
J A S O N W . K E L . L A H ! 

H Q B E R T E F O X 

K K L U H I N AND FOX 
ATTORNEYS AT LAW 

mm mm m 5 i ! S t . A S T t>A N P R A N C I S 

P O S T JFFIC- f - " B O X 1 

S A N T A F ' K , N E W M E X I C O 

1962 FEB 7 AH $1 | | 
February 5, 1962 

vuecA 3**9*? 
Y U C C A a-4»- |R ' 

Hew Mexico State Engineer 
State of New Mexico 
Santa Fe, New Mexico 

aa: Application of Amerada Petroleum Corporation 
for approval of a watar-flood project* &*a 
County, New Mexico 

Dear Sirs 

Inclosed for your information is a ol al l_______f1^ 
f i led with tha Oil Conaarvation o a m ^ M ^ ' i s a W j f 
Amerada Patrolaum Corporation, for * j f M j P K * f a ^ 
watar flood project in the Langlii ilMlrt Mam* am* m m t i ^ ^ 
Mew Mexico* 

I t is antlelpatad that this appliomtiaa w4U aaJnaaa* at 
tha last examiner hearing of the CinatftrtW i a fafcfanry* 
or the f i r s t examiner haaring in Maran* 

vary truly yoaia. 

Jwk tmas 
enclosure 
cc: Oil Conservation commission 

Mr. H. D. Bushnall 



A D I V I S I O N OF C A L I F O R N I A O I L C O M P A N Y 

P . O . B O X 1 2 4 9 . H O U S T O N 1 . T E X" A S 

Feferaery XL, 196a 

Oil Conservation Cosmiaeion 
State Land Office Building 
College Avenue 
Santa Fe, Ss* Mexico 

Gentleaen: 

*»« application of Aaerade Petroleia Corporation for a waterflood 
project ia the laagUe-Mattix Fool, %m County, I t* Mexico, fase 
2̂ 97, has been schefiulad for the February 87, lo&, feaadaer 
Rearing. 

The Applicant seeks peraiasion to institute a wUrflood project 
in the laagUe-Mmttix Fool ia Sections 27, at, I I , and 3 ,̂ 
foaaship 24 South, Range $f Bast, Lea County, Bev Mexico. 

Standard Oil Corapany of feiaa, a Biviaion of California oil 
©aapaay* a vox-king interest ouner in the area af the proposed 
project, concurs ia the application and rfln'isawusat-iona of 
Aaerada Petroleua Corporation in the nfm saanHiiiisfl ease. 

loaja vary t ru ly, 

RIMciJa 

cot Mr. Jason W. Kellahin 
Kellahin and Fox I 
F, 0. Box 1713 
Santa Fe, Sev Mexico 



F> l - t l l _ l _ IF>S P E T R O L E U M C O M P A N Y 

B A R T L E S V I L L E , O K L A H O M A 

PRODUCTION DEPARTMENT 

February 21, 1962 

New Mexico Oil Conservation 
P. 0. Box 871 
Santa Fe, New Mexico 

Commission 

Attention Mr. A. L. Porter, Jr., Secretary and Director 

Application of Amerada Petroleum Corpo­
ration for Approval of the Langlie 
Mattix Woolworth Unit, Lea County, New 
Mexico - Nrw Mraaan Oil fiai^urnnt i on 
Commission(- Case No. 2497 "N 

Gentlemen: 

A hearing i s scheduled for February 27, 1962, before the New Mexico Oil 
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 i s located i n Sections 27, 28, 33, and 34, Township 
24 South, Range 37 East, Lea County, New Mexico, and said project i s to be 
governed by the provisions of Rule 701. 

We wish to advise that Phillips. Petroleum Company, a working interest owner 
i n this water flood project, concurs i n the testimony to be presented by the 
applicant at this hearing and we strongly urge the Commission's approval 
of this application. 

Yours very t r u l y , 

L. E. Fitzjarrald 
Vice President 

LEF:JRB:hd 

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



\Smclair] S I N C L A I R O I L K G S ^ S S C O M P A N Y 
_ ^ _ _ ^ _ _ / P. O . B O X I 4 7 O D * - ; A . N D 0 f > T E X A S M U t u a l 3 - 2 7 6 1 

February 21, 1962 
R. L. E L S T O N 

V I C E P R E S . a D I V I S I O N M A N A G E R 

Oil 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 ihe Langlie-Mattix Woolworth Unit . j ^ the 
Langlie-Mattix Pool, Lea County, New Mexico, Case No. (2li57^^sched­
uled fo r hearing on February 27, 1962. 

g inc la i r O i l & Gas Company, as a working interest owner 
i n th is Unit, concurs with Amerada1 s application and respectfully 
requests favorable conedderation by the Commission. 

Yours very t r u l y , 

.'... •> • "--p v—-*; 
i 

Joe Kefford 

JM:PMA:lw 

ccs Amerada Petroleum Corporation 
P. 0. Box 20li0 
Tulsa 2, Oklahoma 



THE PUPE OIL COMPANY 
S O U T H E R N P R O D U C I N G D I V I S I O N • M i d l a n d A r e a O p e r a t i o n s 

P . O . B O X 6 7 1 . M I D L A N D , T E X A S • M U t u a l 2 - 3 7 2 5 

Attention: Executive Secretary 

Gentlemen: 

The Pure Oil Company as a working interest owner i n the 
Langlie-Mattix Field, Lea County, New Mexico, i s i n agreement 
with and wishes to support the application of Amerada Petroleum 
Corporation as operator for conducting p i l o t waterflood operati< 
i n the proposed Langlie-Mattix Woolworth Unit. The Pure Oil 
Company w i l l be a participant i n the Unit. 

February 23, 1962 

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

Subject: Langlie-Mattix 
Woolwp*4^IJnit Application, 
Cas/#2li97| February 27, 1962 

lours very t r u l y , 

THE PURE OIL COMPANY 

Harold Simpson 
Area Superintendent 

HS:jcv 

File 



R O S W E L L P R O D U C T I O N D I S T R I C T 

W . A. S h e l l s h e a r C ^ H 

DISTRICT MANAGER ' * « — * ^ 

F . O . M o r t l o c k 

0. STRICT EXPLORATION 

MANAGER 

M . I. T a y l o r 

C'STRICT PRODUCTION 

MANAGER 

H . C . V i v i a n 

DISTRICT SERVICES MANAGER 

February 22, 1962 
P. O. D r a w e r 1 9 3 8 

R o s w e l l , N e w M e x i c o 

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

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

Re: Case No(2i+97> Scheduled 
for Examiner Hearing on 
February 27, 1962 

Gentlemen: 

Reference i s made to the application of Amerada Petroleum 
Corporation i n the above Case, for approval of the Langlie Mattix 
Woolworth Unit and for conducting p i l o t waterflood operations within 
the Unit. 

Gulf Oil Corporation has a working interest i n th i s proposed 
Unit, and concurs wT^^Se^Sa3 i n their application. 

Yours very t r u l y , 

W« A. Shellshear 

JHH:dd 

cc: Amerada Petroleum Corporation 
Post Office Box 20^0 
Tulsa 2, Oklahoma 

Attention: Mr. J. C. Blackwood 



CONOCO 

W M . A. M E A D 
D I V I S I O N S U P E R I N T E N D E N T 

O F P R O D U C T I O N 

N E W M E X I C O D I V I S I O N 

o4 

CoN¥)fifeftTAL O I L COMPANY 
P. O. BOX 1 3 7 7 

ROSWELL, NEW MEXICO 

February 22, 1962 
8 2 5 P E T R O L E U M B U I L D I N G 
T E L E P H O N E : M A I N 2 - 4 2 0 2 

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

Gentlemen: Re: APPLICATION OF AMERADA P 
CORPORATION CASE NUMBERS 9 7 

We understand that Amerada Petroleum Corporation, as Unit 
Operator for the Langlie-Mattix Woolworth Unit, w i l l , on February 27, 
1962, appear before the Commission to request approval of the Unit Agree­
ment and of a p i l o t waterflood within the Unit Area. 

Continental Oil Company, individually, and as a working 
interest owner and participant in the Unit, believes that the Unit Agree­
ment i s , i n principal, a proper conservation measure and w i l l tend to 
promote the conservation of o i l and gas. Waterflood operations within the 
Unit area w i l l recover o i l and gas that would not otherwise be recovered. 

Continental Oil^ C m p a n y , o r e A concuTS with Amerada 
Petroleum Corporo1o!5^^ requests'TtnaTT^n^^ 
approve the Unit Agreement and p i l o t waterflood operations. 

CRA-sm 

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

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 



Oil Conservation Commission 
State Land Office Building 
College Avenue 
Santa Fe, New Mexico 

Gentlemen: 

The application of Amerada Petroleum Corporation for a vaterflood 
project i n the Langlie-Mattix Pool, Lea County, New Mexico, Case 
2^97, has been scheduled for the February 27, 19&2, Examiner 
Hearing. 

The Applicant seeks permission to ins t i t u t e a waterflood project 
i n the Langlie-Mattix Pool i n Sections 27, 28, 33, and 3k, 
Township 2k South, Range 37 East, Lea County, New Mexico. 

Standard Oil Company of Texas, a Division of California Oil 
Company, a working interest owner i n the area of the proposed 
project, concurs_in the application and recommendations of 
Amerada Petroleum Corporation i n the aforementioned case. 

C. \4- tsegnar 
Chief Engineer 

RLMc:ja 

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



HUMBLE OIL & REFINING qjQJ&^Jjfcy 
M I D L A N D , T E X A S 

MIDLAND AREA February 20, 1962 lt'b2 FEB c A pdkvj- O | | ICE44C ieoo 
P R O D U C T I O N D E P A R T M E N T 

R. R. M C C A R T Y 
MANAGER 

H . L . H E N S L E Y 
J . M . S H E P H E R D 

OPERATIONS SUPERINTENDENTS 

H. E. M E A D O W S 
ENGINEERING COORDINATOR _ „ _ 

10-2 

Langlie-Mattix Pool 
Waterflood Project 
Lea County, New Mexico 

Hew Mexico O i l Conservation Commission 
State Land Office Building 
Santa Fe, New Mexico 

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

Gentlemen: 

I n regard t o Case 2497 scheduled for hearing on February 
27, 1962, Jlumble wishes to express, it^.supjQort ̂ of^^ierada 
Petroleum Corporation's application f o r a Langlie-Mattix 
Pool waterflood project i n Lea County, New Mexico. The 
Commission i s urged to approve the project and the Unit 
Agreement which w i l l also be presented at the hearing. 

Very t r u l y yours, 

HUMBLE OIL & REFINING COMPANY 

R. R. McCARTY 



CLASS OF SERVICE 

Thb b a fast message 
unless its deferred char­
acter is indicated by the 
proper symbol. 

WESTERN UNIO 
TELEGRAM 

- SYMBOLS 

PL j t r ^y Letter 

NL=Night Letter 

I T _ International 
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1201 (4-60) 

W. P. MARSHALL. PUMIDINT 

The filing time shown in the date line on domestic telegrams is LOCAL T^s^pgpffit Qlykin. Time of receipt is LOCAL TIME at point of destination 

LA041 %mhi 

K TUA217 PD=TULSA OK^ fC* 2M?A CST« 

A L PORTER JR= ~~ j 

SECRETARY DIRECTOR NEWMEXfCO OIL CONSERVATION 

COMMITTEE CONFERENCE ROOM LAND OFFlcf BLDG SANTAFE NMEX' 

:SCHERMERH0RN OIL CORP AMD KENWOOD Q) L^jp STRONGLY 

SUPPORT AMERADA PETROLEUM A P P LI C A TION, J? OR LANG LIE 

MATTTK WOOLWORTH UNIT CASE NUMBER 24?7« 

F tt HAMNER SCHERMEHORN OIL C0RP#^ 

T H E COMPANY W I L L APPRECIATE SUGGESTIONS 



CLASS OF SERVICE 

This is a fast message 
unless its deferred char* 
acter is indicated by the 
proper symbol. 

WESTERN UNION 
TELEGRAM 

1201 (4-60) 

W. P. MARSHALL, PRISIOINT 

SYMBOLS 

DL=Day Letter 

NL=Night Letter 

LTs .International 
"Letter Telegram 
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1A124 DA306 T 
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LL. 
O 

._?ANTA FE NMEX = 
m m INFERENCE TO CASE N0« 2497 TO BE HEARD FEBRUARY ' 

2S~T$£2 PLEASE BE ADVISED THAT DELHI TAYLOR OIL 
CORPORATION AS A WORKING INTEREST PARTICIPANT SUPPORTS 
THE APPLICATION OF AMERADA PETROLEUM CORPORATION FOR — 

APPROVAL OF THE LANCLIE MATTIX WOOLWORTH UNIT AND FOR 
[CONDUCTING PILOT WATERFLOOD OPERATIONS WI THfH SUBJECT 
UN I T = 

| J H DOUGHMAN MANAGER PRODUCTION DEPT»^* _ _ _ _ _ _ _ 
r u e i^r^a^DAT- i BDDPrraTP <;iinnF^-rrr-iNJi F R O M I T S PATRONS CONCERNING ITS SERVICE 



ENGINEERING SUMMARY 

AND 

INITIAL PLAN OF OPERATION 

LANGLIE MATTIX WOOLWORTH UNIT 

LEA COUNTY, NEW MEXICO 

October 1, 1961 



IHTRODUGTION 

The proposed Langlie Mattix Woolworth Unit consists of 

Sections 27, 28, 33 and 3k of Township 2k South, Range 3>? East, Lea 

County, New Mexico. Efforts to form the Unit were instigated after 

i t became apparent that a cooperative flood was impractical and, since 

very l i t t l e reservoir data was available, a p i l o t flood was needed to 

insure the success of the project. A base map of the Unit i s attached 

as Figure I and the participation by tracts is shown i n Table I . 

The Unit lies on the west flank of a northwest-trending a n t i ­

c l i n a l 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 development, as well as gas-oil and water-oil contacts. 

Wells i n the Unit are approaching the economic l i m i t with 

the average well now having a productivity of about six barrels per 

day. Cumulative production i s about 83,000 barrels per well, and the 

gas-oil ratio has declined to about 2,800 to 1. Water production has 

always been quite small. 

I n i t i a l plans c a l l for the p i l o t flood to consist of two 

80-acre five spots and for the program to be conducted immediately 

after unitization. As soon as the p i l o t indicates that waterflooding 

w i l l be a success, the flood w i l l be expanded to f u l l scale development. 



DISCUSSION 

Geology 

The Woolworth Unit lies on the west flank of a northwest-

trending a n t i c l i n a l feature. Along the feature, at least three zones, 

the Yates, Seven Rivers and Queen, are productive i n the Langlie 

Mattix f i e l d . Within the Unit area, only the Lower Seven Rivers and 

Queen are o i l productive. The Yates zone l i e s above the gas-oil con­

tact and is included i n 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 a l l of the 

Queen formation, 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 continuous across the 

structure but wedge out up-dip forming stratigraphic traps. Production 

i s also controlled by porosity and permeability development, as well as 

a gas-oil contact estimated at -150 feet and a water-oil contact e s t i ­

mated at -350 feet. 

The dip of the Langlie Mattix formations within the Unit area 

is shown by the structure map attached as Figure I I . The effects of 

the dip are shown by Figures I I I and TV. Figure I I I is an idealized 

west-east cross section across the Unit revealing that a l l three sand 

sections are not productive throughout the Unit area but are limited 

by the gas-oil and water-oil contacts. The productive li m i t s of the 

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

•2-



one-fourth of the Unit area is productive from a l l three zones and that 

cumulative production from this area indicates i t 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,Ul6 feet to 3,5̂ 5 feet. Only 

132 feet of the 1̂ 9 feet cored were recovered. Almost a l l of the core 

lost i s believed to be sand which could be productive. Analysis of 

the core obtained revealed 14.8 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 i n the Woolworth Unit were d r i l l e d between 

193^ and 19*+0. The Unit was f u l l y developed on UO-acre spacing, how­

ever several wells have been plugged and abandoned 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 

i n open hole. The wells were shot with nitroglycerin and received very-

l i t t l e other treatment u n t i l 1955 when a concentrated frac program was 

in i t i a t e d . Success of the frac treatments i s shown on the production 

curve attached as Figure V. 

Cumulative production from the Unit area to January 1, 1961 

amounts to 5>329>731 barrels, or about 83,000 barrels per well. During 

the f i r s t quarter of 1961, well test of forty-four wells i n the Unit 

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

-3-



about 6 9k barrels per well. Actual production during December, i960, 

however, was only 207 barrels per day. Very l i t t l e water has been 

produced from wells within the Unit, and no well produced a significant 

amount of water before being fraced. Currently, there are twelve 

wells producing a t o t a l of about 62 barrels of water per day. Gas 

production, though i n the past was quite large, has declined u n t i l only 

two wells have gas-oil ratios i n excess of the 10,000 to 1 penalty. 

The weighted average gas-oil ratio i s now about 2,875 to 1. 

Future Recovery 

As is typical with most old f i e l d s , very l i t t l e data i s avail­

able on the Langlie Mattix f i e l d from which to make an estimate of o i l 

recovery by water-flooding. The success of projects i n 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 

o i l equal to 50 to 100 per cent of the primary recovery. A minimum of 

2,750,000 barrels of secondary o i l could thus be expected from the 

Unit. 

I n i t i a l Plan of Operation 

Since sufficient reservoir data is not available to ade­

quately evaluate waterflood susceptibility i n the Woolworth area, i t 

is planned to conduct a p i l o t flood. The p i l o t w i l l consist of two 

80-acre five spots as shown i n Figure VI and w i l l be located where a l l 

-4-



three pay sands may he evaluated. The injection wells for the p i l o t w i l l 

"be Amerada's Johnson 1 and j ( , Humble's ¥11118103 k, Schermerhorn's Wool-

worth 2 and 7 and a new well to be d r i l l e d near Schermerhorn's Woolworth 

3. Cores through the Langlie Mattix interval w i l l be obtained from the 

injection well to be d r i l l e d i n order to evaluate reservoir data such 

as porosity, permeability, saturations and susceptibility to flooding. 

The core data w i l l also aid i n determining the quantities of water to 

be injected. 

The pilot program will be expanded to full scale flooding as 

soon as the pilot indicates the project will be a success. As shown on 

Figure VI, four injection wells and. four producing wells will be drilled. 

Eighteen closed five-spots will be developed on the Unit, and it is 

anticipated that line agreements with offset operators will complete 

additional five-spots•,_ 

Water Supply 

Three sources of water supply, Permian reef water from west 

of the Unit, San Andres water from approximately 4,000 feet and Santa 

Rosa water from approximately 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 Santa Rosa water are about the same. The comparative 

freshness of Santa Rosa water, however, makes i t less desirable than 

San Andres water. The need for core data through the Langlie Mattix 

horizon also makes the Ssn Andres supply more desirable. Tentative 

plans c a l l for the d r i l l i n g of a San Andres water supply well near the 

p i l o t and located so that a l l three of the Langlie Mattix sands may be 

cored. 

-5-
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TABLE I I 

WELL TEST DATA 

LANGLIE MATTIX WOOLWORTH UNIT 

OPERATOR OIL 
LEASE AND WELL BARRELS 

AMERADA 
R. J. Johnson 1 6 

2 10 
3 8 
4 5 

CONTINENTAL 
Jack "B-27" 1 7 

5 9 
7 2.3 
8 1 

HUMBLE 
John Williams 1 6 

2 1 
3 5 
4 2k 
5 7 
6 1+ 
7 2 

HUSKY 
H. Woolworth 1 25 

2 8 
N.S. Woolworth 4 15 

KENWOOD 
L. M. Knight 1 3 

2 3 
3 5 
k 5 

PAN AMERICAN 
Woolworth 1 11 

k 5 

WATER GAS 
BARRELS MCF GOR 

Tr. 20 3,630 
Tr. 30 3,150 
Tr. 2k 3,229 
Tr. 2k 5,048 

3 9.66 1,380 
2 5.59 621 
0 6.59 2,865 
0 1.52 1,520 

0 92 15,333 
0 11 9,310 
0 20 4,000 
0 8k 3,500 
0 33 k,7lk 
0 17 4,250 
0 5 2,275 

3 38 1,525 
10 lk 1,780 

k 36 2,368 

0 2.5 840 
0 2.7 920 
0 k 800 
0 4.9 980 

4.13 2 182 
0 7 1,400 



LANGLIE MATTIX 
WOOLWORTH UNIT WELL TEST DATA PAGE 2 

OPERATOR OIL 
LEASE AND WELL BARRELS 

PHILLIPS 
Woolworth 1 5 

2 13 
3 6 
5 6 
6 5 
7 6 
8 7 

SCHERMERHORN 
Woolworth 1 4 

2 4 

5 3 
6 4 
7 4 

SIMON 
Woolworth 3 4 

SINCLAIR 
Moseley 1 8 

2 7 
3 8 

PRODUCING PROPERTIES 
Moseley 1 3 

THREE STATES 
Moseley 1 1.35 
Williams 1 2.07 

WATER GAS 
BARRELS MCF GOR 

15 TSTM 
8 22.3 1,715 
7 16.64 2,773 
2 3.5 583 
2 4.l4 828 
0 10.13 1,688 
0 8.79 1,256 

0 4.2 1,060 
0 3.6 900 
0 5.6 1,410 
0 2.5 860 
0 5 1,280 
0 3.6 920 

0 4.7 1,175 

0 71 8,875 
0 50 7,143 
0 45 5,625 

2 17 5,667 

0 16.22 1,217 
0 22.9 11,101 
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