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BEFORE THE OY1, LOHSORVATION COMMISSION

OF THE STATE OF NEW MEXXCO

IN THE MATTER OF THE HEARING

CALLED BY THE OIL CONSERVATION

. COMMISSION OF NEW MEXICO FOR
- THE PURPOSE OF CONSIDERING:

CASE No. 2447
Ordexr No, R=2154

 APPLICATION OF HUMBLE OIL & REFINING
. COMPANY FOR APPROVAL OF THE CHA CHA~
. GALLUP PRESSURE MAINTENANCE PROJECT,

! SAN JUAN COUNTY, NEW MEXICO,

ORDER OF THE COMMISSION

| BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on

| December 11, 1961, at Santa Pe, New Mexico, before Elvis A. Utz, {

Exaniner duly appointed by the 01l Conservation Commission of New

| Mexico, hersinafter referred to as the "Commission,” in accordance

" with Rule 1214 of the Commission Rules and Regula*icns.

i
i
i

NOW, on this__3rd day of January, 1962, the Commission,

| & quorum being present, having considered the application, the

evidence adduced, and the recommendations of the Examiner, :
Elvis A, Utz, and being fully advised in the premiszes,

FINDS:

(1) That due public notice having been given as required by’
law, the Commission has jurisdiction of this cause and the subjectf

matter thereof.

{2) That the applicant, Humble 0il & Refining Company, pro-«
poses to institute a pressurs maintenance project in the Cha Cha- |
Gallup 0il Pool, said project area to comprise Navajo Indian
Reservation Lands constituting poxtions of Sections 15, 16, 17,
18, 19, 23, 24, 28, and 34, and all of Sections 20, 21, 22, 25, %
26, 27, 35, and 36, all in Township 29 North, Range 14 VWest, NMPXM,
San Juan County, New Maxico. Initial mjoct.i.oa into the Gallup
formation would be through certain wells located in Sections 21, |
26, 27, and 36 of the same Township. :

§

(3) That the applicant proposes that an administrative ‘
procedure be established whereby suid pressure maintenance pro- |
ject may by expanded f£ox OO cause shown, and wheredy additional |
wells in the project ares may be converted to water injection. s

{4) That Specizal Rules and Regulations for the operation
of the Rumble O1l & Refining Company Cha Cha-~Gallup Pressure
Maintenance Project should be prosmilgated and, for operatiomal
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- convanience, such rules should provide certain f£flexibility in
authorizing the production of the project allowable from any
well or wells in the prcject in any proportion, provided that
no well in the project area which directly or diagonally ofisets

- a wall outside the project area producing from the same common

. source of gupply should be allowed to produce in excess of top

- unit allowable for the Cha Cha-Gallup 0il Pool until guch time

. as the well has experienced a subsgtantial response from water

- injection. when such a response has occurrad, the wall should

| be permitted to produce up to two times top unit allowable for
- the Cha Cha-Gallup 0il Pool. Production of such well at a higher

 rate should be authorized only after notice and hearing.

IT I8 TEE;LEFQRE ORDERED 3
{1) That the applicant is hereby authorized to institute

. a Pressure Maintenance Projoct in the Cha Cha-~Gallup 0Oil Pool,
| San Juan County, bMew Mexico, by the injection of water into the
 Gallup formation through the following-described wells in Town-
. ship 29 Noxth, Range 14 West:

i Pan American-Navajc *E” No. 3, Unit K, Section 21;

Pan American~Navajo "E" No. .2, Unit I, Section 21;

Rl Paso Natural Gas Products~Ojo Amarillo No. 2,
Unit ¢, Section 27

Humble-}avajo "L" No, 1, Unit B, Section 26;
Humble-Navajo “L" Bo. 4, Unit O, Section 26;
Humble-Navajo YL" No. 5, Unit R, Section 36.

(2) That Special Rules and Regulations governing the opera-

?tion of The Humble 0il & Relining Company Cha Cha-Gallup Pressure

© Maintenance Project, San Juan County, New Mexico, are hereby pro-

‘ " mulgated as follows, effective January 1, 1962:

SPECIAL RULES AND REGULATIONS
FOR THR HUMBIE OIL & REFINING COMPANY
CHA CBA P PROJECT

RUIE 1. The project area of The Bn-bLo 0il & Refining

‘*cOnpnny Cha Cha-Callup Pressurs Maintenance Project, San Juan

‘i County, Now Mexico, hereinzfter referred to as the Project,
‘-ha11 comprise that area described as follows:

T 29 N

Section 15: That portion of the 5/2
lying South of the mid-
channel of the Sam Juan
River

L I L I Ll L




| of the allowables of the several wells within the project area,

' to producing wells within the project area, as may the allowables :
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All that portlon lying south

of the mid-channel of the San

Juan River

Saction 17: All that portion lying South
of the mid-channel of the San
Juan River

Section 18: All that portion lying South
of the mid-channel of tha San
Juan River

Section 19: NE/4

Section 20s All

Section 21l: aAll

Section 22: All

Ssection 23;: 8/2 and NW/4

Section 24: SW/4 SE/4 and 8/2 sSW/4.-

S8ection 25: All

S8action 26;s All

Section 27: All

Section 28: E/2 and NW/4

Section 34: N/2

Saction 35: All ;

section 36: AlX

Caamt-ion
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RULE 2. Ths allowable for the Project shall be the swm

including those walls vhich are ashnt-in, curtailed, ox used a&s
injection wells. Allowables for all wells shall be determined
in a manner herxeinafter prescribed.

RULE 3. Allowables for injection wells may be transferred
for producing wells which, in the interest of more afficient ?
operation of tha Project, are shut-in or curtailed because of
high gas-oil ratio or are shut-in for any of the following reasons:
preasure regulation, control of pattern or sweep efficiencies, or
to observe changes in pressures or changes in characteristics of
reservoir liguids or progress of sweep.

RIE 4. The allowable assigned to any well which is lhwl';--:l.xi§

1

or which is curtailed in accordance with the provisions of lmle 3,
which sllowable is to be transferred to any well or wells in the |
project area for production, shall in no event be gresater than its
ability to produce during the test prescribed by Rule 6, below, or
greater than the curreat top unit allowable for the pool during |
the month of transfer, whichever is less. , g

5. The allowabls assigned to any imjection well on am
80-acre proration unit shall be top unit allowable for the Cha chq-
Gallup 0il Pool. : ;

6. The allowable assigned to any well which is ﬂm’;—-iﬂ
or curtai in accordance with Rule 3, shall be detexrmined by a
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24~hour test at a stabilized rate of production, which shall be
the final 24~-hour period of a 72~hour test throughout which the
wall should be produced in the sawe waiuicy Snd ot 8 somatant
- rate. The daily tolerance limitation set forth in Cormission
‘Rule 502 I (a) and the limiting gas-oil ratio (2,000 to 1} for
‘¢the Cha Cha-Gallup O0il Pool shall be waived during such tests.
‘The project oparator shall notify all operators offsetting the
'waell, as well as the Commission, of the exact time such tests
-are to be conducted, Tests may be witnessed by representatives
- of the offsetting operators and the Commission, if they so desire.'

‘ RULE 7. The allioweble assigned L0 each pxoducing weil in !
the Project shall be equal to the well's ability to produce ox to |
- top unit allowabla for the Cha Cha-Gallup 0il Pool, whichever iz
" lesa, provided that any producing well in the project area which
i directly or diagonally offsets a well outside the project area :
., producing from the same common source of supply shall not produce |
' in excess of top unit allowable for the pool until such time as |
+the well receives a subatantial response to water injection. Wwhen:
+such a response has occurred, the well shall be permitted to pro- .
. duce up to two times top unit allowable for the pocl. Production |
. of such well at a higher rate shall be authorized only after not1c¢
*and hearing. ERach producing well shall be subject to the limiting
gas-oil ratio (2,000 to 1) for the Cha Cha~Gallup Oil Pool, excopt,
that any well or wells within the project area producing with a
i gas-oil ratio in excess of 2,000 cubic feet of gas per barrel of
: oil may be produced on a “net" gas-oil ratio basis, which net ;
ggasooil ratio shall be determined by applying credit for daily !
gavtrage gas injected, if any, into the Cha Cha-Gallup 0il rool

. within the project area to such high gas-oil ratio well. The

. daily ndjustod oil allowable for any well receiving gas injection

' credit shall be determined in accordance with the following

!
o
I
t

formullc
Aadj = TUA x Fy X 2,000
Pg - Ig ‘
Py
where:

| A.aj = the well's daily adjusted allowable
TUA = top unit allowable for the pool g
v . Pa = the well's acreage factor

i Py = average daily volume of gas produced by the
| well during the preceding momth, cubic feet
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b o = tha well's allocated share of the daily
¢ average gas injected during the preceding
month, cubic feet

P =  average daily valume of oll wxclucsd Wy tues
‘ well during the praeceding month, barrels

. In no avent shall the amount of injected gas being credited
- to a well be such as to cause the net gas-oil ratio, 17'2 - Ig. to

: _ Po
- be less than 2,000 cubic feast of gas per bharrel of oil produced.,

{f RULE 8. Credit for daily average net water injactad into
- the Cha a Cha~Gallup 0Oil Pool through any injection well located :
£ within the project azez may be converted to its gas equivalent
© and applied to any well producing with a gas-oil ratio in excess
~ of two thousand cubic feet of gas per barrel of oil, Total '
: credit for net water injected in the project area shall be the qu
 aquivalent volume of the daily average net water injected durimg
¢ & ona-month period. The daily average gas equivalent of net
g \fnte: injected shall be computed in accordance with the following |
i formulas

o
Eg = (vw inj Vo pr:od) x 5,61 x Py X 520 xi
15,025 Ty P :
where: 2
B = Average daily gas equivalent of net water
g injected, cubic feet

A/ = Average daily volume of water injected,
w inj barrels

Ve prod = Average dally volums of water prodwed,
barxels

5.61 = Cubic foot equivalent of one barrel of water

Py = Average resaxvoir pressure at a datum of + 418 5
feat adbove sea level, psig + 12.00, as deter~
mined from most racent survey

15.025 = Ppressure base, psi

520° = Temperature base of 60°F expressed as
T, = Reservoir tempersature of 158 F exprossed

as absolute temperature (618 °»)
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2 = Compressibility factor from analysis of
Cha Cha-Gallup gas at average resarvolir
Fressure, P, interpolated from compressi-

bility tabulation below:

Preasure Pressure Pressure
Psig Z Psig Z Peig 2
0 .986 500 «912 1000 .869
50 .976 550 +906 1050 .865
100 « 963 600 »902 1100 .860
15¢C .9582 650 .899 1150 .857
200 . 943 700 .895 1200 853
250 .935 750 891 1250 .849 :
300 «930 800 .886 1300 .845 f
350 »927 850 .882 1350 .842 j
400 «923 900 877 1400 .838 ;
450 .918 950 .873 ;

9. Bach month the project operator shall, within three

days aftcr the normal unit allowable for Noxthwest New Muxico has |

! been established, submit to the Commission z Pressure Maintenance |

Project Operator's R2port, on a form prescribed by the Comiaaiozn,,
outlining thereon the data required, and raquesting allowables i,
for each oi the several wells in the Project as well as the total
Project allowable. The aforesaid Fisssurs Maintenance project
Opojator'- Report shall be filed in lieu of Form C-120 for the
Project.

RUIS 10. The Commisgion shall, upon review of the eport aud

+ after any adjustments deemed necessary, calculate the ailowable far
. each well in the Project for the pext aucceeding month in accord-
. ance with these rules. The sum of the allowables so calculated |
. shall be assigned to the Project and may be produced from the wells
© in the Project in any proportion except that no well in the Projedt
. which directly or diagonally offsets a well outside the P:ojoct ;
: pxoducing from the same commonh source of supply shall produce im

' excess of two times top unit allowable for the pool.

1 RULE 11

. drilling of additional wells for injection, and expsnsion of the |
. project area shall be accomplished only after approval of the n-q
| by the Becretary-Director of the Commission. To obtain such
npm:ml.. the Project operator shall file properxr application with

i
b
j'
!

:’ convart additional wells to injection or to drill additiconal

. The conversion of producing wells to injection, tlhe

tha Commission, which apolication, if it seeks authorization to
injection wells shall include the following:
(1) A plat showing the 1oaltiou of proposed injection

well, all wells within the ptojoct area, and offset operacors,
locating wells which offset the project area.
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(2) A schematic drawing of the proposed injection well

which fully descryribes the casing, tubing, perforated intexwal,
and depth showing that the injection of gas or water will be

- confined to the Gallup formation,

(3) A letter stating that all offget operators to the

- proposed injection well have been furnished a complete copy of
- the application and the date of notification.

The 8ecretaxry-Dirsctor may approve the proposed injection

‘wall 1£f, within 20 days after receiving the application, no
© objection to the proposal is received, The Secxetary-Director
- may grant immadiata anproval, provided waivsrs of objection are

! recelved from all offsat operators.

Expansion of the project area may be approved by the Sacretaky—

‘fnirector of the Commission administratively when good cause is shopn

H

? therefor. |

{(3) That jurisdiction of this cause iz retained for the

| entry of such further orders as the Commission may deem necessary

j above designated. ;

i “r/

'
B
!

DONE at santa Fe, HNew Mexico, on the day and year herein-~

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

P,

EDWIN 7, MECHEBH, Chairman

BE. 5, WALKRER, Member

[ A2z, ]

A. %L, PORTER, Jr., Member & Secretary

N, s I







GOYERNOR
EOWIN L. MECHEM
CHAIRMAN

State of Nefr Wexica
| Eangerhation Lommigsion

D

STATE GEOLOGIST
A. L. PORTER, JR.
SECRETARY — DIRECTOR

LAND COMMISSIONER
E. 5, JOHNNY WALKER
MEMBER

P, O. BOX 871
SANTA FE

January 3, 1962

| |
1 Re: CASE NO. _2447
ORDER NO.___R-2154
APPLICANT:

P , ‘ Mr. Howard Bratton

- ‘ Hexrvey, Dow & Hinkle HUMBLE OIL & REFINING COMPANY
P. O, Box 10 ‘

Roswell, New Mexico

Dear Sir:
Enclosed herewith are two copies of the above-referenced
Commission order recently entered in the subject case.

Very truly yours,

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

TR

ir/

Carbon copy of order also sent to:

e e+

A | Hobbs 0CC_X

Artesia OCC____

3 | Aztec OCC_x

A | OTHER Mr. George Verity
' - Mr. Scha Mason

PR —

Mr. Guy Buell
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ALTIMEat point of destination

A

gL‘DVAzae pQi=FAX DENVER COLO 16 296 P MST:
=ELVIS A UTZe0lL CONSERVATI ON COfild 0f THE STATE

Of NEW HMEXICO= SANTAFE NMEX=

1AS PER Y OUR VERBAL REQUEST OW THIS DATEs fHis is T0

ADVI SE THAT THE GATUM USED FOR THE NORTHUEST CHA CHA

gNTT AREA 18 418 FEET ABOVE SEA LVEL= ‘
GOMBLE 01 L & REF CO BY JAMES A KELLEY omx

TRHE COMPANY wiLL APP}\ECIATE SUGGESTIONS FROM ITS EATRO'NS CONCFRNING 1Ts SERVICE

75
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HumBre O11. & ReErFINING COMPANY
CENTRAL REGION
POSY OFFICE BOX 120 . DENVER 1. COLORADO
OENVYER AREA
RAYMOND D. $LOAN December 1li, 1961
RICHARD B8, HICKLIN

ARLA EXPLOAATION WANAGEN

J. ROY DORROUGH
AREA PRODUCYION MANAGER

G. T. PHIPPS
AREA MARKLTING MANAGER

B : Mre Elvis A. Uts

B : The 0il Conservation Commission
[ : of the State of New Mexico

| Santa Fe, New Mexico

Dear Sir:
As per your verbal request, the followiné data is transmitted to yous . £ L.

e’
1) The average reservoir pressure at the mid-point of the pay zones __= ———
of the Northwest Cha Cha Gallup Unit iIn the project area was
1,230 psig based on the September, 1961 survey, Atmospheric ; -~
pressure in this area is 12,00 psi, AP

e ke e 5 KA

NPt g A AT T

Ry e
2) The compressibility factors (2) based on analysis of the sample
taken from the Humble 0il and Refining Companyt!s Navajo "L" v
No. 3 for the liberated gas are as follows: -
: Pressure Pressure Pressure
| Psig z Psig 2 Psig 2
: § 0 «986 500 912 1000 «869

200 o943 700 895 1200 «853
250 «935 750 891 1250 «8L9
300 «330 800 «886 1300 «8L5
! 350 «927 850 «882 1350 o842

40O $923 900 877 1400 +838

k50 #918 950 873

If additional information is needed, please advise,

Yours very truly,

HUMBIE OIL & REFINING COMPANY
Je Roy Dorrough

ot S S
7 James A, lley// |

/
v




G HANTHAN, SrAMMN AND SANCHEZ
AIVTORNEYS AT LAW
014 BANK OF NEW MEXICO BUILDING
POST OFFICE BOX 103
ALBUQUERQUE, NEW MEXICO
TELEPHONE

f EVERETT M.GRANTHAM
H CHARLES C, SPANN . 243-3525
MAURICE SANCHEZ

December 8, 1561

| Mr, A.L. Porter, Jr.
! Director of N. M. Oil Conservation Commission

Santa Fe, New Mexico

Re: Case No. 2447
Application of Humble Oil & Refining Co.
for Approval of Pressure Maintenance
Project, Cha Cha Gallup Oil Pool, San Juan

County, N. M.
Dear Mr. Porter:

Please enter my appearance as local Attorney of record for
Fl Paso Natural Gas Products Company in the above entitled and
numbered cause, which is set for examiner hearing on Monday,

December 11, 1961.

Mr. John Mason, Attorney\, or some other representative of
‘ El Paso will be persondly present at the hearing.

Very truly yours,

GRANTHAM, SPANN & SANCHEZ
.

cCs/s BY: @/J(%W

‘ cc. John Mason

| /

-t T




HUMBLE OIL AND REFINING COMPANY

P, O, Box 3082
Durango, Colorado
November 22z, 1961

New Mexico 01l Conservation Commission
P, 0. Box 871 )
Santa Fe, New Mexico

Attention: Mr, D. S, Nutter
Dear. Sir:

For your information, attached are _ 1 coples of a report
titled "A Reservoir Study of the Proposed”W‘ﬁEa Cha Unit, Cha Cha
Gallup Field, San Juan County, New Mexico." This report summarizes
the status of unit engineering studies as of May, 1961,

Three development wells {Humble's Nos. L~llj and L-15, and Pan
American's No. H-15) have been drilled since the May study., Since
these development wells do not alter the conclusions and recommendations
of the May, 1961 study, the report has not been updateds However, it
has been necessary to revise the "A" sand net pay isopach map and
water flopbd injection wells to accomodate the new developments. A
reviged "A" sand isopach map is attached,

During the reservoir study it was estimated that water injection
would begin October 1, 1961, however, it was not possible to complete
unitization and initiate injection by that date, Design of the water
injection system is now near completion and it is estimated that water
injection will start during the first quarter of 1962.

Very truly yours,

-

IR DY

H., J. Flats

Chairman

NW Cha Cha Engineering
Committee

MW/3al
Attach,
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DISTRIBUTION

New Mexico 0il Conservation Commission (1)
Box 871
Santa Fe, New Mexico

Attention: Mr, P, S, Nutter

New Mexico 0il Conservation Commission (1)
1000 Rio Brazos Road
Aztec, New Mexico

United States Geological Survey (2)
P. O. Box 959
Farmington, New Mexico

United States Geological Survey (2)
P. 0. Box 1809
Durango, Colorado

United States Geological Survey (2)

Drawer 1857
Roswell, New Mexico

El Paso Natural Gas Products Company (2)
Py O. Box 1161
El Paso, Texas

Attention: Mr. M, L. Ayers

El Paso Natural Gas Products Company (1)
P. O. Box 1560
Farmington, New Mexico

Attention: Mr, E. N, Walsh

Pan American Petroleum Corporation (2)
P, O, Box 11].10
Fort Worth 1, Texas
Attention: Mr, Bruce A. Landis, Jr,

Pan American Petroleum Corporation (2)
P, O, Box 480
Farmington, New Mexico

Attentiont Mr. Fred L. Nabors

Humble 0il and Refining Company (2)
P, O. Box 120
Denver 1, Colorado

Attention: Mr, J. Roy Dorrough

Humble Cil and Rafining Company (2)
P, O. Box 3082

Durangt_);“Colorado
Attention: Mr, B. M, Bradley
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ATTORNEYS AT LAW
SANTA PE, NEW MEXICO
[ O )
e

GILBERT, WHITE AND GILBERT
DWW VNN NN P
® 2 O O A NN O O O =2 g on

N
0o

N .

BEFORE TIE NEW MEXICO OTJL CONSERVATION COMMISSION

RE: IN THE MATTER OF THE APPLICATION
OF HUMBLE OIL & REFINING COMPANY FOR

APPROVAL OF 4 PRESSURD MAINTENANCE Case Ho. 2l
PROJECT IN THE CHA CHA-GALLUP OIL

POOL, SAN JUAN COUNTY, NEW MEXICC.

ENTRY OF APPEARANCE
' )

Comes now L. C. WHITE of GILBERT, WHITE AND GILBERT, Santa. Fe, New Mexico,
and hereby enters his formal appearance in the above entitled matter as

resident counsel for Aztec 0Oil & Gas Company.
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Law DFFICES A7

HERVEY, DOow & HINKLE

HINKLE BUILDING

.M, HERVEY i874-1953
JES—

HIRAM M, DOW

CLARENCE £. HINKLE

W, E.BONDURARNT, JR.

GEGRGE H.HUNKER, JR.
HOWARD C.8RATTON

5. B.CHRISTY IV

LEWIS C.COX,JH.

PAUL W.EATON,JR

e
CONRAD E.COFFIELD
HAROLD L. HENSLEY,JR.

ROSWELL,NEW MEXICO

nvenbey 6, 1‘:‘57.

e, AL T, Porier, Jr,

secrebary-» Nirvector
vew tiezzico CF i1 (nneerva tinn fommisslon
v, o, Box 871
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near Mr. Porter:

? +enance project in the Cha cha

C
c "B
Lional coo;e< of the lozs are needed
by

Tt is my unaercuarn.nr that Mr. ¥Knodell ha

TELEPHONE MAIN 2-6510
PosT OFFICE Box IO

On behalf of famble Oil & T?e”*'n"\‘fv' Comnany, Ve hand you
herewith in trﬁolsCth an 601~nau AN TOY o DPESEure nad -
2a1lup CLL Pool, Sin Juan oounty,
ﬂe' Meico. Attached to the 001 cation are three coow'»m of

514 "AY, which ds The 0190, three copies oOF wenibit ",
is the datu on the injection wells, and one copy of
'3, which are the locs on the 'ﬂJeﬂ"Oﬂ melle.
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-
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i with your cffice and made arran’ rements O have this case
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E hear from you.
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BEFORE THE OIL CONSERVATION COMMISSION

OF THE STATE NF NRW MRYTCO

APPLICATION OF HUMBLE OIL &

REFINING COMPANY FOR AN ORDER
AUTHORIZING THE INJECTICN OF WATER
FOR PRESSURE MAINTENANCE AND SECONDARY
RECOVERY PURPOSES INTO THE GALLUP-
SANDSTONE FORMATION UNDERLYING APPLI-

)
)
)
)
g
| CANT'S RAVAJO "L" LEASE, PAN AMERICAN ) ) ?/y
K PETROLEUM CORPORATION'S NAVAJO "E, ) CASE NUMBER < |
)
7/
)
%
)
)

| "G" AND "H" LEASES AND EL PASO NATURAL

\ GAS PRODUCTS CORPORATION!S 0JC AMARILIC
TEASE IN THE CBA CHA-GALLUP OIL POOL,
SAN JUAN COUNTY, NEW MEXICO PURSUANT T0
RULE 701 OF THE RULES AND REGULATIONS OF
THE NEW MEXICO OIL CONSERVATION COMMISSION
AND FOR THE FROMULGATION OF SPECIAL RULES
GOVERNING THE OFERATION OF SAID PROJECT

TO THE HONORABLE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO:

Kow comes BUMBLE OIL & REFINING COMPANY; a Delaware Corporation
authorized to do business in the State of New Mexico, as Unit Operator
of the Northwest Cha Cha-Gallup Unit authorized and dgsignated in that
certain Unit Operating Agreement executed or to be executed by and be-
tween the operators of the Navajo leases identified herein, and hereby
makes application to the New Mexico 0il Conservation Commission for an
order authorizing the injection of water for pressure maintenance and
secondary recovery purposes into the Gallup-Sandstone formation under-
lying the Navajo "L" lease of applicant, the Navajo "E", "G" and "H" leases
of Pan American Petroleum Corporation and the Ojo Amarillo lease of El
Paso Natural Gas Products Corporation which said leases embrace lands
within the Cha Cha-Geliup 0il Pool, San Juan County, New Mexico, pur-
suant to Rule 701 of the Commission, and for the promuigation of special
rules governing the operation of said project, and ir support theréof
‘z'éébéctfﬂliy ahov-r,srz | N o |

1. Tha.t there is attached hereto, made a part hereof, and

e e gt S
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At 5w 0

for purposes of 1ldentification marked Exhibit "A", a plat showing the

o ttan Hom o -
g g 1 léases ol

Navajo "L" lease of applicant,. the Navaie 'g*,

— 3 M3
[P i1

o

zase of Kl

Q-

Pan Ameriéan Petroleum Corporation and the'Ojn Amérillo'l
Peso Nafural Gas Products Corporation embracing lands within the Cha
Cha~Gallup 0il Pool, together with the location of all wells drilled
tnereon and all wvells drilled within a rad{uq of wo miles from the
proposed injection wells hereinafter referred to, all of which sald
wells located upon said laases are producing from the Gallup-Sandstone
formation which is a member of the Mancos formation of Cretaceous age.
Said Exhibit “A" also shows the location of the proposed injection wells
and the owneréhip of the respective leasehold interests within a radius
of twvo miles from the said injection wells ideniified herein.

2. That there is outlined in red on Exhibit "A™ attached
hereto, the propbsed project area which is a part of the iaﬁds embraced

in the Navajo leaseg identified sbove, and which include the fcllowing

deseribed lands, to-wit:

Township 29 North, Range 14 West, N.M.P.M.

Section 15: S} lying south of the San Juan River
Section 16: All lying south of the Sen Juan River
Section 17: All lying south of the San Jusn River
Section 18: All lying south of the San Juan River
Section 19: _

Section 20:
Section 21:
Section 22:
Section 23:
Section 2k;
Section 25:
Section 26:
Section 27:
Section 28:
Section 3h:
Section 35:
Section 36:

%

a.nd s%swl

EE@?E EES %&?EEEE
R

3. That there is filed herewith and for purposes of identi-
fication marked Exhibit "B%, electrical logs of the fdllouing producing
wells which are proposed‘té be converted to water injection wells in the

proJect area:

Pan American Petroleum Corporation, Navajo *G" Well No. 4, Section 17
Pan American Petroleum Corporation, Navajo YG" Well No. 1, Section 20
Pan American Petroleum Corporation, Navajo E" Well No. 3, Section 21

-2-




Pan Americau Petrolevm Corporation, Navajo "E" Well No. 2, Section 21

El Paso Natural Gas Products Corporation, Ojo Amarillo well No. 2, Section 27
Humble Oi{1 & Refining Company, Navajo "L" Well No. 1, Section 26

Hunble 0141 & Refining Company, Navajo "L' Well No. I, Section 26

Humble 011l & Refining Company, Navajo “L? well No. 5, Bection 36

Humble 0il & Refining Company, Navajo "L" Well No.l15, Section 25.

ki, That there is also attached hereto, made a part hereof,

and for purposes of identification marked Exhibit "C", a schedule listing

or the Navajo‘leases ideptified

cu
s
"3

all proposed injection wells lucatc
above within the proposed project area, and wnich shows the total depth
of each well, the size of production casing in each weli, the depth to
vhich the casing in each well has been set, the estimated top of the

cement ured in setting the casing in each well, the perforated interval

in esach wecll and the completion date of each well.

5. Applicant proposes to inject waber through the proposed
injecticn welle shove set forth into the Gallup~Sandstone producing forma-
tion which is encountered beneath the project area at depths from 4,600
feet to 5,600 feet beneath the surface, such water to be injected at
rates ranging between 500 barrels and 1,300 barrels per day per well.

6. Applicant proposes to obtain the water for injection
purposes from either the San Juan River aliuvium sand by means of wells
drilled and 1o Le drilled adjacent to the bed of said river in Sections
15 and 16, Township 29 North, Range 1k West, N.M.P.M. or the Morrison
. ’, ? % formation beneath the project area, or from both sources. One water
source well has heretofoure been drilled to the San Juan River alluvium
sand in the Southwest Quarter of the Southwest Quarter (SWiswl) of said
Section 16. The producing capacity of that well will bé téstéé and based
upon such capacity such further wells will be drilled as are necessary
to produce water in quantities sufficient for the proposed pressure
maintenance and secondary recovery project. The State Engineer has
issued a permit suthorizing applicant tovobtain water for injectiion from
such source. In the event(uater from the Morrison Zormation is aliso
needed, applicant will driil & well to that formation at a location in
in the project ares now undetermined. Applicant has suhm;tted to the

Office of the State Engineer a copy of this application and will subait




at its earliest opportupity an analysis of water from each source
utilizéé.

T« Applicant is Unit Operator of the Northwest Cha Cha-
Gallup Unit under and‘ pursuant to the terms of that certain operating
agreement for said Unit executed or to be executed by all working interest
owaners in the Navajo leases identified above, and applicant submits this
application as such Unit Operator. All premises included in the pro-
posed project area are owned by the Navajo Tribal Council of Navajo
Indians &nd are subject to leases providing- royalty payments of one-
eighth (1/8) of 0il and gas produced. Since all such premises are owned
in common b& said Council and subject to leases providing identical
royalty, the working interest owners in sald leases do not plan to
unitize said leases prior to commencement of the proposed project and
no unit agreement of any kind has been prepared or submitted to said
Ccuncil cr the Department of the Interior. Soon after commencement of
pressure minteﬁance operations &8 degcribed herein, Unit Operator plans
to prepare and submit for execution and approval a simple Unit Agreement
wnich will permit Unit Operator to operate the various leases described
herein as a single unit for the recovery of oil and gas.

8. Applicant believes and asserts that it will be in the
interest of conservation and the prevention of waste to inaugurate a
water injection program for pressure maintenance and secondary recovery
purposes as soon as possible by the injection of water into the injection
wells above referred to, and that sald project is in the interest of ob-
taining the greatest ultimate recovery of oil and gas froam saidvfomgtion.
Applicant therefore respectfully requests the proposed pressufé maintenance
program be approved, that the ares hereinabove described be designated as
the project area, and that an allowable formuie be fixed: therefor; and in
connectior therewith, e.pplican;c recommends the adopfion of special field
rules governing said project as follows:

{a) The conversion of the producing wells listed in

Paragraph 3 hereof to water injection wells be a&pproved

and applicant be authorized to institute the pressure

matntenance project propesed hevein.

(b) That the allowable for the project area be the

sum of the allowables of the several wells within the

project area including those wells which may be shut
in, curtsiled, or used as injection wells.

b
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(c) That allowables for injection wells be transferred
to producing wells within the project area as well sas
allowables for producing wells which, in the interest
of more efficlient operation of the project, are shut in
or curtalled because of high gas-oil ratio or are shut
in for any of the following reasons: pressure regula-
tion, control of pattern or sweep efficiencies, or to
observe changes in pressures or changee 1n shargcters

(d) That the allowable assigned to any well which is
shut in or which may be curtailed in accordance with
the applicable special rules, and which allowable is

to be transferred to any well or wells in the project
area for production, shell in no event be greater than
its abllity to produce during the test period prescribed
by the special rules, or greater than the top unit
allowable for the pool during the month of transfer,
whichever is less.

(e) That the allowable assigned to any injection well
on an 8Q-acre proration unit shall be the top unit
allowable for the Cba Cha-Gallup 0il Pool.

(£) That the ability to produce of any well which is
shut in or curtailed in accordance with the gpeclal
rules shall be determined by & 2k-hour test at a
stabilized rate of production, which shall be the
final 24k-hour period of a T2-hour test throughout which
the well should be produced in the same manner and at
the constant rate. The daily tolerance limitation

set forth in Commission Rule 502 I (a) and the limit-
ing gas-oil ratio (2,000 to 1) for the Cha Cha-Gellup
01l Pool shall be waived during such tests. The pro-
ject operator shall notify all operators offsetting
the well, as well as the Commission, of the exact time
such tests are to ve conducted., Tests may be witnessed

by representatives of the offsetting operators and the

Commission if so desired.

{g) That the top allowable assigned to each producing
well in the project shall be equal to the well's abll-
ity to produce or to the top unit allowable of the Cha
Cha-Gallup 0il Pool, whichever is less, provided that
any producing well in the project area which directly
or diagonally offsets a well ocutside the project area
producing from the same common source of supply shall
not produce in excess of two times top unit allowable
for the pool. Each producing well shall be subject
to the limiting gas-oil ratio (2,000 to 1) for the

Cha Cha-Gaellup Oil Pool, except that any well or wells
within the project area producing with a gas-oil ratio
in excess of 2,000 cubic feet of gas per barrel of oil
may be produced on & "net gas-oil ratio basis", which
net gas-oil ratio shall be determined in accordance
with such equitable formula as may be determincd by
the Commission including credit for deily average net
water injected through eny injection well located
within the project area.

(nh) That the project operator submit each month,
within a reasonable time after the normal unit allow-
able for Northwest Rew Mexico has been established,
to the Commission, a pressure maintenance project
operator's report on a form prescribed by the Commi-
ssion, requesting allowebles for each of the several
vells in the proJect area as well as the total project

allowable.

P m gL T
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(1) That the Commission calculate the allowable for
each well 1n the proJject area, and that the sum of
the allowables so calculated be assigned to the pro-~
Ject so that the same may be produced from any well
or wells In the project in any proportion except that
no well in the project wiich directly or diagonally

offfsets o wcll cutcide the project producing from

PR Eb S tnbisitey

cess of two times top unit allowable for tne Ciia Tha-
Gallup 011 Pool,

(3) That provision be made for the administrative
approval Ly tlie Commisslon ©f the comvereion of addi-
tional producing wells to injection vells, and the
drilling of additional producing and injection wells,
and the expansion of the project area under such reason-
able conditiont as may be prescribed by the Commission,

WHEREFORE, Applicant requests that this application be set down for

kearing before an examiner after due notice as required by law and the

rules and regulations of the Commission.

Resgpectfully submitted,
HUMBIE OIL & REFINING COMPANY

| . | ;t.wo%/

HERVEY, DOW & HINKLE

A S A A ' R A

Roswell, New Mexico
Attorneys for Applicant
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No, 33-61

DOCKET: EXAMINER HEARING - MONDAY - DECEMBER 11, 1961

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

The following cases will be heard before Elvis A, Utz, Examiner, or Daniel
S. Nutter,-as alternate examiner:

T

CASE 2447:

\

CASE 2429: (Continued) £

CASE 2450:

CASE 2462:

(Continued) \\\

Application of Humble Oil & Refining Company for approval af

a pressure maintenance project in the Cha Cha-Gallup 0il Pod]l,
San Juan County, New dMexico. Applicant, in the above-styled\\
cause, seeks permission to iunstitutc a pressure maintenance \
project in the Cha Cha-Gallup Oil Pool by the injection of \
water into certain wells located on the Navajo Indian Rescrv-
ation in Sections 13 through 29 and 33 through 36, Township

29 North, Range 14 West, San Juan, New Mexico. Applicant
further seeks the promulgation of special rules and regulatighns

governing said project,

I

7

Application of Standard 0il Company of Texas for approval of
the Jurnegan Point Unit Agreement, Eddy County, New Mexico.
Applicant, in the abovs-styled cause, seeks approval of the
Jurnegan Point Unit Agreement embracing 10,240.84 acres, more
or less, of State and fee lands in Township 24 South, Ranges
24 and 25 East, Eddy County, New Mexico,.

Application of Texaco Inc. for an exception to Rule 309-A,

Lea County, New Mexico. Applicant, in the above-styled cause,
seeks an exception to Rule 309-A to permit the Abo production
from its State “AB" Lease, located in Section 6, Township 18
South, Range 35 East, Lea County, New Mexico, to be trans-
ported prior to measurement on said lease lo applicant’s

State "R (NCT-1) Lease, located in said Section 6.

Application of Texaco Inc. for three triple completions, Lea
County, New Mexico. Applicant, in the above-styled cause,
seeks an order authorizing the triple completion of its V. M.
Henderson Well Nos. 7, 8 and 9, located in Units F, E, and G,
respectively, Section 30, Township 21 South, Range 37 East,
NMPM, Lea County, New Mexico, in such a manner as to permit
the production of oil from each well from the Penrose-Skelly,
Paddock, and Drinkard Pools through parallel strings of 2 3/8-
inch tubing cemented in common well bores.
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Lea County, New Mexico. Applicant, in itie above-siylcsd

cause, secks permission to complete itls Lea Unit Well No., 6,
located in Unit J of Section 11, Township 20 South, Range 34
East, Lea County, New Mexico, as a dual completion {(conventional)
adjacent Lo tnec Lea-Pennsylvanian Gas snd Lea-Devonian Pools,
with the production of ¢gas from the Pennsylvanian formation

and the production of 01l from the Devonian formation through
parallel strings of 2 3/8-inch tubing.

CASE 2451: Application of The Ohio Oil Company for a dual completion,

CASE 2452: Application of Southwest Production Company for an order
‘ pooling all mineral interects in the Basin-Dakola Gas Pooi
in the W/2 of Section 7, Township 30 Nowrth, Range 11 West,

San Juan County, MNew Mexico. Interested parties include
Maleta Y. Brimhall, Phoenix, Arizc¢na, and Barbara Brimhall

Burnham, Aztec, New Mexico.

CASE 2453: Application oi Southwest Production Company for an order
pooling all mineral intercsts in the Basin-Dakots Gas Pool
in the E/2 of Seciion 7, Township 30 North, Range 11 West,
“San Juan County, New Mexico. Interested parties include
Harold Marion Brimhall and his wife, Maleta Y. Brimhall, both
of Phoenix, Arizona,

: CASE 2454: Application of Socony Mohil Oil Company, Inc., for an exception
| to Rule 303 (a), Lea County, New Mexico. Applicant, in the
above-styled cause, seeks an excepfion to Rule 3503 (a) to
permit the commingling of thec production from the Denton-
Devonian and the Denton-Wolfcamp Pools on its T. D. Pope lease,
comprising the S/2 of Section 26 and the W/2 of Section 36,
Township 14 South, Range 37 East, Lea County, New Mexico.
Applicant proposes to meter the production from one pool only
and to allocate production to the other pool according to the
subtraction method; the API gravity of the crude from one of
the pools is greater than 459,

CASE 2455: Application of Hondo Oil & Gas Company for an unorthodox oil
well location, Eddy County, New Mexico. Applicant, in the
above-styled cause, seeks approval of an unorthodox oil well

: location in the Empire Abo Pool 660 feet from the East line

: and 2590 feet from the North line of Section 25, Township 17

‘ ' South, Range 28 East, Eddy County, New Mexico.
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Docket No. 33-61

CASE 2131: (Reopened)
o In tha matter of the application of Robinson Brothers Oil
Producers for the establishment oi J20-acre goe nraration
units in the TV-Pennsylivanian Gas Pool, Chaves County, New
Mexico. Case 2131 will be reopened pursuant to Order No,
R-1839 to permit the applicant and other interested parties
to appear and show cause why the TV-Pennsylvanian Gas Pool

should not be developed on 160-acre proration units,

CASE 2456: Application of Great Western Drilling Company for a unit
agreement and for a waterflood project, Lea County, New
Mexico., Applicant, in the &dhove-styled cause, seeks approval
of the Maimar Unit Agreement, covering 1,360 acres, more or
less, in Township 17 South, Ranges 32 and 33 East, Lea County,
New Mexico. Applicant further seeks authority to institute
a waterflood project in the Maljamar (Grayburg-San Andres)
Pool by the injection of water into the Grayburg-San Andres
formation initially through six wells located in Secivions 7
and 18, Township 17 South, Range 33 East, and in Sections
12 and 13, Township 17 South, Range 32 East, Lea County, New

- Mexico, said project to be governed by the provisions of

Rule 1701.

Application of Murphy . Baxter for a waterflood project in

the Maljamar (Grayburg-San Andres) Pocl, Lea County, New

! Mexico, Applicant, in the above-styled cause, seeks permission
to institute a waterflood project in the Maljamar (Grayburg- '
San Andres) Pool in Section 13, Township 17 South, Range 32
East and Sections 17 and 18, Township 17 South, Range 33 East,
Lea County, New Mexico, with the injection of water initially
to be through four wells located in Section 18, Township 17
South, Range 33 East; said project is to be governed by Rule

701.

CASE  2458: Application of Zapata Petroleum Corporation for a waterflood

project in the Mal jamar (Grayburg-San Andres) Pool, Lea
County, New Mexico. Applicant, in the above-styled cause,
seeks permission to institute a waterflood project in the
Maljamar (Grayburg-San Andres) Pool in Sections 17 and 20,
Township 17 South, Range 33 East, Lca County, New Mexico,
with the injection of water initially to bec through three
wells located in said Sections 17 and 20; said project is
to be governed by Rule 701.
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PRODUCTION DATA
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TOTAL RECOVERY
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WATER INJECTION WELL DATA

PROPOSED NW CHA CHA UNIT
SAN JUAN COUNTY, NEW MEXICO

, Compretion lotof  Plugback  Casing Cosing  Top Cement
Nome Daote Location Depth  Total Depth  Size Depth (Est) Perf Interval

El Paso Natural Gas Products
Ojo Amarillo No. 2 6-23-60 NE NW Sec. 27-29N-14W 6105 5330 5% 5376 4120 h322-44

Humble Qil & Refining Co.
Navajo "L" No. | 9-13-60  SW NW Sec. 26-29N-14W 5488 5447 41/ 5484 4800 5390-5400
Navajo "L" No. 4 10-6-60  SW SW Sec. 26-29N-14W 5591 855887 4% 5587 3100  5499-5510
Navajo "L" No. 5 11-30-60  SW NW Sec. 36-29N-14W 5627 5588 4, 5624 3100  5528-4|
| *Navajo "L" No.15 9-8-61 SW NE Sec. 25-29N-14W 5416 5385 4% 5414 4418 gggg&%

Pan American Petroleum :
Navajo 'E" No. 2 8-12-60 NE SE Sec. 21-29N-14W 5289 5238 5V 5283 4600 5145-53

Navajo “E" No. 3 8-26-60  NE SW Sec.21-29N-14W 5270 5226 5% 5270 4600 5!16-26
*Navajo "6" No. | 9-23-60  NE NE Sec 20-29N-14W 4828 4796 4'», 4832 4200 4681-89
*Navajo "G" No. 4 I-6-61  SW SW Sec I7-29N-14W 4669 4626 4%, 4661 3900 4578-84

* Conversions fo be delayed unii/ /%’(6

satisfactory Lease Line agreements \ T /(
are effected. V Ak i,bi/
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EXHIBIT ®“C®
WATER INJECTION WELLS
PROPOSED NOKTHWEST CHA CHA GALLUP UNIT
SAN JUAN COUNTY, NEW MEXICO

Top
Completion Total Plugback Casing Casing Cement Perf
' Name _Date Location Depth Total Depth  Size Depth (Ezt.) Interval
P El Paso Natural Gas Products
o 0jo Amarillo No. 2 6-23-60 NE IW Sece 27=-29N2LW 6105 5330 5% 5376 120 53224k
S Humble 01l & Refining Company
Navajo "L¥ No, 1 9-13-60 SW MW Sec. 26-29N-1LW 5488 Skl k sl8l k800  5390-5k00
Navajo "L¥ No. k 10w=b-50 SW SW Sec. 26-29N-1lW 5591 5587 k 5587 3100  5499-5510
Navajo "L" No. 5 11-30-60 S MW Sec. 36-29N-1lW 5627 5588 by 562k 3100 5528-l1
Navaje "L" No. 15 9=8-61 SW NE Sec. 25-29N-1liW 5416 5385 In siih W8 (5308-1%5
§ (5360-65
| Pan American Petroleum
| Navaje "EM Ne. 2 8-12-60 NE SR Sec. 21-29N-1iW 5289 5238 3 5283 L6600 S1h5-53
‘ Navajo "E® No. 3 8-26-60 NE SW Sec. 21-29N-1lW 5270 5226 5 5270 1600 5116-26
Navajo "G" No, 1 9=23~60 NE NE Sec. 20-29N-1iW 4828 4796 by 4832 k200  };681-89
S S Sec. 17-29N-LIW 4669 4626 l L6611 3900  L4578-8kL

Navajo "G* No. L 1-6-61

= T it el it 0 N
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JOINT OPERATING AUREFMENT
NORTHWEST CHA CHA UNTT AREA
SAN THAN COUNTY, NEW MEXICO

THIS AGREEMENT, made and entered into as of the 1st day of __ October 5

1961, by and between EL PASO NATURAL GAS PRODUCTS COMPANY, a corporation, hereinafter
refexrred to as "El Paso Products”, EL PASO NATURAL GAS CQMPANY, a corvoration, herein-
arter referred o ss “El Paso", HUMBLE OIL & REFINING COMPANY, & corporation, herein-
after roferred to as "Husble", and PAN AMERICAN PETROLEUM CORPORATION, a corporatioi,
hereinafter referred to as "Pan American', all of said partics being sometimes
collectively xeferred to as "Working Interest Owmers'y
WITRESSETH:

WHEREAS, El Paso and El Paso Products are the owners of that Certain 01l and
Gas Lease dated December 31, 1956, in which the Navajo Tribe of Indiana is Lessox
and wvhich is designated Navajo Tribsl Lands Contract No. 14-20-603~2168 insofar as
sald lease embraces all of Seation 27, the North One-Half (N/2) and the Southeast
Quarter (SE/L) of Section 28, end the North One-Half (N/2) of Section 34, Township
2g-North, Range li~West, San Juan County, New Mexicojy and

WEEREAS, Humble is the owner of that Certain Oil and Gas Lease dated December
é}, 1956, in which the Favajo Tribe of Indians is the lessor and which is designated
Nevejo Tribal lLands Contrict No., 14~20-603-2712 insofar as said lease embraces all of
Sections 25, 26, 35, and 36, Township 29-North, Range ll-wWesi, Sen Juan County,
Kew Mexico; and

WHEREAS, Pan American is the owner of that Certain 0il and Gas lease dated

December 20, 1956, in wvhich the Navajo Tribe of Indians is the Lessor and which is

designated Navajo Tribal Lands Contract No. 14-20=-603~2198 insofar as sald lease
embraces the Northwest Quarter (NW/4) and the South One-Half (S/2) of Section 23,
and the Scuth One~Half of the Southwest Quarter (S/2 SW/4) and the Southwest Quarter
of the Southeast Quarter (SW/h SE/4) of Section 24, that Certain 01l and Gas Lease

 dated December 20, 1956, in which the Navajo Tribe of Indians is the Lessor and

vhich 18 designeted Nevajo Tribal Lands Contract No. 14-~20-603-2199 insofar as

said lease embraces sll of that portion of the South Ume-HEuii {S/2) of Section 15
lying south of the mid~-chaumel of the San Juan River, all of that portion of Section
16 1ying south of thenid-chamel of the San Juan River and all of Sections 21 and 22,
and that Certain O1il and Gas Lease dated December 20, 1956, mmcnuw Navajo Tribe
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of Indians is the Lessor aund which 1s designated NavaJjo Tribal Yands Contract iiv.
114+20-603-2200 insofar as said lease embraces all of those portions of Section 17
and 18 lying south of the mid-channel of the San Juan River, the llortheast Quarter
(¥E/4t) of Section 19, and all ot Seciiva 20, 211 of aaid land beiag in Township
20-North, Renge lh-West, San Juan County, New Mexico.

WHEREAS, all of the sbove=descxribved lands shall in this sgreement be referred
to as the Unit Area,

WHEREAS, the Working Interest Owners desire to provide for the operation and
further development of sald leasee for incressivg the recovery of oll and ges and
other hydrocarbons frum the Gallup Formatibn, including the obtaining of source
water and, in accordance with good engineering and production practices, to engege
in pressure maintenance operations, which may include (without limiting the right of
the parties to employ other methods) the injection of gas, water, or other substances,
or combinations of such, into the Gallup Formation.

NOW, THEREFORE, for and in consideration of the mmtual agreements herein set
forth, 1t is agreed as followss

ARTICLE 1
DEFINITIONS

As used Iin this agreement, the terms hereinnfter set out shall have the
following meaning:

1.1 Unit Area shall mean the lands situated within the Cha Chs Gallup Field,
Sen Juan County, New Mexico, described by Tracts in Exhibit A, and shown on Exhibit

B.
1.2 Unitized Formation ghall mean that subsurface portion of the Uunli Arsa

commonly known as the Gellup Formetion, which is that contimious stratigraphic inter-
val occwurring between the top of the Gallup Formation and the top of the Sanastee
Formation, and which is the ssme formation that was penetrated between the elevations
of plus T8L feet and plus 314 feet in El Paso's Ojo Amarillo #1 Well, located 890!
from the Noxrth and East Lines of Section 27, Township 29 North, Range 14 West, as
such formation 1s shown om the Schltmherger-«indnctiﬁa.‘.»cl-ctric&l‘log of sald well
dated April 22, 1960,

1.3 Unitized Substances shall meuan all oil, gas, gasecus substances, sulphur

contained in ges, condemsate, distillate, amd all essocisted and constituent
1iquid or liquefiable hydrocarbons within or produced from the Unitized Formation.

- 2~

W 0 =3 O \WoE W N .

)
©

[
H

12
13
1k
15
16

17
18

19

N

23
24

® 3




:
‘
&
i
¥
¢
|

1.4k Working Interest Owner shall mean any party nexreio, including a earried

working interest cwosr, Lolding an irterest in Unitized Substances by virtue of a
lease, operating sgreemert, fee title or otherwise, which interest 1s chargeable
with and obligated te pay or bear, either in cash or out of production or vilsiwiss,
a2ll or a portion of the cost of drilling, developing, producing and operating the

Unitized Foxmatlion.

1.5 Traect shall mesn each parcel of land described as such and giveu & Tract

Number ia Exhibit A,
1.6 Unit Operator shall mean the Working Interest Owner designated by the

Working Interest Owsers to devalop and operate the Unitlized Formation,
ARTICLE 2
EXHIBITS
2.1 Exhibits. Attached hereto and made a part hereof are the following
exhibits:

2.1.1 Exhibit A is & schedule which contalns the deseription, serial
mmber, date of lease or application, and ownership of each of the tracts in
-the Unlt Area insofar as is known to the Unit Operator.

2.1.2 Exhibit B 15 & map of & portion of the Cha Cha Gallup Field,
showing the boundary line of the Unit Area and Tracts thereon.

2.1.3 Exhibit C is the Accmzhting Procedure appliceble to the develop-
ment and operation of the mt Area., In the event of conflict between this
agreement and Exhibit C, thié agreement shall preveil.

2i1l.h Exhibit D contains insurence provisions applicable to the develop-
ment and gperation of the Unit Area.

ARTICIE 3
SUPERVISION (OF OPERATIONS BY WORKING IRTEREST OWNERS

3.1 Overall Supervision. Warking Interest Owners shall exercise overall

supervision and control of all matters pefta.ining to the development and operation
of the Unit Area pursuant to this sgreement. Iun the exercise of such power each
Working Interest Owner shall act solely :Ln‘its own behalf in the cspa.citj of an
individual owrer and not on behalf of the owners as an entirety.

3.2 Particuh.r Powers and Duties. The matters to be passed upon and decided

by Working Imterest Owners ehall include, but not be limited to, the following:
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2.2.1 Method of Operation. The kind, charscter, and method of operation, 1

r)

including axy type of pressure malntenmnce or secondary recovery program to
be employed.
3.2,2 Drilling of Wells. The drilling of any well within the Unit N

—_—_—
e e e

Area for use as an injection well;, or for use as a source water well. Any

other well will require ninety per cent (F0%) approval-

3.2,3 ¥Well Recompletions and Changa of Status., The recompletion,

ebandomment, or change of status of any well in the Unit Area or use of any

W & = O W F w

such well for source water, injJection or other purpcces.

3.2.4 Expenditures. The making of any single expenditure in excess of 10
- o Ten Thousand Dollars ($10,000) except as provided in Section T.9 hereins 11
provided, that approval by Working Interest Owners of the drilling, recom- 12
pletion, drilling deeper, or plugging back of any well shall include approval 13
of all necessary expenditures required therefeor a.nd for completing, testing ik

and equipping the same, including necessary flow lines, separators and lease 15

tankage. 16
3.2,5 Disposition of Surplus Fe.c:l.lities_. The selling or otherwise 17

disposing of any mgjor item of material or equipment, previously declared 18 |

surplus by the Working Interest Owners, the current list price of new 19 '

equipment similar thereto being Two Thousand Five Hundred Dollars ($2,500) ‘ 20 -
or more. 21
; i 3.2.6 Appesrances. The designating of a representative to appear 22

RIS

before any court or regulatory body in matters pertaining to unit operations; 23

provided, however, that the anthorization by Working Interest Owners of the 2k
designation of any such representative shall not prevent any Working Interest 25

A s A e

Owner, at its own expense, from appearing in perscn or from designating another 26

;
i
i
i
!
i
]

representative iniitscown behalf. 27
3.2,7 Audits, The meking of proper sudits of the accounts of Unit 28

Operator pertaining to operations hereundexy prdvidad, that such endits shall 29

(a) not be conduoted more than once each year except upon 30
the resignation or removal of Unit Operatorj and shall 3
(») bendesttheexpenseoimmlnterestmrsother 32

then the Working Interest Ovmer designated as Unit Operator; 33 .
" and |
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(c) ve upon not less thsn thirty (30) days' written notice to 1

Unit Operator.

(93

l ' 3.2.8 Inventories. The taking of periodic inventories under ihe ierms

RES

of Exhibit C.
3.2.9 Technical Services. Any direct charges to the Joint account for

gervices by consultants of Unit Operator's technical personnel not covered

by the overhead charges provided by kxhibit C or in Section 11.k4 herein.

o ® N o W

|
f( 3.2.10 Asgilgmments to Conmittees, The appeintment or designation of
| the purposes of committees or subcommittees necessary for the study of any

} : : problem in connection with unit operations. 10

‘ i 3.2.11 Plans of Development. The adoption or submission of any operating 11

and development plan to any regulatory body. 12
3.2.12 Other Matters. Other matters pertaining to the operation of 13
the Unit Area, such as 1S

(a) the removal of Unit Operator and the selection of a successor. 15

f (v) +the adjustment of investments. 16
‘ (c) the termination of this agreement, 17
ARTICLE &

MANNER OF BXERCISING SUPERVISION

k,1 Designation of Representatives. Each Working Interest Owner shall 18

advise the Unit Operator and &ll other Wdrking Interest Owners in writing the names 19

and addresses of its representative and alternate duthorized to represent and bind 20

B

i it in respect to &ny matter perteining to the development and operation of the Unit
| Area. Such representative or slternste maey be changed from time to time by written 22
notice to Unit Operator and all other Working Interest Owners. 23

h.,2 Meetings. All meetings of Working Interest Owners for the purpose of 24
considering and acting upon any matter pertaining to the development and operation 25

of the Unit Ares shall be called by the Unit Operator upon its own motion or at 26

3

the request of any Working Interest Ownmer. No meeting shall be called on less
than tven’lv (20) days' advence written notice, with agende for the meeting attached. 28

The Working Interest Owners attending such meeting shall not be prevented from 29
amending items included on the agenda or from deciding such amerded items or from 30

. deeiding such other ’iteng presented at such meeting. The miesentative of tlie 31 :
Unit Operator sball be chairman oteachneeting ST " 32 .

-5-
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4,3 Voiing Procedure, Working Xuvercst tmera ghall act upon and determine
all matters coming before them as follows:

4.3.1 Voting Interest. Im woiing on any matter each Working Interest

Owner shall have Uie vcting interest set out opposite 1ts name below, to-wit:

El Paso Products and E1 Paso, « » « « » . « 15.83 *
H\lmble L] L ] . * [ . * L d - . * + » * * L] . » h3l&"
Pan AETICAN o« ¢ ¢ ¢ o o o s 0 4 o o s « o U0.53

¥ This interest in which El Pagso Products owns the oil rights

F oW v e

and El Paso owns the gas rights shall be voted by El Paso Products.

4,3.2 Vote Required. Except as otherwise provided herein, Working

Interest Owners shall eet upon and determine all matters coming before them
by the affirmative vote of two oxr more of the parties owning in the sggregate
fifty-one per cent (51%) or more of the voting interests, and such affirmative
vote shall be binding on all parties hereto.

¥.3.3 Voting at Meeting by Non-attending Working Interest Owners. Any

Working Interest Owner not represented at a meeting mey vote on eny matter
Included on the agends of the meeting by letter or telegrem addressed to the
chairman of the meeting, provided such vote is received prior to the sub~
mission of such item to vote. Such vote shall not be counted with respect
to any item considered which is amended &t the meeting, provided, however,
non-attending Working Interest Owners may vote by msail on such smended items
following receipt of the mimates of the meeting.

k.3.4 Poll Votes. Working Interest Owners may decide any matter by
vote teken by letter or telegram, provided the matter is first sutmitted in
wxiting to each Working Intexest Owner and no meet;ing on the matter is
called as provided in Section 4.2, within seven calendar days after such
proposal is dispatched to Working Interest Owmer. Unit Opers” » 111 give
prompt notice of the results of such voting to a’l Working Interest Owmers.

ARTICL: 5
INDIVIDUAL RIGHTS AND PRIVIIEGES OF WORKING INTEREST OWNERS

5.1 Reservation of Rights. Working Interest Owners severally reserve to
themselves all their rights, powver, aut};ority and pr.ﬁrilegeé, except as expressly
provided in this agreement.

5.2 Specific Rights. Each Working Interest Ovmer shall have, among others,
the following specific rights and privileges: '

-6
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5.2;1 Access to Unit Area. Access to the Unit Ares at all reasonable

times to inspect the operation hereunder and all wells and records and data

pertaining thereto.

£,2,2 Reports by Regquesi. Tne right to receilve from Unit Operator, upon

written request, copies of all reports 4o any govermsenial sgency, reporis of
crude oll runs and stocks; inventory reports and all other dste perteining to
unit operations. The cost of gathering and furnishing data not ordinarily
furnished by Unit Operator to all Working Interest Owners shall be charged to
the Working Interest Owners requesting the same.

ARTICLE 6
UNIT OPERATOR

6.1 Initial Unit Operator. Humble 01'1’ & Refining Company is hereby designated

ag initial Unit Operator.
6.2 Resignation or Removal. Unit Operator may resign at any time. Working

Interest Owners m~y remove Unit Operator for cause by the affimmative vote of one
hundred per ;:ent (100%) of the voting interest remaining after excluding the voting
interest of Unit Operator. A Unit Operator who resigns or 1s removed shall not be
released from its obligations hereunder for a period of three (3) months after its
resignation or discherge unless & successor Unit Operator shall have taken over the
operations hereunder prior to the expiration of said period.

6.3 Selection of Successor, In the event of the resignation or removal of

& Unit Operator, a successor Unit Operator shall be selected by the Working Interest

| Owners by the vote provided in Section 4.3.2 hereof, provided, however, ithat no

Unit Operator who bas been removed may vote to succeed himself.

ARTICLE T
POWERS AND DUTIES QOF UNIT OPERATOR

T.1 - Exclusive Right to Conduct Operations. Subject to the provisions of thié

sgreement and to the orders, directions and limitations rightfully given or imposed
by Working Interest Owners, Unit Operator shall have the exclusive right and be
obligated to é.evelop and operate the Unit Area for the production of Unitized
Subata.nc;s. ‘

T.2 Workmanlike Condunct. Unit Operator shall conduct all operations hereunder

in a good and workmanlike manner and, in the asbsence of specific instructions from

Working Interest Owners, shall have the right and duty to conduct such operations in

the same manner as would & prudent opera:bor uné.er the seame ozr- einila.r‘ci;rcumsta.nces.
" .
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Unit Operator shall freely consult with Working Interest Owners and keep them adviged 1l

of all matters arising in connection with such cperations which Unit Operator, in the 2

exercise of its best judgment, considers important. Unit Operator shall not be 3

liable to Working Interest Owners for damages unless such demnges result from the i

- ©gross negligence 0r Williful misconducst of Unit-Qperaton: 5

7.3 Liens and Encumbrances. Unit Operator shall sendeavor to keep the lands 6

and. leases in the Unit Area free from all liens and encumbrances occasioned by its T

i operations hereunder, except the llen of Unit Operator granted hereunder. 8
| T.b Employees. The mmber of employees used by Unit Operator in conducti_ng 9
| operations hereunder, the selection of such employees, the hours of labor, and the 10
cdnpensation for services to be paid any and all such employees shall be determired 11

( by Unit Operator. Such employees shall be the employees of Unit Operator. 12

Te5  Records. Unit Operator shall furnish to each Working Interest Owner periodic 13

-

reports of the development and operation of the Unit Area. 14

7.6 Reports to Working Interest Owners. Unit Operator shall furnish to Working 15

Interest Owners periodic reports of the operations. 16
T-T Reporte to Govermmental Authorities. Unit Opemtor shall make &ll repcrts 1T
to govermmental authorities that it has the duty to make as Unit Operator. 18
7.8 Eogineering and Geological Information. Unit Operator shall furnish to 19
each Working Interest Owner; upon written reauesat, copies of the log of, and coples 20
. ’i of engineering and geologicel data pertaining to wells drdilled by Unit Operator for 21
’ the Joint account. 22

7.9 Expenditures. Subject to the provisions of Section 3.2.4, Unit Operator is 23
' suthorized to make single expenditures not in excess of Ten Thousand Dollars ($10,000) 24
without prior approval of Working Interest Owners except in case of blowout, explosion, 25
;'g : fire, flood or other sudden emergency, Unit Operator may take such steps and incur 26
’ ) a such expenses &s, in itse opinion, are required to deal with the emergency to safeguard ' 27

life and property; provided, thet Unit Operator shall, as pramptly as possible, report 28
the emergency and thé action taken to ytlaue Working Interest Owners. The Unit Operator 29
shall be permitted to perform well workovers, repeirs, end stimilations without addi- 30
tional approval of the Working Interest Owners, provided each sﬁch expenditure does 31
not exceed the Ten Thousand Dollar (slo,ooo) limit. 32

; ' m‘!ﬂ?, - s.z?......_...-. e

3

e—e




7‘.10 Settlement. Unit Operator may settle any single demage claim not ip- 1

Ny

volving an expenditure in excess of Two Thousand Dollars ($2,000) provided such

poyment 12 a complete settlement of such cleim and Unit Operator shall have secured 3
complete release for Workiung Interest Quuers of and from all lisbilities relating to i
the cause or alleged cause of such claim, 5

ARTICLE 8

TAXES

8.1 Ad Valorem Taxes, Unit Operator shall, beginning in the first calendar 6
year after the effective date hereof, make and file for ad valorem tax purposes all T
{ ; ' necessary renditions and returns with the proper taxing authorities or govermmental 8
‘ sub-division covering all real and personsal property, excluding the surface rights 9
to lande lying within the Unit Area and ﬁprwements located on said lands not uti- 10
lized for unit operations, of each Working Interest Owner within the Unit Area and 11
used in connection with the development and operation of the Unit Area., Any Non- 12
Operator dissatisfied with any proposed renditilon or assesament of its interest. in 13
reé.l or personal property shall have the right, at its own expense, to protest and 1k
; resist the same, All such ad valorem taxes due and payab;e on account of real and 15
personal property of each Working Interest Owner loceted within the Unit Area and 16

used in connection with unit operations shall be paid by Unit Operator for the Joint 17

account in the same manner as other costs and expenses of unit operations; provideq, 18

. however, that the account of axv Working Interest Owner owning less than a seven- 19
: eighths (7/8) working interest covered by this agreement shall be charged only for 20
‘ its proportion of the ad velorem taxes levied on the full working interest, adjusted 21

80 &5 to reflect a credit for such taxes levied bn values agsigned to outstanding 22

excess royalties, overriding royalties, snd production payments burdening such working 23

e s oo i b oA s A 8

interest. : 24
: 8.2 Direct Taxes and Asressmenta. Each Working Interest Owner shall pay or | 25
If‘ cause to be paid all ]éfoduction, severance, gathering and other direct taxes and 26
: assessments Lmposed &pon or on account of ithe productisn or handling of its share of 27
Unitized Substances. | | 28
ARTICIE 9
INSURAKCE

9.1 Insurance. Operator shall carry, with respect to unit operations subject 29
to this sgreement, such insurance ‘as set forth in Exhiﬁvit D, Insurance Provisions. 30

-9-
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ARTICLE 10

/ ADJUSIMENT OF INVESTMENDTS

10.1 Personsl Property Taken Over. Upon the effective date hereof, Working 1
, 'j ‘ Interest Owners shall dellver to Unit Operator possession of: 2
fff | 10.1.1 Wells. All wells shown on Exhibit B vhich are completed in the 3
f Unitized Formation or which Working Interest Owners determine are necessary L
/ : or deslirable for conducting operations hereunder; together with the casing, 5
! ‘ f tubing and inhole equipment up to and including the Christmas tree. 6
{ f 10.1.2 Equipment. All lease and operating equipment being used in the T
| " operation of the wells in the Dritized Formation shown on Exhibit B which 8
Working Interest Owners determine is necessary or desirable for comducting 9
operations hereunder, 10
10.1.3 Records. A copy of all production and well records pertaining to 11

: such wells. 12

, 10.2 Taventory and Evaluation of Personal Property. The Working Interest 13 -

| Owners shall appoint an inventcry camitt\eé which shall, as of the effective date ik

hereof, or as soon thereafter &s feasible, cause to be taken, under the supsrvision of 15
the Unit Operator and at unit expense; Joint physical Inventories of lease and well 16
equipment within the area shown on Exhibit "B", which inventories shall be used as a 17
A basis for determining the controlliable items of equipment to be taken over by the 18
A Unit Operator hereunder. The Unit Operstor shall notify each Working Interest Owner 19

within each separate Tract at least five (5) days prior to the taking of the inventory 20

R

with respect to said Tract, so that each of sald Working Interest Owners may make
arrangements to be represenied at the taking of the inventory. Failure of a Working 22

Interest Owner to be represented at the taking of the inventory shall, nevertheless, 23

‘bind such Working Interest Owner to accept the inventory taken by representatives of 24

' the other Working Interest Owners. Such inventories shall 3include and be limited to 25
: those items of egquipment normally considered controliable by operators of oil and 26

gas properties, as indiceted in the “Materia.lg Classification Mamal (Revised 1960)", 27
prepared by the Petroleum Accountants Seclety of Oklahama, except that certain items 28
noraslly considered noncéntrollable, such as sucker rods, Kobe tubing of siées less 29
than twvo inches (2"), and other items as agreed upon by the Working Interest Owners, 30 -
may be included on the inventories in order to insure 2 more equitable adjustment of 31

investments. All other noncontrollable items of lease and well egquipment installed RN
«10=~
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within the tpil Arca;, »)tbhough excluded from the inventories, shall nevertheless be 1

+aken over by the Unit Operator. Immedlately following counpletion, such inventories 2

shall be priced in accordance with the provisions of Exhibit C, Accounting Procedure, 3

attached hereto and made a part hereof, such pricing shall be performed under the super- 4

\n

vigion of, by the personnel of, and in the offices of the Unit Operator, with other

Working Interest Owners furnishing such additional pricing help as may be available

- O

and necessary. Casing suill te inelnded in the inventory for record purposes but shall

o

’ be excludsd from pricipvg and investment adjustment.

10.3 Investment, Adjustment, on Equipment. Upon approval by Working Interest Owners 9

of puch lovantory and evalustion, each Working Interest Owner shall be credlited with 10
the value of its interest inm all personal property, exclusive of the casing in wells, 11

1o f{aken over by the Unit Operator under Sections 10.1.1 and 10.1.2, and charged with an 12

mmount equsi to that obtained by mu.ltiplying_'the total value of all such personal 13
r proper'y, axcept casing, so taken over by Unit Operator under Sections 10.1l.1 and 1k

10.).% by such Working Interest Owners' participation ag shown in Section 11.1, If 15 -
‘ the charge sgainst any Working Interest Owner is greater than the amount credit to 16

such Working Interest Owner, the resulting net charge shall be paid and in all other 17
respects be treated as any other item of unit expense chargesble against such Working 18
Interest Owner. If the credit to any Working Interest Owner 1s greater than the 19
~ amount charged against such Working Interest Owner, the resulting net credit shall be 20 |
a paid to such Working Interest Owner by Unit Operator oﬁt of funds received by it in 21
; settlement of the charges described above. 22

10.4 Intangible AdJjustments, There shall be an adjustment with respect to the 23

o e e e

- intangible costs incurred in the following wells; El Paso P;oduct's 0Jo Amarilio 24
No. 5, Humble's "L" 10, 12, 13, 1ll, and 15, and Pan American's "E" 2 and 9 and H-15. 25
-y !

P ' With respect to each such well the Working Inmterest Owner thereof shall be credited 26

with the sum of $8,000.00, and the total of all such credits shall be charged to all 27
’ of the Working Interest Owmers in the proportions set forth in Section 11.1 Such 28
eredita and charges shall be handled in the menner set forth in the last two sentences 29
of Section 10.3 | | ' 30

10.5 General Facilities. The acquisition of warehouses, warehouse stocks,

lease houses, camps, facility systems, and office buildings necessary for operations 32
hereunder shall be by negotiation by and dbetween the owners thereof and Unit Operator, 33

subject to the approval of Working Interest Owners. There shall be no adjustment for 3%
lease rosds or #ppurbenénces. | o ’ 35
1l ‘ '
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11.4.2 Amendment of Pacility Charges. ‘The specifically authorized facility 15

i| month with a request for payment in advence, Within fifteen (15) days thereafter, 1
E each Working Interest Owner shall pay to Unit Operator its proportionate part of such 2
| ootizaic., Adjusilwcii Velween estimates and the actual costs shall be made by Unit 3
Operator al ilie close ¢f each calendar month, and the accounts of the Working Interest 4

Ovmers shall be adjusted accordingly. 5

13.4% Facility Charges. ‘I'ne charges provided for in Paragraph 12 of Section IX 6

of Exhibit C do not apply to any facility, such as water injection plants, or other 7T

similar installations, which are comstructed or acquired by the unit and operated by 8

i ‘the Unit Opersator. Im conne;ztion with any such facilities, the Unit Operator is hereby 9
authorized to charge and collect the following charge: 10

: 11.4.1 Comstruction, Addition or Alteration to Facility. EBight per cent 11

(84) of the first $25,000 of.the total cost of originsl comstruction and/or 12

sddition or alteration, and two per cent (2%) of all such costs in excess of 13

$25,000. 1%

rates may be amended from time to time by agreement between the Unit Operator and 16
f: the Working Interest Owners if in practice they are found to be insufficient or 17

excessive. ‘ 18

11.5 Commingling of Funds. No funds received by Unit Operator under this agree~ 19

ment need be segregated by Unit Operator or maintsined by it as a Jjoint fund, but may 20
be comringted with its own furd. 21
11.6 ILien of Unit Operator. Each Working Interest Owner grants to Unit Operator 22

‘e lien upon such Working Interest Owner's leasehold and other mineral interests except 23
royalty interests in each tract, its interest in &all jointly-owned materials, equip- 2k
ment and other property and its interest in all Unitized Substances, as security for = 25

payment of the costs and expenses chargeable to it, together with interest thereon at 26

the rate of six per cent (6%) per anvam as provided in Exhibit C, Accounting Procedure. 27

Unit Operator shall have the riglit to bring any action at law or in equity to entorce 20

=
b
:

~ collection of such indebtedness with or without foreclosure of such lien. In addition, 29
upon default by any Working Interest Owner in the payment of costs and expenses , 30
chargesble to it, Unit Operator shall have the right to collect and receive from the 3
purchaser or purchasers the proceeds of such Working Interest Owner's share of Unitized 32

Substances up to an amount owing by such Working Interest Owner plus interest, as 33

aforesaid, until paid. By execution hereof, each subscribing pa.rty hereto agrees that 3L




each -such pu_rc‘naser shall ve entiiled Lo x3ly wpon mit Onerator's statement concerning 1

the existence and amount of ery such default. 2
11.7 Wells Drilled by Unit Opexator. All wells drilled by Unit Operator shall 3
be drilled on a competitive contract basis ab thie usual rates prevalling in the area. k

Unit Operator may employ its own iculs and equipmcnt In the dArilling of wells, but in

such event thc charge therefor shall not exceed the prevailing rate in the area, and

such work shall be performed by Unit Operator under the same terms and conditions as

|
|
l are austomary snd usual in the area in contrects of independent contractors doing work

O~ N W

of a similar nature.
11.8 TImvestments Prior to Effectlve Date, Working Interest Owners may, prior to 10

; f the effective date hereof, expend sums for the cbtaimment of source water, the installa- 11
tion of injection equipment and the conversion of wells for Injection purposes. All 12

such expenditures shall be charged to the Joint account on the effective date hexeof. 13

ARTICLE 12

; OIL IN LEASE TANKAGE ON EFFECTIVE DATE
e 12.1 Gauge of Merchanteble 0il. Unit Operator shall make a proper and timely 1k
gauge of all lease and other tanks within the Unit Area in order to ascertain the 15
amount of merchantaﬁle 0il produced from the Unitized Formation in such tanks as of 16

T:00 AM. on the effective date hereof. All such oil aé 1s & part of the prior allow~ 17
eble of the well or wells from which the same was produced shall be snd remain the 18
property of the Working Interest Owners entitled thereto the same as if the Unit had 19

not been formed; and such Working Interest Owners shall promptly remove said oll from 20

R : the Unit Area. Any such oil not so removed may be sold by the Unit Operator for the 21
; : account of such Working Interest Owners, subject to the payment of all royalty by 22
E such Working Interest Owners to Royalty Owners under the terms and provisions of the 23
f' applicable lease or leases and other contracts. All suchk oll as is in excess of the 2k
E- < : | prior allowsble of the well or wells from which the same was produced shsll be 25
: l regardéd and treated the same as Unitized Substances produced afier the effective 26
1 ! date here;':r. If, as of the effective date hereof, any Tract is overproduced with 27
vespeet to the sllowable of the well or wells on that Tract and the amount of such 28
overproduction bas been s0ld or otherwise disposed of, such overproduction shall 29
» ‘be regarded and included as a part of the Unitized Substances produced after the 30
‘efrective ate hsrcof and the amount thereof charged as having been delivered to ' 31
the party contributing such Tract to this sgreement. ‘ 32

’ -1k~
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I AMLACLE 13
OPERATION OF NON-UNITIZED FORMATIONS

13.1 Right to Operate in None-Uritized Formetions. Any Working Interest Owner 1
now having or hereafter acquiring the right to drill for and produce oll, gas or 2
/ | minerals, other than Unitized Substances; within the Unit Area shall have the full 3
‘ : right to do so notwithstanding thie agreement. In exercising said right, however, L
! such Working Interest Owner shall exerciée every reasonsble precaution io provent 5
r’ unreasongble interfersnce with operations hereunder. No Working Interest Owner shall 6
produce Unitized Substaunces through any well drilled or operated by it. If any Working 7
Interest Owner drills any well into the Unitized Formutlon, the Unitized Formation 8
: ‘ ; shall be cased or otherwise protected in such & manner that the Unitized Formation and 9
the production of Unitized Substances will not be adversely affected, 10
‘ 13.2 Dual Completions, Notwithstanding anything herein expressed or implied 11
to the contrary, no well which 1s dually completed in the Unitized Formetion and a 12
non-unitized formation shall be taken over by the Unit Operator. The Working 13
Interest Owners or ownersg of any such well which is within the Unit Area, or any ik
revision thereof, at his, or the!: sole cost, expense apd risk, prior to the date on © 15
: which this agreement becomes effesctive as to the ".Pract on which such well 1s located 16
shall seal off with cement all formations, other than the Unitized Formation from 17
i vhich such well is producing or is capable of producing 0il or gas. 18

, ARTICIE 1k

» : TTTTES

S 14.1 Warrenty and Indemnity. Each Working Interest Owner represents and 29
warrants that, to the best of its knowledge, it is the owner of the regpective working 20
Interest set forth opposite its name 1In Exhibit A and hereby indemmnifies and holds 21
P the other Working Interest Owners harmless from any loss due to failure, in whole or 22
; _ in part, of its title to any such interest, except fallure of title arising out of 23
| operations heresunder; provided, however, that to the extent that such damages are 2h
! based upon the velues of Unitized Substances produced from such Working Interest 25
' Owner's lends such indemnity shall be limited to an amount equal to the net value 26
that hed been received fram the sé.le of Unitized Substances attributed hereusdsr Lo 27
the interest as to which title failed. Each failure of title will be effective, 28
insofar as this agreement is concerned, as of the first day of the calendar month 29
in which such failure is finaily determined, and there shall be no retrosctive ’ 30

«15=
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ad Justment of development and opez;atirig gxpenses, Unitizéd Substances, or the proceeds.
therefrom as a result of title fallure.

The acreage content of each tract hss been established using the best ivnforma-
tion availsble. In the event 1t mheequently is determined by all of the Working
Interest Owners or is finally determired by a court having jurisdiction that a mis-
colculaticn Las Lesu uwais as LU LLe dcreage convent of any tract covered herveby,’then
there shall be a retroactive adjustment, to the effective date of this agreement, of
ownershlp or productlon, lmvestments, development, and opersting costs. Such retro-
active adjustment shall rvot Include any re-evaluation of engineering or geological
interpretation used 1n establistiug ownership of production, and the original basis
of computation of such ownership shell be employed.

14.2 Failure Because of Unit Operations. The fallure of title to any working

interest in any Tract by reason of unit operations, including non-production from

such Tract, shall be borne by all Working Interest Owners 1n accordence with their
respective unit participations. Any Working Interest Owner whose title has so failed
shall remain a party to this agreement and shall contimie to participate hereunder

to the same relative degree as existed prior to the title failure.

ARTICLE 15
LIABILITY, CLAIMS AND SUITS

15.1 Individual Lisbility. The duties, obligations and limbilities of Working

Interest Owners shall be several and not Joint or collective; and nothing herein
contained shall ever be construed as creating a partnership of any kind;, Joiat venture,
or an association or trust between or among Working Interest Owners. Each Working
Interest Owner shall be individually responsible only for its own obligations as
set’out in this agreement and shall be lisble only for its proportionate share of

the costs, expenses, and lisbilities as herein stipulated. Except with respect to
dameges arising fram loss of title to a Tract each Working Interest Owmer, to the
extent of such Owner's percentage of participation, indemmifies and agrees to hold
each other Working Interest Owner harmless of and from any claim of or liasbility to

any third person, asserted upon“the ground that operations under this agreement have

- resulted in or will result in any loss or damage to such third person, to the extent,

but only %o the extent, that such claim or lisbility 1s asserted against such other
Working Interest Ovner's share of such claim or 1lisbility corresponding to the latter's
per cent of participation; it being the intention of Working Interest Owners that

-16-~
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smm 2lodm af av 14ahi14tyv to anv third verson asserted upon the ground that opera-

tions under this agreement have resulted in, or will reswlt in, any loss or damage

o
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to such third pei‘sonv shall be borne by all Working iInteresi Uwineir
their rasmactive unit participatlons.

15.2 Settlements. In the event claim i1s made sgainst any Working Interest

Owner or any Working Interest Owner is sued on account of any matter or thing arising
fram the development end operation of the Unit Area and over which such Working
Interest Owner individually had no control because of the rights, powers, and dutles
granted by thls agrecmen®:, said Working Interest Owner shall immediately notify the
Unit Operastor of such claim or suit. Unlt Operator, on behalf of the Working Interest
Owners, chall assume and take over the further handling of such claim or suit and all
costs and expenses of handling, settlipg or otherwlse discharging such claim or suit
ghall be borne by Working Interest Owmers as any other cost or expense of operating
the Unit Area.,

ARTICLE 16
IRTERNAL REVERUE PROVISION

16.1 Internal Revenue Frovision. Each Working Interest Owner hereby elects

that it and the operations covered by this agreement be excluded from the application
of Subchapter K of Chapter 1 of Subitlitle A of the Internal Revenue Code of 1951&,

or such portion or portions thereof as the Secretary of the Treasury of the United
States or his delegate shall permit by election to be excluded therefram. Unilt
Opersator is hereby asuthorized and directed to execute on behalf of each Working
Interest Owner such additional or further evidence of said election as may be
required by regulations issued under said Subchapter K, or should said reguwlations
require each party to execute such further evidence, each Working Interest Owner
agrees to execute or Join in the executlon thereof,

ARTICLE 17
NOTICES

17.‘1 Notices. All notices required hereunder shall be in writing and shall
be deemed to bave been properly served when sent by mail or telegram to the address
of the repxjesentative of each Working Imterest Owner as furnished to Unit Operatoxr
in accordance with Article 4 hereof.

ARTICLE 18
WITHDRAWAL OF WORKTYNG INTEREST OWNER

18,1 Withdrawal. If any Working Interest Owner so desires, it may withdraw
from this agreement by conveying, assigning and transferring without wazranty of
-17-
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+itle, elther express or implied; to the other Working Interest Owners who do not 1

desire to withdraw herefrom, all of the former's rigiuis, title and interest in and 2

to 1its lerse or leases, or other operating rights in the Unit Area, insofar as saild 3

leage; leases or rights pertain te the Unitlzed Formation, together with the withe L

1 draving Working Interest Owner's interast in all wells, pipe lines; casing, injection 5
equipment, facilities and othar personal property used in conjunction with the 6

: development and operation of the Unit Areas provided, that such transfer, assigmment T
! or conveyance shall not relieve said Working Interest Owner from any obligation or 8
n liability incurred prior to the date of the execution and delivery thereof. The g

, interest so transferred, assigned and conveyed shall be taken and owned by the other 10

.

f . Working Interest Owners in proportion to t}zeir respective unit participations. After 11
f the execution and delivery of such transfer, assigmment or conveyance, the withdrawing 12
é Working Interest Owner shall be reiieved from all further obligations and liability 13
4 hereunder and the right of such Working Interest Owner to any bvenefits subsequently 14
s accruing hereunder shall ceasej provided, that upon dclivery of said transfer, assign~ 15
: ment or conveyance, the assignees, in the ratio of the respective interests so acquired, 16
' shall pay to the assignor for its interest in all Jointly owned equipment, casing 7

and other personal property the net salvege value thereof, as estimated and fixed by 18

oy

: Working Inmterest Owners. This section shall not prevent a Working Interest Owner fram 19

assigning its interest, in whole or in part, subject to the terms of applicable lease 20

2

agreements, provided such assigrment 1s made subject to the terms of this agreement.

18.2 Creation of New Interest. If auy Working Interest Owner shall, after 22

executing this agreement, create any overriding royalty, production payment, or other 23

similar interest, hereafter referred o as "New Interest", out of its interest subject 24
td this agreement, such New Imterest shkall be subject to all the terms and provisiorns 25

of this agreement. In the event the Working Interest Owmner, owning the interest from 26

which the New Interest was created, withdraws fram this :.gree::e:zt‘under the teims of 27
Section 18.1, or fails to pay any expenses and costs chargeable to it under this 28

eagreement and the production to the credit of such Working Interest Owner is insuffie 29

cient for that purpose, tbe owner of the New Interest will be liable for the pro rata 30

portion of all costs and expenses which the origimal Working Interest Owner, creating 31

’» such New Intérgs%., would have been liesble by virtue of his ownership of the new 32

Interest had the same not been transferred. In this event, the 1ien provided in 33

Section 11.6 may be enforced against such New Interest. If the owner of the New Interest 34
-18- '




bears a portion of the costs and expenses or the ssm¢ 1s enIorced agminsi muvii HoW -3
Interest, the owner of the New Interest will be subrogated to ths rights of the Unit 2

Operator with respect to the interest primarily chargeable with such cosis and eXpousas. 3

ARTICLE 19
OWNERSHIP OF PRODUCTION
19.1 Beparate Owneiahiip. ALl 021, sas and other hydrocarbon substances 4
Produced and saved from the subject lands during the life of this agreement, except 5
Unitized Bubstances ussd or consumed in opcrations hareunder, or unavoidaly lost, 6
shall, subject to the paymeuni of royalty, be owned by Working Interest Owners as 7
tonants in common in the following proportions, to-wit: 8
nh”mct!mﬂnhw.oc.. e o ¢ & o 0015383*
Kn‘bl........."....--........oh3-6~
m mricm' L ] L] L] * L] L] L d . L L] * * » - * * . * * m. gi;
[ | ®*A11 prod.uction sttributable to this interest shall be cwned by E1 Paso Products.
E
f Each party hereto shall separstely owr its proportionate share of all such 9

production and shall at all times take, receive and separately dispose of its propor- 10

} tionate share of such production to vhamsoever it may desixre. To the axtent that 11
“ royalty production is not taken ir kind, each Working Interest Ovner shall pay or 12
cause to be paid all royalties, overriding royalties and cther payments out of 13

produotion due and peyable under its leases included in the Unit Area, provided that 1k

the basic one-eightk (1/8) royalty prescrided Dy the terms of each of the leases 15

eovered hereby shall be borne by the perties hereto in the proporticns hereimsdbove 16

set forth in this Section 19.1 17 )
19.2 Failure to Take in Kind. If any Working Interest Owmer should fail to 18

take or adequately provide for the disposition of any part of its share of ths pro- 19

duoction from subJject lands, Unit Operator sball have the right, revocable at will, 20

©

Lo : subJject to the provisions of Section 19.1, to dispose of such production on a day-to-
: ’ day basis at not less than the prevalling market price in the area for like production 22
and such Working Imterest Owner, upon such disposition, shall be considered as having 23

received the same; provided, hmitnr, that any procesds received by Unit Operator 2k
: from sucn disposal shall, =swhlisst to payment of icydty, overriding royulties, and 25

other payments out of production, be credited and paid to much Working Interest Owner 26

1’“ the reasonable costs and expenses incurred in making such disposition. 27
A,
Y. S
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19.3 Payment of Rentals. Eaoh' Working Intercat Ovner shall timely pay all

rentala whinh hesscme Aus and payabls under the termc and previsic

leasss committed to this sgreement and, on or bvefore the data om vhich sush rentald:

shall become due and payabls, shall furnish evidence of such payment to the other

parties hereto. To ths extent that such rontals s0 pald are attribuiadbls to land lying

within the Unit Area and are unot recovered by the withholding of royalty pursuant to
the terms of the leases covered heredby, they shall be treated as items of operating
expense hereunder, incurred at the end of the year specified in the lease or leauses

for which such payments are made.

ARTICLE 20
FJORCE NAJEURE

20.1 JYorce Majeure, All obligatioms of each party hereto, except for the

peyment of money, shall be suspended vhile said party is prevented from complying
therewvith, 1n‘vholo or in part, by strikes, fire, war, civil disturbances, acts of
God, federnl, state or municipal laws, orders or regulations, inability to secure
materials, or other causes beyond the reasonable control of saiéd party. This agree-
ment or the leases or other interests subject hereto shall 2ct by terminated by reascn
of suspension of unit operations due to the aforesaid causes. Any party hereto who
relies upon this Section 20.1 as excusing any performance hereunder, extending this
sgreement, or extending any interest or estate in oil or gas-in-place shall, within
& reasonable time after the occurrence of the liuterference giving rise to the appli-
cation of this section, give written notice to all other perties hereto stating
reasonable particulars of such intsrference, and shall use diligence to obviate the
same. Said requirement that reasonsble diligence be used to cbviate any such inter-

ference shall not be deemed 10 require any party to settle any labor dispute against

its will.
ARTICIE 21
EFFROTIVE '.‘.‘.!'!. AND TENM
as of October 1, 1961,
21.1 Effective Date. This agreement sball bebSimc effective jon-the -Sivet
and rator shall take possession of and commence te operate Unit Area hereunder

“2onth -next -Fol-hoving -She -ensention -of tiie -agrement by all

v
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21.2 fers. This agremment shall comtimue in full force and effect for amd 9D 2

x
during the time that Unitized Substances aye prodnood in ming quantities and there-
after until all wells Jointly owmed by Working Interest Omorl have been sbandoned
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and plugged or turned over to Working Intereat Owners in accordance with Article 22 1

' hereof, and all personal and real property owned by the Working Interes;t Owneré has 2

been disposed of by Unit Operator irn accordance with lastructions of Working Interest 3

Ownexrs. 4
ARTICLE 22

- ABANDONMENT OF WELLS

22.1 Rights of Former Owners. If Worklng Interest Owrners decide to permanently

asbandon ayy well withiv the Unit Area prior to termination of this agreement, Unit
Operstor shall give written notice of such fact to tne Working Interest Owners of the

Tract on which such well is located and sald Working Intereet Owmers shall have the

o OO 3 O W

right apd option for a period of ninety (90) days after receipt of such notice to
notifly Unit Operator of thelr election to take over and own said well and to deepen or 10
plug back said well to a formation other than the Unitized Formation. Within ten (10) 11
days after sald Working Interest Owners bave so notified Unit Operator of their desire 12

to take over such well, they shall pay to the Unit Operator; for credit to the Joint 13

account of the Working Interest Owners, the amount as estimated and fixed by Working - 14
Irterest Owners to be the net salvage value of the salvable casing and equipment in 15
and on said well. At the same time, the Working Interest Owners taking over the well 16
: shall agree by letter addressed to Unit Operator to effectively seal off and protect 17
; the Unitized Formation, and at such time as the well 1s ready for abandomment to plug 18

and abandon the well in a workmanlike manner in accordance with applicable laws, In 19

i R AT DR AT, 7 1 AT

‘the event the Working Interest Owners of a Tract do not elect to take over a well 20
& located thereon which is proposed for abandomment, Unit Operator shall plug and 21
ebandon the well in accordance with applicable laws. 22
S ARTICLE 23
b . ABRANDONMENT OF OPERATIONS
23.1 Termination. Upon termination of this agreement, the following will 23
oceurs 2k

23.1.1 0il and Gas Rights. Possession of all oil and gas leasehold rights 25

in and to subject lands shall revert to the Working Interest Owners thereof. 26
23.1.2 Right to Operate. Eacht Working Interest Owner desiring to take 27
over and contime to operate any well or vells located on the portion of the 28
subject lands covered by its lesse may do so hy paying T!!\_it Operator, for the © 20 G
credit of the Joint account,’ the salvage value of the casing and equipment in 30
and on the well less the costs’ of recovering and salvaging the same, and by 3
i v . , o ,
|
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agreeing to properly plug néh mch well at such time as 1t is abandoned.

23.1.3 Salvaging Wells. With respect to all wells not taken over by

Working Interest Owners, Unit Operator shall at the Jjoint expense of Working
Interest Ownexs salvege as much of the casing and squirment in or on suoch
wells as can economically and reasonably be salvaged and shall cause the same
%0 be properly plugged and tba.ndoned.‘

23,1.% Cost of Selvaging. Working Interest Owners shall share the costs

of salveging, liquidating or other distribution of assets and properties used
in the dsvelopment and cperation of the Unit Area in proportion to their
respective unit participations.

ARTICLE 2k
SUCCESSORS AND ASSIONS

2k.1 Successors and Assigns. The terms amd provisions hereof shall be cove-

aants ruxning vith the lands and unitized leases coversd hereby and shall be biading
upon and imure to the benefit of the respective heirs, successors amd assigns of the
parties hersio. '

ARTICLE 25
LANS AND REGULATIONS

£5.1 laws and Regulations. This agreement shall be subject to ths conservation

laws of the State of New Mexico, to the valid rules, regulations and orders of the
New Maxfico Oil Conservation Commission, and to all other applicable federal, state
and municipal laws, rules, regulations and orders. It is mot the intention of this
agreemsnt to liait, restrict or prorate production from the Uait Ares, it being recog-

nized that such powers are exclusively exercised by govermmental authority.

Article 26 contained on Pags 22a is a part of this Agrsemsmt prior te its
execution,

IN VITHESS WEERECF, the parties have respectively executed this agreement as
h &ﬂndsynndmrtiratabmvrittu.
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f‘ EL PABO NATURAL GAS PRODUCTS OOMPARY

APINOTY |
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ARTICLE 26
SUPERVISION AND RIGHTS OF INDIAN LESSORS

26,1 Supervision and rights of Indian Lessors. It is agreed

bstween the parties hereto that the Seﬁretary of the Interior, or his
duly authorized representative, shall have the right of supervision over
all operations within the area covered by this Joint Operating Agreement
to the»same extent and degree as provided in the applicable oil and gas
mining leases on Navajo Tribal Lands and in the applicable oil and gas
regulations of the Department of the Interior.

It is further agreed that nothing herein contained and no
approval hereof by the Navajo Tribe or the Bureau of Indian Affsirs shall

impair any of the rights of the lessor or relieve any of the duties of

the lessee under said Tribal Leases,

228
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ADIES WITHESS:

y%zj,‘;,cai,.,—

ATTEST:

Assistant Secretary
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ATTORNEY - IR - FASY

ERELE 01l & REFINING caurm

BRY== ALMC

Irs Atternay im Fact ‘
J. J. Mullane O. K. se ”ng

Attorney in Fact ‘,’“;‘W—r
[ B V.",“-

”

APP




AR

e

I | L (AR

AR SR PR O i3

AR e

CORPORATE ACKNHOVLEDGMEWSR

SYATE OF TEXAS
oI O FL PASO
Un this /Aj" day of &\W , 196 ! » before me appeared

Roland L. Hambllp

, to me persomally kmown UG, veing by

we dnlw ==2io QiG say that he 1s the _ Ttarnsv.InFact

of EL FABO YATYRAL GAS FRODUCTS COMPANY, and that the seal affixed +o said inotrumeant
is the corporute sesl of said coxporation and that said instrwsent was signed and ssaled

in behalf of said corporation by authority of its Board of Directors, snd said
RoYand €. Hambiin

acknovledged said instrument to be the
free sot 224 S5ud of said corporationm.

I¥ WIXNESS WEEREOF, I have hereunto st xy hend and effixed my seal on this, the
day anit _yur;“t'&tlt above written,

S 2% it //,“ecusz
" ey 1. Sa%0N IC in and for

M' *" tor §1 Pass County, Tonas
Ny g.—::o:: l-:m; Juas 1, 1988 EL Pasp

County, ___JLXAS

* . . L4 * . . L4 . » [ 4 » L] L] L * L] . . L4 > L4 L4 * L 4 . * L * . Ll e . . - < - * . * * a . . L]

o /g .
coumTY O @VI{:Q "
On this /o day of Qé‘k’ és: 2y s 196/ , before me appeared

Sem Smith

» to me personally kmown, who, being

Py me duly sworm 4id say that he 1is the ALTORNEY - i - tAR1 of

EL PASO FATURAL GAS COMPANY, and that the seal affixed to said instrument is the corporate

seal of said caorporation and that said instrument was signed and sealed in bebalf of

sald corporstien by suthurity of its Board of Directers, and said Sem Smith

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

IN WITHESS WHEREQF, I bave hersunto set my hand and sffixed xy seal om this, the
day and year first above written.

-YAYLOR
T iuso Connty, Tonan

:!.fn- Jese 1, 1902 7,

X o
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STATE OF OXLAHOMA, )
ss,
COUNTY OF OKLAMOMA,)

On this 29th day of November, 1961, befoxre me appeared
J. J. Hullaas, to me personally knowm, who, being dy me duly sworn
did say that he 1is the Attormey-in-Pact of KUMEIE OIL & RRFINING
COMPANY, and that said instrument was signed in behalf of said
corpocrstion by authority of its Board of Directors, and said

J. J. Mullane acknowledged said instrument to be the free act

N l!'/i'“"’ and deed of said corporation.
LRy,
”', IN WITRESS WHEREOF, I have hereunto set my hand and
)
M1 C affhmed my ssal om this, the day and year first above written.
Y FORT D .
B W
5"0:.7_\‘ E .
d _‘..;'h
e My commisaion expires: Kotary Public {a and for

March 27, 1965 Oklahoms County, Oklahoma




On thia Ay 6f pacazhas _; 186 1 ., hefore mo appeared
: Raysaad D. Slean , to me persomally known, who,

being by me duly sworn did sey that he is the Attorney in Pact

; & REPTHTNG OXMUANY, awd -Akat . ihe -seal .affixed 4o .sadd -dast;umend 4o -She

orpompie -seal .of .said cxxporation and that said instrument was signed amd-seeled in
behall of said corporation by authority of its Board of Directors, snd said
Raymond D. Slean acknowledged said instrument to be the

free act and deed of said corporation.
IN WITKESS WHEREQF, I have hereunto set my hand and affixed my seal on this, the

day and year first above writtena.

NOTARY PUBLIC in and for

Denver County, Colorade
STATE OF TEIAS
COUNTY OF TARRANT
o trts 6% aay ot Dgreofou ,196) , vetore ma sypesced
C. F. BEDFORD 5, to me persomally knewn, who, being 5y ms &uly sworn

41d say that ke is ATTORNEY-IN-FACT of PAN AMERICAN PETROLEUM CORPORATION, snd that the
seal affixed to said instrument is the corporate seal of said ccrporatiom and that
said imstrument vas signed and sealed in bahalf of said corporation by suthority of
its Board of Directors, and said & F. BEDFORD acknowledged

said instrument to be the free act and deed of said corporation.
IN VWITHRRS WEEREQF, T have hersuntc =23t o Land aad allised ay seai om tais, e

éay aad year first above wristen.

.......... ¢
PN, Ada Belle Zartman
‘.\-* .'~J
T Tn and Tor
<= \A :
. “\{ ! County, TEXAS
e ‘;‘. ......... - » ( 3

-2’-




EXHIBIT "A"

SCHEDULE SEOWING THE PERCINTAGE AND KIND OF OWNERSHIP

OF ALL LANDS
TOWNSHIP 29 NORTH,

WITHIN THE NORTHWEST CHA CHA UNIT

RANGE 14 WEST, SAN JUAN COUNTY, NEW MEXICO

Serial No. & 4
Date of Lease Basic Royalty ORRI and
Deseription No. Acres or Application & Percentage lessee of Record Percentage
NAVAJO TRIBAL LAND
_T=29-N, R-1li-y- 989.17 14-20-603-2200  USA in Trust for Pan American None
Sec. 17 ~ A21 South of Mid- 12-20-56 Navajo Trive :
Chennel, San Juan 12.50%
River
Sec. 1& - A1) South of Mid-
Channel, San Juan
River
Sec. 1§ - NE/4
Sec. 2¢ - ALL
T-29-N, R-lk-W: . 1595.68 14-20-603-2199  USA in Trust for Pan American None
Sec. 15 - A11 that portion 12-20-56 Nava jo Trive
of the §/2 lying 12,504
south of Mid~-Channel,
San Juar. River
-Sec. 16 - A1l South of Mid-
Channel, San Juan
, River
Sec. 21 - ALL
Sec. 22 « ALL
T-29-N, R-14-W: . :
Sec. 25 - WEE s/2 600.00  14-20-603-2198  USA in Trust for Ppag American - ¥ope
‘Sec, 24 - S/2 SW/h ang 12-20-56 Ravajo Tribe : -
: W/l sefk 12,504

Working Interest and

Percentage
Pan American 87.50%
Pen American 87.50%
Pan Amerfcan - 87.5098




EXBIBIT "A" (Cont'd) ,‘

Pags 2

Traxt

No. Description

——— —

4 2-29-N, R-2k-w: -

Sec. 27 - ALL

Sec. 28 -~ N/
3% - N/2

Sec.

5 T-29«i¥, R~1h..W:

Sec.
Sec.
Sec.
Sac.

* - 'he gas rights in Trat No. & are ovmed b
roducts Company. The oil rights are sub

25 - AL
26 - ALl
35 - ALL
36 -~ ALL

and SE/%

Serial No. &
Date of Lease Basic Royalty
No. Acres or Application & Percentage Lessee of Record
Luk0.00 14-20-603-2168 USA in Trust for El Paso Natural
12-31-56 Navajo Tribe Gas Products
12.50% Company
2560.00  -14-20-603-2172  Ppaul Jones, Humble 01l &
Chairman for Refining Company
the Navajo

Y El Paso Netural Qas
Ject to a 6.25% produc

Company

tion

S A S 1 T A

Iribal Conncil
for the KNavajo
Tribe of
Indians
12.50%

ORRI and

maunoummmm

None

None

and the oil rights in said tract are owned by El1 Easo Natural Gas
payment owned by El Paso Natural Gas Company. S

Working Interest and W E

Percentage

El Paso Natural
Gas Products Co.
and

El Paso Natural :
Gas Company* 87.50%

Hunble 01l &

Refining Company 87.50%
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PASO-1-1955-2

FORM 13§ 12.89
PRINTED 1M U.S5.A,

EXHIBIT Yo

Attached d mad t of . JOINT OPERATING ACREEMENT
ached to andmade & PRORTAWEST CHA CiA ONVT ARRA T

ACCOUNTING PROCEDURE
(UNIT AND JOINT LEASE OPERATIONS)
1. GENEKAL, PROVISIGNS
1. Definitions

“Joint property” as herein used shall be construed to mean the subject area covered by the agreement to which this “Accounting Procedure” is at-
tached,

“Operator” 25 herein used shall be construed to mean the party designated to conduct the development and operation of the subject area for the
joint account of the parties hereto.

"Non-Operator” as herein used shal} bé construed to mean any one or more of the non-operating partics.

2. Statements and Billings
Operator shall bill Non-Operator on or before the last day of cach month for its proportionate share of costs and expenditures during the preced-
ing month. Such bills will be 2ccompanied by statements, reflecting the total costs and charges as set fortin under Subparagraph C .. below:
A. Statement in detail of all charges and credits to the joint account.
B. Statement of all charges and credits to the joint account, summarized by appropriste classifications indicative of the nature thereof.
C. Statements as follows:
{1) Deuailed statement of material ordinarily considered controllable by operators of oil and gas properties;
{2) Statement of ordinary charges and credits to the joint account summirized by appropriste classifications indicative of the nature thereof;
and
(3) Detailed statement of any other charges and credits.

3. Payments by Non-Operator
Each party shall pay its proportion of ail such bills within fifteen (13) days after receipt thereof. 1f payment is rot made within such time, the
unpaid balance shall bear interest at the rate of six per cent (6%) per annum until paid.

4. Adjustments

Payment of any such hills shaii not prejudice the right of Non-Operator to protest or question the correceness thercof. Subject to the exception

noted in Paragraph § of this section I, all statements rendered to Non-Operator by Opeeator during any calendar year shall conclusively be presumed
3 to be true and correct after twenty-four (24) months following the end of any such catendar year, unless within the said twenty-four (24) month
i

period Non-Operator takes written exception thereto and makes claim on Operator for adjustment. Failure on the part of Noa-Operator 10 make

claim on Operator for adjustment within such period shall establish the correctness thereaf and preclude the filing of exceptions thereto or making

of chims for adjustment thereon. The provisions of this paragraph shall not prevent adjustments resulting from physical inventory of pruperty as
provided for in Section VI, Inventories, hereof.

5. Audits

A Non-Operator, upon notice in writing to Operator and all other Non-Operators, shall have the right to audit Operator’s accounts and reccrds
relating to the accounting hereunder for any calendar year within the twenty-four (24) month period following the end of such calendar year, pro-
vided, however, that Non-Operator must take written exception to and make claim upon the Operator for all discrepancies disclosed by said
audit within said twenty-four (24) month period. Where there are two or more Non-Operators, the Non-Operators shall make every reasonable
effort to conduct joint or simultaneous audits in 2 manner which will result in 2 minimum of inconvenience 0 the Operator.

v
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II. DEVELOPMENT AND OPERATING CHARGES
Subject to limitations bereinafter prescribed, Operator shall charge the joint account with the following items:
1. Rentals and Royalties

Delay or other rentals, when such rentals are paid by Operator for the joint account; royalties, when not paid directly 1o royalty owners by the
purchaser of che oil, gas, casinghead gas, or other products.

2. Labor

A. Salaries and wages of Operator’s employees directly engaged on the joint propcrty in the development, maintenance, and operation thereof,
including salaries or wages paid to geologists and other employees who are temporarily assigned to and directly employed on a drilling well.

B. Operator’s cost of holiday, vacation, sickness and dissbility benefits, and other customary allowances applicable to the salaries and wages charge-
able under Subparagraph 2 A and Paragraph 11 of this Section II. Costs under this Subparagraph 2 B may be charged on a “when ind as
paid basis” or by “percentage assessment” on the amount of ‘salaries and wages chargeable under Subparagraph 2 A and Paragraph 11 oi this
Section II. If percentage assessment is used, the rate shall be based on the Operazor’s cost experience.

C. Costs of ‘ap‘llnluuca i nuuu-uuxwrn insanre puszvant v umsmcnts lmpuxu uy 5ov=unu=uu| uu!mu, whick s .y,nn-h!- k2 vr;:;:;:': Later

cost of salaries and wages as provided under Subparagraphs 2 A, 2 B, and Paragraph 11 of this Section IL

BRI T

3. Employee Benefits
Operator's “current cost of established plans for employees’ group life insurance, hospitalization, pension, retirement, stock purchase, thrifc, bonus,
and other benefit plins of a like nature, applicable to Operator’s labor cost, provided that the toial of such charges shall not exceed ten per cent
(10%) of Operator's labor costs as provided in Subparagraphs A and B of Paragraph 2 of this Section 11 and in Paragraph 11 of this Section IL
4. Material ) * .
Material, equipment, and supplies purchased or furnished by Operator for use of the joint property, So far as it is remsonably practical and con-
it with efficien: and ical operation, only such miaterial shall be purchased for or transferred to the joint property as may be required for

immediate use; and the accumulation of surplus stocks shall be avoided.
5. Transportation

Teansportation of employees, equipment, material, and supplies necusary for the develop , mai nce, and operation of the joint property

subject to the following limitations:

A, If material is moved to the joint property from vendor's ot from the Operators warchouse or other- properties, no charge shall be made to the
joint account for a distance greater than the distance from the nearest reliable supply store or railway receiving point where such material is
available, pt by special ag with Non-Operator.

T T Mo P RE S TS
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than the duuncc from |h¢ nesrest rediable supply store or ralway rizeiving point, except by specisl sgreement with Non-Operstor. No chasge
thall be made to the joint sccount for n.oving material 1o othes properiies belonging to Operator, except by spcisl agreemtnt with Non-Operator.

8. Bervice
A, Outside Services:
The cot of contsact srvices and uulmu procurzd from outside sources.
B. Use of Operator’s Equipment and Facilities:
Use of snd service by Operator's exclusively owned equipment and facilities a5 provided in Paragriph 3 of Section 11 entitled “Operator’s Ex.
clusively Owned Facilities.”

7. Damages and Losses to Joint Property and Equipment

All costs or expenses necesssry 10 replsce of repair damager or losses incurred by fire, flood, storm, theft, sccident, or any other cause not con-
trollable by Operator through the sxercise of reasonsble diligence. Opcruor shall furnish Non-Operator written notice of damasges or losses in-

curred 35 soon s practicable sfues report of the 1me hay Lexn incived Ly Cpsiaion

8. Litigation Expense

Al costs and expenses of litigstion, or fegal srvices otherwise necessary or espedient for the protection of the joint interests, including attornays’

fees and expenses 83 hereinafter provided, together with all judgments obtsined againit the pirties or any of them on sccount of the joint operstioar

under this agreement, and sctusl expenses incurred by any party or parties hereco in securing evidence for the purpose of defending sgsinit sny
sction or claim prosvecuted or urged against the joint sccount or the 1ubject matrer of this agreement.

A. If 2 majority of the interests hereunder shell so agree, actions or clsims sffecting the joint interests hercunder may be handled by the legsl
scaff of one or more of chie parties hereto; and s charge commensurate with cost of providing snd fuenishing such services rendered may be
made sgsinst the joint sccount; but no such charge shall be made until 1pproved by the legsl departments of or stcorneys for the respective
partics hereto.

B. Fees and expenses of outside sttorneys shall noc be charged to the joint sccount unless authorized by the majority of the interests hereunder.

9. Taxes
All taxes of every kind and nature scsensed or levied upon of in connection with the properties which ace the subject of chis agreement, the preduc-
tion therefrom or the opersiion thereof, and which taves have ban psid by the Operator for the benefit of the parties hereto.

i6. Insurance and Claims
A. Premiums paid for insustnce required ¢o be carried for the benefit of the joint sccouwnt, together with sl expenditures incureed snd peid in
setelement of any and 3!l losses, claims, dsmages, judgments, and other expenses, including legal services, not recovered from insurance carrier.
) B. If no insurance is required to be carried, all sctusl expenditures incurred snd paid by Operstor in settiement of any snd all losem, cliims, dsm-
\ ' : 1ges, judgments, snd any other sxpenses, including legal services, shall be charged to the joint sccount.
\

11, District and Camp EKxpense (Field Supervision and Camp Expense)
A pro rats portion of the sslaries snd expenses of Operator’t production superintendent and other smployess merving the joint peroperty snd other

| ‘ properties of the Oparstor in the same operating srea, wbou timc is not sllocated directly to the propertises, and s pro rsts portion of the cest of
: maintaining snd opersting 3 p tion offi Amnuzm_nimi.n:.__-
’ Wt locsted st or nesr ... 7 Y NEAEN " D-r‘qu...co Oor s compcnblc office if locatioa changed), and

necessary suboffices (if any), maintained for tln convenience of rhc sbon-dcxnbod office, and all necesssry campe, including housing facilivies for
employees if required, used in the conduct of the operstions on.the jcint proparty and other propertiss opersted in the ssme locality. The exponss
of, less sny revenue from, thess facilities should be inclusive of deprecistion er a fair monthly rentsl in liew of deprecistion on the investment. Such
S "hhug« shall be somortionad o2 2l properties served on some equitable bisis consistent ‘with Operator’s sccouating practice.

v
AP

12. Administrative Overhead
Operstor shall have the right to sseers sgainst the joint property covered hersby the following v t and administrative overbesd charpes,
which shall be in lieu of all expenses of all of fices of the Operstor not coversd by $sction 11, Paragraph 11, shove, including salarin and expenses
of personnel asigned to such offices, except that sslaries of geologists and ether employess of Op who are temporerily sesigned to aad directly
srving on the joint property will be charged 2s provided in Section II, Paragraph 2, sbove. Selarics and expensss of ocher technical employem as-
signed to such offices will be considered 83 coversd by overhesd charges in this paragraph unless charges fec such sslsries and expenses are agreed
wpon between Operstor and Non-Operstor as 2 direct charge to the joint property.

WELL BASIS (Rate Per Wall Per Meuth)

PRODUC: V@ WILL RATE
Dapth)

£ um.ﬂ. WLl {Ves Completion .
Al Wels
Well Depth Soch Well Fest Five Mont Plve Over Tea

—_ALL DEPTES $_ 225 ___$_ % $ % $

£
A. Overhaad chargm for drilling wells ohall begin on the dats each well is spudded end cerminste whea it is on production or i plugged, m the
“cae way be, excopt that no charge shall be made during the suspension of drifling eperstions for fifteen (15) or more consscwtive days.
3. In conmection with overhesd charge, the stetus of wells shall be o follows:
! (1) Imjection wells for recovery operstions, suck se for repremure or water flood, shall be incinded in the overhead schedule the same o8 produc-

ing ol welle, ] .
: (2) Water supply wells urilized foc water flooding eperations shall be inciuded in the overhead schedule the same 3 producing ol wells.
())pr&”hhlnﬂh:hm@nwwmnﬂmdw
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(4) Wells permanently shut down but on which plugging operations are deferred shall be dropped from the overhead schedule at the time the

shutdown is effected. When such wells are plugged, overhead shall be charged ar eha nmeaducies well cons dontn s (0 00 (GUiied Tur sie
" plugging operation.

(53 Wells being plugged back, drilled deeper, or converted 1o a source or input well shalf be included in the overhead schedule the same 2 drill-
ing wells,

(6) Temporarily shut-down wells (other than by goveramental regulatory body) which are not produced or worked upon for a period of a full
calendar month shall not be included in the overhead schedule; however, wells shut in by governmental regulatory body shall be included
in the overhead schedule only in the event the allowable production is transferred to other wells on the same property. In the event of a
unit allowable, a1l wells capable of pr(;ducing will be counted in determining the overhead charge.

(7) Wells completed in dual or multiple horizons shall be considered as two wells in the producing overhead schedule.

(8) Lease sale water disposal wells shall not be included in the overhead schedule unless such wells are used in 2 secondary recovery program
on the joint property.

C. The above overhead schedule for producing wells shall be zpplied to che tutal number of wells operated undee the Operating Agreement te which
this accounting procedure is attached, irrespective of individual leases.

D. It is specifically understood that the above overhead rates apply only to drilling and producing operations and are not intended to cover the
construction or operation of additional facilities such a3, but not limited ro, gasoline plants, compressor plants, repressuring projects, salt water
disposal facilities, and similar installations. If at any time any or all of these become necessary to the operation, a separate agreement will be
reached relative to an overhead charge and allocation of district expense.

E. The above specific overhead rates may be amended from time to time by agreement between Operator and Non-Operator if, in practice, they are
found to be insufficient or excessive.

13. Operator's Fully Owned Warehouse Operating and Maintenance Expense
(Dcscnbe fully the agreed procedure to be followed by the Operator)

aod malulenacce e:x.pense of Opemtor's fnllynowned warehouse,

14. Other Expenditures
Any expenditure, other than expenditures which are covered and dealt with by the foregoing provisions of this Section II, incurred by the Opera-
cor for the necessary and proper development, maintenance, and operation of the joint property.

MI. BASIS OF CHARGES TO JOINT ACCOUNT
1. Purchases

Material snd equipment purchased and service procured shall be charged at price paid by Operator after deduction of all discounts actually received.

2. Material Furnished by Operator
Material required for operations shall be purchased for direct charge to joint account whenever pracricable, except that Operstor may furnish such
material from Operator’s stocks under the following conditions:
A. New Material (Condition “A")

(1) New material transferred from Operator’s warchouse or other properties shall be priced f.o.b. the neazest reputable supply store or rsilway
receiving point, where such material is available, at current replacement cost of the same kind of material. This will include macerial such
as tanks, pumping units, sucker rods, engines, and other major equipment. Tubular goods, two-inch (2”) and over, shall be priced on car-
load basis effective at date of transfer and f.o.b. railway receiving point nearest the joint account opecation, regardless of quantity transfereed.

(2) Other material shall be priced on basis of a reputable supply company's preferential price lisc effective at date of transfer and f.0.b. che store
or riilway recciving point nearest the joint iccount operation where such material is available.

(3) Cash discount shall not be allowed.

B. Used Material (Condition “B” and “C”")

{1) Material which is in sound and serviceable condition and is suitable for reuse without reconditioning shall be classed as Condition “B" and
priced at seventy-five per cent (75%) of new price.

(2) Material which cannot be classified as Condition “B” but whlch
(2) Afrer riconditicaing will be furcher serviceabie tor ongmzl finction as good secondhand material (Condition "B") or
(b) Is serviceable for original function but subs:annaily not suitable for reconditioning,
shall be classed as Condition "'C” and priced at fifty per cent (509 ) of new price.

(3) Material which cannot be classified as Condition "B” or Condition “C'* shall be pnced at 3 value commensurate with its use,

(4) Tanks, buildings, and other equipment involving erection costs shall be charged at applicable percentage of knocked-down new price.
Whenever ials and equip t are not readily obtainable ‘at the customary supply point and at prices specified in Paragraphs 1 and 2 of this
Section II1 b of ional emergencies, strikes or other unusual causes over which the Operator has no control, the Operator may charge the
joint account for the required materials on the basis of the Operator’s direcc cost and expense incurred in procuring such materials, in mahng it
suitable for use, and in moving it to che location, provided, however, that notice in writing is furnished to Non-Operator of the proposed charge prior
w0 billing the NorIpOpentor for. the material and/or equipment acquired pursuant to this provision, whereupcn Non-Operator shall have the righe,
by so electing and notifying Operator within 10 d+ 1ys after receiving notice from the Operator, to' furnish in kind, or in tonnage 3¢ the parties may
agree, at the location, nearest railway receiving point, or Operator's storage point within a comparable distance, all or ‘part of his share of maerial
and/or equipment suitable for wse and acceptable to the Operator. Transportation cxts on any such material furnished by Noa-Operstor, st any
poing other than at the location, shall be borne by such Non-Operator. If, pursuint to the provisions of this paragraph, any Non-Operator furnishes
material npd/ox equirment in kind, the Operator shall make appropriate credits therefor to the account of said Non-Operator.

4. Warranty of Material Furnished by Operator
Operator does not ‘warrsnt the material furnished beyond or back of the desler's or facturer’s g y; and in case of defective material, cred-
it shall aot be passed until adjustment has been received by Operator from the manufacturers or their agents.

5. Operator's Exclusively Owned Facilities

The following rates shall apply to service rendered to the joint account by facilities owned exclusively by Operator:
A. Water, fuel, power, compressor snd other auxiliary services at rates commensurate with cost of providing and furnishing such service to the
roint account but not exceeding rates currently prevailine in the field whete the ioint nrancerty ¢ lacatad
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B. Autumotive equipment at rates commensurate with cost of ownership and operation. Such rates should generally be in line with the schedule of
b ermas emal ince
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joint account operations and revised from time to time. Automotive rates shall include cost of oil, gas, repairs, insurance, and other operating
expense and depreciation; and charges shall be based on use in actual service on, or in conncction with, the joint zccount operations. Truck
and traceor cates may lnclude wages and expenses of driver.

T A fili dae 3hill be charged for the use of dnllmg and cleaning-ovt tools and any other items of Operator’s fully owned machinery or equip-
ment whick shall be ample to cover maintenance, repairs, depreciation, and the service furnished the joint property; provided that such charges
shalt not exceed those currently prevailing in the field where the joint property is located. Pulling units shall be charged at hourly rates com-
micasurate with ihe wosi of owneiship and operation, which shall include repairs and maintenance, operating supplies, lnsurance, depreciation, and
taxes.  Pulling unit rates may include wages and expenses of the operator.

). A fair rate shall be charged for laboratory services performed by Operator for the benefix of the joint account, such as gas, water, core, and any
other analyses and tests; provided such charges shall not exceed those currenely prevailing if pecformed by outside service laboratories.

F. Whenever requested, Operator shall inform Non.-Operator in advance of the rates it proposes to chirge.

I, Rates shall be revised und adjusted from time to time when found to be cither excesive or insufficient.

1V. DISPOSAL OF LEASE EQUIPMENT AND MATERIAL

The Operator shall be under no obligation to purchase interest of Non-Operator in surplus new or secondhand marerial.  The disposition of major
items of surplus material, such as derricks, tanks, engines, pumping units, and tubular goods, shall be subject to mutual determination by the parties
hereto; provided Operator shall have the right to dispose of normal accumulations of junk and scrap material either by transfer or sale from the |

joint property. |
Material Purchased by the Operator or Non-Operator |
Material purchased by either the Operator or Non-Operator shall be credited by the Opcrator to the joint account for the month in which the

material is remeved by the purchaser.

[
.

2. Division in Kind
Division of material in kind, if made between Operator and Non-Opcrator, shall be in proportion to their respective interests in such material.  Each
party wiil thereupon be charged individually with the value of the material reccived or receivable by cach party, and corresponding credits will be
made by the Operator 10 the joint account. Such credits shall appear in the monthly statement of operations. .

Sales to Outsiders
Sales to outsiders of material from the joint property shall be credited by Operator to the joint account at the net amount collected by Operitor
from vendee. Any claims by vendese for defeczivi material or otherwise shall be charged back 1o the joint account if and when paid by Operator.

33

V. BASIS OF PRICING MATERJAL TRANSFERRED FROM JOINT ACCOUNT

Material purchased by either Operator or Non-Operator or divided in kind, unless otherwise agreed, shall be
i valued on the following basis:

Rad

1. New Price Defined
New price a5 used in the following paragraphs shall have the same meaning and application as that used sbove in Section 1M, “'Basis of Charges to
Joint Account.”
2. New Material :
New material (Condition “A’’), being new material procured for the joint account but never used thercon, at one hundred per cent (100%) of cur- .

rent new price (plus sales tax if any).

3. Good Used Material
Good used materisl (Condition “'B™), being used matcrial in sound and serviceable condition, suitable for reuse without reconditioning:
A. Ac seventy-five per cent (75%) of curcent new price if material was charged 1o joint account as new, or
B. At sixty-five per cent (8359¢) of current new price if material was originally charged to the joint property is secondhand at seventy-five per
e cent (75%) of new price.
e 4. Other Used Material
Used material (Condition “C”), at fifty per cent (5095) of current new price, being used material which:
A. After reconditioning will be further serviceable for original function as good secondhand material (Condition “B”), or
B. Is serviceable for original function but substantially not suitable for reconditioning.

5. Bad-Order Material
Materizl and equipment (Condition “D"), which is no longer usable for its original purposc without cacessive repair cost but is further usable for
some other purpose, shall be priced on a basis comparable with that of items normally used for that purpose.

6. Junk
Junk (Condition “E"), being obsolete and scrap material, at prevailing prices.
7. Tempozrarily Used Material _ ¥

When the use of material is temporary 2nd its service 1o the joint 20couii Jwes not justify the reduction n price as ‘provided in Paragraph 3 B,
above, such material shall be priced on 2 basis that will leave 2 net charge to the jint account consistent with the value of the service rendered.

VL. INVENTORIES
1. Periodic Inventories, Notice and Representation

At reasonable intervals, inventories shall be taken by Operator of the joint account material, which shall include all such matenal as is ordinarily
considered controllable by operators of oil and gas properties.

Written notice of intention t6 take inventory shall be given by Operator at least thirty (30) days before any inventory is to begin so that Non-
Operator may be represented when any inventory is taken. '

Failure of Non-Op to be d at an inventory shall bind Non-Opcrator to accept the irventory taken by Operator, who shall in that

1

event furnish Non-Operator with 2 copy thereof.

2. Reconciliation and Adjustment of ‘inventories
Reconcnlnnon of inventory with charges to the joint account shall be made by each par(y at interest, and 2 list of overages and shortages shall_be

jointly devermined by Operator and Non-Operacor.
Inventory adjustments shall. be made by Operator with the joint account for overages and shortages, but Operator shall be held accountable to Non-

Operator ‘only for shortages due to lack of reasonable diligence.

3. Special Inventories )
Special inventories may be taken, at the expense of the purchaser, whenever there is any sale or change of interest in the joint property; and it shall
be the duty of the party selling to notify all other parties h as quickly as possible after the transfer of interest takes place. -In such cases, both
the scller and the purchaser shall be represented and shall be governed by the inventory so taken.
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EXHIBIT “pt

Attached to and made a part of
Joint Operating Agreement

NORTHWEST CHA CHA UNIT AREA
SAN JUAN COUNTY, NEW MEXICO

INSURANCE PROVISIONS

(1) Unit Operator shall comply with the Workmen!s Compensation
and Employer!s Liability Laws of the State of New Mexico,

(2) Where Unit Operator retains an independent contractor for
any of the operations hereunder, it shall require that contracter to have
adequate inéurance coverages in line with Unit Operator!s usual practices.

(3) Each party may, individually and severally at its own expense,
obtain such insurance in addition as it may desire; provided, however, that
such additional insurance shall contain an endorsement waiving all rights
by subordination or otherwise against the other parties, if the other

parties are not named as a co-insured in the poliey,

Dwl
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March 30, 19?; L gimon COM

New Mexico 01l ConqerVation Commission
1000 Rio Brazos Rouad

Aztec, New Mexico 87410

Att: Mr, Emery Arnold

Re! Water Source Wells
N9 Cha Cha Unit
Cha Cha Gallup Field
San Juan County, N, Mex.

Dear Mr. Arnold:

Please be advised that 12 shallow water
source wells (depth 25-50 £t.) located along
the San Juan River in Sec 15 & 16-29N-14VW
formerly owned by Exxon Corporation have been
purchased by Suburban Propane Gas Corporation
&8 part of the NW Cha Cha Unit purchase,

Should you desire further information
concerning this matter, piease advise,

Yours very truly,
c B A, )7

Ben K., Kelley

BXK:sw
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B | 5 Ti THE MATTER OF: ) ‘
| ' ~ Application of Huable ¢Gil & Refining Company )
1 . for approval of a pressure maintenance project )
: L & in the Cha Cha-Gallup ©¢il Pool, San Juan ) CASH JIC,
(L;.]) County, New lMexico, Applicant, in the above- ) ohlyy
Co styled cause, seeks persisslion to institute a }
O pressure maintenance project in the Cha Cha- )
[ E Gallup Cil Pool by the injection of water into )
43 &~ certain wells located on the Navajo Indian Re- )
§ ‘ X servation in Secitions 13 through 29 and 33 )
§ - 8 through 36, Township 29 North, Range 14 West, ) ;
i} &) San Juan County, New Mexico. Applicant further )
B X seeks the promulgation of specizal rules and )
i 5 x regulations governing said project. )
! ) |
T ] )
i ~ |
& E. BEFORE: Daniel S. Nubter, Examiner
b = TRANSCRIPT OF HEARING
1
Edq EXAMINER NUTTER: We will call Case No. 2447,
) - i
; €2 IS :
g Q :E MR, VHITFIELD: Appnlication of Humble 011 & Refining
2 g
gN
j 5%’ Company for approval cof a pressure maintenance project in the Cha
i S
. ‘ ,.,,% Cha~Gallup 01l Pool, San Juan County, New Mexico.
3 MR. VERITY: I have a notion to make in this case.
.1 MR. BRATTON: Howard C. Bratiton on behalf of Applicant, .
| 1 Humble 0il & Refining Company.
- : B
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINGYON, N, M,

PHONE 325.1182

PHONE 243.6691

PAGE 2

examine witnesses that might te put on nor are we in any position

!4:4/‘./\\{‘f |J}}'A., l].j1 P*";!‘. AT LI [ORESTORE z‘(;};l( aVaNes
(Y e Mo Ve IR ILERy)
----- PRI T A I
AL Cre Y v OV ey ST pana !t dres Sy N e € N S I oL ‘4
SR I S AR A U seovee . Veriiy, reRreseiiuing Southwest

Froduction Company. & have a4 motlion to ngkke Wwith resard Lo the
atlter.,

MR, PUZLT.: Guy Buell, on pehalf oFf rPan American retro-

MR, SUWANSON:  Kenneth Swanson, representing aztec 011

EXANMINER NUTTAER: Are there any other appearances?

MR, WCLE: Walter Wolfl, Jr., representing the Navajo
Trive. I am not entering an appearance cefore the Commission but
I am here as an observer on vehalf of the royalty owner.

EXAMINER NUTTE’R: You may proceed.

MR, VERITY: On behall of Southwest Preduction Company
I vwould 1like for the record to show that they have never re-
ceived the usual and customary letter that the Commigsion refers
to interested parties regarding setting of these matters, and
they were not advised as to this hearing until s very recent

date. They have had no ovportunity fo wmake any study of the ap-

T

plication and are not in any position at this time to either cross

to make any presentation whatsocever. The truth of the matier is

that Southwest 1s not even in a position to know whether or not

they want or need to oppose the application.
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dld not recelive Lne cusionary
Aiso, I have a notlice that the apvlicasion makes reference 4o
unitization of lands, that there has teen a request that 1t be
pocled. Southwest Froduction Company has had no oprortunity Lo
discuss entering the anit, to discuss the nature of it or to have
any opportunity to join in i%.

Hde feel that at this time it's premature from this

P )

standpoint to have a hearing regarding the natter., We feel that
it is necessary that the matter be ceontinued until such time as
study can bpe made ©to note whether or not we neced to oppose the
4

application, to investigate the possivilities of having the unit

cover all of fthe area that is affected by €the application and %o
know whether or not there is need to oppose, to know whether or
not this formation in the South half of 16 will be damaged, and

whether or not there is need to oppose 1t. We feel that it's im-
proper at this time to proceed to hear the application.
MR, BRATTON: Humpble il & Refining Company resisis

this motion. We are all here today. We are prevared to proceed
Wwith the presentation of this case. Southwest Production Company
received the notice that we all receive in cases and month after

month I have appeared before this Commission having received notic

[P
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of Such cases as Gelne in Bhie SLUe pos Lion Ln o unieh M, Vet

acd angtl L hear the oase, we are deciding our vosibion right ap
Lo the last wminate, Thatty juast the way the riles of {he Com-

4

mssion are set up,  That's the way the cases are heard every

sonth.  Secondly, & think we can demonsirate tto the Commission

and o the satisfaction of Mr. Verity's clients that we are nod
affecting them. This project Lorders on the San Juan River and
entraces solely the MNavajo trlbal lands to the north of it in-
cluding those of Humble and Pan Ameriecan, who are the applicants
in this proposal, Thnose lands north of the River, I bellieve we
will demonstrate to the Comnission that every day's delay in the
institution of a pressure maintenance program in this field will

result in ultimate loss of oil, This application contains a vlat

as reguired by the regulations and Mr. Verity had three cases on'
1 J R

fhe docket rignt in front of this. Southwest Productlion had, I
assume, received the docketl the same time that we did or anyboedy

else did.

1

As far as a continuance,‘ I think it would be a real
waste of time. Mr. Veriiy knows the rules as well as the Conm-
mission does, or I do, and there is a procedure for a hearing
denovo before the Commisslon if Mr. Verity thinks & wrong order
has been entered. AL that time, he has reliel vefore the Con-

mission, To estavlish a precedent of continuing a case because

one party does not know what his position may or may not be in

connection with the case, I think would be one that the Commissio




o td s prooret, oot wdd that Mre. vopiis sest me word sostevday
it e vosld HCGERES OLIONL O 2oL unuey ol Ll OrF0SCOTa
. vwnateny L ohave coriai ol sces followed nunero:s Llies -~ I wouid

ST mominiue oo da bhial when g case appears oua the docket 1 which

a conpany owsing adjoining acreage did not 'mow whether Gt way e

vowe, they Llavarizoly

an interested party or what his vnosition

FARMINGTON, N [
PHONE 325.t182

<t

c3l)l that aoplicant To see Wnhat Lt 1s all avoat. That is norwal

orocedure., We have recelived rno request for information. UYe

would certainly have beer happy to furnish 1t., We are willing to

furnish it fully here teday and, I might add, to the satisfaction

of IMr. Verity. YWe are not going to damage his client. As a
matter of fact, we are most anxious to cooperate with them and we

will demonstrate that in the hearing todzy,

DEARNLEY-MEIER. REPORTING SERVICE, Inc.

o MR. VERITY: 1In response, with reference to the plat
f : sttached to Rule 70lB, at one place it shows 1t to be within a
: twe-mile radius. Southwest Production Couwparny's acreage in the
t;’ 3 3 Ty . - . L) 3 ’
" South half of 16, north of the River, is, of course, within the
‘ 3 two-nille radius. It is actuvalliy within the land that is noted by
- the notice but their name does not appear on the plat as required
B z-§ .
: , wa Dy Rule 70lB. Also, the rule requires that the application must
| . 33
b -4
It W oy .
f - §g give the names of the interested parties and the truth of the
; . 2
situation, of course, I did recelve the customary notice the
o - Commnission sent out, but I do not follow the notice for each of
, these pools or the clients names wno has any acreage in the area.
T Southwest Production Company had no knowledge whatsoever of the




DEARNLEY-MEIER REPORTING SERVICE, Inc.
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et nd does nob Kuow wmeyner Lhie esle hms een oomplied with,
s woukd o nave Lo unde sl antton nad ﬁ:‘u(gjy recceived -otice
i the cugiomary cannen,

Voo bivinde TU Lg Tnprover and that the rights of South-
west Produntion Caeacess oo TG yiprated with regard o the ratter
1 they ave ot plven ansle opporiunity Lo appear and Ccross -eil-

avine witnesses and present evidence 10 the case. We certalinly
do not have that oovporitunity at this Gline,

MR, MORRIS: HMay 1 make an ingulivy, Mr. Verity? You
say thatl luproper notice nas nDeen given under the statute and
mules of the Cormission in this case?

MR. VERITY: I wouldn't go so far as to say that 1ts
faillure to comply with Tthe rules of the Commission may necessarii3

I

[0}

be Jjurisdictioral. I am just not making that assertion. Thi
am saying: That the Commission promulgated the rules with which
the Commission feels that apvlicants should compiy so that applii-
cants will not be surprised. Possibly they did not read the pub-
lic notice in the newspaper or their attention was not called

to the fact thal Their areas lay in the immediate vicinity. Ue
think the Commission has prdmulgated these rules so that people
who might want fo protest will not ve surprised, and in this case
they viere and it can ve traced directly to the faitlure to comply.

MR, BRATTCN: What rule is that?

MR, VERTTY: Rule 701(B-1) and Rule 1203.

{
\-L/

vl

i A
ezl

711
' Nt

.
S

~
[+

*

MR, BRAT?ON: What failure 3
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PAGE 7/
|—' re Fereloe Loy
M. VBT Lh owrovides mmone other Laotnag fhat Lhe
sames of the lessees wiibthico a Lwo-nlle radiag shall anpear on the
. nlal
5 ;o nlaty,
Z-
gﬁ ML ZRATYWGRN:: bouthmiest Productlion’'s name appears on
M
. gg thie plat thal is aitcacned to our anrlicalion.
; =~ MR. VRRITY: 1 wey your pardon, so it does.
M o~
&e MR, BPRATTCH:  UWnat other rule?
é MR. VERITY: Rule 1203 regarding & copy of an applicatign™
) s0 itnterested varliies.
f v E: BXAMINER NUTTER: Regarding the names and addresses of
i h(
H

; g; all interested parties Waowin vo the applicant?

[ [}

| & 8 MR, VERITY: Right.

| [ ] m

: 4 MR. BRATTCN: If that is o be inberpreted as includ-
* 5 ] '
e = ing every active operator in every application, it would come ad
Py
gg a surprise to me. 1 think Rule 701 reguiring our pvlat to show
; E3 the lessees certainly supplies that irformation, If they were re-
ix =
o .
;: guired, they were shown on the plat.
X s- MR, VERITY: ‘e feel that when you start talking avout

; R

i N vo waterflooding a pool, a connon source of supply, that you are not

| ERY

s - g2 talking about something that someone can sit down and offer a

i , L ,

R map and come up with all the answers. The Christmas period is
upon us and I feel that this matter should be continued until
some tCime in January.

: N - EXAMINER NUTTER: IMr. Bratton, you are proposing in

L)
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cour apelieations o Liject waber on leases oelorging to o nunacr
Chan Humole leaves.,
e P, CRATTOI Huable, Tan fmerieoon, and K1 bago, Phew
e are all Navajo trival leases., YWe are actizlly aonlying oo wehall
.4 &<
Z=
; - 0 SRS S P ~ArTamies Por oo i it e srepaot omy tra sl tutbe
: zo of %the three ZONDANLES 1Oy a2 CoODeravive iAanreelehlny 0 nbiLolite
= - Sy
f S io a flood 1w this area. I night add Tor the Tenellt of the Com-
§ S £d
: = = misasionn and Southwest Production that we intend, and in fact, we
? &e will withdraw now our appllication o inject water into the Navajo
f e well in the Southwess of the 3outhwest of Section 18. That is
f v the Navajo G well No. 4 in the Southwest of the Southwest of
. EE Section 17. Also, the Fan Amewican Mavajo G Well No. 1 in the
. o' Northeast of the Northeast of Section 20, Goling down to the
gs Southeast part of the propvosal, the Humble il Well No. 115 in
v . _ o Section 25, Now, we applied for nine wells and as the Commission
Ei can see, they're down the middle of the ©liccek owned by these
. :g three companies and are on Navajo trital lands, We are limiting
N ]
“ ES i% to six wells right down the center, and I don't belleve the
T =~ . : . .
5 E: closest well to Southwest Production Compan; is within a mile of
i ; ;E i them and there are three producing wells intervening. I cannot
| - S ne
. 59 conceive of how 1t could affect them. We want to and ve intend
. o~
- 30 %0 -~ we must work out a cooperative agreewment along the edges
: -
- or the (ivud. Ilowever, as our cvidenee will indiacate Lo the
' Commission, we believe that time is of the essence and the thought
of 2 continuance into Janvary, 1 would protest. I belleve we
- will ve able to demonstrate loss of ultimate recovery every day
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stud, {o know vhether or nob
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until ©

period of tine
difficult t©o knqw rignt at g
one area vaecaluse
the one-mile distance 1:v a

remaing that we need

and o cross-examine
and to present testiﬁonj with rega
have an opportunity for a Ttrial de
doesn't mean that we shouldn't hav
evidence when it's heard velore th
missior: 18 dedicating itselfl wore
vhilosopny of hearing thiese cases
of no consequence 1if one party is
aminer merely becausce he can have

the entire Commission, and this sh

MR RIRIY: . {n benalf of

Vie wvast have some Ve

¢ away s only a natier of 2
ne vater reaches
nils Junct
the water
very short period of

Lo have an opporiuniity Lo

Getelied and Lteeh -

flood oot oo well.

Vers S

our  area anyway, znd iit's

ture how fast the water will

Ci

{

snijected can travel across

time., The fzct

g study the situation

presented

rd to 1%, ‘Phe fact that we

.

novo hearing is (rue,
e the opoorbtuniiy o
The Com-

e trizl examiner.

ana xore all the time to the

vefore the trial examiner. It's

not heard nefore the trial ex-
denovo hearing before
ould not e allowed.

Pan American, I would like %o




PAGE 10

SUpLor . pLToL s i Ty e et il e hrogi o oo sl
( FRDE SN a fre! ’ P 0 P S yie {
- AFES cobi@or gl Lo Ph e ol Sow o nront Lhialoaztually, thio toeed
! ¥ o et P Ry rivys bl ! e N ey, e shonld o Le ‘
Z-
1)
& pollering fov the el So conbin.o.
°
: iz .' , .
; S E2 SAATIIM R R M, Voli, do o hmve Al el nenhs
|l Q P8
: Py
Lo alze?
5]
S MR, WOLE: o coanent.
s FBAAATHAR HUPTER:  Me., Swanson, do you have any comment
«2 Lo rake?
o EE MR, SWANSCH: I have no cormencs,
Py &
. (o BYAMINER NUTTPER: My, Verisy, 1 feel that sufficient
3 4 A . R : .. . EN .
’ Q notice has bee:n given 1. this cacc o all parties that are corn-
v cerned as far as the legal notice 1s councerrned. However, 1t is
’ Eﬂ a complex situation and one that does reguire considerable tine
:E to properly evaluale and assess as Lo what one's vosition would
- = e in the case. For thait reason, I think the case should be con-
— gé sinved to the first Exawniner Hearing in January.
Y iz MR, PRATTCH: I would 1like to suggest that we are pre-
- g z'.:é
v e 3 o3 v s T Ams nr - 1 s ey
33 varced to pub on our evidence. Ve would propose to put o our
P o - . N . -
§2 evidence today and i1f There is an Examiner Hearing vefore Januaryt-
Ja
s there is one Decemver 1lth -- that if Uiy, Verity wanis to decide
: between now and then that he would like %to cross-examine our
vitnesses or to pul on evidence, we vwould have no objectcion to
that. We will bring our witnesses bvack and make them available.
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[ iave avery intentlon between now and then of ool T o v ol
aL) Uhe avallilaole Daforroonion and any Grrins olee Yoo Lo 0
interessed 1o, fnore 6o dotoy G ol Lrierh W can o angd wt il
T 1O OUL BOome Ly, s aocouame thic e oeloa anumdars e -‘Z"OJ.“J_CE'.‘L
7=
8.5 wnleh we can work out. [ Mr., Verity ocnould deaids cebween nand
2y
S iQ and then, 1f he would votify us, say, iy a weelk ron tonorroy
- S it
o =~ that he does want £0 cross exarine our witnesses o pul on evi-
] E dence hinself, we certainly will be willirn: to cowe back on the
a'd il%h,
v TXAMINER HUTTER: In otheyr words, you would put on
o 5 vour evidence today and more or less have a continuance to the
" [a next Hxaminey Hearing if Mr. Verity desires Lo come back and re-
A open the case.
' MR. BRATTON: If he wants to. Ve want %o satisfy
- E Southwest Production's veople, whatever thelir concern may be oY
g their lack of knowledge of the proposal I we can satisfy them .
5 - ]
: [
- ;;: to where they feel they don't need to put on anything or Lhey're
: B Z satisfied that the vdroject ca: go ahead, then Tthere would be no
} = ic necegsitvy for further hearing on the 1lth. C€n the other hand, if
' -
» 53 they want to, we will bring our witnesses back and they can bring
- §g theirs and go into whatever they might oo interested in.
PR
+ <
‘_ MR. VERITY: We feel the ruling is correct on the matter.
! In times past, in nmy experience, I have endeavored Lo cross-examirfe
-" .
, witnesses two, three, four weeks later after they testified, and
- I find it extremely difficult., I just don't think it fair to be
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and say they need furiher wame and can show a reasds

nave no oujection. L “hege nearings

jonithn and L don't think

don't think they will eiitner

P ]

EXAMINER NUTPER:  Hr. Bpatton, uvne Hxamine?r Hearing

scheduled for December 11 had siipped wy nind when T made 1Y

previous ruling. IF tne Decenbel 11th

will ne continued o)

Txaminer Hearing.

PHONE 243.6691

for 1%, Ve

- —

o s tan and ~0o8s LAY athors ohalb 47C Pelnoe arest o Lot

g N - . B o By mn A

o aged vy A partla 1 waterilood.
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CHA CHA QGALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
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N vs. TIME
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OF Wells Shown = 475, 330 B6LS. 5-/5-60 Completion Date

CHA CHA GALLUP FIELD Total Accum. Gil Prod. (2261 27699 Accum. Oil Prod. BBLS {:226)

OF CHA CHA Gallup Field =507, 798 BBLS.
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WATER INJECTION WELL DATA
PROPOSED N.W CHA CHA UNIT

SAN JUAN COUNTY, NEW MEXICO

Complelion 7olal  Pluahack  (Cosing Casing  Top Cemen!
HKame Date Localion Depth  Tolal Depth  Size bepin (st Perf Interval

El Paso Natura!l Gas Products :
Ojo Amarillo No. 2 6-23-60  NE NW Sec.27-29N-14W 6105 5330 5 5376 4120 5322-44

Humble Oil & Refining Co.

Navajo "L" No. | 9-13-60  SW NW Sec 26-29N-14W 5488 5447 4V, 5484 4800  5390-5400

Navajo "L" No.4  10-6-60  SW SW Sec.26-29N-14W 5591 5587 4% 5587 3100 5499-5510
Novajo "L" No.5  11-30-60  SW NW Sec.36-29N-I4W 5627 5588 4%, 5624 3100 5528-4
*Novajo "L" NoI5  9-8-61  SW NE Sec25-29N-14W 5416 5385 4%  54l4 448 9309-15

Pan American Petroleum
Navajo "E" No. 2 8-12-60 NE SE Sec.21-29N-14W 5289 5238 5> 5283 4600 5145-53

- Navajo "E" No. 3 8-26-60  NE SW Sec.21-29N-14W 5270 5226 5% 5270 4600 5116-26
i:*ijavajo "G" No. | 9-23-60  NE NE Sec.20-29N-14W 4828 4796 4% 4832 4200 4681-89
f;\*/Navojo "G" No. 4 - 6-6l SW SW Sec. I7-29N-14W 4669 4626 4V 4661 3900 4578-84

g * Conversions lo be delayed vnti/ /{/ y y
safisfactory Lease Line ogreements By Y
L ore effected ” U \f /

v
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BEFORY 113
e OIL CONSERVATION COMHISSION
. Santa Fe, Lew Mexico
December 12, 1961
'3 EXAMINER HEARING
B T I I
8 £ | IN THE MATTER Of: )
| —~ )
: Lri Application of Humble 0il & Refining )
; Q Company for approval of a pressure )
! —
; . N maintenance project in the Cha Cha- }
: [ Gallup 0il Pool, San Juaa County, New )
(f-‘g Mexico. Applicant, in the above- )
; . styled cause, seeks permission to ) Case 2447
QO institute a pressure maintenance pro- ) (Continued)
E ject in the Cha Cha-Gallup 0il Pool )
, & by the injection of water into cer- )
} g tain wells located on the Navajo )
L & Indian Reservation in Sections 13 )
e €3 through 29 and 33 through 36, Township )
- X 29 North, Range 14 West, San Juan, )
5 & New Mexico. Applicant further seeks )
| [CAN the promulgation of special rules and )
'"' E regulations governing said project. )
v = e e e e e e e e e e e e e e e e e e = o
_; E BEFORE: Elvis A, Utz, Examiner
—
: 1 E TRANSCRIPT OF HEARING
’ N i- -
d Q w':?)
: . 23 FR. MORRIS: Application of Humble 0il & Refining Com-
: ' 25
: - i any for approval of a pressure maintenance project in the
p
: "i“ .
;.] Cha Cha-Gallup 0il Pool, San Juan County, New Mexico.
‘1 MR. BRATTON: Howard Bratton, appearing on behalf of
-t
L,"‘} Humble 0il & Refining Company. Associated with me is Mr, John

W ;i...,,,.-,.»«-
i L2 L

LR SRR R T ST
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=)

Knodell, We have one witness.

[Witnasag sworn,)
MR. UTZ: Do we have other avwpearances?
(SRS

MR. VERITY: George L. Verity [or Southwesi Production.

RUBLLS: For Pan American Petroleum Corporation,

FARMINGTON, N, “
PRONE 325.11€2
—
=
-

Guy Buell,

MR. MASON: Tor El Paso Gas Products Company, John Mason

MR, MORRIS: Mr. Mason, you are associated with the

firm of Grantham, Spann and Sanchez?

MR. MASON: Right, represented by the written appearance

of Mr. Spann of the firm of Grantham, Spann & Sanchez.

]

MR. MORRIS: Mr. Buell, you are associated with counsel

in this case?
MR. BUELL: No.

MR. UTZ: Any 6ther appearances? You may proceed, Mr.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

N - Bratton.
- JAMES A, KELLY
g -~
i% called as a witness, having been first duly sworn, testified as
gg
" 33
7 Sw follows:
- 23
5 9
& <® DIRECT_EXAMINATION
i
. BY MR. BRATTON:
- Q Will'you state your name, by whom you are employed, and
o in what capacity?
o
T ' ©
» ) .
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A My name 18 James A. Kellye [ am employed ry Humble
011 % Refining Corpany as area engineer.
Q That'!s in the Denver area?
;i A ~That 1s correcCie.
5w Q Does your area include the Northwest Cha Cha init?
“ & A Yes, it does.
Q Bave you previously appeared hefore this Comrmission as
an expert witness?
A Yes, 1 have.
Q bre you familiar with the proposed Northwest Cha Cha
Unit and the matters contained in the application?
A Yes, I am.
(Whereupon, Bumblets Exhibit No. 1
wag marked for identification.)
Q Mr. Kelly, will you refer to what has been marked as
Applicant's Exhibit No. 1 and identify that?
A Exhibit No. 1 is & map of the Nava jo Tribal Lands, and
. those lands in the immediate area surrounding the MNava jo Tribal
I -
[+
z ©
$o Lands located in the Cha Cha-Gallup Pool of San Juan County, in
2~
§§ New Mexico. Also shown on this map is & proposed plan of injectiof
L
P
to accomplish a pressure maintenance program on these trital lands}
Q Now, thc unit boundaries are jdentified by the dotted
1ine, is that correct?
A That is correcte
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243.6691

Q  There are three Navaje Trital lesses witidn the pro-
rosed unit?
A lfore than that, there are six KNavajo Trital leases with-

in the unit.

411 of the lands within the unit are Nava jo Tribal Lands]

Q

A That 1is correct.

Q The royvalty ownership, of course, is common throughout?
A That is correct.

Q And theré are no overriding royalty interests through‘out’J
A That is correct,

Q There are no lands within the unit other than Navajo

tal Lands, is that correct?

A That is correct.

Q And the unit contains all of the Navajo Tribal Lands in
the Cha Cha-Gallup Field?

A That is correct.

Q Will you please explain the detail on the proposed in-
jection wells?

A It is planned upon the apprbval of this Commission to
immediately convert six wells to injection service, These’wells
are shown on this exhibit colored in green. Also shown are three
wells colored in red, which will be converted at a later daté,

that conversion will occur only after satisfactory lease line
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ALBUQUERQUE, N, M.
PHONE 243.6691

agrecrents have been reached with the people outside the Navajo

lands.

Q I believe at the previous hearing we agreed to convert
Lho5s Wells uoon adwinisiiailive approval at 4 lataer. date?

A That is our request, yes.

Q what type of flood is this, Mr. Kelly?

A It will be a crestal type injection with the inovut

wells or injection wells to be located down the center, or
approximate center, of this Northwest, Southeast trending sand bar

Q Have you submitted application for this project to the
United States Geological Survey as required by the regulations?

A Yes, we have,

Q Mr., Kelly, could you state why this particular area
was chosen as a proposed pressure maintenance unit?

A This particular area was chosen primarily becauss it
contains only Navajo Tribal Lands. We have had recent experience
in efforts to communitize Navajo lands with other lands, and it is
extremely difficult to accomplish, and it was our firm belief that
to attempt .to unitize lands other than Navajo in this casevwould
result in extreme delay of flood initiation.

Q Later in your testimony I believe you'll indicate that
in"your opinion you can not avoid delay in instituting pressure

maintenance without suffering ultimate loss?
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A That is co;;;ct.
Q In vour opinion does this proposed unii constitute a
| ‘ ) ~ reascnable area for a pressure maintenance project?
i A It is, Ve feel that the area 1is iarge enough that we

can initiate a flood at this time, excuse me, a pressure mainten-

FARMINGYON, N, M
PHONE 325.1182

ance program at this time, exscrcise complete control over it with-

out adversely affecting lands outside the trital boundaries.

CE, Inc.

DEARNLEY-MEIER REPORTING SERVI

Q Was this basic idea of a Navajo unit separate from the
other lands in the pool discussed and agreed upon at an early

stage of development of the pool?

A It was, The first Cha Cha-Gallup Ensineering Committée
meeting was held in December of last year. That was attended by
most of the operators who are presently producing from the

-
&

Cha Cha-Gallup Pool. At that time, or shortly thereaftc

in
y 1IN

January, 1961, at a subsequent meeting it was recognized by most
parties that efforts to communitize Navajo Tribal Lands with
other lands would undoubtedly result in a delay, and as a result

of that it was agreed by those present that the veovle owning

: iz
; - Z3
g9
3 B £ Navajo Tribal Lands would separate from the other group and
' -
; it proceed to unitize only the tribal lands,
h Q Now, the operators of the Navajo Tribal Lands are Humblej
. Pan American and Tl Paso Natural Gas Products Company?
- A That is correct,

ko
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Q Pursuant to that decision have you reached an operating

arreement with those two companies?

A Yes, we have.
(Whereupon, Fumbhlets Exhibit Ho. 2
was marked for identification.)

Q I'11 hand you what has been marked as Apnlicant's Zxhibit

2 and ask vou to identify that.

A ‘Applicant's Exhibit No. 2 is a joint opefating agreement
for the Northwest Cha Cha Unit area of San Juan County, MNew Mexico.
It has been executed by Humble, Pan American and El Paso Natural
Gas.

Q That is what is known as a working interest owners?!
operating agreement, is that correct?

A That 18 correci. |

MR. VERITY: Do you have an extra copy?

MR. BRATTON: Thatts the only one. We can furnish one

later.
MR. UTZ: Do you want to look at it now, George?
MR. VERITY: TI'll cheék it later.
MR. BRATTON: We have an unexecuted copy.
MR. VERITY: Thank you.
Q (By Mr, Bratton) The Navajo royalty extending through-

out the whole lease, it was felt there was no need to form a
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and calculations, all of which are still valid. On the fly 1

of the report an undated isopact map has been inserted. The
efTective date of that isopach map on the fly leaf is G~13-61.

Q But the computations and the projections made in the

report are still valid, needing only to be projected out to date?

FARMINGTON, N, M,
PHONME 325.1182

A That is correct.
Q Go through that exhibit, if you will, Mr. Kelly,

going through the various tables which start on page 8, and ex-

plain each of those tables as you go through in briefl, if you

—y

will, please.

|
i
|

A Tablyle 1 is entitled "Pertinent Data Sheet, Cha Cha-
Gallup Field™. On that is contained data such as the date of
discovery, the location of the discovery well, the structural
features of the reservoir, the reservoir facters of the pocl,
various characteristics of the rock from which the oil is pro-
duced. That continues over to page nine, on which is computed
important volume data, ultimate primary recovery calculations,

ultimate water flood or secondary recovery calculations.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M.

Q Now, 1 notice that that calculation is made on the

PHONE 243.6691

basis of instituting & pressure maintenance project at 1200
- pounds per square inch?
A That is correct. However, later in the testimony I

4 , will relate that recovery to other pressures. On Table II,




it

DE..RNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M.

FARMINGTON, N, M,

PHMONE 325.1182

PHONE 243.6691

PAGE 10

whieh is on nave 11 of the renort, we havo o table Lhai sitiows only
rasic core and log information for various wells located in the
Northwest Cha Cha area, Table ITI on paze 12 is a computation

of o0il in vlace, primary recbvery and the secondary recovery that

can be expected with some of the factors that were used to make

Ll o~
23

,
a
W
i<}
o
T3
I+

Table IV, which starts on page 14, lists the economic
factors and proposed investment schedule in order to ascertain the
feasibility and profitability of the flood.

Table V is an amplification of Tabtle IV showing the
profitability of the flood. Following these tables we have
various maps, the first of which noted is figure 2, and it shows
the structure on the top of the Gallup A sand marker.

Ficure 3 is the following map, it shows the net pay isopach
as of the effective date of this report, which was May, t6l.

As I previously stated, there is an updated isopach map on the fly
leaf of the report.

Ficure 4 is a net sand isopach of the B interval of the
Gallup sand which ié located immediately below the A sand. TFigure
5 is a cross section following the crest of the Cha Cha-Gallup

develooment through the Navajo lands. sigure é is a cross section

“at rieht angles to the previous cross section, which shows the

Northeast-Southwest extent of the same.
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Fignre 7 is annther cross section located at a different |

point in the pool. VFizure 8, again, is a third vecint crossing the

pool showing the cross sections. Fisure 9 is a rap which is a

kevy to the previously mentioned ¢ross secilons, showlng Cross

section AA, BB, CC and DD.

FARMINGTON, N, «
PHONE 325.11862

Q Now, Mr. Kelly, do all of these cross sections and your

, Inc.

Iy
V]

DEARNLEY-MEIER REPORTING SERVICE

structure man and your isopach map, do they show continuity of
the sand throughout the proposed unit area?

A Yes, they do.

~1 Q I micht ask, there are two stringers, are there not?
A That is correct.
Q Are you proposing to flood or put water into both

stringers or one or just what are your proposals?

A Ultimately it will be in both. The initial flood plan .

does not anticipate it.

7

MR. UTZ: Which is the initial?

A The A or upver is the initial. The B is an extremély

. Zg poorly developed tight sand with a permeability that averages

‘ 5y some .33 millidarcies in the Navajo Tribal Lands. That compares
- |

: e with the upper or A zone, which has an average vermeability of
-
" 57 millidarcies.
- Q DNoes the information ithrough which you have gone
o :
L2 indicate’ that pressure maintenance would be effective in the

1
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upper sand?

e And poooibly misht help I lhe dlower sand?

A That is correct.

Q is there ahyfhing further you care to state with re-
lation to all of vour structure and cross section information?

A Not with relation to those items.

Q All right.

A I might point out that there are additional data containe

in this report which follows the last mentioned, showing the
cavpillary pressure determinations, the permeability of the oil

versus permeability of the gas relationships, the relative

permeability of the oil and the gas properties of the gas produced

in the area, the change in oil viscosity with the reservoir

pressure.

Also, in figure 16, we have a calculated or theoretical pri-

mary depletion diagram which is a mathematical approach to pre-
dicting the performancé of this pool. Figure 17 amplifies that
previous diagram and has the primary depletion pleotted against
time rather than against the cumulative percent recovery. The
only other figure that I would refer you to is figure 19, the
last in the report, which is the computed performance of the

Northwest Cha Cha area or tribal

®

i TR
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raintenance nroqramQ

Q Mr. Kelly, tased on the data in this report, I believe
your conclusions are shown on page 2 of that report, that your
primary recovery will be in the order of 13.7% and that the

institution of a pressurc ma

e

ra

ntenance prosram would increase the

FARMINGTON, N, ™
PHONE 355.1182

total recovery to 38.3% of oil in place?

A That is correct.,

Q The recommendation of the Engineering Committee was that
it be maintained on a center line pattern?

A That 1is correct.

Q And that injection be initiated at the earliest

possible date?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

e A That is correct.
S Q Those are the basic coﬁclusions of the Engineering
T: Committee contained in this study? .
P g A Risht,
tes (Whereupon, Humble's Exhibit No.
. i 4, was marked for identification.}
4 ; :
" ;g Q Refer now, Mr. Kelly, to what has been marked as i
P Y ;
- § Applicant's Exhibit No. 4, identify that and explain its signi- ‘
ia
; ficance, if you will, please.
: A Exhibit 4 is a graph on which is depicted various
-
; factors concerning production from the tribal lands in the
- |_Northwest Cha Cha-Gallup Field. Shown on it are a plot of
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accurulated oil produced, monthly oil production rate, gas-oil

ratio, monthly total gas vroduced and reservoir pressure. 7The

two sienificant curves are the plot of pas-oil ratic and the

reservoir vressure. On it will te noted that the sas-oil ratio

has increased tremendously within the past two to three months.

FARMINCYON, N, ™
PHONE 325.1182

As a corollary to that, the pressure likewise came down and
is continuine to drop at a rather accelerated rate,
Q What is the significance of those two facts with

relation to the institution of a pressure maintenance vrogram?

Y-MEIER REPORTING SERVICE, Inc.

i .
5 ) A The reservoir pressure dropping at this rate is per-
i mitting gas to come out of solution in the reservoir without
g
efficiently moving all the oil with it that could be expected
(3
te under other types of operation. Likewise, the viscosity of the
e oil is increasing, there is a point which will be demcnstrated
Vi later at which ultimate loss of recoverabtle oil will occur
b E‘ .
. ES unless this trend is halted.
i =
o [t Q That fact is demonstrated on your Exhibit No. 5, is it
i A
. R ;% | not, Mr. Kelly?
Q )
| T £ A That is correct,
2 - 38
- €t (Whereupon, Humble's Exhibit No. 5
P i was marked for identification.)
”"f Q Will you identify Exhibit No. 5 and explain its
n significance?

e R
M ~ N B s oae
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A Pititr WNo. 5 1s a plot of the total recovery

reservoir pressure at water injection initiation for the Northwest

Cha Cha<iallun Unit area which encomvasses these trital lands.

cgeri~curve plotted on that, on the bottom of

- .
there Lo

&

the zrarh is shown a plot of reservoir pressure; on the left side

FARMINGYON, N, ™
PHONE 32%5.1182

is a plot of the total oil recovery in millions of tarrels that

is to be expected as a result of this pressure maintenance program.

You will note that in the range of 1,000 to 1,2C0 pounds per

|
|
!
;

square inch, we have a maximum reccvery from the reservoir.

Below a thousand vwounds per square inch, reservoir pressure, the
anticipated recovery tegins to drop rather quickly. The last
point pnlotted on this is a pressure of 400 pounds per square
inch, at which point it is indicated that some 6.8 in round
figures, 6.8 million barrels will be recovered, whereas at the
optimum pressure the recovery will be on the order of 7.6 million
-barrels. So there is a decided loss in production with decrease .

in reservoir pressure below this optimum pressure.

As was shown on the previous exhibit, the pressure in the

DEARNLEY-ME!ER REPORTING SERVICE, Inc.

ALBUQUEROUE, N. M
PHONE 243.6691

Navajo Tribal portion of this reservoir at this time, or as of
September 1lst, 1961, was 1230 psi. It indicates that we are
approaching this optimum pressure at which to flood.

o» Q And your Exhibit No. 4 shows that pressure to be

oo

declining steadily, is that correct
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A Rhat Se earrect. and rather rapidly,

Q ¥r. Kelly, then, I take it that the significance of
these two exhibits would be that 1if a pressurc maintenance program
is not initiated in the immediate Ffuture, there will be loss of

ultimate recovery from the reservoir?

A That is correct.

Q And the longer the delay in initiation, the more the
loss?

A That is correct.

Q Ranging up to 800,000 barrels of recoverable oil that

could be lost?

A That is correct. It is in excess of that if the pres-
sure were allowed to get below 40O pounds per square inch, but
as shown on that exhibit, it's in the order of 800,000,

Q Mr. Kelly, it is true that the pressure decline has
probably leveled off somewhat from the very rapid decline shown
on the previous exhibit, but undoubtedly it is still a steady
decline?

A That is correct. As a result of an institution of the
no-flare order and the imposition of the 2,000 to 1 gas-oil
ratio, the rate of pressure reduction is not as great as it was
prior to No&émber the 30th when the ordef became eftective.

However, that pressure is continuing to drop at a rather high rate

2 A el e
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0 Alon~ that linc, Mr, Nclly, wi:ai are or would be the
results, as far as correlative rights, if production from the
entire pool were drastically cut tack, or let's say even shut in,
what would be the effect on correlative riehts in the pool?

A The vressure informaticn that is now available indicates
that the averapge reservoir pressure in the tribal land area of
this pool is on the order of 250 pounds per square inch higher
than in the Southeastern portion of this same pool.

As a result of that pressure differential, any drastic
curtailment in rate of production would inevitably result in
drainage from the Navajo lands,

Q In other words, a drastic curtailment of production

would tend to level off the pressure throughout the pool which
would drain substantial quantities of oil from the Navajo lands
to those to the Southeast?

A That is correct.

Q ‘hich would be a violation of the correlative rights
of these operators and of the Havajo Tribe?

A That is correct.

Q Based on those observations, Mr. Kelly, would it be
a fair ohscrvation that the immediate institution of a pressurc
maintenance project in the Navajo Tribal lands is the only means

to prevent waste and to protect correlative rights?




. DPACIE n1a

A That is correct in that it would imrmediately berin Lo
reduce ras-oil ratios, it would irmediately bergin to stop this

inerease in viscosity of o0il in the reservoir. As the viscosity

of tke 0il in the reservoir zoes up the efficiency of a flood

H2%.1182

voes down.

FARMINGTON, N, M,
PHONE

Q Is trere anything else vou care to point out with
relation to the nrevious two exhibits?
A I believe they have been covered unless there are

some questions,
(Whereupon, Humvlet!s Exhibit
No. 6 was marked for iden-
tification.) ‘
Q Turn, then, to your Exhibit No, 6, Mr. Kelly, and if
you will, identify that and explain what it reflects.
A Exhibit No. 6 is the same as Humbtle introduced as
testimony on the Cha Cha-Gallup spacing hearing which was held
some two to three months ago. On that is plotted completion

pressure of individual wells versus completion time. Also shown

is accumulated production on the Navajo Trikal lLands also plotted

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

against time,

PHONE 243.6691

The one significant point which I wish to bring out here is
that the well shown on this exhibit as L-8, which is located in

- ‘ the section shown in the extreme Southeast portion of these

- e
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L Mo, & is tle one shown here, As shown on this plot, L lo, &
annears ta he ansralouc in that iifs bigner than the curve would
norrally indicate it to be under these varticular conditions.
However, there is a «ood reason for that if the conditions at

the time the L-8 was completed are taken into consideration.

Those conditions are simply this, that at the time of the
completion of L-8, the development of the lands outside the
Mavajo Trital Land and immediately Southeast of the Scutheast
corner of the Navajb Tribal Lands had not teen developed. That
is shown by the following exhibit which is a map which depicts
the amount of development that had occurred as of that effective
date.

This map clearly illustrates that imnediately offsetting the
Navajo Tribal Lands to the Southeast the pool had not heen
developed. That naturally resulted in a high pressure higher in
that immediate area. This high pressure area prevented, and to
this day is still preventing, migration from the Navajo Tfibal
Lands to the Southeast. This situation can not continue for-
éver, which it's well recognized. However, I might pbint out
that we are among the operators initiating the necessary steps

to protect the Navajo Tribal Lands frorm this pressure differential

which does exist between the Northwest and Southeast portions of

ti'e pool.
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[ Q Mr, Felly, letrvs identify that mrap as ixbirit Ho. 7,
the one showing the develovprent of the pool at the time the
/ . bavaic L-2 well was Lrought in.

A Rizht.

(Whereupon, Fumblets kxhibit No.
7 was mrarked for identification.)

-
FARMINGTON, N, 4
PHONE 325.1182

Q And that Nava jo L-8 well is the one circled in the
extreme Southeast corner of the unit?

A That is right, on Exhibit 7 it does have a double
circle shown around it. Pack on Exhibit 6 the plot of L-8 confirm$
that migration or vressure maintenance, to use a better word,
was occurring there and preventing migration at that time.

Q Anything furiher you care to point out with relation

to Exhibit & or 77
A I believe they have been covered.

(Whereupon, Humble's Exhibit No.
8 was marked for identification.}

DEARNLEY-MEIER REPORTING SERVICE, Inc.

. Q Refer to your Exhibit No. 8, Mr. Kelly, explain what
- jé that reflects.,
ég A Exhibit No. 8 lists only the pertinent and necessary
- 2
‘ 3? data concerning the wells which it is proposed to convert to
- injection service in the Tribal land portion of the Cha Cha-Gallup

Pool. On this is shown the liist or the name of the wells, the

‘datum which it is completed, the iocation, the total depth, the

[

i . ; o :
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s~ hack total devth, the casing size in thne well, the depth at

I whish +he casing was set, the estimated top of the cement behind
the vpipe and the perferated interval.,
| This 1ist includes all wells which will ultimately te used

or it is planned to use in injec¢iluii ccrvice. It is not the

FARMINGTON. N, M
PHMONE 325.1182

intent to convert all of these wells at this time.
A It includes the three wells whick we have withdrawn

-

at the moment and will convert to injection upon the working out

of satisfactory line agreements with the offset operators?
A That is correct.

Q Have you supplied to the State Engineer all of the
information and materials required by Rule 7017
A Yes, to the best of my knowledge we have.

Q In your opinion is there any danger of contamination of

any fresh water sources that might exist in the area?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

j A No, there is not.
: - Q Mr. Kelly, . what are the rules which you are proposing
" § - - - ) - ‘
. :§ or requestine in this hearing?
5 e
| ! §: A Referring to the application which was submitted to
| -
; . ik this Cormission, we are requesting the following rules: the
]
conversion of certain producing wells to water injection service.

This apnlication has been amended by withdrawal of some certain

L3

wells.

B

fues
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Q Leaving the six wells requested, the ones in green, and
deleting the outside injecuion wells, you might call it?
VA Thét“igrc;r;ééﬁ;”mfhé{uﬁhe éil&ﬁéble for the project

area be the sum of the allowable of the several wells within

the project area, including those wells which may be shutin,

FARMINGTON, N, M
PHONE 325.1182

curtailed or used as injection wells. That the allowables for
injection wells be transferred to producing wells within the
project area as well as allowables for producing wells which, in
the interest of more efficient operation of the project,are shut ir

or curtailed because of high gas-oil ratio or are shut in for any

of the following reasons: pressure regulation, control of pattern
or sweep efficiencies, or to observe changes in pressure or changesg
in characteristics of reservoir liquids or progress of sweep.
Item (d), that the allowable assigned to any well which is
shut in or which may be curtailed in accordance with the applicable
special rules, and which allowable is to be transferred to any well
or wells in the project area for production, shall in no event be

greater than its ability to produce during the test period

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M
PHONE 243.6691

prescribed by the épecial rules, or greater than the top unit
allowable for the pool dufing the month of transfer, whichever
ig less.

- ' Item (e), that the allowable assigned to any injection well

on an 80-acre proration unit shall be the top unit allowable

%

=
H
i
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i o 1
for the Cra Cha=(allup Cil Pool, Iter ¥, that the ability to

vroduce of any well which is shut in or curtailed in accordance

-+

with the special rules shall he determined by a twenty-four hour

raduction. whkick shall bte the (inal

N, M,
2z24.1182

A af a seventy-iwo i.oui tCCi, thyoushaunt

twenty=Lour h

-
FARMINGYON,
PHONE

which the well should be produced in the same ranner and at the

constant rate. The daily tolerance limitation set forth in

-

Cormission Rule 502-1fa) and the limiting gas-oil ratio 2,000 to 1
for the Cha Cha-Gallup 0il Pool shall be waived during such t.ests.
The project operator shall notify all operators offsetting
the well, as well as the Commission, of the exact time such
tests are i;,o be conducted. Tests may be witnessed by representa-
tives of the offsetting operators and the Commission, if so desireg.
Item G, that the top allowable assigned tuv each producing
well in the project shall be equal to the well's ability to .
produce or to the top unit allowable of the Cha Cha-Gallup 0Oil

Pool, whichever is less, provided that any producing well in the

project area which directly or diagonally offsets a well outside

ry

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

the project area producing from the same comrmon source of supply

PHONE 243.6691

shall not vroduce in excess of two times unit allowable for the

pool. Each producing well shall be subject to the limiting gas-

L)

- 0il raitio 2,000 to 1 r the Cha Cha-Gallup 0il Pool, except that

any well or wells within the project area pro‘duci'r,lg with a
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el
A

ras-0il ratio in excess of 2,000 Zuuic reet of sas vper barrel o

Ldw

o1l k

ray be vroduced on & net gas-oil ratio hasis, which net gas-
hall be determined in accordance with such equitable

332

forrula as mavy be deterrined by the Cormission, including credit
N ’ o

for daily average net water injection thronsh any injection well

located within the project area.

1, that the prbject operator submit each month, within a
reasonable time after the normal unit allowable for Northwest New
Mexico has been established, to the Commission,a pressure mainten-
ance project operators! report on & form prescribed by the
Commission, requesting allowables for each of the several wells in
the project area as well as the total project allowable.

I, that the Commission calculate the allowable for gach well
in the project area, and that the sum of the allowablesso calculated
be assigned to the project so that the same may be produced from
any well or wells in the project in any pfoportion except that no
well in the project which directly or diagonally offsets a well
outside the project prdducing from the same common source of
supply shall produce in excess of two times top unit 2llowavle for
the Cha Cha-Gallup 0il Pool.

J, that provision be made for the administrative approval
by the Commission of the conversion of additional producing welis

cils, and the driiiing of additional prodnecing




~4&

oy

el

TRy
“’
N R

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBLQUERQUE, N, M,

™,

FARMINGTOW, A,

PHONE 325.1182

PHONE 243.6691

PAGE 25

injection wells, ad the expansion of the project area under such
readonavie conditrions as ray e vrescrited bty the Commission.

Q Referring to that later request, I assume you certainly
would want any oflset operator notified of the provosed con~-
version of any additional wells to injection?

A That is correct.

Q lMr, Kelly, are these the rules which are in effect in
the Atlantic and Pan American préssure maintenance projects in
the Horseshoe-Gallup Pool?

A Insofar as I know, they are.

Q And they were drawn to request those same rules that
are in effect in those projects?

A That is correct.

Q 'Is there anything you care to state with regard to the
suggested rules?

A No, not that I'm aware of.

Q What are your proposed rates of injection initially
in your project? -

A The six wells shown in green on one of the previous
exhitits, I believe it was either the first or second exhibit, we
are anticipating injecting water at the rate of a thousand barrels
r day, or a total oI approximately 6,000 b&rrels per da

Q Do you have any estimate, Mr. Kelly,. how soon that woul

Y
4

1“
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’ start to rednece your ras-oil ratio and halt vour vressure decline?
!

A G the wellas whiech dirmmediately offset trose injecticn

a3 N
b odrmediately It'm referring to wells which are

- S WY - )
WL Ld, il o LT

within the one-quarter of a mile of it, the effect of pressure

raid

injection should te detectable within three months. That will be,

FARMINGTON, N, M
PHONE 325-1182

excuse me, if I may, that effect will not be an increase in oil in-

itially, but a decrease in sas~0il ratio. The increase in oil
will follow that.
Q Limiting vour injection wells initiallyto the six pro-

posed in your estimate, would that have any effect on operators

i

outside »f the unit?

g

A Not within the reasonably foreseeable future.
Q And prior to that time you are going to work out line
agreements tc protect the correlative rights of the parties

inside as well as outside?

DEARNLEY-MEIER R’EPORTING SERVICE, Inc.

- A That is our intent.

,i Q Mr. Kelly, in your opinion is the granting of this )
T~ 'f jé application at this time essential to the prevention of waste?

. ©

y Z A Yes, it is.
g . 5 Q Would the application protect the correlative rights
} - of the parties inside and vutside the unit?
| : A It is our belief that they will.

O Q Exhibits 1 through 8 were prepared by you or under your

B

L . . bt
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BY MR, UTZ:

cunarvician?

A Trat is correct.

Q Do you have anvthings further you care to state with

regard to the anplication at this time?

A Mot that I'm aware of,

MR. BRATTONMN: Ue would offer in evidence Exhibits 1

through 8 inclusive, and that concludes our direct examination,

MR. UTZ: Exhibits 1 through 8 inclusive will be

entered into the record of thiils case,

CROSS EXAMINATION

well
this
full

spot

Q What did you call this type? ‘;:;;~f
£
A Crestal..  We could also easily’fefer to it as an
\__/ i

inverted five spct. By inverted, I mean only that the input

in zeneral is surrounded by producers. The development of
sand in an elongated tar does not lend itself readily to a
pattern type flood as we normally refer to them such as five
or modified land drive,

Q Well, the cffect of this {1o0a will be to pusn olil out

to the edges of the trend, will it not?

A That is correct,

Q Whatts going to happen to the o0il that is pushed by

your outside wells?
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A Iim sorry, 1 didntt hear von.
" I say, widtl i going o havven to the oil that is

pushed by the outside wells, out into the questionable producing

o~ Lel
arcas

)

A I can refer to several established floods, the Upper
Cyoress Sard floed in the Hyattsville Pool of Kentucky, the
Dixie flood in Kentucky, several floods in Oklahora, Illinois, and
two specific floods in Canada, wherein it has been proven con-
clusively that this type injection does not water out these edge
wells and trap a significauni amount cf oil héyond those wells into
the limits of the reservoir itself.

Test wells that have been drilled in two of these particular
floods have indicated very decidedly that the pattern of the
flood sweep is such that it does go around behind the producing
wells and largely sweeps out the effective portion of the
reservoir. It does not result in any appreciable oil being

trapped between the outside edge producing wells and the edge of

the reservoir,

Q Do you nave any explanation as to why the oil would

actually go out around these wells?

A Do I have any explanation why?
Q Yes.
A Tt is just a matter of pressure differentials that are
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created fronm input to producers is arreed trat the direct

.t tha shortest path between those points. However, that

direct line does not have sufficient transmissibility or capaclilty

1504 injected to prevent this opressure

to transmit the Total
differential jtself from existing on eaci gidg,and w0 B larege
degree even, behind the edge producing well.

A1l we need Lo move oil to that producing well is a pressure
differential, and that pressure differential does exist. Our
calculations,all of our studies have shown that this type flood
has the aporoximate same efficiencies as @ full pattern flood.
nfirmed vy e Pe ople who were associated with us

That has been CO

in this study and the data as shown in this Engineering Committee
report; Pan American's experience and background, although not
on the jidentical pools, the resultse annarently are completely
similare.

Q Wwhy, then, are you anticipating requesting that your
No. 15 well be put on injection at some later date?

A That well is approaching an edge well and we feel that
we will need to work out suitable lease 1ine agreements with
people outside the Navajo Tribal Lands.

Q You feel, don't you, that you need to ir.ject in that

+he oil back roward the other wells?

N
Vo L

[N

well in order To ar

¢

el
<

1=

A Well, that 1is correct. The only reason that possi




missed your point there, the lio, 15, wrich breaks the so-called

crestal nattern here, il vou will refer to the map which is con-

tained in the {1y leaf of the Engineerine Comrmittee Revort, you

J

Py

It is not absolutely required to efficiently flood, but the

¥ N
LY . ) s = " - - -
22 | will notice trai he sand WiIith 1C groftew Sn» othat marticular
5a
‘ » ‘fg area, it buleves out to the lortheast, piving a senerally greater
S i
\ — width than we have in other parts of it, and trat conversion
N
=) | |
Q there will simply hte an expediency of time.
TN

.,
4

big factor is this, that the sand is so thick in that portion

and so far from the crestal injection, that the time of injection

&

would make it uneconomic to flood in that vportion unless we
LR P SN
L £

stepned out and away from the crestal gattecrn.

Q Mr., Kelly, 1is the gas gathering system connected in

this area at the present time?

A Itm sorry, I couldn't hear vou.
Q Is the gas gathering system connected in this particular
area?
i
: A Yes, it is, currently, and by currently I am referring

DEARNLEY-MEIER REPORTING Si

ALBUQUERQUE
PHONE 1243.6691

to a check wnich I made last week. The Northwest Cha Cha Unit area
: which we are proposing here of these trival lands was producing
into the pipeline 6.3 million cubic feet of gas per day.
- Q Is that all the gas that®s bveing produced? .
- A That is all thatts being produced. We are restricting
-
; ®
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. .
T 1

ourselves to available compressor capacity, theret's no ¢as being

flared.

h Q How soon do you think that you?ll be injecting water
!g Antn dtlhinmna 34TV 3P0 LULI AN AnnTTAant+dAan 148 AnnsmrarrAA®
| r - to tlooo wclls 1f thic apnlicavicon iz aprvroved”
9
o m
l 2w A That is somewhat difficult to estirate in that we have
rie 53
o

two other arencies, Governmental agencies that we must have tneir
perrission to start, and it% impossitle and also dangerous to pre-
dict row soon said asencies will appro?e any given project,
However, we have made application to the United States Geological
Survey, we do know they have it under serious consideration.

I was informed by Mr. Anderson last Thursday that if he had
any questions that he would call mé on Friday. However, he did
not call. I can assume only that he had no questions with respect
certainly to them that was to go here, and ne also indicated th
there would be no undue delay from that agency in that the approval

for the project rests solely with Mr. Anderson and will not have

DEARNLEY-MEIER REPORTING SERVICE, Inc.

“ -
o to o to his Washington office.
- :§ The other agency with which we must deal is the Navajo
- ©
W ™
oy gg Trital Council and the Bureau of Indian Affairs. We have submitted
H w
- §~§ |
e all data to them and requested their apprcval. They have not *
4
- _ indicated when they will approve it. However, they have stated
ceg
- that they have got it under scrious study, request that we proceed
b with these préliminary.plans, and that as scon as feasible they wi}ll
<y
) ®
.

R
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arvrove it, So, it is our hope that within the next thirty to

=iviv davse at the rost we will actually have water eoing in the

“

rround,

Q Then if you are injecting within the next sixty days and

it takes three months from the beginning of injection to have any

FARMINCTON, N,
PHONE 32%.1182

effect on your offset, it will be approximately five months, or
possibly lonecer, before youtll have any increased production?

A That is correct.

Q Bv that length of time do you anticipate that you will
have a gas gathering system installed with enough compressors so
that youtll tve able to take the additional gas?

A Well, our tentative thinking in that resvect is that
we will continue to observe the no-flare order. There is no im-
mediate plan to increase the capacity of the gas gathering system

or of the compression equipment. You are, to some extent, de-

Y-MEIER REPORTING SERVICE, Inc.

R ]
L’E feating the entire purpose of this flood if you produce the
‘ 2,
e o' maximum amount that could be produced under the 2,000 to 1 gas-oil
i E" i » . :
J o~ ratio in that that continues to void the reservoir at a fairly
Q )
g: L] L . .
! §g high rate, whereas if we can get water going, get the gas-cil
o §g ~'
. at ratios down, it is entirely conceivable that in the year coming
‘" ‘ s 4 .= .2 .
that we'll have the gas-oil raiics down to the voint where the
- existing compression facilities and gathering system will handle
iy
= all gas produced. We are anticipating gas-oil ratios less than

- T

- . . L el
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I three hundred.

Q You arce not actually anticipatine anv eresi incrcacse in

production, tut rather to arrest the decrease in pressure?
7111 be the immediate reaction. There will be

P

ultirately an increasc in preduoetion, it will follow this de-

FARMINGTON, N, M
PHONE 325.1°82

‘ crease of sas~o0il ratio and gas production. TFrat is torne out
very clearlyv in the results of the Horseshoe-Gallup Pool in which

we operate a pressure maintenance program some [ifteen, seventeen

miles Northwest of here., This water has bzen injected in that

particular pool now since December of last year, a year to date.

Gas-0il ratios begin to drop very noticeatly within seven
months after the initiation of the program at a reduced injection
rate in comparison to this one. And it is only now that we are
first heginning to detect an increase in oil production in those

wells immediately offsetting the injection welis.

Y-MEIER REPORTING SERVICE, Inec.

i =3 Q in seven months?
- & A A year for the increase in oil. Seven months for a very
i; N i-
; . Eg £§ noticeable decrease in the gas-oil ratics.
e Z §; MR. UTZ: Are there other questions of the witness?
g -
: a8 MR. VERITY: I have just a few.
- A MR, UTZ: #r. Verity.
3 . .
- , , CROSS EXAMINATION

BY MR. VERITY:




l onct 3l
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Q 1} \_1na1~;;.’:"°m\ yaos rou nops to Ye jnject in? water in
vour S3% inject ion wells in & relat jvely snos b v;nrio'd of vimee
: |
| Can yow roll WS whetherl Lhost wells are prodxmi_n»{ at capacity or

o~ &

this Liwe

P
o E not OF wrether or nov chey are ™ ipo a LoD allowable &
%
g .
9w A Wrich wells
Pl i?) i ‘
S %1
= - Q Tre injection wells.
% A The snjection wells. yes, 1 ¢@% Lell vo¥ ¢ you'll 1et
L]
= we refer Lo & 1isb that T nave here grartin? over On the Jest
s
W side, the £irst well shown sp green thare, which 1s the Hava jo
) % gprival npn, No. 3, that well current.ly is capable of producing at
=
: & rate of 132 varrels per 4aYe The g,as—oil ratio on the well 18
el o )
, (= 5,853 cubltC feet per parrel. s allowable under the nresent
=
. 1imiting ,000 to 1 gas-oil ratio 18 56 warrels POT dav. 993 in
‘ =
E answer ro your question, nat well will not produce Lop allowable
=
= currently. soving on ro the wast, yell NoOe 2 on the Hava jo
L}
> : -
iﬂ Tyital gt 1ease, ghat well 318 capable of proc‘,ucmo 70 parrels of
> E il per daye. Gas-oi} ratio onB it 18 79,‘06 cubll feet PET parrels
< i | 4 : : :
= ;% 11's oil allowablc under the 1imiting ratio 13 35 varrels per day .
L Ry
g To clarify one point, these are rests that were run in Novem=
- 3%
| 5% | bel of this year: 1 moving ©OF go the goutheast 0 the Bl 7880
- ?latur'al gas NoO- 2 0j0 amarililo 1ease, that well 1S currently

produc'mg Ll yarrels of ©

giving

>

12,886,
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Further 4o the Zast on the Havajo "W lease, Well Wo, 1,

that well is currently capable of vroducing GC barréls per day
with a mas-cil ratio of 2,L89, giving it a current allowable of
¢0 tbtarrels per day,

Well Mo, 4, further to the Southeast on the Ravajo "L" lease,
currently is capable of prcducing 171 btarrels ver day with a

gas-0il ratio of 5,363 with an allowable associated therewith of

61 bvarrels per day.

The Navajo "L" No. 5 in the Southeast edge of the project, or
Wava jo Tribal Land area is capable of producing 204 barrels per

day with a GOR of 3,608, giving it an allowabtle of 91 barrels

per day.

Those are the six wells that we are currently anticipating

converting to ir jection service.

Q If I understand your requested rules, you request thq
privilege of havine a project allowable assigned?

A That is correct.

Q And in calculating that project allowabtle you have
réequested top allowable for these six injection wells?

A That is c¢corrcct. |

Q By virtue of this, does this mean that prior to the timd

that your injection'of water takes effect that ywu would actually

increase the amount of oil that you can produce from the project
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pact 36
area over whkat vyou are avle to nroduce today?
A r. Verite  bofoic T ocould give you an absolutely

definitive answer on that I would have to check every well,

Q Can vou apnroximate that answer?

A Let me -just check thesc various injection wells and see
the cavacity of the wells they would be transferred to. Thatt's
the only way I can.

Q Let me pass it for a moment, then, without bdurdening
you doing that, and ask you if you‘believe that you shouvld be
allowed to increass the amount of o0il you are presently producing
prior to the time that your water injection makes a reaction in
the wells you are going to produce?

A Yes, I think we should simply for this reason, we are

ng to great expense and are taking some risk to cet a project

ars

e

on
stari:ed here which ultimatelv shonld rosult in conservation in a
large amount of o0il, certainly a large amount of gas, and

what minor ﬁroduction increase you would get as a result of this
would be a very poor rate of return on the expense that you are
‘now encumbering ourselves with to get this projeet startcd.

Q You understand, do you, that I'm speaking about the

period of time prior to your substantial or your reaction from
fhg water flood injection?

A Yes, -sir, I do.
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T“ Q Mow, if you do increase the overall arount of ¢il that

capable of nraducine under your vresent allow-

.r v
A

dee welle that micht be offsetting other nroduction,

[€)
>
b
@]
1]
b]
¢t
‘)
(]

will this also possibly increase what they're ahble to produce?
A I'm not sure I folliowed your question risght at the last.
Q Iiy question was a little involved. %Uhat I'm saying is
that this being the case, your answer, it follows, does it not,
that edee wells that are offsetting production outside the project

area can also be increased over present allowables?

A Can be?

Q Under your rcguested rules, ves,

A Yes, that is correct.

Q Well, this being the case, wouldn't it also follow,

then, that you would create drainage from those offset wells
during this interim period prior toc the cffect of vour flood?

A Well, it will depend entirely on the amount of oil
that is transferred to tnose individual wells and their ability to
produce is going to be one of the controlling factors that will
determine how much you are capable of transferring,

My point is simply this, tc illustrate, just take any varti-
cular well, say we do’have a matter of, oh, for conversation

purposes, 600 barrels of o0il to transfer, and that is conversation

I have not checked it, we must of necessity distribute that to




PAGE 138

mells that will be capable of producing it or we will be unable
to realize the full benefit of permiesicn to transfer. So to
definitively answer vcur gGiesivion, I think we sﬁould prcbably

ascertain specific wells and discuss those as such,

32%.1182

FARMINGTON, N, ™M,

. Q All right, let me make reference now, you said that
é; § these rules were the same as those that were in effect someplace
8‘ else, and 1 didntt quite get your answer to that question,
E‘ A Yes,
é Q That is, your requested rules are now in effect, where
% did you say, in other pressure maintenance projects?
E A Well, therets Atlanticts Horseshoe-Gallup and Pan Amsiri~
& _
&, can,
roy
E MR. BRATTON: Pan American's Horseshoe~Gallup.
g A Pan American's Horseshoe-Gallup.
§ Q Do you have objection to the rules that were promulgated
% by the Commission for Humble!s Horseshoe-Gallup water pressure
2z, maintenance?
§ A Well, objections, no, I could have hoped for: something

a little better, but certainly no objections. Itt*s an embarrassing

ALBUCUERQUE, N. M,
PHONE 243.6691

question,
Q I wonder if you would object to an inclusion of the

rules that vou propose, or the rules for this pressure maintenance))

of something similar to Rule No. 7 of Order R-1745, which is that

©

IR ke Bl
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flumble llorseshoe~Gallun?
A Wwould you rind readinz thai, O purmililing we no read ity
Q  This rule provides, and I guote, Mhe allowahle assigned

to each oroducing well in the project shall te equal to the

wellts ability to oroduce or to the top unit allowable for the

FARMINGTON, N, M
PHONE 328-1182

Horseshoe-Gallup 0il Pool, whichever is less, provided that any
producing well in the project area which directly or diagonally
offs'ets a well outside the project area producing from the same
- common source of supply shall not produce in excess of top unit
allowable for the pool until such time as the well receives a

i

substantial response to water injection."

A No, I do not think that we would strongly or seriously

or even object to that, depending upon the definition of what is ap

R REPORTING SERVICE, Inc.

[
5 edge well, of course.
: E Q Yes. Let's go to that next., Weuld you consider the
- N . ' . . ’
. E Navajo 7-M"EM" in the Southwest Quarter of 16 to be direct or
- (~' 4 diagonal offset?
T -
g 28 A No. Well, use your ..a definition there. Certainly it
i R :
; - AN
; : 5w would be onea or the other.
- 3¢
® <t Q Well, that's what I meant, one or the other.
; A Right.
st . Q What about the 4-="E", I believe it is in the Northwest |
a ' 7 : o
- quarter of 217 "{

R T EE - e
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A ="t is a 1ittle dirrerent sirus

approxirately a half mile tack from an

project area.
on the llavajo Trital Lands nere
to each 16C acres,

1pital lLands,

sian in that it is

y other well outside the

T will bring to your attention that cre development

nas been on a pattern of one well

whereas to the liorthwest of the Mavajo

to the Southeast of the NWavajo Trital Lands you will

find that the density of well development is much greater. I

vring that out only to i11lustrate that the well No. 4 is

considerably removed from the boundar

y of the trival lands.

Q In that regard, I wonder il we could call the witness's

attention to the fact that on your Bxhiblt 1, I bell

eve the Foutsz

Ho. 1 State well is slightly mislocated.

A 1f it is, T apologize
Q No apology required,

and I think probhably you didn't

~we would like to stipulate with

southeast quarter of 16 rather

show it.
wast of where they show ite.

MR. WEIDEKEHR:

jtts been very recently drilled,
have proper occasion, but it is,
you that it is actually in the

than in the Southwest where you

It's approximately, what would vou SaY, 800 feet due

Probably.

Q Approximately eight feet due Bast of where you show it

on this map.

A All right, fine.

e s = )
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Q 1 T understand one of your statemiuis, ysu ctared o
the Cormission that in your opinion, and I presume that this is
the position of the Aoplincant, that this water [lood can be
contralled so that it will not in any wise darase any offsettins
forrations?

A “hat ls correct. There are several appreoaches which
car be used, Mr. Verity. The most losical method, and the one
which we strongly prefer, is to work out cooperative agreements
with those people offsetting this project. That's the No. 1

choice. ¥We believe that we can do so. However, recognizing that

the possibility exists that we can not do that, then we have

L%

other avenues that are open to us, that is, that we would drill th
necessary wells along the boundary with the permission of this
Commission, of course, to prevent the effect of the flood crossing

the Tribal boundary itself.

1 have, as a matter of my own information here, which I would

[$°2

be very hapny to show you several possible and feasible cooperativ
plans whick we can work out,

Q And if those can't ve worked out, you still feel that
you will so operate your water flood as not o damage offsetting
properties, and particularly the oroperties to the North of the
water flood in Section 167

A That is correct.

@
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E apre
; Q Onc more question, Vhat do vou envision in the nature
[
f of delayine the threc injection wells until satisfactory lease
PE - . 1
‘ line a¢reements are effected? If it should develop that you can't
iy
f & if worl ont a satisfactory lease line agreement, then what do you
j }uw | propose for those three wells?
} S £2 .
» = A Then it is my best estimate at this time that their
Eg position will have to be relocated in certain cases, and possibly
1R . - o
, EE left as producers to achieve this purpose that I formerly referred
14 (L,ﬂl to.
s %g Q Then, if I understand you, you are saying that you do
P~
SE not now request permission to inject these wells --
& -
s 23 A That is correct.,
]
‘ RS Q ~- unless you have written vermission from the off-
or A
Pty .
o Eﬂ setting leases outside the »project areat
, - A Well -~ .
. . P . . o
€3] Q ¢ Then administrative approval from the Commission after?
¥y q
o Eé A Right, If you will notice down on the legend at the
: i s . .
X .3 bottom, those are indicated to be conversions to be delayed until
2 ] ©
S
: o g satisfactory lease line agreements are effected, and in our
:IAI
ol gé
; za application we asked that be handled by administrative approval.
- : I would assume that the best way to show,to the satisfaction of
- whoever administers this projeect; a written agreemeni ihat we have
reached said agreement,
Rad
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CPACGE 17
Q Then, ifatﬁéf éouldn't be ohféined,iI ﬁ;ggume vou would
request, and have a hearing or whatever you would propose?
A Whatlever aciion would Le required, 1t would either be

hearine or any other accevtable procedure,

15N *~ AN
Lo o e )

[y

WDTHV.. T Ol AT 2 ceen e a.
SAEVL L 4. A WL LSS U (93

1§

MRL OVER

MR. UTZ2: Let's take a ten minute recess.

(Whereupon, 2 recess was held;)

MR. UTZ: The hearing will come to order. Are there
any other questions of the witness?

HMR. MORRIS: Yes, sir.

MR. UTZ: lir. Horris.

CROSS EXAKINATION

BY MR. MORRIS:

Q There has been quite a bit of reférence to the line
agreements that are going to have to be at least attempted. 1In
the event line agreements are consummated, will they in turn have
to be submitted to the apvroval of the United States Geological

Survey and the Bureau of Indian Affairs?

A Yes,‘it is our bhelief that they mmst be submitted to
those peopie.

Q That would, presumably, occasion further delay, would
it not?

A It could result in that, yes. However, I do not anti—
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PAGE } ),
e

cipate any undue delay as a resnlt of that.

e Uaeo anv natice heen given to either of the two agencies

that line agreements are going to be attempted and are they on

notice that this is in the process?

A Yes, It has been discusgsed with hotn agdencliis.
Q What has been thneilr conment?
A Well, I hope that T do not misquote anyone, I'1l1l say

this, that certainly we have had no adverse reaction provided we
can negotiate acceptable lease line agreements, and

that is only concerned with protecting the various equities
involved,

Q Mr, Kelly, from a rundown of the oroduction data that
you gave on the wells that are going to te converted to injection
wells, it's apparent that there is going to be a decrease in the
overall sas production by converting those particular wells to
injection, is that correct? In other words, you have taken your
high ratio wells and anticipate converting them to injection?

A No, sir., They were not selected for that purpose at all
They were selacted only because of their location and examination
of the gas-o0il ratios on other wells. In there we find wells that
are just as high or higher than the ones I have referred to.

Q But it will have that effect whether or not they were

selected for that reason?

p

®

e
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A Yes. ves, that is eovrect T mirht axp;ify,in Haatic i
over this I find sas~-oil ratios up to as hi~h as 16,579 cubic
i'eet per tarrel on one particular well.

Q I believe that you zave as one reason for nurgency in
this matter, that the production of gas should be contained
within at least its present limits to prevent the venalty that
would otherwise be incurred by those wells and the resultant loss
of nroduction ty those wells as one reason for urgency in the
formation of this project?

A No., If I inferred that I certainly didn't intend to.
The urgency comes about for a different reason. That reason is
that the loss of this gas from the o0il presently contained in the
reservoir has very adverse effects upon‘the oii itself and de-
creases the efficiency of the flood. It is not the increased
revenug, that is not the primary purpose or current revenue at all.

Q But it would tend to maintain the pressure in this
portion ¢f the reservoir by containing the gas?

A Thatts correct.

Q Other than the reason that you just mentioned, could
you summarize the reasons for recommending urgency in this matter?

A Yes, I would be happy to. I have forgotten the exact

" exhibit numbers, but I would refer you back to the exhibit wherein

is plotted the production statistics on this particular portion
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of tre Cha Cha-Gallup Pool which shows ire zas-oil ratio in-

creasin« rapidly as a result of the loss in ihe reservoir pressure}

R - D] . s -y L .4 -
That was Lxhibit No. 4. Also Bxhivit Mo. 5, that shows, unless
we met this flood started in the very near future we will en-~

7

counter a reduction in the total amount of oil that can be recovery

FARMINGTON, N, ™
PHONE 325.1182

ed, there will be waste that can not be prevented, simply as a

result of pressure having been lost fror the resarvoir.

Q In other words, the pressure is dropping to the

optimum point and that is the point at which your project should

ke commenced?

ot A That is correct.,

- | -

o Q You would cite those two factors?

= A Those are the principal ones. If you wish, I'1l1l be

hapny to amplify on why this occurs. It is contained, however,

in the Engineering Committee Report.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

i Q I think that will be sufficient, What is the water
¥
i ot source?
B i3 A The water source is somewhai in doubt 25 yet. However,
[y z
‘5’3
: g at this time we propose and are under way on the drilling of an
-
2d alluvium source well to tap the waters, the alluvium waters of the
1
- San Juan River. The area in which these wells will ve - located is
4
- in the Southeast quarter of Section 15, Township 29 North,
/ . ‘ B ’
: Rance 14 West of San Juan County.
-—
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~doded

if that test, which is currently under way, we're getiing
ready to start on it, is successful, then that alluvium source

yna cf’ watar f'()l" the pOOl. ;Howeverg we have

an alternate plan in case the alluvium does not develop into a

suitable source of water, We plan on drilling a Morrison sand

FARMINGTON, N, ™
PHONE 32f.1182

water source well in an area that we have tentatively selected,
and it is shown on the same map, well, I don't know the section
number here,

MR. VERITY: 16 or 21.

A Section 21. It's shown circled with an "X" or something

to distinguish. I might point out that further downstream on this

same river, the San Juan, in the San Juan County of Utah where

Y

the anetit, MCK rd and White Mesa floods are

under way, the alluvium has proven to be an acceptable source of

flood water.

ot

Q Tou are not planning to rely on surface appropriations

from the river?

A Yes, there will be, alluvium water is considered.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

Q Yes, but by well rather than by Jjust surface appropriatioT.

PHONE 243.6691

A Correct, that is it.

Q Mr, Kelly, in the joint operating agreement I note

- — - »

- that page 22a was inserted and it was inserted at sﬁch a point

that the signature of El Paso Natural Gas Products éompany to the
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-

‘J~a:rccﬁep* annears vefore the page that was snserted., Does that

must on my parte. This final executed copy came into our possession

just very recently and we have been rapidly putting them together.

FARMINGTON, N. M
PHONE 32%-1182

Q So Bl Paso Natural Gas Company, as well as the gl Paso

Natural Gas Products Company, are parties Lo the agreement?

have any effect?
’ A Tt has no significance, 1 would say that was just a
'
| A That is correct. However, youtll find that in the body
|
\

£1 Paso Natural Gas Products Company is to vote and ©oO exercise

a1l interest ol B} Pasc Natural Gas Company.

TING SERVICE, Inc.

#R. MORRIS: T believe that's all. Thank you.

& CROSS EXANMINATION
and m
; : R BY MR. UTZ: .
' Eﬂ Q The reascon you Zave, 1 believe, as toO 1imiting this
-~ =
=$ flood to its proposed poundaries, was SO that you wouldntt have 1o
| - P~
| = work with the Indian people to unitize?
| - > A Mo, sir, what I intended to infor WES «imply this, that
X i- . :
_ Eg i 2 from our experience we have found 1t much more difficult and
: £l time-consuming to effect a unit of Navajo Tribal Lands with lands
- aZ
83 L . . . :
; 58 | ther than Navajo Tribal; in the HcEimo-Aneii: ared we have found
that Just recently we carn ascribe to our attempt to unitize diffi-
- cult rovalties with Navajo Tribal Lands delayed that project'well
U over a year.  It is‘jdst the sheer size of the project that created
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) rthat delay because justifiably they insist that they be convinced
in every case that their equity is protected. That is just a vimes
consuming orocess.
5? Whereas, when we unitize only tribal lands, that is,
! . g’% the only thing we have to convince them on is that their equity
5 . 'é) < is protected on the lease line agreements. That is only a small
,‘ % portion of the entire project.
| ) ' E Q But you have, in some cases, unitized Indian lands with\
’ CL;J) ; other lands?
[ % A We have, and I must say much to my regret, because it
: E delayed it unduly.
’ é Q Now, the lands in 29 North, 13 West, are those Indian
) a lands?
g
E A 29 North, 13 West?
E Q Yes, in Sections 30 and 31.
S} A No, sir, they are not, if I have my finger on those,
” :QZ:; They are Federal leases, but they are not Navajo Tribal Lands.
§ g% The Navajo Tribal leases, insofar as I know, are those that are
g; located West of the East side of Runge 14 West, South of the
§§ San Juan River,
- Q Now, the wells that are shown to the Northeast are Totah
welle, 211 of them?
— A Yes, they are Totah wells.
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Q That includes the lavajo "H" lo. ¢ also?
A The MNavajo ™I Ho. ¢ 15 a Totah~Gallup well,
Q And vou believe that theret's an imperrmreable zone
b3 ~N
- zf between the Totah and the Cha Cha in this area®
£8
2w A Yes, sir, we do. I believe, if you will refer back to
FE]
bl EE,

the spacing hearing that was held some two to three months ago,
that that was demonstrated.,
MR. UTZ: Any other questions?

CROSS EXAMINATION

Q Mr. Kelly, I believe you stated that there was ap-
proximately 250 pounds botton: hole pressure in the MNorthwest part

of the Cha Cha than there is in the Southeast; if they start this

DEARNLEY-MEIER REPORTING SERVICE, Inc.

- water injection that will increase that water differential,
von't it? ) ‘

- A That is correct. If we start this water injection

e nrocram and a comparable program in the Southeast Unit is not

:é instituted immediately, then that pressure differential will

{3

: £" increase.

: gz

- 9 -

- ia Q Sumething will have to te done to protect it?

- A That is correct. Our preference is certainly that the
- people in the Southeast portion of this pool, which includes
oo - . 4 .
L ourselves on the oné tract down there and several other companies
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FARMINGTON, N, M,
PHONE 32:5.1182

N, M.

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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PHCNE 243.6691

who are,at least Fan American is down in the Southeast, feel thab
the hegt solntion ta zet that. {lood started, work out comparable
asreerents to take care of the lease line., However, failing to
do that, there arc other alternatives available such as drilling
wells rieht alonz the Southeast vorder of the Mavajo Tribal Lands,
If this unit can not be put together down there and the necessary
line agreements worked out, then we will feel that we must take
that approach.

MR. McGRATH: Thatts all.

CROSS EXAMINATTION

BY MR, UTZ:

Q Nr. Kelly,. is the proposed flood to the Southeast

adjoining this flood here?

A Yes, sir, that is under way at this time.
Q Thatts the Pan American flood?
A Yes, Pan American, I understand, will be the operator

of that flood.

Q And you people are working on the same lease line
agreements?

A Are we?

Q Yes.

A Yes, sir, that is one of the prime considerations for

both of these.




PAGE 52
FR. UT2: Any other questionsg?
g
REDIRECT TXAITTNATION
*
LY MR, BRATTON:
= Q I have a question. Iir. Kelly, referring to the rules

wiich vou have requested, they are the sawe as the Pan American

FARMINGYON, N, M
PHONE 32%.1182

and Atlantic Horseshoe~Gallup rules?

A That is correct, insofar as I know.

Q And the Humble Horseshoe-Gallup rules have only the
additional requirement that an allowable can not be transferred
to a well directly or diagonally offsetting an outside tract

until it has received substantial response?

oy

A That is my understanding, right.

Q When this application was presented, you had some
injection wells right along the boundary?

A That is correct.

Q And, of course, if those.wells were to be injection,

you would need to transfer alleowablc rijgh:t along the boundary?
h D>

EARNLEY-MEIER REPORTING SERVICE, Inc.

| f-
[ _ 9 A That is correct.
| Sy
S; Q Before you get response? A That is correct.
— Se
- . <t Q If those wells should go con injection by administrative
fé' . k route after agreement from the offsetting operators, you would
- still need to transfer allowables along the boundary, would you
7 - not?

S ®
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A That 1g correct. l
g
, Q To vrotect the correlative rights inside?
‘ 5
| A Yee.
: iz Q One further thing, iir. Kelly just Fast of your
v >3 ? J
5o
. ¢y | Navajo 7-"u" and directly offsetting to the South the Foutz State
S &2
JE well, there is a proration unit established, is that correct?
Eg A That is correct.
o E:
> Q That little triangle along the boundary is a non-
, - ~
’ v standard proration unit that has been established?
O
s =, A That is correct,
g .
R ~ .
& Q So that the No. 4 well tc the South of that is not a
E =
- gs direct or diagonal offset to a proration unit outside the boundaryf
. A< A I couldn't consider it as such,
m .
! ES Q Certainly the Navajo 7-"E" well is?
_ L= A Tt is, very definitely.
: P~
Eg Q Regardless of what rule might be adopted, would you
- gé want to transfer any allowable to the Navajo 7-"E" prior to
SR L
i Es i % obtaining response?
P g':;)
E £ A No, we would not.
oz
- 50
X
4 ze ¥R. BRATTON: I believe that's all.
. MR. UTZ: Are there other questions? The witness may
- te excused.
o (Witness excused.)

: - @
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N

IR. UT%: Do vou have any further witnesses?

YR. BRATTOH: Ho, sir.
IR, UT%: Any statements in this case? Iir. Buell.
“R. RUSLL: Guy Bucll, may it please the ixaminer, Pan
Arierican Petroleum Corporation, as an interest owner in the
Northwest Cha Cha Unit, has worked extremely closely with the Ll
Paso Natural Gas Products Company and the Humble 0Oil & Refining
Comvany in the formation of this unit and the designing of the
pressure maintenance progran, As such an interest owner we
of Humhle here today.

wholeheartedly concur in the recommendations nmk

Also Pan American is an operator North of the San Juan

Cha Cha Unit. As an operator in that area, as is Southwest

Production Company, we have eritically evaluvated the pressure
maintenance prograrm and the rules proposed by Humble., It is our
firm and sincere conclusion that the only effect on our properties
liorth of the river by this program proposed and these rules
pfoposed will be anadditiomal effect on those properties North of
the river.

Actually Pan American is c¢oncerned over Southwest, maybe

oppositionvisn*t the correct word, but certainly their reluctance

a+ this time to see injection wells in the Northern portion of the

Northwest Cha Cha Unit. Actually Pan American feels that it is _J

1
|
l
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abt:solutely necessary in order to bdrotect our pronerties North ol
B ]
the river to imrmediately convert wells to injection service in the
tlorthern rortion of the MNorthwest Cha Cha Unit. We feecl that it
| ‘
iz is randatory to protect our luteirests llorth of the river.
] ’«23;_, MRe UTZ: Any other statements?
| S i2 .
) 3 5" MR. VERITY: Relying upon the Aprlicantt!s witnessts
[ - .
J % statement that he and the Applicant were assured that this water
é flood could not damaze any leases offsetting the project area,
- fQ . s .
w Sputhwest Production Company has no objection to the granting of
% the application,
»
& HR. UTZ: Any other statements?
- & MR, MASON: Jobn Hason with the E1 Paso Natural Gas
) é R Products Company. Ve also concur in this apvlication of Humble
E since we also are an interest owner in the project area., There
m .
. E has been no evidence introduced here today to indicate that there :
e
' ) (€3] would be any damage to offsetting properties, that to the contrary
! ~
" Z, , : i :
— A there will be certain precautions that should be taken to protect .
]
; ie the project area itself, and it has beer indicated that these
I z © L2 ’
i Q g-:’ ‘
: £ measures will be undertaken as the need arises,
: — 3z
P 32 s . .
: . i If anything, as far as the offset operators is concerned, as
r, Buell has indicated, they will perlaps benefit from this
- ’ program,. 1in view of those matters and in view of the urgency
]
: which Mr. Kelley has clearly indicated, as far as the conditions
]
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viat i 4 , 3 T T i a2
1oV exigting in i{nae river, the hion Fean-uis UPT 0N dilu Uiess Tt 1

OV

decline in pressure, we Pcel that 1t is urgent that approval be

ained as soon as possiblc <o that injection can besin, so that

these conditions can re arrestec. \ie heartily concur in the

N, ™,
325.1182

request that nas voen rade in this anplicatioﬁ and urege that the

B
FARMINSTO Y,
PHONE

Commission grant this aporoval as soon &s possitle,

MR, UTZ2: Hr, Buell.

IR, BUZLL: Guy Buell, may it vwlease the examiner, it
micht e oroper for this record to briefly comment on the other
conservation efforts that are goinz on in the Cha Cha-Gallup Pool,
As the examiner probably knows, Pan American has an application
on the first Examiner Hearing in January for a lease flood in the
Southeast portion of Cha Cha., I would like to state for the
record that last week an operators! meeting, as well as an En-
gineering Subcommit£ee meeting was held with resard to unitiza-
tion efforts in the Southeast portion of Cha Cha, and the people
who are dealing directly with that effort are extremely optimistic

and are hopeful within the immediate future that we will see in

N, M,

g

DEARNLEY-MEIER REPORTING SERVICE, Inc.

conjunction with this Northwest Cha Cha Unit a Southeast Cha Cha

wmerd

PHONE 243.6691

ALBUQUERQUE

Unit, which will, in effect, subject about 90 or 955 of the Cha
- Cha=-Gallup 0il Pool to unitize pressure maintenance operation.
MR. UTZ: Thank vou, lir. Buell,

? _ MR, BRATTON: IMr. Examiner, I would just like to make ore
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g

staterent., OVery ronth all of those present nere, and many other
core up here charasing up 28 woive kuiniis of anndarvation, and

v

sometimeé the Commission views that favorably and sometimes with
s somewnat skeptical attitude, T want to say in all sincerity
that I believe +his is an urgent conservation project. I believe
we have tried to demonstrate to our absolute utmost wve aren'?
going to violate anybody's correl-ative rights, those across the
voundary, and certainly we have O protect those inside the
toundary. |

This is a sincerely and urgently needed. project, and T
would hope that the Commission would act favorably on iti—:ithout
any delay, because as the witness pointed out, we have to work
just as fast as we can through all agencies to try to get vater
in the ground just as soon as possible. Thank you.

MR. UTZ2: Any other staterments? The case will be

taken under advisement and the hearing is adjourned.

(Whereupon, the hearing was adjourned.)




Fllllll!llllll!ﬁllll*llllIlllllllFIlllllllllllllIlIlIIlIlIIIIIIIIIIIII-IIlIII-I------------------

PAGE 5

STATE O NaW MEYICO )
) ss
COUMNYY OF DaRUALILLO )

L, ADA DEARKLZY, Court Reporter, do bereby ceriify that the

N, M

foreroing and attached transcript of proceedings before the Mew

ilexico 0il Conservation Commission at Santa Fe, Few illexico, is a

PHONE 325.1182

FARMINGTON,

true and correct record to the kest of my knowledge, skill and

avility.
II7 WITNESS WHERNEOF I have affixed my hand and notarial seal

this 1hth day of Decemrber, 1961,

fﬁ / / 7

“1&tary Public-Court R%?brter

My commission expires:

June 19, 1963,

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUL, . M.
FHONE 243.6691

..» Exaniner
cmmission

4
A T




P. 0. Box 3082
Durango, Colorado
November 22, 1961

Dear Sir:

For your information, attached are copies of a report
titled "A Reservoir Study of the Proposed BW Cha Cha Unit, Cha Cha
Gallup Field, San Juan County, New Mexico." This report summarizes
the status of unit engineering studies as of May, 1961,

Three development wells (Humble's Nos, L-ll and L-15, and Pan
American's No, H-15) have been drilled since the May study, Since
these development wells do not alter the conclusions and recommendations
of the May, 1961 study, the report has not been updated., However, it
has been necessary to revise the "A" gsand net pay isopach map and
water flopd injection wells to accomcdate the new developments. A
revised "A" sand isopach map is attached.

During the reservoir study it was estimated that water injection
would begin October 1, 1961, however, it was not possible to complet:
unitization and initiate injection by that date., Design of the water
injection system is now near completion and it is estimated that water
injection will start during the first quarter of 1962,

Very truly yours,

y e
-‘70‘*, N J —’4’/’4
L
H. J. Flatt
Chairman
NW Cha Cha Engineering

Committee

M¥/jal
Attach,




g oA
Fee

i

“
-
L3 [t
-
-
-~ R
2 .
- ”
o o
a .
- .
wa.; ot
. 2 %
RN
. -
Yo
<
-
a7 e
A
r
Ps
~
" 5
- »
i
- .
b4 ~ s
o s Qd
. + e,
“w = * +
a0
' e
LV
s ¥
-
EN S
- (S 3
v
'}
. ! »
> 3 vy
LS *u
Xa
-~
M
. .
LD N
MR
e
)
B
S+ :
D
- -2
W«
B
A
A\
- EaR
1.
x




s Aokl SV & se s s < A

o - - et S~ s A o 4 G R R PR e o ey LT oy
¥ a . " [T 14 o [ .
. .
Tut . »
End ) ~
. ; A
, { i . F€H
PR P ‘
rppdP Ay Mpo T € ‘. R
YR e R 8
) : Seed Tras e
7 ‘ » . Fe
R M4 4 3
; © : \
TGt )
! i
t
. eo
{ o -
[ ’
!
. ¢
ide N
o3
{ ' . X
; i
e R T R
' { i : / ” . ; . . ;{,
J— e e e e e e e e B S B R S Al e e - —— -+ -
& LY 2 ) : | . - pra e wen ’
. Fed i £ 1 . |

i o b
e i

ST st

SUMRAY ML OV s A

ISR SR 1

R FREF B :
i N . - ¥ - - - . }

Py
PR

Zes1 )
i : i
. 3T iz
> ; [

©UMBiE S e 8 S S e : ]

i
R

XA
! i : AL AT .
. 2 .
i i
i j
! o s-ce T
i
JE A VA .?..-; . - P T s
- ; { 4 crirae ¥V ocacas ¥ 2400
ERORT ; !
Y em s P T . Mo Ot !
ey ey FRRYLN R ¥ O NG
24 . ‘

3E S0A




' s N
[]
Vo .
H
- §
H
!
2O #y K S I B 23 %, Bddsal p y i >; - g 2y " u BN % WS MIN SREBA B S e ¥ A g . - » " . -
2 PN . . R I ta . A . o : N
. a0t ke g, A E AT ‘ E : 4o 2 .
I
i ; :
{ j
i ,
f ! ;
i s g o) .
4
< CEr T LR Y S ”r'}'.u J-’;Lu.f'_ (4
L A
~ J\)
- EEET
f e gt R
- lan .
: 21330
;
: PEe
i R
)
RS U P
{
!
: i
i ; ; ; )
0 e e e e e - — e A s SR PP/ AR 4 >
3 TE T s . Cp Bk, i
| SUNGAY pei CCHtT . et i : B
: ; SUMRAY MU T . ; ol
: ed 1 i
i 3_32:4c fooe QO
3 STECE cryec e SorRrlE oomr
# st 13 .22
g - 4 { a
} | ) : ;
[ 4 i
| : - ; :
. R ; i
bpoe, ane { I i
l i ' [ H -
i | i ; |
i _ |
g i - Fum8lE 8 S - -9 : ;
! i _ ERaC < .
! ; i t 20 ! NALa
! ! i LoeLazo N ; A0S
i i S ]
i i i ! ‘ sy3c0 F :
= '
. } i $2 { M3 ! |
) : I P + )
« \:\' ! ‘ ; ! { I
. 1 ~.. i ‘ H - -
2% ~1 ; i Poze ! L2 -
> <5 ; - | ; ; ! 229 31
~ i H
' * ree ™~ FAV GV l 1 { i
b f !
{ .
el '; > ,\: Y 3 | a— .Ti_—‘( b - —y e - -
“ - lsee VoL YIS o gt (-
J ; R . TN P 2267
RN - Ler i
) £, pRs: 3. ier~iz b @ creveii £ 35850
i ' ‘
! .




TS
R
Sl

PRaE )

pee3

. . i
N | ;
; i

y £ GBAL 1 ‘

: i

{ Fomne o

2R GRAC
.5 -~
AXTEC

[.4 ELLIOTT £ 3!63

SEC5033

1
TFEDERAL TEXACO |
!
|
!

FEOERNL.
FENNESSEE

L
|
3‘ ‘F&u AM ll ¢
2 P 138817 \'. .
JT’A?‘ : id GoAc } 3
N g CrL WY . ..
"' T200a28 i ~’:°‘° l. _
. |

8ckz. .

e e .,_T.
PAM AMYETA
cerosy {2 ashTe
a o s
®! CDARE |

(F2Ckc.
c L 3

A 7 2 . ] a4 2 g };
€ gasss  23.4idc. (154540 e 0 3. ,!ﬁ,
s - '__ - . .- - .

eAN AMERICAN PETROLEUM CORPORATION 1‘; .

Farmington, New Merico

SMBE

NorTiwest CuaCua Unit Awea |

- I NET PAY /(SORECH
L ' il GALLUP "4" SAND

tiava,o Tribal

e
P
T

ol




ciio fros

S

¢ J,A,"IGJ.' X

\'LX

3-

}31

ARG




NS SO - - SRR — 4
. ¢
4
“oaga 2
PR W RED L S20
Paesre Tt
-3 | .
. W) P 29

% A )1{

~

4
i
|

dL

' /A‘ ~
L? TTTTRREER A e
RV Ve

21 32 33

\
:
N
S
N
- ” ~




New Mexico 0i1 Conservation Commission (1)
Box 871
Santa Fe, New Mexico

Attention: ir, D. S, Nubter

New Mexico 0il Conservation Commission (1)
1000 Rio Brazos Road
Aztec, New Mexico

) :1 United States Geological Survey (2)
P : P. 0. Box 959
- ! Farmington, New Mexico

United States Geological Survey (2)
P. 0. Box 1809
Durango, Colorado

United States Geological Survey (2)
Drawer 1857
Roswell, New Mexico

F1 Paso Natural Gas Products Company (2)
P, O, Box 1161
FEl Paso, Texas

Attention: Mr, M, L. Ayers

; El Paso Natural Gas Products Company (1)
P. O, Box 1560
Farmington, New Mexico

Attention: Mr, E. N, Walsh

b Pan American Petroleum Corporation (2)
R P. O. Box 1410
P Fort Worth 1, Texas
: ; ' Attention: Mr, Bruce A, Landis, Jr,
1

Pan American Petroleum Corporation (2)
P, 0. Box 480

Farmington, New Mexico

i Attentiont Mr. Fred 1, Nabors

Humble 0il and Refining Company (2)
P, 0. Bax 120

o Denver 1, Colorado

Fii Attention: Mr. J. Roy Dorrough

Humble 0il and Refining Company (2)
Pd O. &X 3032
Durango, Colorado

Attention: Mr, B. M. Bradley
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RESERVOIR STUDY OF THE FROPCSEDR
CHA CHA GALLUP FIEL

NJ CHA CHA UNIT
D
SAN JUAN COUNTY, NEW MEXICO

INTRODUCTION

Early in the development of the Cha Cha Gallup Field, the ultimate
need for a water injection project zas recognized and an engineering
comnittee was established to consider unitization ul the entire field.
However, to expedite unitization and secondary recovery, the pool was
divided into two areas and operators holding Navajo Tribe of Indians
leases formed an engineering committee to study the reservoir and recom~
mend a secondary recovery program for Indian leases. The companies
represented were El Paso Natural Gas Products Company, Humble 0il and
Refining Company, and Pan American Petroleum Corporation., This report
presents the findings of the committee as of May, 1961,

SUMHARY

The Cha Cha Gallup Field, located approximately 5 miles southwest of
Farmington, New Mexico, produces from the Gallup sand at a depth of approxi~
mately 5,000 feet, The original reservoir pressure was 1,560 psig and the
production mechanism is dissolved gas drive. To expedite initiation of
wvater injection for secondary recovery, a unit is proposed cuisicting of
developed Navajo Tribe of Indians leases. Pore volume calculations of the
proposed unit indicate 19,885,000 barrels of stock tank oil originally in
place in the "A" sand, Because of the limited production data on the tight
"B sand, its reserves are not shown in this study. Primary recovery was
calculated to be 2,72k,000 barrels; or 13.7 percent, using standard dis-
solved gas drive calculation procedures. As of May 1, 1961, the unit area
had produced 760,000 barrels of oil, or 3.8 percent of the oil originally
in place. Cumulative production from the entire field on May 1, 1961,

was 1,220,000 barrels.

The proposed unit consists of S5 adjoining Navajo Indian leases which
form a large single block in the northwest portion of the field. These
leases contain 35 wells on 160-acre development, or 53 rercent of the pro-
ducing wells in the field. Because of relatively high withdrawal rates,
production is expected to decline rapidly and an injection project is
needed to retard this decline and increase recovery. A combination of
primary and water flood will provide an ultimate recovery of 38,3 percent
of the oil originally in vplace or a total ultimate recovery of 7,616,000
barrels,

Several potential water sources for a water flood exist within the
vicinity of the M Cha Cha C2llnp Field. These are the San Juan River
alluvium sands, the Pictured Cliffs, the Upper Menefec and the Menefee
Proper, and the Morrison subsurface formations. Preliminary investigations
indicate San Juan River alluvium sand and the Morrison formation are the
more desirable because of anticipated higher capacities.
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The following is an economic summary of remaining primary and water
£i0cd operations for a flood starting October 1, 1961,

SUMMARY OF PRIMARY & WATER FLOUD EGORCHICS
FROM INITIAL DEVELOPMENT (6~1~60)

Recovery Total Profit Before F,I.T. Life
4 Barrels  Investment Actual Valuc PDV G 63 Years

Primary ,
Operations 13.7 2,724,000 %2,503,100 $ 3,741,500 $3,336,7 Le?

Secondary
Operations 38.3 7,616,000 $3,089,600 $12,121,500 %9,870,900 9.9

(Flood Start
10~1=61)

Incremental  2h.6 1,892,000 & 586,500 $ 8,380,000 $6,53L,200 5,2

Water flood of the Cha Cha Unit is an attractive investment which will more
than double the anticipated recovery and increase the current income for
all concerned.

CONCLUSTIONS

1, Primary recovery of the proposed NW Cha Cha Unit will be in
the order of 13,7%.

2. Water flood will increase the total recovery to 38,3% of OOIP,

3. Water flooding this field is an economically atiractive
venture from a current day income standpoint as well as from
additional recovery.

RECOMMENDATIONS

It is recommended that:

1. The proposed NW Cha Cha Unit in the Cha Cha Gallup Field be
water flooded on a center 1line pattern,

2. A water source be developed to supply injection water.

3. Injection be initiated at the earliest possible date,

FIELD HISTORY

Location and Discovery:

The Cha Cha Gallup Field is located in north-central San Juan County,
New Mexico, approximately 5 miles southwest of Farmington, New Mexics,
The field was discovered on October 19, 1959, by Benson-Montin-Greer Drill-
ing Company's Jones No. 2, located in Section 17-T28N-R13W. The northwest
extension of the field was discovered by the completion of El Paso Natural
Gas Products Company!s Ojo Amarillo No. 1 on May 17, 1960, Subsequent

-2-.
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Gallup Field and the proposed N Cha Cha Unit which is discussed in this
report, As can be seen from the map, the NW Cha Cha Unit consists of
a1l Navajc Trihe of Indians land within the Cha Cha Gallup Field. Per-
tinent field and reserveoir data are tabuiatea in Toble I.

/ ~ development has joined the two areas, Figure 1 shows the entire Cha Cha

/ Geology:

The Cha Cha Gallup Field is a northwest~southeast trending strati-

’ graphic trap, typieal of Gallup off~shore sand bar type developments. The
structure is a monocline gently dipping to the ncrtheast with field develop~
ment occurring approximately on strike as shown in Figure 2, Since there
is no evidence of a gas cap or underlying water, structure should have no

appreciable effect upon field performance.

: The field is approximately 1.5 miles in width and 10,5 miles long.
Production is from the Gallup "A" (Upper) and "B* (Lower) sand members of
the Mancos formation of Cretaceous age., The "A" sand is the main member
and is productive throughout the field. The Gallup "A" is a fine to
medium grained, light gray, glauconitic sand which varies in thickness
from 2,0 to 13,0 feet in the study area.

‘ . The "B" sand is a tight, fine-grained sand containing minute frac-
i : tures. It varies in thickness from O to 12 feet, and has been proven
P productive in a limited number of wells. Because of the low permeability
: of the sand, production is apparently from natural fractures that have been
observed in some cores, Also, matural fractures have been observed in
cores of the shale zone between the two sands,

Because of surface features and structure, the depth of wells in
the study area varies fror 4,600 feet to 5,600 feet, A maximum depth of
6,209 feet was reached by Humble'!s well No. 1~7, however, this well was
completed in the Gallup at 5,505-18 feet,

Development:

In May, 1961, there weres 59 producing wells in the field, 31 of which
were in the proposed NW Cha Cha Unit. Four additional wells were being
drilled or completed in the unit, Development within the NW Cha Cha Unit
area has been on 160-acre spacing except for one non=standard drilling
unit, an 89-acre block developed by Pan American's well No. E-7.

Production is based on an allowable of 16l barrels per day, or a GOR
limit of 2,000 ft.\3/bb1. As of May 1, 1961, accumulated oil production for
the field was 1,220,000 barrels of which 760,000 barrels were produced from

A _ the NW area.
ANALYSIS OF RESERVOIR DATA

Determination of Original Oil-in-Place:
: Ny - The proposed MW Cha Cha Unit MA" sand has a productive volume of
P A . 37,3L40.6 acre-feet and averages 6.5 feet in thickness. The original oil~
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in~place was 532,53 harrels of stock tank oil per acre~foot, or a total
of 19,885,000 barrels. These values are based on net pay, average core

properties, and reservoir fluid analysis discussed in the following paraw=

graphs,

Net Pay:

separation, For wells with core anaiysis aniy, nct pey is picked on those
samples with permeability equal to or greater than 1 millidarcy and poro-
sity equal to or greater than 6 percent, Wells having microlog and no
core use microlog separation as net pay, and for wells with both core and
micrologs, net pay is plcked as the average of the two. For wells which
have neither core analysis nor microlog, net pay is based on 79 percent

i of the average gross sand as shown on the Spontaneous Potential (SP) log

_ and the Gamma-Ray log, The factor of 79 percent was determined by a

comparison of core analysis and microlog with the average of SP-Gamma Ray
gross pay as shown in Table II., In arriving at Gamma-Ray gross sand,
indicated shale streaks were excluded. Certain edge wells were further
adjusted based on known producing characteristics. Figure 3 shows a net

pay isopach for the "A" sand, ]

For the "B" sand, an analysis similar to that on the "A" sand was
found to be unsatisfactory since most of the "B" sand shows a uniformly
low porosity ranging from 1.0 to 1l.9 percent and permeabilities of less
than 0,01 to 2,9 millidarcies., Minute natural fractures have been ob=-

; : served in cores and apparently increase flow rates and recovery from the

- tight sand; however, data are not adequate for analysis of the fractures
and development of a net pay isopach., A gross sand isopach map was con-~
structed using gross SP sand thickness with Gamma-Ray gross sand thickness
being substituted when the SP was not available., The gross sand isopach
of the Gallup "B" sand is shown in Figure ;. Cross sections of the field
showing the PA" and "B" sands are shown in Figures 5 through 9.

Average Core Properties:

Based on core analysis of 102 feet of cores from 1}, wells in the
study area, average core properties of the "A"™ sand are 1ll.7 percent
porosity and 57 millidarcies permeali lity. In obtaining average values,
data on cores of less than 1 millidarcy permeability or 6 percent perosity,
were not included. Core permeabilities ranged from 1.0 to 2Ll millidarcies
and porosities varied from 3.8 percent (at 1.0 millidarcy) to 21.9 percent.

Based on core analysis of 75 feet of cores from 1l wells in the study
area, average core properties of the "B" sand are 7.7 percent porosity and

0.33 millidarcies permeability, Average values are based on all permeable
sand since the “B" sand containg minute fractures which are apparently

S0 TN VY £ Y

. : providing some production from sands with less than 1,0 millidarcy permea-

Do bility., Analysis of a pressure buildup curve on Humble's Navajo "L" No, 10
indicates that the effective permeability of the "B" sand, including natural
fractures, is approximately 1.0 millidarcy. 1In the study area, care permea~
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: bilities varied from less than 0.0l to 2.9 millidarcies and porosity varies

from 1,0 percent to 11.9 percent,

A connate water saturation of 35 percent was used for the "A" sand
based on Totah and Horseshoe Gallup capillary pressure data weighted in
accordance with the permeability distribution discussed above, Figure 10
shows a plot of permeability versus water saturation.

Reservoir Fluid Analyses:

{ A subsurface sample analysis was not available from the study area at
“the time the initial engineering committee study was prepared, It was agreed
that sample analysis data for the Totah Gsllup Ficld should be representa-
tive of the Cha Cha Gallup Field and would be used, Figures 11 through 15
show fluid flow and reservoir fluid properties based on other Gallup sands -
and adjusted to Cha Cha Gallup reservoir conditions. The fluid sample was
' taken from Tennessee Gas and 0il Company'!s Glen "H" Callow No., 9 which is
: in the Totah Gallup Field., It was assumed that the o0il was initially
( ’- saturated at the original reservoir pressure of 1,560 psig in Cha Cha
\ Gallup Field., Subsequent analysis of a subsurface sample from the Cha Cha
r Gallup Field indicates that the adjusted Totah sample data were reasonably
f close to actual Cha Cha conditions and the small difference did not justify
‘ recalculation of performance.

PRIMARY ("A" SAND) PERFORMANCE

A primary performance prediction was made for the reservoir using
the Tracy method. Results are shown in Figure 16. A recovery of 13.7
percent of the original oil-in-place is estimated at an abandonment pres-
swe of 200 psig. This represents a recovery of 2,72L,000 barrels of oil
or 72.9 barrels per acre~foot.

Figure 17 shows predicted primary performance as a function of time,
: This estimate is based on an initizl average well productivity index of
0,75 BOPD per psi-drawdown, an initial formation capacity to oil of 200 md,
ft,, a completion ratio of 2,0 and appropriate fluid and corve properties.
Rates were limited by the lesser of allowable, gas-0il ratio limit of
2,000, or producing capacity. With the data used, capacity of the average
well was limited by allowable to a pressure of 1,200 psig, gas-oil ratio
from 1,200 to 800 psig and producing capacity from 800 psig to abandonment
pressure, It is estimated that an economic limit of L BOPD per well will
be reached at a reservoir pressure of 200 psig.

S N g ey,

Field performance to date is compared with predicted performance on
: Figure 16.

WATER FLOOD ("A" SAND)+- PERFORMANCE

S After consideration of several water injectio
' line pattern was selected. Figure 18 shows the pro

|
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patterns, a center
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pattern which consists of 9 injection wells plus some possible additional
wells for boundary and/or areal sweep efficiency considerations. An inter-
pretation of probable areal sweep is also shown. The center line pattern
vwas scclected bheecanse it will result in a higher stabilized injection rate,
without a sacrifice in efficiency, than can be obtained by other patterns,
It is estimated that a stabilized injection rate of 1,000 B/PD per well
cain Ve obtained. On-a volumatrieally weighted basiiz, this pattern gives
an areal sweep efficiency of approximately 85 percent, As may be noted,
this pattern appears readily adapiable to cooperative flooding in the event
geveral separate flonds are involved,

Vertical sweep efficiency of 86 percent was arrived at, based on a
Stiles type calculation modified to allow for varying hydrocarbon pore
volumes using an average porosity and connate water saturation for each
: permeability grouping. A limiting water cut-off of 97.5 percent of pro-
| duced fluid was used.

Average residual oil saturation after flood of 31 percent is antici~
pated. This is based on average values measured by Atlantic Refining
Company for Horseshoe and Central Bisti Unit floods in similar Gallup
sands.

|
|
|

As shown in Table 3, water flood recovery was calculated assuming
50 percent resaturation of the unconformable zone, vertical and sweep
efficiency of 86 percent and B85 percent, respectively, a residual oil
saturation of 31 percent, a connate water saturation of 35 percent and
appropriate formation volume factors and saturations as indicated by pri-
mary material balance prediction and fluid property data. Results indicate
a recovery of 38.3 percent of the original oil-in-place for a flood at
1,200 psig (approximately October 1, 1961).

A detailed plot of predicted water flood performance with time for
a flood commencing October 1, 1961, is given in Figure 19, Some initial
gains are indicated in approximately 7 months after injection start with
complete fillup being obtained in approximately 21 months with allowarnce
for additional voidage. Significant water breakthroughe should also
commence about this time. A total life of 10 years from initial develop-
ment is indicated, however, most water flood o0il will be produced within
2 to 3 years after fillup, Individual well maximum fluid production of
appraximately LOO barrels per day is anticipated.

WATER SOURCE

Several potential water source formations exist in the vicinity of
the NW Cha Cha Gallup Field study area, There are the San Juan River
alluvium sands, the Pictured Cliffs, the Upper Menefee and the Menefee
Proper, and the Morrison formaticne. Prelimi nary i nveqtic'at ions indicated
that because of deliverability con31derations, the San Juan River alluvium
sands and the Morrison formation would prove most suitable., Tests are
planned to evaluate the potential of the alluvium sands with a water well
drilled in the SE Section 15-T29N-R1liW., If these tests indicate that

e A v ik b e s S e e e
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' sufficient cavacity can be economically develoned, it is recommended that
I . the alluvium sands be ubilized as a weter source for the pressure mainten-
ance program, If it is not feasible to develop this water source, it 1o
' then recommended ihxt the Morrigon formation he eompletely tested to

determine its true notential as a '-ater sourca.

!" ' ECONQIICS OF OPERATION

| ) Primary econowics (A" gand only) and economics for a pressure main-
tenance program comsencing Coctober 1; 1961 ; are shown in Table V with
economic factors and investment schedules showmn on Table IV, This analysis
envisions utilizine the Szn Juan Eiver alluvium sand as a water source and

! is subject to revision if it becomes necessary to develop an alternate

source. As shoun on Table V, primary operation to denletion is estimated

] to yield a return of only 51l.h49 per dollar invested whereas the return on

P v operstions based on initiating pressure maintenance on October 1, 1961,

L is estimated to be 33,92 per dollar invested. Thus the proposed pressure

: K maintenance program is economically attractive.

Eccnomics of operation in the "B" sand have not been evaluated as
the probable fractured nature of the reservoir necessltates obtaining
additional performance data through testing, including a pilot injection
program prior to making a definitive evaluation,
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TABLYE I
PERTINETT DATA SHEET
CHA CHA GALLUP FIELD
NCRTEWEST CHA CHA UN1T ARZA
SAN JUAN COUNTY, NE +EXICO

Date of Discovery

Discovery Well

ond Well & Northwest Area Discovery

Structural Features of Reservoir

Producing Formation

Structurse

Gas-0i1 or Water-0il Contacts
Type Accumulation

Producing Depth

Average Gross Thickness wAY Sand
Average Gross Thickness np" Sand

Daamaverain Tomnaratiura
cowolh ~emper? &

awarer

Initial Reservoir Pressure

Estimated Abandonment Pressure

Properties of Reservoir Rock

Average Porosity

Average Permeability (air)

Mean Permeability (air)

Average Interstitial Water
Saturation (Capillary Press.)

Properties of Reservoir Fluids

0il Gravity

October 19, 1959

Benson-lMontin-Greer Drlg. Coe =
Jones No, 2, ¥4 SE Sec. 17-28N-13W
IPP 132 BOPD

GOR 1272

Perforationg 9623~27' and 5660=~76%

El Paso Natural Gas Products - 0jo
Amarillo No, 1

NE NE Sec. 27-29N-1i¥

JPF 304 BOPD

GOR 386

Perforations 5322-53LlL!

Completed May 17, 1960

Gallup

Monocline .

None Indicated

Stratigraphic Trap (Sand Bar)
14600-S600! Average ShOO!

ar 4

6,0‘ )

158°F

1560 psig @ + 4OO* Datum
200 psig

i Sand nB" Sand
1. 7% 7.66%
5700 MO 033 mdc
41,0 md.
35.0%

38 - 45° API Average 43° API
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Properties of Reservoir Fluids (Con't)

Estimated flasi: UVF to O naip
2/1560 nsig bop and Flagh
Separation at L0 psig & 75°F

Estimated Diff, FVF to O naig
2/1560 paig bpp and 1580F

Estimated Diff, GOR to O nsig
@ 1580F

Estimated Avg. Initial Separator
GOR © L,O psig & 75°F

Estimated 011 Viscosity @ bpn.

Estimated Water Viscosity € 158°F
Number of Wells

As of May 10, 1961

Estimated Ultimate (160-Acre
Spacing)

Northwest Area Pore Volume Data

Acre-Feet
Productive Acres
Average Thickness
Original 0il-in-Place Within
NW Unit Area
Bbls/Ac. Ft.
Bbls/Ac.
Total Bbls.

Ultimate Primary Recovery
4 00IP

Bbls/Ac. Ft.
Total Bbls,

Total Bbls.

1,350

1.392

649 cu, ft./Bbl,

1,90 cu. ft./Bbl,

o’-&ls CU.
b5 cp.

35

35

Current

Net "A" Sand

37,3h0.6 #
5572945 #
6,52

523,53
3,470
19,885,000

13.7
72,9
2,724,000

TABLE I (Con't)

Gross "BV Sand

36,971.8 *
6, 15605 *
6.01

. % Excludes Humble's Navajo Tribal lease in Section 12-28N~LW

and Atlantic's Navajo lease,

9=




Cumulative Production 5-1-61

~l v

» OUir

% Ultimate Recovery
Bbls/Ac. Fto

Total Bbls.

Periinent Proration Rules

Proration Unilts
Current Allowable
GOR Limit

Spacing

L U

RTAR

g R A AT

TABLE I (Con't)

~ O
Jeve

27.90
20,35
760,000

80 Acres (Temporary)

16}, Bbls/Cal, Day/Well

2000 cu, f£t./Bbl,

Within 150! of center of either
1/l 1/l Section

~1C=
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TABLE

1I
NORTHWEST CHA CHA UNIT AREA

naTa FOR #A" SAND
GROSS TO NET RATIO

_Operator Lease Well No,
El Paso 0io Amarillo 1
2
3
N
5
6
Humble Navajo "L® l
2
ly
5
6
1
8
9
10
Pan American Navajo "E" g
Navajo "G" 3
5
Navajo VH" 1

i1

-

(]
Q
3
©

ol wES~ ‘

O

7.0
3.0

9.0

m——

165.5

nam Sand Gross to Net Ratio = .1%_-% = 79

~11=

10,0

11,5

745

8.0
12,0

9.0
8.0

12,0

210,5
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TABLE 1II
NORTHWEST CHA CHA WIIT AREA
PRIMARY AND WATERFLOOD RECOVERILS

Original Oil-in-Place
N = 1758 & (1-Swe) Ah
bo

N o= 1298 x o347 x {1-.35) x 37,3406 . 19,885,000 Bbls.
Primary Recovery

Total Recovery with Water Flood

Total Rec, = Rec, to Start WF + WF Rec.,

WF Rec, Bbls,/Ac-Ft. = 7758 # So; - E Sor =~ (1-E)(1~Swec-Sgp)
‘ Bol  Bop Bop

Total Rec. % = Total Rec, Bbls./Ac. Ft. . I

OOIP Bbls,/Ac.Ft,.
Total Rec. Bbls. = & Rec, x N

Free Gas in p.s., cu. ft,/Bbls = 5.615 Boy Sgg ¢ P Tsc + L60} 1
So (Fé_c' T + 530

Soy Zy

Assumptions

1. 50% resaturation of unconformablc zone
2, Sor = ,31 (Average Atlantic Horseshoe & CBU
3. Sgy = %Sg =3 (1-31_1) |

be Ev = 86, Ea = .85, E= ,731

7z :

Other Data
VAV e X e
) ol WV &
Free gas in p.s. € Flood Start 81,3 cu. f£t./bbl,
New bpp with % back in scln, 1322 psig
Boy 1.342
; So1 (primary MB) STL7
S gy +0753




Other Data (Conit)
Swe
" Rec. to Start WF, Bbls./Ac.Ft.
Results
WF Rec,, Bbls,/Ac.Ft.
Total Rec., Bbls./Ac.Ft,

Total Rec., # OOIP
Total Rec., Bbls.

- e b

»3500
1477
bh.1h

159.66

203,80

38.3%
7,616,000 Bbls.

TABLE L1). (Con't)
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TABLE IV
NORTHEST OHA CHA UNIT AREA
ECONOMIC FACTORS AND INVESTHMENT SCHEDULE
USED IN PROFIT AMD LOSS STATEMENT

P

1, Net Interest Factor | | 0075

2. Value of 0il to W,I. (2,75-0,05 Gathering) $2.70/Bbl.,
3, Value of Nat. Gas and Liquids (LOF of 15.9¢) $0,0636 /MCF
4. Ad Valorem, Severance and State Sales Tax $0,20/Bbl,

i é (7.5 of 0il Value)
| 5, Combined Taxes of Gas and Liquids (4.7% of Sales Value) $0,003/MCF

6. Direct Operating Expenses

A Flowing Wells $100/well/mo.,
| Pumping Wells $200/well/mo,
P . Water Flood (Producers & Injection Wells) $300/well/mo.

Operating & Maintenance (Supply & Injection Water) $0.025/Bbl,

7. Investment Schedule (Primary)
1960 - 22 Wells @ $60,000/Well & Lease $1,320,000
1961 ~ 13 Wells @ $60,000Mell & Lease $780,000
=~ Electrical Distributlon System ’

8l;,500! @ 31,25/¢+. $105,625
- 15 PPG Units @ 38,500/Unit $127,500 31,013,125
1962 - 20 PPG Units @ $8,500/Unit $ 170,000
196} - 35 PFG Units Salvaged @ $2,000/Unit ( 0,000)
2,133,12
8., Investment Schedule {10~1-61 Water Floed)
1960 - 22 Wells @ $60,000/Well & Lease $1,320,000
: : 1961 - # 16 Wells @ $50,000/ell & Lease $960,000
- 10 PPG Units @ $8,500/Unit $ 85,000
o ; ~ Electrical Distribution System
84,500 @ $1.25/ft, $105,625
i ~ Water Injection Plant $ 90,000
~ Water Dist, Systenm $100, 000
~ Input Well Conversion $ 45,000 : 6625
- Water Supply Wells $ 11,000 1,396,62
; 1962 - 19 PPG Units @ $18,000/0nit § 342,000
.‘{363 - ls’rcduced Water Disposal System (g %%,000)
i 70 - Salvage +000
; 3,031,625

# Three additional wells for flooding.

-1k~
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Ad Val~Sev Combined Operating Supnly & . ‘
State In~ Tax Rates & Ins. Water i Net Cumulative
come Taxes (Gas) Workover Oper & ! Total Direct Operating Net Cash 6% Disc. Disc. Casti Disc, CGash
(041) L% Expenses Maint., Exp, Expenses 1Income Investment Flow Factor Flow Flow
» 3 $ 8 $ $ (7-1-60) $ $
L2,7c0 - 7,400 - 50;100 526,00 1,320,000 (793,600) ,9853 (781,900)  (781,900)
b 279,800 4,200 42,900 - 326,900 3,539,200 1,013,100 2,526,100  ,9L2L 2,380,600 1,598,700
113,600 9,400 8);,000 - 207,000 1,525,500 170,000 1,355,500 8874 1,202,900 2,801,600
20,l400 5,8C0 58,800 - 9L43000 125,700 - 425,700 8358 355,800 3,157,400
11,200 2,100 25,200 - 38,500 | 157,800  (70,000) 227,800 L7871 179,300 3,336,700
‘ 476,700 21,500 218,300 - 716,500 6,174,600 2,433,100 3,741,500 3,336,700
L
42,700 - 7,400 - 50,100 526,400 1,320,000 (793,600) 49853 (761,900)  (761,900)
278,400 ;,200 - 67,900 22,800 373,300 3,473,990 1,396,600 2,077,300 942l 1,957,600 1,175,700
183,200 8,5C0 1156,800 89,700 438,200 2,214,600 342,000 1,872,600 8874 1,661,700 2,837,400
314,300 2,500 156,800 77,500 = 551,100 3,744,000 - 31,00 3,713,000 ,8358 3,103,300 5,940,700
293,800 1,600 156,800 81,700 | L79,900 2,789,900 ~ 2,789,900 7871 2,195,900 8,136,600
130,600 800 146,000 79,400 356,800 1,423,800 . . 1,423,800 7412 1,055,300 9,191,900
52,700 300 146,000 77,600 | 276,600 Lk1,800 - Lh1,800 L6981 308,400 9,500,300
36,200 200 128,700 77,600 | 242,000 252,000 - 252,000  ,657L 165,700 9,666,000
27,300 200 "110,000 75,900 ! 213,400 159,000 - 159,000 6192 98,500  9,76L,500
21,700 100 © 92,000 75,800 189,600 106,400 - 106,400  ,5831 62,000 9,826,500
- 6,000 - 29,000 25,000 60,0C0 21,300 (58,000) 79,300 .5599 Wy,hoo 9,870,900
l 1,332,960 18,400 1,196,700 683,000 3,231,000 15,153,100 3,031,600 12,121,500 9,870,200
{ Net PW @ 6% = $9,870,900 NCF = $12,121,500
#1l.5S Mos. Net PW @ 6% = $6,53L,200 Incr. NCF = $8,380,000




L
L
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W, I, Gas Ad Val~Sev Comvined Cperating Supnly & :
| j Income State In~ Tax Rates & Ins. Water i . Net
Net 0i] Net Gas W. I 041 (L 4)(15.9¢) Total W, I, come Taxes (Gas)  Workover Oper & |Total Direct Qperating
h Proguctlon Production Income per 1K Income (0i1) Lhe 7% Expenses  Maint. Exp.{ Expenses Income Investment
! Bols MCF $ 3 3 $ 2 $ 8 !
!
{ . .
213,500 161,900 576,500 - 576,500 h2,7c0 - 7,400 - 50;100 526,400 1,320,000
1,399,100 2,064,100 3,717,600 88,500 3,866,100 279,800 1,200 42,900 - 326,900 3,539,200 1,013,100
567,900 3,132,500 1,533,300 199,200 1,732,500 113,600 9,400 8l;,000 - 207,000 1,525,500 170,000
147,000 1,930,300 396,900 122,800 519,700 20,400 5,800 58,800 - 9k, 000 425,700 -
56,000 708,800 151,200 45,100 196,300 11,200 2,100 25,200 - 38,500 157,800 (70_,000)
| 2,383,500 7,997,600 6,1135,500 h55,600 é,891,100 476,700 21,500 218,300 - 716,500 6,174,600 2,433,100
B2,503,100 ROI = 1,49}
| WF) -‘ )
213,500 161,900 ‘ 5765500 - 576,500 42,700 - 7,L00 - 50,100 526,400 1,320,000
1,392,1C0 2,064,100 = 3,758,700 88,500 3,847,200 278,400 1,200 - 67,900 22,800 373,300 3,473,990 1,396,600
916,100 2,819,300 ; 2,473,500 179,3C0 2,652,800 183,200 8,5C0 156,800 89,700 438,200 2,214,600  3h2;000
1,571,500 817,300 | 4,213;100 52,000 h,295,100 31,300 2,500 15€ 7800 77,500 551,100  3,74h;,000 ~ 31,0C0
1,198,800 518,900 | 3,236,800 33;000 3,269,800 293,800 1,600 156,800 81,700 @ 479,900 . 2,789,900 -
652,800 282,600 | 1,762,600 18,000 1,780,600 130,600 800 ‘146,000 79,400 . 356,800 1,423,800 -,
263,400 113,800 | 711,200 7,260 718,400 52,7C0 300 16,000 77,600 ! 276,600 41,800 -
181,100 78,4007 189,000 5,000 14945 C00 36,200 200 128,500 77,600 {  2h2,000 252,000 -
136,500 59,100 } 368,600 3,800 3725400 27,300 200 "110,000 79,900 ! 213,400 159,000 -
108,500 47,000 - 293,000 3,000 296,000 21,700 100 © 9,000 75,800 189,600 106,100 -
29,800 12,900 80,500 800 81,300 6,000 - 29,000 25,000 60,000 21,300  (58,000)
6,663,100 6;975,300 17,993,500 390,600 18,381,100 1,332,960 18,400 1,196,700 683,000 3,231,000 15,153,100 3,031,600
$3,089,600 ROI = 3,92 Payout = 14,6 Mos, Net P @ 6% = 39,870,900 NCF = 312,121,soo§
(586,500 Incr, ROI = 1ii.3 Payout (10-1-61) = +14,5 Mos, Net PW @ 6% = $6,53l;,200 Incr. NCF = §8,380,
'
951, , 000 MOF




TABLE V
NORTIEIEST Chin CHA UNIT AREA
PROFIT AiD LOSS STATE LNT

W, I. Gas Ad Val~Sev
o !In(\:gme State In-
Gross Oil Gross Gas Net Oil Net Gas  We Lo ULl {o3{i5.54) Total W I. come Taxes
Avg. No. Production Production Proguctlon Production Income per MCF Income (041)
Time of Wells Bbls MCF Bbls MCF 3 3
 PRIMARY OPERATIONS )

7 Mos, 1960 10,5 2Ll , 000 185,000 213,500 161,300 576,500 - 576,500 L2, 700
1961 32.0m% 1,599,000  2,359,000¢ 1,399,100 2,06h,100 3,777,600 88,500 3,866,100 279,800
1962 35.C 649,000 3,580,000 567,900 3,132,500 1,533,300 199,200 1,732,500 113,£00
1963 2L.5 168,000 2,206,000 147,000 1,930,300 396,900 122,800 519,700 20,400
196}  10.5 €ly,000 810, 000 56,000 708,800 151,200 L5,1C0 19€,300 11,200

TOTALS 2,724,000 9,140,000 2,383,500 7,997,600 6,435,500 155,600 €,891,100 176,700

Gross Inve = $2,503,100 ROI = 1.L9 |
SECONDARY OPERATIONS (10-1-61 WF )

1960 10,5 24,000 185,000 213,500 161,900 | _ 576,500 - 576,500 42,700
1961 3ze®. 1,591,000 2,359,000 1,092,360 2,0,100 3,758,700 88,500 3,847,200 278,400
1962 38,0 1,047,000 3,222,000 916,100 2,619,300 : 2,473,500 179,300 25052,0C0 183,200
1963 38,0 1,796,000 93}, 000 1,571,500 817,300 : 4,243,100 52,000 4,295,100 314,300
1964 38,0 1,370,000 593,000 1,198,800 518,900 | 3,2363800 33;000 3,269,800 293,800
1965 35,0 74,000 323,000 652,800 282,600 | 1,762,600 18,000 1,780,600 130,600
1966 35,0 301,000 130,000 263,100 113,800 711,200 7,200 718,400 52 ,7C0
1967 30,0 207,000 89,600 181,1C0 78,400 ; 89,000 5,000 149,000 36,200
1968 25,0 156,000 €7,500 134,500 59,100 ¢ 368,600 3,800 3723100 217,300
1969 20,5 12};,000 53,700 108,500 117.000 293,000 3,000 296,000 21,700

(i tios)2978 20,0 31;5000 11,700 29,800 12,900 80,500 800 61,300 8,00
TOTALS 7,616,000 7,971,500 6,661,100 6;975,300 17,993,500 390,600 18,381,100 1,332,960

Total Gross Inve = $3,089,60C
Iner., Gross Inv. = 3586,5C0
# GCas Sales Start 7~1-6l.
Cumulative Gas Prod. 7-1-61 = 954,000 XOF

¢ - 15 Wells Pump 3 HMonths,

ROI = 3,92

Incr, ROI & 11143

Payout = 14,6 Mes,

Payout (10-1-61) = +1ly.5 Mos,




