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HORSESHOE - GALLUP OIL POOL
’ OIL PRODUCTION

MOPTM & ZEAR N0, QP WELLS _ _OLL PRODUCTIQNCIN BARRES)

2 1,2
NOVEMBER < - P22
DRCDBEX 2 804
TOTAL PRODBCTION 2,958
COMULATIVE PRODUCTION 2,958
3 17
: 3 2,706
3 3 2
3 882
3 i,225
12 9,658
12 5,178
12 3,409
14 10,046
16 8,90
1?7 . 10.72%2
”.855
61,813
JARUARY 17 5453
PEBRUARY 17 7,669
MARCH 17 5,191
ABRIL 17 12,370
MAY 19 24,526
JUNE 24 30,240
JULY 27 30,604
AUGUST 28 W, 427
SEPTEMBER 28 33,127
ER 3 55,80t
NOVEMBER 50 55,704
DECEMBER 7% 28
TOTAL PRODUCTION 451,478
QUMULATIVE FRODUCTION 513,291
CASE NO. 1597

THE ATLANTIC REFINING COMPANY

—

EXHIBIT O, 2
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MORSESNOE . GALLUP OIL POOL - ATLANTIC JAYAJO LEASES
NE? PAY . POROSITY & PERMRABILITY OF CORE ANALYSTS
NEY PAY 1 MD OR MORE

TOTAL

LEASE & WL # NET PAY AVERACS
FOROSITY " rr
£

BAVasC #i L 104 8,007 L

NAYASO #2 33 12.5 4,356.0

NAYASO #3 48 19.2 13,630.90

NAVASO #4 20 14,4 2,406,5

NAVAJO #5 4 16,2 3,141,0

NAYAJO #6 29 17.5 5,882.5 202.8
NAYAJO #7 26 16.0 &, 6484 178.8
NAVAJO #8 31 17.8 6,276.3 202.5
HAVAJO #9 17 13.2 1,798.0 105.8
NAVAJO #11 2y 17,4 5,337.3 197.7
NAVAJO #14 5 12.5 1,0%0.0 206,0

dooASE N0, 1597

THE ATLANTIC REFINING COMPANY

EXHIRIT NO. é
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BORSESMOE - GALLUP OIL POCL -~ ATLANTIC NAVASO LEASES
ST Pr'7 ~ POROSITY & PERMEABILITY OF CORE AMATYSIS
HET PAY 1 MD OR MORE

LEASE & WAL #  NET PAY AVPRAGE Tors AVERAGE
PORGSITY M Y PERMEABILITY
2 _ o
AAYAJO #16 6 13.0 11,46 18.6
BAVAJD #1868 25 15.9 3.396.0 135.8
FAVAJO #20 15 18.1 2,004.0 133.6
MAYAJO $21 ? 15.4 »7.0 9.5
AVAJO #22 © 6 10.7 29.3 13.2
NAVAJO #23 7 14,5 395.2 56.5
MAVAJO 425 7 11.7 2.8 4,0
NAVAJO #28 11 15.5 1,582,6 143.9
BAVAJO #29 21 16.% 2,270.6 108,0
NAVAJSO #30 10 15.4% 951.8 95.2
NAVAJO B #2 5 14,3 33%.3 67.3
NAVAJO B #3 7 16.4 994.1 14240
CASE HO. 1507
THE ATLANTIC REFTNIF G COWFANY
EYHIBIT NC. =




CORE ANALYSIS
HORSESHOE - GALLUP OIL POCL
ATLANTIC RAYAJO LEASES

NUMBER OF WKLLS CORED

WADER OF SAMPLES TNCLUDED X0 AVERAGE
(ALL SAMPLES WITH {.0 MD PERMEABILITY OR MORE)

WEI(HTED AVERAGE POROSITY
WPIGHTED AVERAGE PERMEAPILITY
AVERAGE NET PAY

COMNATE WATER (LABORATORY)

CASE NO. 1797

THE ATLANTIC REFTNING COMPANY

EXHIBIT NO. 7

23
bas
16.44

157.3
19.3.
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TIME

THE ATLANTIC REFINING CQ NAVAJO WELL NO.{182

HORSESHOE - GALLUP FIELOD .

[

g i o o mnie + m + e v g e
: S ol S

1

WELL NQ [-79 HOURS TOTAL SHUT. IN TIME.

WELL NQ 2-10i HOURS TOTAL SHUT IN TIME:
DEC. 10, 1958 '

PRRUSWY e

30
(HOURS)

&0

. CASE NO. 1597, o
. THE ATLANTIC REFINING CO.
EXHIBIT NQ . : = |
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IN THE NATTER OF:

e cczsmrglf:w AOMMYQRY

W WP Al a2

SANTA FE, NFW NEXICO

~—

CASE 1597

MARCH 18, 1959

TRANSCIPY OF HEARING

DEARNILEY - MEIER & ASSOCIATES
GENERAL LAW REPORTYERS
ALBUQUERQuUT. NeEw Mextco
Fione CHopel 3-869)




BEFORE THE }

OIL CONSERVATION COMMISSION
SANTA FPg, NEW MEXICO
MARCH 18, 19%9

IN THE MATIER OF:

CASE 1597 Application of the Atlantic Ref ning Compeny
for an order promuligating terzorary specisl
riles and regulations for the Horseshoe-Gellup
01l Pool in Sen Jusn County, New Mexico. Ap-
plicant, ip the abovo-styled cause, seeks an
order promulgeting temprrary apecisl rulea and
regulations for the Horseshoe-@lellur 0il Pooi
in San Juwan County, New Mexico, to prcyide for
80~acre proretion units in said pool.

B8 Y PO PR 0D b P 6% 20 D P o0 WP

BEFORE:

- o
A. L, Porier

Murray HMorgan

- e e g - S -— e me GRe e G e G G ——

MR. PORTER: Pick up next GCase 1597.

MR. PAYNE: Case 1597. Application of the Atlantic
Refining Compeny for an order promlgating temporary special rules
and regulations for the Horseshoe-Gallup 0il Pool in San Juan
County, New pkexico,.

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 swora.

(Witnesses sworn)
MR. PORTER: At tnis time I would like to call for

otner appearances in Case 1597.

DEARNLEY MEER & ASSQCIATES
GENFRAL LAw RFPORTEHRS
ALBUQUERQUE. NEw MEXICO
Phona CHapel 3-6691




MR. NEWMAN: Kirk Newman of Atwood & Malonelbf Ros-
-~ well, and Guy Buell, Roswell, representing Pan American Petroleum
Corporation.

MR. PORTER: Do you intend to preseant testimony?

MR. NEWMAN: No.

MR. KELLAFIN: Jascn Kellanln of Kellshin & Fox,
Santa Fe, lew Mexico, representing Tom Bolack. We ullimmve no
evidence to offer.

MR. VERI¥Y: George Verity of FParmington, represent~ ;
ing the Betro Atlas, and I think we ulill have one wiiness to prego*t,fz

MR. SPERLING: J. E. Sperling, representing MagnollaL g
Petroleun Campany. We will not have any testimony.

ROBERT S. AGATSTON,

called as a witn:ss, having been first duly sworn, testified as
follows:
DIRECT EXAMINATION

BY MR. HINKILXE:

*) State your name, please.

A Robert S. Agatston.

Q By whom are you employed?

A The Atlant.. Refining Company.

Q In what capacity?

A I am District Geologist in Duraango, Coloraco.

Q Have you previously testified before the Wew liexleo

0il Conservation Commisslon?

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REFPORTERS
ALBUQUERQUE NEW MEegxico
Phone CHopel 3-66%')




A Yes, sir, IAhave, sir.

Q In whet case?

A In Case 1596, which was concerned with dual comple~
tions in tne Horseshoe-ea;lup Field.
Q That was et tue lest regular bearing, wes it not?
A Right. |
MR. EINKIE: Are bls qualirications acceptable?
MR. POGRYBR: Yes, sir, they are.
Q Mr. Agatrton, have you masde a study of the Eorseahoa#
Gallup Pool arese?
A Yes, sir.
« Are you familiar with all of the production history !
and the drilling of all the wells in the area?

a4 Thatts correct, sir. I have examined mcst of the

wells ip the ares.
E Q Have you prepsared a map unich shows all of the wells
» in the area, --

A That is correct.

Q -- produclng area? Will you refer to Atlanticts ex-

TET N W A,

: hivit 1 and explain to the Commlisslion what it shows?

— e

A Exhibit 1 is a pool map of the Horseshoe-Gallup Fielg.
Atlantic acreage 1s spoWwr in viuk. Jhc one dot s a well producin&
from what we have called tne uppver zone, The dot with a circle

around it is a well producing from the upper andéd lower zones. A

triangle represents wells that are produciag irom the lower zone

DEARNLEY - ME(ER & ASSOCIATES
GENERAL LW R PORTEHS
ALBUQUERQUE. NEW MEXILO
Phone CHepel! 3-669)
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{ western portion of the field. There is a gas well slong the northd

only. There are avout a hundred and thirteen producing wells on
thie, within the llmits of this productive area. About seventy-
five of them are producing from the lower zone. Practically all o
the wells are producing from the upper zone. 7The limits of the p

heve not been derined. There 18 & dry hole, Yo. 31, in the south~

western portion of the field, and there is & dry hole here in the
soutbyestern portior of the field.
Q From what depths are the wells producing?

- ~

A Anywhere from avoui 130C tc 1200, most of fthem.

)

;

Q They are all from the same reservoir and formatio;?b

A They are all producing from the Gallup formahion.

4] Has the present production extended beyond the pre-
sently defined limits of the pcol?

A I believe it has, sir, particularly olf in the northT
ern end, and they are extending production to the south end.

Q 1s there any possibility that it will be extended to
a still greater area?

A I dontt think tnere is any doubt that it will be ex-
tended to & greater area.

Q Approximately how many miles does it cover at the
present tine?

4 Covers aopcut four t flive miles in length.

Q Have you prevaced cross section. of the Horseshoe-

Gallup Pool?

DEARNLEY MEFR & ASSOUIATES
GLNERAL LAaw HEFONTERS
ALBUQUERQUE NEW MexiCco
Phone CHapel 3-£39]




A Yéa, sip.

Q Will you refer to Atlantic's zZxhibit To. 2 and explain
to tne Commission wnat it shows?

A Now here I will concern myself only wita the distri-|
bution of the ssnds. The first, thils crcss section is a cross asec-
tion which goes from tne southeast end of the fleld to the nortan-
west end of the ricld. It is approximetely in the center. The
line on top of the cross section -represents a contour point that

. we use in making our structure contour meps. The second line is t?p

top of the Gellup interval in the top of what we call the upper zo*o

— - e
4

The line pelow thev represeais a iine ia which

the base of prominent sand development in the upper zone. The nex*
line represents tne tcp of the lower zone, and the line below that

represents the base of what we consider prominent sand development

in the lower zone. The pasal line is the top of the Juana Lopez

Y

senositee, which we consider to be a correlative marker throughout

the Horseshoe-Gallup Field.

5 Q Is there a rather uniform tinickness of the two zoaes
taroughout the producing area?
A You will notice that on this cross secticn as you go

}
' from the southwest ~=- southeast, rather, to the northwest, there 1+

A%

some variation in sand develocpment. 3Sané varies from about 20 fee
‘ 01 to over 5( feet. There is a tninniag of the upper sand at the

acrtnuestern end of the fileld. Since we are naralleliag the de-

ve iopment of the -- essentially paralleling tae development of the

- oy

DEARNLEY - MEIER & ASSOCIATES
GENERAL Lavs REEORTERS
ALBUQUERQUE NEw MEXICO
Phone CHapel 36691
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lower sand, it is a fairly consistent thic.ness on this particular
cross secticn and varies from abou 15 to 2. fent Lo nearly LO feef
in thickness.

1*] Do-s this cross section snow continuity of both zonek
throughout the field?

A This cross section is designed tc show that the sané
development of the various wells in the upper zone and lowsr zone
is essentially continuous from the southeast end of the field to
the northwest end of the field.

Q What is the thickness of the interval separating the
two zones, approximately?

A This varies. It 1s about 50 to a3 mush as 100 feet
on this particular cross section.

Q What is the type of zone that the interval is made uw»
of?

A The zone is 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
Commisgsion with respect to this cross section?

A No, sir.

Q Refer now, to Atlantic's Exhibit ¥Wo. 3 and explain
to the Commission what it shcows.

A This is a cross section going from the nortnera corn&r

t

of Section 29, that is, starting at Atlanticts Well ¥Wo. 25 to the

soutnwestern corner of Sectlon 31, tnat is Atlantic's Well io. 25.

DzZARNLEY - MEIER & ASSOCIATES
GEMERAL LAW REFPORTENRS
ALBUQUERQUE NEW bitiico
Phone CHapel 3-64%i




This cross section is d2aigned to show that there is a continusace
of sand at right angles to that of cross section AA Prlise. You
will qgote thet there is some thinning of the upper sand ia ths
northern part of the croass sectlicn where it 1s only about 20 feet
thick, and thet there is & general thinning of tiae sani interval t
the southwesat. You will alsoc notice that the lower sand zone has
shaled out to the northeast and that 1t becomes thicker toward the
center of the field, rises in the section, and ultimetely 1a cor=~
relaetive with the lower part of the upper sand.

< Doss that show 2 mepger of the two sands or approxi-
mately so? ,

A Shows a merger in the lower portion of the upper san+
witih the upper portion of the lower sand.

Q Dres it show tnat there is probably communication
hetwzson the two zones?

a The sand zones are comnunicative.

Q Now, refer to Atlantic's Exhibit i and ~=-

A This 1s a similar cross section to the one you lookef
at, snd it 1s more in the scuthwestern portion of the field, It
starcs in Section 34; I believe that's El Paso's Wo. 11 Well, and
gor.s from northeast to southwest, to the Petro Atlas "E" 1. Again
Lic upper sand 2zone is continuous throughout the line of cross
section. The lower send 1s thin, avsenl in the northeastern por-
tion of the cross section and thickens tc as mucn as 40U teet and

maximuu developmeant, and then thins and rises ia the section until

.

3

i
:
|

OEARNLEY . MEIER & ASSOCIATES
GENERAL LLAW REPORTERS
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Phone CHapel 3-6691




it 1s correlative with the lcwer part of the upper sandy Interval.

Q Exnitit L, then, shows continuity of the producing
zones across tha. particular cross section?

A This ashows the continuity of sand deposition across
the field from ihe northeast to the scuthwest in both zones.

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

A Aypruximalely 35 percent has been develosped on 80-
scre spacing, 65 percent on iC-acre spacing.

Q 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 Y4 ifnclusive.

MR. PORTER: Without cbjection, the #Exhibits will be
admitted.

Q (By Mr. Hinkle) 1In regard to your last answer, it 13
35 percent drilled on LO-acre locat.on, is that what you mean?

A I mean that 35 percent of the wells are -«

Q The wells?

i

A -~ in the producing area, which I limit approximatel

here anud down here, and up nere are OU-acre locations.

[¢]]
[
e}
(2
o3
[N
¢4

e But there is =-- where is Atlantic's acreag

I T T

Ly

DEARNLEY - MCIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUGQUERQUE. NEw Mexico
Phone CHapel 2-6691




particular pool?

A Atlancic 1s the pianked in area; it Includes these
wells, all the wells 1n tnis four-gsection blcck, and additional,
actually four wells in Section 1G.

< Have all of Atlantic wells been drilled on 8S0-acre
spacling?

A Thatts correct. We had one slightly off location du#
to topography.

MR. HINKIE: Thatts all.
BR. PURTER:; Does agyons have o gquestion of Mn,
Agatston?
CROSS EXAMINATION
BY MR. KELIAHIN:

Q Dr. Agatston, has Atlantic consisiently developed
their acreage on 80-acre spacing pattern?

A You mean in the Horseshoe-Gallup Fleld?

Q Yes.

A T srrect.

Q Has . iy other operator followed that spacing pattern
in the ﬁool?

A Well, there are places here where 80-acre locaticns
ere apnmarent, For example, it would be hard to determine what the
spacing pattern wiil be over 1n tnat area and in here. Tnese two
wells nave been drilled on elghiies but we are, of course, the

ma jor prof -1enits of the JU acres.

DEARNLEY  MEieH & ASSOCIATES
GENEKAL LAN REPDHTERS
ALBUQUEKRQUE NEw Mexwwo
Phone CHapel 3-6691
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BY MR. VERITY:
Q

MR. KELLAHIN: Thank you.
MR. PORTER: Anyone else have a question? MNr.Verity

CROSS EXAMINATION

Doctvor, with 80-acre spacing, are you recommending a

pattern of development?

A

that question.

Now, I prefar to let the reservoir people answer

MR. HINKIE: If ihe Commission please, our next wit-

ness will go into that.

be excused.

MR. VERITY: I withdraw the guestion.
MR. PORTER: Did you have any further questiona?
MR. VERITY: No.

MR. PORTER: No further quzstions? The witness may

(Witness excused)

DIRECT EXAMINATION

BY MR. HIRKLE:

o » & ™

x>

State your name, please

bruce Vernos.

By whom are you employed, Mr. Vernor?
The Atlantic Refining Company.

In what capacity?

I am area reservoir engineer for the Atlaatic,Rocky

Mountain Regisn, headquarters in Casper, Wyoming.

b

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTIKS
ALBUQUERQUE. NCcw MEXICO
Phone CHapel 3-669)




Q Have yud previously testifled befcre the 0il Conser~

vation Commission?

A Yes, sir, I have, in Case 1.90.

MR. HINKIE: Are his qualifications acciptable?
MR. PORTER: Yes, sir, they are acceptable.

Q (By Mr. Hinkle} Have you made a study of the product
tioﬁ history, well location and other data in connection with the
Horseshoe-3allup Pool?

A Yes, I have.

Q Are you acqueinted witn the mthods of well compleiio

A Yes, I an.

Q Have you compiled information relative to the produes
tion?

A I bave here Exhibit Wo. 5 which is a tabulation of
the oil producticn fiom the Horseshoe-Gallup Field from OcSober,
1956, showing ithe number of wells, ibe oll production by months,
and the cumulative production at the end of each year.

Q Would you read the totals there, the total productiol

A Yes. The total production for 1958 was {51,473 bar-
rels. %% cumulative production at the end of 1958, 513,291 bar-
rels. And in December of 1950 there were Tl wells.

e Have you compiled any information relative to the
core data from the different wells where cores have been taxen?

A Yes, I have. Exhiobit Wo. 6, waich I would like to

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

DEARNLEY  MEiER & ASSOCIATES
GENERAL LAW RiFDRTERS
ALBUQUEROUE. NEW Mixico
Phone CHapel 3-6691
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core analysis for each of the 23 wells we have covered, showing

the net pay, using a criterion of feet with permeavility in excess
of one mllladarcey, average porosgity, total milladarcy feel or
capaclty, and average rermeability.

Exhiblt 7 is a sunmary of this date saov ‘ng that the Ai-
lantic Refining Campany covered 23 wells on our Atlantic “Javajo
lease snd Atlantic Navajo B lease were lJj5 samples included in
these averages. The welghted average porosity is 16.4 percent;
the weighted average permeability 156.3 milladarcies; the average
net pay 19.3 feet, and our estimste cf connate water based on our
laboratory analysis is 30 percent.

Q Have you aay informaticn relative to well pressurces?

A Yes, I do.

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

A Exhibit No. 8 is the -~ the graph which has been
placed on thg board. 1 would like to poinit out that on the lower
right-hand corner is a scale plat showing the location of the
three wells involved which are the Mavajo 1, 2 and 20, and they
are the three wells, two of them in the southeast quarter of Sec~-
tion 32, and one in the southeast northeast of 32. The Navajo WNo.
1 Well was pressure tested to Sevtember 33, 1953 immediately after
the poteantial test. The initilal vressurc messwred wes 215 PSIG,
the datum of plus L4175. All the pressures I will refer tc are at

the sanme datvun.

e e

e B - A

Y P D
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December 1COth, immediately after the poteatial teat, ini-
tial pressure of 20, PSIG was measured in tue Javejc Nc. 20 well,
which 1s a nortn offset to tane Yava o Yo, L. At the same time,

with the pressure bomb, we measured the pressure in tae Wavajo No.

2 Well and the Navajo No. 1 Well. At this time the pressure in ti
Navajo No. 1 Well wes 206 PSIG, and the -- veg your parcdon =-- Vave
jole No. 1 pressure uwas 204 PSIG, and No. 2, 200. You can see theg
the three preasures all are very clcse ati the right-hand side of
the plot.

Q What does this graph intend to show?

A The initial reservolr pressu e in tae Vavajo ¥o. 20
Well was ten pounds wmore pressuare tihen the 1aitlal pressure mea-
sured in the Navajo No. 1 Well. This shows the Yavajo Wo. 20 Well
was drilled within a drainage area of earlier wells. This parti-
culer pressure decline history actually shows much greater than
80-acre drainage. The nearest well to the Navajo 20 at the time
it was drilled is the Navajo No. 2 Well, wnich is 2,010 feet away.
This is the radius cof tne 2%9l-acre circle.

Exhibits © ard 10 are merely plots of the individual preasty

sure data from the ¥avajo 1, 2 and 20 Wells to show that we were

measuring stabilized pressures so that there is no questioan of fur
ther build-up on the pressures. You!ll notice tne Wavajoe 1 and 2
pressures are on Exnibit ¢, and tney show o sreasure increase on

the riehit~nand side of thelir piot, and liltewise, the Vavajo Yo. 2
b b4 J

Well -- No. 20 well -- excuse me =-- < sxkiolic 10,
DeASNLEY - MEIFR & ASSOLIATES
GENERAL Law RiEPOHTERS
ALBUQUERQUE NMgw Mixico
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Q Do you nave sasuy furiiber comuenlt wWitih re pect to Ex-
rioits O, G @ad 107

A o, 1 donti.

Q Have you made any other pressure Lesgis cther than
shown by those Exbibitsf

4 Yes, slr. We nave rua two more pressure surveys,
ous of them on tae Navajo o and 19. Tane WVavajo 3 is aorthwest
northsest of Section 20, Nevajo 1O northwest southesst of Section
30, and au additional test in the Wavajo ®"B®* 1, which is in the
southeast scuthwest of the Section 1lY. I wigni weaiicn tﬁi: hlnelk
is our Navajo YB" lease. On January 3lst, 1°5¢ we measured the
pressure at 212 pounds in the Navaic Yo. u after production of
some 47C0 barrels of oil. .. at tne same time messured a pressure
of 21y pounds as an initiel pressure on tane Yavajo YNo. 1¢ immedi-
ately after the poteniial test. These pressures donft show the
striking example tunst wefve shoun on our wxhibit 5. However, they
are very close together even taough one of them is an initial pres<
sure and the otuaer pressure is measured on the No. 8 after prcduc~
tion of L,792 varrels of cil. On warch 3rd, 1659 we ran aan ilnit-
ial pressure test in tne NWavajo No. U, measurec cic pounds and ini«
tial pressure on tne Wavajc "B" 1 of 21. pounds. These pressures

don't show quite the safe piciure thsi we have on our Exhibit 8.

ju-]

liowever, the areaaround thne ‘favajo "3" 1 Well bassed can our average

permegoilities on ‘fava o io. 9 and "B" 2, the average perxzeavnility

i
g
1
i
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around the Nava, o YBY 1 is lower thaun around the other wells we
bave been discussing, and I will show later lower permeability.
The time riguired to snow tue pressure drop is greater. In other
words, it Just nednit nappensd at ithe time we messured 1t, but it .
will happen later.

14 Mr. Vernor, have you mede 2 drainsge calculation
using arversge reservoir and flood cm&cteriatics frin the Horse-
nhbe-@allnp Pool?

A !o?, I have. I regret at the mament thet Y only
havye one copy of E:hibit 11, but we have more being reproducec
right now. We will be eble .o zive them to you rignt after lunch.

Bxnibit 11 is a reproducticn of tine article appearing in
toe August, 1956 Petroleum Engineer, startirnz on Pege B-17l by
Robert G. Nisle. He is in the reseerch division of the Phillips
Petroleux Caupsny a. Bartlesvyille, Oklaboma. Mr. Nisle shows his
deviation of a metbod of calculating the producing time required
tc effect & given pressure drift from any given rsdius from a well
using the reservoir properties and £lood propertles. IHis work is
based on worxs by Muskat, D. R. HZorner, ané A. FP. bverdigen. 1
have used¢ this to determine the effect of a one-pound pressure

drop at the outer toundary of an 30-zcre circle. Using the followy

-~

2 1 £ Amem o L A e T v
X -

. ~ -~ o PaaanaTroa
LUty LLLULLMIETLaAOVy W YUl a4 vl

of 1.077, & preoduction rate of 50U parrels of oLl ner day, a com-

oressibility of reservoir fluids vcth oil 2ad water of 5.34 har-

rels change in voluume per million parpels of fluid per pound

v
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change ia pressurc, a 16.4 perceat pcrosity, aand cil vermesbility
of 7% millacarcies, and 19.3 feet fcr the talckness. These core

data are firrom our Exhipbit 7 with tne cxcepticn that I nave essumed

meability. I calculate a one-pound pressure drop would occur 1,05}
feet from the well bore after G6 days product’ on at L. ba;rels of
0il per day, using cvur average reservoir vroperties. 1,053 feei
1s a radfas of an 80~-acre circls. If a one-pound pressiare ¢rop
can occur at this distance in a little over thrse months, a far
greater pressure drop will cce'xr ia cne or two years at this dis-
tance, or by the same reasoaning, tae onejpound pressure drop wiil
occur at a far greater distance after a producing time of one or
two years.

Q Is this type of calculation generally accepted in
the industry?

A 1 believe it is. We use it quite often. lir. Tislets
paper was puolished in August of 156,

Q Have ycu piade a2 comparison of the permeability char-
acteristics of the Bisti Pcol witn tne HorseshoevGallup‘Pool?

A Yes, sir, I have.

Q Wnat 1s the result of ycur comvarison?

A L made a geucral comparicen of the permeability
shown at the hearinzs cn the Bistl Field. The average permesoility
for Bisti appears to be arocund 1¢ milladarcies, some cages more,

some less. We nave snown on our mxaloiv ilo. 7, we nave an average
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vermeabliity ;} 157.2 milladarcies for the 22 wells Atlantic has
cored. In Bisti, the cperetors were avle tc shiow. over a péricd
of tiwe, OU~acre drainage oeyoad & douot by subsiaanilial oressure
measuremeal or pressure Cecliline in shut-in wells due to the produc

tion of the offset welle. Our permeability nere is roughly fifteef

times that in Bisti.
] Are the characteristics ol the fields otherwise

quite simiiar, that is, 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 werz able o shcu; in Bisti we have much higher
permeability, and there i1s no reason to say that one well wouldntt
drain far in exceas of GO acres in the Horseshoe~Gallup Field.

Q And 8C-zcre spacing is in effect in the Bisti area,
is it now?

A Yes, it is.

Q Now, from your study of &1l the informaticn which

you had available to you, what 1s your opinion as to wnether or

:
£
.

£

not one well wlll effectively and effliciently draln 30 acres or mope?
A I feel that one well will efficleatly and certainly
economicelly drain far in excess of 80 acres.
Q Do you know of any reason wny this field should be
developed on jO-acre basis, LO-acre svacing?
A I ¥now of none.
Q State whether c¢r not substaniialily the same amouat
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of oll would be produced on U0-acre spacing as Li-acre spacing.

A Yes, substaaniially the same amount of cil will bve
produced on UU-acre spacing as would be produced on L. .-acre spac-
ing.

Q Will 3C~-acre spacing eliminate the drilling of un-
necessary wella?

A Yes, it will.

Q From 3n economic standpoiat, what savings, if any,
will be effected by developing the pool on 80-smcre spacing?

A Speaklng for the moment of the Atlantic Navajo
leascs, we estlmated tuat based on the presently delineated field
that we would have 60 wells under l0-acre development; 68 ~- ex-
cuse me -~ 34 wells on 80-acre develcpment. We estimate it will

cost us $24,600 to drill, equip with pumping uailt, and set the

necessary surface equipment for each well. T total of 3836,000
we will have to spend to drili the other 3l wells, which we say

are nol necessary.

e dataan £ oo

A I helleve you heard the testimony of Mr. Agatston
that the»e is a lot of the area tnat is undeveloped at the present
] time?

| A Yes.

Q 224 it may extend over several miles and include a
lot of other acreage. Is it true tnat i1f it is developed on 80
acres and it does extend over a greater area that it would save

pernaps cseveral million dollars?
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A That®s very possible.

Q Are tne characteristicy of the Horseshoe-Gallup Pool
such that it will lend 1tself to some method of secondary recovery?

A Yes, 1 believe that they are. 1In fact, based on
our preliminary work, it appears that the recovery by, for example,
water flooding, would be more than twice as high as the racovery
by primary.

Q Is there any reason why thls fleld cannot be just
as effectively water flooded under 80-acre spacing as under }0-

acre spacing?

A No, ther- is not. I might spealr of pattera for a
moment. On 80-acre spacing, if you will look at the map, the
wells run diagonally; all you have to do is rotate the map L5 de-
grees, and you will find you have the same square you have on Lo-
acre spacing, so the difference 1s oniy in degrec. The relative

1

layout i3 the same so far as the pattern of flooding is concerned.

Q:: Heas Atlantic made a study at the present time of
possibllity of water flooling, 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 nave to maxe to the

Cormission, if any, wlth respect to the adoptlon of speclal fleid
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rules for the Horseshoe-Gallup Pool?
MR. PORTER: Mr. Hinkle, may I interrup{ at this
puint? I will recess the hearing unti) one-thirty.
(Recess)
MR. PORTER: The meeting will came to order. Mr.
Hinkle, will you proceed with your sxamination of the witneas!
Q (By Mr. Hinkle) Mr. Verncr, before proceeding to

answer my last question, I wish you would refer *o Atlanticts Bx~-

v

aibit No. 1 and explain tc the Commissior. what it shows with refers
ence to the development on §0-acre spacing end Lj0-acre spacing.

A I would like to polnt out the number that Mr.
Agatston gave referred to the number of wells developed on L0Q or
80-acre pattern. As you can see from looking at Exhibit 1, almoa#
half the field from the area standpoint is developed by 80-acre
pattern.

Q Before we necessed,i asked you what recommendations
Go you have to meke to the Commission with respect to the adoption
of field rules for the Horseshoce~Gallup Ponl.

A That 80-acre spacing and proration units should
consist of 80 acres, more or less, constituting the north half,
aouth half, east nalf or west half of a single govermmental quar-
ter asection. "That all welis anall be loczted ithin 3130 feet of
the center of eitner quarter quarter section »r lot cf such spac-
ing or prorstion unit. I might point out that we have no objectio+

tu a fixed specification of the units, that 1s, that they all run
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north or south or east and west. T1nz only reason we didntt specif#2

Folst-]
b

as bacasuse of the nature, some of the filelds down here with

more wells on it. Also, we have asxed for 330 foot tolerance on
locatlon bacause of the very rough topography that we have on the
northern part of the Horseshoe-Gallup Field. We also wouldntt ob-

legser limitation. However, it would require more ex-~

1.

% Jecit tc
ceslion hesrings because of the topograsphy. Also, that each 30-

V acre spacing unit should be assigned an 50-acre proportional

T | factor of two for alloweble purposes, and in the event there is

more then one well in an 80-acre prorestion unit, the operator

should be permitted to prodice the unit allowable for sald wells

in any proportion, a nd each operator shall have the right to drill

a well on either or both of the components. guarter quarter sec-

tion or lots, of each 0-acre spacing or prération unit. That an

exception should be made as to any well drilled to cr completed

in the Horseshoe-Gallup 0il Pool not in conformity with the spac-

ing requirement prior to tke time the order 1s entered establish-

TR T ST

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 gumber of acreages actually contained in the
unit.

Q Are those recommencations so fa. substantially the
same as those in effect in the Bisti area?

A They are with the exceniion of the two items I just
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mentioned. The Bisti Field rules allow 100 foot tolerance, and

they specify, I bellieve, east vést orientation of ithe 30-acre
unit. Those are the only differences.

< What furcher recommendstions do you have?

a The temporsary order for one )earnshall be granted

to allow gathering of data tc further substantiate that JO-acre

dreinage 1is ¥fficient. I recommend further that Atlaontic be given

persiasion to shut in one or more wells and trensfer the allowable

to other ells on the lease. This well could be used as & k3y
well for pressure surveys run at intervaels to show the resulting
pressure decline even though tue well is shut in while the sur-
rounding wells are produced. Of course, we like to work out a
testing progrem to the satiafaction of the Commiassion staff.

Q Is there sny possibility that withdrawals over a
period of a year will result in & situation where it would not be
ecopomical to go back and drill the undrilled LO-acre units, in
ithe event it is not conclusively shown during the one-year period
that one well would drain 50 acres or more? |

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

Q Were Exnibits 1 to 102 inclugive prepared by you or
under your direction?

A Yes, they were.

MR. HINKLE: We would like to offer in evidence

g e
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Exbibits 5 to 1l inclusive. 11 is the article teken fram the
jouraal.
MR. PORTER: Without objecticn, thc Exhibits will

be admitted.

Does anyore have any quesaticns of Mr. Vernor? Mr. Verity.

CROSS EXAMINATION
BY M. VERITY:
Q Mr. Yernor, I didntt follow you real closely with

your recammendation pattern. Would you glve us that sgain, plo.so*

A I merely le’t it opened that any half of & quarter
section could be assigpned as the proration unit, that is the east
half, west half, north half or south balf. Naturally, you would
have Lo be consistent on what you asslgn.

Q And your spacing within that 50-acres?

A 330 from the center of either component quarter
section. In otber words, the same tolerance that's now in effect
on statewide except that you couldn't move right to the center
of the 50-acre unit.

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

A Thatts right.
¢r thet spacing, then, it would be possible for
an individusl to drill a well on approximately the south one-eightl
of the 30 acres, isntt that correct?

A Yes, that would be correct. I might point out thaf
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Petro-Atlas wells and quite a number of Kl Pasots are drilled in
just that fashion at the mament.

Q And if you were permitted to drill on, say, the

south ocue~half of an OU~acre traci, wndsr Tsrisin circumatancas, |

it could be possidle & man could be drilling only 2( acres of
productive cil snd hawe an S0-acre allocat’on, isnft that correct?

A  Thatts true. However, I think the burden of proof
lies on the opeiator to show that the unit he proposes to asaign
to his well is productive, and tae same situation can oceur on 440~
scre spacing.

Q Have you made any recommendation, or do you make
any recammendation as to the rule with regard tc how an operator
shall dedicate & full 80 scres to one well? What procedure should
be followed?

A Follow the plat, I suppo. -, on the ordinary fashion

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

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

Q Do you recommend to the Commission that a hesring
be held whenever it is requested with regard to whether or not a
full 30 acres is?

a I thinlr that would be automatlic, if someone asked
for and requested the assigning of acreage to & proration unit.

Wouldnt't anyone asking for a hearing be granted a hearing. Kr.

Porter?
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MR. PORTER: That's right.

Q (By Mr. Verity) My question is this, would vou
recanmend it to the Comxission that a hearing be granted? I gather
that you would fram your -~ |

A 1 will be quite willing to recommend that, yes. My
point is that I dontt think it is necessary that I recommend. T
taink that is imperative.

Q ¥ell, probably we don!t hzve any argument, then, if
you so feel, but it seems to me that there shounld be,under iness
facts which you have stated here, that it is necessary that there
be same mechanics in these rules that will insure that a hearing
will automatically result if anyone raises & question sbout it.

¥ § Well, the Bisti seems to be operating very nicely
without sucbh a rule op regulation..

Q Well, we might have a8 different set of facts in
Bisti. I dontt think Bisti is here in question.

A That's quite true. I might point out that I think
the same cuestion could be raised about jO-acre locations as you
ars raising sbout 3JU-acre location; might *taike tne four wells
of Petro-Atlas on the northwest quarter of Section 5 as a cese in
point.

< 0f course, if you have 4 acres, the evil would onl?
be less than nhalf of what it might be in an 30-acre tract?

A Tnis is 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 mcment, and take these two out, assigning 80 acre

to these twc wells. The two east wells in the northeast quarter o
Section 5, on & uniform d0-acre pattern, any location you pick, anm »;
way ycu orient the units, you have the wells staggered such that
you have more information than you have in the case where both wells
‘were at the zeme ends of the unita. And as far as that goes, we
will be quite willing for a fixed pattern in a particular diagonal é
array for 3C-acre spacing. The only reason we didntt recocmmend "
one was because of the development we would have done here. As yod
san see, we have developed cn a uniform 80-acre spacing. The well
Mr. Agatston brought this morning, Ho. 29, was off pattern, but E
still is essentially on pattern, and was moved because of the Chim~ )
ney Rock, I believe they call it. E
Q Well, as I understand it, you would have no objectiof |
E at all to anyboly being required tc make proper proof, and if que::-?i
1 tion arises, a hearing to be held as to whether or not they are en-

titled to a full 30-acre spacing?

] A No, I see no objection to that.
MR. VERITY: That's alil.

A I might say we don't intend to assign any acreage
that is not productive to our well, so we certalnly couldnt't ob-
jecy to it.

MR. PORTER: Does that conclude -~
MR. VERITY: Thatts all the guestlions I have.

QUESTIONS BY MR. PORTER:
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Q Mr. Vernor, in answer to Mr. Hinkle's question this
morning, I beileve you said that substantially the same amovnt of
oil would »e recovered frum one well in 30 tha* might be expected
to be recovered fram two wells =--

A Yes, sir.

Q -=- on an 30? Would you care to estimate a percentadp
of the reserves,recoverable reserves that might be left in the
ground as a result of 80-acre proration units?

A Well, fram my point of vlew, there wouldn't be any.
I will tell you the reason I say that. All that would be requiriﬁ
to recover the same amount of cil wculd 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. Letts 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 wells, it would be six barrels
a dey, 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 thet you would recover from
one well as much as you would from two?

A Yes, sir, you would recover as much.
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MR. PORTER: Does anyons else have a question of th
witnesa?
QESTIONS BY MR. NUTTER:
Q  Mr. Vernor. I note on your Exhibit 6 where you have
depioted the average permesbility for various wells that you have 4
covered, -- ‘ .

A Yes.

- -- and also the totel milladarcy feet for the vari-

ous wells that there doesn't seem to be any direct correlation be-

tween the number of feet of net pay and the total milladarcy feoi.
what is your explanation of that? For example, M». Vernor, Navajo
No. 1 has-lj1 feet of net pay and‘a total milladarcy feet of 3,907,
whereas Navajo No. 5 also has j1 feet of pay and a total milladarcy §
feet of 3,141. In other words, the No. 1 has three times as many é
milladarcy feet for the same amount cf net pay that the No. 5 has.
i A That!s only a reflection of the averhge permeabilidw

being lower for the No.5 than for the No. 1.

3 ‘ S Would also the case of the No. 25 having 7 net feet

of pay and 27.0 milladarcy feet as compared with the Navajo "B" 3

having 7 feet and 994 milladarcy feet, would that be a reflection

it it

of variation of permeability?

A ¥Yes, because jou will note the perm
Navajo 25 is li, where as L2 for Navajo "B."
; Q There 1s a wide discrepancy in the permeability

encommtered in the wells?
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A There 1s considerable variation, but even § milladarciesg’

is pretty good permeablility.

Q Thare is less likeilhood when you have low permea-
bility that you will drain a larger«rea 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 %is 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 11,reflect that property.

Q Now, on your Exhibit No. 3, Mr. Vernor, the presauri
shoun at the end of Ssptember, 1953 for tke Navajo No. 1 was the
initial pressure, 1s that true?

A Yes, sir.

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

A The well had been potentialed, that was all. Thatty
true of all the initial pressures I referred to. The wells had
been potentialed and immediately shut in.

Q Had some withdrawals been made from Navajo WNo. 207

A It had been potentialed.

Q Tnatt!s all?
A

Thatts all.
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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 tie No. 1's 4O feet of net
pay might have been ane of the differences there in the bottom hole
pressure after potential had been taken?

A No, I don't think that 1is likely because that wculd
imply that our pressure was nct 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.

(%} And on s 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 barrelsg]
in the reserves, true, would be grsater percentage, but tie per-
centage would still be extremely =mall, and with a stabilized or
fully built-up pressucre such as we have here, we,even with, say, a
hundred barrels producticn momentarily drawn down to pressure,
again referring to Exhibit 11, it couldn't have drawn it doun 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 dortt beliove 1t wonld. Tf we had more pro-
duction ocut of No. 20 than just the potential, I woﬁld have to con-

cede your point, but with just the potential tést I can't see that
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! other words, we can do better on 80. I don't have an average resen

that would influence the pressure at all. For instance, looking
at BExhibit 10, you can see it only took about 74 hours to build up
fraa the initial measured pressure of 133 pounds to a fully
stabilized pressure cf 205.

Q What is the average ccst of drilling one of these
wells, Mr. Vernor?

A $2i;, 600, 1néluding pumping unit and‘surface equip-
ment.

Q ’Hhat'a the value of the reserves, primary reserves
under a jO-acre tract, on the average?

| A I don‘'t 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 4O aecres here. We are saying that drilling them

would result in unnecessary wells and unnecessary expense. In

voir figure at hand for the whole on our uwhcle 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 "certalnly economically:”" A welfl
would certainly economically also drain 1O acres, wouldntt 1t?

A It would be more economical for one well to drain 3(
acres, and we cut our investment in helf f:or the same return, es-
sentially. That's one major course left opened to us to reduce oun
cost per barrel in order to compete with that bugaboo of foreign of

S) I see. If the pool were developed on l4O~acre spac-
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ing, and then in the event of water flocding -- every other well

were converted to a water in ection well-=-one in’ection well would
then ce in a posltion to flood 80 acres, is that right?

Yocu are talking sbout a --

Without drilling edditional -~

Five spot flond on }0 acres?

Yes, yes, sir.

> o » p »

Oh, I see what you are getting at. Yes, sir, thnt'*
right.

] And if 1t were drilled ¢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 pailtern of fluid, and we haven't studied the field to the point
where we can say what type of flocd we could use. I mean it could
be a five spot or 1t ecould be a nine spot, and a nine aspot has
three producers per injector, which would reduce the factor that
you are referring to.

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

A No, I reslly don't, hecause with the variation withﬂn
tre field I think you have the same variation between the ljO-acre

wells as between the 50ts. I dontt think that having more wells
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would, in effect, say, average out tne permeability better. Our
core data would be no different on uo—aére spacing than on 80 be-
cause we have coverec¢ approximately one well psr quarter section.

We wouldn't core any more on cloaer spacing so we would have the

o~ o~
-

atra
b T}

[ O]

Q And you wouldntt have any iore likelihood of permea-
bility changes --

A Ihe per seability --

Q -- from 80-acre location than you would in [jO-acre
location?

A The permeability change 3is there on either spacing.
If they are significant, they will be significant on either spec-
ing. I mean, we would attempt to, oh, for example, make an iso-
borosity, rather iso~-volume and iso-permeabllity mep, and try to
balance our injection rate such as to maintain a relatively unifon%
frontal adwanee on the flocd.

Q One injection well flocding 160 acres, however,
would be more likely to encounter drastic changes in permseaoility
in that 160 acres than one injection well flvoding 80 acres,
wouldntt 1t?

a I don't think that one well in 160 would have any
more likelihood than two injection wells in that same 14(. T mesn
the permeability variations are there;in either casze wetve got the
flood through them, across them or around them if there are suf-

ficient changes. I mignt add that this one milladarcy criteria
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for aet pay 1s rather arbitrary. It migat 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 O-acre pro-
portional factors as well as the 50-acre proportiocnal factors that
eme se* out in Commission Rule 505, based on the economics of
drilling and equipping wells, do you think that there i1s any
necessity for reviewing these proporiional factors, particularly
on shallow pools on 80-acre spacing to get the allowable rates mor1
in line with the cost of development? |

A I dontt think I am qualififed to discuss that parti-
cular subject in any great detail.

Q You have proposed acreage factcr of two ~--

3 Yes, sir.

Q -- for these 80-acre locations, is that nét correchq

A Yes, sir.

MR. NUTTER: Thatts all. Thank you.
MR. POPTER: DMr. Verity.
MR. VERITY: I have another guestion, Your Honor.
CROSS EXAMINATIONW
BY MR. VERITY:

) ¥r. Vernor, do you have a recommendation to the Ccm-
mission as to what allowable should be given where an JU-acre tracqy
is not all underlined by productive formation?

A 1 think that is taken care of in my recommendation

where I said that if a proration unit was more cr less an 30-acre,

aalas o e
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its allowable snould be raised or lowered accordingly.

Q One other question, then. You gave some testimony
with regard o shutting in & well and transferring the allowable to
another one, aind I didntt quite follow you completely as to what
you were recomamending in that regsrd. Would you explain that,
please?

A My idea on thet is thet in order to further substan-
tiate thei,one well uill drairn in excess cf 80 acres, We would
like to have more pressure dats. Well, one way to get the prossnr*
data would be to shut in a well someuwhere in this lease,’ say one
well right in here sume plece in the center of the lease, transfer
the allowable to other wells in the leass. to' one well or more
than one well, just spread it around, and one well shut in, we

,uld take pressures at intervals, say every three months, or what-
ever nmunber it seemed to be necessery, and I 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 fram surrounding wells even

tThougn that well has been shut in. In other words, direct measure-
ment of well interference, and that wouldn't be shown on 80-acre
drainage, 1t will be shown something in considerable excess of 80
acres, something like 320 acres.

Q This is recammended merely as a temporary testing
measure?

A Yes.

MR. VERITY: Tmatt's all.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEw Mexico
Phone CHopel 3-669)




~1

MR. PORTER: Anycne else hav. a question?
QESTIONS BY MR. KELLAHIN:

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

A Not neceaseriliy.

Q Yhat is the order of the drilling, 1, 2 and 207

A Wells 1 through 8§ were drilled chronologically. I?f
T romexker covractly. we drilled them the next row to the northuosﬁ
whtah would pe 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 1958. Well then, your Exhibit No. 5
does not refer to your well but refers to all the wells in the
pool?

A Excuse me, thatts the total oil production from the
Horseshoe-Gallup O0il Pool.

& I didntt understand you.

A Beg pardon.

Q At the time you made these pressure tests referred
to in Bxhibit 9, had tnere been any production from the No. 1 Ue111

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

up here?

(oM
.

Q Exnibit

The No. 1l,pressure taken at the end of September,
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the well had been potentialed and thatt!s all.

Q dow, referring to Exhitit No. ¢ stabilized shut=-in,
that is referring to the same well, is it not, the No. 1 Well?

A Yes. 7hat, however, is the socond test.

w Wow, Livw wmany producticn:c had been talren from the
No. 1 Well at the time that test was made?

A I believe the figure 1s ij,392 -- excuse me -- lj,359.

Q@  And your pressure had declined, and the initial

‘{pressure wes how many pounds?

A Approximately 1l pounds. .

Q Had the well bsen stabilized prior to the time thils
test was nade7

A You mean stabllized on production?

-} Yes, sir.

A So far as I know, it was making its allowable every
day. I think that's reasonably stabliized.

Q There was no pressure buildup on the No. 1 Well?

A I sees whatt's bothering you. Thatt's not the case.
We used one bomb to test these three wells, we ran the tomb in the
No. 2C Well, and you see we show a buildup on Exhibit 10, and if
I remember correctiy 1t stayed -- the bomb stayed in until the
point, just before thirty hours, I guess that would be twenty-
seven hours. Tne ovomb was inen removed and uscd tc run pressures
in the No. 1 and No. 2 Wells. The wells were all shut iIn at the

same time and you!'ll note that the pressure on the, first pressure
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on the Nc. 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 prios to the time the pressures were run?

A Tne No. 1 Welil?

Q The No. 1 Well.

A Thatts correct. That had been shut in for thirty-twd
s. Astuslly, we had two three-hour tea
We were running three-hour tests on each well to see 1f there was
any pressure change in that length of time. So we have a three-
hour test at sach 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 conm-
menced at thirty-five barrels ~-- is that correct?
That!s right;
-=- you got a build-up on that well, --

Thatts right.

o > p >

-=- but none on the No. 1 Well?

-/ -

A That 1s a reflection c¢f the producing characteristic
of the well and thelr permeabilitles. As you are probably aware
from full build-up data, including stabilizec prodution tests, 1t
ig possible to calculate the effective permeability in the undis-
turbed porticn of the reservoir. 7The way in wnich those wells

bulld up is a reflection of that permeability.

Q Now, referring to your Exhibit ¥o. 10, --

-
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A Youtll note thet the Well No. 2 has approximately
half the milladarcy feei Well No. 1 has, and Well YWo. 20 has ap-
proximately nalf of that that ¥No. 2 has.

Q Thet sccounts for the continued build=-up, 1n your
opinion, on ti.e Well No. 20 after, say thirty-two hours or thirty-
five hours?

A Yes, certainly.

Q You didnt't run any production test for ialsrisrsacs
did you?

A The distances are such -- you mean to shut in one
well and produce the offsetting well?

Q That 1s correct.

A The time involved, you will remember my calculation
from Exhitit 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 "if," but if the Horsesioe-Galiup

01l Pool should join with the Verde-Gallup 0il Pool, which has

elready been decided as a Qj0-acre proration unit, what would you
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then recommend?

A Well, there you are getting into the question of a
fiecld whether the field should be drained on 160 or 320 because the
sconomics are so bad, apparently -- 1let me say that we operate no
wells in whatts deflned as Verde-Gallup, and the only part I have
seen is this extreme western part which proved to be prettiy sad.

I am not prepared to ialk about the possible joining of Horseshoe-~
Gallup and Verde-Gallup Pools; I am not very featdiiars with whetts
happening out in the area between them.

MR. STAMETS: That!s all the guestions I have.

MR. PORTER: Anyoae 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 abouit the southwesat
portion of the Verde-Gallup; judging from potentials I have seen o
the wells, I think 15, 2C, 25 barrels a day wére the initial poten;
tial on somc of the Standard of Texas wells in the southwest por-
tion of the field of the Verde-Gallup PField.

2] Have you seen any cores or s.adied any core analyses
of wells in tne scuiueast cf Horseshoe-Gallup?

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

Q In your oplaion, don't ccres that you have seen or

the analyses that you have seen correlate with yo.~ core analysis?

»
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A All those that I have seen show rcasonable rermea-
bilitles, that is, as Mr. Nutter pointed out the variations from
our core anslysis from l milladarcies to 150, the four milledarcy
average is atill pretty gocd. All that I have scen will fall more
or less ln that range.

Q Is it your opinion that the wells down there in the
southeast of the Horseshoe-Gallwuy would likewise -- are capable of
draining 80 acres, one well on OU acres’t

A Sure.

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

{Witness excused)

’P. HINKIE: That's all we have.

MR. PORTER: Mr. Verity, do you desire to present
testimony at this time?

MR. VERITY: Your Honor, I think we will not in
light of thia testimony. I dont't see any polnt in our putiing on
evidence to that effect. I would like to make this statement. I
recommend and request t0 the Commission that they include in their
rules on this -~ let me say this to start with -~ Petro-At.as doeJ
noi ouject Lo the 30-ecre spacing, out we do make this request an#
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 oO-acre allowable or an allowable factor of two as has been

recommended wnen he éién'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 00-acre allowable being granted on an admialstrative ruling
or merely by making application to the Cummission and the Commiss-
ion granting it -~ the Commisslion granting it without hearing --
but we feel that this 1is nscessarj;if this particular potential
evil is to be guaranteed againat, and that is when an individual
asks that he be giver double allcwable or proration factor, or
when ne De given au U0~acse allowabls on ons well, that he file

an spplication for that 80~acre allowable with the Commisasion,

ana that he be required to send a copy of his apélic¢ticn and
proof to the offset operators, and that then if an offset operator
objects to the 30-acre allowable, that a hearing be set down in
front of the Commissioner, otherwise, without objection,that this
Commission could, as an adminicssrative matter, allow the 80-acre
spacing. Do I make myselif 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 equity is 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 necessar.ly before’
the Comm:ssion but certainly pefore the sxaminer.

MR. BUELL: Iiay it please the Commission, for

Pan Americai Petroleun Corporation. We would lile to concur in
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the recommencation of Atlantic that S0-acce nnits be adopted for
this pool. We concar in that recommendation even though some of
our properiics are alrcady drilled down to a density of L0 scres
at tkes present time. Our recent development has been and will
probably coutinue to be Ou au UC-acrs uxlt basis, so Atlantisz is
not the only operator in tnis pool at this time who is developing
on an 30-acre basis. Our enginéers are of the conclusive opinion
tGaat onc well in thie nool will effectively and efficiently drain
not just 80 scres but actually far in excess of 30 scres.

MR. PORTER: Mr. Kellahin.

MR, KELLAHIN: If the Commission please, on behalf of
Tom Bolack.. Mr. Bolack 1is oppcsed to the application of Atlantie
for 80-acre spacing, and in that connection I would 1likec to make a
few comments on the evidence which has been pregented here to the
Commission. In the first place, with the history and background
and development of this pool, I do nnt feel that the testimony

offered by Atlantic is iue lcast tit impressive. We have in the 1

E field some 113 wells driiled. They have come in on, insofur as int 1
|

i terference and drairage 1s concerned witn cvidence concerning thre§ 1
i |

| wells, three wells which are obviously by refereunce to their Ex- ?

hibit Nec. 1, located in the main fairway of the pool, about which
was neard at some lengin in the previous case. The pressure in-
formation 1is based solely upon initial pressure and some snut-in
tests and build-up tests. o information given to us on none

of the wells as io the pressure build-up. The fact that the pool
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had been developed insofar aas well density, 65 percent of the

- wells on {40 acres. and some 35 on J0~-acres leaves an inequitable
situation in regard to those operators who have spent thelr money
and drilled on 40 acres. Now, with the present development of thq
pool, certainly the Cawnlssion at this time must recommend some
decision, but in my opinion, this case clearly points out the nec-
essity for an application for spacing early in the 1life of a poold
Yhis is a classiric exaspls of whot oceuras. the same thing that

oceunrred 14 the West Kutz-Pictured Cliffs Pool. It has occurred

in a numoer of other pcols, to come in anc have two spacing pattenns

within one pool,and inevitably it results in an inequitable situad

]

tion, psrtiicularly as the pool grows older,and we are cpposed to the ap|
plication.

MR. PORTER: Mr. Sperling.

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

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

THE WITNESS: I just wanted to point out amain that
the type of pattern we have employed in our lease will in itself
greatly reduce the possibility that Petrc-Atlas 1s worrled about
of non-procductive acreage simply because we have the wells spread
out more uniformly than if they were pooled at one end of tne unit]
for example. We would have no objection for a fixed patteran de-

velopment.
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MR. VERITY: Could I question the witnees agaln?
Just on tinis last point is all.

MR. PORTER: Of course.

IR. MORGAN: Maeyoe yould better state that again.

BRUCE VERNOR,
recalled s« a witness, having been first duly sworn on oath, testi
fied as follows:
CROSS EXAMIYATION {Continued)

BY MR.VERITI:

A T am saying that a uniform type of bO-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 LO -- as Jyou are postulating is
greatly reduced. In a situation where, suppose we had two wells
both drilled at the same end of the proration units, I think, then,
Mr. Verityts point is well tsken, but let's for the moment postu-
late east-west proration units. Certainly it would be possible
that 2 situation iir. Verity is bringing up could occur on this
edge of the tract. However, instead of locating a well nere, we
put it over here, then we have a control point across this end of
the lease. As I say, the only reason we propose & fixed location
is because of the Li-acre development wnicn already occurs, we
already nave cur patiern fixed so far as tnis Lype of develcpnent
is concerned. One can draw squares around these wells just lile

you can around lLl-acre wells.

.

s
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Q kr. Verpor, of course, what you are suggesting is,
if you required a fixed cpecing patiern as you heye sugzest, all
you would do wculd be reduce the incideance of this evil, isntt thag
correct, you woulda't eliminate it?

| A It should reduce it tc tne same magnitude tnat would
occur on YO0-acre spacing. Let me drew a couple orrmopé wells here
draw another one dowun here. You have control across this end of

the lease then, so that then the 1ly acreage that is likely to be

is

+

prougut in thait mighi unol be productive i3 acreage around !
well; beyond the well, there is absolutely no diiference than if

we have wells right across here, have l0-acre development. You

.—

still have the possibility of bringing in L0 acres that is not proq
ductive rathe: than, as you are worried about, the other half on
the 80-acre tracis. If you try to stay west of the liC-acre tracts
to this well, then thne situation you are tilking about is a very
real problem.

4] And, of course, you need toc mave your recommendation
that you can drill on 80 because you already have the ljC-acre de-
velopment?

A That Zs right.

) 5o you cant't change your recommendation to a fixed
spacing on Cl, 1t ncods to be flerlcle to eltuer I because of the
previous LiC-acce developnent?

A Well, tne oaly reascn 1t nseds to obe flexible is Jn

the event some overatcr mignt still want to develop on LO-acre eveh

. ;i,iff' St
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under an O -acre order. We would not want tc under thcese circum-
stances; someons else might.

Q Well, by giving any individual an opportunity to a

hearing wit

h regard to it, it would correct the evil, would it not?
A Yes, should do the same thing for 40.
Q The evil cantt be as great cn 4C. I have no objec-
tior to it being dones on 40, because lnstead of bringing in pos-

aibly 60 acres of non-productive acres on a [0, you can only bring

in 20, you car keep your pattern in the center, isntt that correct{
A Yes.
Q Not only that «-
A I think you are magnifylng the possible evil out of

all propartion.

1 (%] Well, if it is wst very great, no cone will be hurt

A Uuliess somsone makes a nulsarnce of himself doing it,
g

yes.

TR T NTp——w" .

We also have that possibility --

‘o

Yes.

-- ‘ust like lawyers and engineers.

o 2

MR. SPrRLING: kr. Porter, for ihe record, on cochzlf
of Magnclia, 1 would lilke ic say that they support early investigal

tion and iastitution of secondary recovery methods in tnis parti-

culiar case.

FR. PORTw=: Anybody want to guestion ur. Vernor
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concerning his phase of his testimony? Mr. Fiscner.

QUESTIONS BY MR. FISCHER:

Q Hr. Vernor, in regard to my last question and your
answer tiat, in your opinion, you thought that one well in 80
could just as well drain 30 as twc wells, you actually den't Xnow,
do you? You dontt have enough -- you said previously that you
didntt have enougn data down there or ccre analyses?

A Well, let me say as far as I am concerned -- so far
as Atlantic is concerned, from an engineering standpoint, thnis
core analysis by and of itself plus thne snowing we have a continu-
ous reservoir, 1s sufficient t+ show, in my mind, tnat we can draij
80 acres or far in exc2ss of ol acres. Wnat I am sayling 1s, to be
able to show ahsolute proof rather tnan iaterpretative proof, I
am suggesiting that we shui in a well and transfer its allowable
so we can record the pressure build-down in that well as the off-
setting wells are produced.

Q In line witn your application, or say, if your ap-
plication were drunied and they went back to L0, would you still

wi t tc do that?

A It would be unnecessary.
MR. FISCIHER: fLlank youn.

MR. PORTER: Any furtner questions? The witness may
be excused.
(#4itness excused)

MR. HIWKLE: If the Commission vlease, notwithstand-

1%
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ing Mr. Kellahin's statement, I think that Atlantic haes made out
a good case.

MR. PORTER: You think it is impressive?

MR. HINKIE: I don't iknow of any evidence that has
been offered in opposition to it, only Mr. Kellehin's statement.
I think we have maGe out a good case here in that* we have shoun
thet the Herseshoe-Gellup Pool is a reservoir having two zones
extending over considersble srea. We have shown it's a continuous
reservoir, has good permeability, and one that lends itself well
to wlde spacling. We have compared it to the Bisti reservoir and
have shown by the evidence that it has considerably higher permea-
bility then the Bisti area, in which 8C-acre spacing has already
been made permanent. We are asking cnly for a temporary order for
one year aul that the same rules apply nere as have been adopted
by the Commlission in the Bisti area. Qf course, the Commission
well knows the citvation of the industry as fer as economics is
concerned, which has largely been brought aoout through the ex~
cesasive imports of oil. I think thet the Comrission should,in
every instaace where you have any pool that will lend itself to

wider spacing, they should adopt the wider spacing until at least

- L 2 4L L. 1 1
atv it will rcoult in wast

(¢
(4]
|1
D

it is shown conclusively il

o

§,

MR. PORTLN: Anyone 2laoe? M-, Andex»szen,
M. AWDERSOL: I am John inderson, geolngical survey
Roswell, We are interested in tnis case ocecause alimost 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 Atlantlc's rxkibit 1, the area in pink

color 1s also Nave o Trivel lend. The laud imuedistely east of
the pink srea is Ute Mountaln Tribal land, and the other gquadrant
is almost entirely Federal land. ™ow, we are interested in gett~
ing the highest practicavle ultimate recovery of oil from all of
1t. At toe same time we are Ilnterested in the rate at which this
can be accomplished. We feel that the wlthdrawals from any clas-
sificeation of lend should be reasonable, at the same time taklng
into consideraetion the ability of certalin lands to produce oil.
Under our present situation, Tribal land in the pink area is de-
veloped on 30 acres, Ute Mountain Tribal land is developed 2lmost
entirely on LU acres, the Federal land is almost entirely om 40,
and there is scme Nava ;o Iribal land south of the pink land which
is also developed on U acres. Where we are now, the pink area is
producing oil. That is, the withdrawals on an acreage basis are
about cn2 half of what they are on the Ute Mountaln reservation
and on Fedepral land, and I think this would make the Navajo Ind-
ians wost un.appy. A4lso, if this situati-n dces continue, wnere
we have withdrswals that place tiae rate per acre on east of the
Nava o Tribal land, ceriainly we are going to have some drainage
across the reservaticn toundaries. Yow, how this is going to be
corrected, I am act at the present time making any statements.
However, somethling nas to pe done about it.

M. H1UKILk: T weuld like to reply _ust briefly to

Iir. Andersonts arpument there with respeci to the development of
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the pink area. I understand that Atlaatlic has continuously de-

veloped thls area, they have had rigs runaing in there almost con?

tinuously. Hed tney drillsd the same number of wells on 4O acres,
they would just hﬁve about nalf of the area proven. The way lt/iik
they haie about twice the ares that they would have othsrui#e that
is proven end, of course, if ue go to the 3J-acr2 allowable, whichl
we are advocating, there would be withdrewals at the same rate as

if you were on i40-acre spacing because you are golng to get twice

MR. ANDERSON: I think that in Mr. Hinkle's statemert--
while we are msaking some assumptions on which we have had ac tsstip
mony, and that is whether a well drilied on G0 acres will be able
to produce twice the allowable for any considerable pericd of time| -~
I believe that we are assuming, or we feel that the witndrawal rraF
30-acre tracts are going to pe comparable to 30, LU, and I dontt

believe that any of the testimony has given any proof. In fact,

it hasntt even been introducad.

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 inat point.

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

BRUCE VzRNCR

recalled as a witness, na—ing teen tirst duly sworn, testified as

follows:
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REDIRSCT EXAMINATION (Continued)
BY MR. HINKLl:

A I am sorry I didn't answer Mr. Anderson's questions
earlier. I understand what 1s bothering him,that the rate might
decline more quickly on one well tnan on two. The answer to that
question is that oa 80-acre spacing we would institute uatér f£lood-
ing or some other secondary recovery program sooner than a closer
spacing, and consequently, the difference in the rate picture
snould be nill. We should have the ssme rate under a secondary

recovery pro _ect regardless of the spacing so far as tne physical

s concerned, and we feel that would more

| el

operation of injection

ct

than adequately make up rfor tne possibllity tha
bringing up.

Q Mr. Vernor. are most of ‘he wells capable of produc-'
ing twice their present allowable?

A With the excepition of two or three, v» ..

MR, HINKLE: Thatt's all.
RECROSS EXAMINATION
BY MR. PORTER:

Q Mr. Vernor, you would expect all wells oan LO-acre alg
lowable would prcduce their allowables much longer than those on
30, uander the present aliowable system, would you not?

A In other words, if an o0-acre well has twice the al~
lowapvle, it would reacn its deciine sooner?

Q Decline below the maxiiyum oil?
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A Well, let?s say for the moment the unit allowable is
100 barirels for CU acres, -0 for L0-acre wells, so thet we would
have 100 barrels a day for an 80-acre tract whether one well or
two. Yes, it i3 quite possible that the si. ;le d0-acre well would
reach its capacity sooner. However, ai any given time ita capscitv
would still be higher than either of the )jO-acre wells taken sep-

areately. That is, you don't bhave a two to one ratio there, and we

feel that our secondery recovery will more than offsst that becana$

our iuteat is to start secondary recovery soocn enough to alleviate
any such decline.
QUESTIONS BY MR. MORGAN:

Q Mr. Vernor, you are pleading this cas¢ based on
economics a little Bit, arentt you, somewhat?

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

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

A We are not making a ples tnat we can't drill on 4O.
Q Well, inen, my next question is, what about the
ndury recnvery costs as compared to two wells in the first

A we mucn prefer tc spend ine wmoney for secondary re-
covery sconer than to drill the additional wells.

Q It wonld ne a lot cheaper to pgo tnrough the procecss
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of injecting water or gas or whatever agent you might use, 1s tnat
right?

A You mean it would cost less?

Q Then drilling a second well?

A We are not far enough aloag on our studles to be atle
to answer that question in detaill, but I don't think that the cost
of secondary recovery would be any greater thean the cost of drill-
ing additional wells.

Q Would it be six of one and half a dczen of aaocther?

A Ho, because when you spead the money for secondary
recovery you are, in effect, you are spending money for uore re-
serves. If you spend the money to drill extra wells, you just
punch more holes in the ground, we saven!t increased our reserves
at all by drilling the extra well, whereas if we institute second-
ary recovery, we have done almost thne same vhing as though we ex-
tended the field, welve got more reserves.

Q I understand what you say. You are going to get
more of the reserves out of the ground by secoadary recovery pro-
cess, but you are going into secondary recovery earllier by the use
of only one well for the use of Gl acres, I believe you stated
tnaty

A I velieve we would, yes.

%) Zeritain o1l T2 2olug te pe recovered from seccondary
recovery activiiy ihat could nave veen reccovered from a second

well?

DEARNLEY - MEitIE 8 ASSCOIATEY
GENERAL LAw Tt oM3t ey
ALBUQUERQUE New Mrxico
Phone CHopel 3-6691




A No, no. I ¢ildutt make myself clesr. Wwean I speal

of seccndary recovery iringing at least twice g. much oil based on
our present estimate as Ly primary, I am teking all of the primary
all the way out tc the econamic limit, even tnough we might pro-
duce 1t under secondéry operation, I am subtracting all oi that
oil. 1In other words, the recovery would total three times as mueh
with primery and secondary, roughly speaking, as by primary alone.
I mean, I ax= not lumping any of the primary oil with what I say is
increuental with secondary.

Q You would recover as much oil with ons well as you

would with two under the tract, thatt!s what you are saying?

Q But you will just get rid of it more slowly?

A You could recover a little mcre slowly if you didn't
institute the secondary recovery, but we plan to do that scon
enéugh to arrest any rate decline sc that we shouldntt have even
that situsticn.

MR. PORTER: Mr. McGrath.
QUESTIONS BY MR. :cGRATH:

Q I think E1 Paso Yatural Gas Products Company is now
in the process of completing wells in tnis little narrow section
here, and one up here, and ycu say now -- these nave L =-acre allow{
nhlas -- Tioat tese usllas avayr eps -~ this cone will protect this
one I'rom drainage in here, if 1t procduces iwice as much?

A vell, let me say tnat, as you know, these locatlons

DeEawntey MEitH & ASSOCIATES
Gi e Hal Law ROPORTERS
ALBUGQUERQUE NEw MExXICO
Phone CHapel 3-6591




57

were a compromise. We contemplate, if we have an 80C-acre ocrder,
we would ask to assign thiy eantire strip to these two wells, which
would be approximately 70 acres per well, so that they would have
again allowables compareble to their acreage, aoc you woatlt have
noo=cuiformity.

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

A Why?

Q Becauue they are only prcducing half as much as thes*
over nere.

A I don't understand.

) T™is is produc ing twice as much, wouldntt protect
this area in here from these wells.

A You are talzing about, under the circumstances an
80-acre order --

Q Yes, with tt 2 double allowable fo., the 30-acre?

A I dontt foresee a circumstance where these wells
wouldatt have their proportional allowable.

& Tney oniy nave L0 acres now?

A Sure, they've only got 30 acres assigned. We cantt

assign any more acreage than that untll we have some kind of an

order.
] They probably have a full allowable, or close to it?
A Yes,
e L0 ecres, waatever i1t Is.
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A 1 am saylag oiu-acre allowable, wé would assiga a
T -gcre unit tec inis well,

Q Taize this right nere, tais wel: and +his, this is
on BO-acros; which would have an allowable factor of two?

A Yes.

Q Th*s nas one?

A Yo, it would be 1.75 with (0 acres assigned to it.
Like if w3 make a proration unit. We have approximately 10 scres
in this strip douwn hsre, --

MR. HIWKLE: What section are you referring to now?

A This is the west halt of the west nall of Section
33.

31, 1leo.

A It is & portion of the unit reservoir lying in the
west half west half of 33, and likewise a portion of the Navajio
reservoir lying in tne west half west nalf of Section 33. There
is approxime tely 14C acres invelved in tkis strip, and let's see,
a little more than nalf of it is Ute acreage, I would say mayoe
8y acres, rougnl, speaking, B5 acres is Ute acreage, and the rest
i1s Navajo. We don't have the line quite in the right place here.
The Navajo strip is [j3d6.1 feet; the Ute strip tapers -- it starts
off at about 600 feet at the obottom. Now, we contemplate, and we
contemplated it when we agreed to locate the El Paso Ute Vavajo
3 and . at ine present location rather than the strip locations,

which were earlier proposed so that ithe wells would fit a communi-
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tized situation, down the lire under whatever development took

place, we plan to ask to assign tnis eatire strip to these two

wells which would give us 8 70-acre, approximately, unit assigned

to each well, and under our proposed rule, that would give them an

allowable factcr of 70/40. 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 8C it would have 79/40

of a unit allowable. I don't see how we can have any inequitable

drainage under tnose circumstances. Well, we plan to -- it is my

understanding El Paso does too -- the two companies plan to com-

nunitize this strip.

Q 1 was just wondering if ycu lnought that you uwere
going to have protection from drainage either way?

A Welve got to protect -- in that sense our interest
is the same as our royalty owner. We want to prctect ocur oil too.
wWe dontt get any of these over nere.

Q You get this? You will if you communitize?

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

Q And if you don't communitize, you snouldn't have
drilled *“hat?

s

A That's the thins we are golng to stay away from. We

much prefer Lo communitize. We &o plan to comunltize. The only
reason we didntt before was beca.sc of thie smcil wnliz iavolved
nare.
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Q You want to commuaitize on 8¢ instead of I o,
Yes.
QUESTIONS BY MR. FENDRICKS:

Q Mr. Verancr, ia your cos-ersation with kr. Anderson,
you referred tc instigating a seccndéary recovery project in the
case O0~acre wells with two allowar ‘es began to drop ian their pro-
dw tion. How long will it take tc initiate a secondary recovery
prcject?

A Well, 171l say first of all, I caal!t predicit exactly
how soon 1t will be necessary to accomplish that end, and we intenp
Lo -~ we are gathering data now for the study, and we intené tc go
into it full blast as scon as we can see how large the field is
going to be. at least insofar as our leases are concerned.

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

A I don't foresee drilling any injection wells. 1 see
at this point no need for drilling any injection wells. We have a
uniform vattern. Those would be the sarme secrt of wells that we
are trying to aveid drilling here.

Q Will a one-year temporary order cover sufficient

time to meke your study and initlate your project so that you can
J

(£

protect the egual wiildrawsls &Cross tac icase line?
A You are postulating tiere, that we wouldntt te able

vo maintain 1t for that length of time without starting the sec-

ondary recovery »rcject. I see no reason why »7 wouldalt have our
J I J :
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study completed in that length of time. I can't say exactly when
we will start a secondary recovery project. 1t w!ll depend on re-
sults of owr study.

MR. KEWDRICKS: Tizatts all.
QUESTIONS BY MR. FISCHER:

Q Mr. Vernor, also in regard to Mr. Ancerson's ques-

tion and your answer as to secondary recovery and the lmbalance be
tween the two tribes of their mineral rights, it seems like if you'
had two welle on -- or one well on 80, ratuer, and your double
allowable, therefore, if you were to instigate secondary recovery
and actually 4id so, then the onoy reas~n you could be beck in
balance is if you kept your aliowables under secondary recovery
at two times the normal uanit allowable?

A You mean that we didn‘t ask for any higher allowablef
than that?

8} Yes.

A Well, I don't at this time know what we will ask fon

l—l

in the way of allguakble treatment, but I foresee the whole fleld
on secondary at the same time. And I don'i conecsive thatl there
will be any imbalance. I think you are postulating imbalance to
start with, as hr. Hinkle pointed out. I think Mr. Anderson im-
plied that there is imbalence now. Tue luvalance is no different
than if we had the same number of wells developed on LO-acre pat-

tern. They just wouldn't cover nearly as imuch of the area, we

wouldantit nave &s mucn area prceven.
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< You are getting an extra advantage in velng able to
siart your secondary recovery program sconer due to the faci that
you would have more recovereble oil in the ground and have a bettel
payout for it or shorter?

A I don't foliow your reasoniag, beling sdvaantageous.

Q If you start your sec:ndary recovery program before
“the people on 40 do, you then, due to the fect 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 tne whole field being operated
under secondary at the same time,

Q At the same time?

A Sure.

Q You think an operator with one well on 4C would want
to start his secondary recovery program i1f ne still had a top al-
lowable well?

A Tnatts a question that willa ave to be settled amoag
the operators. I can't speax fcr the other operators, but my poin
is, I don't see the imbalance you are talking about. If the rates

are proportionate . the acreage, I see no lmbalance at all.

MR. PORTER: Any further questions? Tne witness may
be excused again.

(Witness excused)

£ J
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MR. KELLAHIN: I would like to make one further com-
ment in light of the testimony that has been offered, 1In spite of
Mr. Binklets comments, I am still not impressed. In anawer to the
questions which were posed by Mr. Anderson in regard to the drain-
age situaticn., om those Indian lands the witness has talken the
stand and testified that oune 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 admlt that.

No reserve’rigures have been offered in this case, there is no

(B

potential figures vc offer, there ig no pressure lnformation 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 econcmically drained by one well. Well, wetve
had sowe testimony as to the efficiency based on three wells; we
have had no testimony on economics whatever with the exception of
the cost of the well. The conclusions stated by the witness is
about as substantial as saying it is cheaper to drill dry holes
on 330 as it is 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 con-
clusions that one well will economically and efficienvly drain GO
acres.

FMR. PORTER: Did I hear you say there were five wel%s

involved in The pressure test?

B U e RS s S
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THE WITNESS: Yes, sir.

MR. KWLLAHIY: If the reccord so shows, I will stand
corrected.
MR. PORTER: Anyone else have any comments in the
case?
Toke the case under advisement. T¥Take a short recess and

then take up Case 1516.
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STATE OF NEW MEXICO )
‘ : ss
COUNTY OF BERNALILLO )

I, J. 4. Trujillo, Notary Public in and for the County
of Bormlillo, State of New M.xico, do hereby certify that the
foregolng epd attached Transcript orr Procecdlings before the Wew
Mexico 01l Conservatlon Comml ssion was reported by me in Stens~
type and reduced to typewrltten transcript by ne, and that tre
same is a true and corr~-~* record to the best of my knowledge,
skll  and ability.

WITNESS my Hasnd aad Seal tinis, tne ﬁigf day of M‘,

1959, in the City of Albuquerque, County of Bernalillo,‘ws_t;ate of

New Mexico.

!/ " Notary Pub 164

v
My Comnission Expires:
October 5, 1950
e
1
—
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APRIL 2, 1959
MR, ERUCE YERNCR
THE ATLANTIC REFINING CO.
ROOM 533
WIOMING NATIONAL BANK BLDG,
CASPER, WYOMING

COMMISSION BY ORDER NO, R-1362 DATED APRIL 2, 1959, DEMIED
89-ACRE SPACINTG IN MORSESHOE-GALLUP AND ORDERED THAT
DRILLING AND SPACING IIN 5AID POOL SHALL CONTINUE TO BE
GOYVERNED BY RULE 104,

DANIEL 5, NUTTER, CHIEF ENGINEER
OlL CONSERYATION COMMISSION
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(3) That the applicaat, The Atlantic Befimiang Cumpeny
seeks the establislmeat of temnorary special rulec and regulations
for the Norseshee-Gallup 0il Aol in San Juan Couamty, New Mexioo,
to provide for 80-acre prorativoia iniils ia aaid posl

DBaM JPVwes

[ 4

(3) That the applicamt has failed to provs that the
Horseshoe-Cailup 01l PFocl cam be efficiently drained and developed
om an 80-acre spacing patteru.

(4) That the drilling and spacing of wells in the Horseshoe-
Gallup 0il Fool should continue to be governod by Rule 104 of the
Comminsion Rules and Begulations.

(5) That continued devslopment of said Horseshoe-Gallup
011 Pool on 40-acre prorationm units will not cause the drilling of
unnecessary vells.

(8) That the application should be demied.
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DORE at Santa N, Nev Mexico, oo the day and yoar herein-

above desigunted.

STATE OF Il MEKIOD
OIi. CONBERVAYION mm

m,.....Zf"

g

4 FORTER, ::*\.," Member & Secretary




OIL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE, NEW MEXICO

7 April 2, 1959

Mr, Clarence Hiakle
Hervey, Dow & Hinkie
P.O. Box 547
Rcswell, New Mexico

Dear Mr, Hinkle:

On behalf of your client, The Atlantic Refining Company,
we eaclose two copies of Order R-1362 issued April 2, 1959, by
the Ofl Conservation Commission in Case 1597, which was heard
on March 18th,

Very trnlf yours,

== T CO

A. L. Yorter, Jr,
Secretary - Director

EnCl‘.
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GIL COKRSERVATION COMMISSICN

SANTA FE, NEW MEXICO

IM THE MATTER OF:

Case No. 1597

TRANSCRIPT OF HEARING
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—Jamrery—39, 1959
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~ CEFORE THE
GIL CUNSERVATION COMMISSION
SANTA FE, NEW MEXICC

IN THE MATTER OF: !

CASE 1597 Application of the Atlantic Refining Company !
for an order prcmulgating temporary speclal 1

fules and regulations for the Horseshoe- '
Gallup Cil Pool in San Juan County, New '
Mexico. Applicant, in the above-styled !
cause, seeks an order promulgating tempo- '
rary special rules and regulations for the t

Horseshoe-Gallup 0il Pool in San Juan County, !
New Mexico, to provide for 80-acre proration !
units in said pool. '

Mabry Hall

Santa Fe, hew lMexico

Jamey. 19 s 1950

SEFORE : '/A—l“iudtg/ / 55 ;
A, L. Porter
John Burroughs
TRANSCRIPT OF HEARING
MR. PORTER: Let'!s zo back on the record.
At this time, we will call Case 1597.
MR. PAYNE: Case 1587, "Application of ths Atlantic
efining Company for an order proemulgating temporary special rules

and regulations for the Horseghoe-Gallup Cil Pool in San Juan

County’, New Mexico."

R, VERITY: May it please tnz Commission, Ucorge Verloy

e . i - A e =i T . 3 T + . -
aspearing for retre-Atvlas. AL this timo, I weuld 1liie to nmove

has made oo deterainacion I the a;

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAaW R7IPOMTENS
ALBUQUERQUF. NEwW MEXICO
Phoae CMapel 36691
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we ['cel that it ig lapesclole Lo the Comaission to intellipently
hear a spacing application on a pool wherein the engineers that
are going to present testimony on it don't know whetvher it s
twenty feet thick or rcughly tnirty tc forty feet tinick. The
thickness of a sand vody dnes determine wnhether or not one well

will efficiently and economically drain 80 acres. If it were

purely 2 matter of physics and no sconomics entered into it, ou

mignt make a determinatian nere as to whether or not one well

~ .

would drain every driplct of il oul of an

(9

p3

cract, but we

-~ .
\.)"ac e

oo

are not speaking purely of a pnysical formwmla nere, vut rather

t and I suonit tnat this Comnission cannot

Jots

eccnomics enters into
intclligently listen to eccnomics and econecmic tneories Witn regard
to drainage when they dont't know what the thickness of this sand

oody is going to e, and certalinly if we den't know whether we are
talking abcocut one or two cornon sources of suppl

T here, then we

dontt lnow the thickness of eitner one of then., Until we know
that, well, it's abvsoluiel, impossivle for Fetro-Atlas to know
what their position i1s in tinis case, until such Time as they have
tnat information and that cannct ve known until fhe Commission

males its determinatv.ios,

V. BINKIE:  If thne Comanteslon pleasce, Avtlantic is opposed

e RS P - A I : TR SR . e T, 3 v SN Y e ATy Tres ey
Looune continuance 0 $ALS Cdase, L ATe prenara, ve nave Tne

T TSN, Tl ey mAre i T e mA ey S ey pace Gtcacioyor e Tyl -
WL GIen, U8 el aCVeouiIoeQ Lo Oho nealtling ceaay, wWa ian Le

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REFORTERS
A_BUQUERQUE. NEwW MEXiCO
Phone CHapel 3-6691
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To ane@d @W.ot.. wos . oLC 0w oincuntciscene ) of e Cowmaiceion
censidering Loe cfoo wniel we aave Just ocen tarough in the oo-

acre spaclug. In

to nave it under cconcideration, have votn of

at the same
is a matter
efficiently

whevher tne

intervals or in one sand tnickness.

Lime .,

lect, I

I don't see any inconsistency in it at ali.

oliallyl LV L8 &

=ood

time for the

Commisoidn

them under consideratjon

It

of determining whether one well will effectively and

¢rain 80 acres and that doesn't make any difference

area that's going to be drained 1s in two separate

That's the only question

involved in my mind, I don't think that it ougnt to be continued.

MR. BUEL:I:

May 1t please the Commission, Pan American

Petroleum Corporation is opposed to the motion for continuance.

We don't feel the application is premature; actually, it is about

a year and a half late vecause, unfortunately, we nave already

drillcd some 40-acre wells.,

resolved now so that we will not have to drill any more unnecessary

wells,

field now and we would like bvc nave the 1sg

MR,

VERITY:

Your nonor, I would 1lik

:

We have an active development program

U

We would like to get this matter

commencing in the
¢ reselived.

e to underscore again

and say that you don't know whether you can efficlently drain

80 acres or 40 acres.

efficient from an economic

your roeservolr is going

incelligent

formula

)

You

to

©oB0 WNeLnere 0T nod Lo

standpoint ana i

oy

produce, thoen you can't come up with

are talking about wnich is the nost

you don't lnow wnat

JSFEN -

oL acrad

X G N
acooe ol

efficient Irom tne stendpoint of cconomicg in drainaje

DEARNLEY - MEIER & ASSOCIATES
GENFRAL Law RiFORIERS
ALBURQUERQUE. New Mexico
rhone CHapel 3-6691
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Your nonor, I wculd like To underscore tnat agaln,

MR. OINKLE: I den't agrec witin the statement that you
don't know what 1t's golng to produce. I thnink everybody knows
what it's goling to produce from the reservoir, whether you call it

two regervoirs or one reservolir.

MR.'VERITY: Mr. Hinkle, if you've got two reservoirs--if
you don't know whether there are two reservoirs or one reserveir,
you don‘t know what it!'s going to produce. If your engineer
doesn't know whether he is talking about Just this Zone-A or
Zones A andg B, ne certainly can't tell you what Zone A is going
to produce.

MR. PORTER: Tne Commission has decided to continue this
case to the regular HMarcn docket, by which éime we will have an
order cut on Case 1596, In all fairness, I think that I erred
in having the two cases advertised for the szme docket. We feel
that we cannot determine whetner one well will efficiently and
economically drain a certain area in tne pool until we know what
pool we are talking avbcut or waetnor we are talking apout one
pool cor two pocls, so this case will be contiwed to the regular

March docket.

DEARNLEY - MEIER & ASSOTIATES
GENFRAL LAW RIFORTERS
ALBUQUERQUE NEW MEXICO
Phone CHopel 3-669!
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STATE CF NEW MEXICC )
COUNTY CF BERNALILLUC ; .

1, JERRY MARTINEZ, Notary Public in and for %the County
of Bernalilloc. Stave of New Mcxico, do hereby certify that the
foregoing and attached T:ranscript of Hearlng were reported by me
in Stenotype at the time and place aforerald; tnat the same was
reduced to typewritten transcript by me and contains a true and
correct record of sald proceeoings, to tne pest of my kKiowledge,
skill and ability.

I FURTHER CERTIFY that I am not employed by or related to
any attorne; or party of interest in this matter; and, fufther,
that I have no financial interest in the outcome therecf.

DATED this 6th day of March, 1959, in the City of

Albuguzrque, County of Berna’illo, State of New Mexic

My Coummissicn Expi

January 24, 1962

DEARMNLEY - MEIER & ASSOCIATES
GENERAL LAaw REpDOHICHS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 3-6691




in Resorvelr Colcuiations ..

EXuigyvm
Case

15171

EXCvw s

EXPONENTIAL INTEGRAL

Mo mere difficult thea logerithms, Gi-fusclicns
selve problems of well iaterfereace and eflective
permechility. Use is demonsiveted, sbbrevisied
febles inciuded with exemples snd simplified curve

Robert G. Nisle

Poie0ch Dipisson,
Ph ligs Petroleuem Compasy.
Sartiesvidie. Ob.ohcmo

Tlll Fapanential fracgral abbreviated bi appears n o
mathemialn g ~olubion ol probiems involving the flovw of o
snghe phase voemprosabie ud through 4 bomogenessas, inhi-
mte posous mcdarn under mon sicadyv state esndstions. This
sttt s based ol tao assumptions < 1) the porous mediom
has e Limdncal v mmnla, atd €20 the well Fadius 15 vesy -\m-xli
Lumpnul 1o 1he electsne nudius of 1 pumm mediom
TThe wliteon has Reein Wideh 60T 0 fecent vears, aind
procdes o mote realistng st than oprosided by the sa-
allid steady-state solutions

f rponcntia] Integesds e nes more didicult 1o use than loga
tithans. on the ingoonwetig tunctions. bhere v noghing mivs
tersows of Jditdoult shoat them The Baponcatial Bt gl ariaes
10 the solution of e ditfcienial equation tor the lew of o
sngle lguad Mﬂ comstent compicsabifinn i .« home-
FUnBCS POl The resuliony cquation tor the cne
of o cotstant pw&hun rate in o sssiem having < hindocal

swmmelry
.08 ' 9484&1‘![
OB131 Ah ' )

Lot ination presute i pat.
presure.n pst, at @ tadial distance. 1. from the
woll st ime ¥
taean hous atter opening up the well
tadial distance i et trom the woell.
production rate in Mok tank barrels per day
VIMCOMEY . LEREPOINCS,
tormabion volume tacton cdimensionlesss.
permeshiliny o eilldarcys.
thicknees ot producig tormation in teei.
compressihifity of 1he resenvoir fluid e

i
P

t  porosuy, fractional.

I he Exponentiat Integral in Equation (1) 1s the tetm in the

brackets.
. ( ‘)4¥4tulr )I
I

Lhe Exponental Integral is dchncd as
r

e p. e 1)

Cwhere p
pir 1

rrtc‘;‘ - -

(o]

e
> - %) . - dv
12) fa e v
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fir this detimtior s dummy variabie wmd disappesrs
upesn e grstion snd mabastution of the it Eig k) is thus
+ tuncon 1 v onh The | aponential Intepral can M he
sapressed by mcans of infinte sernes, thos:

RY) f . N

( ) i N )
¢ 4
N v
L ne sy o I‘U‘lﬂg“,\-x-»
\ . X
a.n'

The torm 2ivon i b auation 40 particulardy vseful since
it poms Loample cvatnation ot the B funchon for vialues
of & oatsude the tange of tables. o 8 no tshles are available,
it v i used 10 deteimane the 1aege ot & over which the
Loganthime cpproamution muay be used

Frample ). Cdeulae -bae - 0251 By Equation (4).
[ Y] 25 W77z 2302 Jog 025 - 028 —
(2% TS Y]
S ’ IN
(0sITY MEUAN D6y 28
[FRYTE TR RY TR
< tN
AT P3Gy 028 00156 - OIS
PRGN 1.6366
B NI*R] ]

Phe satue 1 O438 may be jounded s the value 1044 wheh
nossally suthicent for most sesenvon problems. It will b
noted that the 1ast term an she sencs (U.O008) was not uwd
A et ol Libles. Ref 14, gives the value of 1.0443. The differ-
ence heineen L33 and 10338 18 VRIS which is iess iban
the value ot the Jast term calculated, but not used. This illus-
trates the rule that for series of the type of Equation (4} the
vrror resulting from oimatting all terms after a certain selected
one is Jess than the first term neglected. [n this exumple sl

X ..
terma after the term g were neglected and the error'is shown

1

10 be bess than the value of the term xx. which is (0.0008).

-

x 3
Here the turm g 0 the first ot the terms neglected.

Exampile 2. Aswume that i1 is desirable to use 1he logarithmic
approximation. Assume further that « value of -Ei(-x) accu-

8171
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e

T R

term neglected. h&-un.thclnlmmdnl.
Hence, if x does nut exceed 0.01. thea the errur in ~Ei(-&)
resulting from the uwe of the logaruhmic approximation will
aol exceoed 0.01.

Tables of ine k1 tunctivn a1e availahle and are used in the
et mannet o logardhmic, or trigonometnc tables. A coa-
donsd table i given i Appendix A. More complete tables
mav he porchased trom the Superintendent of Ducuments
{4). Washingtoa 25. D C. For most reservoir work, however,
the tables given in Appendix A are sufficicnily accurste. For
toupgher work, 3 greph hased on equatien 11 has been pre-
pared amd i given i Appendix B.

fhe two previous eaamples illpstrated the method of cal-
culirng the value of the function  Fit-- x). Two more
examples are preseated iluntrating the uw of the Exponentiasl
imeg | Fyuation « 11

Examgle 3. N cxample applics to the problem of wcll
merivrene: Assune two wells are separated by a distame ol
11 51 Both wells have been shut-in tor 4 sufficient length of
time that the pressure in cach is the static reservoir pressuce.
Abso, assume that the commaon formation in which these wells
ate completed s homosencous and continuous. The probiem
i to calculate how many hours it will take for a pressure drop
of S pat to occus in well 8 atler well A commences to produce
at a rate ot 250 stock tark bbl per day.

Assumez further, that the following quantities have previ-
oushy heen determined

k= 133imd
h - 33 feet
kh - di89ymd it
u - 438 Cp
147
£ - D42

t
¢ b3 -
psi

The rematnig guaniitizs in Eguation (1) as previously
specificd are 1 - 1100 11y, - 250 STB/D. p,—-ptr.T) =
AP - 5 psi.

Suhstitution of these uantities in Fquation (1) gives:

S . 0004f < 4389

ALT) PP I I
l'( 9484 - 159 - 10 2w 038 - 002 . !IU()IZ)
g - :

T
o gf A0
p S T B
T
4,202 . . .
T s, + B tha v in - Fil— x) and 2.218 is the value

of the Ei-fuaction. The next step is to find the value of x from
the tublies. The quantity in the body of the table nearest 2.218
is 2.20. Hence, the value of x. to three decimals, read from
the table, is 0.065.

-
4202 oas
T
22
- ?):(f(zs— = 64.6 hours

Fxampic 3. Two wells, A and B, are separated by @ distance
of 1100 ft. A well pressure build-up test on A has yielded an

B-172

L |

c_:lS')«lUL‘-.-
pei

L J
Wha 1t the sffactive permeshility of the isserveaing for-
mation?
Subntrtuting theie values in Equation (1},
10 > 00141 x 4400
378 % 040 T4 T
gif 2983 159X 1070 x 04 x 002 x_(ﬂ@)“)
“‘(" ’ kx 108

mw-~a('”
1.38
< 0.010 (froea the tables)

k = 135. md. (effective)
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Avalahis from Superintendent of Decuments. Washiagtes 36, D. C.

APPENDIX A
Table of the
f(x) = — Ei(— x)
0.00 < X < 0.209, Isterval = 0.001

X L] 1 2 3 [} ] L] ? 1] ]

AW - L2 Sy ST (MR 4T 488 4R 4D 418
pel G0 14 IwSe 3T 3CUE 3437 356 J6M 34 3
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less variables, the calculation of Exponential Integrals is sim-
plified. This chart may be used whenever accuracy to two sig-
nificant “jgures is adequate for the probiem at hand.
iet A7 = p, —p(s,T)
F q.uB
0.0l141kh
cufr
kT
Then, Equation (1) may be written
AP = F[—B‘(-?)]

T=9484
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APPENDIX B
thmmcwamdewm
By mcaiTanging Equatics (1) and intreducing dimension- The chart consists of two branches of the Ei-curve plotied

oa double logarithmic paper. Values of t are plotsed aloag the
x-axis. Values of — Bi { — t* are piotted along the Y-axis.
The first branch, marked I, covers the range of 1 from
0.0001 to 0.01; the second branch, masked i, coven the
range of t from 0.01 to 1.0. Vdnaoftmmdnnddca

these curves for convenience in teading. Values of — Bi(— )
covers the range from 0.22 to 8.6. Thase are indicate] ot the
left of the chart.

Fxamgpls |, Consider the point O, (1) Jotsted on Benach I1.
1=0.06—Ei(—1t) =23
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JANUARY 17 5,5

FEBRUARTY 17 .

MARCH 1?7 5,191
ABRIL 1?7 12,370
MAY 19 24, 526
JUNE 24 70,240
JULY 27 30,604
AUGUST 28 ., 427
SEPTEMBER 28 33,127
OCTOBER 43 5,501
NOVEMBER 50 ) 55,704
DECEMBER P L 96,728
TOTAL PRODUCTION oo 451,478
CUMULATIVE PRODUCTION ' 513,291

” —

CASE KO, 137

THE ATLANTIC REFINING COMPANY

—

e
EXHIBIT NO, -~




HORSESHOE - GALLUP OIL POOL - ATLANTIC MAVAJO LEASES
NET PAY . POROSITY & PERMEABILITY OF CORE ANALYSIS
MET PAY 1 MD OR MORE

LEASE & WELL # NET PAY AVERAGE TOTAL AVERAGE
PORGSITY Mo rr PERMEABILITY

NAYAJO #1 s 19.6 8,907.4 = 217.5

NAVASO #2 33 12.5 4,356.0 132.0 g
MAVAJO #3 48 19.2 13,630.0 284.0 / s
NAVAJO #4 20 14,4 . 2,406,5 120.3

NAVAJO #5 41 16,2 3,141.0 «76.6

NAVAJO #6 29 17.5 - 5,882.5 202.8

NAYAJO #7 26 16.0 b,648.4 178.8

NAVAJO #8 3 17.3 6,276.3 202.5

NAVAJO #9 17 13.2 1,798.0 105.8
NAVAJO #11 27 17.4 5.,337.3 197.7

NAVAJO #14 5 12,5 1,030.0 206.0

CASE NO. 1597

THE ATLANTIC REFINING CGHPANY

EXHIBIT NO. é




HORSESHUE ~ GALLUP JIL POCL - ATLANTIC NAVAJO LEASES

NET PAY . POROSITY & PERMEABILITY OF CORE ANALYSIS

HET PAY 1 MD OR MORE

LEASE & VELL ¢ ¥ET PAY AVERAGE TOTAL AVERAGE
POROSITY M re PERMEABILITY
- ] =
NAVAJO #16 6 13.0 1116 18,6
NAVAJO #18 25 15.9 3,396.0 135.8
NAVAID $20 15 18.1 2,006.0 1335
NAVAJO f21 15.4 %17.0 59.5
NAVAJO #22 10,7 79.3 13.2
NAVAJO #23 7 14,5 395.2 56.5
NAVAJO #25 ; 11,7 " 27.8 4.0 /ﬁr‘*)
NAVAJO #28 1:“ 15.5 ( 1,582.6 143.9
NAVAJO $29 21 16.4 2,270.6 108.0
NAVAJO #30 10 15.4 51.9 95.2
NAVAJO B #2 5 14.3 336.3 £7.3
NAVAJO B #3 Tl 16,4 Abw 994.1 142,0
CASE HO. 1597

THE ATLANTIC REFINING COMPANY

EYHIBIT NC, g




 CORE ANALYSTS
HORSESHOE - GALLUP OIL POCL
ATLANTIC NAYAJO LEASES

NUMBER OF SAMPLES INCLUDED IN AVERAGE
(ALL SAMPLES WITH 1.0 MD PERMEABILITY OR MORE)

WEIGHTED AVERAGE POROSITY
WEIGHTED AVERAGE PERMEABILITY
AVERAGE NET PAY

::ormm WATER (LABORATORY)

CASE NO. 1597
THE ATLANTIC REFINING COMPANY
ExXHiBIT No. _ /.

23

bAs
16.44
1573 o~

19.3
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Comee The Atlantic Refining Company and hereby makég
application to the New Mexico 0l1)l Conservation Commission for an
order establishing 80-acre well spacing and proration units and
promulgating special rules and regulstlions for the Horseshoe-Gallup
Pool, Sza Juan County, New Mexico, and in support of said applica-
tion respectfully shows:

l. That The Atlantic Refining Company is the owner of o0il
and gas leases embracing a substantial amount of acreage embraced
within the limits of the Horseshoe-Gallup 01l Pool or Field as
defined by the New Mexico 0ii Coaservation Commission.

2. That all of the leasehold interests of applicant
situated within the Horseshoe-Gallup Pool have been developed by the
drilling of wells on a uniform 80-acre spacing pattern while some of
the lands situated in the Southeast portion of the Field have been
developed by wells on a regular 40-acre spacing pattern. That all
of sald wells are producing from a common reservoilr, and it 1is
believed that there are additional lands covering a considerable area
which, by further deveiopmen’., will be proven productive from the
Same reservoir,

By reason of a study made by applicant of the Horsesnoe-
Gallup Pool, 1ncluding tests and other avallable data as well as

production experience, applicant belileves that 80 acres, or more, can
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be efficlently and economically drained and developed by one well
and thet it i1s in the interest of conservation and the preveation
of waste that temporary 80-acre spacing and proration units be
established for the Horsesbhoe-Gallup Pool for a period of at least
one year until the limits of the producing area have been more
definitely established and that unless the further production ex-
perience and development of said area definitely establishes that
one well will not efficiently and economically drain 80 acres that
after ssid one-year pericld the establishment of such units he made

permanent.

3. That the 80-acre spacing snd proration units should
corsist of g unit containing 80-acres more or less constituting
either the North half, the South half, the East half or the West
half of a single govermmental quarter section and that all wells
should be located within 330 feet of the center of either component
quarter-quarter section of such spacing or proration unit,

Y4, ‘TThat each 80-acre spacing and proration unit situated
within the Horseshoe-Gallup Pool should be assigned sn 80-acre pro-
portional factor of two (2) for allowable purposes and that in the
event there is more than 6ne well on an 80-acre proration unit the
operator should be permitted to produce the unit allowable for said
wells in any proportion and each Qperator should have the right to
drill a well on elther or both of the compouent guartcr-guarter
sections of each 80-acre spacing or proration unit,

5. That any well drilled to or completed in the Gallup
Reservoir of the Horseshoe-Gallup Pool not in conformity witn the
foregoing, prior to the entering of an order herein establishing 80-
acre spacing and proration units, should be granted an exception to
such 80~acre spacing and well loration requirements and that each

such well should be assigned an allowable bearing the same proportion




to the standard 30-acre allowable so adopted that the acreage
dedicated to such well bears to 80 acres; however, the allowable
for any such excepted well should be increased to that of a standard
80-acre unii by the dedication to the well of additicaal acresge
sufficient to constitute a standard 80-ecre proration unit.

5. That appiicant delisves that the establishment of
temporary 80-acre spacing and proration units as set forth above will
preveat the economic loss caused by the drilling of unnecessary wells
and will protect correlative rights, including those of royalty
owners and will avoid risks arising from the drilling of an exces-
sive number of wells and will tend to promote the greatest ultimate
reccvery of oil and gas in that such 80-acre spacing will be in the
interest of and will facilitate the establishment of an early pressure
paintenance or secondary recovery program designed to maintain the
over-all production curve at a higher level during the productive life
of the Pool than would otherwise be the case.

WHEREFORE, applicant prays that the 01l Conservation Commis-
sion after due notice and hearing as provided by law and the rules and
regulations of the 0il Conservation Commission enter an order herein
establishing temporary 80-acre well spacing and proration units and
promulgating sé;cial rules and regulations for the Horseshoe-Gallup

Pool, San Juan

Attorneys for
The Atlantic Refining Company




DOCKET: REGULAR HEARING MARCH 18, 1959

0il Conservation Commission 9 a.m., Mabry Hall, State Capitol, Santa Fe

ALLOWABLE:

CASE 1803:

CASE 1615:

CASE 1616:

CASE 1617:

CASE 1618:

(1) Consideration of the oil allowable for April 1959

(2) Consideration of the allowable production of gas
for April 1939 from six prorated pools in Lea Oounty,
New Mexico; also consideration of the allowable
production of gas from seven prorated pocls in San
J:;:’: and Rio Arriba Counties, New Mexico, for April
1 .

NEW CASES

In the matter of the application of Gulf 0il Corporation
for an order authorizing it to prorate the purchase of
sour crudes only from twenty-five pools in Lea and Bddy
Counties, New Mexico, during the course of the Port Arthur
Refinery strike.

Application of Stanley Jones, et al, for an order requiring
Mlco Refineries, Inc., to purchase oil produced from the
Dayton-Abo Pool in Eddy County, New Mexico. Applicants, in

the above-styled cause, seek an order requiring Malco
Refineries, Inc., to purchase oil produced from wells in the
Dayton-Abo Pool in Eddy County, New Mexico, under the provisions
of the Common Purchaser Act.

In the matter of the hearing called by the 0il Conservation
Commission on iits own motion to consider the reclassification
of the Angels Peak-Gallup Pool in San Juan County, New Mexico,
from a gas pool to an oil pool.

In the matter of the hearing called by the 0ii Conservation
Commission on its own motion to consider the extension of the
Ballard-Pictured Cliffs Pool in San Juan and Rio Arriba
Counties, New Mexico, a prorated gas pool, to include the
Canyon largo-~Pictured Cliffs Pool and the Otero-Pictured Cliffs
Pool, both in Rio Arriba County, New Mexico, and bota of which
are non-prorated gas pools, and to include such other adjacent
acreage in Rio Arriba County, New Mexico, as is necessary to
form a common boundary.

Southeastern New Mexico nomenclature case calling for an order
creating, abolishing, extending and redefining certain pools

iz Lea, Eddy, a2nd Roosavelt Counties, New Mexico:

(a) Create a new oil pool for San Andres production, designa-
ted as the Bishop Canyon-San Andres Pool, and described as:

TOWNSHIP 18 SOUTH, RANGE 38 EAST, NMPM

Section 11: NE/4
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(p) Create a new 0il pocl for Psnnsylvanian production,
designated as the Bluitt-Pennsylvanian Pool, and described
as:

TOYRSHI? 8 SOUTH, RAMGE 37 EAST, NuPYM
on 20: m

(c) Create a new 0il pool for Delaware production, designated
2s the Bradley~-Delaware Pool, and described as:

TOWNSHIF 268 SOUTH, RANGE 34 RAST, NMPM
Sectien 15 WW/i

(d) Creats 2 new oil pool fer Delaware preduction, designated
as the Brushy Draw-Delaware Peol, and described as:

TOUNSHIP 26 SOUTH, RANGE <9 EAST, NMPMA
on : /e

(e) Create a new oil pool for Devonian production, designated
as the Crosby-Devonian 0il Pool, and described as:

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM
on

(Z) Create a new oil pool for Wolfcamp production, designated
28 the leamex-Wolfcamp Pool, and described as:

TOWNSHIP 17 SOUTH, RANGE 33 EAST, NMPM
on T RE/4

(g) Abolish the East Leo-Grayburg Pool described as:

TOWNSHIP 18 SOUTH, RANGE 31 EAST, NMPM
Section 20: SE/4

(h) 1Aboliah the North Shugart-Grayburg Pool described as:

TOWNSHIP 18 SOUTH, RANGE 31 EAST, NMPM
Section 9: 3‘:74‘

Section 10: S/2

Section 15: N/2 NW/4

(1) Extend tbe vertical limite of the North Shugart-Queen
Pool in Eddy County, New Mexico, to include the: Grayburg =
formation and to rename said pool North Shugart Queen-Grayburg
Pool. Further, to extsnd the horizonial limits of sgaid North
Shugart Queen-Grayburg Pool to include therein:

TOWNSHIP 18 SOUTH, RANGE 31 EAST, NMPM

Section 227 SW'4




Docket ¥o. 9-39

(J) Extend the Dayton-Abo Pocl to include:

TOWNSHIP 18 SOUTH, RANGE 36 RAST, NMPM
Saction 351 Wi TWT
(k) Extend the Empire-Abo Fool to include:
mvusomimnw,m )
Section 10: NW/4 .
(1) Extend the Eumont Gas Peol to include:

TOYNSHIP 21 SOUTH, RANGRE 35 EAST, NMPM
Bectien 3: 873

fm) Extend the Grayburg-Jackson Pool to iuclude:

TOWNSHIP 17 SOUTH, RANGE 31 EAST, NMPM

Section 3: Sﬂi, 72 SW/T & Stﬂ SW/4
(n) Extend the Harkey-Pennsylvanian Gag Pool to include:

TOWNSHIP 24 SOUTH, RANGE 27 EAST, NNPM
Section 27: Sd/4

(o) Extend the Justis-Drinkard Pool to include:

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM
Section 25: S/2

(p} Extend the Justis-Fusselman Pool to include:

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM
Section 25: S/2

(q) Extend the Lynch Pocl to include:

TOWNSHIP 20 SOUTH, RANGE 34 EAST, NiPX
n : ' 4

(r) Extend tue East Millman Queen-Crayburg Pool to include: 1
TCWNSHIP 12 SOUTH, RANGE 28 EAST, NMPM |

Section 174: N72

(8) EFExtend the Pearl~Queen rool to include:

TOWNSHIP 19 SOUTH, RANGE 35 EAST, NMPM

Section 32: N/2
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CASE 1619:

(t) Extend the Roberts Paol te include:
TOWMSNIP 17 SOUTH, RANGE 33 EAST, NMPM

Section Vi WX BW/T

(u) Extend the Robinson Peol to include:

TOWNSHIP 17 SOUTH, RANGE 31 EAST, NMPM ;
Eo"EtIon !: "7" ;
(v) Extend the Tubb Gas Pool to include:
TOWNSHIP 22 SOUTH, RANGE 38 EAST, NMPM !

Section ST W/t

(w) Extend the Wantz-Abo Pool to include:

T

TOWNSHIP 21 SOUTH, RANGE 37 EAST, NMPM

Bection 21 XE/1

Northwestern New Mexico nomenclature case calling for an
order extending existing pools in San Juan and Rioc Artriba
Counties, New Mexico:

(a) Extond the Aztec-Pictured Cliffs Pool to include:

TOWNSHIP 29 NORTH, RANGE 9 WEST, NMPM
Bection 32: A1l
Section 33: w/2

{b) Extend the West Kutz-Pictured Cliffs Pool toc include:

TOWNSHIP 27 NORTH, RANGE 11 WEST, NKMPM
Section 20 XW/ T

(c¢) Extend the Bisti-Lower Gallup 0il Pool to include:

TOWKSEIP 24 NORTH, RANGE 10 WEL T, NMPM
Section 3. — BE/T

TOWNSHIP 25 NORTH, RANGE 11 WEST, NMPX
Section 141: SW/4

(d) Extend the Gallegos-Gallry 01l Pool to include:

TOWNSHIP 28 NORTH, RANGE 11 WEUT, NNPM
Section 4: S‘7i

Section 8: NE/4
Section 9; NW/4 & SE/4
Section 10: s/2
Section 11; s/2
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CASE 1569:

CASE 1597:

(e) Extend the Horseshoe-Gallup 0il Pool to include:
TOWNSHIP 30 lblill RANGE 16 VEST, WO
: l.ctio: 4§ SE/4 SV/4
T0¥NSHIP 3{ m';%_um 16 VEST, XMPNM

Ssctien 31: WW/4
Sectien 34: B8W/4 SK/4

TOWNSHIP 31 Dm. RANGE 17 WEST, NMPM

(f) Extend the Otero-Gallup 0il Pool to imclude:

TOWNSHIP 25 NORTH, RANGE 5 WEST, NMPM
on : W!’J

Section 33: S%/4
(g) Extend the Verde-Gallup 0il Pool to include:

TOWNSHIP 31 NORTH, RANGE 14 WEST, NNPM

Section 29 NI/

TOWNSHIP 31 NORTH, RANGE 15 WEST, NMPM

Sectlon 331 X/

(h) Extend the West Kutz-Dakotz Pool to include:

1TCUYNSHIP 28 NORTH, RANGE 12 WEST, NMPM
Section 26: N/2

CONTINUED CASES

In the matter of the hearing called by the 0il Conservation
Commission on its own metion to consider ithe promulgation of
an order prohibiting the flaring of casinghsad gas from oil
wells in San Juan, Rio Arriba, McKinley and Sandoval Oocunties,
New Mexico.

Application of the Atlantic Refining Company for an order
promulgating temporary special rules and regulations for the
Horseshoe-Gallup 0il Pool in San Juan County, New Mexico.
Applicant, ir the above-styled cause, seeks an order promul-
gating temporary special rules and regulations for the Horse-
shoe~-Gallup Oil Pool in San Juan County, New Mexico, to
provide for 80-acre proration units in said pool.



—
Deckst ¥o. 9-50

CASE 1600: In the matter of the application of M. A. Remsre aad NMehert
Criteifisld : the ration of gas prevatienisg ia
the Elanse lssaverds Peol aad ths ra taking of gas

frem said Clanse Mesaverde Gas Peol in Rie Arvide liad San
Juan Countieos, Yow Mxine, as well as frem the Chesa as-~
Pictured Ciiffs Gas Pesl in Rio Arria Ccunty, Wew Mexice.

ir/




No. 6-59

DOCKET: REGULAR HEARING FEBRUARY 18, 1959

Oil Censervation Commission 9 a.m., Mebry Hall, State Capitel, Santa Fe

ALLOWABLE :

CASE 1596:

CASE 1597:

CASE 1598:

(1) Consideration of the o0il allcwable fer March 1959

(2) Consideration of the allowable preductisn of gas fer
March 1959 froa six prorated pools in Lea County, ¥ew
¥exico; also censideration of the allowable preoductisa
of gas from seven prorated pools in San Juan and Rie
Arriba Counties, New Mexico, for March 1959.

NEW CASES

Application of El Paso Natural Gas Preducts Company fer the
estadlishment of twe separate common so .wrces »f supply, fer
administrative procedure for dual completions, and for cem~
mingling of production from separate oil pools. Applicant,
in the above-styled cause, seeks an order segregating the
producing interval of the Gallup formation in the Horseshee-
Gallup Field, San Juan County, New Mexico, into two separate
common sources of supply. Applicant further seeks the
establishment of an administrative procedure for approval ot
wells dually completed in said common sources of supply
utilizing a certain type of mechanical installation in
exception to Rule 112 (A) of the Commission Rules and Regula-
tions. Applicant further seeks permission to commingle the
production from said separate pools after metering the
production from each.

Application of the Atlantic Refining Company for an order
promulgating temporary special rules and regulations for

the dorseshce-Gallup 0il Pool in San Juar County, New lMexice.
Applicant, in the above-styled cause, seeks an order promil-
gating tempora2ry special rules and regulations for the Horse-
shoe-Gallup Oil Pool in Sar Juan County, New Mexico, to
provide for 80-acre proration units in said pool

Er—— e~ o

Application of Fiillips DPetroleum Company for =2n order
establishing 80-arre spacing units in the Ranger Lake-Penasyl-
vanian Pool, lea County, New Mexico, and for extension of the
horizontal limits of said pool. Applicant, in the above-
styled cause, s5€€ks ap corder promulgating special rules and
regulations for the Ranger lake-Pennsylvanian Pool, Lea
County, New Mexico, to provide for 80-acre spacing units.
Applicant further seeks an order extending said pool to
include the following described acreage: W/2 W/2 of Section
13; All of Sections 14, 15, 22, 23, 26, and 27; W/2 NW/4

and SW/4 SW/4 of Section 24; and W/2 W/2 of Section 25, all
in Township 12 South, Range 34 East, Lea County, New Mexico,
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Application of El Pase Matural Gas Company fer 320-acre
spacing, promulgation of special ru.es and regulatisas
and fer a redeterminatien of the vertical limits of the
Angels Peak-Dakota Gas Peol, San Juan Ceunty, lew iexice.
Applicant, in the abeve-styled causs, sesks an erder
establishing 330-acrs spacing in the Angels Peak-Daksta
Gas Pesl in Ban Jusn Ceunty, New Mexice, and fer the
presuligation of special rules and regulations for ssid pesl.
Applicaat further sseks te change the vertical limits of
the Angels Peak-Daksta Gas Posl te include the iaterwsl
lying betwesn the hase of the Greenbern limesteas and the
:n o:.th- upper preductive portion of the Merrissa
rmation.

Applicatien of M. A. Bemere and Rebert Critchfield cencera-
ing the operatien of gas proeratiening in the BRlance Mesa-
verde Gas Pool and the Choza Mesa-Pictured Cliffs Gas Peeol
in Rie Arriba County, New Mexico, and the ratable taking ef
gas frem said pools.

Southesstern New Mexice nemsnclature case calling fer an
order for the extemsien ef existing peols in lea, Eddy,
Chaves, and Roosevelt Counties, New Mexice.

(a) Extend the Acme Peol to include:
TOWNSHIP 7 SOUTH, BAMNGE 27 EAST, NMPM

Sectien 32 SW4
Section 33: S¥/4

(b) Extend the North Allison-Pennsylvanian Poel to include:
TOWNSHIP 8 SOUTH, RANGE 36 EAST, NMPM

Sectlen 357 NE/4

(c) Extend the Atoka-Pennsylvanian Gas Fool to include:

TOWNSHIP 18 SOUTH, RANGE 26 EAST, NMPM
Section 15: SE/T

(d) Extend the Capreck-Queen Pool to include:

TOWNSHIP 14 SOUTH, RANGE 31 EAST, NMPM
ection : 4

(e) Extend the West Henshaw-Grayburg Pool to include:

TOWNSHIP 16 SOUTH, RANGE 30 EAST, NMPM
Section 7: SE/4

(f) Extend the Justis-Ellenburger Pool to include:

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM
Section 24: SW/4
Section 25: NE/4




EXtepd ihe Jusilp-iHo

B :
Section 25: NE/4

(k) Extend the Maljamar Peol to include:

TOVMSHIP 18 SOUTH, RANGE 33 RAST, MNP
8§<tion 27  XW% N

(1) Extend the Red lake-Pennsylvanian 7.5 Peel te includes

TOWMBHIP 18 SOUTH, RANGE X7 RAST, NuPM
Bection B: NE/3

Nerthwestern New Mexico nomenclature case calling fer as
erder for the extension of existing pools in Sar Jmn and
Rie Arriba Counties, New Mexico:

TOWNSHIP 23 SOUTH, RANGE
Béction 24: sS4

(a) BExtend the Aztec-Fruitland Pool te includse:

TOWNSHIP 29 NORTH, RANGE 10 WEST, NMPM
on

TOWNSHIP 29 NORTH, RANGE 11 WEST, NMPM
Section 25: NE/4

(b) Extend the Aztec--Pictured Cliffs Pool to include:

TOWNSHIP 29 NORTH, RANGE 10 WEST, NMPM |
dection IY:  >Sk/4 |
S8ection 30: N%/4

(c) Extend the Blanco-Pictured Cliffs Pool to include:;

TOWNSHIP 29 NOETH, RANGE 9 WEST, NMPM
Bection 8- E/2

(d) BExtend the Gavilan-Pictured Cliffs mol'to include:

TOWNSHIP 25 .iCRTH, RANGE 1 WEST, NMPM
Seéction 30: NE/4

(8) Extend the South Blanco-Pictured Cliffs Pool to
include:

TOWNSHIP 25 NORTH, RANGE 6 WEST, NMPM ,
Section 22 JE4 !
Section 23: ¥%/%

TOWNSHIP 27 NORTH, RANGE 7 WEST, NMPM

Section J; ATl
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TOWNSHIP 28 NORTH, RANGE 7 WEST, NMDN
Section I5: SW/4 ‘

Section 21: SE/4

Section 22: N/2 & SW/4

Section 28: All

Section 31: E/2

Section 32: All

Section 33: All

Section 34: All

Section 35: SWwW/4

TOWNSHIP 28 NORTH, RANGE 8 WEST, NMPM

on ¢ nal

(£) Extend the Tapacito-Pictured Cliffs Pool to include:

TOWNSHIP 25 NORTH, RANGE 3 WEST, NMPM
ecrion .

TOWNSHIP 26 NCRTH, RANGE 3 ¥WEST, NMPM
Section 27: oW/

TOWNSHIP 27 NORTH, FANGE 4 ¥EST, NMNPM
on :

Section 20: E/2 & SW/4

Section 29: NW/4

(g) Extend the Blanco-Mesaverde Pool to include: .

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Bection 17: W/2
Section 18: All (partial)

(h) Extend the South Blanco-Dakota Pool to include:

TOWNSHIP 27 NORTH, RANGE 6 WEST, NMPM
Section 19 E/2Z

(1) Extend the Bisti-Lower Gallup O0il Pool to include:

TOWNSHIP 24 NORTH, RANGE 10 WEET, NMPM
Bection 2: SE/4

TOVNSHIP ¢b NORTH, RANGE i1 WEST, NWPu
Section T+ —5/2 §W/%
Section 16: NW/4

Section 30: N/2 /4

TOWNSHIP 25 NORTH RANGE 12 WEST, NMPH
Bection I1:  NW74
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CASE 1526:

ir/

(3) Extend the Chimney Rock-Gallup Oil Pool to incluae:

TOWNSHIP 31 NORTH, RANGE 17 WEST, NMPM
ectiion

(k) Extend the Escrito-Gallup 0il Pool to include:
TOWNSBIP 24 NORTH, RANGE 7 WEST, NMPM
SEEron 21: Sﬂ?l E R'?Z SE?I —

Section 25: NW/4
(1) Extend the Horseshoe-Gallup 0il Pool to include:

TOWNSHIP 30 NORTH, RANGE 16 WEST, NMPM
Bection 9. E/7Z NW/4 & SE/4 NE/4
Section 10: S/2 NW/4

TOWNSHIP 31 NORTH, RANGE 16 WEST, NMPM
S3EfIBE‘EQ""'SE7Z"E‘SE7Z‘RET

Section 31: SE/4

Section 32: SW/4

Section 34: E/2 SwW/4

TOWNSHIP 31 NORTH, RANGE 17 WEST, NMPM
Section 24: ~ Sk/4
Section 25: NE/4

(m) Extend the Verde-Gallup 0Oil Pool to include:

TOWNSHIP 30 NORTH, RANGE 15 WEST, NMPM
Section 5: N2 SW/ 4

CONTINUED CASE

Northwestern New Mexico nomenclature case calling for an
order for the extension of an existing pool in San Juan
County, New Mexico.

(h) Extend the Angels Peak-Dakota Pool to include:

TOWNSHIP 26 NORTH, RANGE 10 WEST, NMPM
Section 2: NW/2

TOWNSHIP 27 NORTH, RANGE 10 WEST, NMPM
Section 35: 3ow/4

TOWNSHIP 28 NORTH, RANGE 10 WEST, NMPM
Bection 27: W/2
Section 28: E/2

(OVER)




SUPPLEMRNTAL DOCKET: REGULAR HEARING FEBRUARY 18, 1559

011 Conservation Commission S a.m., Mabry Hall, State Capitol, Santa Fe,KNN

CASE 16803: In the matter of the application of Gulf Oil Corporation

- for an order authorizing it to prorate the purchase of
sour crudes only from twenty-five pools in Lea and Eddy
Counties, New Mexico, during the course of the Port Arthur
Rafinery strike.




