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¥ L !
January 30, 1974 i;f)'“ Sy g

Mr. N. O, Frederick (4) 01l Conservation Commission (4)

Arca 0il and Gas Supervisor of The State of New Mexico
United States Geological Survey P. O. Box 2088
P. O. Drawer 1857 Santa Fe, New Mexico 87501

Roswell, New Meaico 88201

Commissioner of Public Lands (3) All Working Interest Owners

The State of New kexico (See Attached Lisp) A
State Land Office Building e £y A
Santa Fe, New Mexico 87501 ;o R /ﬂ ) ’L
Pl B SRR )
£,

Re: Plan of Development
Horseshoe - Gallup Unit
San .Juan County, New Mexico

Gentlemen:

As required, the attached Plan of Development and Operation
for the subject properiy is submitted ror vour information.

Very truly yours,
& ]
A3 L dower .
C. E. Cardwell, Jr. '
RWH/nc

Att,
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Hgorgeshoe — Galluyp Unit
well Status 1-1-73
Producing 116
Injection 67
water Supply 2
Shut-in
Producing 33
Injection 54
water Supply 3
TOTAL 275
0il Production (s.T.B.) 1973
paily Average 1,277
Total for Year 466,215
Since Unitization -
Gas Production (M.C.F.)
paily Average 20
Total for Year 7,368
Since Unitization -
water Production(S.T.B.)
pDaily Average 16,832
Total for Year 6,143,853
Since fnitization -
water Injection (s.T.B.)
Nailv Average 24,297
Y 5,888,263

o~
L s

Total for
Since Unitization

tistical Summary

e

Cumulative 1-1-74

26,757,852
16,135,053

6,222,704
1,648,007

50,057,142
50,020,652
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Mr. David Altman
125 South Clark Street
Chicago, I1llinuis 60603

Amax Petroleunm

WORKING INTEREST OWNER

Horseshoc - Gallup Unit

900 Town ¢ Country Lane, Suite 400
Houston, Texas 77024

J. Douglas Collister

4203 Avenida Lakesviana NE
Albuguergue, New Mexico 87110

Couniinental £il Company
Pacific Western Life Building
152 North Durbin

Casper, Wyoming 82501

Richard W. Dammann
380 Madison Avenue
New York, New York 10017

El Paso Natural Gas Products Company

Box 3986
Odessa, Texas 79760
EPROC Associates
Box 776
Durango, Colorado 81301
Helbing & Podpechan
Box 549

Claremore,

Oklahoma 74017

J. Felix Hickman
Box 12307
El1 Paso, Texas 79912
i1 Cornaration
. Box 633

and, Texas 79701

Reynolds Mining Corporation
0il & Gas Division

P. O, Box $1i77
Corpus Christi,

Texas 78403

Robert . Snow
2000 National Bank of Tulsa Rldg.
Tulsa, Oklahoma 74103

Sohio Petroleum Company
970 Tirst National Office Bldg.
Oklahoma City, Oklahcma 73102

Mrs, Eleanor F. Spiegel
Box 1042
Albuquerque, New Mexico 87103

Tenneco 0il Company
Box 2511
Houston, Texas 77001
Texaco,
Box 210C
Denver,

Incorporated

Colorado 80201
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ALFEY . ARMIJO July 27, 1972 P. O. BOX 1148
COMMISSIONER SANTA FE, NEW MEXICO

——y T

Atlantic Richfield Company
1460 Lincoln Ztreet, Suite 501

Re: Flan of Development
Horseshoe=-Calliup Unit
Sam Juan County, BHev Mexico

YT

ATTENTION: MNr. C. E. Cardwell, Ji,

Gectlamen:

The Commissivirar of Puolic Lands has this date zpproved your 1972
Plan of Development for the captioncd unit, vwhich proposes nc operstiomnal
changes nor drilling or conversion of wells during 1572. Thiz 2pproval is
subject to iike approvai by tne Unitwd Ctstes Geological Lurvey and the
011 Conservation Commission.

We are retaining two conies for our [{les aud returning one 2pproved
copy to you.

Please remit & Thrae ($3.00) Bellar filing fee.

Very truly yours,

RAY D. GRAHAM, Director
01l and Gas Department
AJA/ADG /s

encls. 1 -
ce: O8GS-Bnewell. Mew Mexico (cpy of ltr omly)
OCC-Santz Fe, New Mexico (cpy wi ltr only;
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OlL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO 87501

September 22, 1972

Atlantis Rizh2IS12 Com
1860 Lincoin Street, Suit
Denver, Colorado 80203

Attention: Mr. C. E, Cardwell, Jr.

Re: 1972 Plan of Devalopment
Horseshoe-Gallup Unit
Sarn Juan County, New Mexicc

Geoncliemen:

This ia ¢o adeiss ¢hat the New Mavion N{) Cansavwvatrion
Commission has this datc approved the 1972 Plan of
Developmant dated July 5, 1972, for the Horseshoe-Gallup
Unit, San Juan County, New 'exico, subject to like approwval
by the United States Geclogical Survey and the Cormissioner
of Public Lands of tha Statc of ‘lew Mexico.

WS approved coplies of the progran are returned herewith.

Very truly vours,

A. L. PORTER, Jr.
Secretary~-Director

ALP/JEK/0a

cc: Commissioner of Public Lands - Santa Fe
United States Geological Survey - Roswall
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GE%LOG}Cfé?,,Sl,IRVEY
Roswell, New Mexico 88201

July 25, 1972

Atlantic Richfield Compeny
1860 Lincoln Strwet, Suite 501
Denver, Colorado 80203

Attention: Mr, C. E. Cardwell, Jr.
Qentlemen:

On thig date, your 1972 plan of development for the Horseshoe Gallup

wnlit area, $sn Juat Cousnty, New Mexico, in which you propose no significant
changes in the comtinuation of waterflood operations and the drilliag of
no additional gells, wes s=orcved. Such approval is subject to like
spproval Ly th- appropriste officials of the Stiate of New Mexico.

One spproved copy of the plan is enclosed.

Sincerely yours,

{ORiz

N, O, FEEDREKICK
Area 0il and Gas Supervisor
cc:

Washington (w/cy plan)
Farmington {w/cy plan)

rango (w/cy plan)
rm. Santa Fe 7itr only)

Com. Pub. Lands, Santa Pe (itr only)

JAGi1lham:ds

IN REPLY REFER TO:



A'a~ieNichiioldC mpany
210 mpany

Morth American Producing Division Ahy
Rocky Mouniain- District . JRAEE TR
1860 Lincoln St. — Suite 501 0NN
Denver, Colorado 80203 ‘. N /~
Teloohone 203 28R 24AR1 s ‘;{b/

C. E. Cardwell UJr
Dustrict Manager

A% _‘w‘ﬁ N

July 5, 1972

Mr.
Regional 0il and Gas Supervisor
United States Geological Survey
P.O. Drawer 1857

Roswell, New Mexico

A

T A L | q
John A. Andcrscn (4)

88201
Commissioner of Public Lands (3)
The State of New Mexico

State Land Office Building
Santa Fe, New Mexico 87501

Re:

N41 Concervatinn Commission
7

of The State of New Mexico
P.0O. Box 2088
Santa Fe, New Mexico 87501

All Working Interest Owners
(See Attached List)

Plan of Development

gt

v P R L

e

Horseshoe - Gallup Unit
" San Juan County, New Mexico

Gentlemen:

As required, the attached Plan of Development and Operation
for the subject properiy is submitted for yvour information.

Very truly vours,

e
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Horseshoe -~ Gallup Unit
San Juan County, New Mexico

Plan of Development and Operation

For the Year 1972

ATLANTIC RICHFIELD COMPANY
Unit Operator

Review of the Last Plan of Development Period

In, 1971, there were no additions or contractions of either the
Unit Area or the Participating Area, No wells were converted or
additionals wells drilled during this period,

The o0il production during 1971 declined from 1989 BOPD in January
to 1854 BOPD in December. This was « normal waterflood decline
due to reduction in o0il percentage of the produced fluid.

The water injection rate remained fairly constant averaging about
32,000 BWPD., Water production rose from 16,500 BWPD average in 1970
to 17,000 BWPD average in 1971,

During 1971, no produciung and two (2) additional injection wells
werzs shut down due to uneconomical operation., As ia the past, these
wells have been preserved for possible future use and the essential
equipment has been left intact. Attached is a statistical summary
of the 1971 operations,

Plan of Development for 1972.

No significant operational changes are plabned for 1972, There
are no plans to convert or drill any additional wells in 1972,

R 1/

............. “ana cesons

BEW HEXITC OI.. CONSERVATION COMMISHIon




e T

e LR T e i

|0¢€' k.

I

statistical Summafy

Horseshoe = Gallup Unit

Well Status (1-1-72)

Producing 123
Injection 78
water Supply 3

. Shut-in .
Producing 26
Injection 43
water Supply 2

TOTAL 275

011 Production (s.T.B.) 1971
Daily Average 1,857
ctnl for Vear £77,872

Since Unitization -

Gas Production (M.C.F.)

Daily Average 30
Total for Year 10,813
Since Unitization -

wWater Production (S.T.E;)

Dally Average 17,056
Total for Yesar 6,225,611
Since Unitization _ -

water Injection (S$.T.B.)
Daily Average 32,080
Total for Year 11,709,129

Since Unitization —_

Cunulative 1-1-72

6,205,000
1,630,303

37,251,138
37,214,648

"

108,870,229
94,791, 500
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WORKING INTEREST OWNER

HORSESHOE - GALLUP UNIT

Altman, Kurlander, & Weiss
209 South LaSalle Street
Suite 711

Chicago, Illinois 60604

Atlas Corporation
707 National Bank of Tulsa Building
Tulsa, 9Oklahoma 74103

J. Douglas Collister
4203 Avenida LaResolana NE
Albuanergue, Ncow Mesico 87110

Coutinental 011 Comnany
Pacific Western Life Builiung
152 North Durhin

Casper, Wyoming 82601

Richard W. Dammann
380 Madison Avenue
New York, New York 10017

El Paso Natural Gas Products Company
Box 3986
Odessa, Texas 79760

EPROC Associates
Box 776
Durango, Colorado 81301

Helbing & Podpechan
Box 549
Claivewvre, Uklahoma 74017

J. Felix Hickman
Box 12307
EXl Paso, Texas 79912

Mobil 0Oil Corporation

»D n Rax P delel

CGoo

Midland, Texas 79701
Reynolds Mining Corporation
Box 109

Cornue Christi, Texas 78403

Buveri g, Snow

2000 National Bank of Tulsa Bldg.

Tulsa, Cklahoma 74103

Sohio Petroleum Company
970 First Nationzl Office Bldg.
Oklahoma City, Oklahoma 73102

Mrs. Eleanor F. Spiegel
Box 1042
Albuquerque, New Mexico 87103

Tenneco 01} Company
Box 2511
Houston, Texas 77001

Texaco, Incorporated
Box. 2100
Denver, Colorado 80201
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7] pAGE 1
- r/ BEFORE T ,4\
- \ oIL co*xsmwrlon COMMISSION |
% \ santa Fe, New Mexico
; * | June 1, 1990
4
! - - EXAMINER HEARIRG \
':.:‘, - - - - - - - - - - - - - - - - - - - - - - - = - - \
" . | IN ouE MATTER OF: )
s % | )
— Applicavion whe Atlantlc Refining company !
R for an order authorizing & water jnjectio? )
E project in the Horseshoe-(‘xallup 0il Pool, ) \
— San Judn County, New Mexicos AP 1icant, iD ) |
é the above—st,y] ed causet, seeks an order autp< ) Case 1979
. = orizing the injection °° water, for purposes }
. wn of pressure maintenance and/or secondary re- |
: . covery jnto the Horseshoe-Gallup 0il Pool )
S » 9
] : = through 1% w2.lls jocated in gections 19 20, )
X — \ 23, 2T and 31, Township 1 North, Range )
i, o \ weet, 530 Juan Countys sow MexiCOe Appli- )
. S cant further requastis n2t snecial rales and )
. . regulations e prcmulgated governing the )
- = operation of this water jnjection project ) ‘
3 = including the a3signment of & pro ject allow- )
LR = able. )
% E - - - - - - -_ - - - - - - o - - - - - - e - - - - -
=
\ = BEFORE: E1V3S A, Utz, Bxamine?
' ¥
P
‘ & \ o RANSCHIPT OF HEARING
- |
m g !'m. UTZ: Gcase 19790
oS . e
L2 c;.d z MR. PAYNER Appllcation of The Atlentlc Refining Company |
: f;; \ £or 2n order au'chor.izing a water jnjection pro ject in the Horseshog~
Y 2 | gallup Oil pool, San Juad county, N&¥ MaxiCO.
% a
‘ \ MR. HINKLES 1 want tO enter 20 appearance R Ciarence
| |
= \

\ Hinkle, HerveY, Dow and Hinkle on pehelf of Atlantic Refining

/

S

2 \ Companye 1 would 1ike to pave the witness gWornDe
B
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SERVICE, Inc.

DEARNLEY-MEIER REPORTING

ALBUQUERQUE, NEW MEXICO

PHONE CH 3-6691

PAGE -
-
(Viitnoss sworn. )
| [ ) . e . ~
TPITS S U G (IRAY it ESS) PREIENANS L VRS TN
- . - PR TRUTCNE PR R RN T O
vhiiw LJ.".\«J - 1 1UF.‘D L2 nch 3 STALOTONT \,n‘\}y V1idl TaXJe

(Atlantic's Exhibits llos. 1,
marked for iden“ification.)

SRR ETIRE S RTEE
B«\\jb.‘, JL_,A‘.A\LJ‘;

~

Q

A Yes,
Q Have vyou previously testified before the Commission?
A I have.

{ Q In several cases?

|called 2s a witness, having been {irst duly sviorn, testified as
follows:
DIRECT CXAMINATICH

BY IMR. HINKLE:

Q Your name is Bruce Vernor?

A That's correct,

Q Employed by The Atlantic 2={ining Company?

A Yes.

n Tn what capacitv?

A I am Area Reservoir Zngineer in our Recky Mountain
Region.

Q Vthere is that located?

A Casper, Wyoming., The regicon covers the Four Corners

in addition tc¢ Zolorado, Viyoming,

the field, Horseshoe-Gallup Field?

iliontana, Morth and South Dakota.

-

sovers the San Juan ares in the Gallup portion of
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; v PAGE 3
: R In four that I can think of. 777
ralk
k Q Have you made an independent study of the Horseshoe-
i 'Y
e Gallup Pool?
f - z A Yes, I have,
E ve 3 Q How recent has that been? 5 ‘
7
Q
g A It was made in November and December of 1959. l
&
Q Has that continued up=to~date?
X
A Yes, it has,
: Q Are you familiar with the application which has been
" filed in this case by The Atlantic?
) A Yes, I am.
3 Ve
1 4 Q Refer to Atlanticts Exhibit No. 1 and explain what it

is, what it shows.
A Kwxhibit No. 1 is a plat of The Atlantic Refining Com-

pany's leases in the Horseshoe-Gallup 0il Pool and the twc miles

DEARNLEY-MEIER REPORTING SERVICE, Inc.

f‘ surrounding those leases. It shows the proposed proJject area, the
; o proposed injection wells; those colored in green and circled are

; g single zone injection wells, thcse with triangles are dual zone

‘- : injection wells also colored red. It shows the wells drilled in

¥ 4

; § the area. They ars all completed, all producing wells or abandoned
- 3

producers.are or were completed in the Lower Gallup. It also shows

the offset cpsrators and royalty owners in the area.

w

Q Is this substantially the same as the exhibit attached

Lo the application as Exhibit A?
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

PHONE CH 3-(69)

ALBUQUERQUE, NEW MEXiCO

DAMF A

s

A Yo

N

, 1t 1. It's been revised to bring it up-to-date
by addition of a few wells drilled since the application was filed.
The only cther change, the change in the title.
Q Does Atlantic own Lhe leases which are shown 1n e cul-
line as the project zrea?
A Yes, we do.
Q What is the character of the land involved, that is
whether State or Indian?
A On, excuse me., Itis Navajo Indian leases. We have +two

four-section blocks which we refer to as our Navajo and Navajo

"B" leases,which are Navajo tribal leases.

Q How many azres are involved in the project area?
A 3,640 acres, approximately.
Q Can you give to the Commission a description of the

acreage, a legal description?
A Yes, I can. It's all in Township 31 North, Range 36
West, NMPM; Section 18, the South Half of the Southwest Quarter;
Section 19, all, except the Northezst Quarter of the Northeast
Quarter; Section 20, the South Half, the South Half of the North-
west Quarter, and the Southwest Quarter of the Northeast Quarter;
Sections 29 and 30, all; Section 31, all, except the Scuthwest

Qua

3

ter of the Scuthwest Quarter; and all of Scction 32.
Q I believe you have stated that you have made a study of

the Horseshoe-Gallup Cil Pool., MHave you vrepared or compiled a
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* PAGE §

E repEFf”EEVE?iﬁg”fﬁé’resulﬁ Ty feiity =i y? e
| v

\ A Yes, I have. \
: Q Will you refer +o Atlantic's Exhibit No. ¢ and It1l1l ask

you whether or not thav is +he report that you referred £0?

: | 4 Yes, it is.
(=) - '
z
g 2 Q Would yvu explain briefly to the commicssion what the \
. _—
hi report shows and the conclusions you have reached in the report?
- O
E: A Some general discussion firste The Horseshoe=Gallup 0il
m \
o = | Pool is located roughly twenty miles West and eight miles North of
W
, o) Farmington, New Mexico. The field is pasicaily a stratigraphic
‘ .
) tran on all tne defined edges of the field the pay or pays grade
<
. -
- |
H g; fi=14_ there has been 0o water tount AS yet and you can see bY look«
: |
Eé | ing at Page 1 of the white section of the figures,which is a \
* Py
— structure map, that the field is a long and narrow bar, and if
o=~
EE ghere were any water discovered at the extreme Southeast end it 1
EE wwould have essentially no effect on the producing characteristics
o 8
= & | of the field.
s ES x
i 3 Page 2 is a longitudinal cross section which Itm sure youtll \
2
- 4
. 3 recognize. It was gl Pasots Exhibit No. 5, E1 Paso Natural G&as
- < Products Company Exhibit No. 5 1in Case 1596 on February 18, 1959. \

\ .
1 call your attention U0 it merely to show that ib iz in the repor{.
1
b

The average net pey of the zones combined is 17.8 feet and

\_a1e:agg_pgxgsizg,o£*l§41_pgzpent,__There is a summary of the \

l
i.
jnto shale, the only undefined areas in the Southsast and of the '
a
i
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ERVICE, Inc.

PN

DEARNLEY-MEIER REPORTIN(

ALBUQUERQUE, NEW MEXICO

PHCNE CH 3-6691

P

reservolr prepertics for the f101d o bage 4 of the yellow section

cf the report. The liguid, average liquid pevmeability i1s 82 millip

darcies; average ccnnate water, 32.4 percoent; initial pressure at

plus 4175 datum is 219, alse the saturation pressure is 21% pounds

for Atlantic's pertion of *he reservoir, eservolr Lemperature,
87 degress. The developed arca at the +ima of the report was about

10,200 acres. There were 234 wells in August of '59Q

s which 1is the
last count we had. We caliculated the oriaginal 211 in place as

770 barrels per acre fo

+
- e

9]

Recgarding the fluid properties, we obtained a bottom

-y

hole sample on the Atlantic lavajo No. D well, Figures 5, 6, 7,

’
)

C

and 8 of the white section show the formation volume factor, the
gas solubility and the gas conversion factor and the oil viscosity.

Page 4

|=de

s a summary nf enme nt t+hece nronerties ‘r-pp@:-ﬂiinx The
S 2 summarn ot ) nNece nronertiles reneaty ne

e

ressures and rescrveir temperature, the sclution gas-cll ratio i

w

147 standard cubic

[ b
o
ot

1

e
w
’—J

factor at 215 psig O reserveir barrels per stock tank barrel;
42 gravity oil; 1.63 centerpoise o0il viscosity a2t bubble point
conditions; and the o0il compressibility just above the bubble point,

7 barrels per million barrels per down change in pressure: and just

~1
~

ct
-
¢

t

4
[

U
[$]
(%]

- L =
l1e 4

’..n

beiow the bubble po

oy miy 1]
M- 1iia o

b

- ~ A har
B ~ s S A .

per pound change in pressure,

Page 18 of the white section of the report is the averagd

relative permeability ratio curve which we use in our primary

ver stock tank barrel. The formaticn volume

{3
o]
n

L
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R REPORTING SERVICE, Inc.

t
4

DEARNLEY-MEIL

PHONE CH 3-6691

ALBUQUERQUE, NEW MEXI(O

recovery calculations.

(-
il T

curves which went into

A S s

average curve
that we used a single curve.

the average for the two,

1

here. The

PN et R
TLS5UL

g>

6]

leconomlic 1imit of about threc

the permeabilities are lower.
capacity, so that a nine spot,
tion well, was quite adequate.

Itt's even quite

edge of our leases will be

icenter,

Page 33 gives the
l

averaqe

we predict a gradual declina in reservoir,

The wa*ter flood portion of
modified style calculation, our flosd

includes a five spot tyvpe pokt

pnssible that the five

PAGE 7

ClTVe.

There was very little difference in

harrels a day.

we see today, to about the end of 1960 or early '6l.

nattern for our

tern on the adges of the
Wle found that 1

or three producing weall

wn

pot

We then antici-

own leases

lease where

(4}

around

The {following pages show the individual
Iin our obtaining the

for the two zones, we found that they were so similar

For primary performance we made a solution gas drive
material balance calculation, since we have 2 stratigraphic trap
and gas-o0il ratin versus recovery are shown on
Page 29 of the white section, and we see a recovery of about

percent to 3H pounds pressure which corresponds to an ahandnanmondt

Cur predicted rates for primary are shown on Page 30,

in producing rate which

pate a sharp decline in the overall producing rate for the field.

the study was based on a

n the areas of higher

ermeability we are limited b roducing rate and notl by injection
Y P Y J

sufficient to give a peripheral drive toith

averagz pevformance of what we would

12.3

ang

the

[
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

PHONE CH 3-669)

ALBUQUERGQUE, NEW MEXICO

PAGE 8

call a typical Tive spot. Ttvs based on the ®verage properties,

we show on that gas production, cumulative water injection, cumu-
lative water production and cumulative 0il production . This
average five spot produced about 490,000 stock tank barrels of cil
over a fifteen vear pericd, requiring 2.3 million barrels of water

injection, and there would be about 1.5 million barrels produced.

Our primary recovery, as I mentioned, we calculate as 12,3
percent or 95 barrels of oil per acre foot, from water flood calculal~
tions we estimate a total recovery of 51 percent primary and eecond-
ary or 392 barrels of oil per acre foot.

Page 30, again, shows oﬁr predicted water fl1ood performance,
strictly speaking thatts five svot nerformoncC Cur une entire fielﬂ
or iive spot average applied +5 the whele field. This is not
materially different than five spot and nine spot combined for the
entire field. Excuse me, not quite for the entire field, this
study was limited to the area South and East of the Humble 0il and
Refining Companyts lease or South of the area we considered as
bounded by the Horth line of Sectioms 13, 14, 15 in 31 Worth, 17
West.

With an early start on water injection therets very little
free gas saturation in the reservoir,in the order of four to five

"

percent, We can obtain fillup quickly and bz ablie to me'ntain or

increase rates of produetion, The tlime of this study we estimated

Labeu%—kOOTOOOuba:rels.pec—mnnxh_allnnable. The current allowable
E\'EE f

—
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

PHONE CH 3.6691

ALBUQUERQUE, NEW MEXICO

PAGE g

S S — e e P e

is that high, but the unit allowable wasn't S0 barrels a day when
the study was made ner were thero quite as many wells in the Tield,

We calculate this 400,000 barrel a month rate can be

T S B - \ ;
matintarnsd for chout ni

~—

hol
b

vears, with the decline thereafter in

9]

hf1
ck

total life in about fifteen years., The field allowable, at the time

of the study, was about 328,000 barr-2ls. Fage 1 of the report show

\24

our conclusions., Ve concluded first that the primary recovery

N

will be small, the order of 12,3 percent, that the rates are declin

L

e

ng in the field today, that they will decline nore sharply around

the end of 1960 or early 1961, that water flooding or, well, I

rarnvery to 51 percent of the ¢il in place, and we fesl the nrnner

1

time to InsSilall oiiid oT

should say pressure malanienance in thic case, will increase ultimaté
|
cscure m2irtanance project to forestall wie |

-
abrupt decline is mid-1960,
Q Do you have any figures on the preoduction to date in

this area cn the Atlantic leases?

A I have one item I would like to go through first.
Atlantic recommended, as 2 result of the study, that an engineering
committee be formed to consider and design a satisfactory water
floods That committee has met since November 2 in that connection

and it is progressing nicely. Its work should lead to unification.

Q Do you have any figures on the production history up
to date?
A The Atlantic Navsjo Lease, through April, 1960, produced
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1,312,732 barrels and the Ravajo "B™ Lease, 191,596 barvels. — |

Q What is the state of depletion, or approximately so at

the present time?

3 h e Y —— A - — ™ - * P W . * oo o~ a2t - e . - . | U
a il® Yuive earliy 1lu uie lile Ol Tne reservolsc, iUV nado

[ 7]

been roughly three or four percent of the original oil in place
produced. The rates, however, are less than top allowable now
and for Atlanticts lease they are dropping. The Atlantic Navajo
Lease had an allowable of 3,100, excuse me, production of 3,155
barrels a day in April, 1960, and allowable was 316C. If every
well had top allowable, which in April was 60 barrels a day, that
would be 3600 barrels a day.

The Kavaio "B Lease produced 411 barrels a day in April with
a 506 barrel a day allowable, it% top at 60 barrels a day per well
would be 960 barrels. The allowable on the ™B™ Lease has been as
high as 814 barrels a day, in September, 1959, so we have sub-
stantial decline already on the "B™ Lease and we are decliniag, our
rates are declining on the edges of our Navajo Lease.

Q Do vou have any particular reasons for the deeirabilicy
of inaugurating the water flood at this time?

A We wish to maintain or increase our producing rates and
starting the project now will give us a quick fillup because of a

1 o )4 ~a o
o\ ~r

equipment,
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proposed vlan in connection with this project?

wells, six of them dual, nine of them single. On Exhibit 1, the
single injection wells are colored in green, the dual injection
wells are colored in red, and are triangles, Where there are two
zones present, for'control of the frontal advance we have used
dual injection wells, where there are not we have used single

Our plan is to expand the flood to cover the entire lease up
to the lease boundaries at such time as a unit is efleciive in ths
field. In expanding the lease we would add the following wells on
the "B*® Lease. We would add the Navajo #B¥ § as a singile injector
tne ®B® 2 as a dual, on the Navajo Lease we would add ﬁhe 8, 19,
30, 6, 11, &4, 3, 2, 14 and 27 as dual injection wells and 15 and
25 and a proposed number 67 which would be located in the North-
west of the Southwest of Section 28, or just East of our Navajo
34. That would be on a strip along the Navajo Ute Reservation
boundary on the East side of our leases.,

Just East of our Navajc 34 we alsc have two more wells on

that strip, the 65 and 67, which would be dual injection wells

under that plan. This would give us a total of 18 duals, 14

{ singles or 32 injection wells under full development.

Q This plan, of course, that you have mentioned, there,

—would be-subject—to change if

A Well, our present or initial proposal is for 15 injection

sl
1
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A Yes, we would like -~

7 ]

‘ Q And would be subject to administrative approval?

H A We would like to ask administrative approval for con-
| . = version of additiocnal injection wells in the project area if it
! . 5 becomes necessary.,

7

g g Q Have you filed with the application logs of all of the
il h‘

= initial injection wells?
' O
) E: A Yes, we have. They were GSxhibit B attached to the

i ¥ E§ application.

- wn
. S Q De you have any further ccmment with respect to those
-

£ logs?
3 =) A Ro, I deontte,

S
- 22 Q Did you fils, in connection with the appiication, your
i Eﬁ casing program that is as used in the injection wells?

oty
) Py

Eg A W, have the casing program, including the size of the

- >; casing and the se+ting depth and the number of sacks of cement,

=]

. g included as Exhibit C.

o 8
< % o] D5 you have anvthing to add to the exhibit which has

- = 3

~ < z been filed?

- g

§ A No, I do not.
~ < Q What is your proposed source of water supply for this
. pro jeci?
A We propose to use the Morrison formation. We have

| drilled a water source well to test the Morrison, the Navajo "B"
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No. 1-W which is in the Southeast Quarter of Section 19 In the
pro ject arsa. The Morrison is perforated in the interval 2,220
feet to 2,752, There are a number of smaller zones perforated

within that approximately 530 foot interval.

We have raeanestad permigsicn from th
this water for injection purposes. We do not have a reply from
them now. However, in talking to them last week they told us we
should have an answer in about two weeks.

Q Have you had an analysis made of the -.~ter, the Morrison

water?

o

A és, we nhave, 1t was filed, 1 believe, as part of the
Exhibit I with our application, including a copy of the letter to
the State Engineer,

Q You have then complied with the 0il Conservation Come-
miseion memo 558, January 31, 19587

A Yes, we have,

Q Do you have any comments with respect to the proposed
water supply as to it being adegquate or anything of that kind?

A We have not fully tested our water supply. We have not
installed a turbine type pump to be able to test it at high rates,
We do have a small pumping unit on it for the testing purposes of

the type we have elsewhere in the field with the capacity of about

120 barrels a day. The well was capable of producing this rate

n, The Humble well in the, also completed

NS

—
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/)
—or-progress—of-the flood {frunts, —

in the Morrison, ﬁ6€€ﬁfI§I—T6Fﬁ?ZTTﬁnvﬁﬁs‘Ef“watzrrper?dxy7~—We*—~
see no reason why our well shouldn't be as good.

Q Is the Morrison formation a thick formation?

A Yes, it is 5,000 feet thick.

Q And ant to carry a good source of water?

A Yes. It is my understanding that the Morrisor is &
blanket sand over the area and in communicaiion with the outcrop.

Q Is The Atlantic requesting a project allowable in con-

A Yes, we are,
Q Can you state to the Commission what you are requesting?
A It1]l read Section =R of our awmmlizaticn, ™Applicant !

therefore raaunasts that ths 2rez hereinabove described be designated

as the project area and that an allowable formula be fixed therefon
and in connection therewith recommends the adoption of spe:ial
field rules gcverning the injection =f water into that portion of
the Horseshoe-Gallup 0il Pool above described covering the follow-
ing: (b) is transfer of allowabtles from injection wells to produc-
ing wells within the project area and transfer of allowable for
producing wells which, for more efficient operation of the project,
are shutein or curtajled because of high gas-~oil ratio, g shutein
for any of the following reasons: Pressure regulation, control of

pattern or sweep efficiencies, or to cbserve changes in pressures

ety
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Q Is that all you are requesting?

A We also have a request for an overall project allowable
which may be produced from any well or wells in the project area
in any proportion, %the project allowable to be calculated each
month by multiplying the current normal unit allowable for a 40
acre proration unit times the number of 4O acre proration units
{n the project area having located thereon either producing wellea

or wells used for injection purposes or wells which are shut-in

or curtailed for comservation purposes. Frovided, however ==

e Well, now, that t¢hat you read iz in the appiication?

A Yes.

Q Thatts what you are regquesting?

A Yes.

Q At this time do you desire to present any modification
of that?

A I would like to add another section to Section 6.

Q Or proviso to ii?

A Yes. Provided, however, that the project allowable

shall be effective when it has been shown administratively that
there has been a sufficient response from water injection to
justify +he increased allowable, such administrative approval to

be considered after due notice to lease owners within two miles

L]

the project area. In the event of objection or protest, a
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Q That 1is what you are requestifig @t the present thme?

A Ye2s.

Q Are there any special field rules that you would like to
propose to the Commission in connection with this matter?

A Before we cover that I would like to make a few comments
about our proposal for project allowable. I believe that any lesse
treatment would be discriminatory against pressure maintenance
pro jects. Deplsted water flocds ars given
under Rule 701. We believe the Commission should be encouraging
pressure maintenance projects. In many fields the pressure will
—~~~-.wsr substantially more oil due to shrinkage. Im other words,
field waste can occur if water flooding is delayed to primary
depletion,

Gas producing rates would usually be stabilized a:d producing
1ife lengthened allowing smaller gas plants and better gas plant
economics;that is in many cases, or some cases, gas plants could
be economically constructed that otherwise would not be built and
gas would be flared.

Q Do you have any cther suggested rules to propose?

A Yes, we do. They are Section 6 (e) and, (d), rather, of
our application., "Gas equivalent credit for water injected to be
applied to any well p;oducing with gas-oil ratio greater than

2000 cubic feet per barrel." The formula for this is Exhibit 3

&
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Q That's Atlantic Exhibit 37 - e

A Atlantic 3, which is a2ttached to Exhibit 1, and it's
substantially identical to the rule in Bisti. In fact, we were
real careless and it even says Rule 7 at the top of it., 1Itt's
changed only to give the calculated " factors for the gas in
Horseshoe-Gallup and the factors look a little bit unusual in the
higher pressure ranges. This is due to the low reduced temperature
we are operating., That's a porticn of the "Z" curve which comes

almost straight down and gives quite extreme super-compressibility

. UTZs Thees were arrived at by test?t

Thiy WITZ aliivecd at vy caicunlation from a gas analysis,

13
)
]
.
'
'
}
)

using a, calculating from the "Z" factor or rather the critical
pressure and temperature for each component, Arriving at a cri-
tical suitable temperature and p:essure to get the ®"Z®" factors.

Q Do you have any further comment with respect to the
adoption of rules by the Commissicn, special field rules?

A 0f course we are advocating other rules and regulations
which the Commission feels to be necessary.

Q I believe that you have stated that an engineering cone-
mittee has Leen formed &nd has been active in studying the Horse-

shoe-Gallup area. What progress has been made, if any?

A Well, this engineering subcommittee of the Horseshoe-

L-Gaﬁ:up“operators'—eemmix,t.eeﬁuag,formed in January of 1960 and it J
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has met for about eight weeks. Since tha’ time we have excellent }

progress, and I think its work will result in the unitization. Ve
have seen nothing so far to be 3 major deterrent to wmitization.
G I believe Iin vyour application thers you asked for admin-
istrative approval to include this in a unit if it should be formed?
A Actually what we asxed for 1s permission to expand our

limited water flood to the entire lease on the effectiv:

unit agreement covering all or a substantial porticn of the
Horseshoe~Gallup Pool.

. . . !
This would allow ue to put about a third of the area we |

n

have considered under - lood. the dats 5 unil is effective, and then
concentrate on putting the rest 5f Liie area under water flood if
we should be designated as operater.

Q Going back to your study, has The Atlantic taken an

active part in connection with ths study?

A Yes, we have. 1 am chairman of the engineering sub-
committee and we contemplated commitiing our acreage to this unit
when it's formed,

Q State whether or not in your opinion the inauguraticn of
water injection at this time would be in the interest of conserva-
ticn and prevention of waste.

A I do believe it very definitely woula be in the interest

of conservation and prevention of waste.

3
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on that water 1
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Q Is it your opin
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proposed will promote the zgreatest ultimate recovery from this
area?

A I do. I believe that it will., There are other injection
methods which can be contemplated., The known missible processes
are not practical in this particular reservoir because the pressurd
required for missibility between prcpane and gas is higher than
the pressure weé think we can tolerate in this reservoir,

Q Thatts due to shallow depth?

A Yes.

MR, HINKLE: Thet¥s all, I would like o offer im
evidence Exhibits 1, 2 and 3 of Atlantic.

MR, UTZ: Without objection Exhibits 1, 2 and 3 will be
entered into the record.

MR, HINKLE: That's all I have,

CROSS EXAMINAT ION

BY MR, UTZ:

Q I note that your injection well pattern has left you

SN -~ a LV o a — -— — -
open av voin t:udb, 20

+

1 A e &+
o Speak, up and down the trend

-

have any particular reason for this?

A Well, we arent't able to carry that pattern all the way
to lease lines at this time since we wontt have immediately injecti
on the offset leases. This pattern is designedi: to allow us to

operate for a period of time that will allow unitization to occur

so we can expand the entire flood. rUnder a unitized operation

on
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the open ended aspect of It wouldn't make any difference, The——
center portion of the lease is the area that we would put nine spoﬂ
injection wells in, or possibly we might not even need all the
injection wells we have designed. It?%s quite possible that we
may be able to flood it peripherally from the five spot injection
wells,

Our proposed ultimate pattern does fill out the center section
with injection wells to5, Every other well on the West lease line
wouid be an injection well and every other well along the East
lease line, well, every one of our wells on the East lease line
would bte with the particular arrangement there that we contemplate
that probably the whole row of wells would be injection wells,

MR, UTZ: Any other questions?

aQ Mr, Vernor, how many walls are on the two leases involveé
there, both injection and producing?

A Seventy-six, sixteen in the Navajo "B™ and sixty on the
Navajo Lease,

Q Do you propose, in the near future, to convert at least
15 to injection?

A Yes, sir.

Q I believe your proposal is,as modified, is to give top

—umit ailowabie to—aii—infection—well
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L | which have received a response, is that right?
[
f A Thatts essentially it. Thatt's after -
E " MR. HINKLE: It would be approved administratively.
| - g A Thatts right. We wouldn®t ask for it initially.
l . 2 Q What do you have in mind as to what is a response?
< é A We believe that we should Le able to show that a sub-
. =
;} stantial number of the wells on the lesse have received a produc-
: ES tion increase from water injection operations.
- g% Q Well, let me put it this way, take the well in the
\ %5 Southeast corner of the Scutheast Quarter of the Section 31 which
2 ‘ gi is considerably removed from the nearest injection well,
3 ‘ A
3 § A Scutheast, Southeast of 317
) ég Q Yes, sir.
r E A That would be No. 27.
) Eg Q Well, take No., 1 clear down there in the lower rizht~hand
! ié corner of your exhibit,
‘; Eé . A Well, under our ultimate plan we have injection wells
S§ g down in that portion of the lease too.
- 2
s = ; Q Yes, but what do you propose as the allowable for this
- g well in the meantime?
‘ . ? A Well, I admit it would be difficult to have a response
*‘ - of No. 1 from the injection wells as set out. However, No. 1 is
) top allowible right now.
' | Q _ How many of these wells are top allowable, Mr, Vernor?

i
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[ A T don't have that numbter at my fiTigertips. However,—we —
‘ have an allowable of about 3150 out of 3600 which we have if all
- the wells were top. Let me see,
:' - § Q You are talking about this lease?
E - 5 A No, that®s Jjust the Navajc Leagse., The MNavajic WB® Lenge
! g §’ is only three wells with top allowable., Just a minute and I%11l
B ;‘n answer the othexr Question too. There are 11 wells on the Navajo
- E Lease which do not have top allowable which means,60 wells in the
- E lease would be 49 which do have top allowable.
. g Q | Now, of those 11, how many of them do you propose to
E ccnvert to injection wells?
t § A Well, let%s see. 9, 24, two of those 11 would be
E " E initially converted to injection wells and four or five, that
- % would be injection wells under the expanded flood.
‘ E Q Now, assuming that your project allowable, not looking
B é at leases, that your project allowabls was top unit allowable times
. 2 ine numver of 40 acre tracts with a well on tkem, that would be
o
% § 4560 barrels, right?
) g % A Yes. T believe that®s correct. This is -~ yves,
= g
7 § Q If this project were in cperation right now just as ocut-
. 2 lined here and was a water flood, rather than a pressure mainten-
: - ance project, what would be its computed allowable?
A I haven't done that particular calculation. If you are
* __referring to Section 701 that defines --
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Q How many wells do you have that are either injection wel

A We have 15 injection wells and we have 15 wezlls on ine
jection and 24 wells , 34 which are diagonal or direct offsets.

Q I counted 45 total,

A I got L9, we aren®t far apart.

Q Let's take the higher figure,

A All right.

Q And multiply it by 52, what do you get?
Q S50 that this project allowable, as prorcsed, would be

almost double:’ the allowable that would be zliowed if this were a
water flood?

A The other wells remaining on the lease also would have
to have their allowables added to that I believe, They already
have allowables.

Q Yes, thatts right, some of which are top?

Ies,

- 1

Q Now, assuming this were a water floond project and it was
completely in operation, in other words, you had half injection
wells and half producing wells, then your allowable would still be
less than the allowable proposed here, wouldntt it, because you

would be using 52 as a base figure rather than the 60 which is

| normal uynit ailowable that we are assuming.

or directly or diagorally offsetting, offsets of an injection well?

S
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A " ThatV¥s true, However, we're alsc open to 1t veing 35—

; harrels a day or even less, We arentt asking for exemption from

market demand prorationing.

- Q It has hean some time since the allowable in the Northe

west has declined substantially, hasntt it?

&
PHONE CH 3-6691

A Yes, it has.

Q Now, in your cpinion, is there more risk in a water
flood operation or in pressure maintenance operation?

A I dontt believe I can give you a blanket answer to that
Jquestion.

Q Well, lett's say the pressure maintenance project which

A Well, I wasn't even thinking about that aspect oi it
Just solely water injection projects. I think it would depend on
the field involved. For instance here I would give a high chance
factor of success. I could see a similar project where the
operators hadntt done as much coring and gathered as much dataas

the operaters in the Horseshoe have done. That might be a higher

DEARNLEY-MEIER REPORTING SERVICE, Inc.

risk solely because they wouldn't know too much about it. Itm

not trying to evade your question, I really don't know.

ALBUQUERQUE, NEW MEXICO

Q You feel that the praject will result in a greater re-

vt covery of oil from this pool than will be achieved otherwise?

| . A Yes,

L Q Do you feel that the difference would be sufficient to

=

b

oy
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(pay Tor the codt of converting the wells to injection—and—opereting

the pro ject?

A Yes.

Q You also feel, do you nct, that the Commission should
give some incentive to an operacor in order to initiate a pressure
maintenance project?

A Yes.

Q< Some incentive other than the allowable thai the wells

2
i

ct

would normally gs

believe they should,

e
k4
[i}]
v
-
=

Q Now, do you believe that an order which would give only
the injection well top unit allowable for each and every one, and
the piroducing well, the allowable which it*s capable of making up
to top unit allowable, is a sufficient incentive io initiate a
presgsure maintenance project?

A I believe in many cases it would be sufficient incentive|

However, it szems to me that it would be,a more appropriate allow-

able would be the one which we proposed.
| Q Which would, assuming that the allowable stayed relatived
ly constant or go up, which would be considerably more than & water
flood project would get?

A Yes, sc long as the Northwest unit allowable stays

above 52,

Q Yes. A Yes. |
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Q Assuming that you got only top unit allowable Tor the

'injection well, it would encourage the operator to put additional
wells on injection, would it not, and get a very efficient sweep
of the o0il?

A Yes, it would,

< Why do you believe, Mr, Vernor, that a producing well
should get top unit allowable even though it cantt produce it?

A Well, I look at it rather from the individual well stand-
point, the reservoir standpoint, and I think that that is an ap-
propriate allowatle treatment for the reservoir,

Q You do believe in the transfer of allowables from well
to well in the ovroject?

A Yes, sir,

Q And if eacn prodicing well had top unit allowable that

would give you a larger amount to transfer arvund as you saw fit?

A Thatts right,

Q How deep are these wells, Mr. Vernor?
A They range from about 1200 fest %tec 15, 1600 feet.
Q Are you familiar with the orders that the Commission re=

cently entered relative to the Sunray-MidContinent project in the
Bisti?
A Well, are you referring to the one as the result of a

hearing last week?

L Q  Yes, sir.
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) A No, IT'm not Tamilizr withits
i Q Well, it provided, Mr. Vernor, that each injection well
would receive top unit allowable regardless of its ability to

produce prior to conversion and that each producing well would

T — “Tﬂv.;;‘“
»w

receive what it could produce up to top unit allowable. I take it

PHONE CH 3-6691

that you feel that sort of an allowable provision is what you

a
-

DEARNLEY-MEIER REPORTING SERVICE, Inc.

might call then unduly; restrictive?
" A T feel it's much less restrictive than the allowable

formula in the previous order in the Sunrayts case which I'm

familiar with, I think it approaches what we're asking for.

Q There has been some improvement then?
A Substantially. Before,yovu were fixed on injection wells,

if it had five barrel a day cavacity beforehand,you had no way
ever to give it any additicnal credit,

Q Which might in turn lead to an inefficient pattern be=-
cause an operator would be hesitant to converi a i1ow producing
well to injection or might have?

A It mighte It mighte

MR. PATNE: 1 believe thatts all. Thank you,

MR, UTZ: Are there other questions?

ALBUQUERQUE, NEW MEXICO

BY MR, UTZ:

S P——
X

Q Mr. Vernor, this is a very low gas-oil ratio pool then?

A Our wells produce with a fairly low gas-oil ratio, I

_believe there are wells elsewhere in the pool that have high ratioqa
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2 How high, do vou know?
A I be'ieve that some of Pan American's wells have ratics
above the 2,000, I think they are high enough that they are

1
penal

Zzed 1n thelr allowable,

At

Q2 In your particular mart of tne pocl this Rule 7 wouldn't
be of any particular benefit to you, would it?

A No, I put it in because thic is something *

e

(=D

at m

1ight
occur. We could have some high ratios on some areas of the lease
pricr to full efifect ot the water flood., It's added fliexibility.

I can't forecce immediately that weill need it, but I see one ratio
of Pan American's of 4418, The highest cne I see of Atlantict!s is

about 508, so this is no immediate problem.

MR. UTZ: Are

b
(9]
t

there othed guestiens? If there are none

the witness may be excused.

ness excuseda )

——
o
ct
-3

MR UTZ: Other statements in this case?
MR. DAVIS: %Williom S, Davis, Humble Uil and Refining
Company, a Delaware Corporation, lidland, Texas, as an operator in

b -

the Horseshoe-Gallwm Pool, beolieves that the proposed water injec-

tion project is in the best interest of conservation and urges its
approval, We would like to endorse a project allowable equzl to thq

top unit allowable to all injection wells and to producing wells

after it has been demonstrated tn

U

t esponse has been obtained

throughout the project area as a result of the injection proyram.
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MR. SPANN: Charlie Spann of Grantham, Spann and Sanchez,)
Albuquerque, Nsw Mexico, appearing for E1 Faso Natural Gas Products
Company. I would like to state on behalf of El Pasc, for the
record, that we do not desire to protest this application in view
of the amendment or proviso made to proposedRule C in the applica-
tion., Assuming that that provision or one of 'similar import is
included in the rules as finally adopted, we have no objection or
protest to the application.

MR, UTZ: Any other statements? Do you have anything
further?

Mr, HINKLE: No.

MR, UTZ: The case will be taken under advisement,

STATE OF NEW MEXICO )
¢ S8
COUNTY OF BERNALILLO )
I, ADA DEARNLEY, Court Reporter, do hereby certify that the

foregoing and attached iramscript of proceedings before the New
Mexico 0il Comservation Commission at Santa Fe, New Mexico, is a
true and correct record to the best of my knowledge, skill and

abilitye.
IN WITNESS WHEREOF I have affixed my hand and notarial seal

this 10th day of June, 1960.

I doe hereb§°w, Qggé%h °Pr§gc§§%g6{‘ter

a cempletis recu: J m the procendings in
My commission expires: the Exanliner heaping ol (aco No. /9‘77
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BEFORE THE OIL COUSERVATI ; ]
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY TEE O3L COKSBRVATION
COMMISB108 OF NEW MEXICO FOK
ise F s OF CORSIDERING:

CASE No. 1979
Oxrdar No, R-1699

POOL, SAN JUAN COUNTY, NEW MEXICO,
ARD FOR THE PROMULGATION OF SPECIAL {
RULES GOVERNING THL OPERATION OF
SBAID PROJECT.

ORDBR OF THE COMMISSION

BY THE COMMISSION:

This cn\ua cm on for hearing at 9 o'clock a.m. On
cun® 1, 1500, &% Saata s, New Mexmige, ksforg Blwis A, Uis,
Exsminsr duly appointed by the 01l Comnsssvation Commission of
New Mexico, hereinafter refaorred to as the "Commissiom, " in
accoxrdange with Rule 1214 of the Ccamission Rules and Regula-

tions.

WA, en this 0t} day of Juns, 1960, ths cm.oien. a
quorum being mune. baving considered the application, tie |
evidence addwred. and the 1tions of the Exsminer,

‘Elvis A. Uts, and being fully advised in the premises,

(1) That due public notice having been given as reguired
by law, the Commission has jurisdiction of this cause and the
subject matter thereof,

(2) That the avplicant. The Atlantic Refining Company, pxo-
poses to imstitute & pressure maintenance project in the Horseshos-
Gallup Oil Pocl, San Juan County, New Maxico, by the injection of
watex imto the Gallwp formation through 15 wells iaitially, all
of whieh wells ar- wi“min the proposed projeet area whigl. consists
of ths following-us.3rided acreage:

RS FORTH 16 WEST, IMPM
gection 18: 8 su/4
Section 19: W/2, W/2 R/2, S2/A ™»/4A and the
B/2 SR/4
Secation 20: 8/2, S/2 N#/4 and the 5W/4 BE/4
Saction 29: All
Section 30: All
Sectiom 31: R/2, B/2 W/2, BW/4 SW/4 and ths W/2 NW/4
Sectiom 321 All
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(3) That ths applicant proposes that each month an allow-
able be established for the Horseshoe-Gallup Pressure Maintenance
Project, said allowable to be Satermined by multiplying the
current Northwest New Mexico normal unit allowable for a 40~-acre
proration unit times the number of 40-acre proration units in the
project arsa on which an injection well is located, plus a normal
GRit allocwsdls for eanh 40-acre proration unit on which is located
a producing well which has received a response to the water
injection, plus an amcount for each 40-acre proration umit om which
& producing well is located which has not received a rxesponse to
water injection equal to the well's ability to produecs up to
normel unit allowable.

(4) That the ‘“responze” feature of the applicant's proposaed
project allowable formmla would add considerably to the complexity
of administering the projeat allowable, and it is not mecessary
from the standpoint of conservation or the protection of ccrrela-
tive righte mor iz it warranted on the basis of economicsa.

(5) That the necessarv investment in order to develop a
_pressuxe maintenance project is based in large part om the total
aumber of Anjection wells requiraed for ths efficient operation of
the project, amd the aassignment of a top unit allowable to each
injecticn well. together with the expected imcreased Cili TsCovery,
is an entirely adequate incentive for an operator to imnitiate &
pressure maintensnce projesoct.

{(6) That the allowable assigned to any producing “rell in the
project axea should be no greater than the de=onSisZEtSl amairavy o
the well to produce, subject to top unit allowakle for the Pool.

Iz tha cess of gurtailed or shut-in producing wells, the allowable
chould ba no greaier than thise Gomcnstrated ability of such well
to prodmc ss reflected by & 24-hour t=3t at a stabilized rate of
production immediately prior to such shut-in or curtailment. In
no event should such allowable be greater than Tiw cuIrent normal
wnit allowabls Zor tha Hozsesshoe-£allun 0t1 Pool during the month
of transfer.

{(7) That the upplicant also proposes that an administrative
procedure ba establishec whereby the pressure maintenance project
may be expanded for good Cause s5hown, and whelewy aacaitidnsl wslls
in tha project areka may ba converted to water injection.

{(8) That Special Rules and Regulatioas for ths operation
of the Horseshoe-~Gallup Pressure Maintenance Project should be
prosmulgated and, for operational convenience, such rules should
provide certain flexibility in authorizing the production of the
project allowable from any well or welle in the project in any
proportion, provided that no well in the project area which
directly or diagonally offsets a well outside the project area
producing from the same common source of supply should be allowed
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to produce im excess of two times top unit zllowable for the
HBorseshoe-Gallup 041l Pool.

+«T IS THAREFORE ORDERED:

(1) That the applicant be and ths same is hexeby authorired
to institute z Pressure ulx.tcuac- Project in the Horseshoe~Gallup
013 Pool, Cax Jusn Counaty, Bew Mexico, by the injection of water
into the Gallup formation ehronqh the following-dsscribed walls in
Towmship 31 North, Range 16 West:

Bavajo "B" Well No. 1, Unit H, Section 19
Bavajo “B" Well No. 3, Unit P, Section 19
Bavajo "B” Wall MNo. 4, Unit J, Section 19
Havajo "B Well No. 5, Unit P, Section 19
Navajo "B" Well Mo. 7, Unit N, Sectiomn 20
#avajo "B* Well No. 8, Unit L, Section 20
Navajo “"AY Well No. 22, Unit J, Section 29
Havajo "A" Well No. 23, Unit F, Seetion 29
Xavajo "A" Well No. 24, Unit D, sestion 29
Bavaje “"A" Well Ko. 26, Unit B, Section 29
Havaio “A* Well NMoc. 9, Unit B, Saecticn 30
Navaio “A® Waell No. 16, Unit H, Sectiom 31
¥avajo "A" Well No. 17, Tnit B, Sectioa 31
Havajo "A* Well Ho. 28, Unit J. Saetic: 21

e e wr._. 08 e L% e &S PPy W -5

mavajo “"A” well Bo. 22, Usit 7, Sections 31

(2) That Speciai Kules ana Xeguiations goveraing ths opera-
tion of The Atlantic Rafining Company Horseshoe-~Galliup Praessure
Mainteaance Project, San Juan County, New Mexico, be and the same
are hereby promulgated as follows, effective July 1, 1960:

SPECIAL RULES AMD REGUIATIONS FOR THE ATIANTIC
REFINING COMPANY HORSESHOR-GALLUY PRESSURE
MAINTERANCE PROJECT

RUIE 1. The project ares of The Atlantic Refining Company
Horsesboe~Gallup Pressure Malmntenance Prcject, hereinafter referred
to as the Project, Ban Juan County, New Mexico shall ecomrvriece that
area descrided as follows:

TOWMSHIP 31 NORTH, RANGE 16 WESY, MNMPM

Seation 18: 8/2 of the 8W/3

Section 19: VZZ w/z B/2, SE/4 NE/A and the
B/2

Section 20: £/2, 5/2 NW/4, 8W/4 RE/4

Sectiom 29: All

Section 30: All

Seation 31: R/2, E/2 W/2, WW/4 SW/4 and
the W/2 BW/4

Section 32: All
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2. The al'.owable for the Project shall be the sum
of the allowables of the several wells within the project area,
including those wells which are shut-in, curtailed, or used as
iajoction wells. Allowables for all wells shall de determined
in a sanner hereinafter prescribed.

RUIE 3. Allowables for injection wells may be transferred
to produeing wells within the project area, as may the allowables
for producing wellis which, in the interest of more efficiemt
operation of the Project, are shut-in or curtailed because of
high gas-oil ratio or are shut-in for any of the following reasomns:
pressure reguiation, control of pattern or sweep sfficiencies, or
tc observs changes in pressures or changes in characteristics of

- e W,

reservois iiguids or rogress of sweep.

RUIR 4. The allowable assigmed to any well which is shut-in
or which is onrtailad in accordance with the provizicaz of Rels 3,

—— - -— .- R g WY A M TR

which allowable is to be transferred to any well or wells in tha
project area for prodwction, shall in no event be greater than its
ability to prodwes during the test prescribed by Rule 6§, below, or
srestaw tham ¢tha current top unit allowakle for the pool during
the month of transfe:, vhichaver is leaa.

RULE 5. The zllowable assianed to anv intamsi-= .23° o

asv-acxe proration unit shall be top unit alicwawole for the Horse-
shoe-Gallup O11 Pool.

AUis G. The allowabie assigned to any well which is shut-in
or gurtailed j.a ascordanea with Rule 2 cshall be determined by a
24-hour test =% = stabilized rate of production, whigh shall be
the final 24-hour period of a 72-hour test throughout which the
well should be produced in the same mannsr and at & comstant rate.
The daily tolerxance limitation set forth in Cosmmission Rule
502 1 (a) and the limiting gss-oil ratio (2.000 to 1) for the
Horseshoe-Gallup 0il Pool shall be waived during such tests. Tho
project operator shall notify all operaztors offsetting the weall, |
as wvell as the Commission, of the exact time such tests are to be
conducted. Tests may be witnessed by representatives of the off-
setting operators and the Commission. if thay so desire.

RUIE 7. The allowadble assigmed to each producing well in
the Project shall be equal to the well's ability to produce or to
top unit allowable for the Horseshoe-Gallup 041l Pool, whichever
is less, provided that any producing well in the project area
which directly or diagonally offsets a well outside the project
area producing from the same commoen source of supply sahall mot
produce in excess of two times top unit allowable for the pool.
Each producing well shall be subjsct to the limiting gas-oil
ratio (2,000 to 1) for the Horseshoe-Galiup 0il Pool, except that
any well or wells withiam ths project area producing with a gas-oil
ratio in excess of 2,000 cubic feet of grs per barrel of cil may be




————

-s-
CASE No. 1979
Order Ro. R-1699

produced on 3 "met” gas-oll ratic basis, which net gas-oil ratio
shall be determined by appiying credit for daily average gas
injected, if amy, into the Horseshoe-Gallup Oil Pool within the
projeet area o such high gas-oil ratio well. The daily adjusted
oil allowabls for any well receiving gas ianjectiom credit shall
ba determined in accordance with the following formula:

Aadj -fo=x2.000
P -~ X
g g
P'o
whare:
A

adj = the well's daily adjusted allowable
TUA = top mmit allowable for the pool

Ya = ¢the well's acreage frotor

®qg = gavexags aaily volume of gas prodused by the
vell during the preceding month, gubic feet

b ¢ = the wveill’'s allocated share of ths datly

4 swarace oas injscted durine the preceding
month, cubic faet

P = gversge daily volume of oil produced by the

° wall during the preceding month, barxels

In nc event shall the amcunt of injected gas being credited

%0 a well be such as to cause the net gas-oil ratio, P’ - Ig' to
»
o

ba less than 2,00C ecubic feet of gas per barrel of oil produced.

8. Credit for daily averags net water injected into

the Hoxseshoe-Gallup 0il Pool through amy injection well located

within the project area may be eomvarted to its gas squivalent
and appiied to any well producing with s gas-oil ratio in excess
of two thousand subis 558 O gar per bakrel ©of cil. Tokal credit
for met wvater imjectsd in the project area shall be the gas sguiva-
lsnt volume of the daily average net wvater injected during a omne-

.momth pexiod. Ths daily average gas squivalsnt of net watex

injected shall de computed in accordance with the following f£ormula:

E = (Vv

- o
-  ini v_‘_:prod)xs.SIx 4 x 520" x 1

15.025 T, z

—— —
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whare:
l' -
Y iny
vw prod -
5.6) =
P. -
iU =
520° =
b -
r
= m
Reservoir
Pressure
80

100

130

200

28

Average daily gas equivalent of net water
injected, aubic feet

Average daily volume of water injected,
1a

Averag‘ daily volume of water produced,
baxrels

Cubjc foot equivalent of one barrel of water

Average rersrvoir preasure at mid-point of the
pay-sones of Horseshoe-Gallup Oil Pool in
project arxea, psig + 12.01, as determined from
most recent survey

Fressure base, pei

Temperature base of 60°F expressed
as abeolute temperature

Regervolir Semperaturxe of 8§7°F expressed
as absovliuts itomparature (3547°9R)

Compressibility factor from anmalysis of
Horseshoe-Gallup gas at average raserxvoir
pressure, P_. interpolated irom compressi-
bility tabulation below:

Raservoir Reservolir
Z Pressure p'A Pressure 4

97258 300 .8328 5590 +8560
. 9465 350 .8030 600 .6138%
<9313 &G0 <7710 $30 «3653
8683 450 .7220 700 .5220
8600 500 .6900 780 4630

800 3935

. Each nomth the project operator shall, within three

after the normal unit allowabls for Northamst New Meaxico has

keoen established, sudmit to the Commission a Pressure Maintananne

Project Operator's Report, oan 3 Iorm presaribed by ths Commission,
‘outlining thereoa the data reguired, and requesting xllowables

2c> sach of the

screxal wells 4in the Project as well as ths total

Project allowable. The aforesaid Pressure Maintenance Project
Operator's Repoxt shall be f£iled in lieu of Form C-]120 for the

Project.

RULE 10.

The Commission shall, upomn review of the report and
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after any adjustments deemed neceasary, calculate the allowable for
each well ir the Project for the next succseding month in accord-
ance with these rules. The sum of the allowables so calculated
shall be assigned ¢to the Project and may be produced from the wells
in the FEoject in any rnn."c?cn_-& sxoept that no wall in tha Projieact
which directly or diagonally oflsets a well ocoutside the Projoet
peoducing from tho same common source of supply shall produce in
excess of two times top unit allowable for the Pool.

XIIZ 1ll. The conversion of prodminq wells to injection, tha
drilling of additional weiis for iajecticn, and szpansics <f the
projsct area shall be accomplished only after approval of the same
by the Secretary-DPirector of the Ccmmission. To obtainm swh
approval, the Project operator shall file proper application with
the Commissicn, which application, 1f it seeks authorization to
convart additional wells to injectiom or to drill additional

injsction wells shall includs the following:

{1) A plat showing t..e location of proposed injection
well, 2ll wells within the project urea, and cffset cperators,
lozating walls wvhich offset the project area.

(2) A schematic drawing of the proposed injection well
wnich fully dsscribes the casing, tublisng, porforataed intarwval.

and denth showing that the injection of gas or water will be
confinad to the Gallup formation.

(3) A letter stating that all offset operators to the
proposed injection well have been fu:nished a complate copy of
the application and the date of notification.

The Secretary-Director may approve the proposed imjection
wall, i€ within 20 days after receiving the application, no
objection o the proposal is recrived. The Seexetary-Director
mAy grant ismediate approval, provided waivers of objection are
received from all offszet operators,

Bxparsion of the project ares mav he approved bv the Secretarvy-
Dixectox of the Commission administratively when good cause is shown
therefor.,

DONRE at Santa Fe, New Mexico, on the day and year herein-

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSIOH

e Tt~
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APPLICATION OF THE ATLANTIC
REFINING COMPANY FOR AN ORDER
AUTHORIZING THE INJECTION OF

WATER FOR PRESSURE MAINTENANCE

AND SECONDARY RECOVERY PURPOSES 2
INTO THE UPPER AND LOWER TOCITO
ZONES OF THE LOWER GALLUP FORMA~- '
TIONS UNDERLYING APPLICANT'S cASE \oMBER 7,
NAVAJO AND NAVAJO "B" LEASES IN

THE HORSESHOE-GALLUP OIL POOL
PURSUANT TO RULE 701 OF THE

RULES AND REGULATIONS OF THE §

NEW MEXICO OIL CONSERVATION
COMMISSION

TO THE HONORABLE OIL CONSERVATION COMMISSION
OF THE ST F NEW MEXICO:

Comes THE ATLANTIC REFINING COMPANY, a corporation with a
certificate of authority to do business in the State of New Mexico
with offlces at Dallas, Texas, and hereby makes application to the
New Mexico 0Oil Ccnservation Commission for an order authorizing the

Injection of water for pressure malntenance and z=ConRldsTy

B -
MR e W LANA R Y LTIV TS

4

purpoges into the upper and lower Toclito zones of the lower Gallup
fermations underlying the Navajo and Navajo "B" leases of applicant
situated in the Horseshoe-Gallup 01l Pocl, San Juan County, New
Mexico, pursuant to Rule 70l of the Commission, and in support
thereof respectfully shows:

1. That there 1s attached hereto; made a part herecf and
for purposes of identification marked Exhibit "A", a plat showing the
Navajo and Navajo "B" leases of applicant situated in the Horseshoe-
Gallup 011 Pool, together with the location of all wells drilled
thereon and all wells drilled within a radius of two miles from the
proposed injection wells hereinafter referred to, together with the

formation from which said wells are producing. Said Exhibit "A" also

G S a ey ey e St i IR
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shows the locatlion of the proposed injection wells and the owner-
2hin nf the reanective leasehold interests within a radius of two
miles [from applicant’s oil and gas leases,

2. That as indicated from Exhibit "A" attached hereto,
the proposed project area consists of the following described lands:

Township 31 North, Range 16 West, N.M,P.H¥.

Section 18: Sisuwi
Section 19: All, except NELNE:
Section 20: S2, S3NWL, SwWiNEi
Section 29: All
Sectlon 30: All
Section 31: All, except SWiSwi
Section 32: All

containing 3,640 acres, more or less.

3. That there is also filed herewlth and for purposes of
identification marked Exhibit "B", electrical logs of the proposed
injection wells, being the following: Navajo #9, #16, #17, #22,
#23: #24: #26: #28, #291 #1"BJ #3"B: #L""B, #S-B) #7-B and #8"'3-

4, fThat there is also attach=d hereto, made a part hereof
and for purposes of identification marked Exhivii "C", a description
of the casing program of the proposed injection wells referred to in
the preceding paragraph.

5. Applicant proposes to inject water through the injec-
tion wells above referred to into the upper and lower Tocito zones
of the lower Gallup formation, the water to be inJected at rates
between 10 and 2,200 barrels per day. The upper Toclto is found
Tocito between 1235 feet and 1251 feet below the surface in the
Atlantic Navajo #17 well located in the NWiNEL Section 31, Township
31 North, Range 16 West.,

Applicant proposes to obtain the water for injection pur-

poses from its Navajo "B" #l-W located in the SEi Section 19, which




well 1s completed in the Morrison formation. That there is attached
hereto. made a part hereof and for purposes of i1dentification marked
Exhibit "D", a copy of a letter tc the Oftice of tThe Staie bnginser
with water analysis report from said well attached which complies
with Commission Memorandum #5-58 dated January 31, 1958,

6. That applicant is the sole owner of the oil and gas

leases referred to as Atlantic's Navajo and Navajo "B" leases shown

on Exhibit "A" attached hereto and believes that it will be in the
interest of conservation and the prevention of waste to ilnaugurate a

water injection program for pressure maintenance and secondary recovery

purpocses as soon as possible by tne injection of water into the injec-

tion wells above referred to and to later utilize other wells for

e

njection purposes so as to promote the greatest ultimate recovery of

¢il and gas from sald formation. Applicant therefore reguests that

the area hereinabove described be designated as the project area and
that an allowable formula be fixed therefor and in connection therewith
recommends the adoption of special fleld rules gcverning the injection

of water 3into that portion of the Horsczhee-Gallup 0il Pool above

e

described covering the following:

(a) The conversion of the producing wells listed in
Exhibit "C" tc water injection wells and conversion of
additional producing wells to water injection weils upon
approval of the Secretary Director of the Commission.

(b) Transfer of allowables from injection wells to
preducing wells within the project area and transfer of
allowable for producing wells which, for more efficient

‘ operation of the projeci, are shut-in or curialled because

* of high gas-oil ratio, or shut-in for any of the following

i ¢ reasons: Pressure regulatlon, contrecl of pattern or sweep
; R efficiencies, or to observe changes in pressures or
progresgs of the flood fronts.

(¢) Assignment of a project allowable which may be
produced from any well or wells in the project area in any
proportion, the project allowable to be calculated each
month by multiplving the current normal unit allowable for
a 40-acre proration unit times the number of 40-acre pro-
ration units in the proJect area having located thereon
elther producing wells or wells used for injection purposes
or wells which are shut-in cr curtailed for conservation

purposes.,




{ (d) Gas equivalent credit for water injected to
| be applied to any well producing with gas-oil ratio

(e) Permission to expand the water injection
program by administrative approval tc include all of
} applicantt's Navajo and Navajo "B" leases on the effec-
' tive date of any unit agreement which may be formed
covering all or a substantial portion of the Horseshoe-
r Gallup 01il Pool.

(£) Such other rules and regulations which the
Commission deems L0 be necessary.
WHEREFORE, applicant requests that this aprlication be set
down for hearing before an examiner after due notice as required by
law and the rules and regulations of the Commission.

Respectfully submitteqd,

=t
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EXHIBIT A
THE ATLANTIC REFINING CO.

WATERFLOOD APPLICATICN
HORSESHOE GALLUP OiL POOL
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I EXHIBIT "cC"
DESCRIPTION OF CASING PROGRAM OF INJECTION WELLS
THE ATLANTIC REFINING COMPANY APPLICATION FOR AN ORDER
AUTHORIZING WATER INJECTION ON ITS NAVAJO AND NAVAJO "B" LEASES
Surface Casing Froducing Casing Well Locations
Ssetting Ciment Setting Cement  All in T31N - R15W
Lease and Well Number Size Depth Sacks Size Depth Sacks San Juan Co.. N. Mex.
unit Section
Navajo 9 8 5/3 102.07 125 5 1/2 1446,72 135 B 30
16 8 5/8 100.90 115 5 1/2 1200,73 130 H 31
17 8 5/8 98.80 115 5 1/2 1286.00 130 B 31
22 8 5/8 98,97 115 5 1/2 1362.52 130 J 29
22 8 5/8 103.04 115 5 1/2 1379.01 130 F 29
2 8 5/8 95.70 115 4 1/2 1409.82 160 D 29
i 26 8 5/8 99.75 115 4 1/2 1347.09 190 B 29
28 8 5/8 94,26 115 4 1/2 1300.25 150 S 31
I 29 8 5/8 101,49 115 5 1/2 1366,00 130 F 31
' -
Navajo "B" 1 8 5/8 102,006 115 5 1/2 12£1.21 1go N 19
3 8 5/0 103.65 115 y 1/2 1h46,21 180 P 19 |
4 8 5/8 ST.47 115 4 1/2 1474.27 190 J 19
5 8 5/8 98.05 115 4 1/2 1U487.72 195 F 19
g 8 5/8 98,03 115 4 1/2 1513.40 225 N 20
8 5/8 100,09 100 4 1/2 1588.24 150 L 20
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The Cfrise of the Gtite &ryineer
ARSI EE e I BoX 1079
Sianta Fea, Mg “axien

taer tiamen:

In corapllanice wtr, the New Mexico (4] Conservation
Commi ssiong! Memorandy Hoo 5-58, duted January 21, 1958,

Y Copy oor Our appiication to waterflcod the
Atlantie Kavajo and Navajo ti¢ Leasas i
the Horaeshs-‘-{hllup 011 Pool, san Juan
County, New Mexioo.

2+ The water sourge will be the Atlantie
Navajo 1R No., 1_w wel]l located in the
Horauhoo-ﬂnlup Fleld in the SW/i4 of
Seotdon 19 . e o R16W, San Juan County,

arsa i? fiecessary,

3. The water wi)) be produced Prom 41 Aurrison
format: Wiioh occups between 2106 feet and
2800 fost ir the Atlantie Nawais 112 A9, loi,

4, A fopy of a water anelysis is enolesed,
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DOCKET: EXAMINER HEARING JUNE 1, 1960

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

v W("mvﬁw ———

CASE 1970:

CASE 1971:

CASE 1972:

ASE 1973:

The following cases will he heard before Elvis A, Utz, Exezminer, or Oliver E,
Payne, Attorney, as alternate Examiner:

Application of Gulf Oil Corporation for approval of a gas-oil
dual completion. Applicant, in the above-_tyled cause, seeks
permission to dually complete its Lea-State "AQ" Well No. 8,
located in Unit E of Section 32, Township 19 South, Range 35
East, Lea County, New Mexico, in such a manner as to permit
the production of gas from the East Pearl-Seven Rivers Gas
Pool and the production of oil from the Pearl Queen Pool
through the casing-tubing annulus and 2-3/8 inch tubing re-
spectively, utilizing a retrievable type packer to separate

tite Lwyu produciiig norizons.

Application of Gulf Oil Corporation for permission to com-
mingle the production from two separate pools. Applicant,
in the above-styled cause, seeks permission to commingle the
Blinebry oil production wiith thc Tubk gas condensate from

all wells presently completed or heieafter drilled on it
Fvalyn Lineherry lease, consisting of the N/2 SW/4 of Section
29, Township 22 South, Range 38 East, Lea County, New Mexico,

after separately metering the Bllnebr) 0il production,

Application of Gulf 0il Corporation for permiSsion to com-

mingle the production from several separate pocls. Applicant,

in the above-styled cause, seeks permission to commingle the
Blinebry o0il production with the Blinebry gas condensate and
Tubb gas condensate from all wells on its, T. R. Andrews lease
comprising the E/2 of Section 32, Township 22 South, Range

38 East, Lea County, New Mexico, after separately metering
the Blinebry oil production,

Application of Graridge Corporation for approval of the un-
orthodox locations of three water inijection wells, Applicant,
in the above-cstyled cause, seceks approval of an unorthodox
location for three water injection wells to be located in the
SE/4 NE/4 of Section 28, Township 18 South, Range 28 East,

Artesia Pool, Eddy County, New Mexico.
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Docket No .

CASE 1974:

CASE 1975:

(@)
.I>

ASE 1976:

CASE 1977:

15-60

Applica.ion of C, T. Robertson for an order authorizing a
water flood projec:. Applicant, in the above-styled cause,
seeks an order authorizing him to institute a water flood
project in the Coyo:e-(Qneen Pool, Chaves County, New Mexico,
by the injeciion of water into the Queen formation through
six wells locaied in Sections 11 and 14, Township 11 Souih,
Range &7 East,

Applica:ion of Amerada Petroleum Corporatiion for approval of,
an oil-o0il cual compleiion. Applicant, in the above-styled
cause ., seeks an orde» authorizing ithe dual compleiion of its
State LM "T" Well No. 5, located in Unii A, Sgciion 36, Town-
ship 2% South, Range 36 East, Lea County, New Mexico, in

such a manner as ic permii inic production of oil from the
Jalmat Tas Pool and Zhe produciion of oil from the Langlie-
Maitix Pool through parallei sirings of l-inch tubing and
2-3/8 inch tubing respectively, utilizing a retrievable type
packer o separate the two producing horizons.

Application of Caulkinzs 0il Company for approval of & gas-
gas dual! compleiion and for the establishmeni oi & non-stand-
ard gas unit. Applicant, in the above-styled cause, seeks

an order authorizing the dual coumplciion of its Reuter PC-297
well in such a2 manner &s to permit tihe produciion of gas irom
the South Blance-Piciured Cliifs Gas Pool and the produciion
of gas from ihe Dakota Producing Interval through parallel

sf 1 l/&~inch and 2 3/8 inch tubing respectively. Applicant
further seeks an order establishing a non-standard gas unit
to be dedicated to ihe suvbject well in the Dakota Producing
Interval consisting of the SW/4 of Section 15 and the NW/4
of Section 22, Township 26 North, Range 6 West, Rio Arriba
County, New Mexico.

Application of Hoando 0il & Gas Company for approval of an
automati~ custody traansfer system. Applicant, in the above-
styled caus>, secks an order aathorizing the installation oif
an automatic custody transfer system to nandle the production
from the Empire-Abo Pool from all wells presently completed
or hereafter drilled on the Hondo-Western-Yates State 647
lease, which lease consisis of acreage in Sections 25, 26,
34, 35, and 36, all in Township 17 South, Range 28 East, Eddy
County, New Mexico.
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pocket No.

CASE 19178:

CASE 1979:

E—

15-60

Application of Shell Oii Company for an order authorizing
two salt water disposal wells. Applicant, in the above-
styled cause, seekc an order authorizing the disposal of
produced salt water through its State ETA Well No. 1, located
in the NE/4 NE/4 of Section 8. Township 16 South, Range 35
East, Lea County. New Mexico with the injection to be in
the Wolfcamp formation in the interval from 10,365 feet to
10,463 feet. Applicanrt further seeks an order authorizing
the disposal of producec sait water through itz State EDA
Well No. 2, Jocated in the SW/4 SW/4 of Section 7, Township
16 South, Range 35 Fast Lea County, New Mexico, with in-
jection to be in the Wolfcamp formation in ithe interval from
10,712 feet to 10.735% feet,

Application of The Atlspntic Refining Company {for an ovder
authorizing a water injection project in the Horseshoe-Gallup
0il Pool, San Juan Couniy. New Mexico. Applicani, in the
above-styled cause. sreks an order authorizing the injection
of water, for purposes of pressure maintenance and/or second-
ary recovery, into the Horseshoe-Gallup Oil Pool through 15
wells located in Sections 19, 20, 29, 30 and 31, Township

31 North, Range 16 West. San juan County, New Mexico. Appli-
cant further requests thzt special rules and regulations be
promulgated governing the operation of this water injection
project including the assignment of a project allowable,.

Application of Hudsor 3nd Hudson for nine unorthodox Jocations.

Applicant, in the above-styled cause, seeks an order author-
izing the drilling of wells at nine 5-spot locations on its
Puckett "A"™ Lease. Maljamar Pool, Lea and Eddy Counties, New
Mexico, said wells to be located in the 40-acre units here-
inafter described, and wiihin 100 feet of the indicated

corner theregft,

SW Corner Unit O, Section 13 and the following wells
in Section 24:

SE Corner Unit D, SE Corner Unit F;
NW Corner Unit C, NE Corner Unit G;
SW Corner Un:it B, NW Corner Unit K;
NW Corner Unit A, NW Corner Unit I;

all in Township 17 South. Range 31 East, Fddy County.
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i - Docket No. 15-60

CASE 1986: Application of J. M. Welch for a gas-oil dual compietion,

Applicanrt, in the above-styled cause, seeks an order author-
izing the dual completion of his Etz Well No. 3, located

in the NE/4 SE/4 of Section 13, Township 1% South, Range 30
East, Eddy County, New Mexico, in such a manner as to pro-
duce gas from the Penrose sand of the Queen formation and

{ . to produce o0il from the Lovington sand of the San Andres

L , formation in the Henshaw (San Andres) Pool, through the
casing-tubing annulus and 2-inch tubing respectively, util-

. izing a retrievable type packer to separate the two producing
v horizons,
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_ . LAaw OFFICES
J Mrulnv:r 18741953 L{' \ \ HERVEY, Dow & HlNKLE

WIHAM M DOW

CLARENCE E HINKLE ! HINKLE BUILDING

W £ BONDURANT, IR

DEORGE W HUNRER, IR RosweiL, NEwW MEXICO -

HOWARD C. BRATTON TELEFRGRE MAi ©-0ZIC
3 8 CHRISTY IV PosY Orrice Box 547
LEWIS C COXx, R,

—— e e
w

PAU: W EATON, JR.

T R R

3 Mr. A, L. Porter, Jr., Secretary-Director
3 New Mexlco 0il Conservatlion Commission
P. O. Box 871

% Santa Fe, New Mexico
Dear Mr. Porter:

g We enclose in triplicate applicaticn o The Atlantic
Refining Company fcr an order authorizing the injection of
water in the upper and lower Tocito zones of the loﬁer

"

=

Gallup formation underlying the Navajo and Navajo "B'

laassa the !-Tr\v'q::thn-(‘a11nn D11 Ponl nnnqnnnf +n Rule

701 of t%“ne Commission, You will also find enclosed in
triplicate Exhibit "B" which are the well logs to be filed
in connection with the application,

We would like {0 have Ulils appilicavion sS&t duwn at
the next examiner hearing, if possible, Please send us a
conv of the notice.

Tours sincerely,

HERVEY, DOW & HINKLE
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Case No, 1979
The 8%lantin Rafining Ce.
Exhibit Ne. <

PROPOSED GAS EQUIVALENT CREDIT FOR WATER INJECTION

HORSESHOE-GALLUP OII. POOL, SAN JUAN COUNTY, NEW MEXICO

RULE 7. Credit for daily average net water injsctsd intc the Horsmashoe-Gallup
011 Pool thirough any injection well located within the project area may be con-
verted to its gas equivalent and appliied to any weil producing with a pas.oil
ratio in excess of twe thousand cubic feet of gas per barrel of oil. Total
credit for net water injected in the project area shall be the gas equivalent
volume of the daily average net water injected during a one-month period. The
daily average gas equivalent of net water injscied shell be camputed in accor-
dance with the following formula:

Eg - (Vwinj°upmd)XSe6lxi_5_:%%x€22°x%

where:
Eg = Average daily gac equivalent of net water injected, cubic feet
V. inj = Averages daily volume_ of water injected, barrels

Y prad= Average daily volume of water producea, barrels

5.61 = Cubic fost eaquivalant of one barrel of water

o
[
fl

Average reservoir pressupe at mid-point of the -zone
Horseshoe-Gallup Oil Peél in project area, psig + 12.05 ==
dstzsrmined from most recent survey.

15.025 = Pressure base, psi

520° = Temperature base of S0°F expressed as absolute temperature

Te = Reservoir temperature of B7°F exprsssed as abzolute temperature

20}
i

= Compreasibility factor from analysis o~ Horseshoe-Gallup gas
at average reservoir pressure, F_,, interpolsied frum compressibllity
tabulation below:

Reservolr Reservoir
Pressure Z Pressure Z
50 .9725 L50 7220
100 9U65 500 6900
150 9215 550 6560
200 .888s 600 6135
250 .8600 650 . 5655
300 8325 700 . 5220
350 8030 750 4630

400 7710 800 <3935
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SuUMMARY
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Section 19

CONCLUSICNS
n from this study:

The following conclusions are draw
1, PrimaTy oil recovery will be small--being approximately 12.3% of the

0il in-place oT g5 barrels per acre-foot.

2. Primary producing rates are peginning 1o decline: The rate of decline
will increase sharply bY the end of 1960.

y to 51% of the total oil

e ultimate recover

+erflooding will increas

place OT to 392 barr
An adeqguate source of water foTr flooding 1s probably

els per acre-foot.
available srom the

Dakota formation.
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; RECOMMENDATIONS
\ 1. Waterflood operations should be started immediately in the field.
&
E “ 2. The operators should work out a cooperative plan for location of
1
E = injection and producing wells,
;
:
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3 3t




T YL WY ng’ww{ll’w " ——

DISCUSSTION

FIELD BACKGROUND

Location
The Horseshoe-Gallup Field is located in San Juan County, New Mexico, approxi-

1y twenty miles west and about eight miles north of the town of Farmington,

A
o L

New Mexico.

Piscovery

The field was discovered June 22, 1957 by the Arizona Explorations, Inc.,
Horseshoe Canyon "B" #1 weil located in the Ni/4 Ni/4, Section 3, Township 30 North,
Range 16 West, San Juan County, New [iexico. This well was drilled to a *otel depth
of 1780' and had an initial potential of 120 BPD of 42° aravity oil.

Geology

The Horseshoe-Gallup Ficld is located in the southwestern part of the San Juan
Racin. The oil reserveir trends northwest and southeast and is 2 stratigraphic
trap approximately thirteen miles long and up to three miles wide. The Lower
G2llup sandstone formation ranges in depth from zbout 800 feet at its northwestern
end to about 2200 feet at the southeastern end. A structure map contoured on the
Gallup sandstone {except for the extreme northwest end of the field) is shown on
Page 1 of the Tables and Figures Section of this report. Its productive intervai
is composed of two sand sections known as the Upper and Lower Tocito. These sands
are shcwn on longitudinal cross section A-A', page 2. The trace of this cross

P ) 2
€55 ©f tho combined

secticon is shown on the structure map. The averaye nel tnick
Upper and Lower Tocito is 17.8 feet and the average porosity is 16.1%. The two
sands ore continuous; hewever, the Upper Tocito changes inte a shale in the north-
western part of the field and is not present as a pay zone. On the other hand, the

Lower Tocito is not as wide, laterally, as the Upper Tocito.
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RESERVOIR PROPERTIES

Summary

The following table lists average reservoir progerties of the Tocito zones in

the Horseshoe-Gallup Field determined from available geological, core, and PVT

data:
Porosity (%) 16.1
Pexmeability, #%® (md.) </g./d 82
Connate Vater (%) 32.4
Initial Pressure (psig at +4175 datum) 215
Saturation Pressure {psig at +417%') 215-
Reservoir Temperature (°F) 87
Area {developed acres) 10,200
Spacing (acres/weli) 40
Number of wells V(Auy. 17572) 234
Averane Net Pay (Lower plus Upper Tocite) (ft.) 17.8
Original 0il in-place (bbls/ac.ft.) 770

Core Data

Analyses run on diamond cores taken in 45 wells were available. Thirty of
these wells were on Atlantic's Navajo "A" and "B" leases. There were 398 core
samples from the Upper Tocito whose permeability was 1 md. or gremter. From the
Lower Tocito, 345 samples had a permeability of 1 md. or greater. Four hundred
and sixty-five Upper Tocito samples and 478 Lower Tocito samples had porosiiy

values of 12% or greater.

]

The avallable core data were punched ontc IBM cards for sorting, arranging in
order of ascending permeability &nd porosiiy, and printing. Using permeabilities
of 1 md., or above, graphs of air permeability versus per cent of total samples

were constructed for the Upper and Lower Tocito, pages 9 and 10. These plots were



divided into five cqual aroups (based on numbcr of samplces) and ovérage permeability
cetermined for each group. ith this tvrerage permeability and Atlantic's restored-
state data, an average water saturaticn was determined for cach of the five groups.
Porosity distribution curvcs {pages 13 and 14) were drawn in the same manner
as the permeability distribution curves but using porosities of 12¥%, or above. The
12¥% porosity value corresponds approximately to 1 md. permeability. These plots
were also divided into five equal ¢groups beosed on number of samnles and average
porosity determined for each of the groups. With each group's respective average
porosity and water saturation, an effective oil porosity was calculated for cach
groun. This effective porosity wersus per cent of total number of samples is
shown on pages 15 and 16.
From the effective porosity distribution curves, the average effective cil
porosity--porosity x (1 - connate water saturation)-~of the Upper and Lower Tocito
was determined tc be 10.8% and 11.0%, respoctively.

Fluid Properties

Atlantic obtained a bottom hole fluid sample from their Navajo #5 well on
August 13, 1999. 1In orxrder to obtain a sample representative of both the Upper and
Lower Tocito zones, it was collccted above the Upper zone at which point the pres-
sure in the well bore was 150 pounds. The PVT study was run showing a 150i# psi
saturation pressure; nowevei, T m2lke this datr compatible with actual reservoir
conditions, the curves were extrapolated to 215 psi, the initial reservoir pressure.
The formétion volume factor, gas solubility, gas cecnversion factor, and oil
viscosity versus pressure plots are showr ac pages 5, &, 7, and 8, The fluid
properties are summarized cn page 4.

Relazive Permeability

Atlantic's Chemical Engineering Laboratory ran kg/‘o curves on nine selected
plugs from the Upper and Lower Tocito whose permeability corresponded to each of

the five sample groups discussed in the Core Data Section. These curves were then
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combined at cqual flowing gas-oil ratios or at equal kg/ko's. The curves for the

Upper and Lower Tocito were so similar that only one curve was drawn. The average

kg/ko versus effective 01l saturation curve is shown on page 18. FPayes 15 (hiwough
27 are the individual kg/ko curves plotted versus oil saturation. Page 17 is a
relative permeability data summary.

PRINARY PERFORMANCE

Since the field is limited around practically all its perimeter by lack of
perous producing formation, solution gas drive will be the predominant producing
mechanism. No water-oil contact has yet been found and, if one exists, it will
not contribute to recovery in any significant degree. With the average relative
permeability curse and the PVT data previously descrived, a soluiluii gas drlve

- 1. TRM LAN o~y
L. “

- R U ~n v
PELLULINGHLE LAaleULaLiOl Wa3d ITun USLNg Wil aces SOw SOOU ults of this

calculation are shown on page 29. Under natural depletion, 12.3% of the initial
0il in-place will be recovered toc a 35 psig reservoir abandonment pressure, which
corresponds to an economic limit of about 3 BOPD. This results in 95 barrels per
acre-foct recovery by primary mcans out of 770 barrels per acre-foot originally
in place.

Productivity index decline calculations were alsc run on the LBM 65U computer,
the results of which are shown on page 31. Using these P.I. decline results, the

field's future producing rates were predicted and are shown on page 30. This curve

shows that the rate will decline slowly until late in 1960, after which the rate

b
3.
Development drilling is nearly complete with the limits ¢of the pool almost com-

pletely defined.
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A

Approach
Examination of thc core properties previously discussed shows a wide wvariation
in permeabilities and porcsities in the Upper and Lower Tocito sands which will
cause the waterflood front to advance in a non-uniform manner. 1n order to cal-
culate quantitatively the advance of the floed front, we have treated the reser-
voir as a system of parallel, separate, uniform layers each of vhich have different
permeabilities, porosities, and residual oil values. The procedure involves the
following steps:
(1} The core properties (permeability and porceity) were arranged in
ascending or¢er as shewn on pages 9, 10, 13, znd 14.
(2) The reservoir was arbitrarlily divided into five layers of uniform
thickness. Core properties were assigned to these layers according
to the per cent incidence shown on the above mentioned figures.
(3} Performances based on the core properties were calculated and averaged
to obtain an averege performance of each layer.
(4) The total reserveir performance was determined by summing the average
behavior of individual layer performances.
Several assumptions were made to facilitate this calculatiocn. These are that
{1) the reservoir is repressured and is operating under a constant pressure drop
from injection wells to producing wells, (2) there is no cross-flow between layers,

nd (3] therc iz no flcw of o0il behind the waterflood front in any of the layers.

|9

The last assumption is consistent with laporatory observations of waterfloed per-
formance of water wet reservoirs., Based on the laboratory fleocoding tests of fresh
cores taken from the Horseshoe-Gallup Field, it was concluuzd that the reservoir

is water wet. Page 28 presents the results of the fresh core waterticods.
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Flood Pattern
The choice of ihe flooding paitern is cdependent on several factors. These are
(1) the mobility ratio (this is the mobility of the waier divided by the mobility

1)
J

Lo -
tne oil (2

~
o+
T
(]

e permeability of the reservoir, (3) field oil rate (capacity

~
v
-y

.
or allowable control). From the fluid and rock properties, & mobility ratio equal
to onc was calculated. This means that both water and oil have the same ease of
movement in the reservoir. As a result, one injection well can supply enough water
to support one producing well. This situation describes a fivz-spot development.

The second factor which must be examined in choosing a pasttern is the perme-
ability of the formation. The higher the permeability, the higher will be the
total number of barrels of water that can be injected per day and the higher will
be the resulting oil rate. The five-soot pattern gives the maximum throughput rate
for @ one to one mobility ratio situation. This lcads into the third concideration
ch ig the 0il rate.

If the Horseshoe-Gallup Field were to be produced at capacity, the optimunm
pattern to support that rate would be the five-spot. However, in view of the
probable restriction of the field oil rate below capacity, a variation from the
five~spot pattern can be used in flooding the field. In the center areas of the
field where injection capaclilies eré lign, §wWir injcction welle are needed to
support the 0il rate. In this area a nine-spot pattern (three producing wells
ver one injection well) or a peripheral type pattiern might beo used. The edges of
e field have lower permeabilities and thicknesses and, here, a five-spot pattern
is reguired te support the oil rate.

Toroughpus Rats

Throughput rate can be defined as a steady state total rate (oil plus water)

vhich can be produced from a particular well pattern by imposing a given pressure

drop. In magnitude, it is equal to the pressure drop across the system divided
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f'S by the total resistance of the system. To determine the maximum capacity rate, a
. pressure drop of 1180 psi was used based on the assumptions of 1200 psi bottom
hole injection pressure {less than formation breakdown) and 20 psi bottom hole

producing pressure. Since the mobility cf the water is equal to the mobility of

the o0il, the throughput rate is constant after fill-up. The steady state through-

-,_L,.-w—-—m-v,wwu TR W

put rate after fill-up was calculated by the use of an equation for the five-spot
developed by Morris Muskat.

Typical Performance

To obtain the over-zll performance, the volumes injected and produced were added

at a given time to procuce the over-all performance. Page 33 shows the performance

TR AT

of a typical five-spot area. The over-all properties of this five-spot are the

same as those listed under the section entitled "Reservoir Properties - Summary."

~

490,000 stock tank barreis of o1l in 15 years. In order to produce this amount of

Lkt oS s it
¥l

i

o

0il, 2.3 million barrels of water must be injected, and 1.6 million barrels of

e
t
‘-

water will be produced.

The waterflood results are summarized on page 32. On an acre-foot basis, pri-
mary reccvery is estimctad to be 95 bbl/acre~-foot. The total recovery estimated
from primary plus waterflood is 392 bbis/acre-foot which amounts to 51% o. the

initial oil in-place.

[CRCIR S

Page 30 shows the results of the five-spot flooding performance {which gives
approximately the same results as using five-spots in combination with nine-spots)

applied to the field as a whole compared to the primary field performance. As

g,

. chown_  the increase in oil rate to 400,000 barrels per month occurs rapidly. By

]

starting the waterflood early in the field life, there is little gas space to fill
up (the initial gas saturation is estimated to be 4.8 per cent of the pore volume

‘.' when flooding operations begin). Our calculations show that the rate of about

. The graph on page 33 shows that the typical BO-acre [ive-spot will produce about i
!
i
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200,000 etnck tank barrels per month can be rmaintained for about nine years. At
that time, the o1l productivity declines beccause of the increasing amounts of watcr
being produced.

The Dakole [ormatilon should providc an ample supply of w

purposes. Atlantic drilled the Navajo #45 well through the Dakota formation to a

T T ] PR A
0
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total depth of 2078 feet. The Dakota sand was topped at 1816 feet and extended to

2063 feet with a few shale breaks. Two cores were cut (1846 to 1895 and 1989 to

PR ¥

2039) and two drill stem tests were taken. From 61 feet of analyzed core, 44 feet

had an average air permeability of 167 mds. Results cf the two DST's are tabu-

lated below:

Final
Test Depth Shut-In Flow Shut-in
No. From _To Flow Period Period Recovery FPressures  Pressure

< 1 1849 1896 90 min. 30 min. 1585" water 119-701 745
. - 2 1992 2039 90 min. 30 min.  1762' water  299-806 809
; - Analysis of the water recovered in DST #1 showed 4,996 ppm. total solids
2 witih a pH of 7.0. The solids constituents were as follows:
2 Sodium 1578 ppm

Calcium 24 ppm

lMagnesium 1 ppm
B Iron C ppm
o Barium O ppm
. Chloride 234 ppm
; Bicarbonate €25 ppm
o Sulfate 2484 ppm
: Carponate O ppm
i Hydroxide 0 ppm
%

T f The Dakota sands are expented to be well developed in all areas of the field so water 1
source wells could be located where they would be most convenient.

PR N
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SULLARY OF FLUID PROPERTIES

Original Reservoir Pressure
Saturation Pressure

Reservoir Temperature

Solution Gas-0il Ratio

Formation Volume Factor at 215 psig
Crude Cil Gravity at 60 °F

Gil Viscosity at 215 psig and 87 °F
m

Wiater Viscosity at 87 ©oF

0il Compressibility at 87 ©F

215 psig at +4175 datum
215 psig at + 4175 datum
37 °F

147 SCF/STB

1.10 rvb/STB

42 ©API

C.88 cp.

7 x 1070 vol/vol/psi slightly above
bubble point

-’
4.6 x 1~ vol/vol/psi slightly belew
bubble point
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THE ATLANTIC REFINING COMPANY

PETROLEUM ENGINEERING SECTION

CHEMICAL ENGINEERING GROUP

Dallas, Texas
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THE ATLANTIC REFINING COMPANY

PETROLEUM ENGINEERING SECTION

CHEMICAL ENGINEERING GROUP
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Dallos, Texas

PETROLEUM ENGINEERING SECTION
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SUBJECT: Fresh Core Waterflood Results

WEIL: Navajo #5

FIELD: Horseshoe Gallup

CHEMICAL ENGINEERING GROUP
RESTORED STATE LABORATORY
DATA SUMARY

New Mexico

FORMATICON:

Permeability., md.

To 0i1 To Brine

Interstitial
Water ¥, After
Centrifuge with
Gil at 200 psi

28

Tocito (Gallup)

Residual
0il to
Watertlood
% P. V.

Depth,

Ft. To Air
Upper Tocito
1165-66 4.6
1177~78 1128
1177-78 287
1195-96 1.1
Lower Tocito
1282-83 50.8
1291-92 87.2
1297-98 228
1301 260
1281-82 159
1286 133
1290-91 170
1296-97 147
1302 190

7w/l10 = 1.86

N O W
L

NN =
OO WY

== NN
VoC o
-

VO oON

35.2
31.7
31.3
36.4

16.1
26.7
20.2
34.3
29.4

01,3
22,2
29.7
52.2
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FIELD OIL RATE vs TIME
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DEARNLEY-MEIER REPORTING SERVICE

ALBUQUER(JUE, NEW MEXICO

PHONE CH 3-6691

REFCOR T E7
QIL CONSZARVATICON COMMISSTION
Santa F», N2w Moxico
Septombor 14, 1900

IN THE MATTER OF3

Applicatijon of %1 Pasc Natura

a
1
N T
>

for a he=aring 1z nuvo Driers ths Q3

o b3

v
Commission in Cas= No. 1969, Qrdzr No. R-169
was an application by The Atlantic Rafining Compan

T2

for a pressurs maint=nancz proj2ct in the Hors:shoe-

Gallup 0il Pool, San Juan County, Neow Mzaxico.

Mr. A. L. Porter
Mr, Murray Morgan

TRANSCRIPYT UI ERUCLEIDINGS

MR. PORTEZR: <as= No. 1879,

MR. PAYNE: Mr, Commission=r, th= applicant in this cas=

has recommended that 1T D2 dismiss=ad. Couns=2l tor 5! Paso Natural

Gas Products Company has rscomm=2ndesd that this casz b=

Is that corrzct, Mr. Spann?

MR. SPANN: Tachnically, I withdrzw th= eppli

de novo hearing which vou approvad, so thar= just is no application
3y s J

pending.

MR, PORTER: I think the action th= Commission should tak

on it is to go ah=ad and dismiss the casz2. If the application

should he re-filasd w2 will re-advartis=a tha cas=.

|
[

o
Qi
s
\h!

v

e}
3

e s e e e e N e e S
b

dismiss=ad.

cation for a
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SERVICE, Inc.

ARNLEY-MEIER REPORTING

ALBUQUERQUE, NEW MEXICO

]
1

DE

PHONE CH 3-6691

PAGE 2

STATZ OF N3w MEXICO }

j

COUNTY OF BERVALILLC )
I, JUNE PAIGE, Court Rzaport:r, do hzraby cartify that

the forsgoing and attachzd Transcript of Procszdines batfors the

Now Mexico 0il Conssrvation Commission was riperted by ms in t

Stenotype and reducaed to typawrittsn transcript und=r iy porsonal

supervision; and that ths samz is a truz ard corrsct racerd to the

best of my knowledgs, skill and ability.

x.T
W

b
"3

f}

NES!

L

my hand this 20th day of Sz=ptanbar, 1960, in th=2

City of Albuquerque, County of Barnalille, Statz of Nzw MeXicoe.

‘N J

s Jrens
Court Kepor?jr
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SERVICE, Inc.

DEARNLEY-MEIER REPORTING

ALBUQUERQUE, NEW MEXICO

PHONE CH 3-65691

P

BEFORE THE
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO

AUGUST 17, 1960

IN ™HE MATT 'R OF:

Application of El Paso Natural Gas Products
Company for a hearing de novo befors the 0il
Consarvation Commission in Case No. 1979,

Order No. R. 1699, which was an application

by ths Atlantic Refining Company for a pressure
maintenance project in the Horseshoe-Gallup 0il
Pool, San Juan County, New Msxico.

Cass No. 1979

L e N L L NS T W A S e

L O . T e T I R e

BEFORE:

Honorabie John Burroughs
Mr. Murray Morgan

TRANSCRIPT OF HEARING

MK. PAYNE: Refearring to Cass 1979 -~

MR. SPANN: I would like to request that case be con-

MR. PAYNE: 1Is there an objection to the motion of
counsel for Atlantic Refining Company? The case will be continued

until the next regular hearing.







R ey
.

DEARNLEY-MEIXR REFORTING SERVICE, Inc.

PHONE CH 3-6691

ALBUQUERQUE. NEW MEXICO

PAGE 2

STATE OF NZw MEXICO )
COUNTY OF BEANALILLO ; .

I, JUNE PAIGE, Court Reporter, do haraby certify that the
foregoing and attached transcript of procesdings bafors the Naw
Mexico 0il Conservation Commission at Santa Fe, New Mexico, is a
true and correct rescord to the best of my knowledge, skill and
abilitye.

IN WITNESS WHEREOF I nave affixed my hand and notarial seal
this 6th day of September, 1960.

™

: P

NotaryC?hblic-Cog?% Reportef

My Commission Expires:

Mav 11, 1964.
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EVERETT M. GRANTHAM "~ 7 &~ ~ L

GRANTHAM, SPANN ANC SANCHEZ
LT e ~ATTORNEYS AT |_aw

© T BBa4a SIMMS BUILDING

POST OFFICE BOX 122

N, . .LiLﬁUERQUE.NE\V MEXICO
«~ ! TELEPHONE

CHARLES C. SPANN CHapeEL 3-35285
MAURICE SANCHEZ

A September 7, 1960

A. L. Porter, Secretary

Qil Conservation Commission
POBox871

Santa Fe, New Mexico

Dear Mx., Porter:

e

//.
T Re: O, C.C, Case No. 1979, Order No. R1699
/ Application for de novo hearing, Horseshoe-
/ Gailup Oil Pool, San Juan Co., N. M.,

I enclose herewith a Withdrawail of Application for de novo hearing in
the above entitied and numbered cause ior your approval,

I understand irom my client that they have arrived 5t an understanding
with Aflaniic Refining Company, the original applicant, which takes
care of the problem in connection with the special rules that were
established.

I am directing a copy to the attorneys for the applicant and requesting
that if either you or the applicant have any question concerning this
inatier you advise.

Very truly yours,
GRANTHAM, SPANN AND SANCHEZ

CCS:RW

copy:
Howard C. Bratton, Esq.
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BE'F ORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICC

IN THE MATTER OF THE HEARING

CALLED BY THE CIL CONSERVATION

COMMISSION OF NEW MEXICO FOR

THE PURPOSE OF CONSIDERING: - Case No. 1979
Order No, R-1699

APPLICATION OF THE ATLANTIC REFINING
COMPANY FOR A PRESSURE MAINTENANCE
PROJECT IN THE EORSESHOE-GAILLUP QIL
POOL, SAN JUAN COUNTY, NEW MEXICO,
ANDY FOR THE PROCMULGATION OF SPECIAL
RULES GOVERNING THE OPERATION OF
SAID PROJECT,

WITHDRAWAL OF APPLICATION _

Comes now El Paso Natural Gas Products Company, applicant
for de novo hearing in the above entitléd and numbered cause, and hereby
wuthdraws said application and consente and agrees that the setting on said
application heretofore made may be vacated.

GRANTHAM, SPANN AND SANCHEZ

By: z 2% :%ﬁ 2
Attorneys for El Paso al Gas

Products Company

APPROVED:

Secretary
Qil Conservation Commission
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No. 26-60

DOCKET: REGULAR (EARING: WEDNESDAY, SEPTEMBER 14, 1960

Dil Conservation (. amission - 9 a.,m., Mabry Hall, State Capiiol, Sante Fe, N.M,

CASE 1979:

g@ CASE 2069:

.. CASE 2070:

CASE 2Q71:

T

(1) Consideration sf ths il aiiowable for Uctover, 1960,

o

¢
(2) Consideration of the allowable production of gas for
October, 1960, from six prorated pools in Lea County, New
Mexicc, also consideration of the allowable production of
irom seven prorated pools in San Juan, Rio Arribas, and
ndoval Counties, New Mexico, for October, 1960.

-

CONTINUED CASE

Application of E1 Paso Natural Gas Preducts Company for & hearing
de novo before the Oil Conservation Commission in Case No. 1979,
Order No. R-1699, which was an application by The Atlantic
Refining Company for a8 pressure maintenance project in the

Horseshoe-Gallup Oil Pool, San Juan County, New Mexico.
NEW CASES

Application c¢f Benson-Montin-Greer Drilling Corporation for the
creation of 8 new o0il pool for Gallup production sad for the
promuigatinan of 2omosrGTy -o=-1al rules and regulations for said
pooi. Applicant, in the above-styled cause, seeks an order
creating a new pocl for Gallup production consisting of the E/2
¢f Scction 7, ali of Sections 8 and 17, the W/2 of Section 9, the
W/2 of Section 16 and the E/2 of Section 18, all in Township 28
North, Range 13 West, San Juan County, New Mexico. Applicant
further seeks the promulgation of special rules and regulations
oil proration units. Applicant also requests that allowables for
wells in said posl may be transierred to other wells in the pocl
so that interference tests may be conducted.

Application of the Oil Conservation Commission on its own motion
to consider the Revision of Rule 311 to provide that a sediment

0ii destruction permit must be utilized within ten days atter
approval thereof

Northwestern New Mexico nomenclature case calling for an order

for the extension of existifig peols in San Juan and Rio Arriba
Counties, New Mexico: '

(a) Extend the Aztec-Pictured Cliffs Pool to include:
TOWNSHIP 30 NORTH, RANGE 10 WEST, NMPM

Section 8: S/2
Section 9: 5SW/4
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(c) zxtend the
26 NORTH RANGE o W

TOWNSHIP
a1- All (partial)

gection <°°
ured cirifis

gouth Blanco—?ict

d) Extend ine Sov
TOWNSHIP 21 NORTH RANGE 5 WEST NMPM |
. SwW/4

gection
Seciid® 551 s/2
j . SE/3

NW/4
. RANGE © WEST , NMPM,

TownsHIP 27 NORT
9. SE/4

PAALL -
gection

ol to include:

—Picbured ciifis

Tapacilto
WwEST NMPM

(e) gxtend the
rownsHIP 26 N RTH, RANGE 3 :
« N/’.Z

Ggection S51: ,
o include:

Escrito—Gallup cil Pool U
WEST NMPM,

TOWNSHIP 24 NORTH, RANGE 7 .
. SW/4

gection :
5 NW/4

Section
Lo include:

(@) Extend the Horseshoe—Gallup 0
E TownSHIP 30 NORTE RANGE 16 WEST. NMPM
Section 27 SW/4 NE/4
Section 15: S/2 NE/4
TOWNSHIP 31 NORTH ., RANGE 16 wesT NMPM,
SHIP =>—cw/a SE/& & SE/a SW/4

Seci1od =

il Pool
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(h) Extend the Verde-Gallup 0il Pool to include:

TOWNSHIP 31 NORTH, RANGE 14 WEST, NMPM
Section 30: S/2 SW/4
Section 51: N/2 NW/4

PN UG DR

o

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

T

TOWNSHIP 27 NORTH, RANGE 9 WEST, NMFM,
Section 7. All

i v 2wy

TOWNSHIP 28 NORTH, RANGE 10 WEST, NMPM,
Section 10: All (partial)

Section 11: All (partial)

Section 14: S/2

Section 15: FE/2

TOWNSHIP 28 NORTH, RANGE 11 WEST, NMPM,
Section 36: E/2

TOWNSHIP 29 NORTH, RANGE 10 WEST, NMPM,
Section 34: S/2

o, T IR R e A

(i) Extend the West Blanco-Dakota Pool to include:

TOWNSHIP 32 NORTH, RANGE 12 WEST, NMPM
Section 32: E/2

(k) Extend the West Kutz-Dakota Pool to include:

TOWNSHIP 27 NORTH, RANGEZ 12 WEST, NMPM,
Section 8: S/2
Section 17: N/2

CASE 2072: Southeastern New Mexico nomenclature case calling for an order
creating new pools and extending existing pools in Lea and Edcy
Counties, New Mexico:

(a) Create a new o0il pool, for Abo production, designated as
the Cedar Lake-Abo Pool, and described as:

TOWNSHIP 17 SOUTH, RANGE 31 EAST, NMPM,
Section 20: SW/4
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(b) Create a new oil pool, for San Andres production, designated
as the West Garrett-San Andres Pool, and described as:
TOWNSHIP 16 SOUTH, 38 EAST, NMPM,
Section 29: NW/4
(¢) Create a new gas pool for Devonian production, designated
as the Henshaw-Devonian Gas Pool and described as:
TOWNSHIP 16 SOUTH, RANGE 30 EAST, NMPM,
Section 24: DMNW/4
(d) Create a new otl. poeol for Devonian production, designated
as the Lea-Devonian Pool, and described as:
TOWNSHIP 20 SOUTH, RANGE 34 EAST, NMPM,
Section 12: SW/4
(e) Create a new oil pool for Yatcs and Seven Rivers production,
designated as the West lonto-Yates and Sesven Rivers Pool,
and described as:
TOWNSHIP 19 SOUTH, RANGE 33 EAST, NMPM,
Section 18: N/2
(£f) Extend the Anderson Ranch-Wolfcamp Pool, to iunclude:
TOWNSHIP 15 SOUTH, RANGE 32 EAST, NMPM,
Section 32: E/2 SE/4
Section 33: W/2 W/2
(g) Extend the West Crossroads-Devonian Pool.. to include:
TOWNSHIP 9 SOUTH, RANGE 36 EAST, NMPM,
Section 31: NE/4
(h) Extend the East Dayvton-Grayburg Pool, to include:
TOWNSHIP 18 SOUTH, RANGE 27 EAST, NMPM,
e Section 28: N/2 SW/4

(i) Extend the Dollarhide-Queen Pool, to include

TOWNSHIP 24 SOUTH, RANGE 38 EAST, NMPM,
Section 19: NE/a
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(j) Extend the Dublin-Devonian Pool, to include:

TOWNSHIP 26 SOUTH, RANGE 38 EAST, NMPM,
Section 7: SW/a

(k) Extend the East E. K. Queen Pool, to include:

TOWNSHIP 18 SOUTH, RANGE 34 EAST, NMPM,
Section 22: S/2 SW/4
Section 27: N/2 NW/4

(1) Extend the North Hackberry-Yates Pool to include:

) RADAL

ST,
SW/a

TOWNSHIP 19 SOUTH, RANGE 31 EA
Section 22: S/2 NW/4 and N/2

(n) Extend the Mescalero-Pennsylvanian Pool, to include:

TOWNSHIP 10 SOUTH, RANGE 32 EAST, NMPM,
Section 33: NW/a

(n) Extend the Pearl-Quesn Pool, to include:

TCANSHIP 19 SOUTH, RANGE 35 EAST, NMPM,
Section 52: SE/4

(o) Extend the Ranger Lake-Pennsylvanian Pool, to include:

TOWNSHIP 12 SOUTH, RANGE 34 EAST, NMPM,
Section 34: E/2 NW/4

(p) Extend the Warren-Drinkard Pool, to include:

TOWNSHIP 20 SOUTH, RANGE 38 EAST, NMPM,
Section 36: NW/4

ig/
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3 Mr. A. L. Porter, Secretary
Oil Conservation Commission
P. O, Box 871

Santa Fe, N, M.

In Re: O,C,C. Case No. 1979
Application for De Novo Hearing
Horseshoe-Gallup Oil Pool
San Juan County, New Mexic

Dear Mr. Porter:

Reference is made to the above case which has been set for
hearing before the Commission on August 17, 1960, EIl Paso Natural
Gas Products Company, the applicant for the De Novo hkearing has
arranged a conference with the Atlantic Retining Company for August
23rd and 24th at which time it is hoped that the differences between
these companies in regard to the pressure maintenance program in
the Horseshoe-Gallup Oii. Pool, will be resolved. Accordingly, it
was felt advisable to request that the hearing be continued until
September in order that the parties would have an opportunity to re-
solve their difficulties.

I would, therefore, like to request that the August 17tk hear-
ing be vacated and the matter be set down for hearing in September.
%If there is a:y objection to this, please advise ug immediately.

Very truly yours,

\ GRANTHAM, SPANN AND SANCHEZ

\. //// // / /_’/'«/-"‘f"‘”/
ot By L_ o A (u /{'7

Y
g:cs :MI ,/ /
. \'®¥c: Mr. Howard C. Bratton <

Mr. R. L. Hamblin /
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Mr. A. L. Porter, Secretary
Oil Conservation Commission
P. O. Box 871

Santa Fe, New Mexico

CASE NO. 1979 - ORDER R-1699

APPLICATION OF THE ATLANTIC REFINING COMPANY
FOR A PRESSURE MAINTENANCE PROJECT IN THE
HORSESHOE-GALLUP OIL POOL, SAN JUAN COUNTY,
NEW MEXICC, AND FOR THE PROMULGATICON OF

SPECIAL RULES GOVERNING THE OPERATION OF SAID
PROJECT.

TELEPMONE
CHarPEL 3-2525

I enciose herewith the original and two copies of Application

Very truly yours,

for De Novo Hearing which we are filing in behalf of El Paso Natural
Gas Products Company in the zbove entitled and numbered cause.

GRANTHAM, SPANN AND SANCHEZ
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BEFORE THE OIL CONSERVATION COMMISSION OF
’ THE STATE OY NEW MEXICO

IN THE MATTER OF 1Hi HEARUNG

] CALLED BY THE OIL CONSERVATION
: COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE NO. 1979
Order No. R-1699

APPITCATION OF THE ATLANTIC REFINING
COMPANY FOR A PRESSURE MAINTENANCE
PROJECT IN THE HORSESHOE-GALLUP OIL
POOL, SAN JUAN COUNTY, NEW MEXICO,
AND FOR THE PROMULGATICN OF SPECIAL
RULES GOVERNING THE OPERATION OF
SAID PROJECT,
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APPLICATION FOR DE NOV

Comes now El Paso Natural Gas FProducts Company, a corpor-
i a party
ation,/ aaversely affected by Order R-1699 entered in Case No. 1979 on
June 10, 1960, and pursuant to Rule No. 1220 of the Commission, here-
by requests that the abouve matter be heard de novo before the full Com-
mission,
A copy of this application is being mailed, postage prepaid, to

Clarence Hinkle, attorney for Atlantic Refining Company, Roswell,

- New Mexico, on this the 7th day of July, 1960,

3 v
L EL PASO NATURAL GAS PRODUCTS COMPANY

GRANTHAM, SPANN AND SANCHEZ

By
&04 Simms Buildifg
Albuquerque, New MeXxico

} Attorneys for Ei Paso Natural Gas
Products Company

o




