
R. E. Irelan 
Division Manager 
Production Department 
Hobbs Division 
North American Production 

726 East Michigan 
Hobbs, NM 88240 
<505) 393-4141 

Conoco Inc. 
P.O. Box 460 

November 16, 1987 

Mr. Jerry Sexton 
New Mexico O i l Conservation Division 
P.O. Box 1980 
Hobbs, NM 88240 

Dear Mr. Sexton: 

The MCA Unit Agreement requires approval by the Bureau of Land Management 
and the Cannrissioner of Public Lands i n order t o amend the Plan of 
Operation t o permit the employment of Enhanced Oil Recovery techniques i n 
the MCA Unit area. Conoco Inc. submitted a revised Plan of Operation to 
the above named agencies t o allow a proposed C02 project t o be i n i t i a t e d . 

We received notice from the Commissioner of Public Lands on November 6, 
1987 that the Commissioner i s approving the revised Plan of Operation 
(Contingent to l i k e approval of the Bureau of Land Management and also the 
New Mexico O i l Conservation Division. 

Consequently, we request your review and concurrence on the attached Plan 
of Operation. 

Yours very t r u l y , 

CLT/dh 
Attachment 



SUPPLEMENTAL AND AMENDATORY AGREEMENT TO 
MALJAMAR (XOPERATIVE AGREEMENT 

(Supplement No. 5) 
I Sec. No. 341 

PLAN OF OPERATION 

Mr. F. Cherry 
Bureau of Land Management 
1717 W. 2nd s t . 
P.O. Box 1397 
Roswell, NM 88201 

Mr. Floyd Prando 
Commissioner of Public lands 
P.O. Box 1148 
Santa Fe, NM 87501 

Gentlemen: 

Conoco Inc., Operator for the MCA Unit, submits herein a revised Plan of 
Operation i n accordance with Section X of the captioned agreement. This 
revised Plan of Operation calls for the addition of Enhanced Oil Recovery 
(EOR) techniques t o the currently approved waterflood operations. 

The Maljamar Cooperative Agreement (Supplement No. 5) contemplates that any 
one or more various EOR techniques may be undertaken with the objective of 
maintaining a desired rate of Participating Area production, u t i l i z i n g the 
most e f f i c i e n t injection rates, pressures and well injection patterns 
calculated t o most effectively recover the f u l l y unitized substances within 
the f u l l y unitized formations. 

The Operator believes that the; accomplishment of the foregoing objective 
w i l l best be obtained by implementing EOR operations within the MCA Unit. 
The i n i t i a l step i n t h i s progrcim w i l l consist of a C02 flood operation on 
less than a l l of the Participating Area which can be systematically 
extended to additional portions of the Unit i n order to maintain the 
desired rate of production. The waterflood program w i l l continue i n those 
areas not affected by C02 operations. 

In order t o determine the most e f f i c i e n t injection rates, pressure and 
injection pattern for the recovery of the f u l l y unitized substances, 
Operator conducted a 5-acre inverted 5-spot CO,, Injection P i l o t Test 
between 1981 and 1986. Actuctl CO injection occurred between May and 
December 1983. Information obtainedr fram the p i l o t provided a calibration 
basis for the miscible-flood simulator used for expansion predictions to 
develop f i e l d scale projections. These reservoir evaluations and 
predictions form the basis of the current proposal t o progressively extend 
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C02 flooding into 3920 acres of the 8040 acre MCA Unit. The CO project i s 
to be implemented i n successive stages such that the sections with the 
longest operational l i f e are started early, so that t o t a l project l i f e i s 
not uneconomically lengthened. 

I t i s proposed that the i n i t i a l stage of operation proceed as follows: 

Drilling; and Conversion of Wells for Injection 

I n i t i a l l y , each affected well i n the C02 flood area i s t o be worked over 
prior to C02 injection. The primary objectives of the well work are to 
complete a l l floodable CO pay horizons, repair damaged well bores, and to 
i n s t a l l downhole equipment suitable for CO injection and production. 
Pattern conversions from the current 80 acre inverted nine spot waterflood 
are envisioned. Pattern changes, and d r i l l i n g and/or conversion of 
producers and injectors, w i l l be implemented as conditions warrant i n 
keeping with sound engineering principles. 

F i r s t stage C02 injection w i l l commence i n early 1989 as the well work 
program progresses and the C02 f a c i l i t i e s become operational. The MCA CO 
Project i s designed for continuous injection of C0„ followed by a post 
flush water slug rather than alternating cycles of 00 2 and water injection. 

Construct 00 2 Supply Line 

A third-party constructed and owned CO supply l i n e t o be extended to MCA 
i n 1988 w i l l traverse some 45 miles from the source point near Tatum i n Lea 
County, NM t o the MCA Unit. The li n e w i l l be sized to adequately deliver a 
contract quantity of 50 MMCFD plus any reasonable additional demand 
requirements. Estimated purchased CO requirements (180 BCF) for the 
project have been secured over a 10-15 year period. 

I n s t a l l Injection System 

A new injection piping system w i l l be installed to handle both CO 
injection and subsequent post brine injection. The piping metallurgy 
i n i t i a l l y can be bare carbon steel i n long duration (17 years) CO 
injection stages t o be replaced with internally coated carbon steel for 
post brine injection. I n short duration (4 years) CO injection stages, 
internally coated carbon steel or cement lined piping w i l l be used. The 
piping system i s designed to handle maximum surface injection pressures of 
2500 psi. Normal average surface injection pressure w i l l be under 2200 
psi. 

As the C02 flood progresses, significant quantities of CO appear i n the 
produced gas. CO recycle f a c i l i t i e s w i l l gather the high CO content 
produced gas from rhe production batteries, and compress and dehyorate the 
gas for rein j ection into the reservoir. The design of the CO recycle 
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f a c i l i t y i s based on complete recycle of a l l produced gas from the CO 
flood areas. However, t h i s system w i l l be designed t o allow future 
addition of hydrocarbon-C02 separation i f t h i s appears worthwhile. 

The capability of i n s t a l l i n g additional compressors, should CO injection 
exceed the current 50 MMCSFD design w i l l be provided. 

The CO laden produced gas w i l l be segregated from the waterflood produced 
gas at the MCA batteries and directed through a low pressure gas gathering 
system t o the CO recycle f a c i l i t y . The dehydrated, compressed (2200 psig) 
gas w i l l be aOTdngled with the purchased CO and directed t o the CO 
i n j ection system. 

In order t o monitor and control the progress of the C02 flood, both flow 
measurement and control of the CO injection rates i s provided at each 
(satellite header. 

Revised Production System 

The current MCA production batteries i n the O02 flood area w i l l be modified 
to process the increased CO flood production rates. As redesigned, the 
produced f l u i d from each procluc±ion header flows t o a dedicated processing 
t r a i n . After metering, each battery's water streams combine and flow to 
the associated water injection station and each battery's o i l streams 
(Xjmbine and flow t o o i l storage. The existing o i l storage tanks and LACT 
uni t at each battery are adequate for the CO flood production rates. 
After metering, the vapor streams from each battery's t e r t i a r y production 
train(s) combine and flow t o the CO compression/dehydration f a c i l i t i e s . 
The secondary vapor production flows t o the Maljamar Gas Plant. The vapor 
recovery unit discharge can be directed t o either the Maljamar Gas Plant or 
the CO ccsipression/dehydration f a c i l i t i e s . Because of increased capacity 
and discharge pressure requirements, new vapor recovery units (VRU) w i l l be 
planned for at each battery. 

Future EOR Operations 

This Plan of Operation i s published to provide approval not only to do a l l 
things and perform a l l tasks necessary for C02 injection i n particular, but 
also for a l l EOR techniques/projects i n general which may be deemed 
advisable i n the future. As spoken to i n A r t i c l e X of Supplement No. 5, 
the (Commissioner and the Supervisor have authorized the Operator to "inject 
into the unitized formation, through any well or wells completed therein, 
brine, water, a i r , gas, o i l or other l i q u i d hydrcicarbons, and any one or 
more other substances, whether produced from the Participating Area or not, 
and that the location of input wells and the rates of injection therein and 
the rate of production shall be1, governed by standards of good geologic and 
petroleum engineering practices and conservation methods." 
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Conoco Inc., as Operator for the MCA Unit, commits the current on-going 
waterflood, proposed C02 flood, and future EOR projects to this Plan of 
Operation i n keeping with sound engineering principles, regulatory 
requirements, environmental considerations, and conservation practices. 

APPROVED: 

SUPERVISOR / '" " 
NEW MEXICO O I L CONSERVATION DI^/ISION 

DATE 



State d N e w Mexico 27/<? 

W.R. HUMPHRIES 
COMMISSIONER P.O. BOX 1148 

SANTA FE. NEW MEXICO 87504-1148 

November 1, 1990 

Conoco Inc., 
10 Desta Drive West 
Midland, TX 79705-9982 

Attn: Land Department 

Re: Maljamar Cooperative Agreement 
Lea County, New Mexico 
1990 Plan of Development 

Gentlemen: 

The Commissioner of Public Lands this date approved the 1990 Plan 
of Development for the Maljamar Cooperative Unit. Our approval 
i s subject to like approval by a l l other appropriate agencies. 
Please forward to this office current copies of both Exhibits A & 
B. 

The p o s s i b i l i t y of drainage by wells outside of the Unit Area and 
the need for further development may exist. You w i l l be 
contacted at a later date regarding these p o s s i b i l i t i e s . 

I f we may be of further help, please do not hesitate to contact 
Clyde Langdale at (505) 827-5791. 

Sincerely, 

W. R. HUMPHRIES 

Floyd 0. Prando, Director 
Oi l , Gas & Minerals Division 

cc: OCD 
Unit Corresp. 
Unit POD 



State of N e w A4extco 

W.R. HUMPHRIES 
COMMISSIONER 

P.O. BOX 1148 
SANTA FE, NEW MEXICO 87504-1148 

October 5, 1990 

Conoco Inc., 
726 East Michigan 
P.O. Box 460 
Hobbs, NM 88241 

A t t n : David C.Strople, Land Supervisor 

Re: Maljamar Cooperative Agreement 
Lea County, New Mexico 
1990 Plan of Development 

Dear Mr. Strople: 

The Commissioner of Public Lands t h i s date approved the 1990 Plan 
of Development f o r the Maljamar Cooperative Unit. Our approval 
i s subject t o l i k e approval by a l l other appropriate agencies. 
Please forward t o t h i s o f f i c e current copies of both Exhibits A & 
B. 

The p o s s i b i l i t y of drainage by wells outside of the Unit Area and 
the need f o r f u r t h e r development may e x i s t . You w i l l be 
contacted a t a l a t e r date regarding these p o s s i b i l i t i e s . 

I f we may be of f u r t h e r help, please do not hesitate t o contact 
Clyde Langdale at (505) 827-5791. 

Sincerely, 

W. R̂,_ HUMPHRIES^—N 

Floyd O. Prando, Director 
O i l , Gas & Minerals Division 

cc: OCD 
Unit Corresp. 
Unit POD 



G O V E R N O R 

EDWIN L . M E C H E M 

C H A I R M A N 

jkate of Pcxtco 

0 tl tfontfertmtton Communion 
L A N D COMMISSIONER 

K . * . J O H N N Y W A L K E R 

M f M I E I H 

S T A T E G E O L O C i l S T 

A. L . P O R T E R , J R . 

S E C R E T A R Y - D I R E C T O 

P . O. « O X « 7 1 

S A N T A F E 

December 31, 1962 

Nr. Jason Kellahin 
Kellahin 6 Fox 
Attorneys at Lav 
Post Office Box 1713 
Santa Fe, Mew Mexico 

Re: Case No. 2718 
Order No. ft-2403 

Applicant: 

Continental Oil Company 

Dear Sirs 

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

Very truly yours, 

A. L. PORTER, Jr. 
Secretary-Director 

i r / 

Carbon copy of order also sent to: 

Hobbs OCC x 

Artesia OCC 

Aztec OCC ____________ 

OTHER 



State of N e w Mexico 

November 6, 1987 

Conoco, I n c . 
ATTENTION: Mr. R. E. I r e l a n 
P. 0. Box 460 
Hobbs, New Mexico 88240 

Re: Revised Plan of O p e r a t i o n 
Maljamar C o o p e r a t i v e Agreement 
Lea County, New Mexico 

Gentlemen : 

The C o m m i s s i o n e r o f P u b l i c L a n d s has t h i s d a t e a p p r o v e d y o u r 
R e v i s e d P l a n o f O p e r a t o r - f o r t h e M a l j a m a r C o o p e r a t i v e 
R e p r e s s u r i n g A g r e e m e n t , L e a C o u n t y , New M e x i c o . Y o u r r e v i s e d 
P l a n o f O p e r a t i o n c a l l s f o r t h e a d d i t i o n o f Enhanced O i l R e c o v e r y 
(EOR) t e c h n i q u e s t o t h e c u r r e n t l y a p p r o v e d w a t e r f l o o d o p e r a t i o n s . 

Our a p p r o v a l i s s u b j e c t t o l i k e a p p r o v a l by t h e New M e x i c o 
O i l C o n s e r v a t i o n D i v i s i o n and t h e B u r e a u o f Land M a n a g e m e n t . 

E n c l o s e d i s an a p p r o v e d c o p y f o r y o u r f i l e s . 

I f we may be o f f u r t h e r h e l p p l e a s e do n o t h e s i t a t e t o c a l l 
on u s . 

V e r y t r u l y y o u r s , 

FLOYD 0 . PRANDO, D i r e c t o r 
O i l and Gas D i v i s i o n 
( 5 0 5 ) 8 2 7 - 5 7 4 4 

WRH/FOP/pm 
e n c 1 s . 
c c : OCD-San ta Fe , New M e x i c o 

B L M - R o s w e 11 , New M e x i c o A t t n : M r . Armando Lopez 
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CONTINENTAL O I L COMPANY 

P. 0. Box 1377 
Roswell, New Mexico 
May 29, 1963 

New Mexico Oil Conservation Commission 
Post Office Box 871 
Santa Fe, New Mexico 

Attention: Mr. A. L. Porter, J r . , Secretary-Director 

Gentlemen: Re: SUPPLEMENT NUMBER 5 TO 
MALJAMAR COOPERATIVE 
AGREEMENT, LEA COUNTY, 
NEW MEXICO 

As directed i n Order No. 2403 (Case No. 2718) dated 

December 31, 1962, executed counterparts are attached of 

the Supplemental and Amendatory Agreement to Maljamar 

Cooperative Agreement (Supplement No. 5) which became e f f e c t i v e 

under i t s terms on May 1, 1963. This agreement i s now being 

recorded i n Lea County. 

Yours very t r u l y , 

A. B. SLAYJAUGkD 
Division Superintendent 

of Production 
New Mexico Division 

CRA-pr 
Enc. 

P I O N E E R I N G I N P E T R O L E U M P R O G R E S S S I N C E 1 8 7 5 



^ A 
MALJAMAR COOPERATIVE AGREEMENT " 1 

Box 460 
Hobbs, New Mexico 

December 30, 1964 

New Mexico OlJKConservation Commission „, n 0, s». 
p0 0. Box̂ iiSo W DEC 3 1 

Hobbs, New Mexico 

Attention of Mr. Joe D. Rumey, Proration Manager 

Re: Commission Order R-2403, Case 271$ 

Dear Sir: 
Por the month of December, 1964, we are requesting 

a supplemental increase in the field nomination of 6f BOPD 
due to more favorable reservoir voidage and having well test 
data to justify these supplemental increases. 

MCA Unit No. 67 
Retested 12-13-64 
MCA Unit No. 94 
Retested 12-21-64 
MCA Unit No. 112 
Retested 12-16-64 
MCA Unit No. 114 
Retested 12-24-64 
MCA Unit No. 115 
Retested 12-9-64 
MCA Unit No. 152 
Retested 12-22-64 
MCA Unit No. 153 
Retested 12-23-64 
MCA Unit No. 234 
Retested 12-18-64 

Yours very truly, 

Unit L, 21-17-32 Increase from 25 to 33 bbls. 

Unit P, 20-17-32 Increase from 29 to 31 bbls. 

Unit A, 29-17-32 Increase from 23 to 26 bbls. 

Unit D, 28-17-32 Increase from 35 to 38 bbla. 

Unit c. 28-17-32 Increase from 40 to 43 bbls. 

Unit P, 28-17-32 Increase from 63 to 93 bbls. 

Unit E, 28-17-32 Increase from 33 to 36 bbls. 

Unit N, 21-17-32 Increase from 81 to 96 bbls. 

Ai QUEEN 
halrman 

Engineering Sub-Committee 

JAQ-CL 

CC: JRC DEJ JER PILE 
Attached Mailing List 



MALJAMAR COOPERATIVE AGREEMENT 

ENGINEERING COMMrPTEE 

MAILING LIST 

Carper Drilling Company, Inc, 
Mr. Marshall Rowley 
200 Carper Building 
Artesia, New Mexieo 

Mr„ R. E. Powers 
Sinclair Oil & Gas Company 
P. o. Box 1470 
Midland, Texas 

Mr. R• A. Wright 
Sinclair Oil & Oas Company 
P. 0. Box 521 
Tulsa, Oklahoma 

Mro W. P. Burns 
Sinclair Oil & Oas Company 
520 East Broadway 
Hobbs, New Mexieo 

Pair Oil Company 
Mr, Richard L« Ray 
P. Oo Box 689 
Tyler, Texas 

Virginia Sears & Mary Jo 
Vandiver, Co-Executrlces 
700 Hermosa Drive 
Artesia, New Mexico 

Charlotte W. Runyan 
Hope, New Mexico 

Mre J. P0 Pierce 
3621 Westcllff Road South 
Port Worth 9# Texas 

Cockburn Trusts 
P> 0. Box 241 
Dallas, Texas 

§r. Leon C. Smith 506 Bridwell Street 
Wichita Falls, Texas 

Mr So Jewell Smith 
2756 Mimosa Park Drive 
Port Worth 18, Texas 

Mr, Jaek B. Shaw 
Pi. 0. Box 517 
Artesia, New Mexico 

Mary Katherine Fowles 
905 Saverein Drive 
Sacramento 25, California 

Emily Katherine Flint Boyd 
and Rosemary PIint 
% Mrs. Oeorge Ray 
2806 South Hayden 
Amarillo, Texas 

9-9-64 
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O I L C O N S E R V A T I O N COMMISSION 
P. O, BOX 871 

SANTA F E , NEW MEXICO 

# V i l 6. 1965 

Continental Oil 
f. 0. loa 
M b i , Nov 

Attention! Mr* Suk Na*at»H 

GoatlOBOat 

*uth*>rity to 
AtttMMBt ATM* 
rather than • 

than tb« 
try water 

SeetlOO S <*f 
praaaure oarvaya 
CiH—laaloa ta 
(6) oonthe or at 

ta yowr Utter of Mures nt, if65, wherein you request 
ioaaaat> presa«*e teata in year Mfetjaomr Cooperative 
r toel» Lo* Oi'iipfcy, low MaxUo, oa aa annual baaia 

you are pvesestiy doing. Too farther request 
a ttaoaura taata fot those walla whleh prodaoe laaa 

allowable, tboaa valla whleh have boon stimulated 
alt |aa aod vote* iajeotion walls. 

Uo 
^ no longer 

•tula. In too 
not ftooooosty 
received a 

oaly of 

i Faa* • of Order No. K»a401 provided that bottonhole 
ga»«*|l » t i o tost* sb*41 io taken and f llod vltb tba 
•o'^pBthe CNoMotaaloat*il*» aad Regulatlona ovory aix 
pofllMs aa tba flaaal ••jj i i amy preaerlbe. 

MNur eaaelaslon tbot aoatMutnuoi preaauros ara probably 
lar preoor application of tho void-apace allocation for-
" floo|n<|tlo« Agra—eat aatt. further thot pressures ara 

iajsatjoo veils and taa awrtucing walla which bava 
i •ojo • i to water ingestion. 

041 ta in ay la , therefore* hereby aotborlaod to eooduet tha 
survey ft* tba MaIj over iatpofafttvo ftgroonent Uoit in April 

oMaptittg jputotn vol la |*o* toating at autilnad abova. 
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lt it recjuested that prior to too testing period oooo year, * schedule for 
tooting bo eerked CM* vitb tbo lobes Ststriet Off too af too Count ssion in ordor 
to deterulae which awtta Iowa bod substantial ntaoaaoe to uater injection ond 
should ho aaaapt froa toots. 

<w oil producing volls senl-Qat-oll ratios shall noatinus to ho tokon 
onuslly aai reported to taa Coaaissioa. 

Very truly years, 

*• I. forter, J r . 
*tcret*ry-Pireetor 

AUlDSNtOg 

cc: Oil Conservation CosoUssion - Hobbs 
Oil 6 S*a engineering CoaaAttee - Hobbs 
COM Ilia Wl* 
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CONTINENTAL O I L COMPANY 

P R O D U C T I O N D E P A R T M E N T 
H O B B S D I S T R I C T 

J A C K M A R S H A L L 
D I S T R I C T M A N A G E R 

G. C. J A M I E S O N 
A S S I S T A N T D I S T R I C T M A N A G E R 

P. O. BOX 4 6 0 

HOBBS, NEW MEXICO 

March 26, 1965 
I O O I N O R T H T U R N E R 

T E L E P H O N E : EX 3 - 4 1 4 1 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 

Attention of Mr. A. L. Porter, Jr., Secretary-Director 

Gentlemen: Re: Bottom Hole Pressures - Maljamar 
Pool - Order No. R-2403 

This l e t t e r i s for the purpose of cla r i f y i n g and ampli

fying the conversation regarding the MCA Unit between Mr. D. S. 

Nutter and Mr. V. T. Lyon on March 17, 1965. Order No. R-2403, 

in the th i r d section, contains a provision 3 (G) requiring 

bottom hole pressure surveys and gas-oil r a t i o tests to be taken 

every six months or at such periods as the Commission may pre

scribe. At the time of the hearing which resulted i n Order No. 

R-2403, Continental contemplated supplementing the pressure 

maintenance project by the i n s t i t u t i o n of water injection opera

tions. The acreage void-space allocation i s , of course, appli

cable to both gas and water injection; however, due to the i n 

creasing cost of obtaining the bottom hole pressure surveys, 

certain changes are recommended. 

Under the void-space formula, i t i s possible to trans

fer allowables only between wells on each lease, which serves to 

P I O N E E R I N G I N P E T R O L E U M P R O G R E S S S I N C E 1 8 7 5 
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protect correlative rights. Upon unitization, the protection of 

correlative rights from one lease to another within the p a r t i c i 

pating area became unnecessary since that area now operates as 

a single lease. In order to afford the maximum protection of 

correlative rights, bottom hole pressure surveys were conducted 

on a six-months basis. In the early stages of the pressure main

tenance program, this presented no great expense to the operator 

inasmuch as the wells flowed readily after being shut i n for 

bottom hole pressure tests. 

Since taking over the unit operation, Continental has 

measured the bottom hole pressure each six months, either with a 

bottom hole pressure gauge or, in pumping wells, with a device 

to measure the f l u i d level. As the pressure i n the reservoir 

gradually declines, an increasing number of wells requires swab

bing when the pool i s placed back on production after being shut 

in for bottom hole pressure survey. In April and October, 1964, 

i t was necessary to swab wells on 31 and 45 different occasions, 

respectively, as a direct result of being shut-in for the survey. 

The average cost of each swabbing job was approximately $110. I t 

is estimated that i f the test to be conducted in A p r i l , 1965 i s 

taken on a comparable basis to those i n the past, at least 50 

swabbing jobs w i l l be required to return wells to production, an 

expenditure of $5*500. These costs, together with the cost of the 

actual survey (approximately $10 per well), make a bottom hole survey 
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quite an expensive undertaking. 

I t i s Continental's opinion that the purposes of con

servation would be v i r t u a l l y as w e l l served with an annual 

bottom hole pressure survey. F i e l d average bottom hole pressures 

and gas-oil r a t i o s do not vary greatly from one survey to the 

next. The average bottom hole pressure f o r October, 1963, A p r i l , 

1964, and October, 1964, were 594.9, 583 and 576, respectively. 

Average gas-oil r a t i o s from C-115 reports f o r the f i r s t two such 

periods were 5012 and 5412 respectively with the t h i r d period 

not yet compiled. The void-space allowable varies to a larger 

degree with changes i n gas-oil r a t i o than with changes of bottom 

hole pressure. Furthermore, there are a large number of l i m i t e d 

capacity wells f o r which the bottom hole pressure, or the gas-oil 

r a t i o , have no significance inasmuch as they do not enter into 

the void-space c a l c u l a t i o n . Their allowable i s based solely on 

the acreage factor of 10 barrels per day. 

I t i s f u r t h e r our opinion that wells under stimulus by 

water i n j e c t i o n should not be shut i n f o r bottom hole pressure 

measurements. This, we believe, i s i n l i n e with waterflooding 

operations over the state. 

I t i s therefore Continental's proposal that bottom hole 

pressure t e s t i n g be conducted i n the following manner: 

1. Bottom hole pressure tests w i l l be con
ducted on an annual basis during A p r i l 
of each year. 
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2. Wells having insufficient producing capa
c i t y to produce more than tthe ten barrel 
per day acreage allowable v ^ i l l not be 
included in the survey. 

3. Gas or water injection wells and wells 
which have been stimulated by the injec
tion of water w i l l not be included i n the 
survey. 

Based on information from the October, 1964 surveys, 

there are 77 wells i n the MCA Participating Area which have 

insufficient producing capacity to be affected by the void-space 

formula, 36 injection wells (30 gas, 6 water) and 15 wells which 

have been stimulated by water injection. This w i l l leave 106 wells 

within the participating area which w i l l be surveyed i n A p r i l , 1965, 

One well bearing an MCA number is a water supply well. Pour wells 

outside the participating area, but within the repressuring area, 

w i l l be surveyed on the same basis of selection. 

Considering the information contained above, i t i s re

spectfully requested that the Commission concur in the proposal 

for an annual bottom hole pressure testing schedule and the selec

tion of wells to be tested, commencing i n A p r i l , 1965. 

Yours *very t r u l y , 

JM-DFW 
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CONTINENTAL O I L COMPANY 

P R O D U C T I O N D E P A R T M E N T 
H O B B S D I S T R I C T 

J A C K M A R S H A L L 
D I S T R I C T M A N A G E R 

G. C. J A M I E S O N 
A S S I S T A N T D I S T R I C T M A N A G E R 

P. O. BOX 4 6 0 

HOBBS, NEW MEXICO 

March 26, 1965 
l O O l N O R T H T U R N E R 

T E L E P H O N E : EX 3 - 4 1 4 1 

Haw Mexioo Oil Conservation Comlaalon 
F. 0. Box 2©88 
Santa Fa, law Mexico 

Attention of Mr. A. L. Porter* Jr., Secretary-Director 

Gentlemen: Ba: Bottom Hole Pressures - Maljamar 
Pool - Order Ko. R-2403 

Thia let**? is for the purpose of clarifying ana ampli

fying the conversation regarding the MCA Unit between Mr. D, s. 

Mutter and Mr. V. f. X̂ ron on March 17# 1965. Order Mo. R-2403, 

in tha third section, contains a provision 3 (0) requiring 

bottom hole pressure surveys and gas-oil ratio teats to be taken 

every six nonths or at aueh periods as the Commiesion nay pre* 

aoribe. At tha tie* ef the hearing whieii resulted in Order Mo. 

E-2403, Continental eoateafiiated supplementing the pressure 

maintenance project by tha institution of water Injection opera

tions . The acreage void-apace allocation ia, of course, appli

cable to both gaa and water injection; however, due to the in

creasing coat of obtaining the bottom hole pressure surveys, 

certain changes are recoaawnded. 

Under the void-space formula, i t is poaaible to trans

fer allowables only between walla on each lease, which serves to 
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protect correlative righta. Upon unitization, the protection of 

correlative rights front on* leaae to another within the partici

pating arc* became unnecessary sine* that area now operates as 

a single lease. In ***** t* afford th* maximum protection of 

oorrelatlv* rights* bottom hole pressure surveys w«r* conducted 

on a six.months oasis. In the early stages of th* pressure main

tenance program, tnis presented so great expense to the operator 

inasmuch as to* walls flowed readily aft*r being shut in for 

bottom hoi* preaaur* teats. 

Sins* taking over the unit operation, Continental has 

measured the bottom hole pressure each ait months, either with a 

bottom hoi* pressure gauge or, in pumping wells, with a device 

to measure the fluid level. As th* preaaire in th* reservoir 

gradually de*lines, an increasing number of w*lls requires swab

bing when th* pool is placed back on production after being shut 

in for bottom hole pressure survey. In April and October, 1964, 

it was necessary te swab walls en 31 and 45 different occasions, 

respectively, as a direst result of being shut-in for th* survey. 

The average cost of each swabbing job was approximately fllQ. i t 

ls estimated that i f tbe teat to be conducted in April, 1965 is 

taken on a comparable basis to thos* in tit* past, at least 50 

swabbing Jems mill be required to return mils to production, an 

expenditure of $5,500. These costs, together with the cost of the 

actual survey (approximately $10 per well}, make a bottom hole survey 
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quite an expensive undertaking. | 

It is Continental's opinion that the purpoaes of con

servation would te virtually es well served with an annual 

bottom hole pressure survey. Field average bottom hole pressures 

and gas-oil ratiee de net vary greatly from one aurvey to the 

next, the average bottom hole pressure for October, 1963, April, 

1964, and October, 1964, were 594.9, 583 and 576, reapeetively. 

Average gas-oil rmties from €-115 reports for the first two suoh 

periods were 5012 end 5412 respectively with the third period 

not yet compiled. Yae veld-space allowable varies to a larger 

degree with changes in gas-oil ratio then with changes of bottom 

hole pressure, Furthermore, there are s large number of limited 

capacity wells for which tne bottom hole 

ratio, have ne significance inasmuch es 

the void-speoe eeleulatlen. Their allowable is baaed aolely on 

the acreage fester ef 19 barrels per day. 

It la further our opinion that walla under stimulus by 

water injection should net be shut in for bottom hole pressure 

measurements. This, me believe, is in line with waterfloading 

operations over the state* 

It Is therefore Continental * a j?roposal that bottom hole 

pressure testing ee eendueted in the following mannert 

1. Bottom hole pressure tests will be con
ducted en an annual baals during April 
of eaeh year. 

pressure, or the gas-oil 

they do not enter into 
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2. weHa having insufficient pr©dueing capa
city te predate sore than the ten barrel 
sew day acreage allowable Mill not be 
j â̂ 3l̂ ê̂ âl̂ ê̂ ĵ (â ^̂ a eŝ s* the survey* 

3. Oaa er eater injection wells and wells 
whieh have been stimulated by the Injes-
tiofi ef water will not he Included in the 
survey. 

Based en information froa the October, 1964 surveys, 

there are 77 wells in tne ISA Participating Area which have 

insufficient producing capacity to be effected by the void-apace 

formula, 36 Injection well* (30 gas, 6 water) and 15 wells which 

have been stimulated by water injection, 

within the participating area which will 

One well bearing aa MCA number is a water 

outaide the participating area, but within the repreaauring area, 

will be surveyed on the same basis of selection. 

Conaidering the Information seatained above* it is re

spectfully retjmested that the Commission concur in the proposal 

for an annual bettem hole pressure testing schedule and the selec

tion of well* te a* tested, c osmetic ing iu April, 1965. 

This will leave 106 wells 

b* surveyed in April, 1965. 

supply well, four wells 

Yours very truly, 
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tal rlin of Opera tion» 
Quit, Lot County, Mow Mexico 

anklet ImttmSe 
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03* xo€ .0 .3 

C*S88 ©oJ:x»H weK «eddoH 
0 

noaq.tiorfr .q „J .-sM $no±:*tra2:t$ 

coixeM woM ,v,:*fuioO aoJ tJlnU ASM 

: f e i m W ftgO 

iWJCWSIffRSO iiO ODIXOM w-sU tits Tfeltf 9Slvb* t i girl? 
lo .-;r>l* I ?-* risers! qqi»3 ©iU imvmqq* 9Stb tlitS sari ffolaslfarseD 

eoi iio alrfj yd bevrsoei bus tT36X ,1 asdcwvoK bcieb noi:?i>-re%»0 
^osixsM ymH ty3nuoQ *md ,3XfiU ASM art* -sol t?3<?X «T£ "xsdwevoM 

yev~IJ2 iiW5it»oIooO as*a*3 bstfinU DffcT yd Xave-sqqe OJtil a* ^osf-dus 
.oafcxsM **f»M eztsa% sttt I© efcnsJ slldirt Ite •semlaeXfiwseO s/t? bm 

a± aoî s^eqO Jo nf>X5 erf? Y«o© Devo-yqq* eilO 

ysvitfe XftDl̂ oXoeS ee3«t3 be^i nV 
ooirxeN weU , II»»aoS 



CONTINENTAL O I L COMPANY 
P. O. Box 460 

HOBBS, N E W M E X I C O 88240 

PRODUCTION D E P A R T M E N T 

HOBBS D I V I S I O N 
1001 NORTH TURNER 

TELEPHONE 393-4141 
L. P. THOMPSON 

Division Manager 
November 20, 1967 

G. C. JAMIESON 

Assistant Division Manager 

Regional Oil and Gas Supervisor (6) 
United States Geological Survey 
P. 0. Box 
Roswell, New Mexico 

The Honorable Guyton B. Hays (2) 
Commissioner of Public Lands 
P. 0. Box 
Santa Fe, New Mexico 

New Mexico Oil Conservation Commission (2) 
P. 0. Box 2088 
Santa Fe, New Mexico 
Attn: Mr. A. L. Porter, Jr. 

Forwarded herewith for your approval i s the 
Supplemental Plan of Operation for the MCA Unit showing 
our plans to expand the waterflood project to f u l l scale. 
Your favorable consideration of this plan w i l l be sincerely 
appreciated. 

Re: Supplemental Plan of 
Operation - MCA Unit -
Lea County, New Mexico 

Gentlemen: 

Yours very t r u l y , 

LPT-JS 
Attach 
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SUPPLEMENTAL AND AMENDATORY AGREEMENT TO 
MALJAMAR COOPERATIVE AGREEMENT 

(Supplement No. 5) 
1 Sec. No. 3̂ 1 

SUPPLEMENTAL PLAN OF OPERATION 

Continental Oil Company, operator under Supplemental 

and Amendatory Agreement, Maljamar Cooperative Agreement (Supple

ment No. 5) proposes the following supplement to the In i t i a l Plan 

of Operation dated September 24, 1962. 

I . REVIEW OF OPERATIONS TO DATE 

A. Pilot Waterfloods 

1. Pearl Area Pilot 

The Pearl Pilot Waterflood was initiated in 1954 

by Injection of water into MCA Unit No. 197, located in Section 30, 

T-17S, R-33E, and was enlarged in 1963 by the addition, as an in

jector, of Well No. 195, located in Section 25, T-17S, R-32E. The 

pilot was further enlarged by the addition of Well No. 200 in 1965 

and Well No. 135 in 1967. Administrative Order No. WFX No. 267 of 

the New Mexico Oil Conservation Commission authorized this project 

to be expanded on an 80-acre five-spot pattern covering a l l of the 

unit area in Section 25, T-17S, R-32E, and Section 30, T-17S, R-33E. 

2. Central Pilot Waterflood 

The Central Pilot Waterflood was instituted by 

converting one o i l producer, MCA No. 68, and two gas injection 

wells, MCA Nos. 113and 116, to water injection and drilling a new 

well, MCA No. 235, for water injection. A new well, MCA No. 234, 

was drilled as a producer inside the injection pattern. The pur

poses of this pilot waterflood were to determine (l) the feasibility 

of waterflood operations, and (2) the most efficient pattern to be 

employed; and to gain experience for the design of equipment to 

be used in an expanded waterflood. In 1965, a supplemental plan 

of operation and application to the New Mexico Oil Conservation 

Commission requested authority to expand this pilot Into the area 

described as the S/2 S/2, Section 16, and a l l of Sections 21 and 28, 

adding 13 Injection wells to the waterflood project on an 80-acre 
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five-spot pattern. This application was approved by Administrative 

Order WFX 197 dated April 15, 1965. Administrative Order WFX 234 

authorized a further expansion to a l l Section 20 and 29 adding six

teen injection wells. Administrative Order WFX 253 authorized the 

further expansion of this flood to add 16 injection wells in Sections 

19 and 30. 

Based on the experience gained in the pilot waterflood, 

It has been determined that the reservoir can be flooded efficiently 

and economically on an 80-acre five-spot pattern. A uniform pattern 

has been employed in that the wells in the NW/4 and SE/4 of each 

quarter section are used as injection welis and the wells in the 

NE/4 and SW/4 of each quarter section are producers. 

B. Unit Performance to Date 

It has been the desire of the working interest owners to 

expand waterflood operations in such a manner that the conversion of 

wells for water injection would not seriously depress current unit 

oil production rates, and also, to avoid producing capacity above 

that which would be authorized by the New Mexico Oil Conservation 

Commission. Recent market conditions which resulted in considerable 

Increases in allowable have permitted us to accelerate our plans for 

expansion. The attached graphs show the performance of the unit area 

to date. As shown on Exhibit 2, the oil producing rate has remained 

reasonably constant since unitization. AS would be expected, gas 

oil ratios have begun to decline. Water production to date has been 

quite nominal, Inasmuch as there has been no water-breakthrough 

experience. Injection gas volumes have declined as the waterflood 

project has been expanded. To date, the waterflood has performed 

very closely to the predictions of the engineering committee. 

I I . PROPOSED EXPANSION 

Exhibit No. 1 attached hereto is a map showing the area; 

of the MCA Unit. ,Acreage presently under waterflood Is.outlined in 

green. Operator now desires to expand the waterflood project to 

the entire unit area In two stages. Outlined in red are the areas 

in which operator proposes to expand the Waterflood during the re

mainder of 1967. As shown, this area includes parts of Sections 

16, 17, 18, and 33, T17S, R32E. During 1068, the remainder of the 
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unit, namely, Sections 14, 22, 23, 26, 27, and 34 are proposed to 

be placed under waterflood operations. 

The unit owns water rights to 4200 acre-feet per annum in 

the Ogallala formation of the Lea County Water Basin, which author

izes 89,270 barrels per day. The full-scale water flood will u t i l 

ize virtually this entire allocation of water. 

At the present time produced water is being disposed 

of in surface pits. Prior to January 1, 1968, this produced water 

will be collected and injected into the unitized formation, elimin

ating surface disposal, and supplementing the fresh water sources. 

I I I . COOPERATIVE AGREEMENTS 

Since the waterflood operation has been expanded to the 

boundaries of the participating area, i t is necessary to enter into 

agreements with offset operators in order that the waterflood may 

be carried on across the boundary lines in an equitable and efficient 

manner. The following agreements have been consummated at this time: 

1. Hudson and Hudson 

An agreement has been entered into between MCA Unit 

and Hudson and Hudson for the cooperative waterflood-

ing across the common boundary of Sections 19 and 30, 

R-32E, and Sections 24 and 25, Range 31 East. I t was 

necessary in this agreement to reconcile the differ

ences between the 40-acre five-spot waterflood used 

by Hudson and Hudson and the 80-acre five-spot pattern 

used by the MCA Unit. 

2. Cities Service Oil Company 

An agreement has been entered into between the MCA Unit 

and Cities Service Oil Company for the cooperative 

waterflooding across the common boundary of the MCA 

Unit and SEM Unit adjoining in Section 30, T-17S, 

R-33E. 

3. Kersey and Company 

An agreement has been entered into between MCA Unit 

and Kersey and Company for cooperative waterflooding 
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across the common boundary of the MCA Unit and 

Kersey's Hoover Lease, located i n Section 32, 

T-17S, R-32E. 

The following agreements are i n the process of being 

negotiated: 

1. E. C. Donohue - Continental Oil Company - MCA Unit 

The area of expansion during 1967 comprises ( l ) 

acreage which is within the participating area; 

(2) leases operated by Continental Oil Company, 

which are outside the participating area, and (3) 

one lease which is operated by E. C. Donohue. We 

are negotiating with a l l of these parties to achieve 

agreement for the waterflood operations to be con

ducted on a cooperative basis u t i l i z i n g the same 

pattern as i s being used i n the remainder of the 

waterflood project. 

2. Standard Oil Company of Texas 

An agreement has been completed pending f i n a l sig

nature for cooperative waterflooding across the 

common boundaries of Sections 8-17 and 9-16 where 

properties north of this line are operated by 

Standard Oil Company of Texas. 

I t i s anticipated that lease line agreements w i l l be 

negotiated along the perimeter of the participating area as follows: 

1. Malmar Unit (Great Western, operator) Section 13, 

T-17S, R-32E. 

2. Sinclair Oil and Gas Company, Section 24, T-17S, 

R-32E. 

3. Standard Oil Company of Texas - Continental Oil 

Company - MCA Unit, Sections 14, 15, 22, and 23, 

T-17S, R-32E. 

As the waterflood project has been expanded, the gas i n 

jection program has been curtailed. I t i s anticipated that the gas 

injection program w i l l be discontinued when the waterflood is ex

panded to incorporate the entire participating area. 
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Operator believes that developments to date and our 

proposed method of expansion constitute a logical plan of further 

operation. I t is respectfully requested that the proposed plan 

be approved. 

L. P. THOMPSON, Chairman 
Operators Committee 
Maljamar Cooperative Agreement 

LPT-JS 

Bit fflKJOO OIL CORSii.F.: '-.'1 ; v '~0imV-3ryi 

11-3-67 


