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

November 7, 1962

Sunray BX Oil Company
101 University Boulevard
Denver &, Colorado

Attention: Mr. A. E. Meissner

Re: Plan of Development
(Fourth Year) Central
Bisti Lower Gallup Sand
Unit, San Juan County,
New Mexico.

Gentlemen:

This is to advise that the New Mexico Oil Conservation
Commission has this date approved the Plan of Development
(Pourth Year) which proposes that the second modification of
plan of development be continued for the fourth year for the
Central Bisti Lower Gallup Sand Unit, San Juan County, New
Mexico, subject to like approval by the United States Geological
Survey and the Commissioner of Public Lands of the State of
New Mexiceo.

One approved copy of the plan is returned herewith.

Very truly yours,

A. L. PORTER, Jr.,
Secretary-Director
ALP/JEK/Lig
cc: United States Geological Survey
Roswell, New Mexico

Commissioner of Public Lands
sSanta PYe, New Mexico



Drawer 1857
Roswell, New Mexico

August 10, 1962

Sunray DX Oil Cowmpany
101 university Boulsward

Denver 6, Colorade
Attention: Mr. A. E. Meissuer

Gentlemean:

Your third supplementsl plan of development and operation dated
July 25, 1962, for the Central Bleti unit area, San Juan County,
Newv Mexico, which preposes that the second supplemental plan

of dsvelopment be continued for the fourth ysar of unitized
operations has been approved om this date subject to like approval
by the appropriate State officials.

One approved copy of the plen is enclosed.
very truly yours,

- opoL €. TRAYHICK
ongset) Ok

56w JoWN A, ANDERSON

Copy to: Washington (w/cy of plan)
FParmington (w/cy of plan)
RMOCC-Santa Fe (ltr. omly) -
Com. of Pub. Lands-Santa Fe (ltx. only)



Son e July 25, 1962

The 0il and Gas Supervisor
U. S. Geological Survey
Roswell, New Mexico

Commissioner of Public Lands .
State Land Office
Santa Fe, New Mexlco

The New Mexico 01l Conservation Commission
State Land Office
Santa Fe, New Mexico

Re: Central Bisti Lower Gallup Sand Unit Area
San Juan County, New Mexico
PLAN OF DEVELOPMENT - (Fourth Year)

Gentlemen:

The operation of the Central Bisti Unit Area, San Juan County,
New Mexico, 1s belng conducted in accordance with the Second Modifi-
cation of Plan of Development and Operation submitted as of March 7,
1962, which was duly approved by the Regional 0il and Gas Supervisor,
U. S. Geological Survey, the Commissioner of Public Lands of the State
of New Mexico, and the New Mexico 0il Conservation Commlssion. Sunray
DX 0il Company (formerly named Sunray Mid-Continent 0il Company) as
Unit Operator is requesting that the Second Modification of Plan of
Development and Operation be approved for the fourth year of the Unit,
subject to being modifled as authorized by Section 10 of the Unit
Agreement.

Accordingly, 1t is respectfully requested that the adoption
of the Second Modifilcation of Plan of Development and Operation be
approved as the Plan of Operation for the fourth year of the Unit
pursuant to Section 10 of the Unit Agreement, subject to being modi-
filed from time to time with the approval of the Regional 01l and Gas
Supervisor, U. S. Geological Survey, the Commissioner of Public Lands
of the State of New Mexico, and the New Mexico 01l Conservation Com-
mission.

Approve 72.@?7’ 3 wé}Respectfully submitted,
ﬁ(/ C / SUNRAY DX OIL COMPANY

,, e ST L N 2l v f
NEP: JD Sarntingtiens f BY_LLA W

KBG S yten me o A. E. Melissner
FEEXICO OIT cOunrRvATIOnN cpvvies o Divislon Production Manager

UNIT OPERATOR




IN REPLY REFER TO:

UNITED STATES .
DEPARTMENT OF THE INTERIOR /7
GEOLOGICAL SURVEY /o

Draver 1857
Roswell, New Mexico

May 7, 1962 -

Sunray Mid-Continent 0Oil Company

101 University Boulevard

Denver 6, Colorade
Attention: Mr. A. E. Meissnper W

Gent lemen:

Your second supplemental plan of development and operation dated
Msrch 7, 1962, for the Central Bisti Lower Gallup Samnd Unit, San
Juan County, New Maxico, has been approved on this date subject
to like approval by the appropriats State officials,

One approved copy of the plan is enclosed.
Very truly yours,

torig.Sed) CARL ©. TRAYWICK

CARL C, TRAYWICK
Acting BRegiomal 011l and Gas Supervisor

Copy to: Washington (w/cy of plan)
Farmington (w/cy of plan) g
NMOCC~Santa Fe (ltr oaly).”
Com, of Pub, Lands-Santa Fe (ltr only)
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Oit. CONSERVATION COMMISSIUN

P. O. BOX 871 g,
SANTA FE, NEW MEXICO \/},@LV C

March 20, 1962

sunray Mid-Cemtinent Vil Jo,
1ol University Bouievard
Denver 6, Colorado

Attention: A, E, Wedasa

lan of uperation, Third
Year, Central Bisti Lower
>allupy 3and Unit, san Juan
~ounty, New hkexico

-
o
>

Gentlemen:

This is to advise that the New lexice Uil
conservation Commission has this date approved the second
Modification of uriginal Plan of Development &nd (perstion
as the Plan of Qperation for the Third Year of the Central
Bisti Lower Gallup samd Unit, san Juan County, New  icxico,
sub ect to like approval by the United States Geoloyical
survey and the Cemmissioaner of Fublic Lands of the otutu
of New Mexico.

Une approved copy oi the plan is returned hepe-

with,
Very truly yours,
é"i. Lo %Rﬁr&;, JP..
secretary-Director
ALP/JEK/0g

cc: U, S, Geological survey ~ Hoswell
Commissioner of Public Lands - santas Fe
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OIL CONSERVATION COMMISSIUN
P. O. BOX 871

SANTA FE, NEW MEXICO

March 26, 1962

sunray Mid-Continemt 0il Co.
1ol University Boulevard
Deaver 6, Colorade

Attentien: Mp, A, E, Haeissaer

Re: Plan of Uperation, Third
Ysar, Central Bisti Lower
Gallup sand Unit, Sen Juan
county, New Moxico

Gentileuen:

This is to advise ithatl tho Hew Liexico uvil
Consarvation Commissisn has this date approved the second
sModification of Uriginal Plam of Development and Uperation
as the Plan of Operation for the Third Year of the Central
Bisti Lower Gsllupy Send Unit, san Juan County, Ne. iiexico,
sub ect to like spproval by tuec United Stutes Geslogical
Survey eand the Commissionor cf fublic Laads of the state
of New exico.

One appreved sopy of the plen is returned hsre-

with,
Very truly yours,
z‘\u LQ m&m' 3“.'
secpretary~Director
ALP/IEK/0g

cc: U, S, Geological Survey - Roswall
Commissioner of Public Londs ~ Santa Fe
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March 15, 1962

Sunray Mid~-Continent 0il Company

101 University Blvd.

Devner 6, Colorado

Re: Second Modification of

Ooriginal Plan of Develop-
ment and Operation, Central
Bisti Lower Gallup Sand Unit
Area, San Juan County, New
Mexico.

Attention: Mr. Norbert E. Proctor

Gentlemen:

The Cosmissioner of Public lLands by this letter
approves your Second Modificationm of Original Plan of
Development and Operation for Central Bisti{ Lower Gallup
Sand Axea, San Juan County, New Mexico.

This plan covers the period representing the Third
year of Operation of the unit,

The Commigsiorer approval is subject to like approv-
al by the United States Geological Survey and the 0il Con-
servation Commigsion,

Enclosed is Official Receipt Ro. P-87486 which covers
the filing feea.

Very truly yours,

E. S. JOHNNY WALKER
COMMISSIONER OF PUBLIC LANDS

ESW/mmx
cec: 01l Conmservation Cosmission
Santa Fe, New Mexico

United Saates Geological Survey
Roswell, New Mexico
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CENTRAL BISTI LOWER GALLUP SAND %NET $§EA

SAN JUAN COUNTY, NEW MEXICO

SECOND MODIFICATION OF ORIGINAL PLAN OF DEVELOPMENT AND OPERATION

TO: THE OIL AND GAS SUPERVISOR
’ UNITED STATES GEOLOGICAL SURVEY
ROSWELL, NEW MEXICO

TO: THE COMMISSIONER OF PUBLIC LANDS
STATE LAND OFFICE
SANTA FE, NEW MEXICO

TO: THE NEW MEXICO OIL CONSERVATION COMMISSION
STATE LAND OFFICE
SANTA FE, NEW MEXICO

In compliance with Section 10 of the Unit Agreement for the
development and operation of the Central Bisti Lower Gallup Sand
Unit, San Juan County, New Mexico, Sunray Mld-Continent 0il Company,
as Unlt Operator designated thereunder, does hereby submit for your
approval the Second Modification of Original Plan of Development and
Operation for the unitized land for the period representing the third
year of operation of the Unit.

I. Summary of Second Modification of Original Plan
of Development and Operation

A description of the Second Modification of Original Plan of
Development and Operation for the Central Bistli Lower Gallup Sand
Unit is presented. Briefly, the second modification incorporates
the conversion of the three remaining gas injection wells, GI-1, GI-2
and GI-20 to water injection or comblnation gas-water inJjection. 1In
addition the nine remaining LPG-Gas injection wells, GI-3-L, GI-4-L,
GI-5-L, GI-6-L, GI-7-L, GI-8-L, GI-12-L, GI-13-L and GI-14-L will be
converted to water injection or combination gas-water injection wells,.
These wells are deplicted on Figure 1.

The purpose of converting the three remaining gas injection
wells to water inJection or combination gas-water injection 1is to
improve the sweep efficlency thereby increasing oil displacement in
the northern edge of the Unlt Area. The nine remaining LPG-Gas
injection wells are also to be converted to water injection or com-
bination gas-water injection to improve the sweep efficlency and
ultimate o0il recovery from the central portion of the Unit.



II. Proposed Development Program for The Second Modifica-
tion of the Original Plan of Development and Operation

In order to put into effect the Second Modification of the
Original Plan of Development and Operation outlined above, the fol-
lowing plan of development wlll be undertaken commencing with approval
of the 011 and Gas Supervisor, Commissloner of Public Lands and 0il
Conservation Commission.

1. Original Gas Injection Wells to be converted to
Water or Comblnation Gas-Water Injection Wells.

b GI-2 SW NE Sec. 5-25N-12W
c GI-20 SW SW Sec. 32-26N-12W

a§ GI-1 SW SE Sec. 31-26N-12W

Conversion of the above three wells to water or combination
gas-water injection wells 1s consistent with the First Modification
of the Original Plan of Development and Operation dated December 15,
1960. The conversion of these wells to water injection or combination
gas-water injection will result in additional oil displacement in the
Northern Flank Area of the Unit. The amount of additional gas to be
injected into these wells depends upon the future performance of the
offset producing wells.

2. Original LPG Injection Wells to be converted to
Water or Comblnation Gas-Water Injection Wells,

GI-3-L SW NW Sec. 5-25N-12W
GI-4-1. SW NE Sec. 6-25N-12W
GI-5-1, SW SE Sec. 6-25N-12W
GI-6-L  SW SW Sec. 5-25N-12W
GI-7-L SW SE Sec. 5-25N-12W
GI-8-1 SW SW Sec. 4-25N-12W
GI-12-L SW NE Sec. 9-25N-12W
GI-13-L SW NW Sec. 9-25N-12W
GI-14-1, SW NE Sec. 8-25N-12W

HPORPHOOQDOTD

The conversion of the above nine LPG-~-Gas injectlion wells to
water or combination gas-water injection wells will achieve improved
aerial and vertical sweep efficiencies thereby improving the ultimate
oll recovery from the miscible dlsplacement area of the Central Bisti
Unit. The future volumes of gas to be injected into these wells will
depend upon the future performance of the offset producing wells.

IITI. Summary of Performance Based on the First Modifi-
cation of Original Plan of Development and
Operation Dated December 15, 1960,

The First Modification of Original Plan of Development and
Operation was placed into effect in early 1961. The overall plan of

-2



converting from gas injection to water or combination gas-water
injection in the southern and northeastern edge portions of the
Unit Area to improve oill displacement has been achieved. Most

of the high gas-oll ratio wells in these areas have responded
satisfactorily to the modified program in which the oll produc-
tivity has increased while the gas productivity has decreased con-

slderably.

One original LPG-Gas inJjection well, GI-18-L, was also
converted to water injection under the first modification. As a
result, the offset producing wells to GI-18-L are demonstrating
improved sweep efficliencles by their favorable response manifested
by increased o0il productivity and decreased gas-oill ratios.

CBU-44 (WI-9) was converted from a limited producer to a
combination gas-water inJjection well. Approximately twenty (20)
million cubilc feet of gas was injected from May 27, 1961 to October 2,
1961 at which time water injectlion was initiated. The reservoir
pressure of the offset producing wells had increased approximately
100 pounds per square inch as reflected by the August, 1961 pressure

survey.

As authorized by the First Modification of Plan of Operation,
water injection will be initiated into CBU-45 (WI-8), SWi NWE Sec-
tion 15, T. 25 N., R. 12 W., at the time Shell 0il Company as
Operator of lands adjoining the Central Bistl Unit initiates water
injectlion in a comparable well in the same vicinity. The conversion
of these two wells will supplement the East water barrier,.

IV. Modifications.

Although this Second Modification and Plan of Operation will
permit upgrading the Central Bistl Unit operation, additional modi-
fications may be necessary before depletion of the hydrocarbon re-
serves is accomplished. Accordingly, 1t 1s respectfully requested
that the adoption of this Second Modification of Original Plan of
Development and Operation be approved as the Plan of Operation for
the Third Year of the Unit pursuant to Section 10 of the Unit Agree-
ment, subject to being modified from time to time 1if needed, with
the approval of the Reglonal 0il and Gas Supervisor, the United States
Geological Survey, the Commissioner of Public Lands of the State of
New Mexico, and the New Mexico 0il Conservation Commission.

Submitted this z@: day of M , 1962,

SUNRAY MID-CONTINENT OIL COMPANY

101 University Boulevard By__AZEZL%gé;eéﬂ,,//
Denver 6, Colorado yd A, E, Meissner
N/ LS . Division Production Manager
Approved,. e /4}64. L ... Zi . 1Qé e
ST A A UNIT OPERATOR
// ‘x. s y \

AL A Nt ity
Secretary—Directpfkﬁ

FITHCD AYIIUW T AL 4 TP AT SITS MY AST g saen o st
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Ol.. CONSERVATION COMMISSICG.y
P. O. BOX 871
SANTA FE, NEW MEXICO

Y.
ey
i,

. July 28, 1961
@*
E! Sunray Mid-Continent Oil Company
0 101 University Boulevard
Nz Denver 6, Colorado
{??; Attention: Mr, A. £, Meissner

!t . Re: Plan of Development (Third Year)
19 Central Bisti Lower Gallup Sand
N _ Unit San Jusn County, New Mexico

ij ‘ Gentlemen:

U This is to advise that the New Mexico Oil Conservation

' Commission has this date spproved the Plan of Development (Third
Year) for the Central Bisti Lower Gallup Sand Unit San Juan County,
New Mexico, subject to like approval by the United States Geological

Survey and the Commissioner of Public Lands of the State of New
Mexico.

One approved copy of the plan is returned herewith,.

Very truly yours,

A. L. PORTER, Jr,,

Secretary-Director
ALP/JEK/1g

cc: U, 5, Geologicasl Survey - Roswell
State Land Office - Santa Fe



In Reply: Rsfer
to Unit Diviesion

June 27, 1961

. Sunray Mid-Continent 0il Company
180 101 University Boulevard
Danver ¢, Golorado
Re: Central Bisti Lower Gallup
B Sand Unit Area, San Juan
~ Couniy, New Mexico
Plan of Development - (Third Year)

Attention: A. E. Meissner
Gentlemen:

Your plan of dévelopment dated Jume 14, 1961, covering
= the third year of operation for the Central Bisti Lower Gallup
P Sand Unit Area, has been approved by the Commigsioner of Public
T Lands as of June 26, 1961,
| This plan of developwent consists of the First Modification
of Plan of Operation, subject to being modified as authorized
by Sec. 10 of the Unit Agreement/

The Commissioner's approval is subject to like approval by
the U. S. Geological Survey and the 0il Conservation Commission.

One spproved copy is emnciosed herewith,
Very truly yours,
E. S. JOHNNY WALKER
COMMISSIONER OF PUBLIC LANDS
E8J /rmnr /v ‘
ce: U. S. Geologiecal Survey
Roswell, New Maxico

011 Conservation Commigsion
Santa Fe, New Maxico



Drawer 1857
Poavell, Hew Mexise

July 21, 1961

Sunray Mid~Countinent 0i} Company
101 University Boulevard
Deuver 6, Colorado

Attention: Ny, 4, E, Melasner

Gent lemwn! -

Your plam of operation dated Juans 14, 1961, for the thivd year,
Central Blati lLowery Gsllup Sand vait, San Juan County, New Mexico,
has been spproved em this date subject to like approval by the
appropriate itate officials.

COne approved copy of the plan is enclosed,

Very truly yours,

TR U= A
WILLIAM R, FELDMILLER
Acting @il and Ges Supervisor

Enclosure

Copy to: Washington (w/cy of plan)
Farmington (w/cy of plan)
NMOCC, Santa Fe (ltr omly)
Com., of Pub. Lands, Santa Fe (ltr only)



Cil and Gas Supervisor June 14, 1961
U. S. Geological Survey
Roswell, New Mexico

Commissioner of Publlic Lands S T i
State Land Office

Capitol Building

Santa Fe, New Mexico

New Mexico 0il Conservation Commission
125 Mabry Hall

Capitol Building

Santa Fe, New Mexico

Re: Central Bisti Lower Gallup Sand Unit Area
San Juan County, New Mexico
PLAN OF DEVELOPMENT - (Third Year)

Gentlemens

The operation of the Central Bisti Unit Area, San Juan
County, New Mexlico, is belng conducted in accordance with the
First Modification of Plan of Operation submitted as of Decem-
ber 15, 1960. Studles are presently being made to the end that
the existing pressure maintenance program may be improved and it
is possible that 1n the near future certaln modifications to the
existing Plan of Operation may be submitted. However, in the
meantime, Sunray Mid-Continent 01l Company as Unit Operator is
requesting that the PFirst Modiflcation of Plan of Operation be
approved for the third year of the Unit subject to being modified
as authorized by Section 10 of the Unit Agreement.

Accordingly, it is respectfully requested that the
adoption of the First Modification of Plan of Operation be approved
as the Plan of Operation for the third year of the Unit pursuant
to Section 10 of the Unit Agreement, subject to being modified
from time to time with the approval of the Regional 0il and Gas
Supervisor, U, 8. Geological Survey, the Commissioner of Public
Lands of the State of New Mexico, and the New Mexico 011l Conserva-

tion Commission,.

Respectfully submitted,
SUNRAY MID-CONTINENT OIL COMPANY

: By .
broved.... SEFteet ﬂ?éf ........ 1964, A. E. Melssner

£4;7‘7<? Division Production Manager
--------- =, N ..‘./ ..

) - UNIT OPERATOR
Secretary-Director

NEW MEXICO QIL .QChSRRVATION: COMMESSION



In reply refer to: e
Unit Division “ #00ay

Fal . o

%

Januvaxry &, 1961

Sunray Mid-Continent 011 Company
P. O, Box 2692
Denver 1, Colorado

Re: Centrsl Bisti Lower Callup
Sand Unit Ares,
fan Juan County, llew Mexico

Attention: Mr., 0. A, Graybeal
Gentlemen:

Your first wodification of Plan of Operatior dated
December 13, 1960, for the Central Bisti Lower Gallup Sand
Unit Area, San Juan County, New Mexico, has been approved
o this date by the Comeissioner of Public Lands,

1ls approval is subject to like approval by the 011
and Gag Supervisor, United States Geological Survey and the
Director of the 011 Conservation Commission.

Vary truly youre,
5., &. Walker
Commiggioner of Public Lands
MM furme /8
ces United Statas Loologleal Survey
Roswell, New Mexico

New Mexico 01l Conservation Commigsion
Santa Fe, New Mexico
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OIL. CONSERVATION COMMISSIO..
P. O. BOX 871

SANTA FE, NEW MEXICO

December 19, 1960

Sunray Mid-~Centinent Oil Company
Po Oo mm
Denver 1, Colorade

Attention: Mr, O, A, Graybeal

Re: Plan of Development
(Second Year) Ceatral
Bisti-Lower Gallup Sand
Uait San Jusn County,
Now Mexico.

Gentlemen:

Thia is to advise that the New Mexico 0il Conservation
Commission has Shis date approved your pism of development dated
November 16, 1960 for the Central Bisti Lower Gallup Sand Unit
Sen Juan Ceunty, Mew Nsxico, subject to like approval by the
United States Geolegicel Survey snd the Commissioner of Public
Lands of the State of New Mexico.

One approved copy of the plan is returned herewith.

Very truly yours,

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

ALP/JEK/Lg _ 7
cc: Commissiomer of Public Lands - 3anse Fo, New Mexico

US Geological Survey - Roswell, New Mexico



IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

P, 0. Box 6721
Roswell, New Maxico

December 27, 1960

Suntay Mid-Continent 0il Company
P. 0. Bex 2652
Denver 1, Celorade

Attantion: HMr. O. A. Graybeal
Gent lamen :

Your first modification of plan of operation dated
December 15, 1960, for the Central Bisti Lower Gallup
Sand unit ares, San Juan County, New Mexico, has been
approved on this date subject to like approval by the
appropriate State officials.

Very truly yours,

(Sgd) CARY, ¢ Tpay

AS-144 -
WiCH

CARL €., TRAYWICK
Acting Regional Oi1 and Cas Supervisor

Copy to: Washington (w/cy of plan)

rarmington (w/cy of plan)
~ NMOCC, Sinta Fe (ltr. only)



IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

P. 0, Box 98721
Roswell, New Mexico

November 28, 1960

Suaray Mid-Continent 0il Company
P. O. Box 2692
Penver 1, Colorado

Attention: Mr, O, A. Graybeal
Gent lemen:
Your pfan of development dated November 16, 1960, covering the second
year of operations for the Central Bisti Lower Gallup 3and unit area,
San Juan County, New Mexico, has been approved on this date subject to
like approval by the appropriste State officials.

Very truly yours,

EDWIN M. THOMASSON
Acting 0il and Gas Supervisor

Copy to: Washington (w/cy of plan)
MMOCC~Santa Te (ltr, only)

J
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’ Sunray Mid-Continent Oil Cﬁmpa{}ym

SRR AT
Western Division P. 0. Box 2692 Denver 1, Cslcr{;fdo‘_

1.

]
Co

November 16, 1960

0il and Gas Supervisor
U. 8. Geological Survey
Roswell, New Mexico

Commissioner of Public Lands
State Land Office

Capitol Building

Santa Fe, New Mexico

New Mexico 0ll Conservation Commission
125 Mabry Hall

Capitol Building

Santa Fe, New Mexico

Re: Central Bisti Lower Gallup Sand Unit Area
San Juan County, New Mexico -
Plan of Development (Second Year)

Gentlemen:

The operation of the Central Bisti Unit Area, San Juan County,
New Mexico, has been conducted to date in accordance with the
initial Plan of Development and Operation submitted as of

June 11, 1959. The Engineering Committee of the Central Bisti
Unit is now and has for some time past been engaged in studies
to the end that the existing pressure maintenance program may

be improved, and it is anticipated that in the very near future
certain modifications to the existing Plan of Operation will be
submitted, supported by a comprehensive report of the operations
to date and the proposed changes in the Plan of Operation. It

is expected that such a modified Plan of Operation will be ready
for submission not later than January, 1961; however, in the
meantime, Sunray Mid-Continent 0il Company, as Unit Operator,

is requesting that the initial Plan of Operation be approved for
the second year of the Unit subject to being modified as auth-
orized by Section 10 of the Unit Agreement.

Accordingly, 1t is respectfully requested that the adoption of

the initial Plan of Operation be approved as the Plan of Operation
for the second year of the Unit pursuant to Section 10 of the

Unit Agreement subject to being modified from time to time with
the apprcval of the Regional 0il and Gas Supervisor, U. S. Geo-
logical Survey, the Commissioner of Public Lands of the State of

Bx S :xvEY DIL COMPANY 1S A WH T oY J3wxED REFINING & MIRRDVIHT




0il and Gas Supervisor -2- November 16, 1960
Commissioner of Public Lands
New Mexico 011l Conservation Commission

New Mexico, and the New Mexico 011 Conservation Commission.
Respectfully submitted,
SUNRAY MID-CONTINENT OIL COMPANY

NEP: JD By //M
@. A. G

eal
Division Produclion Manager

UNIT OPERATOR



CENTRAL BISTT LOWER GALLUP SAND UNIT
SAN JUAN COUNTY, NEW MEXICO

REVIEW OF UNIT PERFORMANCE

DECEMBER T, 1960

RESERVOIR ENGINEERING SECTION
SUNRAY MID-CONTINENT OIL COMPANY
TULSA, OKLAHOMA
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I. Ohject of Report

The object of this report is to give a resume cof the Central
Bisti lLower Gallup Sand Unit performance from date of unitization,
July 3., 1959, to November 1, 1930.

II. Summary and Conclusions

The performance of the Central Bisti Unit Lower Gallup Sand Unit
reveals that the miscible phase oil displacement process is performing
as anticipated, the reservoir pressure has been restored to a value
above miscibility and the reservoir fluid is being contained within
the unit boundary along the east and west water barriers.

Three of the ten peripheral gas injection wells have performed
satisfactorily although the remaining seven gas injection wells
have reflected inferior oil displacement and pressure maintainance
characteristics; thus, the inferior performance of these latter seven
gas injection wells have caused excessively higher producing gas-oil
ratios than anticipated. It is believed that the performance of the
seven inferior gas injection wells can be improved by converting to
water injection or combination gas-water injection.

III. General Field Information

A. Location of Field and Unit

The Bisti Lower Gallup Oil Pool is located approximately twenty
miles south of Farmington in San Juan County, New Mexico. The pool
covers approximately 25,000 surface acres having a northwest to
southeast trend. The pool is approximately 30 miles long and has a
width varying from one-half to three miles.

The Central Bisti Lower Gallup Sand Unit is located in the central
portion of the pool in parts of Township 25 North, Range 12 West, and
Township 26 North, Range 12 West, as outlined in Figure No. 1

B. Geology
The Lower Gallup Sandstone of the Mesa Verde Group is of Upper
Cretaceous Age and found at a depth of approximately 4900 feet in the

Bisti Pool. The sand has an average gross thickness of 130 feet which
consists of alternating layers of sand, sandy shale and shale with only
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ten to twenty percent having permeability greater than one millidarcy.
This more permeable portion i3z sncountered near the top of the Lower
Gallup fand section and is commonly referred to as a series of prcocduc-
tive stringers or benches.

. Imvelopment History

Sie> Bisti Lower Gallup reservoir was discovered in December, 1959,
by the recompletion of El Paso Natural Gas Company's Kelly State No. 1
{(now Central Bisti Unit Well No. 38) for an initial potential of 646
barr=is of oll per day. A majority of the wells in the Central Bisti
Unit were drilled and completed by the end of 1956 with potentials ranging
frem 100 to 700 barrels of oil per day after fracture treatment.

. ¢a2servoir Fluid Characteristics

Bottom hole fluid samples were analyzed from British American Oil
Corpany's Marye No. 1 and Sunray Mid-Continent 0il Company's Federal "¢
No. 21. The average bubble point properties of the two samples are
as follows:

Bubble Point Pressure at 145° ¥ - PSIA 1207
Solution gas content, Cu. Ft./Bbl. L06
Formation Volume Factor, R.B./S.T.B. 1.260
0il Viscosity - Centipoises 0.830

E. Reservoir Rock Characteristics

The Upper productive stringer (Bench 1) of the Lower Gallup Sand
is a light gray, medium grained, clean, well sorted sandstone v™hilc
Bench 2 and Bench 3 are described as a silty, fine-grained sandstone
with irregular dark gray, micaceous shale inclusions and partings.

The productive portion of the Lower Gallup Sand as described above had
an average permeability of 9.05 millidarcys, porosity of 14.43 percent
and water saturation of 2&.5% based on capillary pressure data, or
28.6% based on electric log interpretations.

iV. Stock Tank 0il in Place

The stock tank oll in placé in the Central Bisti Unit was calcu-~
lated by two methods, i.e., (1) Acre feet of pay as determined by
positive microlog separation and (2) Feet of pay calculated by deter-
mining the area under the S P Curves in millivolt feet divided by the
gtatic S P in millivolts. The oil in place at the bubble point by
these two methods is as follows:

Micro Log, ~ S. T. Bbls. 39,285,456
Electric Log (SP), - S. T. Bbls. 64,797,366

-2 -



V. Production History

The Central Bisti Unit produced approximately 2.5 million barrels
of stoeck tank oil and 3.5 billion cubic feet of gas during the psricd
from discovery to date of unitization. Maximum oil production rate was
achisved in May, 1958, at L4600 varrels per day.

(il production from the unit was voluntarily restricted to approz-
imately 1300 barrels per day from the date of unitization, July 1, 1959,
to February, 1960. This permitted the restoration of the reservoir
pressure to a value above miscibility. After the pressure was restored,
the oil production rate was incrementally increased and reached 4570
barrels per day average in June, 1960, (Figure No. 2). The oil production
rate has been restricted since June, 1960, to prevent waste of gas due
to flaring since the gas gathering facilities of E1 Paso Natural Gas
Conpany are temporarily limited in the Central Bisti Unit Area.

Cumulative production from date of unitization to November 1, 1960,
has been 1,267,464 barrels of stock tank oil, 2,097,063 MCF gas and
33,127 barrels of water.

VI. Injection History:

A total of 939,951 bparrels of IPG was injected into the ten LPG
injection wells to December 1k, 1959. In addition, a total of 3,345,363
MCF gas has been injected into the tzn IPG ZInjection wells (following the
LPC slug) and ten peripheral gzs injection wells.

4 total of 510,673 barrels of water has been injected into th: four
east water barrier wells and a total of Tu8,471 barrels of water have
been injected. into the three Central Bisti Unit water injection wells
in the west water barrier. There has been an additional 518,509
barrels of water injected into the West Bisti Unit WI-1 and WI-2 wells
which complement and are an integral part of the west water barrier.

VIT. Unit Performance

A. Reservoir Pressure

The Central Bisti Unit volumetric average bottom hole pressure
in June, 1959, just prior to unitization was 813 pounds per square inch.

Since unitization the reservoir pressure has been increased to
1296 psi (Figure No. 2) as reflected by the October, 1960, survey.
As noted on the October, 1960, isobaric map (Figure No. 3) the pressure
in the miscible flood area ranges from approximately 1250 to 1500 psi

- 3 -



which is above the 1150 psia miscibility pressure. In contrast the gas
injection areas in the northeast and southern parts of the unit reflect
a lower reservolr pressure history. In addition, the reservoir pressure
along the east water barrier is approximately 1900 psi and the pressure
along the west barier is approximately 2000 psi. Both barriers are keep~
ing the reservolr pressure at the unit boundaries sufficiently high to
prevent net fluid migration at these boundaries.

B. Miscible Displacement

Based on production and pressure performance since unitization,
miscibility has been obtained in the Central Bisti Unit LPG miscible
flood area and this oil displacement process is performing as anticipated.
This is confirmed by detailing the oil production by allocating produced
oil from within the individual 160 acre S=spot patterns and extrapolating
this recovery performance to the end of the displacement period, i.e.,
limiting gas-oll ratio. Reserves defined in this manner yield values
comparable to those reflected in the Engineering Study dated May 5, 1959.
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I. Ohject of Report

The object of this report is to give a resume cf the Central
Zistl ILower Gallup Sand Unit performance from date cof unitization,
July 1, 1959, to November 1, 1930.

II. Summary and Conclusions

The performance of the Central Bisti Unit Lower Gallup Sand Unit
reveals that the miscible phase o0il displacement process 1is performing
as anticipated, the reservoir pressure has been restored to a value
above miscibility and the reservoir fluid is being contained within
the unit boundary along the east and west water barriers.

Three of the ten peripheral gas injection wells have performed
satisfactorily although the remaining seven gas injection wells
have reflected inferior oil displacement and pressure maintainance
characteristics; thus, the inferior performance of these latter seven
gas injection wells have caused excessively higher producing gas-oil
ratios than anticipated. It is believed that the performance of the
seven inferior gas injection wells can be improved by converting to
water injection or combination gas-water injection.

IIT. Ceneral Field Information

A. Location of Field and Unit

The Bisti Lower Gellup Oil Pool is located approximately twenty
miles south of Farmington in San Juan County, New Mexico. The pool
covers approximately 25,000 surface acres having a northwest to
southeast trend. The pool is approximately 30 miles long and has a
width varying from one-half to three miles.

The Central Bisti Lower Gallup Sand Unit is located in the central
portion of the pool in parts of Township 25 North, Range 12 West, and
Township 26 North, Range 12 West, as outlined in Figure No. 1

B. Geology

The Lower Gallup Sandstone of the Mesa Verde Group is of Upper
Cretaceous Age and found at a depth of approximately 4900 feet in the
Bisti Pool. The sand has an average gross thickness of 130 feet which
consists of alternating layers of sand, sandy shale and shale with only



ten to twenty percent having meimeability greater than one millidarcy.
This more permeable portion i3 sncountered near the top of the Lower
Jallup Sand section and is commonly referred to as a series of procduc-

tive stringers or benches.

t. Development History

ac Bistl Lower Gallup reservoir was discovered in December, 13575,

by the recompletion of El Paso Natural Gas Company's Kelly State No. 1
{now rentral Bisti Unit Well No. 38) for an initial potential of 646
varr=i3 of oll per day. A majority of the wells in the Central Bisti

Unit were drilled and completed by the end of 1956 with potentials ranging

from 100 to TOO barrels of oil per day after fracture treatment.

.  f=z2servoir Flulid Characteristics

Bottom hole fluid samples were analyzed from British American Cil
Company's Marye No. 1 and Sunray Mid-Continent O0il Company's Federal "("
No. 21. The average bubble pcint properties of the twvo samples are
as follows:

Bubble Point Pressure at 145° ¥ - PSIA 1207
Solution gas content, Cu. Ft./Bbl. L06
Formation Volume Factor, R.B./S.T.B. 1.260
0il Viscosity - Centipoises 0.830

E. Reservoir Rock Characteristics

The Upper productive stringer (Bench 1) of the Lower Gallup Sand
is a light gray, medium grained, clean, well sorted sandstone whiic
Bench 2 and Bench 3 are described as a silty, fine-grained sandstone
with irregular dark gray, micaceous shale inclusions and partings.

The productive portion of the Lower Gallup Sand as described above had
an average permeability of 9.05 millidarcys, porosity of 14.43 percent
and water saturation of 24.5% based on capillary pressure data, or
28.6% based on electric log interpretations.

V. Stock Tank 0il in Place

The stock tank oil in place in the Central Bisti Unit was calcu-
lated by two methods, i.e., (1) Acre feet of pay as determined by
positive microlog separation and (2) Feet of pay calculated by deter-
mining the area under the S P Curves in millivolt feet divided by the
static S P in millivolts. The oil in place at the bubble point by
these two methods is as follows:

Micro Log, - S. T. Bbls. 39,285,456
Electric Log (SP), - S. T. Bols. 64,797,366

- 2 -



V. Production History

The Central Bisti Unit produced approximately 2.5 million barrels
of stock tank oil and 3.5 billion cubic feet of gas during the perica
from discovery to date of unitization. Maximum oil production rate as
achieved in May, 1958, at 4600 varrels per day.

01l production from the unit was voluntarily restricted tc approx-
imately 1300 barrels per day from the date of unitization, July 1, 1959,
to February, 1960. This permitted the restoration of the reservoir
pressure to a value above miscibility. After the pressure was restored,
the oil production rate was incrementally increased and reached 4570
barrels per day average in June, 1960, (Figure No. 2). The oil production
rate has been restricted since June, 1960, to prevent waste of gas due
to flaring since the gas gathering facilities of E1l Paso Natural Cas
Company are temporarily limited in the Central Bisti Unit Ares.

Cumulative production from date of unitization to November 1, 1960,
has been 1,267,464 barrels of stock tank oil, 2,097,063 MCF gas and
33,127 barrels of water.

VI. Injection History

A total of 939,951 barrels of IPG was injected into the ten LPG
injection wells to December 1k, 1959. In addition, a total of 3,345,363
MCF gas has been injected into the tzn LPG injection wells (following the
IPG slug) and ten peripheral gas injection wells.

A total of 510,673 barrels of water has been injected into th: four
east water barrier wells and a total of Tu8,471 barrels of water have
been injected into the three Central Bisti Unit water injection wells
in <he west water barrier. There has been an additional 518,509
barreis of water injected into the West Bisti Unit WI-1 and WI-2 wells
which complement and are an integral part of the west water barrier.

VII. Unit Performance

A. Reservoir Pressure

The Central Bisti Unit volumetric average bottom hole pressure
in June, 1959, just prior to unitization was 813 pounds per square inch.

Since unitization the reservoir pressure has been increased to
1296 psi (Figure No. 2) as reflected by the October, 1960, survey.
As noted on the October, 1960, isobaric map (Figure No. 3) the pressure
in the miscible flood area ranges from approximately 1250 to 1500 psi
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which is above the 1150 psia miscibility pressure. In contrast the gas
injection areas in the northeast and southern parts of the unit reflect
a lower reservoir pressure history. In addition, the reservoir pressure
along the east water barrier is approximately 1900 psi and the pressure
along the west barier is approximately 2000 psi. Both barriers are keep-
ing the reservoir pressure at the unit boundaries sufficiently high to
prevent net fluid migration at these boundaries.

B. Miscible Displacement

Based on production and pressure performance since unitization,
miscibility has been obtained in the Central Bisti Unit LPG miscible
flood area and this oil displacement process is performing as anticipated.
This is confirmed by detailing the oil production by allocating produced
oil from within the individual 160 acre S=spot patterns and extrapolating
this recovery performance to the end of the displacement period, i.e.,
limiting gas-oil ratio. Reserves defined in this manner yield values
comparable to those reflected in the Engineering Study dated May 5, 1959.
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Oll. CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

June 30, 1960

Sunray Mid-Continent Oi1 Company
Ps Oc Box 2692
Denver 1, Coloxado

Attentions Mr. Norbert E. Proctor

Res Tract Number 10, Central
Bisti Lower Gsllup Sand
Unit, San Juan County,
New Mexico.

Gentlemens

Thie $s to advies that the New Mexico 0il Conservation Come
mi seion has this date approved the commitment of Tract Number Ten (10)
and the revised Exhibits "A", "B", and "C" of the Unit Agreement for
the Centrsl Bisti lower Gallup Sand Unit, San Juan County, New Mexico,
subject to like approval by the United States Geological Survey and the
Commi ssioner of Public Lands of the State of New Mexico.

Six approved coples of the application are being forwarded to
the United States Geejogical Survey at Roswell, New Mexico.

Very truly yours,

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

ALP/JEK/Jex
ocs United States Geological Survey - Roswell
Commi ssioner of Public Lands ~ Sants Fe



IN REPLY REFER 70:
UNIT DIVISIOR

JURE 29, 19560

Sunray Mid-Continent 01l Co.
P.O. Box 2692
Denver 1, Colorado

Re: Tract No. 10
Central Bisti Lower Callup
Sand Unit Area,
San Juan County, New Mexico

Attention: Mr, Norbert E. Proctor

Gentlemen:

We are handing to Mr. Pete Porter, Director of the New Mexico
0i1 Conservation Commission seven certificates of approval for
the coomitment of Tract No. 10 to the Central Bisti Lower Gallup
Sand Unit Area. These were approved by the Commissioner of
Public Lands June 29, 1960, said comitment to become effective
April 1, 1960,

We are requesting ¥Mr. Porter to approve this certificate and
tranmeit six of the certificates directly to Mr. John Anderson,
Supervisor, United States Geological Survey at Roswell, New Mex-
ico.

Very truly yours,
MURRAY E. MORGAN
Commigssioner of Public Lands

By: 776
Ted Bilberry, Supervisor
011 and Gas Division

MEMAMMR/1
ce: 011 Conservation Coomigsion
Enclosure: 7

United States Geological Survey
Roswell, New Mexico



T0R SUBSEQUENT JOTNDERS AND COMMTTMERT F TRACT NO, 10
TO THE UNIT AGREEMENT FOR TUE CRENTRAL BISTT LOWES GALLUP
SAED UNIT AREA, SAR JUAN COURT
07 RINISED EXHIBITS "A”, "B AKD "C" OF THE ONIT AGREEMENT,

F, NEN MEXICO, AND #0R APPROVAL

VHERBAS, THE COMMISSICRER OF PUBLIC LANDE hae vecieved
complete and effective commitsant of Tract muber tem(1() to
the Comtral Bisti Lower Gallup Sand Unic Agresmment,

Borr, THERBPORE, the appllication for the sommitment of
Tract ramber ten(10) and for the revised Exhibits "4, B"
and 0 of sald Unit Agreement ave hervewith approved to be
sffective as of April 1, 1960,

IR YTINESS WHERZDY, this Cevtificete of Approval is
executed with seal affixed, this ZZ day aﬁyg‘“’/
19.£0 .

B ,'} /; s N A
A A AR b
o /ﬂ.// /;, ‘g/
/ ‘ _

Commissioner uf Public Lands
of the $xate of lew Mexico
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nited States Geological Survey
? [ B . 0! {} ?2 1.
zorv2il, New Mexlco

@ State of New Maxico
Tract . 10
Tentral “ls Lower Gallus
sand Uni. Agveement, San Juan
Couuty, New Maxico

vy
-4
L

Dear Mi, Thomssson:

“'e have received = copy -7 your letter dated May 17,
190 ¢o Sunray MideComtlvent D11 Compaiy, Attention: My. N. ..
Proctor, Jr,, in vwhieh you state ty viitue of the full royalty
intereets anc woriing ictacests having committed thelr interests
to the unit, slthough, =, Rickmar has not committed as owner
of racord to our lease, ycu consider this tract Cully commicted,

I am enclosing a copy of our letter to Suuray )M’ d~Coutinent
Jated May 14, 196G and un:il guch timc a8 we recelve & comuittremt
{vor ¥re. Hickman as the owner of record we will not consg.ler this
tract committed to this unit agresement,

Yery truly vours,
MIRRAY =, MOIGAN
Commigsioner of Mublic Lauds

Y
Meriac ¥, ‘thea, Superviser
it ivision
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Faild OFFICE nCe
In reply refer to:
GIHAY 24 M g2 11 Uait Division

ray 23, 1yl

United States Geclogical Suxvey
P. <. Tox ©721 ‘
xosvell, New Mexlco

Re: State of Naw Maxico
Tract No. 10,
Central 2isti lLower Gallup
Sand Unlit Agreement, San Juan
County, New Maxico

Dear Mr, Thomagson:

¥e have received 8 copy of your letter dated May 17,
1960 to Sunray MideContinent 0il1 Compary, Attention: Mr. N.:i.
Proctor, Jr., in which you state by virtus of the full royalty
interests and working interests having committed thelr interests
to the unit, although, Mr, Hickrap has not coumitted as owner
of record to our lease, you consider this tract fully committed,

I am enclosing & copy of our letter to Sunray Mid-Contlnent
dated May 16, 1960 and until such tise as we receive a committmemt
froe: Mr. Hickean as the owner of record we will not consider this
tract committed to this unit agreement.

Very truly yours,
MURRAY E, MORGAN
Comxissioner of Public Lands

BY:

Mrian M, Rhea, Superviser
nit Division

ILLEGIBLE
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United States Geological Survey
P. 0. Box 6721
loswall, New Mexico

MEM Mk /e
ce: 011 Conservation Commission
P. O, Bom 871
Santa Fe, New Mexico
Sunray Mid-Continent 011 lompauy

P. 0. Box 20139
Tulsa 2, Oklahoma

May 23, 1960
{ Page 2.)



Sungray Mup- Conavig: O, ComPANyY

P. O. BOX 20338

Towss, z, Oxuatioms,

May 10, 1960

The commissioner of Mblic lsuds
ftate Lang Office

Capisol Bulldlag

Bante Fe, Hay Mayico

Attention ¥r. Ted Biloerry
Bupervisor
031 sné Ges Division

Rei ceatrel 2isii lower Callup Serd Uniy Aren,
San Juan County, deov Mexlico.

Leaxr Sir:

In response to your leiter dated April 27, 1740,
there is submizied berswiil ths followings

1. Gubsequent Joinder snd commitment by
Suaray, ot al. of Treset 10 %o the Unic
: t for the Centrel Bisti lower
Gsilup Sand Unit Area, s» enlarged,
exacutad by Shell 011 Compmny.

2. Bubsequant Joiadsr end commitaent by
Bumrey, et al. of Tract 10 % the Uniy
Oparating Agreemont for the Central
Blsti Iower Oellup Sand Unit Ares, as
enlarged, executed by fhell 01l Company.

1% is believed that the applicetion for approvsl of subseguent
Joinders snd commitment of Tract Ho. 10 to the captioned unit ls
nov compiete in ell resgecis. Ry copy of this letier, ve are slsc
forwarding an executed counlerpart of sach of thae sbove lustruments
%o the New Mexico 01l Conservatiom Commission snd cight (8) emscuted
counterperts of same o the Bagional Supervisor of the Dhited Etaves
Geclogical Burvey st Roswell, Nev Mexico.

(LLEGIBLE



QEQ
The Commissiconer of May 10, 1960
Public lande

It will be grestly spprecisted i your spproval of our
application dated Narch 24, 1960, to be effective April 1, 1960,
is evidenced by formml Certificete of Approval executed by both
the Commissioner of Fublic Isnds and the ¥ev Mexico 011 Conservetion
Conmission, sad {t is requested that six (6) coples of such Certifie.
cate of Apgroval be transmitted to Mr. John Andersen, Superviscr,
United Btates Geological Survey at Roswell, Wew Mexico, Ve, of
course, will remit immedistely upon receipt of bill covering the
fee snd other charges for such certirficates.

Very truly yowrs,
SURRAY MIDCORTINENT OIL COMPANY

Srigiani Signed By
- Norbert . Prooret
Forbert ¥. Prector, Jr.
XEP/8 Attoroey far Applieant
Enclosures
cet Mr. John Anderson
Regiounl Supervisor

United States Qeclogical Survey
Rosvell, Hew Mexico

eost The New Mexico 011 Comservetion

Commisgion
185 Mabry Hall

‘apitol Butiding
Santa Fe, New Mexico

ILLEGIBLE



SUBSEQUENT JOINDER AND COMMITMENT BY
SUNRAY MID-CONTINENT OIL COMPANY, ET AL.
OF TRACT NO. 10 TO THE UNIT OPERATING
AGREEMENT FOR THE CENTRAL BISTI LOWER
GALLUP SAND UNIT AREA, AS ENLARGED,

SAN JUAN COUNTY, NEW MEXICO.

B CBR R PR NR R CHE PG PR CNE NG PR BN

KNOW ALL MEN BY THESE PRESENTS:

THAT, WHEREAS, heretofore an agreement entitled "Unit Operating
Agreement for the Development and Operation of the Central Bisti Lower
Gallup Send Unit Area, County of San Juan, State of New Mexico," has been
executed by various persons, firms and corporations, referred to collectively
in said agreement as "Working Interest Owners", which agreement provides for
the operation and development of said unit, including (but not limited to)
the secondary recovery operations in the Unit Area as delineated in the Unit
Agreement and the exhibits attached thereto which are referred to and made
a part of said Unit Operating Agreement; and

WHEREAS, reference is made for all purposes to said Unit Operating
Agreement dated the 24 day of April, 1959 executed by the undersigned; and

WHEREAS, the undersigned, Sunray Mid-Continent 0il Company,
Amerada Petroleum Corporation, E1 Paso Natural Gas Products Company,
Pan American Petroleum Corporation, Phillips Petroleum Company, Southern
Union Gas Company and Shell 01l Company are the Working Interest Owners
under New Mexico 0il and Gas Lease No. B-11370 covering the following
described lands situated in San Juan County, New Mexico, to-wit:

South Half (S%) of Southwest Quarter (Swi)
Section Thirty-Two (32), Township Twenty-Six
(26) North, Range Twelve (12) West

which lands are situated within the Unit Area of the Central Bisti Lower Gallup
Sand Unit Area and are identified on revised Exhibit "B" of the Unit Agreement
as Tract No. 10; and

WHEREAS, the undersigned as Working Interest Owners within the
meaning of said Unit Operating Agreement desire to commit to the Unit
Operating Agreement by subsequent Joinder (pursusnt to Section 28 of said
Unit Agreement) all of the undersigned's interest in and to the lands above
described and referred to as Tract No. 10 in revised Exhibit "B" of the Unit
Agreement, and to ratify and become bound by said Unit Operating Agreement.

NOW, THEREFORE, for the consideration and purposes stated in said
Unit Operating Agreement, the undersigned do hereby commit to the Unit
Operating Agreement all of the undersigned's right, title and interest in
and to the lands described as the South Half (S%) of Southwest Quarter (SWi),
Section Thirty-Two (32), Township Twenty-Six (26) North, Range Twelve (12) West,
San Juan County, New Mexico, which lands are identified as Tract No. 10 on



Revised Exhibit "B" of the Unit Agreement and do hereby adopt, ratify and
cenfirm sald Unit Operating Agreement, all of the terms and provisions of
which are hereby incorporated herein by reference. Without limitation
upon the foregoing, the undersigned do hereby commit all of the rights
and interests of the undersigned in and to the lands of the Unit Area as
originally delineated in said Unit Agreement,and as enlarged, and the
exhibits made a part thereof in the same menner and to the same extent

as provided in the Unit Operating Agreement, subjJect to all of the terms
and provisions of the sald Unit Operating Agreement.

This instrument may be executed in any number of counterparts
and each executed counterpart shall have the same force and effect as an
original instrument and as if all of the parties to the aggregate counter-
parts had signed the same instrument.

WORKING INTEREST OWNERS
SUNRAY MID-CONTINENT OIL COMPANY

ATTEST': By

Vice President

SBecretary

Date of Signature:
v Address

PHILLIPS PETROLEUM COMPANY

ATTEST: By

Vice President

Secretary

Date of Signature:

Address




WORKING INTEREST OWNERS

AMERADA PETROLEUM CORPORATION

ATTEST : By

Vice President

Secretary

Date of Signature:

Address

SOUTHERN UNION GAS COMPANY

ATTEST: By

Vice President

Secretary

Date of Signature:

Address

SHELL OIL COMPANY

By 4 ) & A A
ATTEST : | zestdany-
Manager, Land Donurtment

Jooy &), LTS

Date of Signature:

)7&4q 3 / 6o ﬁxéf é;jffbj S KZ&;
—/ 7

Address




WORKING INTEREST OWNERS

PAN AMERICAN PETROLEUM CORPORATION

ATTEST: By

Attorney-in-Fact

Asslstant Becretary

Date of Signature:

Address

EL PASO NATURAL GAS PRODUCTS COMPANY

Date of Signaure: By

Attorney-in-Fact

Address



STATE OF )

) Sss.
COUNTY OF )

On this dey of s, 19 , before me
appeared , 1o me personsally known,
who, being by me duly sworn, did say that he 1s
of y 8

corporation, end that seid instrument was signed and sealed in behalf of said
corporation by authority of its Board of Directors and said
acknovledged said instrument to be the free act and deed of said corporation.

Notary Public
My commission expires:

STATE OF )
g Ss.
COUNTY OF
On this day of ,19 ,before me
appeared , to me personally known,
who, being by me duly sworn, did say that he is
of y &

corporation, and that said instrument was signed and sealed in behalf of said
corporation by authority of its Board of Directors and said
acknowledged sald instrument to be the free act and deed of said corporation.

Notary Public
My commission expires:

STATE OF
) Ss.
COUNTY OF — )

On this day of , 19 , before me
appeared , to me personally known,
who, being by me duly sworn, did say that he is
of , &

corporation, and that said instrument was signed and sealed in behalf of said
corporation by authority of its Board of Directors and said

acknovledged said instrument to be the free act and deed of said corporation.

My commission expires: Notary Public



SUBSEQUENT JOINDER AND COMMITMENT

BY SUNRAY MID-CONTINENT OIL COMPANY,
ET AL. OF TRACT NO. 10 T0O THE UNIT
AGREEMENT FOR THE CENTRAL BISTI LOWER
GALLUP SAND UNIT AREA, AS ENLARGED,
SAN JUAN COUNTY, NEW MEXICO.

KNOW ALL MEN BY THESE PRESENTS:

THAT, WHEEREAS, heretofore an agreement entitled "Unit Agreemen.
for the Development and Operation of the Central Bisti Lower Gallup Sand
Unit Area, County of San Juan, State of New Mexico" has been executed by
various persons, firms, and corporations, some styled "Working Interest
Owners" and other styled "Royalty Interest Owners" and “"Overriding Royalty
Owners", which affects lands, mineral leases and mineral, royalty and over-
riding royalty and other similar interests in the Unit Area &s delineated
in said agreement and exhibits attached thereto; and

WHEREAS, reference is made for sll purposes to said Unit Agreement
dated April 2, 1959 and approved by the Commissioner of Public Lands of the
State of New Mexico on June 18, 1959, by the Acting Assistant Area Director,
Gallup Area Office, Bureau of Indian Affairs on June 22, 1959 and approved by
the Acting Director of the United States Ceological Survey on June 26, 1959,
designated No. 14-08-001-6090; and

WHEREAS, the undersigned, Sunray Mid-Continent 011 Company,
Amerada Petroleum Corporation, El Pasc Natural Gas Products Company,
Pan American Petroleum Corporation, Phillips Petroleum Company, Southern
Union Gas Company and Shell 01l Company sre the Working Interest Owners
under New Mexico 0il and (Gas lease No. B-11370 covering the following
described lands situated in San Juan County, New Mexico, to-wit:

South Half (Si) of Southwest Quarter (SWi)
Section Thirty-Two (32), Township Twenty-Six
(26) North, Range Twelve (12) West

which lands are situated within the Unit Area of the Central Bisti Lower Gallup
Sand Unit Area and are identified on revised Exhibit "B" of the Unit Agreement
a8 Tract No. 10; and

WHEREAS, the undersigned as Working Interest Owners within the
meaning of said Unit Agreement desire to commit to the Unit Agreement by
subsequent Jjoinder (pursuant to Section 28 of said Unit Agreement) all of
the undersigned's interest iIn and to the lsnds above described and referred
to as Tract No. 10 in Revised Exhibit "B" of the Unit Agreement and to
ratify and become bound by seid agreement.

NOW, THEREFORE, for the consideration and purposes stated in said
Unit Agreement the undersigned do hereby commit to the Unit Agreement all
of the undersigned's right, title and interest in and to the lands described
as the S} Sw} Sec. 32, T. 26 N., R. 12 W., San Juan County, New Mexico.



which lands are identified as Tract No. 10 on Revised Exhibit "B" of the
Unit Agreement,and do hereby adopt, ratify and confirm said Unit Agreement
all of the terms and provigions which are hereby incorporated herein by
reference. Without limitation upon the foregoing, the undersigned do
hereby unitize the rights and interests of the undersigned in and to the
lands within the Unit Area as originally delineated in said agreement, and
as enlarged, and the exhibits made a part thereof in the same manner and
to the same extent as provided in said agreement, subject to all of the
terms and provisions thereof.

The undersigned further hereby consent to the joinder by all
Overriding Royslty Owners and other owners of interest, if any, in said
Tract No. 10.

This instrument mey be executed in any number of counterparts
and each executed counterpart shall have the same force and effect as an

original instrument and as If all of the parties to the aggregate counter-
parts had signed the same instrument.

WORKING INTEREST OWNERS

SUNRAY MID-CONTINENT OIL COMPANY

ATTEST: By

Vice President

Secretary

Date of Signature:

Address

PHILLIPS PETROLEUM COMPANY

ATTEST: By

Vice President

Secretary

Date of Signature:

Address




ATTEST:

WORKING INTEREST OWNERS

AMERADA PETROILEUM CORPORATION

By

Vice President

Secretary

Date of Signature:

ATTEST:

Address

SOUTHERN UNION GAS COMPANY

By

Vice President

Secretary

Date of Signature:

ATTEST:

Address

SHELL OIL COMPANY

Seeretary

Date of Signature:

Jook wi  G7h S5

-} AR 2 } 3 |

[q(oo %@S &&4 C & (Lr,‘ (4 (:;(’,»;
! /

Address



WORKING INTEREST OWNERS

PAN AMERICAN PETROLEUM CORPORATION

ATTEST: By

Attorney-in-Fact

Assistant Secretary

Date of Signature:

Address

EL PASO NATURAL GAS PRODUCTS COMPANY

Date of Signaure: By

Attorney-in-Fact

Address



STATE OF )

) ss.
COUNTY OF )

On this day of , 19 , before me
appeared , to me personally known,
who, being by me duly sworn, did say that he is
of y &

corporation, and that said instrument was signed and sealed in behalf of said
corporation by authority of its Board of Directors and said
acknowledged said instrument to be the free act and deed of said corporation.

Notary Public
My commission expires:

STATE OF )
) ss.
COUNTY OF )

On this day of »19 ,before me
appeared , to me personally known,
who, being by me duly sworn, did say that he is
of , &a

corporation, and that said instrument was signed and sealed in behalf of said
corporation by authority of its Board of Directors and said
acknowledged sald instrument to be the free act and deed of said corporation.

Notary Public
My commission expires:

STATE OF
) 8s.
COUNTY OF )

On this day of s 19 , before me
appeared , to me personally known,
who, being by me duly sworn, did sey that he is
of , 8

corporation, and that said instrument was signed and sealed in behalf of said
corporation by authority of 1lts Board of Directors and said

acknowledged said instrument to be the free act and deed of said corporation.

My commission expires: Notary Public
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March 2, 1960

The Commissionsr of Public Lands

State land Qffice i
Capitel Building G
Santa Fe, New Mexico

The New Mexico 0il Conservetion Commission

4~ 125 Mabry Hall

Capitol Bullding
Santa Fe, New Mexico

Re: Central Bisti lover Gallup
Send Unit Area, San Jusn County,
New Mexico

Gentlemen:

There is enclosed for your files a copy of "“Certification
Approval® dated Pebruary 8, 1960 signed by the Acting Director,
United Btates Geological Survey, together with a letter from the
Survey dsted February 12, 1960 sddressed to this company evidencing
approval of the enlargement of the subject Unit, effective as of
October 1, 1959, pursumnt to application filed by this company
as Unit Operstor dated November 5, 1959.

As you know, such application for enlargement has hereto-

fore heen spproved by the Commissioner of Public lands of New Mexico
and the New Mexico €11 Conservation Commission.

Korbert B, Proctor
REP/s

Enclosures: 2

LAY Q3L COMPANT 15 4w



IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WASHINGTON 25,D.C. EEB 12 1960

Sunray Mid-Continent Oil Company
Pogt Office Box 2039
Tulsa 2, Oklehoma

Gentlemen:

On February 8, 1960, Arthur A. Baker, Acting Director of the Geological
Burvey, approved the application dated November 5, 1959, filed by your
company a8 unit operator requesting the expansion of the Central Bisti
Lower Gallup Band unit area, Sen Juan County, New Mexico, No. 14-08-
001-6090, approved June 26, 1959.

Approval of the expansion, effective October 1, 1959, increases the
unit area by the eddition of 160 acres, making a total of 7,548.46
acres, more or less, in the unit area.

Enclosed are two coples of the epproved application for your records.
It is requested that you furnish the S8tate of New Mexlco and any
other interested principal with whatever evidence of this approvel
is deemed appropriate.

Very truly yours,

\w_\ - ' Al

Foé the Director

Enclosures 2
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CERTIFICATION APPROVAL

!"th to tho euthority vested in ths Sccretary of
Intericy, under the Act approved February 25, 19520, 41 Scat 437,
30 Secs. 131, ot seq., 85 emended and dalegated to the Dirceter of
the ceﬂiagiul Survey, the foregoing sppiicatisn fov expansion of
the Central Bisti lewar Gallup Sand unit ares eod participaticg
eves is horeoby approved, Buch expanzion shall be affsctive
October 1, 1939,

FEB 8 - 1950 AP /5 Gehcnn
Date ActIiZPyyector, U, §. Geological Survey




Sungasy M- CoNmNeNT O, Comeany

FP. O. BOX 2039

Tiusw 2, Oxuations, , L
December 17, 1959
VIA AIR MAIL

Mr. John Anderson

Reglonal Bupervisor

United States Geclogical Survey
Roswell, New Mexico

Re: Unit Agresment for the development and operation
of the Central Bisti Lower Gallup Send Unit Ares,
San Jusn County, New Mexlco

Pear Sir:

Sunrxy Mid-Continent 01l Company, as Unit Operator under the
subject Unit Agreement, has heretofore filed, in conjunction with its
application for enlargement of the subject unit dated November 5, 1959,
certain joinders (classifisd as "Subseguent Joinders™) by Overriding
Royalty Owners under Tracts Nos. 3 and A of the Unit Area, and also
certain joinders by Overriding Royslty Interest Owners under Tract No.
T of said Unit Ares. In support of such subsequent Jjoinders and ss
requested by your office, there is submitted herewith, pursuant to
Section 28 of the Unit Agreement, the following:

1. Consent to Subsequent Joinders executed by Shell
011 Company as the owner of working interests in
Tracts Nos. 3 end 4A dated December 8, 1959.

2. Consent to Subsequent Joinders execuled by
lsurence C. Kelly, Trustee, as Working Interest
Owner in Tract No. 7 dated Rovember 30, 1959.
It is believed that all requirements for sppoval of such
subsequent joinders, pursusnt to Section 28 of the Unit Agreement,
have nov besn met.

Yours very truly,

forbert E. Proctor
NEP/s

cct see next page



cc: Commissioner of Public Lands
State Iand Office
Capitol Building
Santa Fe, New Mexico -

cc: New Mexico 01l Conservation Commissgion /

125 Mebry Hall
Capitol Building
Santa ¥e, New Mexico



CONSENT TO SUBSEQUENT JOINDERS

WHEREAS, J. D. MIDDLETON, Overriding Royalty Owner in Tract No.
7 of the Central Bisti Lower Gallup Sand Unit Area, on July 16, 1959 exe-
cuted that certain Ratification and Joinder to the Unit Agreement for the
development and operation of the Central Bisti ILower Gallup Sand Unit Area,
County of San Juan, State of New Mexico, dated April 2, 1959; and

WHEREAS, LAURENCE C. KELLY, Trustee, Overriding Royalty Owner in
Tract No. 7 of the Central Bisti Lower Gallup Sand Unit Area, on July 6,
1959 executed that certain Ratification and Joinder to the Unit Agreement
for the development and operation of the Central Bisti Lower Gallup Sand
Unit Area, County of San Juan, State of New Mexico, dated April 2, 1959;
and

WHEREAS, the above mentioned Ratification and Joinders were not
fi1led prior to the final approval of the Unit Agreement and under the
provisions of Section 28 of said Unit Agreement, the commitment of said
overriding royalty interests requires the consent in writing by the Work-
ing Interest Owner responsible for the payment of any benefits that may
accrue under the Unit Agreement in behalf of such Overriding Royalty
Owrers; and

WHEREAS, LAURENCE C. KELLY, Trustee, is also the owner of a
working interest (the working interest being owned jointly by EL PASO
NATURAL GAS PRODUCTS COMPANY and LAURENCE C. KELLY, Trustee) in said
Tract No. 7 of the Central Bisti ILower Gallup Sand Unit Area.

NOW, THEREFORE, in consideration of the premises, the undersigned
LAURENCE C. KELLY, Trustee, does hereby consent to the Subsequent Joinder
to the Unit Agreement for the development and operation of the Central
Bisti Lower Gallup Sand Unit Area, San Juan County, New Mexico, dated
April 2, 1959 by the parties signatory to the above described Ratifications
and Joinders.

-

DATED this v “~ day of ey & A2/ , 1959.

Raweczece (Al
LAURENCE C. KELLY, TRUSTEE




CONSENT TO SUBSEQUENT JOINDERS

WHEREAS, the following Ratifications and Joinders to the Unit
Agreement for the development and operation of the Central Bisti Lower
Gallup Sand Unit Area, County of San Juan, State of New Mexico, dated
April 2, 1959, have been executed by Overriding Royalty Owners in Tracts
Nos. 3, 4, 4-A and 2k of said Unit Area, to-wit:

(a) Ratification and Joinder dated October 14, 1959,
executed by Marile Helene Weill;

(b) Ratification and Joinder dated July 21, 1959,
executed by J. Ralph Stewart and Viola Stewart;

(c) Ratification and Joinder dated June 29, 1959,
executed by John A. Pace, Wroe Owens and Betty
Jean Stahl;

(d) Ratification and Joinder dated July 22, 1959,
executed by Ralph Lowe and Erma Lowe;

(e) Ratification and Joinder dated June 23, 1959,
executed by W. Benton Harrison and Mildred P.
Harrison;

(f) Ratification and Joinder dated August 3, 1959,
executed by Albert B. Wilkes and Tekla Wilkes;

(g) Ratification and Joinder dated August 8, 1959,
executed by Georges Bigar;

(h) Ratification and Joinder dated August 8, 1959,
executed by William Dubilier and Florence
Dubilier;

(1) Ratification and Joinder dated June 17, 1959,
executed by Lewis Cowan Morrill;

(J) Ratification and Joinder dated June 17, 1959,
executed by William V. Licht;

(k) Ratification and Joinder dated June 18, 1959,
executed by Murray Langfelder;

(1) Ratification and Joinder dated June 17, 1959,
executed by Sam Kirschenbaum and Sarah Ada
Kirschenbaum;

(m) Ratification and Joinder dated June 17, 1959,
executed by Leonard Bluestone;

(n) Ratification and Joinder dated June 17, 1959,
executed by Frank Jensis and Margaret Jensis:



(o)

(p)

(a)

(r)

and

Ratification and Joinder dated June 12, 1959,
executed by Guy A. Weill, Individually and as
Custodian, and by Marisnne Weill Lester;

Ratification and Joinder dated June 5, 1959,
executed by Leo A. Achtschin and Mary Jane
Achtschin and Jan H. Westerman and Gauthers
A, Westerman;

Ratification and Joinder dated June 19, 1959,
executed by Sid Weiss, Rosaline F. Weiss,
Harry Lipsky, Tillie Swartz Lipsky, Lewis
Freed and Ethel Freed;

Ratification and Joinder dated June 19, 1959,
executed by William ILevine, Edith Levine,
Morris Levine and Ida lLevine;

WHEREAS, the above mentioned Ratifications and Joinders were not
filed prior to the final approval of the Unit Agreement and under the pro-
visions of Section 28 of said Unit Agreement, the commitment of said Over-
riding Royalty Interests requires the consent in writing by the Working
Interest Owners responsible for the payment of any benefit that may accrue
under the Unit Agreement in behalf of such Overriding Royalty Owners; and

WHEREAS, SHELL OIL COMPANY is the owner of working interests in
Tracts Nos. 3 and 4-A of the Central Bisti Lower Gallup Sand Unit Area.

NOW, THEREFORE, in consideration of the premises, the undersigned,
SHELL OIL COMPANY, does hereby consent to the subsequent Joinder to the
Unit Agreement for the development and operation of the Central Bisti Lower
Gallup Sand Unilt Area, San Juan County, New Mexico, dated April 2, 1959,

by the parties signatory to the above Ratifications and Joinders.

DATED this f L‘day of Nl i fi 1959,

ATTEST:

SHELL OIL COMPANY

Warager, Lan ﬂemrtmen(




~ NEW MEXICO

STATE OF \
ss.
COUNTY OF

day of

The foregoing instrument was acknowledged before me this

19 by

Notary Public in and for said
County and State

My Commission expires

STATE OF ] ..
COUNTY OF

day of

The foregoing instrument was acknowledged before me this

, 19 » by

(title of officer or

(name of officer),
(name of corpo-

agent), of
{State or County of incorporation)

ration), a
corporation, on behalf of said corporation.

Notary Public in and for said
County and State

My Commission expires

STATE OF CALIFORNIA .s.
COUNTY OF LOS ANGELES

Z
The fi;%:iéj:£;;:::ZZZi;/ij acknowledged before me this ng day of
, 19 J7 by M. W. SHEPPARD, JR., Manager, Land

Doparfnont, Los Angeles Office of Shell 0il Company, a Delaware corporation, on behalf
of said corporation. ) (2?41/1£/(

v Notary Public in and for said
Mildred M. Crawford County and State
December 11, 1959

My Commission expires
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In reply refer to:
Unit Division

January 14, 1560

Sunray Mid-Contihent 0il Company
P, O. Box 2039
Tulsa 2, Oklahoma

ATTENTION: Mr. Norbert E. Proctor

Re: Central Bietl Lower
Gallup Sand Unit Area
San Juan County, New Mexico

Gentlaemen:

We are sending four copies of certificates for the
approval of the enlargement of the Central Bisti Lower
Gallup Sand Unit Area to Mr. John Anderson, Supervisgor,
United States Geological Survey, Roswell, New Mexico.

These certificates were drawn up by this office at
the request of Mr. Proctor and the signatures of Mr. Morgan
and of Mr. A, L. Porter, Jr, Secretary-Director of the 0il
Conservation Commission are affixed thereto,

Vexy truly yours,
MURRAY E. MORGAN
Commissioner of Public Landsg

BY:
Ted Bilberry, Supervisor
OiL and Gas Division
MEM/MMR /m
ce: Mr. Johm Anderson, Supervisor
United States Geological Survey
Roswell, New Mexico

011 Conservation Commission
Santa Fe, New Mexico



CENTRAL BISTI LC A‘ER GALLUP SAND UNIT £/ EA---NEW MEXICO
(Federal, State, & Indian Alloted Lands)
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In reply refer to:

Unit Division

October 6, 1959

Sunray Mid-Continent 0il Company
P. 0. Box 2039
Tulsa 2, Oklahoma

ATTENTIOR: Mr. R, W, Griffith

Re: Central Bisti Lower Gallup Sand
Unit Area, ‘
San Juan County, New Mexico

Gentlemen:

We have received your notice of Proposed Enlargement
of the Caentral Bisti Lower Gallup Sand Unit Area, San Juan
County, Kew Mexico, which was dated September 29, 1959,

This notice is in compliance with Section 2 , sub-
section (b) of the unit agreement and said enlargement will
become effective as of October 1, 1959, upon further compli-
ance with the requirement of section 2 and upon approval by
the Director, Commissioner and the Commission.

Very truly yours,
MURRAY E. MORGAN
Commissioner of Public Lands

BY:
Ted Bilberry, Supervisor
0il and Gas Division

MEM /moor /m
cc: 01l Conservation Commission
Santa Fe, New Mexico

United States Geological Survey
Roswell, New Mexico
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SANTA FE, NEW MEXICO
.

August 11, 1959

Sunray Mid-Continent Oil Company
Tulsa, Oklahoma

Re: First Year Plan of devel-
opnent for the Central
Bisti Lower Gallup Sand
Unit, San Juan County, New
Mexico.

Gentlemens

This is to advise that the New Mexico Qi1 Conservation Commission
has this date approved the First Year Plan of Development as a general
plan for the operation and development of the Central Bisti Lower Gallup
Sand Unit, Sen Juan County, New Mexico., However, approval of this
general plan of development shall not be construed as approval of the various
individual wells for injection as each must be approved in aecordance with
the appropriate rules and orders.

If you wish a signed copy of the application, please submit another to
us as we are keeping the one ¢opy already sent for our files.

Very truly yours,

A. L. PORTER, Jr.,
Seeretary-Director

ALP/RLS/pJ

AN

- /

T F g e £ B '/K”,'{. & LA
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August 11, 1959

Sunray Mid-Continent 011 Company
Tulsa 2, Oklahoma

Re: Central Bisti Lower
Gallup Sand Unit Area,
San Juan County, New Mexico

Gentlemen:

We are enclosing one copy of & "Plan of Development for
the First Year From the Effective Date of Unitization" for the
above designated Unit Avea. This was approved by the Com=
misgioner of Public Lands August 10, 1959,

Very truly yours,
MURRAY E. MORGAN
Commissioner of Public Lands

BY:
Ted Bilberry, Supervisor
0il and Gas Divigion

MEM/HMR /m |
ce: OCC~ Santa Fe
USGS~ Roswell



CERTIFICATE OF APPROVAL OF THE

ENLARGEMENT OF THE URIT AREA AND
PARTICIPATING AREA, CENTRAL BISTI
LOWER GALLUP SAND UNIT AREA, SAN

JUAN COUNTY, NEW MEXICO,

SUNRAY MID~-CONTIKENT OIL COMPANY, a Delaware Corpora-
tion of Tulsa, Oklahoma, as Unit Operator under that certain
Unit Agreement for the development and operation of the Central
Bisti Lower Gallup Sand Unit Area approved by the Commissioner
of Public Lands of the State of New Mexico on June 18, 1959: by
the Acting Assistant Area Director, Gallup Area Office, Bureau
of Indian Affairs on June 22, 1959; and approved by the Acting
Director of the United States Geological Survey on June 26, 1959
(No. 14-08-001-6090); and, pursuant to the provisions of Section
2 thereof providing for the enlargement or contraction of the Unit
Area therein described wherever necessary or desirable to conform
to the purposes of the Agreement, respectfully requests the approval
of the Director, Unlted States Geological Survey, the Commissloner
of Public Landes of the State of New Mexicc, and the 0il Conservation
Commigsion of the State of New Mexico, for the enlargement of the

Unit by application dated November 5, 1959,

Commissioner of Pub lands State of

New Mexico
Approved %z““,gw, L LG Lo O
e . ) 0 4
/s .
T _4fbhht

Secretary-Director /
New Mexico 0il Conservation Commisszsion



CENTRAL BISTI LOWER GALLUP SAND UNIT AREA

SAN JUAN COUNTY, NEW MEXICO

PLAN OF DEVELOPMENT FOR THE FIRST YEAR
FROM THE EFFECTIVE DATE OF UNITIZATION

TOs THE OIL AND GAS SUPERVISOR
UNITED STATES GEOLOGICAL SURVEY
ROSWELL, NEwW MEXICO

TO:s THE COMMISSIONER OF PUBLIC LANDS
STATE LAND OFFICE :
CAPITOL BUILDING
SANTA FE, NEwW MEXICO

TO: THE NEW MEXICO OIL CONSERVATION COMMISSION
125 MABRY HALL
CAPITOL BUILDING
SANTA FE, NEW MEXICO

IN COMPLIANCE WITH SECTION 10 OF THE UNIT AGREEMENT FOR THE DEVELOP=
MENT AND OPERATION OF THE CENTRAL BisTi LOWER GALLUP SAND UNIT AREA, .SAN JUAN
CounTY, NEw MEXico, SUNRAY MiD-CONTINENT OiL ‘ComPaNY, AS UNIT OPERATOR DESIGNATED
THEREUNDER, DOES HEREBY SUBMIT FOR YOUR APPROVAL'A PLAN OF DEVELOPMENT AND OPER~
ATION FOR THE UNITIZED LAND FOR THE PERIOD OF ONE YEAR COMMENCING WITH TH[
EFFECTIVE DATE OF THE UNITIZATION.

'
\

1. SuMmMARY oF PROPOSED PLAN_ OF OPERATION.

A DESCRIPTION OF THE PROPOSED PLAN OF OPERATION FOR THE CENTRAL
BisTi Lower GALLUP SAND UNIT, IS PRESENTED. VERY BRIEFLY, THE PLAN FOR UNITIZED
OPERATIONS INCORPORATES THE INJECTION or LPG (FOLLowso BY .GAS INJECTION) IN TEN
160~acrE D=SPOT PATTERNS LOCATED IN THE “"FAIRWAY" PORTIONS OF THE RESERVOIR AND
GAS INJECTION ONLY IN THE EDGE PORTIONS OF THE: RESERVOlR. CONTAINMENT OF THE



‘RESERVOIR FLUIDS DURING PRESSURE MAINTENANCE OPERATIONS 1S ACCOMPLISHED BY
WATER INJECTION WELLS ALONG THE WESTERN AND EASTERN UNIT BounDARIES. ExHiBIT
1 ATTACHED HERETO REPRESENTS A MAP OF THE AREA SHOWING THE UNIT BOUNDARY, THE
GAS INJECTION WELLS, AND THE TEN 160-ACRE 5-SPOT PATTERNS FOR LPG INJECTIONS.
THE WATER BARRIER ON THE WESTERN AND EASTERN BOUNDARIES OF . THE UNIT IS ALSO
SHOWN .

THE OVER-ALL PLAN OF OPERATION CONSISTS OF:
1. LPG-MisciBLE FLoob oF TEN 160-AcRe 5 sPoTS.
2. MAINTAIN RESERVOIR PRESSURE AT 1400 psi BY
PATTERN GAS INJECTION AND WATER INJECT!ON
ON THE WESTERN AND EASTERN UNIT BOUNDARY.

THE MISCIBLE PHASE PROGRAM WILL BE ACCOMPLISHED BY:
' \
A. CONTAINMENT OF THE RESERVOIR FLUID.
B. PRESSURE‘RESTORAT!ION TO MISCIBLE PRESSURE.
C. DISPLACEMENT OF RESERVOIR OIL AT MISCIBLE
PRESSURE,

EACH OF THE ABOVE THREE STAGES OF THE PLAN OF DEVELOPMENT IS
DISCUSSED MORE FULLY IN THE SUCCEEDING PARAGRAPHS. v

It. CONTAINMENT OF RESERVOIR FLUIDS.

THE WESTERN BOUNDARY OF THE CENTRAL BisTi UNIT, THE comMmon 12-
13 RANGE LINE, CONSTITUTES A COMMON BOUNDARY WITH THE PROPOSED WESTERN UNIT
OPERATED BY THE BRITISH-AMERICAN OiL PRODUCING COMPANY. AN EFFECTIVE BARRIER
SEPARATING THE TWO UNITS AND PREVENTING NET LATERAL MIGRATION OF RESERVOIR
HYDROCARBONS ACROSS THE COMMON LINE CAN BE CREATED BY INJECTING WATER INTO
EXISTING WELLS ALONG THE COMMON RANGE LINE. THESE WELLS, SHOWN ON ExwiBIT 1,
WILL PERMIT THE PLACING OF A WATER BLOCK ACROSS THE "FAIRWAY" OF THE RESERVOIR
WHERE LATERAL MIGRATION COULD OCCUR. THE EASTERN BOUNDARY OF THE CENTRAL BisTi
UNIT WiLlL REQUIRE A LINE OF WATER INJECTION WELLS TO PREVENT NET LATERAL Mi-
GRATION IN {HAT AREA. THE PROPOSED LOCATION FOR THIS WATER BLOCK 18 ALSO SHOWN
IN ExvisiT 1o ;

WiTH THE TWO WATER BLOCKS THUS FORMED, THE RESERVOIR HYDROCARBONS
IN PLACE WITHIN THE CENTRAL Bi1sT! UNIT wiLL BE ADEQUATELY CONTAINED FOR THE
ENTIRE OPERATING LIFE., WATER INJECTION 1S EXPECTED TO BE CONTINUAL DURING THE
OPERATIONS PRIOR TO BLOW DOWN. WATER SUPPLY WILL BE ACHIEVED IN THE CHACO SAND
AT APPROXIMATELY 2000 FEET AND AMPLE SUPPLY 1S AVAILABLE.,

I1l. PRESSURE RESTORATION TO MisciBLE PRESSURE.

LPG-MISCIBLE PHASE FLOODING AT BiISTI WILL REQUIRE AN OPERATING
RESERVOIR PRESSURE OF A MINIMuUM OF 1150 Psi. THIS MINIMUM PRESSURE REPRESENTS
MISCIBILITY PRESSURE BETWEEN THE LPG AND INJECTED GAS AT RESERVOIR TEMPERATURE,

2=



AND PERMITS HIGH OIL DISPLACEMENT EFFICIENCY WITH A MINIMUM VOLUME oF LPG.

IT 1S EXPECTED THAT THE AVERAGE RESERVOIR PRESSURE IN-THE CENTRAL BisTi UniT
WILL BE IN THE ORDER oF 800 To 900 PSi AT THE TIME WHEN LPG INJECTION I8
INITIATED. THE RESERVOIR PRESSURE MUST BE RAISED TO A MINIMUM OF 1150 Psi AT
THE GAS~LPG INTERFACE TO ASSURE MISCIBILITY AND PROPER DiSPLACEMENT OF THE LPG
SLUG. E

IT 1S FURTHER EXPECTED THAT OIL PRODUCTION WILL BE RESTRICTED
TO APPROXIMATELY 1250 BBLS/DAY DURING THE LPG INJECTION PERIOD TO ASSURE
PRESSURE RESTORATION IN THE RESERVOIR. DURING THIS PERIOD THE COMBINED IN~
JECTION oF LPG AND WATER IN THE EAST AND WEST LINE BARRIERS AND GAS INJECTION
IN THE EDGE AREAS; TOGETHER WITH THE RESTRICTED PRODUCTION 1S EXPECTED TO
ACHIEVE THE NECESSARY PRESSURE RESTORATION.

IV. DiSPLACEMENT oF RESERVOIR OIL AT MiScIBILITY PRESSURE.

IMPROVED RECOVERY OF OIL IN THE LPG-MISCIBLE PHASE FLOODING
WiLL BE OBTAINED BY THE SLUG OF LPG DISPLACING OIL FROM THE SAND AS THE LPG
SLUG |S DRIVEN AWAY FROM THE INJECTION WELL TOWARD THE ADJACENT PRODUCING OIL
WELLS, THE PLAN OF OPERATION DURING TH!S STAGE INCORPORATES THE INJECTION OF
APPROXIMATELY 935,000 BBLS. of LPG INTO TEN 160-AcRE 5=SPOT PATTERNS FOLLOWED
BY INJECTED GAS. THE LOCATION OF THE LPG-INJECTION WELLS, THE TEN 160-AcCRE
5=SPOT PATTERNS AND THE GAS INJECTION WELLS ARE SHOWN ON ExHIBIT 1. THE PLAN
OF OPERATION CONTEMPLATES THAT RAW SEPARATOR GAS WILL BE PICKED UP AT THE TANK
BATTERIES PROCESSED THROUGH A PLANT AND PLANT RESIDUE GAS WILL BE INJECTED BACK
INTO THE RESERVOIR. ALSO, MAKE~UP GAS WILL BE PURCHASED FOR {NJECTION.

V. ProroseD DEVELOPMENT ProGRAM FOR THE FIRST YEAR OF UNITIZATION.

IR ORDER TO PUT INTO EFFECT THE PRESSURE MAINTENANCE PROGRAM
OUTLINED ABOVE; THE FOLLOWING PLAN OF DEVELOPMENT WILL BE UNDERTAKEN COM-
MENCING WITH THE EFFECTIVE DATE OF THE UNITIZATION?

1. New Q1L Werls To Be DRiLLED:

NEL Nwi Sec. 6, T. 25N., R. 12W.
NEL Swi sec. 8, T. 25N., R. 1aw.
NEL SEL Sec. 8, T. 25N., R. 12w.
NEL Swi Sec. 9, T. 25N., R. 1aw.
NEL SEL Sec. 9, T. 25N.; R. 12w.

>

O
N S Mo N Nt

mo

THESE FIVE NEW OlL WELLS ARE NECESSARY TO COMPLETE 5-SPOT PATTERN DEVELOPMENT
FOR LPG-MISCIBLE PHASE FLOOD!NG.

2, LPG-Gas INJECTION WELLS:

(o) Swi MEL Sec. 6; T. 25N., R. T2w.
(8) Swt Wwi Sec. 5, T. 25N., R. 12w.
(c) owt SEL Sec. 6, T. 25N., R. 12w.
(p) Swi Swg Sec. 5, T. 25N., R. 12w.
(e) s SEg Sec. g, T. 25N., R. 12w,
(F) Swi Swy Sec. 4, T. 25N., R. 12w.
(a) Swt NEL Sec. 8, T. 25N., R. 12w.

..3..



(n) SWL Nwg Sec. 9, T. 25N., R, 12w.

(1) Swk NEE Sec. 9, T. 25N., R. l2w.

() sSwg Swg Sec. 9, T. 25N., R, Taw.
THE ABOVE TEN QELLS H}LL BE USED FOR !NJEG&!NG LPG FoLLOWED PY GAS [INJECTION
FOR DRIVING THE LPG SLUG DURING THE MISCIBLE PHASE FLOGDING., THE WELL "(g)"

IS TO BE MNEWLY DRILLED WHEREAS THE REMAINING NINE WELLS ABOVE LISTED REPRESENT
PRESENT OIL WELLS TO BE CONVERTED TO INJECTION DUTY.

3. Gas Igg;crnon WELLS:

(a) Swi SEL Sec. 31, T. 26N., R. 12w.
(s) swt Swt Sec. 32, T. 26N., R. 12w.
(c) swt NEE Sec. 5, T. 25N., R. 12w.
(o) Swg SEf Sec. 4, T. 25N., R. 12w,
(e) SwE Swg Sec. 3, T. 25N., R. 12w.
(r)- Swt Nwg Sec. 10, T. 25N., R. T2w.
(G) SEE SE SECc g, To 25"., Ro 12\'/.
(v) SEL Swg Sec. 3, T. 25N., R. 12w.
(1) swi Nwt Sec. 8, T. 25N., R. 12w.
(o) Swt NEg Sec. 7, T. 25N., R. 12W.

THE ABOVE TEN WELLS WiLL BE USED FOR GAS INJECTION DURING THE MISCIBLE PHASE
FLOODING., THESE WELLS REPRESENT OIL WELLS TO BE CONVERTED TO® GAS INJECTION
PUTY. THE LAST WELL "(J)™ 1S BEING USED AS A GAS INJECTION WELL FOR THE RETURN
OF PRODUCED GAS CONSISTENT WITH THE NEw Mexico Oi1L ConseErvaTien CeMmission ORDER
#R-1315 oateo Decemser 31, 1956.

Y, WATER INJECTION WELLS:
(o) WeEST BARRIER

(1) NW.corNer oF Nwk Sec. 6, T. 25N., R. 12w,
(2) sSwi Nwi Sec. 6, T. 25N., R. 12w.
(3) swi swi Sec. 6, T. 25N., R. 12w,

THE ABOVE THREE WILLS WiILL BE CONVERTED TO WATER INJECTION. IN ADDITION
THE BRITISH-AMERICAN #5 MArRvE NEY SEL Sec. 1,T25N., R. 13w anp #2 MarRve NEL NEE
Sec. 12, T. 25N, R. 13W WILL BE CONVERTED TO WATER INJECTION DUTY. THESE FIVE
WELLS WILL SERVE TO FORM A COMMON WATER BARRIER SEPARATING THE BRITISH=AMERICAN
OPERATED WESTERN UNIT FROM THE SUNRAY MiD~CONTINENT OPERATED CENTRAL UNIT,

() EASTERN BARRIER

(1) 1315' East anp 2635 NOoRTH OF SW CORNER
sec. 10, T. 25N., R. 12W.

(2) 1315 EasT AND 1320' NorTH oF SW CORNER
Sec. 10, T. 25N.; R. 12W.

(3) 1315'EAsT aND O' NORTH OF. sw CORNER

" S5£cs10, T. 25N., 'Re 12W... .

-
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(4) . 1315 East ano 1320 SouTH oF Nw CorneR
Skc. 15, T. 25N.; R. Taw.

THE ABOVE FOUR WELLS WILL BE NEWLY DRILLED WELLS COMPLETED FOR WATER
INJECTION DUTY. THESE WATER INJECTION WELLS ARE TO BE LOCATED 5' FROM THE EASTERN
LEASE LINE ON PROPERTY CURRENTLY OWNED BY PHiLLIPS PeTroLEUM CoMmPaNY. THE Two
80-acre TRACTS, 1.E. W SWh Sec. 10, anD Wi NWE Sec. 15, WiLL ALSO REPRESENT THE
FIRST ENLARGEMENT OF THE UNIT AREA. THE WATER BARRIER CREATED BY THE FOUR PRO-
POSED WATER INJECTION WELLS WiLL SEPARATE THE CENTRAL BisTi UNIT (AFTER ENLARGE-

MENT) FROM THE SHELL OiL COMPANY ACREAGE.

THE WATER BARRIER WELLS, HENCE, WILL EFFECTIVELY PERMIT THE UNIT ToO
MAINTAIN THE DESIRED PRESSURE WITHOUT NET TRANSFER OF HYDROCARBONS TO E!THER
THE PROPOSED BRITISH-AMERICAN OPERATED UNIT ADJOINING ON THE WEST OR THE SHELL
O1L COMPANY ACREAGE ADJOINING ON THE EAST. BY THUS CONTAINING THE RESERVOIR
otL WITHIN THE CENTRAL BisTI UNIT THE RESERVOIR PRESSURE CAN BE ADEQUATELY
RESTORED AND MAINTAINED ABOVE MISCIBILITY PRESSURE.

THE ABOVE DEVELOPMENT IS EXPECTED TO REPRESENT ALL WORK NECESSARY
IN THE FLOODING OPERATIONS IN THE CENTRAL BisTi UNniT.

VI. ENGINEERING STUDY.

IN SUPPORT OF THIS PLAN OF DEVELOPMENT AND OPERATION THERE IS
ALSO SUBMITTED HEREWITH A COPY OF THE ENGINEERING STUDY PREPARED BY CENTRAL
BisTi LOowerR GALLUP SAND UNiT ENGINEERING COMMITTEE DATED MAaY 5, 1959.

VIi. MODIFICATIONS.

As AUTHORIZED BY SECTION 10 oF THE UNIT AGREEMENT, THIS PLAN
OF DEVELOPMENT MAY BE MODIFIED FROM TIME TO TIME WITH THE APPROVAL OF THE
REGIONAL OtL AND GAS SUPERVISOR, UNITED STATES GEOLOGICAL SURVEY, THE CoMMis=-
S1ONER OF PuBLic LANDS OF THE STATE oF NEw Mexico, AND THE New Mexico OiL
CONSERVATION COMMISSION, TO MEET CHANGING CONDITIONS.

SusMiTTED THIS 117H DAY oF June, 1959.

SUNRAY M|D-CONTINENT OIL'COMEANY

BY

UNIT OPERATOR
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NOTICE OF PROPOSED ENLARGEMENT OF THE }t

CENTRAL BISTI LOWER GALLUP SAND UNIT AREA O

SAN JUAN COUNTY, NEW MEXICO

TO WHOM IT MAY CONCERN:

The Unit Agreement for the development and operation of the
Central Bisti Lower Gallup Sand Unit Area, San Juan County, New Mexico,
was approved by the Commissioner of Public Lands of the State of New
Mexico on June 18, 1959} by the Acting Assistant Ares Director, Gallup
Area Office, Bureau of Indian Affairs on June 2, 1959; and was approved
by the Acting Director of the United States Geological Survey on June 26,
1959. Accordingly, the Central Bisti Lower Gallup Sand Unit Area beceame
effective on July 1, 1959.

Section 2 of the Unit Agreement provides that the Unit Area
shall be expanded or contracted whenever such action is necessary or
advisable to conform with the purposes of the agreement. Section 2
also provides that the Unit Operator, with concurrence of at least 65
per cent of the voting Interests and after preliminary concurrence by
the Director of the United States Geological Survey, shall prepare a
notice of proposed expansion or contraction describing the changes in
the boundaries of the Unit Area and the proposed effective date thereof
preferably the first day of a month subsequent to the date of notice.

The Unit Operator, having received concurrence of Working
Interest Owners having voting interests in excess of 65 per cent,
proposes to enlarge the Unit Ares of the said Central Bisti Lower
Gallup Sand Unit to incorporate therein the following described lands:

? of SWL of Section 10 and the
W5 of NWE of Section 15, all in
Township 25 North, Range 12 West,

San Juan County, Néw Mexico

vhich lands will also be added to the participating area of the Unit
as presently constituted.
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All of the lands last described are productive from the same
reservoir from which the Unit Area as presently constituted is producing
and the inclusion of said land in the Unit Area is consistent with the
present existing approved plan of development wherein provision is made
for the completion of water injection wells on the lands last above
described.

Attached is & map entitled "Revised Exhibit A" showing the
Unit Area and participating area as proposed to be enlarged. There is
also attached "Revised Exhibit B" showing a schedule of the percentage
and kind of ownership of all lands within the Unit Area as enlarged
and a "Second Revised Exhibit C" showing & Schedule of Tract Percentage
Participation in the Unit Area as enlarged.

NOTICE IS HEREBY GIVEN, as provided in Section 2 of said
agreement, that SUNRAY MID-CONTINENT OIL COMPANY, as Unit Operator,
proposes to enlarge the said Unit Area and participating area as
aforesald and that the enlargement become effective as of October 1,1959.

Section 2 of the said Unit Agreement further provides that
you may, within 30 days from the receipt hereof, submit to SUNRAY MID-
CONTINENT OIL COMPANY, P. O. Box 2039, Tulsa 2, Oklshoms, as Unit Operator,
any objections you may have to this proposed enlargement.

DATED at Tulsa, Oklahome, this 29th day of September, 1959+

SUNRAY MID~CONTINENT OIL COMPANY
"UNIT OPERATOR"

Attachments



REVISED EXHIBIT "B"

SCHEDULE SHOWING THE PERCENTAGE AND KIND OF OWNERSHIP
OF ALL LANDS WITHIN THE CENTRAL BISTI LOWER GALLUP SAND UNIT
TOWNSHIPS 25 AND 26 NORTH, RANGE 12 WEST, SAN JUAN COUNTY, NEW MEXICO

——
——

— oss— —
t————— — S —

Serial No, and Basic Overriding Working
Tract No, of Date of Lease Royalty & Lessee of Royalty & Interest &
Number Description Acres or Application Percentage Record Percentage Percentage
FEDERAL LANDS
1 T26N, R12W © 2308,78 SF~078056 UsA Sunray Mid-Continent None Sumray Mid-Contir
Sec, 31t Lots 2, 3, L 2-1-18 1244 0il Company 0il Company - Al
SE} zzm. H.B.P.
St NE}
www. E%
.H.mmzu R12W
Sec. 5: Lots 3& L4,
S Nw&
Sec, 6: (ALL) Lots 1, 2,
3, by 5, 6 &7
SEX Nwi, mww
zmm..u mm 49
SE2
Sec., 7: (ALL) Lots 1, 2,
3&h4
ww NW}, B SWi,
Sec, mu N
Sec., 18: Lot 1 & NE:
NW}
2 T25N, R12W 1040,00 SF-078058 USA . Sunray Mid-Continent None Sunray Mid-Contir
Sec. 173 zwu., www. 2-1-48 1234 011 Company 0il Company - Al)
NW , B2 H.B.P.
)

Sec. 18 zmm‘ Nk S
Sec. mo“ zmMu zwwzm.ww
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REVISED EXHIBIT "B" (Continued)

LA

2L

T25N, R12W .
Sec, 21: zmm N:

SEz, NE
SW

emmzu R12W
Sec, 9: N&

T25N, R12w
Sec. L: Lots 1 & 2,

S NE:
T26N, R12W
Sec, 32: SW: NEZ
T25N, R12W

Sec. 10: Swe
Sec, 15: Nws

N

L440.00

320,00

159.8L

L0,00

160,00

SF-078065
2-1-L8
H.B.P.

NM-03625L-A
2-1-48
H.B.P.

NM-03625L-A
2-1-48
H.B.P.

SF-0782148-4
3-1-L48
Extended
1-31-60

NM-03625)-A
2-1-48
H.B.P.

USA

1234

USA
1243

UsA

1234

USA

1233

UsA
1239

Shell 0il Company

Shell 0il Company

Shell 0il Company

Jack C. Tunstill

Shell 0il Company

(Listed on Page 3
of this Exhibit.)

(Listed on Page 3
of this Exhibit.)

(Listed on Page 3
of this Exhibit.)

C.H. Nye-2% of 8/8
W.J., Weaver-3% of
8/8

(1.isted on Page 3
of this Exhibit.,)

Shell 0il Company
A1l

Phillips Petroleum
Company -~ All

Shell 0il Company
A1l

Texaco, Inc, - All

(This lease held u
option agreement.)

Phillips Petroleum
Company = All

Seven Federal Tracts Containing L468.62 Acres or 59.19910% of Unit Area




REVISED EXHIBIT "B" (Continued)
OVERRIDING ROYALTY & PERCENTAGE FOR
TRACTS 3, L, LA & 24

3%% of 8/8 divided as follows:

Lewls Cowan Merrill - 1/72

Ralph & Erma Lowse - 1/18

Hal C. & Alberta Peck - 1/18

Jo F. Postelle - 1/18

Je Rs & Lucille Martin - 1/18

J. Ralph & Viola Stewart - 1/18

C. B. Yarbrough - 1/36

Katherine B, Yarbrough - 1/36

J. Holt Jowell - 1/36

W. Ho & Alberta Sloan - 1/18

Robert M, Faskin Estate -~ 1/18
Gerald & Eligzabeth Fitzgerald - 1/36
Robert D. & Nancy Mae Duden - 1/18
Reese & Rozelle B. Cleveland - 1/18
Frank & Henrietta Schultz - 1/18

R. M. & Iucille C. Barron - 1/18
Kathryn D, & F. C. Ashby - 1/36

P. O. & Bertha K, 8111 - 1/72

Lee Etta & H, A, Hedberg - 1/72
Olive Miller - 1/32 of 1/36

Thos, M, & Ninna Grodin - 3/32 of 1/36
Chas, D, & Lucy L. Karuts - 1/l of 1/36
Georges Bigar ~ 3/8 of 1/36

Robert B, Aaronson - 1/2 of 1/36

Wm, & Florence Dubilier - 3/8 of 1/36
Wallace S, Karutzs - 3/16 of 1/36
Lawrence L, Lavelle - 1/, of 1/36
Myron & Nelly Lidell - 1/L of 1/36
Marie Helene Weill - 1/8 of 1/36

Benj. J. & Helen G. Pienkowski -
1/8 of 1/36

Tewlae Otarsen - 2/18 of 1/36

Stanley & Ann Zarachek - 1/8 of 1/36
Albert & Tekla Wilkes - 3/16 of 1/36
Alexander S, Lo Re - 1/8 of 1/36
Daniel Alagna - 1/16 of 1/36

Mrs. L. B, Downey({widow) - 1/2}
Connor Estate - 1/72

Sid weiss(S.0. Weiss) & Rosaline F,
Welss - 1/5 of 1/36

Morris & Ida Levine - 1/5 of 1/36
Wm, & Edith Levine - 1/5 of 1/36

Harry & Tillie Swartz Lipshy -
1/5 of 1/36

Lewis & Ethel Freed - 1/5 of 1/36
Marianne Weill Lester - 1/8 of 1/36
Guy A. Weill - 1/8 of 1/36

Guy A. Weill, Custodian - 1/L of 1/36

W. Benton & Mildred P, Harrison =
1/8 of 1/36

Wm. V. Licht - 1/8 of 1/36
Murray Langfelder - 1/16 of 1/36
Frank Jensis - 1/8 of 1/36

Sam & Sarah Ada Kirschenbaum -
1/16 of 1/36

Leonard Bluestone - 1/l of 1/36

Leo A, & Mary Jane Achtschin -
(Interest Unknown)

Ganthers & Jan H, Westerman -~
(Interest Unknown)

FHHEEEEHEE
$100/acre out of 13% of 8/8 as follows:

Robert Mims - 1/4

Betty Jean Mudge Stahl - 80% of 1/8
Wroe Owens - 10% of 1/8

John A, Pace - 10% of 1/8

E. W. Mudge, Jr. - 1/8

Gas Producers Corporation - 1/2



REVISED EXHIBIT "B" (Contimmed)

STATE LANDS

6

T26N, R12W
Sec, 32: S% SEX

T25N, R12W
Sec, 16: All

T26N, R12W
Sec, 32: SE: NEZ,
S5 NWx

80,00

640,00

240,00

40,00

E-31L48-7
H.B.P.

E=6597-2
H.B.P.

E-9791
2-21-56

B=-11370-L43
8-3<lL
H.B.P.

State of
New Mexico

12344

State of
New Mexico

1239

State of
New Mexico

1234

State of
New Mexico

1234

El Paso Natural Gas
Products Company

Lawrence C. Kelly,
Trustee 1/2

El Pagso Natural Gas
Products Company 1/2

Phillips Petroleum
Company

Phillips Petroleum
Company

John Burroughs &
Jean Burroughs

5% of 8/8

As to N} of Sec.l6
T25N, R12W
Lawrence C. Kelly,
Trustee, and
Individuall

L.75% of 8/8

J. Do Middleton
.25% of 8/8

As to S of Sec.l6
T25N, R12W
Lawrence C. Kelly,
Trustee and
Individually
17.25% of 8/8

Je D. Middleton
.25% of 8/8

None

James Palmer
3% of 8/8

El1 Paso Natural Gas

Products Company - All

Lawrence C. Kelly,
Trustee - 1/2

El Paso Natural Gas
Products Co. - 1/2

Phillips Petroleum
Company - All

Phillips Petroleum
Company - All



REVISED EXHIBIT "B" (Contimued)

10

ammzu R12W

Sec., 32:

St SWx

1

80.00

B-11370~-31 State of J. Felix Hickman
H.B.P. New Mexico
1234

J. Felix Hickman
7% of 8/8

First Nat'l Bank
of Albuquerque as
Trustee for
Jeffery Leigh
Hickman

244 of 8/8

Carrol T. Payne

13% of 8/8

Merle Hickman

132 of 8/8

Val R. Reese &
Assoc, Inc, - 1/2

Je Re Modrall -~ 1

John P, Vandenbur
1/8

E. R. Richardson .
1/16

Thomas W. Cabeen
1/16

Oscar M. Love = 1,
Fred Luthy - 1/32

James E, Sperling
1/32

Ezra M. Thompson -
1/32

Five State of New Mexico Tracts Containing 1080,00 Acres or 11,30755% of Unit Area

- La -



REVISED EXHIBIT "B" (Contimnued)

Working
Tract No., of Contract Number Basic Royalty and Overriding Interest
Number Description Acres ard Date Allottment Number Royalty Percentag
INDIAN LANDS
11 _H.wmzn R12W
Sec., 5: SWh 160,00 Navajo Allotted Contract Hoska Da Wot (Jimmie) None Phillips Pet
No, 1L4-20-603-1292 A/K/A Jim White A/K/A Company - Al
3-21-56 Jim White Benally -
H.B.P. 123% (059289)
12 T25N, R12W 160.00 Navajo Allotted Contract I Tah Nip Pah (Mary) None Phillips Pef
Sec, 9: SE: No. 14-20-603-1228 (Mary White) A/K/A Company - AJ
11-10-55 Mary White Charley
H.B.P. (Deceased)
1234 (059286)
13 T25N, R12W 159.92 Navajo Allotted Contract Total Basic Royalty 1214 None El Paso Natt

Sec. 5: TLots 1& 2
S NEZ (NEZ)

No. 1L4~20-603-1L41;8
12-26-56
H,B,P.

divided as follows:

Ka Da Pah A/K/A Mrs, Herbert
Willisms (059385) -

29/6L

Gle Na Nup Psh
A/K/A Mrs. Juan Devore
10/6L

Hoska Da Wot (Jimmie)
mmmy\w Jim white (059289) -

Ah Ni Ne Pah A/K/A Salena
White (059288) -
5/6k4

T Ni Peh A/K/A Joan
White (059287)
5/64

-5 -

Products Con
A1l



REVISED EXHIBIT "B" (Continued)

1l TSN, R12W
Sec. 3: SW:

15 T25N, R12W

Sec, L: SE}

160,00

160,00

Navajo Allotted Contract
No. 14-20-603-1L423
3-30-56

H.B.P.

Navajo Allotted Contract
No. 14~20-603-142)
L=20-56

H.B.P,

Sam Benally
5/6l

I Tah Nip Pah (Mary White)
A/K/A Mary white Charley
(Deceased) (059286) -
5/6L

Ka Da Pah A/K/A Mrs, Herbert None
Williams (059285) -

1234

Total Basic Royalty 123% None
divided as follows:

Na Pah (John) A/K/A William

L. Benally (059292) -

10L/896

Hoska Da Wot A/K/A Jim White
(059289) -
132/896

Ah Ni Ne Pah A/K/A Salena
White (059288) -
132/896

I Ni Pah A/K/A Joan White,
A/K/A Mrs, Joan Harrison
(059287) -

132/896

I Tah Nip Pah (Mary White)
A/K/A Mary White Charley
(Deceased) (059286) -
132/896

Joe Blackie (Cemus #11118) -
38/896

Ushka Nah No Tah A/K/A
Ernest Blackie -
57/896

-f -

Pan American Petroleum
Corporation - All

Pan American Petroleum
Corporation - All



REVISED EXHIBIT "B" (Continued)

16 T25N, R12W
Sec, 10: Nw:

160,00

Navajo Allotted Contract
No. 1L=20-603-1LL9
4=10-56

H.B.P.

Mabel Blackle -~
57/896

Gle Na Nup Pah A/K/A
Mrs. Juan Devore
56/896

Ka Da Pah A/K/A

Mrs. Herbert Willjams
(059285) -

56/896

Total Basic Royalty 123% None
divided as follows:

Gle Na Nup Pah A/K/A

Mrs. Juan Devore

2/8

Ka Da Pah A/K/A

Mrs. Herbert Williams
(059285) -

1/8

Hoska Da Wot (Jimmie) A/K/A
gww White (059289) -
1

Ah Ni Ne Pah A/K/A
mwwog White (059288) -
1

I Ni Pah A/K/A Joan White
(059287) =
1/8

I Tah Nip Pah (Mary White)
A/K/A Mary White Charley
AH\umoomuanv (059286) -

1

Sam Benally -
1/8

-7 =

Souther
Company



REVISED EXHIBIT "B" (Continued)

17 T25N, R12W

Sec. L: Lots 3 &L

S: Nw:

18 T25N, R12W
Sec. bt SW:

19 T25N, R12W
Sec. 5: SEX

159.92

160,00

160.00

Navajo Allotted Contract
No. 14-20-603-322
11-12-53

Navajo Allotted Contract
No. 14-20-603-321
11-12-53

H.B.P.

Navajo Allotted Contract
.z.o. H.HTIMOU@OWlWNW
11-12-53

m.w .m.

Total Basic Royalty 123%
divided as follows:

Ka Da Pah A/K/A Mrs. Herbert
Willisms (059285) -

L3/64

Hoska Da Wot (Jimmie) A/K/A
Jim White (059289) -
3/6k

Ah Ni Ne Pah A/K/A
Salena White (059288) -
3/6h

I Ni Pah A/K/A Joan White
A/K/A Mrs, Joan Harrison
(059287) -

3/6L

I Tah Nip Pah (Mary White)
A/ /A Mary white Charley
(Deceased) (059286) -
3/6h

Sam Benally -
3/6L

Gle Na Nup Pah -
6/6kL

Ka Da Pah A/K/A Mrs. Herbert
wWilliams (059285) -

123%

Lease Allotment No. 011670

None

None

Total Basic Royalty 123%
divided as follows:

Gle Na Nup Pah

A/X/A Mrs. Juan Devore
2/8 _

None

-8 -
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REVISED EXHIBIT "B" (Continued)

20

21

22

T25N, R12W
Sec. 8: SW

mezu R12W
Sec., m : mmw

T25N, R12W
Sec, 9: SW:

160,00

160,00

160,00

Navajo Allotted Contract
No. 14-20-603-324
11-12-53

H.B.P.

Navajo Allotted Contract
No. 14~20-603-325
11-12-53

H.B.P.

Navajo Allotted Contract
No. 1L-20-603-326
11-12-53

H.B.P.

Ka Da Pah A/K/A Mrs. Herbert
:wﬁ»msm (059285) -
1/8

Hoska Da Wot (Jimmie) A/K/A
qwm White (059289) -
1

Ah Ni Ne Pah A/K/A Salena
White (059288) -
1/8

I Ni Pah A/K/A Joan White
A/K/A Mrs. Joan Harrison
(059287) -

1/8

I Tah Nip Pah (Mary White)
A/K/A Mary White Charley
Awmoamuonv (059286) -

1

Sam Benally
1/8

Ah Ni Na Pah A/K/A None
Salena White (059288)

1237

Na Des Pah or Nah Des Pah None
Lease Allotment No. 011673

123%

I Ni Pah A/K/A Joan White None
A/K/A Mrs, Joan Harrison

(059287) -

124%

-9 -

Amerada Petroleum
Corporation - All

Amerada Petroleum
Corporation - All

Amerada Petroleum
Corporation - All
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REVISED EXHIBIT "B" (Continued)

23 T26N, R12W 80.00
Sec. 33: S3 SW:

CENTRAL BISTI LOWER GALLUP SAND UNIT AREA

Navajo Allotted Contract
No. 14-20-603-327

12-10-53 (059292)

TOTALS:

1232

Na Pah(John) A/K/A None
William L. Benally

Amerada Petroleum
Corporation - All

13 Tracts Indian Allotted Land Containing 1999.8l acres or 26.49335% of Unit Area

7 Federal Tracts
5 State of New Mexico Tracts
13 Tracts Indian Allotted Land

- 10 -

LL68,62 acres
1080,00 acres
1999.8L acres

59.19910%
14,30755%
26.149335%

7548 .46 acres

100, 00000%



Tract
Number

2l

SECOND REVISED EXHIBIT C
(August 12, 1959)
SCHEDULE OF TRACT PERCENTAGE PARTICIPATION
CENTRAL BISTI IOWER GALLUP SAND UNIT
SAN JUAN COUNTY, NEW MEXICO

Serial No, and
Date of Lease

Description or Application
Federal Lands
T-26N, R-12W3 SF-078056
Sec. 313 Lot L, S* SE, 2-1-148
SE: SWs H.B.P.

T-25N, R-12W:

Sec. 55 Lots 3 and L, S% W3

Sec, 63 (all) Lots 1, 2i 3,
5, 6 & 7, SE— Nw—,
S; NE%: SW4, SE"
Sec. T3 Lots ; 2, E¥ NW3

N

Sec., 8’ N 4’

T-25N, R=-12W: SF-078058

Sec, 173 K& Nwi, N& NE&, 2-1-48

SE: NEL, NE SER H.B.P.

T-25N, R=12W: SF-078065

Sec. 213 N% NE: 2-1-48
H.B.P L ]

T-25N, R-12W: NM~03625)=A

Sec. 93 N} 2-1-}48
H.B.P.

T=25N, R-12W:s NM=-03625}~A

Sec L) 10’ i 2"1"1‘8

Seco 15; Nw4 HQB.P.

T=25N, R-12W: E=6597=2

Sec, 163 41l H.B.P.

Percentage

Participation

41,76861

2.09137

0.55787

10,40892

L4.0L359

6.67053
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July 28, 1959
The Director The Commissioner of Public Lands
United States Geological Survey State Land Office
Department of the Interior Capitol Building
Washington 25, D. C. Santa Fe, New Mexico
Through Mr. John Anderson The New Mexico 0Oil Conservation r
Regional Supervisor " Commission
Ue.Se Geological Survey 125 Mabry Hall
Roswell, New Mexico Capitol Building

Santa Fe, New Mexico

Re: TUnit Agreement for the Development and Operation
of the Central Bisti Lower Gallup Sand Unit Area,
San Juan County, New Mexico

Gentlemen:

On June 18, 1959, the Commissioner of Public Lands of the State of New Mexico
approved the captioned Agreement, On June 22, 1959, said Agreement was approved
by the Acting Assistant Area Director, Gallup Area Office, Bureau of Indian
Affairs, and on June 26, 1959, said Agreement was approved by the Acting Director
Ue.Se Geological Survey., Accordingly, the Central Bisti Lower Gallup Sand Unit
became effective on July 1, 1959,

Section 11 of said Agreement provides that in the event less than all the
tracts within the initial participating area are committed hereto as of the effect-
tive date of thls Agreement, the Unlt Operator shall file with the Supervisor,
Commissioner and Commission, a schedule of those tracts within the initial partici-
pating area committed hereto as of the effective date of sald unit, which schedule
shall be designated Revised Exhibit "C¥,

The Working Interest Owners under Tract 10 on Exhibit "C" of said Agreement,
being the S of SW: of Section 32, T26N, R12W, did not join in the execution of
sald Agreement and therefore, Tract 10 was not conrmitted to said Agreement., We
are, therefore, enclosing herewith 8 copies of said Revised Exhibit "C" for the
Supervisor and 2 copies each of said Revised Exhibit "C" for the Commissioner and
the Commission, We are also enclosing the same nmumber of coples of a detalled
Calculation of Tract Participation which excludes Tract 10 from participation.

ww e e

@ D-X SUNRAY OIL COMPANY IS A WHOLLY-OWNED REFINING & MARKETING SUBSIDIARY



Commission within 30 days after filing,

-2 - July 28, 1959

Under the provisions of Section 11 of the Unit Agreement, the Revised

Exhibit "C" transmitted herewith shall supersede effective July 1, 1959, the
percentage particlipations set forth in the original Exhibit "C" attached to
said Unit Agreement unless disspproved by the Director, Commissioner or the

DGP/3v

Enc,
CcC:?

Mr. Js Coe Blackwood

Amerada Petroleum Corporation
P.0. Box 2040

Tulsa 2, Oklahoma

Mr, W T. Hollis

El Paso Natural Gas Products Co,
P.O. Box 1161

El Paso, Texas

Mr, Lawrence E. Brock

Pan American Petroleum Corp.,
P.0. Box 1410

Ft. Worth 1, Texas

Mr, Jack Tarner .

Philliips Petroleum Company
Phillips Building
Bartlesville, Oklahoma

Mr., A, M, Wiadﬂ'kehr
Southern Union Gas Company
1001 Burt Building

Dallas, Texas

Mr. R R. Robison

Shell 0il Company

705 West Municipal Drive
Farmington, New Mexico

Very truly yours,
SUNRAY MID~-CONTINENT OIL COMPANY

AP L

M. B, Penn

Mr. Ho Arthur Nedom (Alternate)
Amerada Petroleum Corporation
P.O. Box 2040

Tulsa 2, Oklshoma

Mr. R. L. Hamblin (Alternate)
El Paso Natursl Gas Products Co,
P,0, Box 1161

El Paso, Texas

Mr. L. O, Speer (Alternate)
Pan American Petroleum Corp,.
P.0. Box 487

Farmington, New Mexico

Mr. Co M, Boles (Alternate)
Phillips Petroleum Company
P,0, Box 548

Cortez, Colorado

Mr. Paul J, Clote (Alternate)
Southern Union Gas Company
1001 Burt Bullding

Dallas, Texas



TRACT

NumMBER

——

REVISED EXHIBIT C
(Jury 1,1959)
SCHEDULE OF TRACT PERCENTAGE PARTICIPATION
CENTRAL BISTI LOWER GALLUP SAND UNIT
SAN JUAN COUNTY, NEW MEXICO

SERIAL NO. AND
DATE OF LEASE
DESCRIPTION OR APPLICATION

FEpErRAL LANDS

T-26N, R-12W: SF-078056
Sec. 313 Lot 4, s se¢, 2-1-48

SEL Swe H.B.P.
T-25N, R-12W:

Sec. 5; LoTs 3 anp 4, SE Nwi

Sec. 6;  (aLL) LoTs 1, 2, 3,
4,5, 6 & 7, SEx Nwg,
S% NEt, E3 Swg, SEL

Sec. 73 LoTs 1, 2, E% Nwg

NEt, Nz SEd

Sec. 8 N

T-25N, R-12W: sF-078058
Sec. 173 NZ NWi, NF NEE, 2-1-48
SEY NE¢, NEE SEL H.B.P.

T-25N, R-12W; SF-078065
Sec. 213 NZ NEE 2-1-148
H.B.P.

T-25N, R~12W: NM-03625M
Sec. 9; N% 2-1-48
H.B.P.

STATE LANDS

T-25N, R-12W: £-6597-2
SeEc. 163 At H.B.P.

PERCENTAGE

PARTICIPATION

43.52343

2.17396

0.57997

10.84145

6.94914



REVISED EXHIBIT ¢ (Cont'p)

TrRACT

NUMBER

IR

12

13

14

15

16

18

19

20

21

22

DESCRIPTION

T-25N, R-12W:
SEc. 5;  SWwg

T-25N, R-12W:
SEc. 9; otk

T-25N, R-12W:
Sec. H; 5% NEg

T-25N, R-12W:
Sec. 3; owe

T-25N, R-12W:
Sec. 4; OSEx

T-25N, R-12W:
Sec. 105 Nwi

T"25N) R-]?W:
Sec. ¥; Swg

T-25N, R-12W:

Sec. 5;  SE

T-25N, R-12W:
Sec. O; owit

T-25N, R-12W:
Sec. 8; SEn

T-25N, R-12W:
Sec. 9; Swgy

NAVAJO ALLOTTED

CONTRACT No.
AND DaTe"

INDIAN ALLOTTED LANDS

14-20-603-1292
H.B.P.

14-20-603-1228
H.B.P.

14-20-603-1448
H.B.P.

14-20-603-1423
H.B.P.

14-20-603 -1424
H.B.P.

14-20-603-14k49
H.B.P.

14-20-603-321
10-7-5
H.B.P.

14-20-603-323

10-7-53
H.B.P.

14-20-603-324

10-7-53
H.B.P.

14-20-603-325
10-7-5
H.B.P.

14-20-603 -326
H.B.P.

TOTAL

Page 2

PERCENTAGE
PARTICIPATION

L, 74659
4.63473

0.84498

0.93982

2.19209

3.92131

3.43283 «

4.37880

1.96196

4.1146Y

4.76430

100.00000

* By AGREEMENT THE AMERADA KA-DA-PAH #1 WELL, SITUATED ON TRACT 18 was
CREDITED WITH THE MAXIMUM PRODUCTION FACTOR IN COMPUTING "TOTAL TRACT

OlL PRODUCTION DURING BASE PERIOD" WITH RESPECT TO TRACT 18
CONTEMPLATION OF THE USE OF SAID WELL AS AN INJECTION WELL.



REVISED EXHIBIT C
(Jury 1,1959)
SCHEDULE OF TRACT PERCENTAGE PARTICIPATION
CENTRAL BIST! LOWER GALLUP SAND UNIT
SAN JUAN COUNTY, NEW MEXICO

SERI1AL NO. AND
TrACT DATE OF LEASE
NUMBER DESCRIPTION OR APPLICATION

PERCENTAGE
PARTICIPATION

FeEperaL LANDS

1 T-26N, R-12W; SF-078056 43.52343
Sec. 31y Lot 4, s se¢, 2-1-U48
SETl; SWE HoBQPo
T-25N, R-12W:
Sec. 53 LoTs 3 anp 4, SE nwi
Sec. 6;  (aLL) LoTs 1, 2, 3,
)'") 5, 6 & 7, SEu qu}
S% NEL, E3 sw&, SE;
Sec. T; LoTs 1, 2, E5 Nwg
NE g Nz SEu
Sec. 8; Ng
2 T-25N, R-12W: sF-078058 2.17396
Sec. 173 NZ Nwi, N NEL, 2-1-48
SEE NE¢, NEL SE H.B.P.
3 T-25N, R-12W: SF-078065 0.57997
Sec. 213 NZ NEL 2-1-48
H.B.P.
Y T-25N, R-12W: NM 02625h 10.84145
Sec. 9; Nz 8
H B.P.
STATE LANDS
7 T-25N, R-12W: £-6597-2 6.94914
Sec. 16; ALt H.B.P.



REVISED EXHIBIT C (CONT'D) o PAGE 2
NAVAJO ALLOTTED
TrRACT CoNTRACT No. PERCENTAGE
NUMBER DESCRIPTION AND DaATE- PARTICIPATION

INDIAN ALLOTTED LANDS

11

12

13

14

15
16

18

19

20

21

22

T-25N, R-12W:
Sec. 5; OWg

T-25N, R-12W:
Sec. 9; St

T-25N, R-12W:
Sec. H; 5% NEg

T-25N, R-12W:
Sec. 3; oWt

T-25N, R-12W:
Sec. 4; OSFL

T-25N, R-12W:
Sec. 10; Nwg

T-25N, R-12W:
Sec. 4;  Swi

T-25N, R-12W:

Sec. 5; SEn

T-25N, R-12W:
SEc. O; owt

T-25N, R-12W:
Sec. O; SE¢

T-25N, R-12W:
Sec. 9; Swe

14-20-603-1292
H.B.P.

14-20-603-1228
H.B.P.

14-20-603-1448
H.B.P.

14-20-603-1423
H.B.P.

14-20-603-1424
H.B.P.

14-20-603-1449
H.B.P.

14-20-603-321
10-7-53
H.B.P.

14-20-603 -323
10-7-53
H.B.P.

14-20-603-324
10-7-53
H.B.P.

14-20-603-325
10-7-5
H.B.P.

14-20-603-326
H.B.P.

TOTAL

4.74659
4.63473

0.84498

0.93982

2.19209
3.92131

3.43283

4.37880

1.96196

b.11464

4.76430

100.00000

* By AGREEMENT THE AMERADA KA-DA-PAH #1 WELL, SITUATED ON TRACT 18 was
CREDITED WITH THE MAXIMUM PRODUCTION FACTOR IN COMPUTING "TOTAL TRACT

OIL PRODUCTION DURING BASE PERIOD" WiITH RESPECT To TracT 18
CONTEMPLATION OF THE USE OF SAID WELL AS AN INJECTION WELL.



AMRD 18
LMRD 19
AMRD 20
ﬂ‘,xwu 21
. ®RD 22
LFPAS 7
LEAS 13
PRIL 11
PHIL 12
PRAH 14
PRAM 15
I
SHEL 3
SHEL 4
( 1
2
SOUN 1&
3187

* 1/3 ML oil in place + 1/3 SP oil in vano + 1/3 current oil production.

ML 0il1 in Place

Bbls.

191444631
15416037
3454092
19333,130
147414952
599804342%

23519949770
. 2074931
2950797C1%

1,8644317
291714346
490369163%

1054274
6C0.29¢4
7C054568%

220,774
457681461
459899235%

1749779471
9114750
18+389,221%

9669977
966 997TH

379755707
3799755707

Fraction

040301411
0.0372880
C.0090872
0.0351048
0.0458702
041574913 %

040579257
0,0054754
040634011+

0.0591055
0.0571772
041062827%

0.0027721
0.,0158C73

040185794 %

07058136
041255661
041313797#

044733940
040240C88
044974C28%

00254630
0«5254630%

12020000
145000C0O03

CALCULATION OF TRACT PARTICIPATION

(EXCLUDING THE REZSE HICKMAN LEASE)

CENTRAL BISTI LOWER GALLUP SAND UNIT
SAN JUAN COUNTY, NEW MZXICO

'SP 0il in Place

Bbls Fraction
292229424 040359643
245879446 0.0418711
291049778  0,0340505
252329639 040361296
297719765 0.0448539

11»9195052% 041928794%
590399752 040977380

7969263 0.0128855
6933£9015% 041106235%
245395014 0.0410875
259585030 0.0478682
5:46975044% 000889557%
191945585 0.0193313
196939457 040274043
298889042% 000467356

6125823  0,0099170 -
553879105 040952677
696999928% 041051847+

2395885339  0+3817252
290969362 040339243
2596859201% 0s4156495%
2447035058 040399716
2+4705058% 040399716%

6157955340 140000000
6197959340% 100000003

0il rrod.
Bbls., .. . Fraction
125908 (0368794
185272 (C#C522048
55499 00157112
189272 ~ Ce0522048
189272  C4C522048
739223% 042092050%
185434 040528105
29446 040069885
203930% 040597990%
184272 040522048
114399 040339966
309171% 040862014% -
29132 040060913
79893 040225510
T 109025% Ce0286423%
584 7 70.0016685 T
368544 001064096
| 379128% 0e1060781%
1574707 ~ 044505837
29550 000072857
1609257% Ces578694% -
7189272 T 0+0522048
185272%  0.0522048%
3565006 140000000

Current

7 3509006%  1.0000000%

% Formula . Qperator
040343283 AMRD
0s 0437880 AMRD
040196196 AMRD
0+0411464 AMRD
040476430 AMRD
0e1865253%
0:0694914 LPAS
040034498 LPAS
000779412% o
020674659 oHIL
0+ 0463473 PHIL
0s0938132%
040093982 ONAM
0+0219209 PNAM
0+0313191%

040057997 SHEL
0+1084145  SHEL
Qell42142% :
0s4352343 SNRY
040217396 SNRY
0e4569739%
000392131 77 SOUN
060392131%
140000000 BIST
140000000%

Ls2
L32

13
19
2¢C
21

22

1.

11
12

1%
i5



[ wy
SHRY

SOUN

3187

* 1/3ML oil in place + 1/3 SP oil in place + 1/3 current oil production.

11
12

14
15

»

16

M. 0il in Place

Bbls.

191444631
195164237
3454092
1933341390
1976143952
5+980,342%

23199,770
. 2074931
2954079701 %

1,8644317
291719546
490365163%

1024274
6005294
T7C54568%

220,774
457689461
4»789,235%

1749773471
9114750
18+38G4,221%

9669277
966 99TTH

3799755707
3799755707

Fraction

0s0301411
0.03728¢80
€.0090872
040351048
0.0458702
0e1574913%

040579257
00054754
0.0634011%

0,0491055
0.0571772
041062827%

0.0027721
0.0158C73

040185794

040058136
061255661
001313797#

044733940

0.0240C88

0e6974C28%

040254630
045254630%

149C20000
165000C003#

CAICUIATICN OF TRACT PARTICIPATION
(EXCTUDING THE REESE HICKMAN LEASE)
CENTRAL BISTI LOWER GALLUP SAND UNIT

SAN JUAN COUNTY, NEW MZXICO.

'SP 0il in Place

Bbls

292224424
29587954846
2910449778
292329639
297714765
1199194052%

690399752
7969263
6333£,015%

295394014
299584030
S+49T7s044*

191944585
1¢6939457
293889042%

612823
548879105
69499,028%

2395889339
2509€3362
2596859201 %

294705058
Nobﬂocomm*

Fraction

020359643
"020418711
0+0340505
040361296
00448539
001928794

040977380
0+0128855
041106235%

00410875
0.0478682
000889557

0-0193313
040274043

0e0467356%

0+0099170 -

040952677

0410518474

" 03817252

00339243

"0e84156495%

"040399716
040399716%

6197959340
61979553404

1.0000000

" 140000000

Bbls, .. . Fraection . . ...
129908 Ce0368794
185272 (040522048
50499 000157112
189272 ~ 040522048
189272  CeC522048
739223% 042092050%
189434 040528105
29446  0+0069885
209930% 0,0597990%
189272 "7 040522048
119399 040339966
309171% 040862014% -
25132 040060913
79893 040225510
T 105025% 0402864235
U584 7T 040016685
369544 001064096
"379128% 041060781%
TT1579707 044505837
29550 000072857
1609257%  Qe4578694%
T185272 T 0+0522048
_ 189272% 0e0522048%
3505006 140000000
3505006%  1.0000000%

Current 0il rrod.

* Formula - Querator
040343283 AMRD
040437880 AMRD
0.0196196 amMg0
0¢0411464 AMRD
040476430 AMRD
041865253%

040694914 LPAS
040034498 tPAS
060779412% R
020675659 SHIL
020463473 PHIL
0s0938132%

040093982 ONAM
040219209 PNAM
0+0213191%
040057997 SHEL
001084145 SHEL -
Gellézis2®
0+4352343 SNRY
040217396 SNRY
0e4569739%
060352131 T SOUN
0+0392131%
1400060000  8IST
140000000 %

Ls2
Lse

18
19
2¢
21

22

-~

13

11
12

14
15
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é%cf?TIFIED MAIL

Ot CONSERVATION COMMISSION OF THE
STATE OF NEw MEX1cCo

125 MaBRrRY HaLt

Capi1TaL BuliLping

SANTA FE, NEw MEXico

Re: CeENTRAL BisTi Lower GaLLuP
SaND UN1T AREA, SAN JUAN
CounTY, NEW MEX1cCO

GENTLEMEN:

ORDER NO. R-1428, KNOWN AS THE CENTRAL Bi1sTi LOWER GALLUP SAND
AGREEMENT ORDER, PROVIDES THAT UNIT OPERATOR SHALL FILE WITH
THE COMMISSION AN EXECUTED ORIGINAL OR EXECUTED COUNTERPART OF
THE CENTRAL BisTi LoweR GALLUP SAND UNIT AGREEMENT wWiTHIN 30
DAYS AFTER EFFECTIVE DATE THEREOF. WE TRANSMIT HEREWITH FOR
YOUR FILE AN ORIGINAL EXECUTION COPY OF THE AGREEMENT. THE
EFFECTIVE DATE OF THIs UnIT was Jury 1, 1959.

WE ALSO WISH TO CALL YOUR ATTENTION TO THE FACT THAT ON OR
ABOUT JUNE 2&, OUR REPRESENTATIVES WHILE IN SANTA FE DELIVERED
TO THE COMMISSION OFFICES A coPY OF "PLAN OF DEVELOPMENT FOR
THE F1RST YEAR FROM THE EFFECTIVE DATE oF UniTizaTion". THE
PLAN WAS SUBMITTED IN COMPLIANCE WIiTH SEcTIoN 10 OF THE UNIT
AGREEMENT AND WE SHALL APPRECIATE HAVING YOUR APPROVAL.

WE HAVE RECEIVED THE APPROVAL OF THE SUPERVISOR OF THE U.5.G.S.
YOURS VERY TRULY,
SUNRAY MID-CONTINENT OIL COMPANY

Do

M. B. PENN

MBP Au
ENcL.

D-X SUNRAY OIL COMPANY IS A WHOLLY-OWNED REFINING & MARKETING SUBSIDIARY



O O G D
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CIOaN b5 Mo8iee eply Tefer

June 24, 1959

Sunray Mid-Continent 0il Company
Post Office Box 2039
Tulsa 2, Oklghoma

' Re: Central Bisti Lower Gallup

Sand Unit Agreement
San Juan County, New Mexico

Gentlemen:

The Commissioner of Public Lands approved the Central
Bisti Lower Gallup $and Unit Agreement June 18, 1959 and we
handoto Sunray Mid-Continent's Representative, twelve cer-
tificatas of approval, Although, we do not spprove umit
agreemsnts prior to the 0il Conservation Commission hearing,
the Commissioner approved this agreemsnt due to the urgency
of this project,

There is & fee of $80.00 due for the filing and pro-
cessing of this agresment.

Very truly yours,
MURRAY E, MORGAN
Commissioner of Public Lands

BY:
Ted Bilberry, Supervisor
0il and Gas Division

MEM/MMR /i /
ees 0CC~ Santa Fe
_ USGS~ Roswell



AN OFFICE 050

SN S 1 1Pl 20, Bex 6721
Roswell, New Mgxico

June 23, 1959

Sunray Mid-Continsnt 011 Compeny
P. 0, Box 2039
Tulse 2, Oklaheme

Attention: Mr. R. ¥. Grifiith
Gent lemen:

Your initial plan of development dated Juce 11, 1959,
covering the first yesr of operstious under the Central Bisti
Lower Gellup Sand usit egxeesant, San Jusn County, New Mexico has
besn sppreved on this dete. Such approvel is subjest to like approvel
by the apprepriate officials of the State of New Mexico and to final
approval of the unit agresment by the Pirvecter.

Three approved copies of the plan are enclosed.

Vaxy truly youwrs,

JCHN A, ANDERSCH
Regional Gil sud Cas Supexviscr

Enclosures -

Copy to: Washington (w/cy of plan)
Farmington (w/cy of plan)-
NMOCC -~ letter only
Comm. Pub, Lands - letter only



SN cb B 1061 2, Box 6721
Boguwell, Hew Mexico

June 23, 1959

Sunyay Mtd-Continent 0L} Company
Pa Q. Bﬁ! 2939
Tulsa 2, Oklahome

Attention: My, R, ¥, Griffith
Gent lemen:

Youx initfal plan of development dated Juse 11, 1955,
covering the first yesar of operstions undexr the Central Bisti
Lower Gallup Sand unit sgreemant, San Juan County, New Mexice has
been approved on this date. Such approval 1s subject to like approvel
by the appropriste officials of the State of New Mexico and to final
approval of the unil agreemant by the Dirvecter,

Three approved copies of the plan ave enclossd.

Vexy truly yours,

JOHN A, AMDERSON
Regionsal Uil and Cas Superxvisor

Anclosures .

Copy to: Washington (w/cy of plan)
Farmington {w/cy of plan)-
NMOCC. - letter only .
Comm, Pub., Lands - letter only



March 24, 1959

Sunray Mid-Continent 0il Company
Post Office Box 2039
Tulsa 2, Oklahoma

Re: Unit Agreement=-Central
Bisti Lower Gallup Sand Unit
Area, San Juan County

Gentlemen:

with reference to the conference held in the office
of the Commigsioner on this date, wherein your company was
represented by Messrs., Griffith, Pemm, Proctor, and Loar
and this office was represented by Commissioner Morgan, Mres.
Marian M. Rhea and myself, this letter will gerve to confirm
unit agreement changes agreed upon in addition to those sug-
gested by the United States Geological Survey at an earlier
date -

Those changes are briefly as follows:

1. That the SE/4NE/4, Section 32, Township 26-North,
Range 12-Vest, being State land, remain subject to -
the unit agreement.

2. That the word ‘or" be deleted from lines three and
seven on page 5,

3. That provision be made on page 11 for the Coomig-
sioner's approval of the Plan of Development and
operation,

4, That provision be made on page 22 for the Commis~
sioner to approve plans and formulas for royalty free
with- drawing of injected gas.



Sunray Mid-Continent 0il Company 3-24-59
Post 0ffice Box 2039 Page (2.)
Tulsa 2, Oklahoma

5. That on page 26 the standard modified segregation
clause be ingerted with regard to state leases.

Very truly yours,
MURRAY E. MORGAN
Commissioner of Public Lands

BY:

William O, Jordan, General
Counsel

MIM/W0J /m
ce: 0CC~- Santa Fe

Sunray Mid-Continent

01l Company
Tulsa 2, Oklahoma



SECOND REVISED EXHIBIT C (Cont'd)

Tract
Number

11

12

13

15

16

18

19

20

21

22

Descrigtion

T=-25N, R=12W:

Sec, 53 SW%

T-25N, R-12W:

Sec. 93 SEZ
T-25N, R-12W:

Sec. 53 S% NE}

Sec. 33 SW
T-25N, R-12W:

Sec. L SEI

Sec, 10; NW%
T-25N, R-12W:

Sec, k3 Sw:

T’?Sﬁ 9 R-l?W:

Sec, 53  SEx
T-?SN y R-lZWt
Sec, 83 Swk
T"2SN 9 R-12W H
Sec. 85 SEX
T=-25N, R-12W:
Sec. 95 SW%

Page 2

Navajo Allotted

Contract No.
and Date

Percentage
Participation

Indian Allotted lLands

1)4=20-603-1292
HoBoPo

1}4-20-603-1228
H.B.P.

14-20-603-1L48
HoBcPo

1}4-20-603-1423
H.B.P.

1}-20-603-142L
H.B.P.

1L4=20=603=1114;9
H.B.P.

14-20-603-321
11-12-53
H.B.P.

14-20-603-323
11-12-53
H.B.P.

14-20-603-324
11-12-53
H.B.P.

1}4-20-603-325
11-12-53
H.B.P.

14-20-603-326
11-12-53
H.B.P.

L.55355

L.L5L22
0.81050
0.90115

2,10163

3.75L87

30 29207*

L.19727

1.88111

3.94305

L.56969

TOTAL. __ 100.00000

# By agreement the Amerada Ka-da-pah #1 well, situated on Tract 18 was credited with
the maximum productlon factor in computing "total tract oil production during base
period” with respect to Tract 18 in contemplation of the use of said well as an
injection well,



TR\ J {

ou. cabERVATlON COMM!SSION

. | p. O. BOX 871 . R
~ “SANTA FE, NEW MEXICO

‘June 29, 1959

Mr. Charlie Wiite :
Box 787 @

_Santa Fe, New Mexico .

Dear Mr. White:

On behalf of your client, Sunray Mid-Continent Oil

Company, we enclose two copies of Ordexr Ho. R-1428

- . 1ssued June 26, 1959 by the 011 Conserva.t:l.on Com~
- ,"misa:lon in Casa No. 1666

Very truly youra ’

.. A, L. PORTER, Jr.,
o Secretary-Director
ir

Enclosures

i




- Sy M- CongineNar O, Comeanty
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LEGAL DEPARTMENT April 8, 1959

The Director

United States Geological Survey

Department of the Interior

Washington 25, D. C. )

v

Through Mr. John Anderson, Supervisor
United SBtates Geological Survey
Roswell, New Mexico

Re: Proposed Central Bisti Lower Gallup
Sand Unit, San Juan County, New Mexico

Dear Sir:

Reference is made to our previocus letters of January 21 and
February 16 relative to the subject unit. We are now transmitting
herevith form of Unit Agreement for the development and operation of
the Central Bisti lLower Gallup. Sand Unit Area, which has been revised
to conform with changes developed in conference between representatives
of this company and representatives of the Conservation Division of the
Geological Survey in Washington, D. C. on March 16 to March 19, 1959 as
outlined in your letter dated March 19th addressed to this company.

S8ince Indian Allotted lands and State lands are included in
the proposed Unit Area, we have also conferred with the Area Director
and members of the Area Realty staff at Gallup, New Mexico and with
the Commissioner of Public Lands of the State of New Mexico and members
of his staff at Santa Fe, New Mexico relative to the Unit and the pro-
Posed Unit Agreement with particular reference to changes made pursuant
to our earlier conference with representatives of your Depariment above
mentioned. In this connection, we are enclosing photostats of letters
written by the Area Director and by the Commissioner of Public lands
evidencing concurrence with the changes now incorporated in the form
of Unit Agreement submitted herewith. The only additional changes made
are those suggested by the 8tate as outlined in the enclosed letter
dated March 2hth which changes pertain exclusively to State lands.

The Central Bistli Lower Gallup Sand Unit Ares as proposed
embraces a total of 7388.46 acres of which 4308.62 acres or 58.3155
per cent are Federal lands, 1080 acres or 14%.61Tk per cent -are State
of New Mexico lands, and 1999.84 acres or 27.0671 per cent are Allotted
Indian lands.
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Exhibit "A" attached to the form of Unit Agreement is a map
outlining the area sought to be designated and approved for unitization
and for the initial ILower Gallup Sand Participating Area, and on which
the Federal, State and Indian lands are indicated by distinctive symbols,
and the Federal oil and gas leases are identified by lease serial numbers.
A schedule showing the acreage, percentage, and kind of ownership of oil
and gas interests in all lands in the Unit Area, to the extent known to
your epplicant, is furnished by Exhibit "B" attached to said Unit Agreement.

Deviations from the June 1957 reprint of the standard form are
underlined or lined on the side in red for convenience and in conformity
with regulations.

It is respectfully requested that you designate the Unit Area
and the initial Participating Area and approve the objective, formula
for participation, and the form of the Unit Agreement transmitted herewith.
Respectfully submitted,

SURRAY MID-CONTINENT OIL COMPANY

Attornéy
NEP/s

Enclosures

cc: The Commissioner of Public lands
State Land Office
Capitol Building
Santa Fe, New Mexico

Enclosures

b//gc: New Mexico 0il Conservation Commission
125 Mabry Hall

Capitol Bullding

Santa Fe, New Mexico

Enclosures



