities on Wavajo No. 9 and "B" 2, the average permeabllity
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around the avajo "B" 1 is lower than around the other wells we
have been discussing, and I will show later lower permeability.
The time required to show the pressure drop 1is greater. In other
words, 1t just hadn't happened at the time we measured it, but it
will happen later.

Q Mr. Vernor, have you made a drainage calculation
using average reservoir and flood characteristics from the Horse-
shoe-Gallup Pool?

A Yeé, I have. I regret at the moment that I only
have one copy of £Zxhibit 11, but we have more being reproduced
right now. We will be able to give them to you right after lunch.

mxalbit 11 is a reproduction of the article appearing in
the August, 1956 Petroleum Bngineer, starting on Page B-171 by
Robert G. Nisle. He 1s in the research division of the Phillips
Petroleum Company at Bartlesville, Oklahoma. Mr. Nisle shows his
deviation of a method of calculating the producing time required
to effect a given pressure drift from any given radius from a well
using the reservolr properties and flood properties. His work is
based on woris by Muskat, D. R. Horner, and A. F. Bverdigen. I
have used this to determine the effect of a one-pound pressure
drop at the outer poundary of an 30-acre circle. Using the follow:
ing properties, a viscosity of 1.6l centerpoise, a volume factor
of 1.077, a production rate of 50 barrels of oil per day, a com-
pressibility of reservoir fluids beth oil and water of 5.3l bar-

rels change in volume per million varrels of fluid per pound
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change in pressure, a 10.l percent pcrosity, and cil permeability
of 7% milladarcieg, and 19.3 feet for the thickness. These core
data are from our Exhibit 7 with the exception that I have assumed
that the oil permeability would be one-half of the measurable per-
meability. I calculate a one-pound pressure drop would occur 1,05]
feet from the well bore after 96 days production at L0 barrels of
0il per day, using our average reservoir 'properties. 1,053 feet
is a radius of an 8U-acre circle. If a one-pound pressure Jdrop
can occur av this distance in a little over three months, a far
greater pressure drop will occur in one or two years at this dis-
Tance, or by the same reasoning, tne onefpound pressure drop will
occur at a far greater distance after a producling time of one or
two years.

Q Is this type of calculation generally accepted in

A I pbelieve 1t 1s. We use it quite often. Mr. Nisle!|
paper was published in August of 156.
Q Have you made a comparison of the permeability char-

acteristics of the Bisti Pool with the Horseshoe-Gallup Pool?

A Yes, sir, I have.
Q@ Wnat 1s tne result of your comparison?
A I made a general comparison of tihne permeablility

shown at the hearings on the Bisti Field. The average permeability
for Bistl appears to be around 10 milladarcies, some cases more,

some less. We have shown on our LExhibit No. 7, we have an average

<t
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permeabllity of 157.3 milladarcies for the 23 wells Atlantic has
corecd. In Bisti, the cperators were able to show, over a pericd
of time, 0C-acre dralinage beyond a doubt by substantial pressure
measurement or pressure decline in shut-in wells due to the produc
tion of the offset wells. Our permeability here 1s roughly fiftee:
timesg that in Bisti.

Q Are the characteristics of the fields otherwise
quite similar, that 1s, general characteristics?

A They do produce from the same zone. My point here
is that we have not as yet had time to show the weight and mass of
data the operators were able to show; in Bisti we have much higher
permeaplility, and there is no reason to say that one well wouldn't
drain far in excess of 80 acres in the Horseshoe-Gallup Field.

Q And G0-acre spacing is in effect in the Bisti area,

1s 1t now?

Q Now, from your study of all the Information which
you had avallable to you, what is your opinion as to whether or
not one well will effectively and efficiently drain 80 acres or mo

A I feel that one well will efficlently and certainly
economically drain far in excess of 00 acres.

Q Do you know of any reason why this field sghould be
developed on LC~acre basis, L0O-acre spacing?

A I know of none.

Q State whether or not substantially the same amount

—

re ?
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of 0il would be produced on 80-acre spacing as lC-acre spacing.
A Yes, substantially the same amount of oil will be

produced on 8U-acre spacing as would be produced on LC-acre spac-

*

ing.

Q Will 30-acre spacing eliminate the drilling of un-
necessary wells?

A Yes, it will.

) From an economic standpoiat, what savings, if any,
will be effected by developing the pool on 30-acre spacing?

A Speaking for the moment of the Atlantic Navajo
leases, we estimated that based on the presently delineated field
that we would have 566 wells under LO-acre development; 68 -- ex~-
cuse me -- 3l wells on 8C~acre development. We estimate it will
cost us $2l,600 to drill, equip with pumping unit, and set the
necessary surface equipment for each well. The total of 336,000
we will have to spend to drill the other 3l wells, which we say
are not necessary.

Q I believe you heard the testimony of Mr. Agatston
that there 1s a lot of the area that is undeveloped at the present
time?

A Yes.

#) And it may extend over several miles and include a
lot of other acreage. Is 1t true that if it is developed on 80
acres and it doeg extend over a greater area that it would save

perhaps several million dollars?
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A Thatt!s very possible.
5 Are the characteristics of the Horseshoe-Gallup Pool

such that it will lend itself to some method of secondary recovery?
A Yes, I believe that they are. In fact, based on
our preliminary worlk, 1t appears that the recovery by, for example)|
water flooding, would be more than twice as high as the recovery
by primary.
Q Is there any reason why this fiela cannot be just
as effectively water flooded under 80-acre spacing as under LO-

acre spaclag?

A No, there is not. I might speak of pattern for a
roment. On oC-acre spacing, if you will look at the map, the
wells run diagonally; all you have to do is rotate the map 5 de-
grees, and you will find you have the same square you have on L0-
acre spacing, so the difference is only in degree. The relative

layout is the same so far as the pattern of flooding is concerned.

Q: Has Atlantic made a study at the present time of
possibility of water flooding, or do you intend to make a study

for that purpose?

A We have been gathering data with a water flood
study in mind, and as soon as we are able to tell how much of our

leases will be productive, we will start a full scale study.

Q What recommendations do you have to make to the

Commission, if any, with respect to the adoption of special field
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rules for the Horseshoe-Gallup Pool?

MR. PORTER: Mr. Hinkle, may I interrupt at this
point? I will recess the hearing until one-thirty.

(Recess)

MR. PORTER: The meeting will come to order. Mr.
Hinkle, will you proceed with your examination of the witness?

Q (By Mr. Hinkle) Mr. Vernor, before proceeding to
answer my last question, I wish you would refer to Atlantict's Ex-
hibit No. 1 and explain to the Commission what it shows with refer+
ence to the development on 80-acre spacing and lj0-acre spacing.

A I would like to point out the number that Mr.
Agatston gave referred to the number of wells developed on IO or
80-acre pattern. As you can see from looking at Exhibit 1, almost
half the field from the area standpoint is developed by 80-acre
pattern.

Q Before we recessed,l asked you what recommendations
¢o you have to make to the Commlission with respect to the adoption
of field rules for the Horseshoe-Gallup Pool.

A That 80-acre spacing and proration units should
consist of 80 acres, more or less, constituting the north half,
south half, east nalf or west half of a single govermmental quar-
ter section. That all wells shall be located within 330 feet of
the center of either quarter quarter section or lot of such spac-
ihg or proration unit. I might point out that we have no objection

to a fixed specification of the units, that is, that they all run
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north or south or east and west. The only reason we didn't specif
one was because of the nature, some of the fields down here with
more wells on it. Also, we have asked for 330 foot tolerance on
location because of the very rough topography that we have on the
northern part of the Horseshoe-Gallup Field. We alsc wouldn't ob-
ject to a lesser limitation. However, it would require more ex-
ception hearings because of the topography. Also, that each 80~
acre spacing unit should be assigned an 80-acre proportional
factor of two for allowable purposes, and in the event there is
more then one well in an d0-acre proration unit, the operator
should be permitted to produce the unit allowable for said wells
in any proportion, a nd each operator shall have the right to drill
a well on either or both of the components quarter quarter sec-
tion or lots, of each J0=-acre spacing or prération unit. That an
exception should be made as to any well drilled to or completed
in the Horseshoe-Gallup 011l Pool not in conformity with the spac-
ing requirement prior to the time the order is entered establish-
ing special rules and that where, on account of the tractal acre-
age involved, any quarter quarter section or lot, the 80-acre unit
is more or less than 80-acre, it shall be granted an allowable in
proportion to the anumber of acreages actually contained in the
unit.

Q Are those recommendatlions so far substantially the
same as those in effect 1a the Bistl area?

A They are with the exception of the two items I just

<
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mentioned. The Bisti Field rules allow 100 foot tolerance, and
they specify, I believe, east west orientation of the 30-acre
unit. Those are the only differences.

Q What further recommendations do you have?

A The temporary order for one year shall be granted
to allow gathering of data tc further substantiate that 80-acre
drainage is efficient. I recommend further that Atlantic be given
permission to shut in one or more wells and transfer the allowable
tc otner wells on the lease. This well could be used as a key
well for pressure surveys run at intervals to show the resulting
pressure decline even though the well is shut in while the sur-
rounding wells are produced. Of course, we like to work out a
testing program to the satisfaction of the Commission staff.

Q Is there any possibllity that withdrawals over a
period of a year will result in a situation where it would not be
economical to go back and drill the undrilled LO-acre units, in
the event it 1s not conclusively shown during the one-year period
that one well would drain 80 acres or more?

A No, there is no possibility that that will occur.
The reserves are such that they should still be sufficient to
justify from an economic standpoint.

Q@ Were Exhibits 1 to 10 inclusive prepared by you or
under your direction?

A Yes, they were.

MR. HINKLE: We would like to offer in ewvidence
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Exhibits 5 to 11 inclusive. 11 is the article taken fram the
journal.

MR. PORTER: Without objection, the Exhibits will

be admitted.

Does anyone have any questions of Mr. Vernor? Mr. Verity.

CROSS EXAMINATION
BY MR. VERITY:

Q Mr. Vernor, I didn't follow you real closely with
your recommendation pattern. Would you give us that again, please

A I merely left it opened that any half of a quarter
section could be assigned as the proration unit, that is the east
half, west half, north half or south half. Naturally, you would
have to be consistent on what you assign.

Q And your spacing within that 30-acres?

A 330 from the center of either component quarter
section. In other words, the same tolerance that's now in effect
on statewide except that you couldn't move right to the center
of the 60-acre unit.

Q In other words, if 1 understand you then, 330 feet
from either one of the forties or either half?

A Thatts right.

Q Under that spacing, then, it would be possible for
an individual to drill a well on approximately the south one-eighf
of the 80 acres, isn't that correct?

A Yes, that would be correct. I might voint out thaf

Wy
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Petro-Atlas wells and guite a number of El1 Paso's are drilled in
just that fashion at the moment.

Q And if you were permitted to drill on, say, the
south one-half of an 30-acre tract, under certain circumstances,
it could be possible a man could be drilling only 20 acres of
productive oil and have an 80-acre allocation, isn't that correct?

A Thatt's true. However, I thnink the burden of proof
lies on the operator to show that the unit he proposes to assign
to his well is productive, and the same situation can occur\on L O~
acre spacing.

Q Have you made any recommendation, or do you make
any recommendation as to the rule with regard to how an operator
shall dedicate a full 30 acres to one well? What procedure should
be followed?

A Follow the plat, I suppose, on the ordinary fashion

Q Do you think that opinion might vary as to whether
or not that tract was underlain by productive formation?

A I think that would be the subject for a hearing.

Q Do you recommend to the Commission that a hearing
be held whenever it 1s requested with regard to whether or not a
full 80 acres is?

A I think that would be automatic, if someone asked
for and requested the assigning of acreage to a proration unit.
Wouldn!t anyone asking for a hearing be grantéd a hearing, Mr.

Porter?
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MR. PORTER: That's right.

Q (By Mr. Verity} My question is this, would you
recommend it to the Commission that a hearing be granted? I gather
that you would from your =--

A I will be quite willing to recommend that, yes. My
point is that I don't think i1t i1s necessary that I recommend. 1
think that is lmperative.

8} Well, probably we don't have any argument, then, 1if
you so feel, but it seems to me tlm t there should be,under these
facts which you have stated here, that 1t is necessary that there
be some mechanics in these rules that will insure that a hearing
will automatically result if anyone raises a question about it.

A Well, the Bisti seems to be operating very nicely
without such a rule or regulation..

Q Well, we might have a different set of facts in
Bisti. I dontt think Bisti is here in question.

A Thatt's quite true. I might point out that I think
the same question could be raised about LjO-acre locations as you
are raising about GU~acre location; might take the four wells
of Petro-Atlas on the northwest quarter of Section 5 as a case in

point.

Q Of course, if you have L0 acres, the evil would only

be less than half of what it might be in an 80-acre tract?
A This 1s possible in a situation in which both wells

will be drilled at one end of the tract. For instance, take these
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four wells for a moment, and take these two out, assigning 80 acres
to these twc wells. The two east wells in the northeast guarter of
Section 5, on a uniform 80-acre pattern, any location you pick, any
way you orient the units, you have the wells staggered such that
you have more information than you have in the case where both well
were at the same ends of the units. And as far as that goes, we
will be quite willing for a fixed pattern in a particular diagonal
array for 30-acre spacing. The only reason we didntt recommend
one was because of the development we would have done here. As you
can see, we have developed on a uniform 80-acre spacing. The well
Mr. Agatston brought this morning, No. 29, was off pattern, but
still is essentially on pattern, and was moved because of the Chim+
ney Rock, I believe they call it.

Q Well, as I understand it, you would have no objection
at all to anybody being reguired tc make proper proof, and if quesH
tion arises, a hearing to be held as to whether or not they are en+
titled to a full SO-acre spacing?

A No, I see no objection to twhat.

MR. VERITY: That's all.

A I might say we dont't intend to assign any acreage
that is not productive to our well, so we certainly couldn't ob-
ject to 1it.

MR. PORTER: Does that conclude =--
MR. VERITY: Thatt's all the guestlons I have.

QUESTIONS BY MR. PORTER:
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Q Mr. Vernor, in answer to Mr. Hinkle's question this
morning, I believe you sald that substantially the same amount of
0il would be recovered from one well in 80 that might be expected
to be reccvered from two wells --

yi Yes, sir.

Q -- on an 30?2 Would you care to estimate a percentag

of the reserves,recoverable reserves that might be left in the
ground as a result of 80-acre proration units?

A Well, from my point of view, there wouldn't be any.
I will tell you the reason I say that. All that would be require
to recover the same amount of c¢il would be a uniform comparable
pressure distribution and obviously the pressure distribution would
be different in one well from two wells, but we also have the
economic limits to consider for two wells. Let's say for a moment
that the economic limit would be three barrels a day, which is a
reasonable number in this case, one well on 80-acre spacing would
be three acres for the unit;for two wellsg, it would be six barrels
a day, so that you can actually produce the one well to the point
that you have a pressure drawdown of sufficlent magnitude all over
the units, and I don't foresee that there would be any less oll re
covered on 30-acre spacing, especially in view of your intent to
secondary recovery.

Q It would be your answer that you would recover from
one well as much as you would from two?

A Yes, sir, you would recover as much.

P
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MR. PORTER: Does anyone else have a question of the
witness?
QUESTIONS BY MR. NUTTER:

Q Mr. Vernor, I note on your Exhibit 6 where you have
depicted the average permeabllity for various wells that you have
covered, =--

A Yes.

Q -- and also the total milladarcy feet for the vari-
ous wells that there doesn't seem to be any direct correlation be-
tWween the number of feet of net pay and the total milladarcy feet.
What is your explanation of that? For example, Mr. Vernor, Hava jo
No. 1 has 11 feet of net pay and a total milladarcy feet of 3,907,
whereas Navajo o. 5 also has lj1 feet of pay and a total milladarcy
feet of 3,141. In other words, the No. 1 has three times as many
milladarcy feet for the same amount of net pay that the No. 5 has.

A Thatt's only a reflection of the averhge permeabilif
being lower for the No.5 than for the No. 1.

Q Would also the case of the No. 25 having 7 net feet
of pay and 27.3 milladarcy feet as compared with the Navajo "B" 3
having 7 feet and 994 milladarcy feet, would that be a reflection
of variation of permeability?

A Yes, because jou will note the permeablility for
Navajo 25 is li, where as 142 for Navajo "B."

Q There 1s a wide discrepancy = : in the permeability

encountered in the wells?

y
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A There 1s considerable variation, but even I} milladan
is pretty good permeabllity.

Q There 1s less likelihood when you have low permea-
bility that you will drain a largerarea than when you have low,
is it not?

A My point of view on that is that once you can show
continuity in a reservoir drainage over any specific area it i1s a
question of time; permeability would be reflected in time.

Yes, it is true that on a lower permeability it will take longer
to drain a given area, but you can still drain it.

Q I see.

A That Exhibit 11, or at least the calculations I made
based on Exhibit 1ll,reflect that property.

Q Now, on your Exhibit No. 3, Mr. Vernor, the pressure
shown at the end of September, 1958 for tle Navajo No. 1 was the
initial pressure, is that true?

& Yes, e=ir.

Q Had any production been taken fram the well at all?

& The well had been pctentialed, that was all. Thatts
true of all the initial pressures 1 referred to. The wells had
been potentialed and immediately shut in.

Q Had some withdrawals been made from Navajo No. 207

A It had been potentialed.

Q Thatts all?
A

That?s all.

cies
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Q Do you think that the fact that the No. 20 Well has
only 15 feet of net pay as compared to the No. 1l's. L0 feet of net
pay might have been one of the differences there in the bottom hole
pressure after potential had been taken?

A No, I don't think that i1s likely because that would
imply that our pressure was not fully built up.

Q You have less reserves in the No. 20 than you have
in the No. 1, probably, haven't you?

A Yes.

Q And on a potential test you would have taken a
larger percentage of the total reserves in the No. 20 than you
would the No. 1%

A The difference between the percentage of 200 barrels
in  the reserves, true, would be greater percentage, but the per-
centage would still be extremely small, and with a stabilized or
fully built-up pressure such as we have here, we,even with, say, a
hundred barrels production momentarily drawn down to pressure,
again referring to Exhibit 11, it couldn't have drawn it down very
far away in that length of time.

Q So you feel that the difference in the thickness of
the pay on the two wells has no bearing on this pressure relation-
ship of the two?

A No, I don't believe it would. If we had more pro-
duction out of No. 20 than ;ust the potential, I would have to con-

cede your point, but with just the poftential test I can't see that
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that would influence the pressure at all. For instance, looking
at BExhibit 10, you can see it only took about T4 hours to build up
from the initial measured pressure of 133 pounds to a fully
stabilized pressure of 205.

Q What i1s the average cost of drilling one of these
wells, Mr. Vernor?

A $2ﬁ,600, including pumplng unit and surface equip-
ment.

Q What!s the value of the reserves, primary reserves
under a L O-acre tract, on the average?

A I dontt have an average figure offhand, but I think
I can answer your question. We are not pleading we can't afford
to drill wells on 110 acres here. We are saying that drilling them
would result in unnecessary wells and unnecessary expense. In
other words, we can do better on 80. I dont't have an average reser
voir figure at hand for the whole on our whole lease.

Q Well, I noted that on your direct testimony you
stated that one well would effectively and certainly economically
drain 80 acres, and you underlined "certainly economically." A wel
would certainly economically also drain e acres,\wouldn't it?

A It would be more economical for one well to dréin 83
acres, and we cut our investment in half for the same return, es-
sentially. That's one major course left opened to us to reduce oury
cost per varrel in order to compete with that bugaboo of foreign of

Q I see. If the pool were developed on lj0O-acre gpac~-

l.
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ing, and then in the event of water floading -- every other well
were converted to a water injection well--one in ection well would
then ve in a position to flood 80 acres, is that right?

A You are talking about a =--

Q Without drilling additional --

A Five gpot flood on IO acres?

& Yes, yes, sir.

A Oh, I see what you are getting at. Yes, sir, that'!g
right.

Q And if it were drilled c¢n 80 acres, then one well

would be in a position of having to flood 160 acres?

A Thatts what it would plot out. Let's postulate
the pattern of fluid, and we haven't studied the field to the point
wnere we can say what type of flood we could use. I mean it could
be a five spot or it could be a nine spot, and a nine spot has
three producers per injector, which would reduce the factor that
you are referring to.

Q In view of this wide variation in permeability that
you were mentioning a while agec, do you feel that there would be
any more likelihood of water by-passing certain sands and streaking
through more permeability areas if 1t were flooded on a very wide
spacing pattern than on a smaller spacing pattern?

A No, I really don't, because with the variation withi
the field I think you have the same variation between the lLC-acre

wells as between the 80's. I don't think that having more wells

1]
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would, in effect, say, average out the permeability better. Our
core data would be no different on lj0-acre spacing than on 30 be-
cause we have covered approximately one well per quarter section.
We wouldn't core any more on closer spacing, so we would have the
same data.

Q

o

And you wouldnt't have any more likelihood of permea-
bility changes --

A The permeability -=-

) -~ from 80-acre location than you would in [ C-acre
location?

A The permeability change 1is there on either spacing.
If they are sgignificant, they will be significant on either spac-
ing. I mean, we would attempt to, oh, for example, make an iso-
porosity, rather iso-volume and iso-permeability map, and try to
balance our injection rate such as to maintain a relatively uniform
frontal advance on the flood.

Q One injection well flocding 160 acres, however,
would be more likely to encounter drastic changes in permeability
in that 160 acres than one injection well flooding 80 acres,
wouldn't it?

A I dont't think that one well in 160 would have any
more likelihood than two injection wells in that same 160. I mean
the permeablility variations are there;in either case wetve got the
flood through them, across them or around them if there are suf-

ficient changes. I might add that this one milladarcy criteria
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for net pay is rather arbitrary. It might be we might have to go
lower than that, which would change the picture again.

Q Mr. Vernor, in view of the fact of the [[0-acre pro-
portional factcrs as well as the 30-acre proporticnal factcrs that
are set out in Commission Rule 505, based c¢n the economics of
drilling and equipping wells, do you think that there is any
necessity for reviewing these proportional factors, particularly
on shallow pools on 80-acre spacing to get the allowable rates more
in line with the cost of development?

A I dontt think I am qualified to discuss that parti-

cular subject in any great detail.

Q You have proposed acreage factor of two =-=-

A Yes, sir.

Q ~~ for these B80-acre lbcations; is that nét correct?
A Yes, sir.

MR. WUTTER: That's all. Thank you.
MR. PORTER: DMr. Verity.
MR. VERITY: I have ancother question, Your Honor.
CROSS EXAMINATION
BY MR. VERITY:

Q Mr. Vernor, do you have a recommendation to the Com=
mission as to what allowable should be given where an 80-acre tract
is not all underlined by productive formation?

A I think that 1s taken care of in my recommendation

where I said that if a proration unit was more or less an 80-acre,
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its allowable snould be raised or lowered accordingly.

@ One other question, then. You gave some testimon
5

=

with regard to shutting in a well and transferring the allowable to
another cone, and I didn't guite follow you completely as to what
you were recommending in that regard. Would you explain that,
please?

A My idea on that is that in order to further substan-
tiate thnat.one well will drain in excess of 80 acres. We would
like to have more pressure data. Well, one way to get the pressure
data would be to shut in a well somewhere in this lease,! say one
well right in here some place in the center of the lease, transfer
the allowable to other wells in the lease. to: one well or more
than one well, ust spread it around, and one well shut in, we
could take pressures at intervals, say every three months, or what-
ever number 1t seemed to be necessary, and 1 am quite sure at the
end of the year we will be able to show the pressure in that well
will have been reduced by production from surrounding wells even
though that well has been shut in. 1In other words, direct measure-
ment of well interference, and that wouldn't be shown on 80-acre
drainage, i1t will be shown something in considerable>excess of 80
acres, something like 320 acres.

Q This is recommended merely as a temporary testing
measure?

A Yes.

MR. VERITY: Thatts all.
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MR. PORTER: Anyone else have a question?
QUESTIONS BY Mit. KELLAHIN:

Q Mr. Vernor, on your list of wells, are these wells
numbered in chronological order as to the date of drilling?

A Hot necessarily.

Q@  What is the order of the drilling, 1, 2 and 209

A Wells 1 through 8 were drilled chronologically. If
I remember correctly, we drilled them the next row to the northwe sy
which would be 9, 10, 11, 12, 13 and then 20.

Q, Now, that would then indicate that your No. 1 Well
was drilled in 1956, is that correct?

A No, No. 1 Well was drilled in September of 1958.

Q September of 1950. Well then, your Exhibit No. 5
does not refer to your well but refers to all the wells in the
pool?

A Hxcuse me, that!s the total oil production from the
Horseshoe=Gallup Oil Pool.

Q I didn't understand you.

A Beg pardon.

& At the time you made these pressure tests referred
to in &xhibit 9, had there been any production from the No. 1 Well?

A You mean Exhibit 8, you mean the Exhibit that is

up here?

A The No. l,pressure taken at the end of September,
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the well had been potentialed and thatts all.

Q Now, referring to Exnibit No. 9 stabilized shut-in,
that is referring to the same well, 1s it not, the No. 1 Well?

A Yes. That, however, is the second test.

Q HNow, how many production: had been taken from the
No. 1 Well at the time that test was made?

A I believe the figure is 1,392 -- excuse me -~ [i,359.

Q And your pressure had declined, and the initial
pressure was how many pounds?

A Approximately 11 pounds. N

Q Had the well been stabilized prior to the time this

tegt was made?

A You mean stabilized on production?
Q Yes, sir.
A So far as 1 know, it was making its allowable every

day. I think that's reasonably stabilized.

Q Tnere was no pressure bulildup on the No. 1 Well?

A I see whatts bothering you. That'!s not the case.
We used one bomb To tegt these three wells, we ran the bomb in the
No. 20 Well, and you see we show a buildup on Exhibit 10, and if
I remember correctly it stayed -- the bomb stayed in until the
point, just before thirty hours, I gﬁess that would be twenty-
seven hours. Tne bomb was then removed and used to run pressures
in the No. 1 and No. 2 Wells. The wells were all shut in at the

same time and you'll note that the pressure on the, first pressure
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on the No. 1 was at about thirty-one hours; on the No. 2 at about
thirty-five hours.

Q So then, in your opinion, that well had already
stabilized prior to the time the pressures were run?

A The No. 1 Well?

Q The No. 1 Well.

A Thatts correct. That had been shut in for thirty-two
hours, and we took two tests. Actually, we had two three-hour test
We were running three-hour tests on each well to see if there was
any pressure change in that length of time. So we have a three-
hour test at each end of this line; 1in other words, at thirty-two
hours, and from about seventy-six to seventy-nine hours.

Q Well, now, although the test on the No. 2 Well com~

menced at thirty-five barrels -- is that correct?

A That's right.

Q -- you got a build-up on that well, --

A Thatts right.

Q -~ but none on the No. 1 Well?

A That 1s a reflection of the producing characteristics

of the well and their permeabilities. As you are probably aware
from full bulld-up data, including stabilized prodution tests, it
is possible to calculate the effective permeability in the undis-
turbed portion of the reservoir. The way in which those wells
build up is a reflection of that permeability.

Q Now, referring to your Exhibit No. 10, -~

Se
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A You'll note that the Well No. 2 has approximately
half the milladarcy feet well.No. 1 has, and Well No. 20 has ap~-
proximately half of that that No. 2 has.

Q That accounts for the continued build-up, in your
opinion, on the Well No. 20 after, say thirty-two hours or thirty-

five hours?

A Yes, certainly.

Q You didn't run any production test for interference,
did you?

A The distances are such -- you mean to shut in one

well and produce the off setting well?

Q That 1s correct.
A The time involved, you will remember my calculation

from Exhibit 11, 1t took approximately 96 days using our average
properties for the one-pound pressure drop to occur a thousand and
fifty-three feet from the well, so you couldn't very well run a
short duration pressure test and expect to get a drawdown on an
offset well. That is why I recommended a year for that type of
test in my recommendations.

MR. KELLAHIN: Thank you very much.

MR. PORTER: Anyone else have a question?
QUESTIONS BY MR. STAMETS:

Q This is just an "irf," but if the Horseshoe-Gallup

0il Pool should join with the Verde-Gallup 011 Pool, which has

already been decided as a l[0-acre proration unit, what would you
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then recommend?

A Well, there you are getting into the question of a
field wphether the field should be drained on 160 or 320 because the
economics are so bad, apparently -- let me say that we operate no
wells in what's defined as Verde-Gallup, and the only part I have
seen 1s this extreme western part which proved to be pretty sad.

I am not prepared to talk about the possible Joinlng of Horseshoe-
Gallup and Verde-Gallup Pools; I am not very familiar with whatt!s
happening out in the area between them.

MR. STAMETS: That's all the questions I have.

MR. PORTER: Anyone else? Mr. Fischer.
QUESTIONS BY MR. FISCHER:

Q Mr. Vernor, what do you mean by the southeast portio]
of the Horseshoe-Gallup being pretty sad? Would you explain that?

A No, that wasn't -- I was talking about the southwest

portion of the Verde-Gallup; Jjudging from potentials I have seen of

the wells, I think 15, 20, 25 barrels a day were the initial poten
tial on some of the Standard of Texas wells in the southwest por-
tion of the field of the Verde-Gallup Field.

Q

Have you seen any cores or studied any core analyses
of wells in tne scutheast of Horseshoe-Gallup?

A I have seen a few. The operators down there haven'!t
done as much coring as we have.

Q In your opinion, dont't cores that you have seen or

the analyses that you have seen correlate with your core analysis?

j=)

=}

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE, NEwW MEXICO
Phone CHapel 3-6691




2

A A1l those that I have seen show reasonable permea-
bilities, that is, as Mr. Nutter pointed out the variations from
our core analysis from L milladarcies to 150, the four milladarcy
average 1s still pretty good. All that I have seen will fall more
or less in that range.

@ Is it your opinion that the wells down there in the
southeast of the Horseshoe-Gallup would likewise -- are capable of
draining 80 acres, one well on 80 acres?

A Sure.

MR. PORTER: Any further questions? Witness may be
excused.

(Witness excused)

MR. HINKLE: Thmt!'s all we have.

MR. PORTER: DMr. Verity, do you desire to present
tegstimony at this time?

MR. VERITY: Your Honor, I think we will not in
light of this testimony. I dontt see any point in our putting on
evidence to that effect. I would like to make this statement. I
recommend and request to the Commission that they include in their
rules on this -- let me say this to start with -- Petro-Atlas doeg
not ocbject to the 80-acre spacing, but we do make this request and
recommendation,and that is that we have a rule that protects or
reduces to the very minimum the possibility of an individual tak-
ing an 80-acre allowable or an allowable factor of two as has been

recommended when he didn't have a full 80 acres of land underlain
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by productive formation, and in that regard we have no objection
to an §0-acre allowable being granted on an administrative ruling
or merely by making application to the Commission and the Commiss-
ion granting it =-- the Commission granting it without hearing -~-
but we feel that this is necessary if this particular potential
evil is to be guaranteed against, and that is when an individual
asks that he be given double allowable or proration factor, or
when he be given an 80-acre allowable on one well, that he file

an application for that 80-acre allowable with the Commission,

and that he be required to send a copy of his application and
proof tTo the offset operators, and that then if an offset operator
objects to the 80-acre allowable, that a hearing be set down in
front of the Commissioner, otherwlse, without objection,that this
Commigsion could, as an administrative matter, allow the 80-acre
spacing. Do I make myself clear?

MR. PORTER: Clear to me.

MR. VERITY: We feel, Your Honor, that this is nec-
essary in order to protect correlative rights and in order to in-
sure that equlty 1s done in all instances out there, but there
certainly can be differences of opinion as to what is productive
and what is not. And we feel that if there is any controversy,
then it should be a matter of full hearing not necessarily before
the Commission but certainly before the Examiner.

MR. BUELL: May it please the Commission, for

Pan American Petroleum Corporation. We would like to concur in
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the recommencation of Atlantic that 00-acre units be adopted for
this pool. We concur in that recommendation even though some of
our properties are already drilled down to a density of L0 acres
at the preseat time. Our recent development has been and will
probably continue to be on an 80-acre unit basis, so Atlantic is
not the only operator in thls pool at this time who is developing
on an 80-acre basis. Our engineers are of the conclusive opinion
that one well in this pool will effectively and efficiently drain
not just 80 acres but actually far in excess of 30 acres.

MR. PORTER: Mr. Kellahin.r

MR. KELLAHIN: If the Commission please, on behalf o]
Tom Bolack.. Mr. Bolack . 1is opposed to the application of Atlanti
for 80-acre spacing, and in that connection I would like to make a
few comments on the evidence which has been presented here to the
Commlission. Ia the first place, with the history and background
and development of this pool, I do not feel that the testimony
offered by Atlantic is the least bit impressive. We have in the
field some 113 wells drilled.‘ They have come in on, insofar as in
terference and drainage ls concerned with evidence concerning thre
wells, three wells which are obviously by reference to their Ex-
hibit No. 1, located in the main failrway of the pool, about which
was heard at some lengtnh in the previous case. The pressure in-
formation 1s based solely upon initial pressure and some shut-in
tests and build-up tests. No information given to us on none

of the wells as to the pressure build-up. The fact that the pool

L%

W
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had been developed insofar as well density, 65 percent of the
wells on lj0 acres’ and some 35 on 30-acres leaves an inequitable
situation in regard to those operators who have spent thelr money
and drilled on LO acres. Now, with the present development of thd
pool, certainly the Commission at this time must recommend some
decision, but in my opinion, this case clearly points out the nec-
esgity for an application for spacing early in the life of a pooll
This 1s a clasgific example of what occurs, the same thing that
occurred in the West Kutz-Pictured Cliffs Pool. It has occﬁrred
in a numoer of other pools, to come in and have two spacing patter
within one pool,and inevitably it results in an inequitable situa-
tion, particularly as the pool grows older,and we are opposed to the @
plication.

MR. PORTER: Mr. Sperling.

MR. SPERLING: Magnolia Petroleum Company would like
to concur 1in Atlantlc's application in this matter, and also con-
cur 1in the recommendations that have been made by Mr. Vernor.

MR. PORTER: Mr. Vernor, did you have your hand up
a while ago?

THE WITNESS: I just wanted to point out again that
the type of pattern we have employed in our lease will in itself
greatly reduce the possibility that Petro-Atlas is worried about
of non-productive acreage simply because we have the wellg spread
out more uniformly than if they were pooled at one end of the unit
for example. We would have no objection for a fixed pattern de-

velopment.

ns
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MR. VERITY: Could I question the witness again?
Just on this last peint is all.

MR. PORTER: Of course.

mR., MORGAN: Maybe you'd better state that again.

BRUCE VERHOR,
recalled as.a witness, having been first duly sworn on oath, testii
fied as follows:
CROSS EXAMINATIOY (Continued)

BY MR.VERITY:

A I am saying that a uniform type of 80-acre develop-
ment such as we have carried forth in our lease, the possibility
of non-productive acreage -- non-productive acreage in the worse
situation that could occur on 40 =-- as you are postulating is
greatly recuced. In a sltuation where, suppose we had two wells
both drilled at tne same end of the proration units, I think,then,
Mr. Verity'!s point 1s well taken, but let's for the moment postu-
late east-west proration units. Certainly it would be possible
that a situation ir. Verity is bringing up could occur on this
edge of the tract. However, instead of locating a well here, we
put 1t over here, thea we nave a control point across this end of
the lease. Ag I =ay, the only reason we propose a fixed location
is because of the lLO-acre development which already occurs, we
already have our pattern fixed so far as this type of develcpment
1s coacernecd. One can draw squares arocund these wells iust like

you can arouand L U~acre wells.
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Q Mr. Vernor, of course, what you are suggesting is,
if you required a fixed spacing pattern as you here suggest, all
lyou_would do would be reduce the incidence of this evil, isn't thal
correct, you wouldn't eliminate 1t?

A It should reduce 1t to the same magnitude tnat would
occur on li0-acre spacing. Let me draw a couple of more wells here
draw another one down here. You have contrel across this end of
the lease then, so that then the only acreage that is likely to be
brought in that ﬁight not be procductive is acreage around this
well; beyond the well, there 1s absolutely no difference than if
we have wells right across here, have JjO-acre development. You
sti1ll have the possibllity of bringing in 10 acres that is not oros
ductive rather tThan, as you are worried about, the other half on
the 80~acre tracts. If you try Lo stay west of the Ll-acre tracts
to thhis well, then the situation you are talking about is a very
real probleda.

@ And, of course, you need to make your recommendation
that you can drill on 80 because you already have the LO-acre de-
velopment?

A That 1s right.

& S0 you can't change your recommendation to a fixed
spacing on 00U, it needs to be flexible to elther [iC because of the
previcus . C0-acre development?

A Well, tine only reascn it needs to be flexible is in

the event some operater might still want to develop on l.0-acre eve]
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under an U0-acre order. We would not want to under those circum-
stances; someone elss might.

Q Well, by giving any individual an opportunity to a
hearing with regard to it, it would correct the evil, would it not9

A Yes, should do the same thing for 0.

Q The evil can't be as great on LO. I have nc objec-
tion to it being done on L0, because instead of bringing in pos-
sibly 60 acres of non-productive acres on a 10, you can only bring
in 20, you can keep your pattern in the center, isn't that correctf

A Yes.

& ¥Mot only that --

A I think you are magnifying the possible evil out of
all proportion.

Q Well, ifrit is not very great, no one will be hurt

by allowing any individual tc make proocf, will they?

A Unless someone makes a nuisance of himself doing 1%,
yes.

G We also have that possibility ~--

A Yes.

Q -- just like lawyers and engineers.

MR. SPeRLING: Mr. Porter, for the record, on behalf
of Magnolia, I would like to say that they support early investigaf
tion and institution of secondary recovery methods in this parti-
cular case.

MR. PORTER: Anybody want to question Mr. Vernor
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concerning his phase of his testimony? Mr. Fischer.
QUESTIONS BY MR. FISCHER:

Q Mr. Vernor, in regard to my last question and your
answer that, in your opiniocn, you thought that one well in 80
could iust as well drain 00 as two wells, you actually don't know,
do you? You don't have enough -- you sald previously that you
didntt have enougn data down there or core analyses?

A Well, let me say as far as I am concerned -- so far
as Atlantic is concerned, from an engineering standpoint, this
core analyslis by and of itself plus the showing we have a continu-
ous reservoir, 1s sufficient to show, in my mind, that we can drail
80 acres or far in excess of 00 acres. What I am saylng is, to be
able to show absolute proof rather than interpretative proof, I
am suggesting that we shut in a well and transfer its allowable
so we can record the pressure build-down in that well as tne off-
setting wells are produced.

Q In line with your application, or say, if your ap-
plication were denied and they went back to L0, would you still
want to do ©that?

A It would be unnecessary.

MR. FISCHER: Thank you.
MR. PORTER: Any further questions? The witness may
be excused.
(Witness excused)

MR. HIVKIE: If the Commlsslon please, notwithstand-
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ing Mr. Kellahin's statement, I think that Atlantic has made out
a good case.

MR. PORTER: You think it i1s impressive?

MR. HINKILE: T don't know of any evidence that has
been of fered in opposition to 1t, only Mr. Kellahin's statement.
I think we have made out a good case here in that we have shown
that the Horsesnoe-Gallup Pool is a reservoir having two zones
extending over considerable area. We have shown it's a continuous
reservoir,‘has good permeability, and one that lends itself well
to wide spacing. We have compared it to the Bisti reservoir and
have snown by the evidence that it has considerably higher permea-
bility than the Bisti area, in which 80-acre spacing has already
been made permanent. We are asking only for a temporary order for
one year and that the same rules apply nere as have been adopted
by the Commilission in the Bisti area. Of course, the Commission
well knows the situation of the industry as far as economics 1s
concerned, which has largely been brought avout through the ex-
cessive imports of oil. I think that the Commission should,in
every instance where you have any pool thaf will lend itself to
wider spacing, they should adopt the wlider spacing until at least
it is shown conclusively that it will result in waste. |

MR. PORTER: Anyone else? Mr. Anderson.

MR. ANDERSO0M: I am John Anderson, geological survey
Roswell. We are interested in this case because almost all of the

land involved are Federal or Indian. If we refer to the map on th#
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board, which, I believe, is Atlantic'!s Exhibit 1, the area in pink
color i1s also Navajo Tribal land. The land immediately east of
the pink area is Ute Mountaln Tribal land, and the other quadrant
is almost entirely Federal land. WNow, we are interested in gett-
ing the highest practicable ultimate recovery of oll from all of
it. At tane same time we are interested in the rate at which this
can be accomplished. We feel that the withdrawals from any clas-
sification of land should be reasonable, at the same time taking
into consideration the ability of certain lands to produce oil,
Under our present situation, Tribal land in the pink area is de-
veloped on 00 acres, Ute Mountain Tribal land is developed almost
entirely on LU acres, the Federal land is almost entirely on L0,
and there 1s some Nava o Tribal land south of the pink land which
is also developed on ho acrés. Where we are now, the pink area is
producing oil. That i1s, the withdrawals on an acreage basls are
about cne half of what they are on the Ute Mountain reservation
and con Federal land, and I think this would make the Wava o Ind-
ians most unhappy. Also, if this situation does continue, where
We have withdrawals that place the rate per acre on east of the
Navajo Tribal land, certainly we are golng to have some drainage
across the reservation boundaries. Yow, how this 1s going to be
corrected, I am not at the present time making any statements.
However, something has tc be done about it.

MR. HIWKLE: T would like to reply Jjust briefly to

Mr. Anderson's argument there with respect to the development of
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the pink area. I understand that Atlantic has continuously de-

veloped this area, they have had rigs running in there almost con-
tinuously. Had they drilled the same number of wells on L0 acres,
they wculd just have about half of the area proven. The way it 1s
they have about twice the area that they would have otherwise that
is proven and, of course, if we go to the 80-acre allowable, which
we are advocating, there would be withdrawals at the same rate as
if you were on LO0-acre spacing because you are going to get twice

thne allowable.

MR. AWDERSOW: I think that in Mr. Hinkle'!'s statemenlt--

while we are making some assumptions on which we have had no testi
mony, and that is whether a well drilled on 80 acres will be able
to produce twice the allowable for any considerable period of time
I believe that we are assuming, or we feel that the withdrawal fro
80-acre tracts are going to be comparable to 30, L0, and I don't
believe that any of the testimony has given any proof. 1In fact,
it hasn't even been introduced.

MR. HINKLE: If the Commission please, we would like
to put Mr. Vernor back on, open the case up again and give us some
testimony on that point.

MR. PORTER: Mr. Vernor, will you take the witness
stand, please?

BRUCE VERNOR
recalled as a witness, having been first duly sworn, testified as

followss:

L
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REDIRECT EXAMINATION (Continued)
BY MR. HINKLE:

A I am sorry I didn't answer Mr. Anderson's questions
earllier. I understand what is bothering him, that the rate might
decline more quickly on one well than on two. The answer to that
guestion is tnat on B80-acre spacing we would institute water flood-
ing or some other secondary recovery program sooner than a closer
spacing, and consequently, tne difference in the rate picture
should be nill. We should have the same rate under a secondary
recovery project regardless of the spacing so far as the pnysical
operation of injection is concerned, and we feel that would more
than adequately make up for the possibility that Mr. Anderson is
bringing up.

Q Mr. Vernor, are most of the wells dapable of produc-
ing twice thelr present allowable?

A With the exception of two or three, yes.

MR. HINKLE: That's all.
RECROSS EXAMINATION

BY MR. PORTER:

Q, Mr. Vernor, you would expect all wells on 4O-acre als

lowable would produce thelr allowables much longer than those oa
30, under the present allowable system, would you not?

A In other words, if an 50-acre well has twice the al-
lowable, it would reach its decline sooner?

Q Decline below the maximum oll?
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A Well, let's say for the moment the unit allowable is
100 barrels for 30 acres, 50 for L O-acre wells, so that we would
have 100 barrels a day for an 30-acre tract whether one well or
two. Yes, 1t is quite possible that the single 30-acre well would
reach 1ts capacity sooner. However, at any given time 1ts capacit
would still be higher than either of the lL0-acre wells taken sep-
arately. That is, you don't have a two to one ratio there, and we
feel that our secondary recovery will more than offsef that becauss
our iutent‘is to start secondary recovery soon enough to alleviate
any such decline.

QUESTIONS BY MR. MORGAN:

Q Mr. Vernor, you are pleading this case based on
econcmics a little bit, arentt you, somewhat?

A Well, only to the extent we are showing we can make
more money by not drilling the same number of wells for the same
recovery.

Q Did I understand you to say that two wells on 80-
would still be probable from the standpoint of recoverability?

A We are not making a plea that we cantt drill on LO.

Q Well, then, my next question is, what about the
secondary recovery costs as compared to two wells in the first
place?

A We much prefer to spend the money for secondary re-
covery sooner than to drill the additional wells.

& It would be a lot cheaper to go through the process

vV
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of injecting water or gas or whatever agent you might use, is that

right?
A You mean it would cost less?
Q Than drilling a second well?
A We are not far enough along on our studies to be ablsg

to answer that question in detall, but I don't think that the cost
of secondary recovery would be any greater than the cost of drill-
ing additicnal wells.

Q‘ Would it be six of one and half a dozen of another?

A No, because when you spend the money for secondary
recovery you are, in effect, you are spending money for more re-
serves. If you spend the money to drill extra wells, you Just
punch more holes in the ground, we haven't increased our reserves
at all by drilling the extra well, whereas if we institute second-
ary recovery, we have done almost the same thing as though we ex-
tended the field, we've got more reserves.

Q I understand what you say. You are golng to get
more of the reserves out of the ground by secondary recovery pro-
cess, but you are golng into secondary recovery earlier by the use
of only one well for the use of 8C acres, I believe you stated
that?

A I believe we would, yes.

0

1

Certain oil is going to be recovered from secondary
recovery activity that could have been recovered from a second

well?
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A No, no. I didn't make myself clear. When I spealk
of secondary recovery oringing at least twice as much oil based on
our present estimate as by primary, I am taking all of the primary
all the way out To the economic limit, even though we might pro-
duce 1t under secondary operation, I am subtracting all of that
oil. In other words, tne recovery would total three times as much
with primary and secondary, roughly speaking, as by primary alone.
I mean, I am not lumping any of the primary oil with what I say is
incremental with secondary.

Q You would recover as much o©il with one well as you

would with two under the tract, that's what you are saylng?

A Yes.
) But you will just get rid of it more slowly?
A You could recover a little more slowly if you didun't

institute the secondary recovery, but we plan to do that socon
enougn to arrest any rate decline sc that we shouldn't have even
that situation.

MR. PORTER: Mr. McGrath.
QU&STIONS BY MR. ncGRATH:

Q@ I think ml Paso Matural Gas Products Company 1s now
in the process of completing wells in this little narrow section
here, and ocne up here, and you say now -- these have lL0l-acre allow-
ables -- that these wells over here -- this one will protect this
one from dralnage in here, 1f it produces twice as much?

A wWell, let me say that, as you know, these locations
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were a compromise. We contemplate, if we have an 80-acre crder,
we would ask To assign this entire strip to these two wells, which
would be approximately 70 acres per well, so that they would have
again allowables comparable to their acreage, so you won't have
non-uniformity.

Q But if you don't get this, I mean 1f these wells are
not staked, they are going to draln the Nava o reservolr?

A Why?

Q’ Because they are only broducing half as much as thes§
over here.

A I don't understand.

Q Tals is produc ing twice as much, wouldn't protect
this area in here from these wells.

A You are talking about, under the circumstances an

30-acre order
G Yes, with the double allowable for the 30-acre?
A T dontt foresee a circumstance where these wells

wouldn't have tneir proportional allowable.

) Tney only have IO acres now?
A Sure, they've oaly got 35 acres assigned. We can't

agsign any more acreage than that until we have some kind of an

order.
) They probably have a full allowable, or close To i1t?
A Yes.
Q 1O acres, whatever it is.

b
-
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A I am saying 80-acre allowable, we would assign a
O~acre unlt Tto this well.
Q Talze this right here, thls well and this, this is

on 30=-acres, wnichh would have an allowaple factor of two?

A Yes.
Q This nas one?
A Vo, it would be 1l.75 witnn 70 acres assigned to it.

Like if we maxe a proration unit. We have approximately 1,0 acres
in this strip down here, --
MR, HIVKLE: What section are you referring to now?

A Tals i1s the west half of the west half of Section
33.

q 31, lé.

A It is a portion of the unit reservolr lying in the
west half west half of 33, and likewise a portion of the Mavajo
reservolr lylng in the wesﬁ half west nalf of Section 33. There
is approximately 14O acres involved in this strip, and let'!'s see,
a little more than half of it 1s Ute aoreage; I would say maybe
385 acres, rougnly speaking, 385 acres 1s Ute acreage, and the rest
is Wavajo. We don't have the line quite in the right place here.
The Navajo strip 1s ,86.1 feet; the Ute strip tapers -- 1t starts
off at about 600‘feet at the bottom. Now, we contemplate, and we
contemplated it when we agreed to locate the El Paso Ute Wavajo
3 and 5 at the present location rather than the strip locations,

which were earller proposed so that the wells would fit a communi~
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tized situation, down the line under whatever development took
place, we plan tc ask to assign this entire strip to these two
wells which would give us a 70-acre, approximately, unit assigned
to each well, and uncer our proposed rule, that would give them an
allowable factor of 70/L0O. 1In other words, they would have an al-
lowable proportional to the acreage assigned to the wells. This
well only has 39 acres assigned to it. On 80 it would have 79/L0
of a unit allowable. I don't see how we can have any inequitable
drainage ander those circumstances. Well, we plan to =-- it ig ny
understanding El Pasc does too ~-- the two companies plan to com-
munitize this strip.

& I was just wondering if you thought that you were
going to have protecticn from drainage either way?

A Welve got to protect -- 1n that sense our interest
1s the same as our royalty owner. We want to protect our oil too.
We don't get any of these over here.

Q You get this? You will if you communitize?

A Well, what I am saying, we will try to maintain an
equitable drainage.

) And if you don't communitize, you shouldn't have
drilled that?

A That's the thing we are goling to stay away from. We
much prefer (o conmunitize. We do plan to communitize. The only
reason we didn't before was because of the small units ilnvolved

here.
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Q You want to communitize on 80 instead of L2,
A Yes.
QUESTICNS BY IMR. FENDRICKS:

8] Mr. Vernor, in your conversation with kr. Anderson,

5

o}

nstigating a seccndary recovery project in the

C
[

you referred t

G

P

case OC-acre wells with two allowables began to drop in thelr pro-
dw tion. How long will it take to initiate a secondary recovery
project?

A Well, I'll say first of all, I can't predict exactly
how soon it will be necessary to accomplish that end, and we inten
to -- we are gathering data now for the study, and we intend tc go
into it full blast as soon as we can see how large the field is
going to be. at least inscfar as our leases are concerned,

Q Would it take considerable time to lay injection
lines and drill injection wells for your seccndary recovery?

A I dontt foresee drilling any injection wells. I see
at this point no need for drilling any ilnjectlion wellg., We have a
uniform pattern. Those would be the same scrt of wells that we
are trying to avold drilling here.

G, Will a one-year temporary order ccver sufficient
time to make your study and initiate your project so that you can
protect the equal withdrawals across the lease line?

A You are postulating there, that we wouldn't be able
to malntain it for that length of time without starting the sec-

ondary recovery project. 1 see no reason why we woculda't have our
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study completed in that length of time. I can'f say exactly when
we will start a secondary recovery project. It will depend on re-
sults of our study.

MR. KBENDRICKS: That's all.
QUESTIONS BY MR. FISCEER:

Q Mr. Vernor, also in regard to Mr. Andersonts ques-
tion and your answer as to secondary recovery and the imbalance be
tween the two tribes of their mineral rights, it seems like if you
had two wells on -- or one well on 30, rather, and your double
allowable, therefore, if you were to instigate secondary recovery
and actually did so, then the onoy reason you could be back in
balance is if you kept your allowables under secondary recovery
at two times the normal unit allowable?

A You mean that we didn't ask for any higher allowable

than tnat?

A Well, I dont't at this time know what we will ask for]
in the way of allowable treatment, but I foresee the whole field
on secondary at the same time. And I don't conceilve that tThere
will be any imbalance. I think you are postulating imbalance to
start with, as Mr. Hinkle polinted cut. I think Mr. Anderson im-
plied that there 1s imbalance now. The imbalance is no different
than if we had the same number of wells developed on L0O-acre pat-
tern. They Jjust wouldn't cover nearly as much of the area, we

wouldn't have ag much area proven.
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Q You are pgetting an extra advantage in being able to

start yocur secondary recovery program sooner due to the fact that

you would have more recoverable c¢ll in the ground and have a bettey

payout for it or shorter?

A I don't follow your reasoning, being advantageous.

(o) If you start your seccndary recovery program before
the people on LO do, you then, due to the fact that your wells
are -=- would start being marginal wells sooner, then you could
start your.secondary recovery program socner and put you at an
even greater advantage?

A As I said, I foresee the whole field being operated

under seccndary at the same time.

& At the same time?
A Sure.
Q You think an operator with one well on L0 would want

to start his secondary recovery program if he still had a top al-
lowable well?

A Tnat's a question that willinave to be gsettled among
the cperators. I can't speak for the cother operators, but my poinf
is, I don't see the imbalance you are talking asbout. If the rates
are proporticnate T. the acreage, I see no imbalance at all.

MR. FISCHER: Thatt's all.
MR. PORTER: Any further questions? The witness may
be excused again.

{(Witness excused)
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MR, KELLAHIN: I would like to make one further com-
ment in light of the testimony that has been offered, In spite of
Mr. Hinklel!'s comments, I am still not impressed. In answer to the
gquestions which were posed by Mr. Anderson in regard to the drain-
age situatiocn, on those Indian lands the witness has taken the
stand and testified that one well would be able to make the allow-
able to be assigned to 80 acres. That is an unsupported conclus-
ion by the witness. I think he himself would have to admit that.
No reserve'figures have been offered in this case, there is no
potential figures to offer, there is no pressure information of-
fered with the exception of three wells out of 113. The whole
situation goes back to the prime questions involved in this case.
The Statute says that the acreage shall be developed as can be
efficlently and economically dralned by one well, Well, welve
had some testimony as to the efficlency based on three wells; we
have had no testimony on eccnomics whatever with the exception of
the cost of the well. The conclusions stated by the witness 1s
about as substantial as saying it is cheaper to drill dry holes
on 330 as it 1s on 660. That is an obvious conclusion. It is
cheaper to drill one well than it is two. I think this Commission
is entitled To a great deal more information in reaching the coa-
clusions that one well will economically and efficiently drain 80
acres.

MR. PORTER: Did I hear you say there were five well]

involved in the pressure test?
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THE
FR.
corrected.
MR.
case?
Taize the

then take up Case

WITNESS: Yes, sir.

KELLAHIN: If the record so shows, I will stand

PCRTER: Anyone else have any comments 1n the

cage under advisement. Take a short recess and

1616.
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STATE OF NEW MEXICO )
COUNTY CF BERWALILLO § o

I, J. A. Trujillo, Notary Public in and for the County
of Bernalillo, State of New M.xico, do hereby certify that the
foregoing and attached Transcript of Proceedings before the New
Mexico Oil Conservation Commission was reported by me in Steno-
type and reduced to typewritten transcript by re, and that the
same is a true and correct record to the best of my knowledge,
skill and ability;

WITNESS my Hand and Seal this, the ﬂday of Mbiei ,

1956, in the City of Albuquerque, County of Bernalillo, State of

New Mexico.

7] Jotary Publwv
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My Commission Expires:

Qctober 5, 1960
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