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Secretary-Director
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BEFPORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

CALLED BY THE OIL CONSERVATION

| COMMISSION OF NEW MEXICO FOR

| THE PURPOSE OF CONSIDERING:
CASE No. 3498
Order No. R-3163

APPLICATION OF PAN AMERICAN PETROLEUM
. CORPORATION FOR A PRESSURE MAINTENANCE
| PROJECT, SAN JUAN COUNTY, NEW MEXICO.

X
; ORLSR OF COMMISSION
.EBY THE SEION:

, This cause came on for hearing at 9 a.m. on November 30, 1966,
Iat Santa Fe, New Mexico, before Examiner Daniel 8. Nutter.

A NOW, on this__9th _ day of December, 1966, the Commission, a
iiquorum being present, having considered the tegtimony, the record,
and the recommendations of the Examiner, and being fully advised
in the premises,

FINDS:

(1) That due public notice having been given as required by
'law, the Coumission has jurisdiction of this cause and the subject

matter thereof.

(2) That the applicant, Pan Americsn Petroleum Corporation,
proposes to institute a pressure maintenance project in the Pinon-
éGallup Oil Pool, San Juan County, New Mexico, with injection of
iwater initially through the fcllowing four wells, S8an Juan County,
‘New Mexico:

B Lease Name Well Unit Section Townehip Range

19 28 North ll West
24 28 North 12 West
14 28 Rorth 12 West
18 2B North 12 West

Gall-yos Canyon Unit Well No. 257
‘Gallegos Canyon Uait Well No. 258
/Gallegos Canyon Unit Well No. 259
‘Gallegos Canyon Unit Well No. 260

ol X

{(3) That the applicant proposes that an administrative proce-
dure be established whereby said proposed maintenance project may
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fbo expanded for good cause shown, and whereby additional wells in
‘the project area may be converted to water injection.

{4) That Special Rules and Regulations for the operation of
‘the Pan American Petroleum Corporation Pifion Gallup Pressure Main-
‘tenance Project zhould be promulgated and, for operational conve-
‘nience, such rules should provide certain flexibility in authorizindg
f production of the project allowable from any well or wells in
‘the project in any proportion, provided that no well in the project
.area which directly or diagonally offeets a well outside the proj-
.ect area producing from the same common source c¢f supply should be
‘allowed to produce in excess of top unit allowable for the Pihon-
ﬁGallup Oil Pocl until such time as the well has experienced a
,aubstantial response from water injection. When such a response
has occurred, the well should bhe permitted to produce up to two
~t1m.- top unit allowable for the Pinon-Gallup Oil Pool. Produc-
1tion of such well at a higher rate should be authorized only after

Jnotic- and hearing.

IT I8 THEREFORE ORDERED:

ﬁ (1) That the applicant, Pan American Petroleum Corporation,
'ic hereby authorized to institute a pressure maintenance project
'in the Pifion-Gallup 0Oil Pool, San Juan County, New Mexico, by the
;1njection of water intc the Gallup formation through the following+

|described wells:

!

o

» Lease Name Well Unit Section Township Range

4

|Gallegos Canyon Unit Well No. 257 K 19 28 North 11 West
|Gallegos Canyon Unit Well Mo. 258 G 24 28 North 12 West
'Gallcgol Canyon Unit Well No. 259 P 14 28 North 12 West
*Gallogos Canyon Unit Well No. 260 b ¢ 15 28 North 12 West

,J

i {2) That Special Rules and Regulaticns governiny the opera-
/tion of the Pan American Petroleum Corporation Pinon Gallup Fres-
'|sure Maintenance Project, San Juan County, New Mexico, are hereby
'proaulgatcd as follows, effective January 1, 1967:

SPERCIAL RULES AND REGULATIONS
FOR THE
PAN AMERICAN PETROLEUM CORPORATION

PINON GALLUP PRESSURE MAINTENANCE PROJECT

LQEE_L The project area of the Pan American Petroleum Corp-
oration Pinon Gallup Pressure Maintenance Project, San Juan County,
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‘that area described as follows:

tha allowables of the several wells within the praject area,

;injcction wells. Allowables for all wells shall be determined
!in a wanner hereinafter prescribed.

;to producing wells within the project area, as may the allowables
%far producing wells which, in the interest of more efficient
.operation of the Project, are shut-in or curtailed because of
‘high gas-0il ratio or are shut-in for any of the following reasonst
fpraalnra regulation, control of pattern or sweep efficiencies, or
?to observe changes in presgures or changes in characteristics of
reservoir liquids or progress of sweep.

for which is curtailed in accordance with the provisions of Rule 3,
iwhich allowable is to be transferred to any well or wells in the
project area for production, shall in no event be greater than its
fability to produce during the test prescribed by Rule 6, below, or
igreater than the current top unit allowable for the pool during
‘the month of transfer, whichever is less.

i
H

LBO—acre proration unit shall be top unit allowsble for the Pinon-
iGallup 0il Poecl.

CASE NHo. 3498 i
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]

New Mexico, hersinafter referrsd to as the Project, shall comprise

TONNSHIP 28 NORTH, RANGE 11 WRST, NMPM j

Section 19: Lots 1, 2, 3, 4 (W/2 W/2), i
B/2 ¥W/4, S/2 NE/4, SR/4,
E/2 SW/4

TOWNSHIP 28 NORTH, RANGE 12 WEST, NMPM
Section 10: SR/4 SW/4, S/2 SE/4

Section 13: 8/2 8/2, NW/4 SW/4

Section 14: MNW/4, SW/4 NEB/4, 8/2 |

Section 15: NR/4, E/2 MW/4, N/2 SB/4, !
SB/4 SE/4

Section 23: N/2 N/2, SB/4 NE/4

Section 24: N/2, N/2 SE/4

RULE 2. The allowable for the Project shall be the sum cf

including those welils which are shut-in, curtailed, or used as

RULE 3. Allowables for injection wells may be transfesrred

RULE 4. The allowable asmigned to any well which is shut-in

RULE 5. The allowable assigned to any injection well on an

RULE 6. The allowable assigned to any well which is shut-in
or curtailed in accordance with Rule 3,shall be determined by a |




"Rule 502 I (a) and the limiting gas-oil ratio (2,020 to 1) for
the Pinon-Gallup Oil Pool shall be waived during such tests.

formulazs
Aadj = TUA x F, X 2,000
P -1
" A |
P
o
;wherc:
Aadj = top well's daily adjusted allowable

.the final 24-hour period of a 72-hour test throughout which the
‘wall should be produced in the same manner and at a constant

;top unit allowable for the Pinon-Gallup Oil Pool, whichever is
fle-l, provided that any producing well in the project area which
“directly or diagonally offsets a well outside the project area

. producing from the same common source of supply shall not produce
in excess of top unit allowable for tha pool until such time as
‘the well receives a substantial response to water injection. When
“such a response has occurred, the well shall be permitted to pro-
‘duce up to two times top unit allowable for the pool. Production
Qof such well at a higher rate shall be authorized only aifter notice
‘and hearing. Bach producing well shall be subject to the limiting
‘gas-oil ratio (2,000 to 1) for the Pinon-Gallup 0il Pool, except
ﬁthat any well or wells within the project area producing with a
igas-0il ratic in excess of 2,000 cubic feet of gas per barrel of
“oll may be produced on a "net" gas—oil ratio basis, which net
‘gas-oil ratio shall be determined by applying credit for daily
_average gas injected, if any, into the Pinon-Gallup Oil Pool
"within the project area to such high gas-oil ratio well. The
‘daily adjusted o0il allowable for any well receiving gas injec-
"tion credit shall be determined in accordance with the following
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24-hour test at a stabilized rate of production, which shall be
rate, The daily tolerance limitation set forth in Commission

The project operator shall notify all operators offsetting the
well, as well as the Commigsion, of the exact time such tests

are to be conducted. Tests may be witnessed by representatives
of the offgetting operators and the Commission, if they so desire.

RULE 7. The allowable assigned to each producing well in

Sm——

the Project shall be egqual to the well's ability to produce or to

TUA = top unit allowable for the pool
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F‘ » the well's acreage factor

P = average daily volume of gas produced by the
9 wall during the preceding wonth, cubic feet
Ig = the well's allocated share of the daily

average gas injected during the preceding
month, cubic feet

P = average daily volume of cil produced by the
well during the preceding month, barreis

In no event shall the amount of injected gas being credited
to a well be such as to cause the net gas-oil ratio, Pg -1, to

|
i
I
0
|

o

;bo less than 2,000 cubic feet of gas per barrel of oil produced.

* gggg__, Credit for daily average net water injected into
the Pinon-Gallup 0il Pool through any injection well located
;vithin the project area may be convertad to its gas eguivalent
éand applied to any well producing with a gas-oil ratio in excess
of two thousand cubic feet of gas per barrel of oil. Total
jcredit for net water injected in the project area shall be the
gas equivalent volume of the daily average net water injected
iduring a one-month period. The daily average gas equivalent of
net water injected shall be computed in accordance with the
ifolluwing formulas

E = (Vv -V . °
\ g (winj wprod)x561x P x 520 xi
{ 15,025 Tr z
|
gvherc:
| Eg = Average daily gas equivalent of net water
injected, cubic feet

i Vv inj = Average daily volume of water injected,
i barrels

= Average daily volume of water produced,

vw prod
barrels

K 5.61 = Cubic foot equivalent of one barrel oi water




| absolute temperature

Pressure Pressure Pressure
Peig Z Psig 2 Pesig 4
1 0 1.000 500 .907 1000 .864
| 50 .983 550 .902 1050 .860
| 100 .969 600 .896 1100 .856
i 150 .958 650 -893 1150 .852
i 200 . 948 700 .889 1200 .848
I 250 .939 750 .884 1250 . 844
! 300 .932 800 .880 1300 .840
i 350 . 924 850 .876 1350 .837
1 400 .918 900 .872 1400 .833
5 450 .912 950 .868 1450 .829
1470 .827
§ RULE 9. Xach month the project operator shall, within

- ;
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Py = Average reservoir pressure at a datum of + 100
feet above sea lavel, psig + 12.00, as deter- E
mined from most recent survey |

15.025 = Pressure base, psi

520° = Tewmperature base of 60 Op expros:cd as

T = Reservoir tewperature of 158°P expressad
as absolute temperature (618°R)

A = Compreseibility factor from analysis of
Pinon-Gallup gas at average ressrvoir
pressure, P,, interpclated from compressi-

bility tabulation below:

three days after the normal unit allowable for Northwest New Mexicgd
‘has been established, submit to the Commission a Pressure Mainte-
nance Project Operator's Report, on a foim prs3cribed by the Com~
;nission. ocutlining thereon the data required, and requesting
rnllowablcs for each cf the several wells in the Froject as well as
‘the total Project allowable. The aforesaid Pressure Maintenance
NProject Operxator's Report shall be filed in lieu of Form C-120
ifor the Project.

I
I
: RULE ]10. The Commission shall, upon review of the report and
;after any adjustments deemed necessary, calculate the allowable for
dench well in the Project for the next succeeding month in accor-
'dance with these rules. The sum of the allowables =0 calculated

H
o

i
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'shall be assigned to the Project and may be produced from the wellﬁ
/in the Project in any proportion except that no well in the Project
‘which directly or diagonally offsets a well ocutside the Project

’producing from the same common scurce of supply shall produce in
 excess of two times top unit allowable for the pool.

i RULE 11. The conversiorn of producing wells to injection, the
1drilling of additional wells for injection, and expansion of the
| project area shall be acocomplished only after apprcval of the same |
by the Secretary-Director of the Commission. To obtain such
(approval, the Project operator shall file proper application with
'the Commission, which application, if it seeks authorization to
iconvert additional wells to injection or to drill additional

iinjection wells shall include the following:

F (1) A plat showing the location of proposed injection
;well all wells within the project area, and offset operators,
elo ating wells which offset the project area.

]
!
!

; (2) A schematic drawing of the proposed injection well
fwhich fully describes the casing, tubing, perforated interval,
land depth showing that the injection of gas or water will he
confined to the Gallup formation.

| (3) A letter stating that all offset operators to the
iproposed injection well have been furnished a complete copy of
the application and the date of notification.

i The Secretary-Director may approve the proposed injection
iwull if, within 20 days after receiving the aplication, no
objection to the proposal is received. The Secretary-Director
may grant immediate approval, provided waivers of chjection are
ireceived from all offset operators.

: Expansion of the project area may be approved by the
secretaxy-Director of the Commission administratively when good
‘cause is shown therefor.

ﬁ (3) That jurisdiction of this cause is retained for the
cntty of such further orders as the Commission may deem neces-

gtary §




| -8-
| CASE Fo. 3498
| Order No. R-3163

DONE at Santa Fe, New Mexico, on the day and year hereinabove

udeaignntcd

8 BAL

!
]
:
i
i

i

H
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STATE OF NEW MEXICO
QXL CON SBHVATIGR COMMISSION

JA M, CAHPBELL ixrman

,55'1—43/47'7

B. HAYS, Member

I . )

A. L. PORTER, Jr., Membler & Secretary
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Township 28 North, Range 11 Wes

T (W/2 W/2),
- ] Tots L1, 24 3y ¢ .
Seg%onu":g/u, o0 NE /4, SE/4, B/2 SH/b
/ NV + 2

o iz West
Townshin 28 NOPEE;T%SﬁS%§';”§EFE
S ,TC;E )0 SE/ 4 LW/ R S
22;:10“ :L3 SI’? S/'Q ' NW/': :I‘J/:/q
< i 14 NW/u, SW/4 gu, "o 2 - /u SE/4
‘S‘zcc:z;?r: 15 NE/ugE/? NW/u, N/i SE/4,. S
;ection 23 N/? N/’Z*.SE/“ NE!{”2 or b
gection 24 N/?,dﬁh&hSﬂ&ug.

OIL CONSERVATION CO:.iISSION §
SANTA FE, NEW !'EXICO

Date /2’/& /é‘
4 I 2
CALSE _g 4 q 5

Hearing Date 74"‘"— ,Iés Oz‘ ¢
My recommendations for an order in the above numbered cases are as fo ovis s







ATWOOD & MALONE .,q.q

OSSR A 13
LAWYERS BERELL L A -
PAUL A CODYENH
BaoB ¥ TRNE
AOBERT A R RRR
PO ORAWER 700 TN W BARAETT o8

TELEPHONE BOR B22-622

SECURITY MATIORAL BANSK BULILDING

ROSWELL, NEW MEXICO
aa~o!

November 21, 1966

Mr. A. L, Forter, Jr.
Secretary-Director

Oil Conservation Commission
Post Office Box 2088

Santa Fe, New Mexico

RE: Case Number 3498 on the November 30, 1966 Docket

N aant

Dear Mr. Porter:

We enclose herewith our Entry of Appearance on behalf of Pan

American Petroleum Corporation. The actual presentation for
Pan American Petroleum Corporation will be made by Louis C,
Ross, Esquire, of the Colorado Bar Association,

Very truly yours,

ATWOOD & MALONE

— P T T ]

e el -

Paw A, Cooter

PAC:sah
Encl.

cc: Louis G, Ross, Esquire

P




BEFORE THE OIL CONSERVATION COMMISSION

STATE OF NEW MEXICO

ro
y

IN THE MATTER OF THE APPLICATION Ty ay s
OF PAN AMERICAN PETROLEUM COR-
PORATION FOR AUTHORITY TO INSTITUTE No. 3498

A PRESSURE MAINTENANCE PROJECT IN
THE PINON GALLUP OIL POOL, SAN JUAN
COUNTY, NEW MEXICO.

Nt N vt et

ENTRY OF APPEARANCE

The undersigned, Atwood & Malone of Roswell, New Mexico,
a firm of attorneys whose members are duly licensed to practice law
in the State of New Mexico, hereby enters its appearance in this cause
as New Mexico counsel for Pan American Petroleum Corporation.

DATED at Roswell, New Mexico, this 21st day of November,

1966.

ATWOOD & MALONE

BY | p——"
Attorneys for Pan American
Petroleum Corporation
Post Office Drawer 700
Roswell, New Mexico




Docket No. 30-66
",

(Case 3437 continued)

CASE 3498:

CASE 3499:

36 East, Eumont Gas Pool, Lea County, New Mexico, to be dedicated
to its Wallace State Well No. 3 located at am unorthodox location
3,300 feet from the South line and 1980 feet from the West line
of said Section 3. Applicant further seeks the assignment to said
proration unit of the accumulated underproduction presently
carried by its Wallace State Well No. 2 located in Unit L of said
Section 3, said well currently being dedicated to a 160-acre non-
standard gas proration unit comprising Lots 5, 6, 11, and 12 of
said Section 3, and also the assigmnment to said unit of the ac-~
cumulated underproduction presently carried by the aforesaid
Wallace State Well No. 3, said well currently being dedicated to
an 80-acre non~standard proration unit comprising Lots 13 and 14
of said Section 3.

Application of Pan American Petroleum Corporation for a pressure
maintenance project, San Juan County, New Mexico. Applicant, in
the above-styled cause, seeks authority to institute a pressure
maintenance project in the Pifion Gallup 0il Pool by the injection
of water into the Gallup formation through five wells located in
Section 19, Township 28 North, Range 11 West and Sections 14, 15,
and 24, Township 28 North, Range 12 West, San Juan County, New
Mexico. Applicant further seeks the promulgation of special rules
for the operation of said project.

Application of Pan American Petroleum Corporation for pressure
interference tests, Chaves County, New Mexico. Applicant, in
the above-styled cause, seeks authority to conduct a pressure
interference test in the Cato-San Andres Pool, Chaves. County,
New Mexico, by shutting in a number of its wells in said pool
and producing its Baskett "D" Well No. 1 located in Unit G,
Section 11, Township 8 South, Range 30 East, Chaves County, New
Mexico. Applicant also seeks authority to transfer the allow-

‘able from other wells on said Baskett "D" lease to Well Wu. 1,

to temporarily overproduce said lease, and to make-up the over-
production at the conclusion of the test period by curtailment
of wells on said lease. Applicant further seeks authority to
accumulate underproduction on any lease where wells will be shut-
in, for production upon conclusion of the interference tests.




Docket No. 30-66

- OIL CONSVRVATION COMMISSION CONFERENCE ROOM,

DCCKXET: ZYEMINER HEARRING - WEDNESDAY - NOVEMBER 30, 1966
A .M.,
STATE LiND OFFICE BUILDING ~ SANTA FE NEW MEXICO

Tha following cases will e heard before Daniel 8. Nutter, Examine:r, or Elvis F.
Uz, Alternate Examiner:

CaSE 3492: Application of Micdwest Cil Corperation for special pool rules, Lea
Ccunty, New HMewico. Applicant, in *the asove-styled cause, seeks
the promulgation of special pool rules for the Cinta Ro-z-Morrcw
Gas Pcol, Lea Countv, Wew Mexico, including a provisicn for €42«
acre proration vrits.

CASE 3483: IApplication of H. . Sweeney for a unit agreement, Eddv County;
New Mexdice. BAppnlicant, in the above-styled cause, seeks approval
of its Bale Unir ir»=a comp ~iuing 1920 acres, more or less, of
Federal, Stars and Fze 2ande in Township 20 South, Range 30 East,

Eddy County, ilew Mexico.

CASE 3494: Appilication of Terace Inc. for a non-~standard das well Zccation,
Lea County, New Mexico. Applicant, in the azowve~stylad cause,
seeks approval of its Cotivon Draw uﬂlt Well ¥o. €4 at an unortihodex
gas well location 550 Zfeet”from the North line and 1652 feet Irom
the West linz of Sectizn 18, Township 25 South, Range 32 East,
in an urdeqltnauec Devonian gas pool, Lea County, New Mexico.

» & non-standard nroret

CASE 3495: Anplication of Burlescr & Huff for ion unit
end a nen-stanisrd lceation, ez Courty; New Maxico. Enplieant,
in the arove-styled cause, seeks Zhe appro'al of a 30. 3 -acre

on=5Y wdooll proration unit ccmn“~s*ﬂg ail of Lot %, Section
oW 15 Scuth, Range 32 Zast, Nerth Anderson ranch-

s E2 ?ouﬁnv, Hew Mewics, to be dadicatad to & w2l

o e ~at 2 non standard locatrion for said pool 380 Last

T ~ine and 320 fret from the Zast lins ¢of said Lot

-
|5

z " K]
L3¢ ’-he L‘CL cah e

ileoatior of rzwmont (il Comzanvy for a waterflcod exnanldion,

CASE 3436: Ap:
Zacy County, New HMeyico, np;'“cah,, in the abova-stuled causa, |
se2xs autholity To expand its West Square Zake Waterflosd | 'oject,
Scuere iazke 2205, L the convarsion to watvar fnjec ion of s
hogd State Wali Ne. 1, iocsted 1380 fea: from #hs Mo

From The h:ct iine of Szefion 35, Townshl
Zaat, Eddy Countv, New Maxico.

Tex Supsly Com)=1y fon a non-gtandard gas oo
~en-standard gas well lzcaticn, 1ea County,
arnt, in the above~ztvizd cause gelis The

a: a srandard g2s prove aticn undt con«tﬂ:.uf—"r lots &,
6 fl, 12, oy, afd i4 of ECecticn 3, Township L1 South, Range




BEFORE THE OIL CONSERVATION COMMISSI(’;X&
QF THE STATE OF NEW MEXICO s

SRV

IN THE MATTER OF THE APPLICATION OF

PAN AMERICAN PEZTROLEUM CORPORATION

FOR AN ORDER APPROVING THEZ DRILLING o

OF FOUR INJECTION WELLS AND CONDUCTING (77 ¢ ;> cr

A PRESSURE MAINTENANCE PROJECT IN THE “ T ) ?’ /06
GALLUP FORMATION, GALLUP PARTICIPATING

AREA "D'"; GALLEGOS CAN7ON UNIT,

PINON GALLUP OIL POCOL

SAN JUAN COUNTY, NEW MEXICO

APPLICATION

COMES NOW Pan American Petroleum Corporation and respectfully nresents
this Application to the 0il Coaservation Commission of the State of New Mexico
for an Order approving the drilling of four injection wells to conduct a Pressure
Maintenance Project in the Gallup formation, (Gallup Participating Area "D",
Gallegos Canyon Unit, Piflon Gallup 0il Pool, San Juan County, New Mexico. In
support of this Application, Pan American Petroleum Corporation states:

1. That the Applicant, Pan American Petroleum Corporation (hereinafter
called Pan American), is a Delaware Corporation duly authorized to transact
business in, and is transacting business in the State of New Mexico.

2. That Pan American is the Operator under terms of the Gallegos
Canyon Unit Agreement and files this Application as Unit Operator and on behalf
of all persons owning interest in lands committed to the Gallegos Canyon Unit
Area, Gallup Participating Area "D", under terms of the Unit Agreement.

3. That there is a plat marked Exhibit "A'" attached hereto and made
a part hereof which shows the location of the proposed injection wells and the
location of all other wells within a radius of two miles from said proposed
injection wells and the formation from which said wells are producing or have
produced. The plat also indicates the leesees within said two mile radius.

4. That the Applicant, Pan American Petroleum Corporation, seeks an
order creating a Pressure Maintenance Project Area for the Gallup formation to
be designated the Pinon Gallup Pressure Maintenance Project Area consisting of
the following described acreage in San Juan County, New Mexico:

Township 28 North, Range 11 West

Section 19 Lots 1, 2, 3, & (W/2 W/2),
E/2 NW/4, $/2 NE/4, SE/u, E/2 SU/4

Township 28 North, Raipe 172 Hest

T Section §0 SE/W SW/G, 57U SE/R

Section 13 S/2 S/2, NW/4 SW/u

Section 14 NW/u, SW/4 NIi/u, S/2

Section 15 NE/H4gE/2 NW/4, N/2 SE/4, SE/u _SE/u

Section 23 N/2 N/2, SE/4 NE/4 S8R RED
section 24 N/2, NL/4 SW/u, N/2 SE/u

. . ¥ "’/,/ZXC;

- 14 h

AR /'
ac




5 That the four injection wells proposed have not yet been drilled.
A log of Gallegos Canyon Unit Well No. 250 is attached and is believed to be
representative of the Galiup formaticn which will be encountered in the four
proposed injection wells.

6. That a diagramatic sketch is attached of the proposed completion
procedure for the four injection wells, showing all casing strings, including
diameters and approximate setting depths, quantities used and tops of cement,
perforated intervals, tubing strings, including diameters and setting depths,
and the type and location of packers-

7. That a description of the particular operation for which approval
is requested is the initiation of a pressure maintenance project in the Gallup
reservoir, the Gallup formation beiny encountered in the Pifion Gallup Pool at
a depth of approximately 5,500 to 5,650 feet below the surface. The Pressure
Maintenance Project is to be accompliished by driiling four injection wells at

the following locations:

Gallegos Canyon Unit Well No. 257
NE/4 SW/u4 Section 19, T28N-R11W

San Juan Countv, New Mexico -h"-“*-___—-r_.-~_

Gallegos Canyon Unit Well No. 258
SW/4 NE/4 Section 24, T28N-R12W S I
San Juan County, New Mexico

|~
[
Gallegos Canyon Unit Well No. 259 ,F’//
SE/4 SE/4 Section 14, T28N-R12W -
San Juan County, New Mexico * -

' /

Gallegos Canyon Unit Well No. 260
NE/4 SE/% Section 15, T28N-R12W —~—]
San Juan County, New Maxico

That the Gallup formation into which water will be injected is sandstone. The
rate of water injection will be approximately 1,000 barrels per day into each
well. Tnat the source of the water to be used for injection is to be obtained
by drilling one water supply well to the 0jo Alamo formation at the following
location:
Gallegos Canyon Unit Water Well No. 4
NW/4 Section 24, T28BN-R12W
San Juan County, New Mexico
8. That this pressure maintenance project is in the interest of con-
servation and will allow recovery of oil which would not be recovered otherwise.
9. That attached hereto is an Exhibit "B" showing evidence that a
copy of this Application, complete with Attachments, has been mailed to the

State Engineer's office, Capitol Building, Santa Fe, New Mexico as required

by the Rules ol the Commission




WHEREFORE, Pan American requests the 0il Conservation Commission to

set this matter for hearing and give notice thereof as required by law and the

rules of the Commission. That the Commission also make a finding granting

permission to drill or utilize such additional wells for injection or produc-

tion purposes as may be necessary in the future expansion of the project, but

subject to the prior approval by the Commission or its authorized representative.
Respectfully submitted,
PAN AMERICAN PETROLEUM CORPORATION

"

t

}‘"

By
Its Attorney-in-Fact
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EXHIBIT "B"

AFFIDAVIT

STATE OF COLORADO )

S8
COUNTY OF DENVER )

JOHN R. KENNEDY, of lawful age, being first duly sworn on his oath

deposes and says:

That he is employed by Pan American Petroleum Corporation as a Petroleum
Engineer in its Denver, Colorado office; that under his direction and supervision,
a copy of Pan American Petroleum Corporation's Application for an order approving
the drilling of four injection wells to conduct a pressure maintenance project
in the Gallup formation, Gallup Participating Area "D", Gallegos Canyon Unit,
Pifion Gallup 0il Pool, San Juan County, New Mexico, was mailed from Applicant's
Denver, Colorado office on November 15, 1966, to the State Engineer's Office,

Capitol Building, Santa Fe, New Mexico, in accordance with the provisions of

the Rules and Regulations of the 0il and Gas Conservation Commission of the

State of New Mexico,

gg{m 0

John R. Kennedy v

Subscribed and sworn to before me on this ngényday of November, 1966,

WW/MU

Neotary Public

My Commission expires 7/2(0/70 s




- DIAGRAMATIC SKETCH
COMPLECTION PROCEDURE AND EQUIPMENT
_ PROPOSED WATER INJECTION WELL

P%a ON GALLUP PRESSURE MAINTENANCE PROJECT

r

Top 2nd stage cement Q!

8 5/8" CSA 250" Cement  with 150 sacks clags "C"
containing 2% calcium chloride

e ——— 4 1/2" Casing

. 2 1/2" Tubing

// Dv tool at 4400! Top 1st stage cement 4400

1 ]

2 1/2" tbg. landed at b= 4 1/2" Baker Model "B, Packer set at 5550
55501 ~——=— Perforate 5600-25' with 4 spf

41/2 " CSA 4700, Cement 1st stage with 350 sacks
clasg "C" containing 6% gel & 2 1b. med, tuf plug per sack
followed by 100 sacks class '""C'" Neat. To be circulated.
Cement Znd stage with 1100 sacks class ""g" containing
6% gel and 2 1b, med, tuf plug per sack followed by
50 sacks class "C" neat. To be circulated
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—
IATCT . Case 3498, Application of Pan American

M.

Petroleum Corporation for a pressure maintcnancn nroject, sSan

Juan County, New MexXico.

MR. ROSS: May it pleasc ithe Commission, npmy name is

Louis C. Ross. I am the attcrney in the lLaw Deparitment of Pan

Amevican Petrolcun Corperation, Denver Division Office. I

believe the record shows thatl ihe fiyrm of Alwood and Malone

have entercd iheir formal apyrearance in this case. 1Is that

correct?

M. NOTTSR:  Yes.,

M, R053: This avnnearaincce concerns Pan American's
application for »ermission and ain order to drill four injection
water wells and to conduct a pressure naintenance program in
the Gallup formaiion, Gallup pnariticipabing area D, Gallegos

Canyon Uni*, Pinon-Gallup 0il Pool in San Jvan County, New

Mexico. e have only one witness and I would 1like to request

that you sweary him at this {ime.
Vitniess sworn. )
George w. iaton, called as a wiitness on hehall of the

Applicant, having first bees duly sworn, was exanined and
testified as follows:
DIVRECT FXAMINATION

BY M, HOSS:

i Please statce your nanc, your occupation, yvour
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Y

employer and vour residence.

A George . Eaton, Jr. I am area engineer for Parn
American Petroleun Corporation in Farmincion, New Mexico.
Q Mir. saton, have you ever appeared before this

Commission before?

A Yes, sir, @ have, many iines, I might say.

MR, ROSS: 1 believe —— are our witness's
qualifications accentahle?
Mit, NUTTUR: Yes, they arc.
(¥hereunon, Applicant's Exhibits 1
throuzh 10 were marked for
identification,)

Mit, HOSS: Very well. A% this time, I would like to

state that we have ten exhihits. To lkeep from shuffling so
many exhihbits around, I would like to introduce them. They
are all numbered 1 through 10, inclusive, and I will formally
introduce them at the end of the hearing.

Q 2ut first of all, Mr,., laton, these ten exhibits
that we propose to introducce, were they prepared under your
supervision and direction or in the case of any reproductions,
reproduced by you?

A Yes, sir, they were.

Mit, ROSS: Mr. Commissioner, we have several larg

o

exhibits that we ave placing on ihe wall, but for the oonvenienre
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of the Comnmission we have small facsimilies also of the larger

ones. I helieve that our kExhibit Number 1 is a vicinity map

just to clarify the area about which ~- clarify the area that
we are coing to discuss and I will ask Mr. Baton 1o please
explain the vicivity map.

A Our £xhibit Number 1 which has been placed on this
far end of the wall here, is a map of a portion of sSan Juan
Basin showing thcereon the general vicinity of the Pinon-Gallup
0il Pool which is colored solid gyeen, with respect to the
town of larmington, to which is outlined here in red, showing
the town of Farmington to be some five to six miles north and
west of the Pinon-Gallup 0il Pool. 1In addition, pool outlines
are shown for othe? allup Pools in the general vicinity of
the Pinon-Gallup Yool. You will notice thai they have
generally one thing in common, they are all a northwesi-
southeast trending pool and they are all, for your information,
typical, typically sand bar deposits that were left by the
Gallup Sea as it rectreated back out to the northeast, during
predatious periods but this is the Pinon-Gallup 0il Pool we
will be talking ahout colored in solid green with the other
Gallup pools just merely outlined with a green line.

MR. HOSS: Gentlemen, these exhibits are all more
or less inter-vrelated and that our Exhibit 2 is a Gallup

formation net pay isopac chart, which is this exhibit, and I
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believe it would be besi Lhat Mr., iaton explain this to you

gentllemen,

THE WITNISS: Actually, Bxhibit 2 shows quite a

number of things. ixhibit 2 is, basically, an isopac map
showing the net pay distributior in the Pinon Gallup 0il Pool.
In addition to the isopac lines, which are the dark hlue lines,
it also shows the boundaries of the Gallegos Canyon Unit
which is the yellow line in the viciniity of the Pinon-Gallup
Pool. All of the area to the north and to the west of
the pool is in the Gallegos Canyon Unit which is operated by
Pan American.

In addition to that the exhibhit also shows the
existing Gallup oil wells in the Pinon Pool represented by
the squares colored in green. It shows points on wells that
penetrated the Gallup hut were not completed in the Gallup, but
which were useful in defining the isopac lines as being
identified by the triangles. It shows four proposed wells
which will be drilled for the use as injection wells under the
proposed pressure maintenance project. These are the wells
enclosed by a circle and colored in blue.

In addition to all these other things, 1t also
shows the proposed location of a water supply well which will
be drilled to the Ojo-Alamo formation at about a 450 foot

depth to obtain water for use in injection. The last thing
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that Exﬁibit 9 shows is the recommended outline for the
Pinon-Gallup Pool, pressure maintenance project area. This is
the red line as it 1is displayed on Exhibit 2.

Q Mr. baton, 1 wish you would at this time explain
completely the type formation with which we are dealing with
how the —— whether it's sandstone, limestone, the rock
formation, et cetera.

A The Pinon-Gallup sand is a sandbar which occurs in
the Mancos Shale and, therefore, becomes a Gallup sand which
is totally enclosed or encased in the shale formation. In
other words, shale overlies or underlies it. It exists out
in the direction to the northeast and to the southwest where
there is no sand, the body itself is enclosed in shale. It
is a sand itself, however.

Q In other words, it's a completely, in your opinion,
enclosed reservoir?

A Yes, sir.

Q Now, I noticed that these blue wells axre your
water injection, your proposed water injection well sights.
They are not drilled as of this tlime but it strikes me 2
somewhat unusual pattern from some others I hav. seen and I
wish you would explain why you show {hese particular locations
and why.

A At first zlance, it would appear that there is no
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pattern but recally the tocation of these proposed water
injection wells 1is sSowmewhat based on our experience with other

water injection projects in the Gallup formation in the San

2
Q
z
>
r4
g
4
S
z 23 . . Lo . . .
s % 52 Juan Basin. Particularly, injection projects in the Totah-
=, g9
— z xU . . .
. g ;E Gallup Pool which lies to the northwest of the Pinon-Gallup
=
= & s. Pool and it is the Cha-Cha-Gallup Pool which lies in the
- “9
=R | ,
“«> £ 23 immediate vicinity of the Totah-Gallup Pool.
24 ; :3
= %3 In both of these pools, one thing that we noticed
ERT
2. & Zw that caused a great deal +f trouble in conducting a successful
- .s r4
SR
g g5 project was that this is a situation involving either a very
e 5 &3 £
ad = gg
E; 2 ;§ definite permeability orientation crossing the sandbar in a
[=] “_‘:
' . .;
a5 I g8 traverse manner to its longitudinal axis. In other words,
© -
= 1 2% water injected at a location in .the center of the sandbar
a> v g8
e — & =8

would have a very strong tendency to gco to the edges of the
sandbar rather than up and down the longitudinal axis.
Therefore, any well which was used as injeciion
well which had as an offset to it, a producer which would é
ldcate along this a-ea of permeability orientaiion would very
immediatlely suffer water breakihrough and very little oil
recovery. So we have picked a location for these injectors in
such a mannexr that no such well exists and anticipation that

this field will also show this orientation of permeability

that has been exhibited in these other pools. Now, if this is

the case, whai we expect to happen, as we begin our injection

|
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program, is for water injected into this well in Section 19 for
example, the first water will immediately take the course of

least resistance oui towards the feathexr edge boundary 1o the

4
i
i
L

northeast and to the southwest of the well. Once it hits this

CO 87100
CO 87108

feather edge, then it will have a chance to move laterally down
the lengitudinal axis toward producing wells and in this
manner, give us a much greater conformance factor and better
sweep efficiency and hopefully a more successful project.

Q Mr. Iaston, the reason that you can make this
prediction is based on previous wells drilled in that area, is
that correct?

A Our experience in othsr water flood projects or

water injection projects in Gallup 0il Pools, would, exhibits
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very similar characteristics to this, yes.

Q 1 see.
aeee 10SS: At this point, 1 think,Mr. Commissioner,
I better point out a discrepancy in our application description
from that shown on our Ixhibii 2. Yhere is a one 40-acre tract
in Section 24 that is included in the application but isn'i
shown on our exhibit within this reservoir.
] Will you point out that particular tract, Mr. laton,

and describe it?

A You're referring to the Nertheast quarter of the

Southwest quarter of Section 24, This particular 40-acre tract
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was included as being proposed for inclusion in the pressure
maintenance project area on our application, but upon
contemplation of it, we believe that it should not be in

there and the reason for that is this: The special project

rules which we will recommend here will provide for complete

-55 freedom in transfer of allowable from any well to anotither well
) S,

G . - - . . .

o in any proportion within this proposed pressure maintenance

project area. |
Now, this particular %40-acre tract of the Noriheast
to the Southwest quarter of Section 24 contains a Gallup well

which is producing from the Simpson-Gallup Pool. Ve certainly

DEFOSITIONS, HEARINGS, SYATE MENTS. EXPERT TESTIMONY DAILY COPY, CONVENTIONS
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Gallup Pool. At such time as this well or this tract becomes
productive, if it ever does, from the Pinon-Gallup Poo¢ls, then
at that time we will, under the administrative procedure,

ask that the project be enlarged fto include it.

Q I believe your presentation logically leads into
Exhibit 3 bhere which I believe represents a stratigraphic
cross section of previous wells drilled in this area; would
you explain that exhibit, please, sir?

A Yes, sir. I should have mentioned there is one

other thing that is shown on lxhibit 2 is that the green line

running from the northwest end of the pool to the southeast
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end of the pool aand tabeled AA Prime is the Lrace of a cross
section. Thal cross section is our sxhiibit NMumber 3. It is

simply desiguned to show that Lhe sand member of tihe Gallup

Formation which is the Pinon-tGallup producing interval, is a

readily corrclatible which can be traced from well to well
tliroughout the pool. 1t is, therefore, a continuous member

and tnere are no impediments Lo free movement of fluid in

&

there which wi 1l hinder the successful operation of the
pressure maintepance project. This is really what Exiiibit 3
is designed to show, that the sand wember is contiunuous, it
can be correlated; thatft for this reason there is no reason to
expect that a pressure maintenance project would not be

successful.
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MR. ROSS: Gentlemen, our next exhibit is a small one
and it consists of a pertirent data sheel which more or less
speaks for itself, but I would like for Mr. Baton to clarify
what it represents.

A For the most part, Bxhibit Number 4 is5 sell-—
explanatory. However, 1 would 1like to call your attention io
a few of the pertinent items on it because it is on the bdsis
of the data as shown in ixhibit 4 that we want to recommend

the granting of this pressure mainienance project and the

adoption of special rules to govern il.

Please nole that the uliimate primary recovery f{rom
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this reservoir is expectied to be 715,000 barrels. We expect
by Liie conductance of this pressure maintenance project to
increase that recovery by 476,000 barrels giving a toilal
ultimate recovery oi 1,191,000 harrcls. To do this, we must
then under eoonomics, 329,000 as additional investmenti over
and above that required Tor primary operation. The 1lncrease
in recovery of 476,000 barrels will give us a profii froum ihe
pressure mainienance projecih of 365,000,

) Mr. Baton, would rou say that this project would
tend to foster counservation and would itend to protect
correlative vighhts of all of (he paritics in this area?

A It's certainly in the interest of conservation for
it leads to an inecrease iu recevery amounting to neaxrly a half
a million barvels ¢f o0il. There is no question of violation
of correiative rights for the enlire area is in the Gallegos
Canyon Unit which is already under unitized operations with
Pan Awmerican Petiroleum Corporation as unit operator,

Q Well, npow, isn'l il bLrue that your next Exhibit

Number 5 wore or less is a part of ithe bixhibit 4 and they are

closely related?

A Yes, sir, it is.
] Would vou pleasc explain bxb:ivit, Lheu?
A Actunally, Sxhiibit 5 is siwmply a graphical

representation of tihe performance which we expecl fo achicve
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the Piron-Gallup Pool. The heavy line that is solid

{rom

witich is beginning at zero in May of this year and rising
approximately 12,000 barrels of oil per wonth is the actual

producing rate tuat has been experienced in this pool to

date. This graph shows oil producing rate in barrels per wonth
as a fuuction of time. Now, we expect this field to immediately
Lo oi: deeline under contended primary operations and follow
the line shown by the heavy dashes, the arca wumnder whico is
colored pinik. This is the performance we expect from
continued primavy operatlions.

In approximately March of 1967 there is an arrow
indicating that tiie commencing ot injection operations, This
is a time that we hope that we will be able fo start our

project secondary our pressure maintenance project in this

<“

pool. When we do, we expech that afier a period of time of
approximately nine months later the performance, producing

rate performance will commence to deviaie from the expected
primary performance and will follow the dotted curves labeled
pressure maintenance performance with the area between the
expected primary and the expected pressurc maintbenance
performauce identified in green. This green area renresents
the 476,000 barrels of additional oil thal we expect to recover
from the project.

Q I think at this time we should probabhly consider the
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. ) F] ) ‘3 > 0 .
proposed compleiion procedures ou the oroposed four injection

wells shown on rkxbinit 2. Do vou have a proposed cowmpletion
procedure for your injection wells:

A Yes, sir. That has been marked as bxhibit Numher €.
@ I beg your pardon, it is fixhibit 6. Let the record
so show. Please explain PExhibit 6, Mr. Laton.

A Mr. Ross, as you have mentioned, this is just the
proposed completion procedure for as you know we have not yet
drilled the injection wells. Our special pool rules or
special pressurc maintenance operating rules, as well as
Rule 701 vequires that for & well to be granted iajection well
privileges, if the application for such shall be accowmpanied
by a diagrammatic slietch of compleiion of the well and a log
and we expect to furnish these at the time the wells are
actually coanverted to injection.

But this is the general procedure that will be used,
The only difference between this and the actual well is that
perhaps the depths won'il be the same but in either case, we
axpect to completesly penetrate the Gallup rison with the oil
string to cement that oil string from, completely from top to
bottom using a D.V. tool set immcdiately below the Mesa Verde
Formation tc sceclectively perforate the casing in the Gallup
interval and to inject downlubing landing on a packer with the

packer set above immediately aboui the set ol perforations,
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T T e e

A e —
we would joad the annulus petween the tubing and the casing

with an inhihitcd fluid.

Q very well. Now, Yyou proposc 10 drill a water well

on the 1ocation indicated there and pefore we £O to Exhibit 7

why did you pick this particular location for this well at

that point?

A This well jocation 18 subject to 2 small degree of

change, but it 18 known that this is a pretiy good location

from a grainage standpoint. Actually, ihis entire pool lies

in a tairly rough terrain countyy S0 if you have any choice

of the matter you 1ike to put. your machinery and plant and

everything on a fairly f1at spot, and this 1ocation in the

Northwest quarter of Section o4 fits that condition pretty

well.
Q Now, what is your proposed completion procedure

and what equipment do you propose Lo use 1p conpection with

this well as shown on Exhibit 7%

A We actually are ready, in copneclion with another
pressure maintenance project operate two wells producing from
the Ojo-Alamo formation in the Northeast quarter of Section
24 in the Northwest quarter of Scction %35 of pownship 28 North,

Range 12 West. The proposed completion ot the 0jo—-Alamo water

supply well to be drilled for supply purposes in the Pinon-

Gallup pool would be conducted in the same general manney as

IR ey

.
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was used for ithese two existing wells,

In this case, the eight and five eighths inch casing
is landed at T.D. of about 450 feei{ and is slotted through the
0jo-Alamo sand section and Lhis is the completion of ihe well.

MR, ROSS: I'm sure the Commission and the
Commissioner recalize we can't give you a log on these injection
wells until we drill them, but I would like to ask the witness
if we have anything that we can offer which would reasonably
tend to show what we expect'to encovinter and I believe you

do have a log, lkxhihitl 8.

A Yes, sir, we do.
Q Please describe ii and explain it.
A I have identified as IBxhibit 8 the inductional

electrical log on the Gallegos Canyon Unit Well Number 250
which was the discovery well for the Pinon-Gallup Pool and is
so indicated on Exhibit 2. It is located in the Southwest
quarter of Section 14, Township 28 North, Range 12 West. There
are really only two things on this log that I would like to
call your attention to. Near 1lhe bottom of the log the Pinon-
Gallup pay sand from approximately 5645 to 5662 is identified,
and then up near the top of the log at a location of 280 feet
t0 470 feet there is an intexval colored in yellow which is the
Ojo~-Alamo Sand, which is that sand that we propose to use as a

water supply source.
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Q Mr. baton, about your wa ter source,you expect to

(2]
z
o
& supply it from the 0jo-Alamo. What is the condition oOr
&
(=]
x chemical nature of that water and would you explain Exhibit 9
S 5.
= =9 . M . . .
“ P gg to the Commiss1loll, which I belleve shows the analysls made Y
= - Yg
"""" P ory
. % ;E Pan American's Research Department in this areca.
o> B BZ
T - 4w
— - wZ N . . . - . ] : N
—— g §g A Exhiibit No. 9 is a water analysils showing the
o 5 88
- v 8% . . .
“7 g §§ chemical constituents of the 0jo-— Alamo water found from what
U
L] w ¢ <
= % &3 we call the Gallegos—Canyon Unit water well Number 2, which is
- g 83
Lo w . . . . . .
~ z Zu the Ojo—-Alamo well which I reviously mentioned as beling in
a> < 22 =
= w IO .
. -
— P the Northeast quarter of Section 2%, Township 28 North, Range
a> = ;3 .
o om— » gx } . .
g; 2 3 12 West. The analysls shows the total s0lid contents of that
a P
1 . 2
> z z . . - > -
a> z g2 water to be thirteen hundred fifty-eight parts per million
= I i
S 3 c s . .
‘;5 : 3 containing some gsodium three hundred and eight parts per
23 ¢ B

million and mostly being & sulphate {ype water containing 660

1 parts per millioh sulphate. I expect that the water that we
wiili oncounter at the 0jo-Alamo well in Section 24 will
substantially be identical to the water that 1s shown by the
analysis from the well in Section 3k .

Q Although this water 1s somewhat contaminated, Mr.
Witness, I would 1like 1o ask you, in your opinion, do you belieyve

that the water is compatlible with the formation that you

intend to inject it into?

A Yes, sir. I believe it is. We, as 1 have mentioned

are using this water successfully in another project. The

—— e e e
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project may not be too much of a suUCCeSS, put it's not on

account of the water.,
\Mt. ROSS: Well, 1 think you're fair about that.
Now, geutlicmen, onr application asks for the Commission 1o, in

its order if we &are favorably considered here, to enter in

UE, NEW MEXICO 8710

certain special rules for this avea and this project, apd our
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g
S
o
2
u
x
2z
-
z
3 o .
§3 witness has reproduced an lixhibit 10 here which shows 2
s 2
[aw¥ o] :;
= 5; previous order in the Cha Cha-Gallup 0il Pool.
ON
— $3
= w Q Do you have any couments to make in connection with
e 23
U, E N
S this, Mr. Baton?
S o B
as> =2
- — [ . -
a> =% A only that we consider the rules which were granted
= ¢3
‘ : >3 ) ) .
= z gé for operation of the Gallegos Canyon Unit area pressure
= § 23
= s 2. . , . )
pend 3 24 maintenance project and the Cha Cha-Gallup 0il Pool 1n Ordex
- o
= s 8%
v —_

R-2211, Case 2516 and dated May 1, 19€2 to be almost model rule
for the operation of a project of this nature and that we would
r ecommend the adoption of rules sipilar to these for the
operation of the Pinou-Gallup Pool projcct.

MR, ROSS: Gentlemen, we 8O0 move.

I helieve, gentlemen, that concludes our testimony
except 1 would like at this time to ask the Commissioner to
accept Pan American's fixhibits 1 through 10, inclusive, and
enter the large shects and copies of 1ihe otheXx exhibits in the

record.

ViR, NUTTER: These proposed rules arxre Kxhibit Number

———r————
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MR. HOSS: Yes, sir, they are Number 10.
MR. NUTTER: Pan American's lixhibits 1 through 10

will be admitted in evidence.

(Whereupon, Applicant's Pan
American's LExhipvits 1 through 10
inclusive, were received into
evidence. )

MR. ROSS: We propesed this just for ihe convenience
of the Commission, of course, I believe that concludes our
direct examination. I would like the witness to answer your
guestions, if you have auny.

Mit., NUTTER: Does anyvone have any questions of Mr.
Eaton? |

MR. IRBY: Yes, Your Honor.

MR, NUTTER: Mr., Irby.

MR. IRBY: Frank Irby, State Engineers Office.

CROSS IXAMINATION

BY MR. IRBY:

Q Mr. Baton, I noticed that your Iixhibit 6 is slightly
different than the diagrammatic skeitch of the completion
procedure submitted with the application, particulerly in that
the perforation points are slightly different and the setting
of the four and a half inch ecasing is different.

A Yes, sir. We discovered an error on that and made
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We found one thing, that the casing was shown

a correction.

to be set a thousand feet above ithe perforated interval, and
also I noticed that the perforated interva”™ shown was, appeared
to be a great deal thicker than I expected the Gallup Sand to
ever be so as this was just a typical diagram I thought it

ought to be somewhat toned down though, to he more iypical.

MR. ROSS: Loes that answer your question, sir?

MR. IRBY: Yes, sir, it does. Now, I have another

question,

SPECIALITING IN: DEPOSITIUNS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DALY COPY, CONYENTIONS
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— Q On your water supply well, what sort of formation
Q .
'gg is above the itop of this Ojo-Alamo Sand?
é;‘ A Mostly shale and surface sands.
=
= Q And immediately above 1 presume is where the shale
-as
i is?
A Yes, sir.
Q Is it pretty dense shale?
A Yes, sir. Pretiy dense shale.
Q And then down at your depth, I believe it's 480 or

470, isn't it, at the bottom of your Ojo-Alamo Sand?

A Yes, sir.
Q What do vou find below that?
A Immediately below is about a fifty or sixty foot

shale section, impervious shale sectioun.

Q I realize it doesn'{ pertain to this case, but is
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this Ojo-Alamo sand found in rather extceusive areas beyond the
limits of this pool, the oil pool?

A Yes, sir, and ﬁo, sir.

M. ROS5S:  We have an expert waler witness, too.
I think he is well qualified.

A The O0jo-Alamo Sand is aciually a blanket. Sand
throughout the San Juan Basin area and back in this east and
southeast direction is quite extensive, In fact, it goes
clear over to the Jdemez Mountain range where it outcrops,
which is probably seventy or eighty miles. Out to the north
and to the west we are pretiy near the end of it. In fact, it
is exposed along the Gallegos wash here. It's also exposed
along the Animus River which this map does not show, but the
Animus River runs generally northeastward out of the town of
Farmington. Between the town of lFarmington and Aztec the big
sandstone bhluffs which drop off along thc Animus are the
Ojo-Alamo, so it 1is quite an extensive formation if you limit

it to talking ahout back in the east and southeast and south

direction. We are almost to the northwestern and western edge
of it.
Q Then any saturation ouiside ol your oil pool here

would probably be to the south and east?
A Yes, sir.

MR, NUTTER: Has that been recharged over in the
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Jemez, do you think, George?

THE WITNESS: Yes, I think it is. Along that
exposure, along Animus River banks there are some gprings tha
seep, so it appears that this is the exit portion and the
recharge is up at a much higher elevation in the Jemez range.
0f course, this is so far away that within the small tinme
interval that we're going to be talking about we're not going
to benefit from any recharge, anyway, but yes, it is being
recharged,

MR. IRBY: I could ask you a lot more interesting
guestions, but it doesn't pertain to this case, so I quit.

CROSS EXAMINATION

BY MR, NUTTER:

Q Mr. f#aton, according to the way 1 count the wells,
you've got four injection and five producing wells., 1Is this
the complete pattern of production and injection wells, hoth?

A This is all that we plan at this time.

Q You feel that you have encountered the end of the
pay on the northwest and the southeast in both, then. You
have got it contoured out?

A lssentially you will notice, Mr. Nutter, that we
picked two feet of pay out here in this well,

Q vhich is the Dakota well at the southeast end?

A Yes, sir. That's corrcct. The well I'm pointing

t

to




[ - ) <
is the Dakota well in the southeast part of Section 20,

Actually, iwo feel out on the cdee of these Gallup sands is

¥

not the same as two feetl up in {he wmiddle. You have a decrease

28
§§ in quality along with this deteriovation and pay thickuess, too
- 5§
;2 50 I really don't ihink vyou could make a coumercial well oul
i
] here in Section 20 although there is indicated (o be a Jittle

segment of sand cntl there.

a3
20

Now, iT in sometime in (he future this well

which is the well in the Southeas! vuartetr of Section 19, if it

began to buzz and umake a 1ol of oi} which indicates it might
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= be completed in something that is in contact with more zcse;v01$
1

S . ; . )

Qs out here, then we can give consideration to the developmont

o=

e - . - T 1. e 3

gg of this and enlargc the project arca. Yes, vight now I think

=

we have defined the ends of it.

Q So it will be a total ol nine wells recelving
allowable under rules such as you npropose here?

A Yes, siv.

Q And you would have complete flexibility nf
transferring this nine well allowable on any producer that
could make it?

A Yes, sir,

REDIRECT LEXAMINATION

BY MH. ROS5S:

Q With regard to Mr., XIrby's question, don't you intend
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r—to completely cemén{ these injeetion wells above the Mesa
Verde?
A Yes, sir, they will be completely cemented from top
to boltom as are our producers, incidentally.
MR. IRBY: That's the way I rcad the sketch,
MR, ROSS: Yes, I wanted to be sure that point was
clear.
( In connection with ithe Commissioner's questions,
isn't it sometimes desirable 1o swifech yvour injeciion wells to
producing wells and vice versa®?

A On ocgasions.

Q I don't anticipate thalt will be truve here, but we
want flexibhility so we can deal with the situation as it occurs

A Yes, sir, and our proposed rules will provide for

administrative approval for changing injection wells or the

addition of injection wells.

RECROSS JXAMINATION

BY MR, NUTTIR :

Q well, now, Mr, laton, I noliced that three of the
four injection wells are on the south side of the green line wh
which runs more or less right down the axis of the sandwinds.

Would those wells he up-dip slightly from the axis?

A Yeu, sir, surc wonld.
Q Then the fourith weli is located just north of the

o
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approve it.

Mi. NUTTER: Does anyone else have any thing they

wish to offer in Case 34987 If there 1is nothing in this case

DALLY COPY, CONY ENT!ONS

we will take the case underx advisement and the hearing 1S

O 87101

56-1294 ¢ ALBUQUERQUE, NEY! MEXICO 87108

adjourned.

(Whereupon, the hearing was
concluded.)
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STATE OF Nﬁw MEXICO )
COUNTY OF BERNALILLO )

I, JERRY POTTS, Notary Public in and for the County
of Bernalillo, State of New Mexico, do hereby certify that the
foregoing and attached transcript of hearing was reported by
me in stenoiype and that the same was reduced to typewritten
transcript under my personal supervision and contains a true
and correct record of said proceedings, to the best of my

knowledge, skill and ability.

/’ ;/' |
S &_:7/// )

NOTARY (?UK‘CIC’

N
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My Commission Expires:

July 10, 1970

( do hereby oortify that the foregoing is
a cooesato reoort af tMe Srocnedlings
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EXHIBIT NO. 4

PERTINENT DATA SHEET

——

RESERVOIR ROCK_AND RESERVOIR FLUID PROPERTIES

PINON GALLUP OIL POOL
SAN JUAN COUNTY, NEW MEXICO

Original Reservoir Pressure, psig

Estimated Reservoir Pressure at Initial Injection, psig

Reservoir Temperature, °© F,

Saturation Pressure, psig

Selution Gas-0il Ratio, Cu. Bt./Bbl,

Original Formation Volume Factor

Crude Viscosity at Bubble Point Pressure and
Bottom Hole Temperature, cp

Average Crude Gravity, °© API

Producing Mechanism

Average Porosity, % {Core Analysis Well No., 250)

Average Permeability, Md (Core Analysis, Well No, 250)
Average Water Saturation, % (Core Analysis and Logs)

Average Net Pay Thickness, Ft.
Type Accumulation

Proven Productive Acres

PRESSURE MAINTENANCE PELRFORMANCE

Ultimate Primary Recovery, Bbls,

Ultimate Primary Recovery, % OIP

Pressure Maintenance Recovery, Bbls,

Pressure Maintenance Recovery, % OIP

Ultimate Recovery (Primary and Secondary), Bbls,
Ultimate Recovery (Primary and Secondary), % OIP
Water Injectivity BWPD/Well

Water Injection Pressure, psig

Life of Project, Years

WATER SUPPLY

Formation
Depth, Feet
Estimated Production Rate, BWPD

ECONOMICS

Primary Investment
Secondary Investment
Profit from Project

1470

1000 .

159"’/

1470

620
1.38

0.l
41 - 43
Solution Gas Drive
10 (Range 9.0-13.6%)
15 (Range 1.2 - 35)
25
y
Stratigraphic Trap
(Sand Bar)
2420

715,000
15
476,000
10
1,191,000
25
1,000
1,000
17

Ojo Alamo
450
5,000-6,000

$350,000
$329,000
$365,000




2 1/2" tbg. landed at
5550

DIAGRAMATIC SKETCH EXHIBIT 6

COMPLETION PROCEDURE AND EQUIPMENT

I

—_ PROPOSED WATER INJECTION WELL
PEE_N GALLUP PRESSURE MAINTENANCE PROJECT

Top 2nd stage cement Q'

8 5/8" CSA 250'Cement with 150 sacks class ""C"
containing 2% calcium chloride

; [N
ey 13} i
. ——— 4 1/2" Casing P /.
[ L™
(/ i /\' '
7 3:’,’7 Pl
/’, L o’
i -

|~ 21/2" Tubing

.~ Dv tool at 4400! Top lst stage cement 4400

/,/

- -

4 1/2" Baker Model " P', Packer sct at 5550
. - Perforate 5610-25' with 4 spf
4 1/2 " CSA 5700'. Cement 1st stage with 350 sacks

e class "C'" containing 6% gel & 2 1b. med. tuf plug per sack

followed by 100 sacks class "C'" Neat. To be circulated.
Cement  2nd stage with 1100 sacks class "C" containing
6% gel and 2 lb. med. tuf plug per sack followed by

50 sacks class '""C'"neat. To be circulated




EXHIBIT 7

DIAGRAMATIC SKETCH
COMPLETION PROCEDURE AND EQUIPMENT
- PROPOSED WATER SUPPLY WELL FOR
PINON GALLUP PRESSURE MAINTENANCE PROJECT

GL 5687' (EST) Location: NW/4 Section 24, T28N, RI2W

Top of Ojo Alamo Sand 280' (EST.)

b
1aiall
IARA

Li
L SN
™y

Casing Slotted Over Water Productive Interval

L laly
Tr1Ivy ot
RN

"Ls 5/8 Casing landed at 450" {EST-)

A




CAIIRIT NO, 9 } )
FORM 86 1-62 paAN AMERICAN PETROLEUM CORPORATYMN )

g RESEARCH DEPARTMENT /
WATER ANALYSIS :

veter Well No. 2 lab. No T-15,318 ‘-
1 1,

Leasc Gallegos Canyon Unit well No
Ficld S. B. Caa Cha Gallup County-——SEX Tuan Seate e axico
Quarter or Survey— 1k A_‘_._———Bik_____—-—scction___BlL___—————' T, 208 r12H —
Exact Location S Sample Series No =
Producing Stratum Qio 5lamQ 4 ’___,__.fJBTD Total Depth T —
Stratum Yiclding Sample Olo Alamo 4_____.—————!}0“______‘_.———-—-‘7“ e
Condition of Wello— e —— e
Sample Collected Froz Yell head. 4‘_,___——-Mcthod Used R
Colleczed by. F. W, Foell ) ~__Date Collecte 2-25-6 Date Reccivcd__3:_1:."_6-3———"
Transmictal Lester by___L' 0, Speer, Jr. ‘___________—————-——‘Due__g’_a__:_}.———jil- N’1027'535'1l N
i Per Cent Per Cent Calculated ]
Radidle \ An!:{'y’;. \ (s) P. P. M. \ () \ @) X \ R‘e;:lt::g \ Compousd pP. P. M.
Na oo 68 1 308 0438 Na:50s
Ca- .92 0499 .6 NaCl
Mg 0822 8 Na,COs
Te ] NaHCO» 336
‘ | * CaSO: 319
CaCls
18.60 660 0208 13.73 6.30 CaCOs
L2 0282 1.18 3.12 [ Ca(HCO»
o 0333 MgSO.
HCO 17.97 N 0164 .00 10.5 MeCls
H.S i MgCCh
Mg(HCO:):
Total solids 35 3 summation of radicles 8 PPM
Total solids by evaporation 2ad ignition of residue . J
_S_a_molc as received: Resistivity: ohms/M'M 6.27 st 71" B, | »H Value T.
PROPERTIES OF REACTION IN PER CENT
PRIMARY SALINITY: SO. & O e WD cqul valE R < R ———— — [ 0.86..%
SECONDARY SALINITY: 1f SO. -+ Cl is greater than Na () e S ._...._.........._.......=..._,_.....—.................‘7'o
Then SO & Cl S T equal value of Ca F M s ..._._.,..__,_,....._—,.....ﬂ...,l-ﬁ@_..%
PRIMARY ALKALINITY: Excess Na (K) oves SO A Cl Zeemarmsesnmmmee™ with equal value of COv + S......,,._.....-«—-—........-’-..........----_-—- o
SECONDARY ALKALINITY: Excess Ca + Mg oves SO: + €l = _with equal value of COs +.,“..,.._“u._u..”,_~......»-.,_.._,,_2_,l.:_3£;_—.«v/.
CHLORIDE SALINITY: Ct + (SO« + [07) P X 10000 = oL D
SULPHATE SALINITY: s0. + (50. + C S g L1 = 92209 e et
NOTE: Mulkiply Parts per Million by 0583 to obtain’ Grains per Gallon.
REMARKS: . Ryznar” gtapility IndeX (ZpH3 - pd) = 6.63 at 80°F
J, L. Hoy, Jr. T

W. T. Smith : An index of 6.0 or less indicates & tendency to precipita.te

o, M. Curtis
1. 0. Speer,

G. R. Newton (2)
probably will not form 2 protective coating of calcium cg.rbonate._

Jr. calcium carbonate; while an index above 1.0 indicates the water

AN

Mﬂ%ﬂﬁ‘"" Q[J(""J’ 3225263

e e e
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LALAle

. N . PEEY -
Caiyen Vel Aoou Lo U Yeals Ban .Xu..x\ me Ly,
Nuw ‘\\A\\i. ey bived.
af PCun Aaniescsoy Poiealoin Gor-

Geddedns o hrnanice project,
N P S LU S
wan Cownoy, Now Sivaico,

Su‘:n J
CASI) NO. 2016
Order No. R-2211
OnDER OF TN COMMISSION
SNION:

T e

i rg, v \Io.\:ico,
inted by the it Con-
1.C0, Ll aiter refersed Lo
.:.Lc with Dule 1214 of the

1%2, the Co“mu«xcm, a
ved the application, the

amen udt.l()‘\b of the Examiner,
A, Utz, and oux.o Tul 1\ .;(.\:aed in the premises,

FINDS:

(1) Thaau
8 ne Com

; m.e pul 5lic notice having been b.\ en as required by
has jurisdiction of this cause and the

TPan American Petrolenm Covpora-
3 itute o pressure maintenance project in
anyvon Univ Area, San J«m County, New Mexi-
Cha-Gal luo Oil Pool, with the injection of water
1 2 wells lecuted in Scetion 7.3 Tovaship 28
13 West, NMPA, San Juan County New Mexieo.
> applicant proposes that an administrative pro-
shied whereby m.ld vroposed maintenance pro-
be expanded for gosd cause shown, and whereby

19

al weils in the project area may be converted to water

3
jad

Rules and Regmlations for the operation
san Unit Cha Cha 1-Gallup Pressure Main-
ght u‘ad ne nromulgated and, for operationzl con-
“ules should provide certain flexibility in author-
tion of the project allowable from any well or
gject in any proportion, provided that no wwell
eq whalchh directly or d.‘,one.!ly offsets o well
3 prodacing from the same common
ald be allowed to produce in excess of top
unit allowsa he Cha Cha-Gallup Oil Pool until such time
as the well has sorienced a \hUhd'?u 2] re sponse from water
injeetion. \.m,n sum a response ha 13 occuubd, the well should
ha permiticd to produce up to two times top unit allowable for
the Chna C“" G.u]h) 0il Pool. Procuction of such well at a
higher rate should be authorized only after notice and hearing.

Ir1Is ’121??‘ FORF. ORDERED:

(1) That the applicant is hereby authorized fo institute
a pressure maintenance project in the Cna Cha-Galiup Oil
Pool, San Juan County, New DMexico, by the injection of
water m»o the G.mup formation through the following-described
wells in Seetion 23, Township 28 North, Range 12 West:

Ga 1‘e~0> Ca'\von Unit Well No. 97, Unit D, and
Gatiegos Canyon Unit Well No. 112 Unit 1,

O
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Secenll Tdden om

Loo Gadion Caiyon 4 Chu-
Biee Profea, Han (u..« Ly, New -iLMcO. uT\.
an fonows, elieenive .\..L_/ 1, 1062
RULES AND TH (:fu"f["()f\'s
ROV (,.\\\ ON UNIT CHA CIIA-GALLUY
PRROSHUNE MAINTEN x\(d: ’)IiOJk (tl
i ’I T Tn. nrojege of the Galleos Carnyon Unit
i -(ial I're. Hplenance I‘L\J«-cb, San  Juwn
2 orefarred to ws the Projeet,

! ‘On el wz doliows
TOWNSHIDP 28 \P/‘»."L‘H, RANCGE 12 WIEST, ;\BII’I\L

Scetion 19: Lot 4

Seetion §0: Lots T and 2
TOWNSHIP 28 NORTH, RANGE 12 WEST, NMI)I

Scetion 144: b\»’/i

Seetion 28t

Seetion 21 \\\’/ S/2 NW/4, SW/4 NE/4, NW/4 SE/4,

g/ \ﬂ/

Scetion 250 N/2 N/2, §/2 NB/4

.,.cctlon 26: N/2 N/2

RULE 2. TI.\‘ allowable for the Projeet shall he the sum
of the ailowalles of the several wells within the projeet area,
including those wells which are shut-in, curtailed, or used as
injection wells.  Allowables for z2il wells shall be determincd
in & manner hereinalter preceribed.

RULE 3. Allowzblea for inlection wells may he truz:sfcﬂ'zcd
to proeducing wells within the project ared, as may the allow-'
ables for yroducing  wells which, In the intcrest of more
cfficient operation of the Project, are shut-in or curtuiled bo-
cease of hixh gus-oil ratio or are shui-in f()r any of the fol~
lowing reasons: pressure regulation, control of patt tern or swee)
ciliciencies, or to obscrve changes in I]L«?b%\ll‘ ¢s or changes in
characteristics of reservoir hquxds or progress of sweep.

RULE 4. The allowable assigned to any \"1E which is
shut-in or which Is curiailed in vcomnnm, wnh the provisions
of Rule 3, which allowable is to be transferred to any well or
wells in the px‘o;cct area for pz’cﬂuct on, snall in no event be
greater than its ‘.:niuv to preduce during the test preseribed
by Rule §, below, or greater than thc cuumt top unit allowable
for the pool during the month »f {ransfer, whichever is less.

RULE 5. The allowable assigned to any injection well on an
80-acre prorvation unit shall be top unit allowable for the Cha
Cha-Gallup Qil Pool.

RULE 6. The allowable a:mgncd to :113 well which is shut-
in or curtailed in accordance with Rule 3, shall Le dr,-termincd
hy a ‘”-hour tes» at o stabilized rate of p o(‘uc"on \\hic‘x =‘1
be the final 24-hour mnod of a 72-hour test thiroughout mucn
the well should be produced in the same manner %nd at con-
stant rate. The dm}y tolerance limitation set forth in Com-
mission Rule 502 I (a) and the limiting gas-oil ratio ( ,000 to
1) for the Cha Cha Gallup Oil Pool Shall be waived dumm,
such tesis. The project operator shall notify all operators off-
setting the well, as well as the Commission, of the exact time
such iests are to be conducted. Tests may be witnessed by
representatives of the ofisetting operators and the Comimission,
if they so desirve.

RULE 7. The al owable assigned to cach producing well in
the PlOJLCt shall be equal to the well's ability to produce or
to top unit allewable for the Cha Cha- Gallup Oil Paol, which~
ever is less, provided that any produeing well in the project
area which directly or diagonally offscts a well outside the
project area producing from the same common source of supply
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formula:

wir}\ tha muown.a
Br = (Vw inj — Vw prod) X 5.61 X _Pa X 520° X 1
15.023 Tr Z

.
Wwacera:

Eg

.3 equivalent of net water
leme of water injected, barrels

Vw inj
\o*umc of water proauced

Vw prod

‘«.\ (a3 E4e
PRI

borrels
5.61 = Cuble foor cquivalent of one bar c‘. of water
Pa = g reservoir pressure at a datum of -+
st abave sea lo;‘ul, psig -+ 12.00, as
ned from most recent survey
15.025 = bmo, 1)51
520° = buse of G0°F  expressed as

b to:‘m)q‘athre
teservoir temperature of 158°F expressed as
abs hztc uen.pgmture (618°R)
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LULE 9. operator shall, withi
three days owite fa,r Narihw

it to > Cominissiv

New Ilexico hus been establ
@ P re Mualatennnce Project Op
‘{:‘.‘“‘\‘Chuuk by the Commissien, outlining i““u,n
‘m. recuesting  allowables for cuch of the severs
the Project as well as the total Project ailowable. The

I’rc\:u" daintenance Pro;»c‘ O,m‘.”o:‘s Report shall

the do

iiL’LZS 10. The Commissi on q‘n"ll, upon voview of the report

and aiter any adjustmenis deemed dicce .\«.n\, ealeulate ihe
allowable for cmh well in dn Project for the next .succ“mnf;
1u.:~‘n in accordance with these ru‘.c:. Tre sum of the allow-

lated sh all be assizoed to the Project and may
vells in tne Projeet in any proportien

exeept that o well in the Projeet wiich directly or dingonally
oftsets a well outside the Project purodecing irem the same
commien gource of supply shall produce in excess of two times
top unit allowable for the pool.
RULE 1i. Tae conversion of pxoducm" weils to injection,
the drilling of ¢ ddi.iox al wells *or m,]gct’on, and expansion

bles so L‘{.f(’
‘ux praduced from me

of the p‘-ogcm avea shall be accomplished only after approva
of the same by thy kum stavv-Divector of the Commission. Lo
obtain mnh approv al, the Iro,}kcu operator shall file proper
apntication with the Cominission, which npphcatxox., if it sceks
auihorization to econvers additional \'.'eHs to injection or to drill
additional injcction weils shall include the fol 10\"mfr-

(1) A plat showing the location of pronosed injection well,
all wells within the project avea, and oifset operators locating
wells whieh offsct the project area.

{2) A schematic drawing of the proposed injection well
which fully deseribes the casing, tubing, perforated interval,
and depth showing that the injection of gas or waler will be
confined to the Gallup formation.

(3) A letter stating that all offse
injeetion well hove bLen 1u1'n.shna a
application and the date of notification.

The Spcr“tm‘y-Diremm may approve the pzo sosed injection
well 1f, within 20 days after receiving the pnlumxon, no
objection wo tne )nopouxf is roceived. The bcc:ota‘:y Director
may grant immediate approval, provided waivers of objection
are reecived from all off'sel owerators.

Expansion of the projeet area may be approved by the
bcc“et.).rv-])ncctor of the Commission aummlsurat\.vely when
good cause i3 shown thercfor.

(8) _ That jurisdiction of this cause is retuined for the entry
of such furiher orders as the Commission may decm necessary.

DONE at Santa e, New Mexico, on the day and year herein-
above designated.

t operators to the pronosed
complete copy of the
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