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SNANTA ,l K, NEW MEXICO

62FEB 7 M 8311
February 5, 1962

New Mexico SBtate Engineex
gtate of New Maxico
Santa Fe, New Maxico

Re: Application of Amerada Petroleum
for approval of a water-flood m}&t. !nl
County, New Maxico

Dear Bir:

@ ' Enclosed for your information is a
filed with the 0il Conservation CommiRie
Amexada Petroleum Corporation, for apgam

@ wvater flood project in the Langlie-)al

Mew Maxico.

ft is anticipated that this application wvill be Neuwd at
the last examiner hearing ol Comninion in Pelresyy,
or the first examiner hearing in Maswl.

Very truly mc

~ Jwkamas

' anclosure
S ¢cs O4il Conservation Commission
T > Mr. BH. D. ”mll




SpanoARD) 0in, CoMeany op Texas,
P. O.BOX 12409 . HOUSTON 1. TEXAS

February 21, 1968

011 Conservation Cosmmission
Btate Land Office Baillding
College Avenue

Santa Pe, New Mexico

Gentlemen:

The application of Amersda Petroleum Corporstion for s waterflood
project in the Langlie-Mattix Fool, Les County, New Mexico, Case
2497, has been scheduled for the February 27, 1962, Exsminer
Rearing.

The Applicant seeks permission to institute a waterfleod
in the Langlle.Mattix Fool in Bections 27, 88, 33, and 3%,
Towship 24 South, Range 37 East, Lea County, Bew Mexice,

Standard 011 Compeny of Texms, a Pivieion of Califernia 031
Company, & working interest owner in the aves of the proposed
project, concurs in the application and recommsndations of
Amerada FPetroleum Corporation in the aforementisned csse.

Yours very truly,

é%if @ﬁfm
Chi r

RiMctja

cet Mr. Jason W. &MV
Kellahin and Pox
P. 0. Box 1713
Santa Fe, New Mexico



PHILLIPS PHILLIPS PETROLEUM COMPANY
@ BARTLESVILLE, OKLAHOMA

PRODUCTION DEPARTMENT

February 21, 1962

New Mexico 0il Conservation Commission
P. 0. Box 871
Santa Fe, New Mexico

Attention Mr. A, L. Porter, Jr., Secretary and Director
Application of Amerada Petroleum Corpo-

ration for Approval of the langlie
Matiix Woolworth Unit, Lea County, New

Mexico - NewxMExiooweminon§§£z:t1on
Commission{- Case No. 2497

Gentlemen:

A hearing is scheduled for February 27, 1962, before the New Mexico 0il
Conservation Commission (Case No. 2497) on Amerada Petroleum Corporation's
application for approval of the Langlie Mattix Woolworth Unit water flood
project.,

This proposed operation is located in Sections 27, 28, 33, and 34, Township
2L South, Range 37 East, Lea County, New Mexico, and said project is to be
governed by the provisions of Rule 701,

We wish to advise that Phillips Petroleum Company, a working interest owner
in this water flood project, concurs in the testimony to be presented by the
applicant at this hearing and “We strong gly urge the Commlss1on's approval

of this application. T

Yours very truly,

L. E. Fitzjarrald
Vice President

LEF:JRB:hd

cc: Amerada Petroleum Corporation
P, 0. Box 2040
Tulsa 2, Oklahoma



L Qe
W SINCLAIR OIL & GAc coMPANY

PO. BOX 1470 FL,DA_.A,ND‘,“TEXA,S MU tual 3-276)
€D e
f122

February 21, 1962

R. L. ELSTON

VICE PRES. & CIVISION MANAGER

0il Conservation Commission
P. C, Box 871
Santa Fe, New Mexico

Attention: Mr. A, L, Porter, Jr.

Gentlemen:

Please refer to Amerada Petroleum Corporation's appli-
cation to waterflood the Langlie-Mattix Woolworth Unit, in the
Langlie-Mattix Pool, Lea County, New Mexico, Case No, 2L97, )sched-
uled for hearing on February 27, 1962,

Sinclair O0il & Gas Company, as a working interest owner
in this Unit, concurs with Amerada's application and respectfully
requests favorable consideration by the Commission,

Yours very truly,
e A e T

Joe Mefford

JMePMAlw

cec: Ameradz Petroleum Corporation
P. 0. Box 20L0
Tulsa 2, Oklahoma
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SOUTHERN PRODUCING DIVISION + Midland Area Operations
P . o . B O X 671 . MIDLAND, TEXAS . MU¢tual 2-3725

February 23, 1962

New Mexico Qil Conservation Commission
P. 0. Box 871
Santa Fe, New Mexico

Subject: ILanglie-Mattix
Woolypadly Unit Application,
Ca @ February 27, 1962
Attention: Executive Secretary
Gentlemen:
The Pure Qil Company as a working interest owner in the
Langlie-Mattix Field, Lea County, New Mexico, is in agreement
with and wishes to support the application of Amerada Petroleum
Corporatlon as operator for conducting pilot waterflood operations

in the proposed Langlie-Mattix Woolworth Unit. The Pure 0il
Company will be a participant in the Unit,

Yours very truly,
THE PURE OIL COMPANY

bt DS

Harold Simpson
Area Superintendent

HS: jev

File



W. A. Shellshear .y =
DISTRICT MANAGER  §

F. O. Mortlock
0.STRICT EXPLORATION
MANAGER

M. |I. Taylor
3'STRICT PRODLCTICN
MANAGER

H. C. Vivian
DISTRICT SERVICES MANAGER

Gulih®@il Corporation

ROSWELL PRODUCTION DISTRICT

oM YRy
v e s

February 22, 1962

0il Conservation Commission
State of New Mexico
Post Office Box 871
Santa Fe, New Mexico

Attention:

Gentlemen:

Unit,

Mr. A. L. Porter, Jr.

P. O. Drawer 1938
Roswell, New Mexico

Scheduled

for Examiner Hearing on

February 27, 1962

Reference is made to the application of Amerada Petroleum
Corporation in the above Case, for approval of the Langlie Mattix

Woolworth Unit and for conducting pilot waterflood operations within
the Unit.

Gulf Oil C-EE
and concurs with

erada in their application.

T SR R 0%,

orporation has a working interest in this proposed

JHH:4d

ce:

Amerada Petroleum Corporation
Post Office Box 2040
Tulsa 2, Oklahoma

Attention:

Mr. J.

C.

Blackwood

Yours very truly,

W. A. Shellshear

s
=

£ M
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CONITRENTAL OI1L COMPANY

P. O. BOX 1377
ROSWELL, NEW MEXICO

WM. A. MEAD February 22, 13962

DIvISION SUPERINTENDENT

oF ProbucTION
NeEw MEXIcOo Division

New Mexico 0il Conservation Commission
P. O, Box 871
Santa Fe, New Mexico

Gentlemen: Re: APPLICATION OF AMERADA PL UM
CORPORATION CASE NUMBER{ 2497 ;
N’
We understand that Amerada Petroleum Corporation, as Unit
Operator for the Langlie-Mattix woolworth Unit, will, on February 27,
1962, appear before the Commission to request approval of the Unit Agree-
ment and of a pilot waterflood within the Unit Area.

Continental 0il1 Company, individually, and as a working
interest owner and participent in the Unit, believes that the Unit Agree-
ment is, in principal, a proper conservation measure and will tend to
promote the conservation of oil and gas. Waterflood operations within the
Unit area will recover oil and gas that would not otherwise be recovered.

Continental 0il Company, therefore, concurs with Arnerada
Petroleun Corporatioin, and respectfully requests that the. CommssTas ™
approve the Unit Agreement and pilot waterflood operations.

Very truly yours,

i \Jé«.\( /zux-(?- A
o4

CRA-sm

Carbon copy to: Amerada Petroleum Corporation - Tulsa, Okla.

P11 ONEERI NG I N P ETROLEUM PR OGRESS S I N CE 1 8 75

825 PETROLEUM BUILDING
TELEPHONE: MAIN 2-4202



A DIVISION OF CALIFORNIA O!L COMPANY
X 1249 . HOUSTON 1.

(@]
{123
February 21, 1962

3

0il Conservation Commission
State Land Office Bullding
College Avenue

Santa Fe, New Mexico

Gentlemen:

The application of Amerada Petroleum Corporation for a waterflood
project in the Langlie-Mattix Pool, Lea County, New Mexico, Case
2497, has been scheduled for the February 27, 1962, Examiner
Hearing.

The Applicant seeks permission to institute a waterflood project
in the Langlie-Mattix Pool in Sections 27, 28, 33, and 34,
Township 24 South, Range 37 Bast, Lea County, New Mexico.

Standard 0il Company of Texas, a Division of California 0Oil
Company, a working interest owner in the area of the proposed
project, concurs in the application and recommendations of
Amerada Petroleum Corporation in the aforementioned case.

Yours very truly,

/ W AN
¢ %géﬂ'/"/‘/f

Chief Effgineer
RIMc:ja

ce: Mr. Jason W. Kellahin
Kellahin and Fox
P. 0. Box 1713
Santa Fe, New Mexico



HUMBLE OIL & REFINING COMPANY
MIDLAND, TEXAS

MIDLAND AREA February 20, 1962 292 FEB &% pdit obbice 4k 1600

PRODUCTION DEPARTMENT

R. R. MCCARTY
MANAGER

H. L. HENSLEY
4. M. SHEPHERD
OFERATIONS SUPERINTENDENTS

H. E. MEADOWS
ENGINEERING COORDINATOR

10-2

Langlie-Mattix Pool
Waterflood Project
Lea County, New Mexico

New Mexico Oil Conservation Commission
State Land Office Building
santa Fe, New Mexico

Attention: Mr. A. L. Porter, Jr.
Gentlemen:

In regard to Case 2497 scheduled for hearing on February
27, 1962, Humble wishes to express 1 support of Amerada
Petroleum Corporatlon s application for & Langlie- Mattix
Pool waterflood project in Lea County, New Mexico. The
Commission is urged to approve the project and the Unit
Agreement which will also be presented at the hearing.

Very truly yours,
HUMBLE OIL & REFINING COMPANY

R. R. McCARTY

2 r ol 'u:ﬁr..« &'b\\yﬁ
BY: H.A Meadows
HPB/jn
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ENGINEERING SUMMARY
AND

INITIAL PLAN OF OPERATION

LANGLIE MATTIX WOOILWORTH UNIT

LEA COUNTY, NEW MEXICO

October 1, 1961



INTRQDUCTION

The proposed Langlie Mattix Woolwerth Unit consists of
Sections 27, 28, 33 and 34 of Towmship 24 South, Range 3? East, Lea
County, New Mexico. Efforts to form the Unit were instigated after
it became apparent that a cooperative flood wes impractical and, since
very little reservoir data was available, a pilot flood was needed to
insure the success of the project. A base map of the Unit is attached
as Figure I and the participation by tracts is shown in Teble I.

The Unit lies on the west flank of g northwest-trending anti-
clinal feature with production being obtained from the Seven Rivers
and Queen formations. The productive sands wedge out up dip forming
stratigraphic traps. Production is also controlled by porosity and
permeability develomment, as well as gas-oil and water~oil contacts.

Wells in the Unit are approaching the economic limit with
the average well now having a productivity of about six barrels per
day. Cumulative production is about 83,000 barrels per well, and the
gas=0il ratio has declined to about 2,800 to 1. Water production has
alweays been quite small.,

Initial pléns call for the pilot flood to consist of two
80-acre five spots and for the program to be conducted immediately
after unitization. As soon as the pilot indicates that waterflooding

will be a success, the flood will be expanded to full scale development,



DISCUSSION

Geology

The Woolworth Unit lies on the west flank of a northwest-
trending anticlinal feature. Along the feature, at least three zones,
the Yates, Seven Rivers and Queen, are productive in the Langlie
Mattix field. Within the Unit area, only the Lower Seven Rivers and
Queen are oil productive. The Yates zone lies above the gas-0il con=-
tact and is included in the Jalmat Gas Pool. Only the Langlie Mattix
interval, which is defined by ‘the New Mexico Conservation Commission
as the lower 100 feet of the Seven Rivers formation and all of the
Queen formstion, is to be unitized. The Queen formation contains two
productive sands which have been termed the Upper Queen and the Penrose.

None of the reservoir sandstones are continucus across the
structure but wedge out up-dip forming stratigraphic traps. Production
is also controlled by porosity and permeability development, as well as
a gas=-0ll contact estimated at =150 feet and a water-oll contact esti-
mated at -350 feet.

The dip of the Langlie Mattix formations within the Unit area
is shown by the structure map attached as Figure II. The effects of
the dip are shown by Figures III and IV. Figure III is an idealized
west-east eross section across the Unit revesaling that all three sand
sections are not productive throughout the Unit area but are limited
by the gas-0il and water-oil contacts. The productive limits of the

three zones is shown on Figure IV. It may be noted that only about

D



one-fourth of the Unit area is productive from all three zones and that
cunmulative production from this area indicates it to be of better
quality.

Only one well was cored through the Langlie Mattix formations.
This well, Phillips Petroleum Company's M. C. Woolworth No. 8, was com-
pleted July 7, 1939 and was cored from 3,416 feet to 3,565 feet. Only
132 feet of the 149 feet cored were recovered. Almost all of the core
lost is believed to be sand which could be productive. Analysis of
the core obtained revealed 1k4.8 feet of net pay with a porosity of

12.1 per cent and a permeability of 8.7 md.

Well Completion and Performance

Most of the wells in the Woolworth Unit were drilled between
1934 and 1940, The Unit was fully developed on 4O-acre spacing, how-
ever several wells have been plugged and sbandoned and others have been
plugged back to the Jalmat Gas Zone. On completion, the wells were
bottomed near the water-oil contact estimated at =350 feet and completed
in open hole., The wells were shot with nitroglycerin and received very
little other treatment until 1955 when a concentrated frac program was
initieted. Success of the frac treatments is shown on the production
curve attached as Figure V.

Cumulative production from the Unit aree to Jsnusry 1, 1961
emounts to 5,329,731 barrels, or about 83,000 barrels per well. During
the first quarter of 1961, well test of forty-four wells in the Unit

(Table II) indicated a producing eapacity of 282 barrels per day or



about 6.4 barrels per well. Actuasl production during December, 1960,
however, was only 207 berrels per day. Very little water has been
produced from wells within the Unit, and no well produced a significant
smount of water before being fraced. Currently, there are twelve
wells producing a total of about 62 barrels of weter per day. Gas
production, though in the past was quite large, has declined until only
two wells have gas~oil ratios in excess of the 10,000 to 1 penalty.

The weighted average gas-oil ratio is now sbout 2,875 to 1.

Future Recovery

As is typical with most old flelds, very little data is avail=-
able on the Langiie Mattix field from which to make an estimate of oil
recovery by waterflooding, The success of projects in fields of simi-
lar history, however, has led to the belief that the Langlie Mattix
formations may be successfully flooded. Experience has indicated that
waterflood projects similar to the Woolworth Unit may recover additional
0il equsl to 50 to 100 per cent of the primary recovery. A minimum of
2,750,000 barrels of secondary oil could thus be expected from the

Unit.

Initial Plan of Operation

Since sufficient reservoir data is not available to ade=-
quately evaluate waterflood susceptibility in the Woolworth area, it
is planned to conduct a pilot flood., The pllot will consist of two

80-acre five spots as shown in Figure VI and will be located where all



three pay sands may be evaluated. The injection wells for the pilot will
be Amerada'’s Johnson 1 and.;i Humble's Williems b, Schermerhorn’s Wool-
worth 2 eand 7 and a new well to be drilled near Schermerhorn's Woolworth
3. Cores through the Langlie Mattix interval will be obtained from the
injection well to be drilled in order to evaluate reservoir data such

as porosity, permeability, saturations and susceptibility to flooding.
The core data will also aid in determining the quantities of water to

be injected.

The pilot program will be expanded to full scale flcoding as
soon as the pilot indicates the project will be a success, As shown on
Figure VI, four injectlion wells and four producing wells will be drilled.
Eighteen closed five-spots will be developed on the Unit, and it is
enticipated that line agresements with offset operators will complete

edditionel. five-zpots.

Water Supply

Three sources of water supply, Permian reef water from west
of the Unit, San Andres water from aoproximatelv 4,000 feet and Santa
Rossa, water from epproximztely 500 feet were considered for injection.
The cost of transporting reef water to the Unit area plus the uncertainty
of future supply makes that course undesirable. The cost of developing
San Andres and Ssnta Roza walter are gbout the ssme. The comparative
freshness of Santa Roza water, however, makes it less desirable than
San Andres water. The need for core data through the Langlie Mattix
horizon also makes the San Andres supply more desiradble. Tentative
plans call for the drilling of & San Andres water supply well near the
pilot and located so that gll three of the Langlie Mattix sands may be

cored.

“Ha
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TABLE 1
LANGLIF MATTIX WOOLWORTH UNIT

PARTICIPATION BY TRACTS

Percent Cumulative Fercent Cum. Production Percent Prod.

Tract Percent Usable Usable Production Production 6-1-59 to 6-1-59 to Initial . Final
No. Operator Lease Acres Acreage Wells Wells 11-30-59 To 11-30-59 11-30-59 11-30-59 Participation Participation
6 Amerada Johnson 159.94 6.24893 i 7.14286 411,068 7.85821 5,279 9.05846 7.87718 7.08333
7 Continental Jack B-27 320,08 12.50566 6 10.71428 575,796 11.00724 2,405 l4,12684 7.86840 11.40905
b Gulf Ace ho.02 1.56360 1 1.78571 61,809 1.18158 91 0.15615 0.91540 1.51030
12 Humble Williams 280.02 10.94050 7 12, 50000 664,194 12.69711 12,818 21.99495 16.85760 12,04587
10  Husky M.Woolworth 79.92 3.12250 2 3.57143 128,913 2,46437 6,321 10,8647 7.09672 3.05277
8 Husky N.8. Woolworth 159.90 6.24736 3 5035714 179,701 3.43527 2,953 5.06718 5.43472 5.01326
5 Kenwood Knight 160.09 6.25479 L 7.14286 339,203 6.148k439 2,184 3. 74762 5.22322 6.62735
1 Pan American Woolworth 159.99 6.25088 3 543571k 254,364 4.86256 2,675 L.59015 5.19708 5.49019
11 Phillips Woolworth 319.81  12.49512 7 12.50000 707,994  13.534k1 11,723 20,11600 16.30678 12.84318
14 Producing Prop. Moseley 79.98 3.12485 2 3.57143 249,239 L, 76459 L84 0.83052 2.08933 3.82028
3 Schermerhorn Woolworth 280.02 10.9%050 6 10.71k29 688,69L 13.16546 3,824 6.56177 8.69458 11.60675
9 Simon Woolworth 79.90 3.12173 2 3.57143 75,353 1.kkokg 1,032 1.77085 2.55873 2,71122
16 Sinclair Moseley 159.94 6.24893 L 7.14286 412,354 7.88279 4,814 8.26055 . 7.47822 7.09153
15 Three States Moseley 79.97 3.124L6 2 3.57143 173,548 3431764 o7 0.80134 2.07464 3.33784
13  Three States Williams 40,01 1.56321 1 1.78571 103,102 1.97096 299 0.51307 1.09376 1.77330
2  Weier Woolworth 159.89 6.24607 2 3.57143 205,734 3.93293 908 1.55808 3,23364 L,s8378

_100, 00000 58,277 100.00000 100.00000 100, 00000

2550.48  100.00000 100, 00000 Mmmup.omm




TABLE II
WELL TEST DATA

LANGLIE MATTIX WOOLWORTH UNIT

OPERATOR 0IL WATER GAS
LEASE AND WELL BARRELS BARRELS MCF GOR
AMERADA
'R, J. Johnson 1 6 Tr. 20 3,630
2 10 Tr. 30 3,150
3 8 Tr, 2k 3,229
L 5 Tr. 2k 5,048
CONTINENTAL
Jack "B-27" 1 7 3 9.66 1,380
5 9 2 559 621
7 2.3 0 6.59 2,865
8 1 0 1.52 1,520
HUMBLE
John Williams 1 6 0 92 15,333
2 1 0 11 9,310
3 5 0 20 L,000
L 2l 0 8k 3,500
5 T 0 33 b, 71k
6 L 0 17 4,250
7 2 0 5 2,275
HUSKY
M. Woolworth 1 25 3 38 1,525
2 8 10 1 1,780
N.S. Woolworth 4 15 b 36 2,368
KENWOOD
L. M. Knight 1 3 0 2.5 840
2 3 0 2.7 920
3 5 0 L 800
L 5 0 k.9 980
PAN AMERICAN ,
Woolworth 1 11 4,13 2 182
4 0 7 1,400



LANGLIE MATTIX
WOOLWORTH UNIT

OPERATOR
LEASE AND WELL
PHILLIPS
Woolworth 1
2
3
p)
6
T
8
SCHERMERHECRN
Woolworth 1
2
L
2
6
T
SIMON
Woolworth 3
SINCLAIR
Moseley 1
2
3
PRODUCING PROPERTIES
Moseley 1
THREE STATES
Moseley 1
Williams 1

WELL TEST DATA

OIL
BARRELS

=3 O ONOWw AN

FEwE e

w3

1.35
2.07

WATER
BARRELS

[oN e O OO
© O O NN~ Own

(oNeoNe

PAGE 2
GAS
MCF GOR
TSTM
22.3 1,715
16.64 2,773
3.5 583
L1k 328
10.13 1,688
8.79 1,256
L2 1,060
3.6 S00
5.6 1,410
5 1,280
3.6 920
)4'0 7 l, 175
71 8,875
50 7,143
L5 5,625
17 5,667
16.22 1,217

22.9 11,101



CASING PROGRAM
PROPOSED INJECTION WELLS
LANGLIE MATTIX WOOLWORTH UNIT

Operator Well Location Sine Casing Destd Cement
Amerada R. J. Johnston No. 1 W/4 SN/l Seec, 27-24S-3TE 10 3/4" 439" 300 sx.
™ 3285°' 250 sx.
imerada R. J. Johnston No. & imnw\rm&\rmoomqsmﬁluqm . 4 m\wm T TR T
5 1/2» 3266 200 sx.
iamble Jobn Willlams No. & S/ Wi See. 34-2k5-378 | o 5/an B T I S
PRI 3301 345 =x,
o, 5t 3254 to 3530 Xx ¢
Schermerhorn Woolworth No. 2 "SE/4 NE/4 Sec. 28-245-37E 130 I V5 U 100 sx.
8 5/8n 1411 200 sx.
™ 3238 150 sx.
Sehermerhorn Woolworth No. 7 " SE/l SE/l Sec. 28-24S-37E 13+ 124 100 sx.
8 5/8" 1,28 175 sx.
5 1/2" 3273 100 sx.
Case No, 2,497

e

Ex. No, «



