. CASE 3066: Application of GULF

for a waterflood project, Lea

County, New Mexico. i
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Docket No. l6-64

DOCKET: EXAMINER HEARING - WEDNESDAY - JUNE 10, 1964

9 A.M. - OfL CONSERVATION COMMISSION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

The following cases will be heard before Danlel S Nutter, Examiner, or Elvis A.
Utz, Alternate Examiner:

CASE 3063:

CASE 3064:

CASE 3065:

CASE 3066:

CASE 3067:

CASE 3068:

CASE_3069:

Application of R. C. Davoust Company for a unit agreement, Eddy County,

 New Mexico. Applicant, in the above-stylad cause, seeks approval of

the Turkey Track Section 3 Unit Area comprising 480 acres of State land
in Section 3, Ibwnship 19 South, Range 29 East, Eddy County, New Mexico.

Application of R. C. Davoust Company [6fr a waterflood expansion, Eddy
County, New MExicoc Applicant, in the above- ~styled cause, seeks the
expansion of the Turkey Track Quéen Waterflood Project in Section 34,
Township ' 18 South Range 29 East and ‘Section 3, Township 19 South,
Range 29. East Turkey Track Field, Eddy County, New Mexico, to include
the Graybar° formauzon.

Applitation of Gulf‘Oil Corporation for a unit agreement, Lea County,
New Mexico. Applicant, in the above-styled cause, seeks the approval
of the Wes¢ Péarl Queen Unit Area comprising 2520 acres, more or less,
of State, Feeiand Federal lands in Township 19 South, Range 35 East,
Lea County, Néw Mexico.

Application of Gulf 0il Corporatlon for a waterflood project, Lea County,
New Mexico, Appllcant, in the above-styled cause, seeks authority to
institute a waterflood project in the Pearl Queen Pooul by the injection
of water into! the Queen formation through 30 wells in Sections 28, 29,

30, 31, 32, and 33, Township 19 South, Range 35 East, Lea County,

New Mexico.

Appllcation of Texaco Inc., for the creation of a new oil pool and for
special tomporary pool rules, San Juan County, New Mexico. Appliecant,
in the above-styled cause, seeks the creation of a new oil pool for
Pennsylvanian' production for its Navajo Tribal AL W2ll No. 1 located
in Unit H of Section 28, Township 26 North, Range 18 West, San Juan
County, New Méxxco, and for the establishment of temporary pool rules
including a prov1sion for 80-acre spacing and a GOR limitation of 4000
to 1.

Application of Amerada Fetroleum Corporation for a salt water disposal,
Lea County, New Mexico. Applicant, in the above-styled cause, seeks
authority to dispose of produced salt water in the interval from BQO5
to 9033 feet,?Pennsylvanian formation, through its L, H, Chambers Well
No. 2 located in Unit C of Section 11, Township 12 South, Range 33
East, Bagley Field, Lea County, New Mexico.

Application of Continental 0il Company for a pressure maintenance pro-
ject and a dual completion, San Juan Ccunty, New Mexico. Applicant, in
the above-styled cause, seeks authority to institute a pressure main-
tenance projeéct in the Pennsylvanian “CD" formation underlying its Rattle-
snake lease in Sections 1, 2, L1, and 12, Township 29 North, Range 19
West, Rattlesnake-Pennsylvanian "CD" Pool, San Juan County, New Mexico.
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- - . CASE 3038:

June 10 Examiner Hearing - Docket No 16-64

Initial injection to be through two wells located in Units B and H

of Section L1, one of which; No. 146 in Unit B, would be dually com-
pleted for watet injection through tubing and Pennsylvanian "B™ Gas
Pool productior through the casing tubing annulus. Applicant further
seeks the promulgation of special rules for the operation of said

project.

Application of Kennedy Oil Company for a waterfiood buffer zone and
capacity allowables, Eddy County, New Mexico, or a determination that
an offset well is producing primary oil. Applicant, in the above-
styled cause, seeks the designation of the N/2 SW/4 of Section 20,
Township 16 South, Range 31 East, Square Lake Pool, Eddy County, New
Mexico, as a buffer zone adjacent to a waterflood project operated

in the S/2 SW/4 of said Section 20 by Newmont 0il Company and the as-
signment of capacity allowables to applicant!s Rowley Federal Wells
Nos. 1 and 2 located in Units K and L, respectively, of said Section
20. In the alternative, applicant seeks: a determindtion that the
Newmont weli located in Unit N and applicant’s wells in Units K and L of
Section 20 are producing primary oil and are not affected by the New-
mont waterflood. Upon such determination, applicant seeks the assign-
ment of normal ptimaty allowables to the wells located in Units K, L
and N of Section 20. :
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ROSWELL PRODUCTION DISTRICT

w. 8. Hé-pkins 1964 M Iu PH 1 : 32 P. O. Drawer 1938

- i DISTRICT MANAGER Roswell, Néw Mexico BB201
? : M. L. Taylor ©o- June ll, 196’4-

OISTRICT PRODUZSTIGN B

tTANAGER
F. O. Mortiock

CISTRICT EXPLORATION
MANAGER

H. A. Rankin
DISTRICT SERVICES MANAGER

0il Conservation Commission
Post Office Box 2088
Santa Fe, New Mexico 87501

Attention: Mr. Dan S. Nutter,
Chief Engineer
Re: Case No. 3066
West Pearl Jueen Unit Waterflood

Gentlemen:

) In testimony before the 0il Conservation Cormission at
the June 10, 1964 Examiner Hearing pertaining to Case No. 3066,
Gulf offered two plans for dually injecting water intoc the Jueen
reservoir underlying the West Pearl Jueen Unit. These two plans
were described in Exhibits 8-11, which were entered in evidence,
and outlined proposals for dually injecting through either two
strings of coated tubing or simultaneously through one string of

. tubing and the tubing-casing ennulus. Gulf indicated that neither
plan had definitely been decided on since there were pros and cons. ... ... . . i oo
for ea¢h which would have to be weighed and analyzed by our field
personnel prior to a fipal decision. A decision has now been
reached; Gulf plans %o dually inject water into.the Queen reservoir
JggggggL;ngectlon.ue_ls equipped with dual strings of tublng as..
illustrated in Exhibit N . 38 and detalled 1n tabular form in

Efﬂiblt No. 9,
Yours very truly,
E DGB:sz M. I. Taylos

ce: Mr. Frank E. Irby
Chief, Water Rights Division
State Engineer'!s Office
Capitol Building
Santa Fe, New Mexico 87501

¥rs, Marian M. Rhea
Svupervisor, Unit Division
State 1and Office

Post Office Box 1148

Santa F2, New Mexico 87501
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OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

June 19, 1964

Rr. Bill Kastlerx
@Gulf Oil Corporation
Poat Office Box 19338
Roswell, Mew Mexico

Dear Mx. Kastler:

Bnclosed hegewith is Commission Oxder No. R-2729, entered in
Case Mo.(3066/ approving the West Pearl Queen Watexflood Project.
Injection 1 be through plastic coated tubing, and, in the
case of dual injection wells, through parallel strings of plastic
ocoatad tubina. with separation of the zones by means of . pack.n.

Accoxding to our calculations, when all of the authorized injection
wells have been placed on active injection, the maximum allowable

" which this project will be eligible to receive under the provisions

of Rule 701-BE-3 is 2310 barrels per day.

Plesase report any erxror in this calculated maximum alloﬁahla im-
mediately, both to the Santa Fe Office of the Commission and the
appropriate district proration office.

In order that the allowable assigned to the project nay be kept
current, and in order that the operator may fully bencfit from
the allowable provisions of Rule 701, it behooves him to promptly
notify both of the aforementioned Commission offices by letter of
any change in the status of wells in the project area, i.e., when
active injection commences, when additional injection or producing
wells are drilled, when additional wells are acquixed through
purchase or unitization, when wells have received a response to
water injection, etc.




OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

-2
Nr. 3ill Kastler

Your ccoperation in keeping the Commission so informed as to
the status of the project and the wells therxein will be appre-.
aiated,

Very truly yours,

A. L. PONTER, Jr.
Secretary-Director

ALP/ix

Enclosure

ecs 0il Comssrvation Commisgsion
Hobde, Bew Mexico

Mr. Prank Ixby
- State Engineer Office
Santa Pe, New Nexico
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STATE GEOLOG:ST
A. L. PORTER. JR.
SECRETARY - DIRECTOR

MEMBER 3 ,
N
P. 0. BOX 2088
SANTA FE
87501
nr. Blll Kastler L
Gulf 0il Corporation : ,19
Post Office Box 1938
Roswell, New Mexico
Sentiomem .
: ﬁ-‘:éi?seu'ueféﬁiiﬁ*zs :EE;;;;Z? gyder No. R.2729 | entered in Case
30 approvin'g the £l
at Flood Project. s ,,/o/m =S /C Horev A /L,ﬁ 0 S
Ml re— / -4 /Jfg é‘f}ﬂ/’é‘ro (C)(:(‘{"VJ Wc,( ¢,_., /‘;(‘t (/%\ /
According to our calculation when all of the authorized irffection 2
‘wells have been placed on active injection, the maximum allowable which this /sc
project will be eligible to receive under the provisions of Rule 701-E-3 S X
is 2310 2310 barrels per day. C—f’q::

 both to the Santa Fe office of the Commlssion and the appropriate District R

Please xeport any error in this calculated maximum allowable immediately, <

proration office. . _ » ST
Se
In orxder that the allowable assigned te the project may be kept current, =

and in order that the operator may fully benefit from the allowable provisions ~=_°-

of Rule 701, i+ behooves him to promptly notify both of the aforementioned

Commission offices by letter of any change in the status of wells in the project /{QZ’
~8rea, i.e+ when active injection commences, when additional in3ection or .
producing wells are drilled, en additions]l wells are acquired through purchase e
or unitization, when wells have received a response to water injection, etc. A
/..«
Your cooperation in keeping the Commission so informed as to the status - -
-of the project- and the wells thereln will be appreciatsd. R
Very truly yours, °:§:‘
3
A. L. PORTER, Jr.
Secretary=-Director
cc: Hobbs 0OCC
Frank Irby
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i _ BEFORE 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. _3p66

o - : ’ \ .- . Orde'f No. R".Z« (2/)22‘772/

FOR A WATERFLOOD PR
NEW MEXICO.

ORDER OF THE COMMISSION

BY THE COMMISSION‘

ThlS cause came on for hearing at 9 o'clock a.
June 10 1964 , at Santa Fe, New Mexico, before E&aﬁ!ﬁer
Exandnen_duly.appoxntad_by-the-O;&-Gensesvatiea-eemmtssiearcéFNtw
Mexico, -hersinafter-referxed-to-as-the-‘Commission; V'—in accordence
with Rula-12id4 of-the-Commission-Rules-and-Requiations-—

NOW, on this__ - day of . Jyne , 19 64 ‘the Commission,
a quorum belng present, having considered the spmiteatiom-véhatestimony,.

“the record, SKGeDoecasoxxx and the recommendations of the Examiner,
------------------ , and being fully advised in the premises,

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

(2) That the West Pearl Queen Unit Ag 3§menﬁihas been
issi 274
approved by the Commission by Order No. R- that the West
Pearl Queen Unit Area comprises 2,520 acres, more or less, of State,
Fee, and Federal lands in Township 19 Socuth, Range 35 East, NMPM,

2 Count: ", Mew Mevico, 25 more fully described in said order.

§ d; Ral z'sao_aw.,) /404%14./

) 7&:;: AJCL&ZV ;E“@4‘¢;?¥3;?£:<5} :?;;“J§‘1P‘%7L~_ 
;q , Kasnge 35 Egut, UMPH, Lor '

dﬂ That the applicant, Gulf 0il Corporation, seeks permis-—
sion to institute a waterflood project in the Pearl-Queen Pool in

the West Pearl Queen Unit Area by the injectiondof‘wateﬂginto t@g
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"CASE No. 3066

iy
Hi
i

} (é)) That the proposed waterflood project is in the interest
| :
d

’of conservation and should result in recovery of otherwise unrecov;

gerable oil, thereby preventing waste.

(’7’) 'I'hat the subject application should be approved ang

!
4
!
hthe project should be governed by the provisions of Rule 701 of
]
|
i

ithe Commission Rules and Regulations.

zx T AR M

— éf_..,ff 35 f@?‘ Z’M’Wf’? ,44»44( e

IT IS THEREFORE ORDERED:

(1) That the applicant, Gulf 0il Corporation, is hereby
authorized to institute a waterflood project in the Pearl-Queen
Pool in the West Pearl Queen Unit Area by the injection of water |

28 5
into the Queen ‘formation through the follow1ng-descrlbed %wélls

in Towhship 19 South, Range 35 East, NMPM, Lea County, New Mexico:

Sl 2T

e - S S — eyt e

. WELL

‘Cabot Carbon State Well No. 5
Cabot Carbon’ Stat Well No. 1

Cabot Carbon’ State(; Well No. 4
.~Cabot Carbon Stat&sW e]} No. 7

g : Curtis R. I 1N Superlor Federal Well No. 2
: ; Shell State ell No.
: Cactus Parks Well

Skelly Hobbs-~ S}: te ﬁell No.
8 Gulf Lea-State el.g No. 1

| Gulf Lea-StatefWell No. 4

i Cactus Gulf- Statef\Well No. 4
Cactus Gulf- StateAWell No. 2

- .’o
Gulf Lea—StateB yell No. 3
Gulf Lea-StateR ell No. 1

23/
Cactus Aztec-State Well No. 2
Cactus Aztec-State Well No. 6
Cactus Aztec-State Well No. 4
Cactus Aztec~State Well No. 7

< 3&
Gulf Lea- Statﬁell No. 2

f Gulf Lea-State %e 1 No. 4
" Cactus Lea-Statd Well No. 5

Cactus Lea-S tg‘,ﬁell No. 7
Phinips‘ﬁé‘{qg 71 wo.

MOW QEMUW QEmmWw v mzrqmmcw‘bzhc‘?}"}

3
@5’5“ 33
Gulf Lea-State 11 No. 3 3
v Gulf Lea- State' Well No. 1
. . Gulf Lea- State eW@ll No. 6 ?) )




‘flentry of such further orders as the Commission may deem neces-

"

gigE No. 3066 |

(2) That the subject waterflood project shall be governed
by the pro&isions of Ruie 701 of the Commission Rules and Regula-
tions, including the ailowable provisions thereof, and including
the provisions with respect to expansion of the wéterflood proj-
ect.

(3) That monthly progress reports of the waterrood projecty
herein authorized shall be submitted to the Commission in accordf
ance with Rules 704 and 1119 of the.Commission Rules?and Regula-
tions. |

(4) That jurisdiction of this cauée is retained for the

sary.

DCNE at Santa Fe, New Mexico, on the day and year herein-
above designated.




BEFORE THE OIL CONSERVATION COMMISSION
L OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

i CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONEIDERING:

CASE NMo. 3066
Ozrder Ro. R-2729

APPLICATION OF GULF OIL CORFPORATION
FOR A VATERFLOOD !!QJECT, LEA COUNTY,
NEN MEXICO.

ORDER OF THR COMMISSION

| BY_THR COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on June 10/
1964, at Santa Fe, New Mexicce, before Examiner Daniel S. Nutter.

NOW, on this 18th day of June, 1964, the Commission, a
quorum being present, having considered the testimony, the record|
nd the recammendations of the Examiner, and being fully advised

]
i
P o=
21n the premises,
i
E
l
i
I
z

FINDS:

(1) That due public notice having been given as required b
{ law, the Commission has jurisdiction of this cause and the subjec

| matter thereof.

i
i
1
1

! {2) ‘That the West Pearl Queen Unit Agreement has been

i approved by the Commission by Order No. R-2728; that the Vest
ﬂ Pearl Queen Unit Area comprises 2520 acres, more or less, of

“ State, Fee, and Federal lands in Township 19 ‘South, Range 35

ﬁ East, NMPM, Lea County, New Mexico, as more fully Jdescribed in

i said order.
! !

R S g L Sl 2o ok e S A A

) (3) That of sald 2520 acres, 160 acres being the MW/4 of |
© Section 28, Township 12 South, Range 35 Bast, NMPM, has not been

| and evidently will not be committed to said unit agreement.

i {4) That the applicant, Gulf Qil Corporation, seeks permis-
. sion to institute a waterflood project in the Pearl-Queen Pool ing
. the West Pear) Queen Unit Area by the injection of water into the
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Eided ocitomais.
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CASE No. 3066

! order No. R=2729

Queen formation through 28 wells located within that portion of
the unit area which has been or will be committed to the unit
agreement. :

i
l
i
I
!
(5) That the wells in the project area are in an advanced 1

state of depletion and should properly be classified as 'utrlpporr
wells. f
i

t

(6) That the proposed waterfloed project is in the interes
of conservation and should result in recovery of otherwise unrec
erable oil, thereby preventing waste.

(7)) That the,subject application should be approved and
the project should be governed by the provisions of Rule 701 of
the Commission Rules and Regulations.

(8) That Jake L. Hamon, owriexr of the WW/4 of Section 28, |
Township 19 South, Range 35 East, NMPM, should be permitted to
convert any wells on said acreage only after notiee and hearing. :

XT I8 THRREFOGRR ORDERED:
(1) That the applicant, Gulf Oil Corporation, is hereby
authorized o institutes a watssflced projoct in the Pearl-Oueen |

Pool in the West Pearl Queen Unit Area by the injection of water
into the Queen formation through the following-described 28 wells
in Township 19 South, Range 35 East, NMPM, Lea County, New Mexicc

WELL uNIT
Section 28 §

Cabot Carbon State "G* wWell No,
Cabot Carbon State "G" Well No.
Cabot Carbon State "G" Well No.
Cabot Carbon State "G" Well No.

~N B O
LB o

Section 29

Curtis R. Inman Superior Federal
Well No., 2

Shell State "PK" Well No, 2

Cactus Parks Well No. 1

Skelly Hobbs-State "J" Well No. 1

Gulf Dea-State *IH" Well Ro. 1

QuEuMmMmoUE
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CABE No. 3066
Ordex MNo. R-2729

Gulf lLea-8tate "IR™ Well No. 4
Cactus Gulf-State “A™ Well No. 4
Cactug Gulf-State "A" Well No. 2

LB

Section 30

Gulf Lea-State "AP™ Well No. 3
culf Lea-State "AP" Well No. 1

Section 31

Cactus Arxrtec-State Well No. 2
Cactus Actec-State Well No. 6
Cactus Aztec-State Well No. 4
Cactus Aztec-ftate well No. 7

Section 32- | |

Gulf Lea~State "AQ" Well ¥No. 2
Gulf Lea~State "AQ” Well NHo. 4
Cactus Lea-siate "AQ" Well Mo, B
Cactus Lea-State "AQ" Well No. 7
Phillips New Mex "C" Well Xo. 1

Section 33

Gulf Lea~Btate "BG" Well HNe,
Gulf lLea-State "“BG"™ Well No.
Gulf Lea-State “BG” Well No.
Gulf Lea-State "BG" Well Ro.
Gulf Lea-State "AR" Well No.

L -]

Ee
SN

Gt w

QMU W

B> O oY W
QMU W

H
b

i
; (2) That the subject waterflood project shall be governed '
‘ .
i

| tions, including the allowable provisions thereof, and including |
i the provisions with respect to expansion of the waterflcod proj- |
1 ect. i

i
) {3) That monthly pregress reports of the waterflood project
. herein authorized shall be submitted to the Commission in accord-
ance with Rules 704 and 1119 of the Commission Rules and Regula- .
tions.
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CASR No. 3066
‘Order No. R=-2729

l :
(4) That jurisdiction of this cause is retained for the
entry of such further orders as the Commission may deem neces~
sary.

. DONE at Banta Fe, New Mexico, on the day and year herein-
above designated.

i ' STATE OF NEW MEXICO
i ' OIL CONSERVATION COMMISSION
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June 15, 1964

87501

Mr. M. I. Taylor

Gulf Oil Corporation

P. O. Drawer 1938

Roswell, New Mexico 88201

Dear Mr. Taylor:

Receipt of your letter dated June 11, 1964 which states that
the injection wells in the West Pearl Queen Unit waterflood,
(OCC Case 3066) will be equipped with dual strings of tubing
as illustrated in Exhibit No. 8 and detailed in tabular form
‘An Exhibit No. 9 is gratefully acknowledged.

Very truly yours,

s. E. Reyﬁolds
State Engineer

By:
FEI/ma Frank E. Irby
cc=A, L. Porter, Jr. Chief

Water Rights Division
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9647

W. 8. Hopkins P. O. Drawe." 1938
DISTRICT MANAGER Roswell, New Mexico BS2O
M. 1. Taylor . -
OISTRICT PRODUCTION
MANAGER
: F. O. Mortiock
<5 DISTRICY EXPLORATION
: MANAGER
H. A Rankin
DISTRICT SERVICES MANAGER

~

Secretary Director

New Mexico 01l Conservation Commission
Post Office Box 2088

Santa Fe, New Mexico 87501

i

(]
Application of Gulf Oil Corporation for the Approval of the
West Pearl Queen Unit Agreement Providing for Secondary
Recovery Operations in a Portion of the Pearl Queen Pool
Lea County, New Mexico.

Re:

Dear Sir:

Gulf 0il Corporation, as the proposed Unit Operator, respectfully herein
requests the Commission's approval of the West Pearl Queen Unit Agreement, on the
grounds that the proposed unit plan will in principle tend to promote the conserva-
tion of oil and gas and the prevention of waste. In support of the application,

Gulf states as follows:

1. That the Unit Area shall be
F. 19 S., R. 35 E,

Section 20:
Section 21:
WSec;ion 29
Section 30:
Section 31:
Section 32:
Section 33:

also enclosed,

-

SW/4 SE/4
Sw/4 SW/4

All

E/2 SE/4, SE/4 NE/4 and SW/4 SE/4
NE/4, E/2 MW/4, N/2 SE/4 and NE/4 SW/4
N/2, N/2 SW/4 and NW/4 SE/4

"N/2 and N/2 SE/4
Containing 2,520 acres, more or less, more fully shown
on the enclosed plat,

2, That the Unit Area described above includes all prcdgvkns Pearl Gueen wells
in Township 19 ‘South, Range 35 East, west of Shell 0il Company's East Pearl Queen
Unit and that no Pearl Queen wells are contlguous to the Unit Area other than those

in the East Pearl Queen Unit,

3. That the average daily productioﬁ for the wells in the proposed Unit Area
has declined to approximately nine (9) barrels per day and that said wells have
reached an advanced gtage of depletion as is described in Rule 701 (E) (1),

4, That applicant proposes to convert thirty (30) wells to water injection
wells, detailed descriptions of which are summarized and outlined in the enclosed

tables and diagrammatic sketches,

A copy of a log on a typical injection well is
DOGKE MAlNLED
-
Dave(2- /-0

Qu




Secretary Director
New Mexico 0il Conservation Commission Page 2 May 19, 1964

5. That applicant plans to inject 500 barrels per day of fresh water into
each injection well into the Queen formation in the approximate depth interval
4800-5000 feet, The source of water will be wells in Section 3, Township 19 South,
Range 36 East, producing from the Ogallala formation.

6. Prior to any expansion of the Unit, appiicant will request that the expan-
sion be authorized by administrative approval. Unit Operator will agree to file

-~ with the Commission an executed original or ‘an executed counterpart of the West Pearl

Queen Unit Agreement within 30 days after the effective date thereof.

7. That the order of the Commission should become effective upon the final
approval of said Unit Agreement by the Commissioner of Public lLands of the State
of New Mexico and shall terminate ipso facto upon the termination of said Unit
Agreement.

Gulf 0il Corporatlon has previously obtained a preliminary approval of
the Unit Agreement from the Commissioner of Public Lands, U.S8,G.S., arnd a copy of
this application, complete with all attachments, has been sent to the State Engineer

Office, Santa Fe, New Mexico,

Tt is requested that this matter be set for hearing before an examiner,

Respectfully submitted,

GULF OIL CORPORATION

%, Tt

or

-

Enclosures

DGB:bc

CC With Enclosures:

Commigsioner of Public Lands
State of New Mexico

Post Office Box 1148

Santa Fe, New Mexico 87501

State Engineer Office
State of New Mexico
Capitol Building

Santa Fe, New Mexico 87501

New Mexico 0il Conservation Commission
Post Office Box 2045
Hobbs, New Mexico 88240




DIAGRAMMATIC SKETCH
TYPICAL DUAL INJECTION WELL

West Pearl Queen Unit
Lea County, New lMexico

Sur face casing set into top of
Red Beds and cemented to
sur face

SIS ITI TSI

Dual strings plastic-coated tubing with §
inhibited water in annulus above dual packer|

o ( g

XY
i
i/J\ I

e

Retrievable dual paciker with

—_— o hydraulic hold-down (Baker
g . J/Z’B;IE 1 Model "K' or equivalent)

«2 Permanent _dri‘ll‘éable production

ST packer (Baker Model "'N' or.
\i equivalent)
. STRAY

——

o]

ZO0NE 1I A In some injection wells the
"« production casing is set above
one or more of the lower zones
and injection into these inter-
vals will be through open hole

é; rather than through perforations
N gﬁ :

—
<

=
5] = ZONE III A

— 5000— B <__
'S . - Production casing




—4700'—
Gamma-Ray
= ]
‘f:::::::>
>
T
—4750'—
—4800'

DIAGRAMMATIC SKETCH

TYPICAL SINGLE INJECTION WELL

f”T

West Pearl Queen Unit

Lea County, New Mexico

Surface casing set
Red Beds and cement

into top of the
ed to surface

annulus ‘above packer

N '“£:::::::::{§iaétic-cdated'tdbing with inhibited
NN water in 4‘:

i

t:> Neutron

—

Open hole

Retrievable tension type packer
(Baker Model nAB" or equivalent)

production casing set into

Queen formation




. INJECTION WELL DETAIL :
TWO TUBING STRINGS IN ALL DUAL WELLS
WEST PEARL QUEEN UNIT
LEA COUNTY, NEW MEXICO

CASING AND CEMENT

SECTION I

_ SURFACE CASING PRODUCTION CASING _
_UNIT TO? “TOP ADDITIONAL
DESIG- SIZE  DEPTH CEMENT CEMENT SIZE . DEPTH CEMENT  CEMENT CEMENTED
INJECTION WELL NATION (INCHES) (FEET) (SACKS) (FEET)  (INCHES) (FEET) (SACKS) (FEET) * INTERVALS #
RAMON ST. E-8182 NO.3 28 4 8-5/8 327 . 300  surface 4-1/2 4991 350 3423 E
¥0.4 28~ 6 8-5/8 326 300 = surface 4-1/2 4961 " 350 3333 E
CABOT ST. NEW MEX."G" NO,5 28-10 8-5/8 04 300  Surface  5-1/2 4931 200 3753 E
NO.1 2812 8-5/8 313 300  surface  5-1/2 4904 300 3180 €
NO.4  28-14 8-5/8 302 300  Surface  5-1/2 4919 200 . 3920 E
NO.7  28-16 8-5/8 305 300  Surface  4-1/2 4932 200 4036 E
INMAN SUPERIOR-FED, §0.2 29- 2 8-5/8 328 265  Surface  4-1/2 5049 240 2980 E
SHELL ST, "PK" 0.2 29- 4 8-5/8 96 85  Surface  5-1/2 5145 200 3967 E
CACTUS PARKS No.1 29- 6  13-3/8 100 80  Surface 7 4932 150 3061 E
SKELLY HOBBS “J" ST. NO.1 29- 8  13-3/8 88 80  Surface  S5-1f4 4920 300 3153 E
GULF LEA ST. "IH" NO.1  29-10 8-5/8 308 300  Surface  4-1/2 5009 2050 795 S
N4 29-12 8-5/8 144 100 Surfacz  4-i/Z 4974 250 4078 E 1914-1864
CACTUS GULF ST, §0.4  29-16  13-3/8 100 50  Surface  5-1/2° 4965 350 3026 E :
NO.2 2%-16  13-3/8 90 80  Surface  5-1/2 4939 100 3277 E
GULF LEA ST,"AP" NO.3  30- 8 8-5/8 143 100 Surface 4-1/2 5075 250 3597 £ 1875-1825
NO.1  30-16 8-5/8 137. 100  Surface  4-1/2 4981 250 - 4085 E 1924-187%
CACTUS AZTEC ST, 0.2 31- 2" 13-3/8 107 100  Surface 7 4832 125 3273 E
NO.6 31- 6  13-3/8 108 90  Surface 7 4714 150 2843 &
¥0.4 3-8  13-3/8 102 100  surface 7 4874 150 - -3003 E
NO.7 3110  13-3/8 105 100 Surface 7 4714 150 3300 £
‘ 5-1/2
Liner 4984 40 4146 E
GULF LEA ST, "AQ" ¥0.2 32- 2 8-5/8 108 60  Surface  4-1/2 4959 - 250 4063 'E  1895-1845
- NO.4  32- 4 8-5/8 101 100  Surface  4-17/2 4948 250 4052 E 1935-1885
NO.5 32- 6 8-5/8 130 100  surface  4-1/2 4936 250 4040 E 1920-1870
NO.7 32- 8 8-5/8 145 100  surface  4-1/2. 4979 250 4081 E 1909-1859
PHILLIPS NEW MEX."C" NO.1 32-10  8-5/8 164 145  Surface  5-1/2 5060 300 3293 E
GULF LEA ST, "BG" NO.3 33- 2 8-5/8 32/ 300  Surface  4-1/2 4932 1850 465 S
NO.1 33- 4 8-5/8 349 300  Surface  4-1/2 4969 1800 415 s
NO.6 33- 6 8-5/8 146 100 Surface  4-1/2 4965 250 3487 £ 1882-1833
NO.8 33- 8 8-5/8 141 100 Surface  4-1/2 5005 250 3527 E 1896-1846
GULF LEA ST. "AR" NO.4 33-10 8-5/8 140 100  Surface  4-1/2 5011 250 3533 E 1865-1815

% E - Estimated -

§ - Temperature Survey

# Two-stage cementing tool set at lower depth and 50 sacks cement spotted at top of salt and anhydrite section.




“INJECTION WELL DETAIL

TWO TUBING STRINGS IN ALL DUAL WELLS SECTION 1II
WEST PEARL QUEEN UNIT TUBING, PACKERS AND PERFORATIONS
LEA TOUNTY, NEW MEXICO )

LOWER INJECTION INTERVAL

UPPER INJECTION INTERVAL :
. GROSS PERF.,

UNIT GROSS. PERF. F.
DESIG- AND/OR OPEN . TUBING PACKER AND/OR OPEN TUBING PACKER
INJECTION WELL NATION  HOLE INTERVALS SIZE (OB) DEPTH TYPE DEPTH HOLE INTERVALS SIZE (0D) DEPTH TYPE DEPTH
HAMON ST. E-8182 NO.3  28- 4 4762-4772 1,660 4700  RD W/HH 4700 4880-4910 1.660 4850  Permanent 4850
NO.4 28- 6 4700-4710 1.660 4650 RD W/HR -4650 4814-4895 1.660 4750 Permaneat 4750
CABOT ST. NEW MEX."G" NO.5  28-10 4710-4720 2,063 4650  RD W/HH 4650 4826-4910 - 2.063 4775  Permaneat 4775
NO.1°  28-12 4733-4747 2.063 4700 - RD W/HM 4700 4860-4946 2.063 4800  Permanent 4800
NO.4  28-14 4774-4786 2.063 - 4725  RD W/HH 4725 4854-4949 2,063 4825  Permanent 4825
. NO.7  28-16 4726-4736 1.660 4675  RD W/HH 4675 4842-4851 1.660 4800  Pérmanent 4800
INMAN SUPERIOR-FED, NO.2Z  29- 2 4814-4820 1.660 4775  RD W/HH 4775 4934-5008 1,660 4900  Permanent 4500
SHELL STATE "PK" NO.2  29- 4 4870-4880 2,063 4825  RD W/HH 4825 5026- 5054 2.063 4950  Permanment 4950
CACTUS PARKS NO.1  25- 6 4810-4820 2,375 4750  RD W/HH 4750 4932-5030 2,375 4875  Permanent 4875
SKELLY HOBBS "J" ST. NO.1  29- 8 4770-4785 2.063 4725  RD W/HR 4725 4898~ 5000 2.063 4850  Permament 4850
GULF LEA STATE "IH" NOo.1  29-10 4782-4790 1.660 4750 - RD W/HH 4750 4914-5000 1.660 4850  Permanent 4850
NO.&  29-12 4819-4821 1.660 4775  RD W/EH 4775 4957- 5050 1,660 4900  Permanent 4900
- CACTIIS GULF ST, a0 No&  20-1% 4725-%790 2,083 4725 - Bp W/ 4725 4910-4992 2,063 £850 - - Permancht -~ 4850 -
No.2  29-16 4746-4761 : 2.063 4700  RD W/HH 4700 ~ 4888-4962 2.063 4825  Permanent 4825
GULF LEA STATE "Ap" No.3  30- 8 4848-4850 1.660 4800  RD W/HH 4809 4927-5037 1.660 4900  Permament 4900
NO.1  30-16 4803-4805 1.660 4750  RD W/HH . 4750 4947- 5060 . 1,660 4900  Permanent 4900
!'  CACTUS AZIEC ST. NO.2  31- 2 4790-4800 2.375 4750  RD W/HH 4750 4835-5030 2,375 4825  Permanent 4825
i NO.6 31-- 6 4714-4900 2.375 4700 RS Tension 4700 Commingled Injection w/Upper Interval in Open Hole.
- NO.4  31- 8 4784-4790 2.375 4750  RD W/HH 4750 4877-4930 12,375 4825  ‘Permament 4825
i 0.7  31-10 4767-4772 2.375 4700 RD W/HH 4700 4880-4997 2.375 4825  Permanemt 4825
°  GULF LEA-STATE "AQ" NO.Z  32- 2 4774-4776 1.660 4725  RD W/HH 4725 4924-5015 1.660 4850  Permanent 4850
: NO.&4  32- & 4785-47817 1.660 4725  RD W/HH 4725 4929-5020 1.660 4850  Permanent 4850
: NO.5  32- 6 4786-4738 1.660 4725  RD W/HH 4725 4884-5025 1.660 4825  Permanent 4825
No.7  32- 8 4802-4804 1.660 4750 RO W/HH 4750 4545- 5040 1.660 4575  Permanent 4875
 PHILLIPS NEW MEX. "C" NO.1 32-10 4790-4806 2.063 4750°  RD W/HH 4750 4898-5022 2,063 4850  Permanent 4850
! GULF LEA ST. "BG" 0.3  33- 2 4737-4741 1.660 -4700  RD W/HH 4700 °  4881-4975 1.660 4800  Permanent 4800
! NO.1.  33- 4 4773-4785 1.660 4725  RD W/HH 4725 4920-5010 1.660 4850  Permanent 4850
0.6  33- 6 4767-4782 1.660 4700  RD W/HR T 4700 4927-5020 1.660 4850  Permanent 4850
NO.8  33- 8 4750-4752 1.660 4700  RD W/HH 4700 4890-4962 1.660 4800  Permanent 4800
GULF LEA ST, "AR" NO.&  33-10 4776-4778 1.660 4725  RD W/HH 4725 4876-4998 1.660 4825  Permanent 4825

RD W/HH -Retrievable Dual with Hydraulic Hold-down Similar to Baker Model "K"
RS Tension -Retrievable Single Tension Type Packer Similar to Baker Model "AB"
Permanent -Drillable Packer Similar to Baker Model "N' (Tubing Set)




. DIAGRAMMATIC SKATCH
. . Typical Dual Injection Well

West Pearl Queen Unit
Lea County, New Mexico
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INJECTION WELL DETAIL N
DUALS EQUIPPED WITH SINGLE TUBING STRING S :
WEST PEARL QUEEN UNIT : -
LEA COUNTY, NEW:MEXICO _
EQUIPMENT SETTING DEPTHS -
SURPACE CASING o PRODUCTION CASING GROSS PERFORATED -

uNIr TOP TOP  ADDITIONAL . AND/OR APPROXIMATE
: DESIG- - SIZE DEPTH CEMENT CEMENT . SIZE DEPTH CEMENT CEMENT ~ CEMENTED OPEN HOLE [NTERVALS  TUBING AND
INJECTION WELL NATION (INCHES) (FEET) (SACKS) (FEET)  (INCHES) <(FEET) (SACKS) (FEET) * INTERVALS # UPPER _ _ LOWER  PACKER DEPTH
BAMON ST. E-3182 NO.3  28- & 8-5/8 327 300  Surface 4-1/2 4991 356 3423 E 4762-4772 4880-4910 . 4850
; NO.& 28 6 8-5/8 326 300  Surfsce 4-1/2 4961 35 3393 E 4700-4710 4814-4895 - 4750
CABOT ST. NEW MEX."G"™ NO.5 ~28-10 8-5/8 304 300  Surface 5-1/2 4931 200 3753 E 4710-4720  4826-4910 4775
r ' NO.1  28-12 8-5/8 313 300  Surface  5-1/2 4904 300 3180 E 4733-4747 4860-4946 4800
NO.&  28-14 8-5/8 302 300  Surface 5-1/2 4919 200 3920 E 4774-4786. 4854-4949 4825
: , NO.7 28-16 8-5/8 305 300  Surface 4-1/2 4932 200 4036 :E 4726-4736 4842-4851 4800
INMAN SUPERIOR-FED. NO.2  29- 2 8-5/8 328 265  Surface 4-1/2 5049 240 2980 E 4814-482) 4934-5008 4900
: SHELL ST. "PKX" NO.2 29- &4 85/8 96 85  Surface  5-1/2 5145 200 3967 E 4870-4880 5026-5059 4950
3 CACTUS PARKS NO.1 29- 6 13-3/8 100 80 Surface 7 4932 150 3061 E - 4810-4820 '4932-5030 4875
' SKELLY HOBBS "J" ST. NO,1 29- 8  13-3/8 88 80 Surface  5-1/4 4920 3000 3153 £ 4770-4785 4893- 5000 4850
GULF LEA ST. "IH" NO.1  29-10 8-5/8 308 300  Surface  4-1/2 5009 2050 795 S 4782-4790 49145000 4850
I <y g NO.4 -+ 29-12 8-5/8 144 100 Surface  4-1/2 ~ 4974 2 4078 E 1914-1864 4819-4821 4957-5050 4900
CACIUS GULF ST. NO.4 - 29-14  13-3/8 100 ‘50  Surface  5-1/2 4965 350 3026 E 477524790 4910-4993 4850
Rt s ~ ngl2 o 20-16 12278 .an 80  Surface  5-1/2 4939 300 3277 E _ 474624761 4888-4962 4825
GULF LEA ST."AP" NO.3 _ 30- 8 8-5/8 143 100  Surface &-1/2 5075 250 3597 E 1875-1825 4848-4850 4927-5037 4900
. , NO.1 30-16 8-5/8 137 200  Surface 4-1/2 4981 250 4035 E 1925-1874% 4803-4805 4947-5060 4900
CACTUS AZTEC ST. NO.2 31- 2 13-3/8 107 100  Surface 7 4832 125 32713 E 4790-4800 4835-5030 4820
: NO.6 31- 6  13-3/8 108 90  Surface 7 4714 150 2843 E 4714-4900 NOT DUAL 4700
NO.4 31-.8  13-3/8 102 100  Surface 7 4874 150 3003 E 4784-4790 4877-4930 4825
: §¥0.7 31-10 13-3/8 105 100  Surface 7 4714 150 3300 .E 4767-4772 4880-4997 4825
3 5-1/2 . .
‘; : Liner 4984 40 4144 E .
GULF LEA ST. "AQ" NO.2 32- 2 8-5/8 108 60  Sucface 4-1/2 4959 250 4063 E 1895-1845 4776-4776 492-5015 4850
. NO.4 32~ 4 8-5/8 101 ‘100 . Surface  4-1/2 4948 250 - 4052 E 1935-1885 4785-4787 4929-5020 4850,
NO.5 32- 6 8-5/8 130 100 Surface  4-1/2 4936 250 4040 E 1920-1870 4786-4788 4884-5025 4825
j NO.7 32- 8 8-5/8 145 100  Surface - 4-1/2 4979 - 250 4081 E 1909-1359 4802-4304 49495040 4875
PHILLIPS NEW MEX."C" NO.1 32-10 8-5/8 144 145  Surface  5-1/2 5060 300 3293 E 4790-4806 4898-5022 4850
GULF LEA ST, "BG" NO.3 33- 2 8-5/8 327 300  Surface 4-1/2 4932 1850 465 S 4737-4741 4881-4975 4800
‘ : NO.1 33 4 8-5/8 349 300  Surface 4-1/2 4969 1800 415 s . 4773-4785  4920-5010 4850
NO.6 33- 6 8-5/8 146 100  Surface  4-1/2 " 4965 ©250 3487 £ 1582-1833 4767-4782 4927-5020 4850
NO.8 33~ 8 8-5/8 141 100  Surface  4-1/2 5005 250 3527 E 1896-1846 4750-4752 4890-4962 4800
GULF LEA ST, "AR" NO.&4  33-10 8-5/8 140 100  Surface 4-1/2 5011 250 3533 E 1865-1815 4776-4778 4876-4998 4825
* E - Estimated - s - Tmpera:_uie Survey

# Two-stage cementing tool set at lower depth and 50 sacks cement spotted at top of sale and anhydrite section.
$§ 2-3/8" OD Tudbing and retrievable tension type packer (Baker Model "AB'" or equivalent).
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II.

GENERAL
‘Operator___ Gulf 0il Corporation Date  June 10, 1964
P%ojéct V Wa2st Pearl Queen Unit Waterflood

Number of Wells__ 63 Unit and Project Area_ 2,520 Acres

Location__Township 19 South, Range 35 East, lea County, New Mexico,

‘approximately 20 miles southwest of Hobbs.

Pool Pearl Queen Reservoir Queen

Other Waterflood Projects in Pool East Pearl Queen Unit Project,

_operated by Shell 0il Company.

RESERVOIR' INFORMATION, PROJECT AREA
A. Geology

1. Reservoir Depth Approximately 4,900 feet

2. Productive Zones Series of sandstone stringers within a 200-

foot gross interval of the Queen formation. (Exhibits No. 4 and

-

6)

3. Maximum Net Pay Per Zone 8 to 1k feet

L. Stratigraphy Cray, fine-grained, dolomitic and anhydritic

sandstone rocks rhzthmicall&:interbedded with gray to tan, dense

anhydritic and skaly dolomite rocks.

5. Structure Northeast—southweét trending monoclinal noseiplunging

to_the southwest at 50 feet per mile. (Exhibit No. 5)

6. Reservoir Limits_ Oil-water contact defines down-dip productive

limit and porosity and permeability deterioration defines up-dip

productive limit of each productive zone.

B. Rock and Fluid Properties

1. Aversge Porosity 16.7% Range 10-22.8%

gt b

e,
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2. Average Permeability 22.8 md. Range  1-2Lk4 md.

3. Original Reservoir Pressure ’1776 psi :

L. Bubble Point Pressure 1400 psi

5. Reservoir Temperature 100° F, .

6. Formation Volume Factor 1.176 @ original conditions—

7. 0il Gravity 350 AP~

III. OPERATIONS
A. Primary (Exhibit No. 2)

1. Date of First Completion Japuary 1, 1958-

2. Total Number Wells Drilled 63, including 4 dry holes iﬁ
the Queen formation.

2. Cumulative Production, 4-1-6h 2,198,858 varrels -

k. Average Daily 0il Production Per Well, March, 1964 9 barrels

5. Drive Mechanism Solution-gas, or dépletion type

6. State of Depletion Late. Reservgir is approximately 80%
depleted of primary oil reserves.

7. Estimated 0il Recovery Through Primary Operations 2,686,000 -
barrels, or 11.8% of original oil-in-place.

B. Waterflood

1. Pattern  80-acre five-spot (Exhibit No. 1)

2. DNumber of Injection Wells 30

3. Estimated Initial Injection Rate 500 barrels per day per well

4. =®stimated Injection Pressures Initially 1500 to 2000 psi

increasing to a maximum of 2500 psi during life of flood.




p ot i

N . 5. Plan of Injection The uppermost pay, Zone I, will be isolated from

the lower zones through use of packers. Water will then be dually L

injected in all but one injection w21l either t.hro‘\_xghr two strings

of coated tubing (Exhibits 8 and 9) or simultaneously down tubing

and the tubing-casing annulus (Exhibits 10 and 11).

6. Source of Injection Water Shallow Ogallala wells located in

Section 3-195-36E, approximately 6 .iniles east of the project area.

Water will be shared with East Pearl Queen Unit.

7. Type of Water Fresh. Produced formation water will be mixed with

Ogaliasla water and injected into reservoir during latier stages of

project.

8. Treatment of Water None is initially anticipated if injection is

down dual strings of coated tubing; however, if injection is down

Q ’ uncoated tubing and the tubing-casing annulus, the Qgallala water

will be treated to reduce oxygen content to 0.20 ppm. When recycled

water is used additional corrosion treatment of the water will be

initiated if necessary (See Exhibits 12 and 13).

Iv. ANTICIPATED RESULTS OF WATERFLOOD PROJECT /
A. Seconé-ry Recovery, Per Cent of Primary 150% -
B. Additional 0il Recovery 4,029,000 parrels
c. Incfease in Life of Unit Wells ‘ 6 years




v‘

SUMMARY AND RECOMMENDATIONS

A.

The Pearl Queen Pool produces by solution-gas-drive and as a result
it is estimated that only ii?S% of the original oil-in-place beneath
the West Pearl Queen Unit will be recovered through primary
operations. Large amounts of oil will remain unrecovered unless a
secondary recovery project is installed to increase recovery.

This portion of the Pearl Queen Pool is 80% depleted and the average
daiiy cil production per well is only 9 barrels.

Ehgineering and gealogical studies indicate the Jueen reservoir
under the project area can be successfully waterflooded, thus
increasing the 1life and ultimete recovery per well in the West Pearl
Queen Unit.

Therefore, Gulf, in association with the other operatdrs, concludes
that unitization of the 63 wells and 2,520 acres outlined in Exhibit
No. 1 for the purpose of waterflooding the Queen formation is in the
best interest of conservation and prevention of waste.

Gulf, as West Pearl Queen Unit Operator, respecffuily‘requéétsAthat
theﬂbiiﬂébhéervaﬁionréommiééibnyégé;g;é the proposed waterflood
project and»grant a Unit oil zllowable for the 59 producing wel}s

in the waterflood area as provided in Rule 701 (E), Subparsgraph 3

of the Commission Rules and Regulations.
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MONTHLY OIL, WATER AND CAS PRODUCTION
% WEST PEARL'QUEEN UNIT -
[ ) LEA COUNTY, NEW MEXICO :
” (01,1;) »(:ater Ces y i1)11 ) ;(Jétej | Gas
1964 Bbls Bbls) MCF 1963 - (Bbls)  (Bbls MCF
Jan. 16,490 5,567 Jan. 275434 7,734 _&5,_5’)@
Feb. 1h, 226 i,832 19,7&2 Feb. 20;95% - 6,220 37,485
Mar. . 16,398 k)5 Mar. 23,676 6,493 39,853
Apr. Apr. 23,076 g,e'rz 36,490
May : May Ql, ,l )85 37: 12
June June 19, L2 5,826 35;420
July : July 20,085 6,814 37,163
Aug. , - Aug. 19,5!3‘,.‘* - 8,h5k 23,289
Sept. ‘ Sept. 17,9%6 T>445 »110
; Oct. : Oct. 19,061 5,896 32,434
Nov. Nov. 17,065 - 5,204 26,235
Dec. B . Dec. 17:079 5;8)"‘3 2h,735
Total h7,11L 14,968 66,903 -  Total 2h7 295 80 062 414,372 .
1962 o 1961 ;
Jan. 38,433 g 740, - 6ho0r = Jan. u9,902" 6 job5:  36,k02
Feb. 3%,157 5195 53,458 Feb. 45,214 - y, 556 Eh,;fréo
Mar. 38,347 145109 sh,972 - Mar. h9 63 . 6,0 Z 15241
Apr. 34,074 10,657 -~ 50,903 Apr. L7, -6, 30 48,668
May 33,895 - 10,;652 63,091 = May W79 . 10,829 47,406
June 30,551 8,914 5h,501 - Jupe iien 11,775 74,581
July 39, £33 105196 zhf,ahs - July L5.486 - 12,712 645732
Aug. 27,659 9,203 2;263  Aug. 4h850 - 13,030 66,621
Sept. 26,227 8,513 45,259 . Sept. k2,261 11,923 56,5k1
oct. 26 890 8,807 417763 ¢ Oct. L2 772 11,679 55,736
ﬁl Nov. 26,543 10,697 47,980 Nov. 38, 397 10,781 52,591
: Dec. 8 862 8,337 44718 Dec. 1,776 11,276 58,381;
Total 376,371 118,021 617,858 Total 541013 117,853 637,863
Jan. 37,227 1,200 19,36k = Jen. 21,503 1,703 6,667
Feb. Eg i )7 21,546 Feb. 21; 7!;1; 1,285 75710
Mar. 1,581 25,235 Mar. 26 021 ) 0 1,3%2 - 9,791
Apr. Eo g -2 k313 28,109 - bpr. 26 1,096 10,111
May 21 5,083 28,652 May gg 1,261 13,735
June Lo, ,T52 3,497 27,716 June 5 ,o 1,090 15,381
July h2 k75 3,910 30,317 July. 30,727 ;867 14,205
Aug. 45, uh6 3,472 29,550 Aug. 30,514 1,062 16,496
Sept. 4y sk7 ;691 33,542 Sept. 28 578 . 561 16,691
oct. hs 768" L 779 30,027 Oct. . 31, 387 - 837 16,253
Nov. h6 867 7,062 30,091 Nov. 31,391 853 16,188
Dec. h7 g5h 6,937 33,641 Dec. L 712 76T . 19,TTh
Total 510,108 lﬂ, 522 337,790 Total 3 12,734 163,002
4 1958
- Jan. 2,122
Feb. ’893
- Xar' 2 762
1 pr. 2 5999
May 6 652
June 13, 132
July 14,762
Aug. 18 124
Sept. 17,195
Oct. 17,447
A Nov. 19,666
Lo Dec. 20,55k
Total 57,667 : CASE NO. _3066
° EXHIRIT NO, 3




__ Gomma Ray

Nedtron
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- : CASZ NO, 30066

EXHIBIT NO, 4
TYPICAL RADIOACTIVITY LOG
(One complete set of Logs on proposed

Injection Wells also supplied
to NM7CC as part of exhibits)

WEST PLARL QUEEN UNIT
Lea County, New Mexico

Gulf 01il Corp, Roswell Dist,
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Gamma-Ray

A

DIAGRAMMATIC SKETCH

NN

TYPICAL SINGLE INJECTION WELL

West Pearl Queen Unit
Lea County, New Mexico™

RS

]
i
i

lastic-coated tubing with 1nn1b1tedl
water in annulus above packer :

Neutfon

™~

Open hoie

Production casing set into
Queen formation

Retrievable tension type packer
(Baker Mcdel "AB" or equivalent)

T Surface casing set into top of the
Red Beds and cemented to sucface




D TAGRAMMATIC SKETCI
TYPICAL DUAL INJECTION WELL

West Pearl Queen Unit

‘ Lea County, New Mexico
‘ NN
N N |
§ h N
NN N
N N
N\
N . " Surface casing set into top of
N
<] %. ~ N Red Beds and cemented to
K‘ \ Q\' sur face
N \ N e e U
S -—-b Dual strings plastlc-coated tublng with |
TRE T mhlbited water in annulus above dual packert ;
| ~ , A — |
,L\ ‘\Ieu):jon o B
N Tt :
& S ‘Retrievable dual packer with
_— T hydraalic hold-down (Baker
) "”’Z—SN’;I :Model "K" or equivalent)
| ,
<
<.

(::é Permanent- drillable production

packer (Baker Model "N" or
= equivalent)

0 0}
N
& |
\
Lae!
=
g

‘In some injection wells the

production casing is set above
‘one ‘or more of the lower zones

and injection into these inter-
vals:will be through open hole

Z% rather than through serforaticns

T CASZ NO. 30568

o] e=— \JONE II1 A ENXHIBIT XO,

(551 Ko}

m——y ‘Production casing
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IRJECTION WELL

HAMON ST, E-8182

CABOT 3T, NEW MEX, "G"

~ INMAN SUPERIOR-FED.
SHELL ST, "PK"
CACTUS PARKS
SKELLY HOBBS "J" ST.
GULF LEA ST, "IH"

CACTUS CITLP ST,

GULF LEA ST."AP"

CACTUS AZTEC ST,

GULF LEA ST. "AQ"

PHILLIPS NEW MEX.,'"C"
GULF LEA ST. "BG"

GULF 1EA ST, "AR"
* E - Estimated

>
e
~

ZZE3
W= NN

NO,
NO.
NO, 1
N0, 6
NO,8

NO. &

Qo

DESIG-
RATION

28- 4
28- 6

28-10
28-12
28-14
28-16

29- 2
29- 4
29- 6
29- 8
2910
29-12

Aan v
= ol &

29-16
30- 8
30-16
31- 2°
31- 6
31- 8
31-10

32-
32-
32-
32-
32-10
33- 2
33- &4

33- 6
33- 8

33-10

oo N

SURFACE usgc

24

INJECTIOR WELL DETAIL
TWO TUBING STRINGS IN ALL DUAL WELLS
PEARL QUEEN UNIT

lgisgocﬂit,,

SECTION I
CASING AND CEMENT

-

PRODUCTION CASING

TOP

CEHENT CEMENT

.L__Z.(.__Z.L__l_(__L

SIZE  DEPTH
8-5/8 327
8-5/8 326
8-5/8 304
8-5/3 313
8-5/8 302
8-5/8 305
8-5/8 328
8-5/8 96
13-3/8 100
13-3/8 88
8-5/8 308
8-5/8 144

13378 100"
13-3/8 90
8-5/8 143
8-5/8 137 ¢
13-3/8 107
13-3/8 108
13-3/8 102
13-3/8 105
8-5/8 108
8-5/8 101
8-5/8 130
8-5/8 145
8-5/8 144
8-5/8 327
8-5/8 349
8-5/8 146
8-5/8 141
8-5/8 140

S - Temperature Surﬁey

300
300
300
300
300
265
85
80
80

60
100
100
100

145

300
300
100
100

100

Surface
Surface

Surface
Surface
Sur face
Surface

Surface
Surfacg

Sutfice -

Surface

Surface
Surface
Surface
Surface

Surface
Sucface

Surface
Surface
Surface
Surface

Surface
‘Surface
Surface
Surface

Surface.

Surface
Surface
Surface
Sur face

Surface

‘ TOP ADDITIONAL
SIZE . DEFTH CEMENT  CEMENT CEMENTED
(INCHES) (FEET) (SACRS) (FEET) * INTERVALS #
4-1/2 4991 356 3423 E
4-1/2 4961 350 3393 B
=172 4931 200 3753 E
5-1/2 4904 300 3180 E
5-1/2 4919 200 3920 E
4-1/2 4932 200 4036 E
4-1/2 5049 240 2980 E
5-1/2 5145 200 3967 E
7 4932 150 3061 E
5-1/4 4920 300 3153 E
41/2 5009 2050 795 S
1/2 497 250 4078 E 1914-1864
5-1/2° 4965 350 3026, E -
5-1/2 4939 300 3277 E
4-1/2 5075 250 3597 E 1875-1825
4-1/2 4981 250 4085 E 1924-1874
7 4832 125 3273 E
7 4714 150 2843 E
7 4874 150 . -3003 E
7 4714 150 3300 E
5-1/2
Liner 4984 40 4144 E
4-1/2 4358 - 250 4063 E 18951845
4172 4948 250 4052 E 1935-1885
4~1/2 4936 T 250 © 4040 E 1920-1870
4-1/2 4979 250 4081 E 1909-1859
5-1/2 5060 300 3293 E
4-1/2 4932 1850 465 S
4-1/2 4969 1800 %15 s
4-1/2 4965 250 3487 E 1882-1833"
4-1/2 5005 250 3527 E 1896-1846
41/2 5011 250 3533 E 1865-1815

# Two-stage cementing tool set at lower depth and SO sacks cement spotted at top of salt and anhydrite section.

CASE NO,
EXHIBIT NO,

30
—92

86

g e



SECTION 1I1I

h
5
b

TUBING, PACKERS AND PERFORATIONS

LOWER INJECTION INTERVAL

A = 4

’ INJECTION WELL DETAIL
TWO TUBING STRINGS IN ALL DUAL WELLS

WEST PEARL QUEEN UNIT

LEA TOUNTY, NEW MEXICO

: UPPER INJECTION INTERVAL
UNIT GROSS BERF. ;
‘ DESIG- AND/OR OPEN TUBING .. FACKER
_INJECTION WELL _ NATION  HOLE INTERVALS SIZE (0D) DEPIH TYPE DEPTH
HAMON ST. E-8182 NO.3  28- & 4762-4772 1.660 4700  RD W/HH 4700
NO.& 28 6 4700-4710 1.660 4650  RD W/HH 4650
CABOT ST. NEW MEX."G" NO.5 ~ 28-10 4710-4720 2.063 4650  RD W/HH 4650
NO.1  28-12 4733-4747 2.063 4700  RD W/HH 4700
NO.4  28-14 4774-4786 2.063 4725  RD W/H 4725
: S NO.7  28-16 4726-4736 1.660 4675  RD W/HH 4675
INMAN SUPERIOR-FED, §0.2  29- 2 4814-4820 1.660 4775 RD W/HH 4775
SHELL STATE "PK" NO.2  29- 4 4870-4880 2.063 4825  RD W/HE 4825
CACTUS PARKS NO.1  29- 6 4210-4820 2.375 4750  RD W/HH 4750
SKELLY HOBBS "J' ST,  NO.1 ~ 29- 8 4770-4785 2.063 4725  RD W/HH 4725
GULF LEA STATE "IH" NO.1  29-10 4782-4790 1.660 4750  RD W/HE 4750

NO.4 29-12 4819-4821 1.660 4775  RD W/HH 4775
CACTUS GULF ST. "A" NO.&  29-14 47754790 2.063 4725  RD W/HH 4725
4 No.2  29-16 4746-4761 2.063 4700  RD W/EHH 4700
. GULF LEA STATE "AP" NO.3  30- 8 4848-4850 1.660 4800  RD W/HH 480D
: S NO.L  30-16 4803-4805 1.660 ~ 4750 RD W/HR 4750
CACTUS AZTEC ST. NO. 2 31- 2 4790-4800 2.375 4750 RD W/HH 4750
NO.6  31- 6 4716-4900 2.375 4700 RS Temsion 4700
N0o.4  31- 8 4784-4790 2.375 4750  RD W/HH 4750
NO.7  31-10 4767-4772 2.375 4700  RD W/HH 4700
GULF LEA-STATE "AQ" NO.2  32- 2 4774-4776 1.660 4725 RD W/HH 4725
‘ NO.4  32- & 4785-4787 1.660 4725  RD W/HH 4725
NO.5  32- 6 4786-4788 1.660 4725  RD W/HH 4725
NO.7 - 32- 8 4802- 4804 1.660 4750 RD W/HH 4750
PHILLIPS NEW MEX. "C" N0.1  32-10 4790-4806 2.063 4750 RD W/HH 4750
GULF LEA ST. "BG" _NO.3 33 2 4737-4741 1.660 4700  RD W/HH 4700
"NO,1 33 4 4773-4785 1.660 4725  RD W/HH 4725
NO.6 33 6 4767-4782 1.660 4700  RD W/HR 14700
NO.8  33- 8 4750-4752 1.660 4700  RD W/HE 4700
GULF LEA ST, "AR" NO.4  33-10.  4776-4778 1.660 4725  RD W/HH 4725

RD W/HH -Retrievable D2l with Hydraulic Hold-down Similar to Baker Model "K' -

RS Tension -Retrievable Single Tension Type Packer Similar to Baker Model “AB"
Permanent -Drillable Packer Similar to Baker Model "N" (Tubing Set)

. GROSS PERF. ,
AND/OR OPEN TUBING PACKER
HOLE INTERVAIS SIZE (OD) DEPIH ~_ TYFE DEPTH
4880—49 10 7 1.660 4850 Permanent 4850
4814-4895 1.660 4750 Permanent 4750
4826-4910 2.063 4775 - Permanent 4775
4860-4946 2.0563 4800 Permanent 4800
48544949 2.063 4825 Permanent 4825
4842-4851 1.660 4800 Permanent 4800
4934- 5008 1.660 4900 Permanent 4900
5026~ 5054 2.063 4950  Permanent 4950
4932-5030 2.375 4875  Permanent 4875
4898-5000 2.063 4850 Permanent 4850
4914= 5000 1.660 4850  Permanent 4850
4?57- 5050 1.660 4900 Permanent  49G0
4910-4993° 2.063 4850  Permanent 4850
4888-4962 2.063 4825  Permanent 4825
4927-5037 1.660 4900  Permaneént 4900
4947- 5060 . 1.660 4900  Permanent 4900
4835-5030 2.375 4825  Permanent 4825
Commingted Injection w/Upper Interval in Open Hole.
4877-4930 12,375 4825  Permasnent 4825
4880-4997 2.375 4825  Permanemt 4825
4924-5015 1.660 4850  Permanent 4850
4929-5020 1.660 4850 Permanent 4850
4884-5025 1,660 4825 Permanent 4825
4949- 5040 1.660 4875 Permanent 4875
4898-5022 2,063 4850  Permanent 4850
4881-4975 1.660 4800 Permanent 4800
4920- 5010 1.660 4850 Permanent 4850
4927-5020 1.660 4850 Permanent 4850
4890-4962 1.660 4800 Permanent 4800
4876-4998 1.660 4825 Permanent 4825
CASE NO. _3066
EXHIBIT NO, 9

EERE A SR ] VAR T
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DIAGRAMMATIC SKETCH

Typical Dual Injection Well

West Pearl Queen Unit
Lea County, New Mexico

T 3K

Surface dasing to be
continually observed
for pressure increase
or fluid flow which
might indicate a leak
in the production
casing. |

[2-3/8" 0.D. 'er

Gamma-Ray

— 4800' —

£

-~

)

Jom:
-

___8<:K

Injection down tubing

Injection doim casing; Water will

be " treated for corrosion and con-
tinually checked by corrosion coupon
test, /Injection pressures'will be
closely observed for any significant
pressure changes.

[zgjection System will be closed typgj

[~

SANTA ROSA SS
@ approx, 1000’

—4850" — —

W)

—4900' — >
T
= —
O
<\\ 3 ZONE 11 A
j ; g
? s~
——4950" — é !
(( H
cﬁ‘.:) |
C’:—\-D
- T
7 bay "
, ' ZONE III A
_. |
— 5000 —- § S
:::—~7‘ A:i_,v__§,___ﬁ:>
= =

Surface casing set into top of
Red Beds and cemented to surface.

Maximum injection pressure -antici-
gated:iS[appIQXLm@ elg:Zéoggzsx;<

design pressuré is 3000%psi).

2zing above:perforations will be
tested to approximately 2800 psi
prior to start of iajection.

Retrievable tension type packer
(Baker Model "ABY or equivalent)

¥ > 3 A M
{In some injection wells the produc- |
ition casing 1is set above one or more:
lof the lowér zones_and injection !
finto these intervals will be through:
iopeniholg rather than through ;
iperforations. '

CASZ NO. _30&%
EXHIBIT XNO, 10

Production casing.
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L ) ' INJECTZCH WELL DETAIL

E DUALS EQUIPPED WITH SINGLE TUBING STRING
S _ - WEST PEARL QUEEN UNIT

LEA COUNTY, NEW MEXICO

INJECTION INTERVALS AND
UTPMENT SETTING DEPTHS

SURFACE CASING : PRODUCTION CASING GROSS PERFORATED

, UNIT _ : TOP . TOP ADDITIONAL  AND/OR __ APPROXIMATE
DESIG- SIZE DEPTH CEMENT CEMENT SIZE  DEPTH CEMENT CEMENT CEMENTED OPEN HOLE INTERVALS  TUBING AND
: INJECTION WELL NATION: (INCHES) (FEET) (SACKS) (FEET) (INCRES) (FEET) (SACKS) ' (FEET) * INTERVALS # UPPER _ __ LOWER _ PACKER DEPTH 3
HAMON ST, E-8182 NO.3  28- & 8-5/8 327 300  Surface  4-1/2 4991 350 3423 E 4762-4772 4880-4910 . 4850
NO.&4  28- 6 8-5/8 . 326 _ 300 Surface 4-1/2 4961 350 3393 E 4700-4710 4814-4895 4750
: CABOT ST. NEW MEX."G" NO.5 28-10 8-5/8 304 300  Surface  5-1/2 4931 200 3753 E 4710-4720 4826-4910 4775
NO.1 2812  8-5/8 313 300  Surface  5-1/2 ~ 4904 300 3180 E 4733-4747 4860-4946 4800
NO.4 28-14 8-5/8 302 300  Surface  5-1/2 4919 200 3920 E 4774-4786. 4854-4949 4825
¥O.7 28-16 8-5/8 305 300  surface ' 4-1/2 4932 200 4036 E 4726-4736 4842-4851 4800
INMAN SUPERIOR-FED. NO.2 29- 2 8<5/8 328 265  Surface  4-1/2 5049 240 2980 E 4814-4820  4934-5008 4900
SHELL ST. “PK" NO.2  29- & 8-5/8 96 85 Surface 5-1/2 5145 200 3967 E 4870-4880 50265059 4950
, CACTUS PARKS NO.1 29- 6  13-3/8 100 80  Surface 7 4932 150 3061 E 4810-4820 '4932-5030 4875
5 SKELLY HOBBS "J" ST. NO.1 29- 8  13-3/8 88 80  Surface  S5-1/4 4920 300 3153 E 4770-4785 4898-5000 4850
; GULF LEA ST, "IH" NO. 1~ 29-10 8-5/8 308 300  Surface  4-1/2 5009 2050 795 S 4782-4790 4914~ 5000 4850
! N¥O.&  29-12 8-5/8 ‘144 100 Surface  4-1/2 ° 49764 250 4078 E 1914-1864 4819-4821 4957-5050 4900
CACTUS GULF ST. NO.4  29-16  13-3/8 100 'S0 Surface 5-1/2 4965 350 3026 E 4775-4790 4910-4993 4850
NO.2 29-16  13-3/8 .90 80 . surface  5-1/2 4939 300 3277 E . 4746-4761 4888-4962 4825
GULF LEA ST.™AP" NO.3 30- 8 ' 8-5/8 143 100  Surface  4-1/2 5075 250 3597 E 1875-1825 48484850 4927-5037 4900
» ~_ No.l1 30-16 _ 8-5/8 . 137 100 Surface  4-1/2 4981 250 4085 E 1924-1874 4803-4805 4947- 5060 4900
: CACTUS AZIEC ST. NO.2 31- 2  13-3/8 107 100 Surface 7 4832 125 3273 & 4790-4800  4835-5030 4820
{ NO.6 31- 6  13-3/8 108 90  surface 7 4714 150 2843 E 4714-4900 NOT DUAL .4700
NO.&4 31- 8  13-3/8 102 ‘100 Surface 7 4874 10 3003 E 4784-4790 4877-4930 4825
NO.7 31-10  13-3/8 105 100  Surface 7 4714 150 3300 E 4767-4772 4880-4997 4825
5‘ 1/2 i - R .
Liner 4984 40 4144 E
GULF LEA ST. "AQ" NO.2Z . 32- 2 8-5/8 108 60  Surface  4-1/2 4959 250 4063 E 1895-1845 4774-4776  4924-5015 4850
NO.4  32- 4 8-5/8 101 100 . Surface  4-1/2 4948 250 - 4052 E 1935-1885 4785-4787 4929-5020 4350
NO.5 32- 6 8-5/8 130 100  Surface 4-1/2 4936 250 4040 E 1920-1870 4786-4788 4884-5025 4825
NO.7 32- 8 8-5/8 145 100  Surface - 4-1f2 4979 - 250 4081 E 1909-1859 4802-4804 4949~ 5040 4875
PRILLIPS NEW MEX."C" NO,1 32-10 8-5/8 144 145  Surface  5-1/2 5060 300 3293 E 4790-4806 4898-5022 4850
GULF LEA ST. “BG" NO.3 33- 2 8-5/8 327 300  surface  4-1/2 4932 1850 465 S 4737-4741 4881-4975 4800
NO.1  33- & 8-5/8 349 300  Surface  4-1/2 4969 1800 415 s . 4773-4785 4920-5010 4850
NO.6 33-6 . 8-5/8 146 100  Surface  4-1/2 " 4965 ©250 3487 E 1882-1833 4767-4782 4927-5020 4850
NO.B8 33~ 8 8-5/8 141 100  surface  4-1/2 5005 250 3527 E 1896-1846 4750-6752 4890-4962 4800
GULF LEA ST, “AR" NO.&4  33-10 8-5/8 140 100  Surface 4-1/2 5011 250 3533 E 1865-1815 4776-4778 4876-5998 4825
* E - Estimated — - S - Temperature Survey |

# Two-stage cementing tool set at lower depth and 50 sacks cement spotted at top of sale and anhydrite section.
3 2-3/8" OD Tubing and retrievable tension type packer (Baker Model "AB" or equivalent).

CASE NO, _3066
EXHIBIT NO, 11
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As you cv::*,estca in the ¥ay b, 10Gh ‘aelcphcﬂe conversaticn
with !Mr. D. G. RBidbrcy of ouwr office; v2 are writias this :‘..:‘ai.:z- cus=
N g 3
lirning briefly onc of scveral roasible walor injdect 10:3 pw: crems Whica
Gl micht c**th,' in the Vast Pef“'l (ucon Ynit waterficod projeey in
aopas of cutnining your anprovald prior Lo our wabterfload I::::m::;; belore
the CIC. ‘

N-ph o

it oud by Mrs Dilbray, mona of tho 30 injesilion wolls
in The vronosed s 17*;..«}:{; kzs the pyeduction casi .vz,:—; cgmenied aoross the
Sorrka Bose Comcticn, found from apprainately o400 o 13CC foet in tels
exren., LSince Culf z;;, s wich to dually inject inlo Two separste intervals
siczltensousdy dow tha fubing and the twing=ccsing exmulus, you vonted
%o imoy procisely whal siops we woudsd tuke to insure thot the “**ta Rosa
woulld nod be endnangered by contaninaticon fiam injected wabsrs threusi:
33ible casing lcoise ke following sicss,; which nra plzo brielly
& sm."cwl o the attoched ai""w'*”"fc s::e*i.hil, would be takeon c.uzmw
i“;ec.,io:a oreraticons $o insure that the Senta Rosa formaticn would b

e 4 by |
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(1) Tae -:m.i nm dnjecticn pressure am‘,s. ot ,oe’t Quring the voterflood
r*# end the c..,si*’g above tre sorforsiions would be $eocted
dnately 22€0 psi {clisghily ":"m thon the 3000 psi dosigm
of tha systcn) prior o stori of waber injocticn.

{2) T2e injection aystam would Do of the close? type to minimize cuysew
ecrrosicn. The O:,r:?;'.ala. water, .:.nc“ vl"" be viildzed to Zloch -
Ceeon avsorcolr, woldd e troated do roluee iio oiyssn eonlioni o
020 mrte Vaen regyelsd woter dow ‘Cﬁ :‘—.n the injection uclils

o,

el - A K3 N
£232%onnd, covrosion roatnont would Lo inliict
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(oY
N

To cheek the effectiv crcas of our ywater troating pm(;mm, corrosion
eoumon bests would be continualdy conducted ot the injoction wellse

CASE NO, 3066

EXHIBIT NO, __ 12
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< STATE  OF NEW MEXICO
STATE ENGINEER OFFICE

SANTA FE ) . .
s RRESPONDENCE YO:
/‘/S. E. REYNOLDS . ADORESS CORR P
ATE ENGINEER ' . Ma 22 1964 STATE CAPITOL
T 4 ! SANTA FE, N. M.

87501

Mr. M. I. Taylor

District Production Manager
Gulf 0il Corporation

P. O. Drawer 1938 ,
Roswell, New Mexico 88201

Dear Mr. Taylor:

Your letter of May 19, 1964 referring to my telephOne
conversation with Mr. D. G. Bilbrey is gratefully acknowledged.

It appears from your outline of the protective measures set
forth in your letter and a perusal of your diagrammatic
sketch that I can refrain from objecting to your proposal
provided your statements 1 through 4 and the paragraph
follow:.nq statement 4 and_the. diagrammatic sketch are

' entered in the record for the 011 Conservation Cormission

without change.

If you £ind a chénge necessary, it would be advisable to inform |
me in order that I may have an opportunity to review it E
before appearing at the hearing. -

Very truly yours, ——

S. E. Reynolds

State Englneer ;//ﬂ

FEI/ma By: M@
Frank E. Irby
Chief
Water Rights Division

CASE NO, 3036
EXHIBIT NO. 13




DIAGRAMMATIC SKETCH
TYPICAL DUAL INJECTION WELL

" West Pearl Queen Unit
Lea County, New Mexico

|
|

LILLLLTZLL
Vr—“~ -

Surface casing set into top of
Red Beds and cemented to
sur face S

Dual strings plastic-coated tubing with
inhibited water in annulus above dual packer .
L

7

c:N"i::>

PR

T ZONE I

————

Retrievable dual packer with
hydraulic hold-down (Baker
Model "K" or equivalent)

Permanent drillable production
packer (Baker Model "N" or
equivalent)

In some injection wells: the

production casing is set above
one or more of the lower zones
and injection into these inter-
vals will be through open hole
rather than through perforaticns

Production casing




RS DIAGRAMMATIC SKCTCH
TYPICAL SINGLE INJECTION WELL

West Pearl Queen Unit"
Lea County, New Mexico

T"”:;vrw —

N
7

Surface casing set into top of the
Red Beds and cemented to surface

X T Y t,,,:,__,,“, . . e T T
N Plastic-coated tubing with inhibited;
N water in annulus above packer ‘

—4700" — . ’ o . Retrievable tension type packer
(Baker Model "AB" or equivalent)
eggéa-Ray . Neutron

— e Production casing set into
Queen formation

Y

—4850 '—

—4900"'— ‘ —
Open hole




INJECTION ‘WELL
HAMON ST. E-8182

CABOT ST. NEW MEX, “G"

INMAN SUPERIOR-FED,

CACTUS PABKS
SKELLY HOBBS "J" ST,
GULF LEA ST,

GULF LEA ST, ™aAP"

CACTUS AZTEC ST,

GULF LEA ST,

.

PHILLIPS NEW MEX.'"C"
GULF LEA ST.

ER-R-
DA IW = NN

&~

GULF LEA ST.
* E - Estimaced

[ %z =2
3 388 8883

DESIG-
FATION

28- &4
28- 6

28-10
28-12
28-14
28-16

29~ 2
29- 4
29- 6

29- 8

26-10
29-12
29.14
29-16
30- 8
 30-16

31- 2

31- 6
31- 8
31-10

32-
32-
32-
32-
32-10
33- 2
33- 4

33- 6
33- 8

33-10

[ - 0 - ]

S - Temperature Survey
;1 set at lower depth and 50 sacks cement spotted at top of salt and anhydrite section.

SURFACE CASING

- TNJECTION WELL DETAIL
TWO TUBING STRINGS IN ALL DUAL WELLS
WEST PEAIL QUEBEN UNIT

, NEW HEXICO N

SECTION 1
CASING AND CEMENY

PRODUCTION CASING

.S_.____l (FEET)
8-5/8 327
8-5/8 326
8-5/8 304
8-5/8 313
8-5/8 302
8-5/8 305
8-5/8 328
8-5/8 96
13-3/8 100
13-3/8 88
8-5/8 308
8-5/8 144
12-3/8 100
13-3/8 90
8-5/8 143
8-5/8 137 .
13-3/8 107
13-3/8 108

13-3/8 102

13-3/8 105
8-5/8 106
8-5/8 101
8-5/8 130
8-5/8 145
8-5/8 144
8-5/8 327
8-5/8 549
8-5/8 146
8-5/8 141
8-5/8 140

TOF
DEPTH CEMENT CEMENT
(SACKS) (FEET)
300 Surface
300 Sur face
300 Sut face
300 Surface
300 Surface
300 Surface
265 Surface
85 Surface
80 Surface
80 Surface
300 Surface
100 Surface
50 Surface
80 Surface
160 Sur face
100 Surface
100 Surface
90 Surface
100 Surface
100 Surface
60 Surface
100 Surface
100 Surface
100 Surface
145 Surface
300 Surface
300 Surface
100 Surface
100 Sur face
100 Surface

5-1/2
Liner

4-1/2
4-1/2
4-1/2
4=1/2
5-1/2
4-1/2
4-1/2
4-1/2
4-1/2

4-1/2

(FEET) (SACKS)

TOP
DEPTH CEMENT CEMENT

ADDITIONAL

CEMENTED

(FEET) * INTERVALS ¢

4991
4961

4931

4904
4919
4932

5049
5145

4932

4920

5009

4974

4965

4939
5075
4981
4832
4714
4874

T47k

4984

4959
4948

4936

4979

5060
4932
4969
4965
5005

5011

350

350

200
300

200

200
240
200
150
300

2050

250

2350

300
250
250
125
150

. 150

150

300

1850
1800

250
250

250

3423
3393

3753
3180
3920
4036

2980
3967
3061
3153

795
4078

3026

3277
3597

- 4085
3273

2843

-3003

3300

4144

4063
4052

- 4040

4081

3293
465
415

3487

3527

3533

CIT@MMOT MM mMm M m e MM Mo m g

M MMKY m Mm@ o o

1914~ 1864

1875-1825
1924-1874

1895- 1845
1935- 1885
1920-1870
1909- 1859

1882-1833"
1896- 1846

1865- 1815




INJECTION WELL DETAIL :
TWO TUBING STRINGS IN ALL DUAL WELLS SECTION II .

WEST PEARL QUEEN UNIT TUBING, PACKERS AND PERFORATIONS -
LEA TOUNTY, NEW MEXICO ’ :
UPPER INJECTION INTERVAL LOWER INJECTION INTERVAL ~
UNTY GROSS PERF. _ ; . GROSS PERF, o

DES16- AND/OR OPEN TUBING PACKER AND/OR OPEN .___TUBING PACEKER: -~ :
INJECTION WELL NATION  HOLE INTERVALS SIZE (OD) DEPTH TYPE .  DEPTH HOLE INTERVALS SIZE (OD)  DEPTH TYPE "DEPTH
HAMON ST. E-8182 NO.3  28- 4 4762-64772 1.660 4700  RD W/HH 4700 4880-4910 1.660 4850  Permanent 4850
NO.& 28~ 6 4700-4710 1.660 4650  RD W/HH 4650 4814-4895 1.660 4750 = Permaneat 4750
CABOT ST. NEW MEX.'G" NO,5  28-10 4710-4720 2,063 4650  RD W/HH 4650 4826-4910 2.063 4775  Permanent ' 4775
¥O.1  28-12 4733-4747 .2.063 4700 RD W/HH 4700 4860-4946 2.063 4800  Permanent 4800
NO.4  28-14 4174-4786 2,063 4725 RD W/HH 4725 4854-4949 2.063 4825  Permanent 4825
NO.7  28-16 4726-4736 1.660 4675 RD W/HH  _ 4675 4842-4851 1.660 4800  Permanent 4800
INMAN SUPERIOR-FED. NO.2  29- 2 4814-4820 1.660 4775  RD W/EH 4775 4934~5008 1.660 4900  Permanent 4900 °
SHELL STATE "PX" RO.2  29- & 4870-4880 2.063 4825  RD W/HH 4825 5026- 5054 2.063 4950  Permanent 4950
CACTUS PARXS NO.1  29- 6 4810-4820 2.375 4750  RD W/HH 4750 4932-5030 2.375 4875 Permanent 4875
SKELLY HOBBS "J" ST, - NO.1  29- 8 4770-4785 2.063 4725  RD W/€H 4725 4898-5000 2.063 4850  Permanent 4850
GULF LEA STATE "14" NO.1 29-10 4782-4790 1.660 4750 RD W/HH 4750 49 24~ 5000 1.660 4850 Permanent 4850
NO.&  29-12 4819-4821 1.660 4775  RD W/uH 4775 4957-5050 1.660 4900  Permanent 4900
CACTUS GULF ST, "A" NO.&  29-14 4775-4790 2.063 4725  RD W/HH 4725 4910-4993 2.063 4850  Permanent 4850
No.2  29-16 4746-4761 2.063 4700  RD W/HH 4700 4888-4962 2.063 4825  Permanent 4825
GULF LEA STATE "AP" NO.3  30- 8 4848-4850 1.660 4800  RD W/HH 4800 4927-5037 1.660 4900  Permanent 4500
NO.1  30-16 4803-4805 1.660 4750 RD W/HH . 4750 4947- 5060 . 1,660 4900  Permanent 4500
CACTUS AZTEC ST. NO.2  31- 2 4790-4800 2.375 4750  RD W/EHH 4750 4835-5030 2.375 - 4825  Permanent 4825

RO.6 31-6 4714~4900 2,375 4700 RS Tension 4700 Commingled Injection w/Upper Interval in Open Hole.
NO.4  31- 8 4784-4790 2.375 4750  RD W/mHH 4750 4877-4930 " 2.375 4825  Permanent 4825
WO.7 0 31-10 o 4767=4772 2,375- - 4700 - mDoHfum 4700 4880-49097 2.378 4825  “Permanent 4825
GULF LEA-STATE "AQ" N0O.2  32- 2 4774-4176 1.660 4725  RD W/HH 4725 4924~ 5015 1.660 4850  Permanent 4850
RO.6  32- 4 4785-4787 1.660 4725  RD W/ER 4725 4929-5020 1.660 4850  Permanent 4850
NO.5  32- 6 4786-4788 1.660 - 4725  RD W/HH 4725 4884- 5025 1.660 4825 ~ Permanent 4825
NO,7  32- 8 4802-4804 1.660 4750  RD W/HH 4750 4949- 5040 1.660 4875  Permanent 4875
PHILLIPS NEW MEX. "C" NO.1 ~ 32-10 4790-4806 2.063 4750  RD W/HH 4750 4898-5022 2.063 4850  Permanent 4850
GULF IFA ST. "BG" NO.3  33- 2 4737-6741 1.660 4700  RD W/HH 4700 4881-4975 1.660 4800  Permanent 4800
: NO, 1 33- 4 4773-4785 1.660 4725  RD W/HH 4725 4920- 5010 1.660 4850  Permanent 4850
NO.6 33 6 4767-46782 1.660 4700  RD W/HH " 4700 4927-5020 1.660 4850  Permanent 4850
NO.8  33- 8 47504752 1.660 4700  RD W/HH 4700 4890-4962 1.660 4800  Permanent 4800
GULF LEA ST. "AR" 0.4  33-10 4776-4778 1.660 4725  RD W/HH 4725 4876-4998 1.660 4825  Permanent 4825

RD W/HH -Retrievable Dual with Hydraulic Hold-down Similar to Baker Model "K"
e RS Tension -Retrievable Single Tension Type Packer Similar to Baker Model "AB"
P Permanent -Drillable Packer Similar to Baker Model "N" (Tubing Set)
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DIAGRAMMATIC SKRTCH
Typical Dual Injection Hell

West Pearl Queen Unit
Lea County, New Mexico

e At Injection down tubing

)*\-—~‘s

' 9<( { Injection down casing; Water will
’ — be treated for correosion and con-

. tinually checked by corrosion coupon
? T test,  Injection pressures will be
S , closely observed for any significant
urface casing to be pressure changes,
contxnually observed

pressuxe increase
or fluid flow which ; U

Nl" d ata
th le‘gréaéﬁtlgnleak : [Injection System will be closed type,
casing.
’ I~ ‘ Surface casing set into top of

[2-3/8" 0.D._ Tbg. SANTA ROSA SS
; : T T @ approx.1000'

Red Beds and cemented to surface.

zated is approximate

asin ove nnrforatxons Wi

e prior to start of lnjectzon.
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]

;; ' L/ | |
< S T =
~ —u4800" ? \>

3

—_
—4850" — <£§§§§§§::’ Retrievable teasion type packer
o \ ?EEE? (Baker Model "AB" or equivalent)
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INJECTION WELL DETAIL

DUALS EQUIPPED WITH SINGLE TUBING STRING i
LVEST PEARL QUEEN ONIT

LEA COUNTY, NEW MEXICO

SURFACE CASING : PRODUCTIOR CASING

UNIT TOP TOP ADDITIONAL /4. ©  APPROXIMATE
DESIG- SIZE  DEPTH CEMENT  CEMENT SIZE = DEPTH CEMENT CEMENT CEMENTED - OPEN HOLE INTERVALS - TUBING AND
INJECTION WELL NATION  (INCHES) (FEET) (SACKS) (FEET) (INCHES) . (FEET) (SACKS) (FEET) * INTERVALS # UPPER _ _ LOWER _ PACKER'DEPIH
HAMON ST, E-8182 NO.3 28~ 4 8578 327 Surface  4-1/2 4991 asa 3423 B 4T62-4772 4880-4910 . 4850
_ NO.6 28~ 6 8-5/8 326 300 Surface  4-1/2 - 4961 350 3393 & | 4700-4710 4814-4895 4750
CABOT ST. NEW MEX."G"™ NO.5 25-10  .8-5/8 304 300  Surface 5-1/2 | 4931 200 3753 E 4710-4720 4826-4910 4775
. NO.1  28-12 8-5/8 313 300 Surface 5-1/2 . © 4904 300 3180 E 4733-4747 4860-4946 4800
NO.&4  28-14 8-5/8 30z 300 Sur face 5-1/2 4919 200 3920 E 4774~6786. 4354-4949 4825
NO.7 28-16 8-5/8 305 300 Surface  4-1/2 4932 200 4036 E 4726-4736 4842-4851 4800
INMAN SUPERIOR-FED. NO.2  29- 2 8-5/8 328 265  Suzrface  4-1/2 5049 240 2980 B 48144820 4934-5008 4500
SHELL ST. "PK" NO.2 29- 4  8-5/8 96 85  Surface 5-1/2 15145 200 3967 E 4870-4880 5026-5059 4950
CACTUS PABXS NO.1  29- 6 13-3/8 100 80 Surface 7 ':49‘32 150 3061 E 4810-4820 '4932-5030 4375
SKELLY HOBBS "J" ST. NO.1 29- 8 13-3/8 88 80  Surface S~if46 4920 300 3153 E 4770-4785 6893-5060 4850
GULF LEA ST, “IH" No.1  29-10 8-5/8 308 300 Surface  4-1/2 15009 2050 795 s 4782-4790  4914-5000 4850
§¥O.&4  29-12 8-5/8 144 100 Surface & 1/2 ~ 4974 250 4078 E 1914-1864 4819-6821 4957-5050 4900
CACTUS GULF ST. NO.4  29-14  13-3/8 100 50  Surface  S5-1/2 4965 350 3026 E 4775-4790 4910-4993 4850
N0.2 29-16 13-3/8 90 80 Sur face 5-1/2 4939 300 3277 E 4746-4761 4888-4962 4825
GULF LEA ST."ap" NO.3 30- 8 8-5/8 143 100  Surface  4-1/2 5075 250 3597 - E 1875-1825 4868-4850 4927-5037 4900
¥O.1  30-16 8-5/8 137 100  Surface 4-1f2 4981 250 4085 E 1924-1874 4803-4805 - 4547-5060 4900
N i ;3 . B
CACTUS AZIEC ST. iNO.2  31- 2 13-3/8 107 ° 100  Surface 7 4832 125 3273 E | .4790-4800 4R15-$023 4520
¥0.6 31- 6 13-3/8 - 108 90 Surface 7 4714 1c0 2853 & 4714-4900 NOT DUAL 4700
NO.&4 31-°8  13-3/8 102 -1 Surface 7 4874 152 30603 E 4784-4790 4877-4930 4825
Rer I YO 13-3/8 105 106 Surface 7 T&716 150 3300 E 4767-4772 4880-4997 4825
5~1/2 . . -
Liner 4984 4 414 E ,

GULF LEA ST. "AQ" NO.2 32+ 2 8-5/8 108 60 Surface  4-1/2 4959 250 4063 E 1895-1845 4774-4776 4926-5015 4850
0.4 32- & 8-5/8 101 100 . . Surface  4-1/2 4948 250 - 4052 E 1935-1885 4785-4781 4929-5020 4850
NO.5  32- 6 8-5/8 130 100 Surface 4 1/2 4936 250 4040 E 1920-1870 4786-4788 48845025 4825
NO.7 32- 8 8-5/8 145 100  Surface - 4-1/2 4979 - 250 408L E 1909-1859 4802-4804 6949~ 5040 4875
PHILLIPS NEW MEX."C" NO.1 32-10 8-5/8 144 145 Surface 5-1/2 5060 300 3293 £ 4790-4806 4898-5022 4850
GULF LEA ST. "BG" NO.3  33- 2 8-5/8 327 300 Surface  4-1/2 4932 1850 465 S 4737-4741 4881-4975 4800
0.1 33- & 8-5/8 349 300 Surface  &4-1f2 69869 1800 415 s . 4773-6785 4920-5010 4850
¥0.6 33- 6 8-5/8 146 100 Surface  4-1/2 4965 250 3487 £ 1882-1833 4767-4782 4927-5020 4850
NO.8 33- 8 8-5/8 141 100 Surface  4-1/2 5005 250 3527 E 1896-1846 4750-4752 4890-4962 4800
GULF LEA ST. "aR" NO.4  33-10 8-5/8 140 100  Surface  4-1/2 01l 250 3533 E 1865-1815 4776-4778 4876-4398 4825

* E - Esti{mated - S - Tmperatute Survey

# Two-stage cementing tool set at lower depth and!50 sacks cement spotted at top of sale and anhydrite section.
$ 2-3/8" OD Tubing and retrievable tension type packer (Baker Model "AB" or equivalent).
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_ HEFORE THE |
NEW MEXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
June 10, 1964
EXAMINER “HEARING

' )
IN THE MATTER OF:  Application of Gulf 011 )
Corporation for a unit agreement, Lea County, )
New Mexico. o _ : )
Application of Gulf Oil Corporation )
_for a waterflood project, Lea County, New )
Mexico. )

) Case No. 065 &

; (3066

)
)
)
)

BEFORE: NEW MEXICO OIL CONSERVATION COMMISSION
DANIEL S. NUTTER, EXAMINER

TRANSCRIPT OF HEARING
MR. NUTTER: We will call Case 3065.
MR. DURRETT: Application of Gulf 0il Corporation for
a unit agreément, Lea County, New Mexico.
MR. KASTLER: I am Blll Kastler appearing on the behalf
of Gulf, and I would like to move that Case 3065 and Case 3066

be consolidated for the purposes of Hearing.

&
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MR. NUTTBR: We will call 3066.

MR. DURREY?T: Application of Gulf Oii Corporaﬁion for
a Unit Agreement, Lea County, New Mexico and Application of
Gulf 011 Corporation for a Waterr;ood project, Lea County,

New Mexico.

MR. NUTTRR: Cases 3065 and 3066 will be consolldated
fér the purpose of testimony.

MR, KASTLER: WNr, Examiner,_pur two witnessés in this
case will be Mr. Don Billbrey and Mr. Bates Boles. I would like
tp have them sworn.

MR. DURRETT: Would you stand and be sworn, pleass?

(Witnesses sworn.)

MR, KASTLER: I would like to have these marked for

identification as Applicant's Exhibits One through Four; and

I would 1like to submit those 2t this time.
(whéreupon, Applicant's Exhibits
"One through Four marked for iden-
. tification.)

DIRECT EXAMINATION

BY MR. KASTLER:

Q Please state your name and address, for whom you work

and what is your currens posicion?

A My name is Don Bilbrey and I reside at 1201 W. McGaffey

i1 Roswell, New Mexico, I work for Gulf Oil Corporation in

Roswell as a FPetvoleum Engineer,

-~

v
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Q sould you briefly outilne your educational and pro-
fessional packground?

A In 1953, I was graduated from the University of Teias
with a B.5, in Geology and a B.S. in Petroleum Engineering.
After twe yéars in the Service I returned to the University of
Texas and entered graduate school in 1957. Ifreceived my
Masters Degree in Qeology. In May of 195711 went to wopk for
Gulf in Roswell as a geologist. I worked fourteen months in
that capaclsy in both Rosﬁell a:d Hobbs. At that time I was
transferred back to Roswell where I was 1n the Reservolr
Enginegring Secbion as a Reservols Englneer and I have-worked
as a Reéervoir Englneer since that time in Hobbs, and now in
Roswell.

“Q And:have you worked closely with the wést Pearl Queen
Producing Unit Agreement, and are you thoroughly famlliar with
all of thé geological and engineering aspecis of 1§?

A I have done very little else besides work on the Queen.
So, I think I am fairiy well familiar with 1¢.

i~ %ill you briefly outline the purpose of this Hearing?

A Gulf, as major interest owner and prospective unit
operator, would like to unitize 2,520 acres in sixty-three welis
in the western portion of ftne Feari Queen Pocl which ig lo-~

s

cated i Towns8hip 1G South, Range 35 Zast, i: :ea County, New
-~ § - 2 (S 4

o

Mexico. The purpose of this uni¢ would be to waterilood portion
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of the Qu=2en formatlon anderlying ghis area. If you will plea
1ook at Exnibis One, which 18 a fold ouﬁ map, (plat), you will
see the Uﬁit'ﬂrea proposed outiined in yellow. The injection
wells are shown 1in circles, bLWe ciprcles will pe dual wells,

one circlé‘will:be just 8 single zoug 1nject10n well., Wwe will
discuss thab later.

Q Are there any other unitized waterflood projects in
this pool?

A Yes. Directly east of our outlined flood here, you
will see, not snhown nearly as brightly, but oucllned'never—
theless, the Shell East pearl Queen waterflood anit. It is my
understanding ghey have been 1 jecting water there since earliy
in February.

Q W11l the twWo unics cooperate?

A Yes, we nave s1peady discussed that with Shell. As 800
as théy are anitized, we will make 1ine agreemeats and cooperagé

with Shell. The flood, LY the way, i1s on the same pattern on

the Shell anit and it wili make 1P easler to cooperate with

them.

Q  Will you descrice the geOLOgY pertineny to this pro-

A zaferring o the data ovey hare on the firagt page, she

Peari Queen 18 jocated on the western edge of the Central Basin

ziaiform, Jells are comp eted in one OF more sandstons

®
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stringers within the Queen formation. The depth§ rauged from
4,80C io around 5,000 feet in the West Pearl Queen Unit Area.
Thege stringers generally are composed of gray, fine grained
dolomitic and anhydritic sandstone rocks and are lntervedded
with gray to tan, dense, anhydritic and shaly ddlomitic rocks.
The maximum net pay, I should say, for each zone ranges from
elght to fourteen feet, but generally in no no bore hold 1s
the maximum ne$ pay 1In each Zone encountered.

Q Do you have an Exhibli which shows the subsurface
structure?

A Yes, Exnibit Number Five 1is s structuré.map'on wnalt we
will, in a minute, describe Zone Cne which is the uppermost

zZone we plan to flood. That structure typifiei, the structure

-

30 211 zones which we plan $0 inject water intg,

Q  Exhibit Five?

A Exhiblt Five shows a northeast-souihwestward trending
monoclinal nose which plunges toward the seuth@est at about
fifsy feet per mile. ‘

Q@ Is this a stratigraphic or structural: trap?

A We think structure probably*plays’very livtle pari in
the trapping of the hydrocarbons here, in fact, we consider it
primarily a s$ratigraphic Srap with the up-dip productive limits
being<deterﬁiaed by poresity deterioration. fhe douwn--dip

Jimite in most of the zones are deftermiled by cll vwater contact
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Q How many stringers, or zones, are productlve in the
Wasl Pearl Queen Unly Ares?

A 7 Wwall, I refer Lack to Hxhibii Number Four iad the book-~
let, and colovred In yelilow, you will sees four zones on a
typical'rédioactivity log. 7one One, "Stray", Zone Two A, and
Zone Three A; and in Exhivit Number Six, which 18 a cross
sectlion, an east-west cross sectlion across the same zones which
have been again colored in yellow. You can sce that Zones Ghe,
Two A and Three A are rather continuous over the entire area.

What we have defined, the "Stray" is limited to the soutﬁ_
west portion primarily ag shown on ExXhibit One but it is a good
zone and we plan to waterflcood it siong with the more widespread
zones, One, Two A, and Three A,

Q Do those Zoneg Cne and Two A constitute most of the
Seddhdar& o117

A We believe 80, I personally bellieve thai probably,
maybe as much as 75% of the secondary oil comes from Zones Cne
and Two A,

Q In isolated instanges where wells are open stringers,
these are extremely open and limlited in zerial extgnﬁ?

A That is righu. Shere are several individual wells, I
would say unoi over two or three down in the southwest corner
that have open zoues, rather thic zZongs other than ﬁﬁe ones I

have ocutlined hers in yvalliow. Senerailiy, X would sy in all

©
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instances these are not even found in the adjacent .or offsetting
Wwellis and probably will call for little secondary recovery.

Q Wili any attempt be made te flood them?

A No, with no conpection from one well to the next, I
don't believe there will be any value in trying. -

Q Not initilally, al least?

b2

No.

Q  What will the unitized interval be?

A Thaﬁ willi e frow the top of the Jueen formation to
fifty feet below the bottom of Zone Three A.

Q Can you descrive the Queen Reservolr reck and fiuld
properties?

A Yes, I will just refer back over here to the data sheet

‘v

aéain. The average porosity in all but the "Stray’ zone ia
16.7% and ranges from 10 to 22.8%, what we consider the net
pay. Average "K" is 22.8 millidarcies ranging again from one
to 244 miliidarcies. The original reservoir pressure was
1,776 psi and the bubbie point pressure is 1,400 per square
inch. Reservolr temperature is 100 degrees Farenhelt and the
formation volume factor was 1.176 at original reservoir con-
d;tiena. Cil gravity is approximasely 35 degrees AFI.

| Q Briefly summarizé primary operations in the YWest
Fearl Cueen Unlt Area.

A The First well Lo our ares was drii.ed in Januzry of




DEARNLEY-MEJER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

PHONE 243.6691

PAGE 8

“production to date of 2,200,000 barrels, it appears that the

reservolr 1s right at 80% depleted. The fact we are late in the

llike we will only get 11.8% through primary oil operations.

1958 and since that time there has been a total number of
gixty~-three wells, or hecles, drilled. Four of these have been
dry in the 1hterval we plan Go unitize. Fifty-nine have
been productiVe. In something like six years the approximate
production from these is 2,200,000 varrels of oil. There are no
dual completions in the unlt area. |
'@ What is the presen% state of depletion?
A We anticipate in the gifty‘nine vells that the ultimate

recovery for the Unit will be 2,686,000 barrels. With cumulativé

1ife of this pool 1is further evident by the fact that the
average production per well per day 1s only nline barrels.
Q What type of drive is the pooi producing undef?

A Soclution~gas-drive, 100% solution-gas-drive. It looks

This means that nearly 90% of the oil will be left in the ground
unless secondary recovery project is instituted.

Q In wasterflooding this area, how many injection wells
will there be and what flood patstern will be used?

A Well, I think I briefly touched on that alrecady. It
is an eighty aére five-spot; and oubt of fifty-nine producing
welis, thirty of them will ve =made injectlion vells.

2 Wnat volumes of uwater do you plan to Inject and what

®
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pressures do you anticipate?
A Initially, we plan to injJect up %o flve hundred barrelJ
every day per well, RBased on what we know abo;t the East Pearl
Queen Fiood injection wells, we should encounter initizl pressurfs
of 1,500 to 2,000 pounds per square inch. We anticipate the
maximum pressure of arourd 2,500 pounds per sdquare inch. We

are designing our installaticn for 3,000.

Q What kind of water will you inject and where 18 the

source of this water?

i

A We will inject fresh water which we willi pipe approx-

imately six miles from Shell 011l wells in Seation 3 of Town-
ship 19 South, Range 36 East which i8 east of the Pearl Queen

Fool,

ALBUQUERQUE, N, M,
PHONE 243.6691

Q@ Does Gulf have a vested interest in this water?

IER REPORTING SERVICE, Inc.
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i Traluer, owns one-gnira
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interest in water Easement W-306 which I believe is dated
April 29, 1963 and was issued to Zemac Potash covering all of

Section 3-19 South - 36 Fast, Lea County, New Mexico.

DEARNLEY-MI

1A] Now, Gulf owns cne-third, Shelil owns‘one—thtrd, and
C. W. Trailner owns one-third? |

A Sheli and Julf both purchased the third interest, pur-
chagsed 1t from Cornell.

Q Al: right. Proceed,

v

A #e also, at the same time, purchased a third interest

=
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in the water rights. I think the Application Numbers there
were L~5170 through L-51T70-X-k, |

Q@ Could you give them all?

A I will, L-5170, L-5170-X, L-51T0-X-2, L-5170-X-3,
L-5170-X-4, These permit us to, for all three ﬁarties concerned
to appropriate the same 1,600 acre feet df Ogaliala water
anually for the purpose of waterflooding the Pearil Queeh.

Q How will you get this water to your wafepflobd afea?

A At the suggestion of Shell and Gulf, Shell has designed
and built a water pipeline system from Sectlon 3 where wells
later will be drilled. There 1is one there already. They have -
built this pipe and Gulf and Trainer as prospecéive unit
operators will have the right to Join in this system when their
unlits are formed,

Q will this volume of water Dbe sufficient to adequately‘
Wwatertlood the West rearli Queen Ghit Area’

A  ¥We think so. In this 1,600 azcre feet of water, this
amounts to 375 barrals per day per well for each of our thirty
injection wells. Of course, we can't put five hundred barrels
per day into each of the thirty wells, we don't?expect to.
Initially, we will step things up and try to get £ill up along
the szast line there, along Shell's 1line, and we will inject the
maximum five nundred barrels probably, but by the time the whole

area 18 under flood, all thirty injection wells will have been

®
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© bub 1t might equally well be lunta perforations, 1f 1t calls for

convected. We think 375 barrels will be adequate because we
havs re-cycled water. e nhave té reduce our injection probably
to balance production ﬁith allowables and such.

Q " How do. you pian %o inject water into the Queen
Reservoir?

A I would like to refer you now, to Exhibits Seven throu&h
Eleven, I belleve, which are diagramatic sketches of sévéral
possaible means of injection.

' Exhibit Seven shows a typical single zone injection well,
where we will simply set a packer on tublng, inject down
tubing -- the tubing by the way, wlll be coated for corrosion.
We will inject below a retrievable tension type packer, in
this instance as shown here, and will be into the open hole,
it. Right now, it logks like we aré'going 50 oniy Gave one
single zone injection well.

Q@ VWhat well will that be?

A That is the Cactus-AztecVState Number Six down there in
the southwest corner on Exhibit Number One,

Q Is the locatior in Section 31, 19 Soutn, 35 East?

A That is cérrect.

& ‘that 1s the single injestlon well, but 1% would be into
Zone Tne and --

A In this particular well, this is marked 3s a typlcecal

*
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8ingle injection well., [t is actually a diagramatic sketch of
the well I have mentioned but if through further study and when
we get ready o convert these wells, we decide that three, four,

five or more will not have, 8ay Zone One of sufficlent size theré,

it may be economically advieable to dual. We will Just try to
watcech dbwn.theré inte 1t,:and all of the rest of them and fry
to cut down sBome of our cost, In other words, i: Wwe thnink it
is advisable to dual inject, we willl, and if further study says
is necessary, we night hé?e three or four more wells we want
to treat in the same manuer.

MR, NUTTER: Yo@ftalk about single injection wells, and
dual injection wells; what do you consider to be the dividing

point, the Zone One as against Zone Two, and what is the other

| ALBUQUERQUEK, N, M.
PHONE 243.6691°

~ one?

A Right. The threc lower zones.

MR. NUTTER: Two A and Three A?
A Right. We will wash 1% into the three lower zones arnd
try ¢ put it inte Zone Cne.

¥R. NUPTER: In other words, into two?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

A The "Stray" is 1imited down Shere into the --

MR, MIJPPER: Zon2 Cne is tha other zone?

A Zone Jae ls -~ well, many people consider 1t the main

Queen pay in this aresx. As T pointed out before, we think may-

be 75% of the olil secondary and primary are in Zones One and

®
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™wo A, therefors2, e want to geparate the elream of watel and
pe sure We get those Lwo zones f1ooded. ,
M. NUTTER: These are the LwWo 1mportant zones?
A Right. We think ¢hat 18 important to dual inject the
wager.

#MR. NUTTER: primarily to keep ZLone one and Two A

A  Right. That's correct. 1f you look at Exhibit Number
Bight, this I have 1isted or have designated as a typlcal dual

{njection well uhich I think 1t'S cather straight forward tWO

strings of coated tﬁblng, with a dual packer apove Zone One and
a permanent arill able production packer petween Zone Cne and
the nggpay" ovr the Two A, which ever orne happens %oﬂbe open in
the particular well, but anyway separating Zone One from the

1ower zonesd, and 1 don't rhink there is --

. MR. KASPLER: Tus remelining gwenty-nine wells will he

completed for this aual 1njection guch as 18 shovwn on Exhibii

Bight?

A possibly, I nave another exhidlt ahlcn 1is gxhibi®
Nymber Tern. After our rield peopie 1ooked ab this and gave us
cost sgtimates, they round that when we hwad Lo g0 to twWo strings
of tubing wnlch ¥ere rathier 1imised because of the slze of our
casing which in moo L instances is foulr and a half and five and

a half, w¢ Jouid have Lo take out at least the 5 3/8 tuoing.
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We would have to ceat them; that would run She cost up. We
would have to run a dual packer In each one and that would run
the cost up. It would cost us many more thousand dollars per
acre to go this way than poessibly it would cost us to go this
way as shown on Bxhibit Ten. The particular set-up for the in-
jéction well is very similar to the single zone injectlon with
a retrievable tension Lyps packer o separate Zone One from the
lower three zones, but from-this instance we inject down voth
the anulus and tubing. The tubiﬁg would be %the same as we have
in the hole right now. I might say here that, of course, our
treating cost for the water would go up by this method hbut we
stilluthink 1% would be cheaper in the Pearl Queen %o go this
a2thod,

G T »elteavae that you had about four primary features thgﬁ
this method of dual injection would achieve. Would you cutline
those?

& VYegs., Let me be sure I geb this rignt. It would elim-
inate the need for additional sirings of tubing, eliminate the
need for dual packers, eliminate the need for coating the tubing
and 1% would allow thé use of larger %Hubing with which I beliave
we could inject highex volumes 3% lower préssures,

o Have you ﬁiscussed thiz preposed alternative method as
shown on Exhibit Ten with the State Englneers Offlce?

i Yas, we cuame up hers in April and jalked to Mr., Irby

®

T
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about injecting this method down the anulus and the tublng sys-
tem. He indlicated then that is proper precautions were taken

and the Santa Rosa Sandeione was adequately protected by cement

'he would go along #ith this, I went back to Roswell and made a

special trip to Hobbs to the CCC Office there to check all of
the cementing programs and I found oui there 1s only three of
the thirty injection wells %that aréﬂcemented across the Santa
Rosa. So, because of the mohetary savings we thought we could
save Ly goiﬁg this method, I sat down and trled %o go lnto more

de%all on this program and think of how we could protect %that

‘Santa Rosa. I Ghen wrote a letter to Mr. Irby which is

Txhibit Number Twelve in which I oublined our proposal for pro-
tecting the Santa Rosa and’assaring it is protected, and yet
gt111 allow us to go down the anulus with the injectlon water.
Mr. Icby, by return mall, seat us a lebter which is Exhiblt
Number Thirteen in which he indlcated that he would not otject
to our propossl provided that certalin statements that had been
included in my letizr were entered into the record at this

Hearing.

That is the purpose of your incorporating these as

Q
Exhibits Number Twelvae and Tnirteen?

r

r gpeniflcally polnt ous which sctatements and

il

2 By
A Right,

paragraphs he would like %o have in., OCFf course, they are in

vhe laiter znd inciuded 1n the exniniis we have nere.

®
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Q Ynich plan of dual injection do you favor at this time?
A We 85111 haven'y made up our minds. We think we daid

save a lot of money personally on the initial investment
by going down the anulus; bub also, We realilze the ftreating
the cost of water to protect the dasing over a period of years
wbuld run up in cost %oo. e are sHill ﬁorking on it Lo see
if one 18 bpetter to our way of thinking than the other. We
might have to take so many p?oducing and keep such a close
eye on 1t 1t is not worth it to us. We would like to have per-
miseion to go either way because of the possibility of the
great savings in money and equlpment that we have already in-~
vested in.

MR. NUTTER: When 4o you think you will make the
datermination which dirgciion you will go?

A Well, I think possibly within the next week or two.

We have our Hobbs office working up details, information and
such, and I think they aré going to give us a final recom-
mendation here soon.

MR. NUTTER: Off the record.

(Whereupon, a discussion was held off the record.)

MR, NUPTER: On the record; please,

Q@ (By Mr. Kastler) What does BExhibit No, 9 consist

of?

Well, Exhivit No, § is simply an Injection well detall.

e 53
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Since we have thirty injection wells, we do not include a dlia-
gramatic sketch of each well as such, we use this diagramatic
sketch, éﬁd these then, on these tables we have tried to give
you the surface casing, production casing, size, data and etec.,
the cement program, and also the tubing, packers, perforations
and all‘items such as that that will bz permanent to each
injection well in the unit. Likewise, on Exhibit No. 11, we
have done the same thing, which 1s pertaining to the diagramatic
sketch in Exhibit No. 10, same type of information.

Q When do you expect to start work on the project?

A wg would like to start work on July 1st; we are
shooting at July for target date feor this unit. As soon as it
is unitized@ we will start to work. Shell 1s walting for us ta’
Qtdrt 15Jeé§ing béfore they move down their line and expand
their flood to full,

Q@ All materials and equipment are on order, I take 1t?

A No, they are not on order.

Q@ In stock?

A Not in stock. Wse are in the process of designing the
equipment, what pumps and ete. that we will need.

MR, NUPTER: You don't know yet what equipment to
order?

A ¥o, not specifically in vhs way of tubing, we don't

know which way we are going.

@
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Q {(By Mr. Kastler) When do you start expecting the
initial response?

A We expect, with dusl 1njection planned, that Qe will
get a kick within probably six months. That rate will in-
c¢rease rather rapidly, I thin, up to about 2,500 barrels per day
per unit and 1t will hold there for maybe two or three years and
taper off by 1974.

Q@ What in the way of increased oll recovery do you anti-
cipate as a result of these flood projects?

A We anticipate about 150% of primary and this --

Q@ In numobers of barrels?

A Number of barrels; that is 4,029,000 barrels of
additional‘oil because of the waterflood cperations.

Q@ Does Gulf seek approval of a3 project area recovefing
the entire unit as authorized under TOI—E?

A Yes, we do.

Q@ Do you belleve that this unitization for the purpose
of waterflooding this area is in the best interest of conser-
vation and preventlon of waste?

A  Yes, as I stated before, it looks like we are going %o
only get 11.8% through primary operations. We think we can in-
crease that by 150%, or a toftal of 30% of the original oil in
place. Through the secondary recovery of the area, 80% depleted,

the wells are down nine barrels, average, and we think it is

®
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imperative we start with the flooding as soon as possible.
Q@ Has the primary and secondary oil been agreed upon
ﬁmong othér:merators:h1this poel, or in this proposed afea?
A To my knowledge, with one exception.
Q And will éll steps be taken to protect correlative
rights by any owper?
A Yes,
Q Were Exhilblts One-through Eleven prepared by you or
under your direct supervision?
A They were; yes.
Q  And are Exhibits Twelve and Thirteen copiea of
correspondence between you and the State Engineer's Office?
A That's right. - -
MR. KASTLER: That concludes my examination..
MR. NUTTER: boes anyone have any question3a of the
Witness? |
MR. DW%iEiT: T have one questlion, please,
| CROSS EXAMINATION

BY MR. DURRETT:

Q Mr. Bilbrey, I believe you stated that the aversge
production at th:’Ls Yime was abproximately nine barrels per day
per well?

A That's rlght,

& tnat are your wells making in bLhere?

®
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A Thevre are some still down on fthe Aztvec State Cactus
Lease that are making, I believe, thelr top allowable.

Q@  How many?

A They are recent comﬁletiona;

Q Those are recent completiong?

A Yes, sir. |

Q How many of thosé would you estiﬁate that theré are
that are close to top allowable wells?

A There are nlne wells on tﬁe lease, I belleve.

@  Referring now to Exhiblt Number One?

A Rignt. I would believe Lthat mayve at least half of

them are capable of making top allowable, based on the last

productidn figures I know of, which figure may be I belleve

- the 1aBb I nad access to for them.

Q I8 that in Section 317

A Section 31, Cactus Drilling and Aztec State Lease..

Q And you think there are four or five of those, you
say?

A I %hink that is probably about right, those wells ~- I
will put it this way: Cactus has made a practice of going in
there gsnd driliing zontinuougly; they drill a well every six
months, or a year, or something like that, and they are still --
well, you can see there 18 one well &o., 106 there that they have

since gone Iin and staried driliing. I understand that now, for

®
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. and they have managed %o keep thelr production kind of up and

the record, that this is a dry hole,

Q This Number Ten?

A That Number Ten is & dry hole. They are aluways re-~
working their wells and as I say, *;heré are four stringers,
and they have gone down in many of the wells and opened one Zone

and depleted it and go back and open another and deplete it,

down, and 1t 1B kind of hard to work with concerning this
equity in their Unit and they have since agreed to their
aquity as given.

a I believe I understaﬁd they have def'initely agreed
to commlt thils 1interest?

A We have z telegram that says they will commilt; they
have four tracts, ‘Ghe Aztec State they vere helding uvn enr(i‘c:
a while heczuse of znother reworking they weant through several
months ago. I think production has fallien off rather repldly
in some of these wells that they have worked over and they have

gince sald that they will commit that acreage along with the

Q And you do belleve that these are the only we2lis that
ars mgking close %o Lop allowsabla?

4 I velieve go., I think you will f£ind the older Wwells ug
here along the east line already at thse peak limlf, one,; Mo,

three barrzsls g day, qulios a fey wells,

A

ey
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Q What is the allowable per day on theae wells on this
- Aztec State Leave?

A Well, 1% 1s-in the nelghborhood of thirty-five, thirty-

six, ;hirty—seven.
Q  That is just the normal unlt allowable?
A Yes. ”
MR, DURRETT: I believe that's all I have.
MR. NUTTER: ¥r. Yastler, whab is your other witness
goling to testlfy on¥
MR. KASTLER: He is going to testify to the form and
style of the unit agreementcand the process of the completlion
and execution.

MR, NOUTTER: And teztify as o the perlmeter of 1t?

ALBUQUEROUE, N. M.
PHONE 243.6691

MR. XASTLER: Mr. Bllbrey is more famillar with that
and I might ask hin just to outlilne what the percentages are.

MR, HyTTen: I mould sppreciate that, what they are

based on.
MR, KASTLER: For each lease Wwe have prepared -- Mr.

Bilbrey, you may need to refer to any agreemeni or anything

DEARNLEY-MEIER REPORTING SERVICE, Inc.

else wWhich 18 no% vet in evidence,

MR, BILBREY: 4Yell, I had not intended to present this

in evidence; that was prepaved for the operator in this unit to

unitize; and I will refer to it Jugi as my notes,

REDIRECT EXAMINATION

®
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BY MR. KASTLER:

Q Mr. Bllbrey, what wae the formula used and agreed upon
for the remaining primary particlpatiocn affter unitization?

- A Sixty prercent primary reservag, forty percent current
rate, the curreni rate being April through September of 1963;
vased on those months of produdtion. The ultimate primary is
determined from performance curves setting the ultimete primary
and then, of course, subtracting frém that the cumuiative pro-
duction,  giving the primary reserves.

Q And 1t 1is my understanding; that the wérking interest
owners in this proposed unlt area have formed operators and
engineers commlttees?

A’ That's right.

Q And that these formulas wWere derived from the working
of thav cormitice and by agresment of 211 parties whose signa-~
ture appear on the univ?

A Yes.

Q And have they been reviewed and approved in prelim-~
inary form, a% least Dy the United States Geologlcal Survey in

Hoswell and Washington?

A Thaey nave,
s And have they been sitadled and aprroved and 2xXplained

A Tnat is vight. Yg covered that on fhe samz Celp when

®
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when we talked to Mr., Irby in April,

Q  What were the number of barrels remaining on October
19637
A Remalning primary reserve jSotzld units?
& . Yes.
A Five hundred eighty seven thousand,
Q And ag soon as this number of barrels has been pro-
duced since Qectober 1, buib acbtuzlly since whatbver lesser
amount now remains from the effective date to the first of the
month efter which %hat number of barrels nas been produced, is
the cut off time from the primary parbicipation?

A That's right.,

] And 1in caleculating the rate, what six months period

3 A - nate €Y S o T
A April through Seplomosr 010 1903.
| =
Q Up teo Cctober 1, 100637

A That's right, it includes Sepfember.
6  And 1s that formula writien into and subscrived as a

vart of the Unit Agreement?

Now, what 1is the peweenizage of parbticipation of each

trach durlng the szcondary ~-

L It is baged on 10G% of the Sracts primary ultimate

14
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discussed.

( It other werds, 1L one oﬁerator had certain proportions
of the entire pools preduction in primary --

A If nhe had -~

Q If he had that same percentage?

A If he had ten percent of the primary he would get 10%
of the secondary.

¢ And acreage wasn's conglidered 38 such?

A That's right.

Q And rate of production for secondary recovery was
not considered?

a It was not considered. Of course, it i used in your
interpretation of your performance curve, and in that respect
1t comes into>play.

ER;%KASTLEﬁ: ”I believé those are the only guestions
I needed to ask,

CRCSS EXAMINATION

BY MR, NUTTER:

G  Let we see if I understand this: Your participation
is divided in two phase systemns?

A ¥irst phose and sacond phafe,

2 Phe first phase i3 bassd on 50F primary remerve and
Hog current rate ss dstarningd Apell through September of last

year?
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A That's »ight.
0 And the primary reserves ware determined from pyro-
duction decline curves less production up through --
"A  The primary ultimate was determined through the use of
the decline éurves.
Q Right.
A And from that we got tha reserves.
Q Yecur primary resevver lass yvour cumulaﬁive-praduction
through what date?
A I velleve it 1% October 18%, let me check for sure,
though. Primary'reéerves as,of 10-1-63. |
2] Octbbef 1, 1963, and at thaet time you calculated
there were 587 »ius, remaining?
A 585,
Q And as soon as that 585 is produced 1% zoes into the
secondary récbvery’and that is -~ “ |
A And shat 15 from %his dase of 10-1-63, not from the
date of uni%tization,
Q@ As socon as B8T,000 harrels have been produced after -—-
A - QOctober lisw.
Q -~ Ociokier the 184, ther it goes into the sccondary

phage and that is 100 parceni?

..
v

1 10C parcent.

5

< Of priwmspy --

®
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A Primary.

Q2 - ultimate recovery.

e
3

35 . .

M

1

KASTERR: T can think of ona other quesislor.
that should we asled,
REDIRECT EXAMINATION

BY MR, XASTIL.

!»-1
5

Q@ Does thiz 587,461 varrels cover the remalning reserves

A Thab is righi, for Lhis outlined in fthe yellow on

Exhibit Numbey One,
9 Mow, in Lhz event less than all tract ownoars should
commit theilr interssis %o the Unit, would that be reduczed in

proporticn o the prinary reserves of the non-consenting or

.IL

non=¢ o ing

e vasn ey
td e -

A Tnat's vighs.
Q@ And ig such produciion provided for in the Unit

Agreemant?

RECRO3S BXAMINATION

2 Now, Hr, Bllbrey, you stated that vou had not aciually
debermined yeb which waansg youo shonld ase £or the casliag tubing

I

progran on Hite dual indection walls,  Sdhin it Nuaaber Hine which

©
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ghowing cementlng and other detailed Information on these wells
indicates that at the time 1t w@as prepared yov wers Lthinking of
the dual tudlaz., ¥nat was this thinkiang based on?

s

A Yas, Well, after I talksd U0 %ﬁ.’lrb§ &nd he szaid if
the Santa Rosda w23 protected he wouid Zarmit thia other method,
I went back and found out %thers weren't too man§ protected in
that manmer. I had lust perseonally aboud givenzup thsz idea

of golng dowo the annulus and thoaghi we wWould just nave 0

ge with the %$wo striags of tublng; and T would éay that for

- .
H

several weeks of my woek I Juss assumed thas waé the waﬁ we
would go. And thnen Hobbsg cams up wlin some preiiminary estimate&
on the casings, and thé reanagement in Roswell t%ougﬁt we had
better consider this other method, if we could éo 1%, and X

have since gone both ways vecaude of thig. ;

Pl A e Al o T alit and Al ana Sl Srse cansenies TRl
Q ’.{.:‘.25‘. :.’3.2,. FDNGE IR S ILiaGre e et L0 Wl vise wwe PRI ARG

means of using these TWo Injechions Wélla?

A Yes, gir,

Q  Now, %heuss ave she twn mesiods that were offered in
yous leuwter of ¥ay 18%h, to M», Irby; that is Gérrect?

4  That lester of ¥ay 19%h to My, Irby, I was still

,.
=
[
[o?
(5]
Lo}
ot
o’
e
b
=
o}
Y v
w
D
WL
0
*
]
:
)
[47]
ot
<
b
%5
[
1]
H
j
W
o
-~
P
—
Q‘
o
3
o
Lt
ot
(0]
-~
.
-
t

pregsicn "a =arae o vy al Shis Hearing to go stish thiz ons uethad

as Sshivwua on ~-

AD
)

Lred
«.




PAGE 29

A -~ Ten; %hot 18 Lhe annulus wethod, and then there
had been somg taik from Hobbs and ieswell since that time that
Indicates that the treating cost uight nesr offset any savings
on the equiprment; sc thevefore, we s4L1l1l naven'iy mads up ouf
mindf

Q Now in nis letter of May 22nd, you referrsd %o a
diagramatic sketch you furnished hlm; was that, the same ag

Exhiblt Ten?

4 That's rignt.

Q He alsy says e can refrain from objecting to your
proposal providing that Statements One through Four in the
Paragraph following Statement Four, and @he diagramatic sketches

are entered in%o the record for the 0il Conservation Commission

ALBUQUERQUE, N, M,
PHONE 243.6691

without change; do you subscribe to Faragraphs 1 through 4,

or Section 1 through 4 and the faragraph following Cne fhrough Four,

and submit thai you would follow this program without change
if you went this router

A If we do go this method we will do this as pointed

out in the letter.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

REDIRECT EXAMINATION

SO itian sy

z BY MR, KASTLER:
A] Which method of dual injeciion is Shell using in the

Queen?

A They are dual injecting hut they are going through two

®©
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strings of turing, Y don's inouw waetier shey ave form (1% or not |
but they use ~- for the most part I vthink $ and 1/2 i their
smallest, whareas half of ours i3 ~« hali of our casing 18

4 and 1/2.

MR. NUTTER: You nave got everything Trom 4 and-1/2
to 7"¢
A All the way, yes. <Cactus drills a lot of their wells
with 7". |

Q

~

(By Mr. Kastler) But thelr plan is outlined in Exhibit

Eignt is 1% not?

4 Yes, that is my understanding that 18 Snhell's pro-

i-
>3 gram, Sxnibi% Eight.

3~ _

§§ Q If 2,886,000 varrels is 11,3, how much original oil
az _

<t wag there in place, have you calculated that?

A Forty foucr million something. Let me refer to umy

T b Q= P ISR
WA

engineering report here, I could do it betisr with 2 ¢

rule, I believe. No, 1 doubie 1%, 22,657,000 originally in

place.

Q And you expect that the secondary recovery would be

DEARNLEY-MEIER REPORTING SERVICE, Inc.

1504 of the primary, or approximately four million darrels?
A Rignt, I think actually 4, 025,000; this is off of the
record, but we are hoping thai by the flue 1974 rolls around,

maybe we can .ind someway Lo gel the remalning cia.

& A little higiner than that 150 percent?

ey

®
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A We ave noping that we will acbually geit more than
150 percent.

Q Do you anticipéte e pub all --

A It woa't Le llke shcoting & shotzun and ruming them
out, orce we cooperate with Shell aad just move along (rom thsz
east and -- -

Q From east %0 wass?

A Yes, from zast (0 wWest.

Q Now, you stated £rom és far as you knew the Cactus
Lease over there on the Wesy end was declining rather raplaly
at this time, so you would anticlpate by the time you got to
that end of the unit, With conversion, that they would have
fallen off?

A  That has been our impression. ¥hen this :ngineering
report was prepared we stated just thai, that the betier wells
were aown there on thé»Caéﬁﬁs Aztec"State, and by the time wer
got down there we reli théir procduction would be down Lo such -

that we could start flooding.

o

Q About how 1iong éo yvou bLthnink 1% wili take if you start
conversions on the Unitv dowﬁ Lelow on the cast and start moving
west, how liong Wili the eﬁtire orogram btake Lor conversion?

A I don't thiak l?can ingelligently answer your question,
I don't know how {aay ourip&ople gown in Hobbs can work.

2 Now, the water gource faciiities and the waser

®
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inJection plact will e bullil for ultimaie -

2% For thirsy injecfions -

1) Inlvially, was 1t

A Rignt.

§& Iy w111 just mean a matver of laying the line and
converiing the line?

L The wWaber supply itsglf from tha Shell 3ys%em i8 al-
ready ai our boundary and ready 5o oz used; so all we have to
do is si{art couverilng plani and facilitiss.

Q@ Can i% be;stated vhab by the working labterest owners
interest in this %hat such complietions will be done wiih all due
haste?

A I will see vo that. Qur preduction is going to pot.

REBCROSS EXAMINATION

BY MR, NUTTER:

Q"‘ I don't supposge Shell nas had any response?

& I don'y Selieve they have., They started in February,
February,yﬁarch, Lfour or ive months., I don't think they are
injecting theirs. I mignt stabe his: Noil having kept too
close a tab on this, bu$ they starited injecting up in the north;
east, away from our iine, and they have 3 so-~called zZone Four
which we C¢0 not have down in our other, and we ssarted injecting
In our zone first, and L am nov voo fanmililar with vhat zZone.

Q They have commenced injection in sheilr uslls that are

S——

®
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*

immediately ecgl of your Unit Llne?

A Ne, %they nave not starsed oan fthe line, Lo .y knowledge.

G And do you anticlpave that you will be avle Lo start

injection at Lne Sans LHime uas, 40 raady Lo sbery injeevlon
o of J

in their wells?

f I assune we will, yes.
MR, NUIVHR:  Axse there any 9ther questions of HMr,
Bilbrey? You may @ eXCusid.

MR, KiSTLER: We will call My, Bates Boles.

BATES BOLES, having been £irst duly sworn, was examined
and testified as follows:
DIRECT EXAMINATION

BY MR, KASTLER:

Q@  Please shate your full name, tivtle and amployer?
A Bates Boles, District Clericai Superviscr, Gulf 0il

Corporation at Roswelli.

What is your educationali background?

A I have a degree from Oklahoma State University and
School of Business with an accounting major, I graduaved in 1947,

4] Would vou state your professional experience?

A i have approximately sevenieen years with Guifl 1in
various clerical cepacities, five years were spent aj Robbs

and five years at Gdessa, as Areaz Clericsl Supervisor, three

®
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'approval of 33 perceny, wnl:h lg, uwe fzel we have $95 parcen

years at Hourton, and the past yesr at Roswell 2g Districes
Clerical Supervisor,
G  Are you familiar With the Uni% Agreement, the Exhibit

ii
w1

for the:Unit and Unlt Operator Agresment azud Che status and

A Yes.

2 Would you give the status of the working interest

A TPc date, we have signed ratiflcatlions on sixty-five

percent%of the working intayest ouwnars, and We have verbal

N

[

approval.

i

Q@ Have any uvwacers stated VChey wWould nol sign tne

e R .
ratification forms?
A§ Yes, Hamucii, who ouns spproximately three parcent

nas stated that he will not

-

has a tract over the sast side
Join thé Unlt Agreement at tris time.

Qf And are matbers belng considered concerning either
the woriing inserest ouners purchasing nis land or ensering
into a éooperative Line Agreément With him in the event the
purchasé breaks down: |

Aj Ye, therd will be an attenpt bo purchase this tract.
However; Mr, slzamon shated that e would cwoperave Jiuh nls

tracs,
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MR, XNUTTER

west guarter of Sact

{

&  Yes., Uow,
percenti, Hammon hag

owners,

i Now, Jak ’Hawmon tract comprlses the north
ion 28 and has four wells on Lb¢

she whole tract has approximately three

;
Iy . L
~= TRErs are z ‘esuplo of

S (By Mr. LKastler) You would expeci those working

I(ﬂlﬁ with J 4@ Hamaon?

A Yes, we have a3 lebber fﬁoi the ofther workiag interest

owners stabing that
they will net sizgn 2
8} Hould
signup?
A There 1o

we have signed »rztii

&
V'1
-
jo N

the remaining 5¢ a
one family,; end one

off'ice iast weelk and
expecting thelr ratl

& Phavefore,

2.

effectl date you Wl

ment

baing a3 Mo, Xa1ﬁon A% ant going o sizgn

w?r

“ "

b et 2 o P ~ 2 4 -
potnis ine cither.

ou shate tne atabus: of the royaliy Ph‘“PS

only one 28 tracht within the Unit Area, and

ications ror 47~énd 1/2 percent of the royalt

& 1/2 pevoent is ux:ﬁed Ly vhree members of

of the rembers of' shis family wae in the

t

stated that the ;%vozl“ sign, and we're
fications 1u Yne next day o LWo.
Y¥OU nave every ra&son Lo exiect vy the

v

i hive LG u“fceut rOyaLty on tha commlte

< N
A e,

-~ 33 e T P, Yyt e e 3 - o ey e £ 4

X Has wng o233y rearl gdegn dnid sgrcameny o2apn drsfted

after z2pprovai of tae oll aad gss leasas lavolvady

T

'
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‘all the leascs lnvolvad, , : -

'

y Yer, hhe working inserest owners formed a cormittee

4]

which met and drafted the instrunents Lo the satlefscilon of

¢ Poas thig follow the ordilosry preserilaed foon for
waterflooding Unié Agreements invelved in 3tvabe and Federal
lLands?

A Yes.,

Q Have inssrunente vteen sudnlited of the Unlt aAgrecement
$o tne State Lund 0f7ice Lo thely approval |

A Yes, sir, and representatives of Gulf at Rouswell

[y

enlisted the Unit divigion in comeebion with Shess nshpruments,

(43

o And has Gulfl recegived approval and consent, greliminarﬂ

-

approval from the State Iand CGLfilcey

Has the Unlt Agresment Leun oxemined by ¢

&

both in Roswell and YWashington?

kS

a Yes, and the acting directer gavs als preiimlnary

144

aporovel to tiie Unlt Arsa oy nis latier dated April 30, 1964,

provide yoy expansion of

Dosz

&
[
2]
[ty
i u“
(T

the Unilt Arears

A Yes,

»
!

o

I a

&

PR fays 2 e s P TR o e S 27y ; e N

Doas vhe unii aygrsemsnd provide for selecolon
P P N '’y R Y TN N P T P PO} S b .} Y 1A

guscesser uniu operator Lo she aveat ol ¢ne removal ol udl #o

to insure continued espousibilivy of operations

<
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G Wbaf Soes the Joll azwscaent provide £50 non Joinder
and subrequent Jolrdenrsy

A On unn jeiadew, aay Lyact whlen failed to qualify on
the éfféctive datz, bhe lj Operatariwill recbéﬁute the tract
participation using sSne orizinal forwulz, and will revise

hats T Mt o .1 i3 I R ~ 2o waly ¥ o da e 4
Exhibit "AY and 3% So the Unit Agrsomen® which Will be effectlv

upon’ approval of the Somaissloner and Suservisor,

~
v

3 Subsequont?

A Subgequant Joinders, any Lract committed after the

4]

effective date wiil D2 on such 2 basis as nzgotlated vy The

P
[ &)

workingyintereﬁb ownzrs and the owners ol this iraci, and wlll
be'shbjéét to Ehéﬂa;p;aval ol ohe Jommiﬁsis;er andwairegtor.

| Q‘ ﬁere%Exhibits Fourteen and Fifteen, are they two
coples of the tni: snd Unit Operating Agreements resoectively
which are beilng finally approved awl axscusy

A Yes,

Q  And ¢o you uaderstand ihau the crder of the Commission
will be so worded tiwat your effactive date and your zpproval willl
not become effeciive ulthouy Yne vrelindnary oF the Tinal
approval, the preacecéiang Tiral agprovael oy uhe Zonmizsliongr of

y - emire

Publiic Lands and vhe Dirvecsor of siwg USE7

Egig;
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£y erg

MU, RASZLEN: L Yndol Ghils coneluades e gacstlioning
of the witness.

MH, NUJERH: A:eyzhcre any gquesviLons cu Mr. Joles?

MR. DURIEST: L have a quedtion,

'CROSS EXAMINATION

BY MR. DURREYT:

Q@ Mr. Boies, LI Jake Hamzon doesn't commiy his acreage
here, which ir %he nowthuest of Section 28 and you will have

-

a forty acre %ract heve, I believe, belongilng to Skelly; and in

would ve centicuous only by a corner; isn't that correcst?
A ﬂmﬂaxigw;
% And that stii% wonrlé remain within the Ualtv?
A Well that, of zourse, is é ary aciz, én&kbkeliy; 6f‘

course, nas already ratified the instrumsnts, and we have dis-

cussed this matver, cab to my xknowiedge, we haven't bDeen, as

£33

Jake Hammon will cooperate, we nave not declied to take 1t out

L4

of the Unit.

Q I% would s3%ill participate than?

& To ny kanowledge, yeH.
o Who oving the =28% nall
it's undesignaccd o0 Sae PYSViIOoWE ZXnADLV here; 13 thal Fee Land?

& Wnicn one L3 snav?
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rofascr iy o Seclion 20, e soubkhezsi of the -~

I neent the eass nal: of the soatheasy, 0 acre svracy directly

of fsetiing the Skell, tract so the easiy

A I don'y Koow,. Do yod have unls sroet, thav is 3kelly,

the same lease, that is

ne dame lease?

e
1
ct
po
[4)1
5
e
(o))
n
)
o3
| )
\»]
L4

Jf' 4
~~
[8e]
<3

MR,

DURRET?: .nd Jake Hammon has stated he will enter |

e

into line agreeneguits al aty rase zud cooporase uivh tne flooed;

18 thatt correct?

h]

: i Yes, ve have a lievier {cronm Hawmon 50 that efrfecw.

(B

BY MR. NUTPER:

particivation:
rates, how do

a dry nhole?

i, Durrett) Thank you. That's ali I have.

IS

g Y AT o
LHOLL BAOIANET LUK

Just @B a matter of curlousity, since this
formula 1s based on primary reserve and primary

you corigube that tracy pariticipavion since it was

A Welli, you know, iv 4is g -~

IR.
Q  {By

tlcipasting?

BILBREY: It has no participation.

Mr, Nutuver) 3¢, thet sract is aciually not par-

L

BTLBREYy  That's yignt, game wlih three other




PAGE . Lo

wells.,

.

gsonme praduction on Lhe lsagl2, 30 the leadae would be participating?

MR, RYTREOY: TMNMal Lo Sha 3400 1e3se as wne olelly

tract down hewre, tha swo ST olre Lracss dlvectiy offseiting the

Hammon on the west; that 1s the same Skeliy "J" Hobbs Ssate.
h The; ave both traces,
MR, BILEBERRY: Wells 1, 2 and 3, same Lrachs,

Q Sn-that -1225e¢ wlll be partici

<
j Y
[
=
W
-t

tract, and likewise Lhe 40 a3ave track in Unib € of Sect

where that dry hsls in,

&3
.
o
(2]
-
L
;
=
w5
At
o)
~
s
3

And Hhat just to the noriheast Huwaber 4

there is a gas wWell Lo Ghe Phlllips straighs tract down in

- ALBUQUEROUE, N. ™,
PHONE 243.6691

the soubhwest of Ssetlion 232 thai was 4vrillsd to the Jueen, 1s

ER REPORTING SERVICE, Inc.

v
[
Pl

E N P PR . SRR X e xw < .- .
1% ocams up b0 Lhe Seven sivers,

non productive in Lhe

-

) So it i

[
)
L)
o
e)
o0
]
¢t
e
<9
[

(R B IRy

MRTITNW Y. = Y 5
MR, BIIBRIY: Righi

Q Now, Mr, 2oles, you s5id Phas you nad il the royalty

w
<

sf oneg family. T other

comnltted except 2 courtle of

DEARNLEY-MEI

P o

words , you are assuming thay you pave e approval of whe

.

Commisaioner of ubliic Land and tae approval ¢of USiS and then the

“r

- 3o oo = Y T e 4% P S T o TUIE SR TP &
one Ltract thel is Fes land is thay Forks Svrueh

L T A QR T e A e asnands e
A LN3as . TrLENY, HYGIERENE: SARWERC
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And gooe o0 Bhe Syaily Just hasa'y stzand tha papars?
i@ Tep, wo huve, of aourse, our yecgords whnere e dare
aorrsspondiai witin Sy Yopper, and originally'%F As We corpes-—
ponded we fnuad o2t he had given i o Ghuae ol hic xhildrén,
80 we nad la surn Yo go to them, Lhet L% the reason ¢ areilate
on that, but one o She children wag in the office and Ehey
said;tbey would siun, and ha has 3igned in another waterflood

that we have, 80 v fagl surs LShat he uill,

@D ¥ou faal Shat voe @11 zeb hilg signature on this?
A Yes,
& And Lhen your workilay Interesy, you nave UL pesreant

‘8igned, 30 percent with verbal consent, 3 percent that say

they wlll noj sigu;

A One o Htha fHracss is this BYA Yract Number 1 which

Ly -Iour workliag intervesty

owners, and nhe is in bthe orocass of trying o sign his {wenty-

four before he will sign with us, and he nhasa's goivten all of

them yes, so I realily don'i Know whal LS progress is,

-

5 w11l come in

~ E -, < . . - . e 3 1 e e - s
4 I see, wvou are hoplng snat thav Ltrans

and bs signed?

- 5 TP “eag o A s s e S P LN SR A ey ity yiis L e
R fde DLl Bure g San pov She wor WA AINATEEGS,

8 And thet wili account for 300 percent of the working
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interest?

* ..
A Yag, six,

0 Ara thara anyE

- may be excused,

MR. KASTIER:

One througn Fiffecn o be introdused into evidenca

into evidence ai Lhis

Do _you have anvi
they wish %o ofler

We will taxe  ghe

minute receasgs,

further auestlons of Mr., Boles?

I would like H¢ move for the Exhibits

hing further?

P

TR
Ll vas

case under advizsemens and call a Tifteen

You

or admitted

-

{Wherzupon, Applican‘s's Exhibits
One througn Fifteen were offered
Late evidence.)

whiroughn Fifteen will

(Whereupon, Applicaniy's Exhibits
One through Fiffteen were admitued
into evidence.)

Does. anvyone have anvihing

1)
o
L )
o
o~
LW
A%}
o}
I
()
e
¢

[§

43
[1%}
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STATE OF NEW MEXICO ;
1) B8R,

COUNTY OF BERNALILLO )

T, CHARLES WAIXER, Notary Public in-and for the County of
Bernalillo, State of New Mexico, do hereby certify that the
foregoing and attached’l‘ranscript of Hearing before the New
Mexiwo 011 Conservatién Cammis«ion Was 1'°port°d by re; and that
the same is a true and correct record of the sald proceedings,
to the best of my krloinledge, sicill and ablility.

: - L Th
Witness my Hand and Seal this /9T7 day of f/ﬁymw@’, 1964

My Commission Expires:
Marsh 88, 10AR. .

1 do hev'e-hy aer'fify that the foregoing is

& Cuounlets xosn of the sroos '-.‘:f" 23 in
the M. .i an roaving ”"”3“5
hears Uy L 19 6}‘




