
United States Department of the Interior 

GEOLOGICAL SURVEY 

P. 0. Drawer U 
Artesia, New Mexico 88210 

December 12, 1972 

Shell O i l Company 
Post Office Box 1509 
Midland, Texas 79701 

Gentlemen: 

Your l e t t e r of December 1, 1972 requests approval to i n s t i t u t e 
and operate a waterflood project of the San Andres formation i n 
the Cato pool, located i n T. 8 and 9 S., R. 30 E., N.M.P.M., 
Chaves County, New Mexico involving that portion of Federal o i l 
and gas leases described as follows: 

New Mexico 0155254-A 

T. 8 S., R. 30 E. 
sec. 33: W%, W%E%, E%SE% 
T. 9 S., R. 30 E. 
sec. 4: N% 

New Mexico 022636 

T« 8 So, R. 30 E. 
sec. 34: W; 

The plan proposes to convert to water i n j e c t i o n the following 
wells: 

Well Number and Lease Location 
4 - Amoco Federal 1980/N&E sec. 33 
6 - Amoco Federal 660/S 1980/E sec. 33 
7 - Amoco Federal 1980/N 660/W sec. 33 
8 - Amoco Federal 660/S&W sec. 33 
4 - Hodges Federal "B" 660/S&W sec. 34 

The plan for operating t h i s project as proposed i n the application 
i s s a t i sfactory to t h i s o f f i c e and hereby approved subject to 
approval by the New Mexico O i l Conservation Commission and the 
following: 



2. 

3. 

This project w i l l be operated i n compliance with the 
New Mexico O i l Conservation Commission regulations 
governing waterflood operations. 

Duplicate copies of a monthly progress report (N.M.O.C.C. 
form C-120 acceptable) are to be submitted to t h i s 
o f f i c e showing the volume of water injected and average 
pressure for the i n j e c t i o n wells and production for the 
producing wells i n the project area. 

This approval does not preclude the necessity for further 
approval when the project i s expanded to include other 
wells and leases or the necessity to submit the usual 
notices and reports on wells involved. When th i s project 
i s expanded to involve other operators and in t e r e s t s , 
the c o r r e l a t i v e r i g h t s of a l l concerned should be 
considered. 1 

Sincerely yours, 

/>- " ^ I 
James A. Knauf v 

D i s t r i c t Engineer 

N.M.O.C.C, Santa Fe 
Roswell 

Accounts 

2 

i 



iCIIlPT FOA CEITTIF.ED MAIL—30 ? (plus postage) 
TO 

TUE EASTLAND OIL COMPANY 
STREET AND NO.. 

704 WESTERN UNITED LIFE BLDG. 
P.O., STATE ANO ZIP CODE 

MIDLAND, TX 79701 
OPTIONAL SERVICES FOR ADDITIONAL FEES 

RETURN K 
RECEIPT [;^> 
SERVICES V 

5 i L 1 1 0 A p o n t s s t t 0NL Y 

S!'tCi,\L DEI 

S Form 

1. Shovis to whom and date delivered 15<? 
With delivery to addressee only I 650 

2. Shows to whom, date and where delivered .. 35£ 
Witn delivery to addressee only 85tf 

50d 
ed) 

Nov . 1971 3300 KO INSURANCE C0VEHAGF PROVIDED-
NOT FOR INTERNATIONAL MAIL 

(Saa other side) 

RECEIPT FOR CERTIFIED MAIL—301 (plus postage) 
SENT TO 

ATLANTIC RICHFIELD COMPANY 
STREET AND NO. 

P. 0 . BOX 1610 7 
P.O.. STATE ANO ZIP CODE 

MIDLAND, TX 79701 
OPTIONAL SERVICES FOH ADDITIONAL FEES 

OFTIH-'i K 1. SKovrs lo whom and date delivered 15( 
f \ iv.th de'ivery to addressee only 65<f 

RECEIPT | > j show, to v*hr.m, date and where delivered .. 35<; 
SERVICES [/' With delivery to addressee only 8St 

"OEUVIFTO A L O " E 3 S C £ G-> 50d 

SfcCi.M DELIVERY (n-rts-a fen requ i red ) -

—POSTMARK 
• \ OHlMTEx 

Nov . 1971 3BC0 NOT FOR INTEHNATIONAL MAIL 
fScc c;h;.- •••ii) 

* C t > 0 : l 0 7 0 0 O » 7 . 4 B a 

iHCZIPT FOR CERTIFIED MAIL—30^ (p!us postage) 
SENT TO 

AMOCO PRODUCTION COMPANY 
STREET AND NO. 

P. 0 . BOX 68 

FCR AOOITIOHAL FEES 

P.O.. STATE ANO Zl? COOE 

HOB_BŜ  NM 83240 
OHIO, IM. JSEilVlCC ^ 

1. S:ia;.s to Y/!i5m and rials tisiivered ]5t' 
VV:in delivery to addressee only 6Sv' 

2. Shows to v. hem, date and where delivered .. 35>; 
With r'.eiwery to addressee only ..^..^..^ 850 

DflTvEW 

RETUilH !y 
RECEIPT i ]> 
SERVICES Y 

_T0 AODr.ESSJE C 
CELTVTRY (. . . . . 

r;LY 50.; 

no requ i re ' d) 

POSTMARK 
OR DATE 

Ah' 

PS Furm 

Nov. 1971 3C00 •iO SUSÛAJSCE COy?S.iG£ PSOVIOEO— 
KOT F03 INTERNATIONAL MAIL 

(Sea other side) 
* G P O ; 1 4 / 0 0 - 3 9 7 - 4 5 * 

ft-SCZiPT FOR CERTIFIED MAIL—30<f (plus postage) 
SEM ro 

A:;;)!'.K .OTT, .COMPANY 
STriEET ANO NO. 
60.1 WILKINSON-FOSTER BLDG. 

P.O.. STATE AND ZIP COOE 

MIDLAND, TX 79701 

RETURN K 
RECEII'T » \ 
SERVICES y 

"o; i iv<::f io~ " Dt'fl 

OHIONAL SUtVIC 
S ' l i c v s " t o 

FCH ADDITIONAL FEES 

PS I , I f 0 1 

iioiii ami dale delivered 1SV> 
1111 d.n-.eiy to addressee only 650 

Stows tn whom, date and wharc delivered .. 35<i 
l.Yif^ •I'-iwtT/ to <M;;ressee only .15^ 

sEfjiNiY" .~V"~~T.'.r7".".TT.".'.~..'".~.~ saT 
r,*tra f . - i re ' ju i rod) 

«o i;i.-.;;;.;;;c£ covi-i.uif. PROVIDED— 

PGSl'MAKK 
OH DATE 

(See nlhnr sida) 



RECEIPT FOR CERTIFIED MAIL~30<! (plus postage) 
stM ro 
EUGENE E. NEARBURG 
STREET ANO NO.' 

4219 SIGMA ROAD 
P.O., STATE AND ZIP COOE 

.DALLAS, TX.75240 
OPTIONAL SERVICES FOR ADDITIONAL FEES 

RETURN N Shows "to whom and date delivered 150 
" ' ' \ With deiivery to addressee only 650 
RECEIPT j •> 2 shows to whom, date and where delivered .. 350 
SERVICES '/ With delivery to addressee only 850 

" O E U V E T T O AOORESSEE c ¥ l T ~ 500 

SPtCi.U DELIVER'/ ( o x t r o »r»» r o - u od) . 

PS ro»m 

Nov .1971 
300 MO INSUu.VICE C0YERAGE PROVIDED— 

NOT FOR INTERNATIONAL MAIL 
(See other side) 

* OPO: I 970 0-3«7"4B« 

RECEIPT FOR CERTIFIED MAIL—30^ (plus postage) 
SENT TO 

MWJ PRODUCING COMPANY 
STREET AND HO. 

413 FIRST NAT'L. BANK BLDG. 
P.O., STATE AND ZIP CODE 

-MIDLAND . . J X JZ3.7_Q1 
OPTIONAL SERVICES FOR ADDITIONAL FEES 

Shows to whom and date delivered 150 
rt rCE!PT ' • ' \ W l l h d e ! , v e ' > 1 0 addressee only 650 

\ ' y 2. Shows to wiicm, date and where delivered .. 350 
f With delivery to addressee only 850 

RETim.'l L \ 

SERVICES 

OELIVTS TO ACO^ESScE O.UY 500 
SPt'v'.'.L DEUVEiw' [oy.*ra feo r c :a od) 

POSTMARK 
Of! DATE 

'r*S r o r m 

N o v . 1 9 7 1 3800 HO U-.mRXM COVERAGE PROVIDED— 
NOT FOR INTERNATIONAL MAIL 

(See other side) 
* O P O : I 9 7 0 O - 3 9 7 - 4 S 4 

o 

RECEIPT FOR CERTIFIED MAIL—30c* (plus postage) 
SENT TO 

McCLELLAN OIL CORP. .... 
POSTMARK 

OR DATE 

STREET ANO NO. / 

<'•'• 
P. 0 . BOX 848 r 

P.O.. STA EE ANO ZIP CODE ,' '.> 
ROSWELL, NM 88201 . 1 

OPflONSl SERVICES FOR ADDITIONAL FEES 
RFTUR'H \ '• Shows to whom and date delivered 
rf-r-riPT f- \ Wna dfMveiy to addressee only 
" 1 . , ! / 2 - s h o w i ! t l w h i n , date and where delivered . 
SESriCES ']/ v/ith delivery to addressee only 

150 
650 

. 350 

. 850 • ' DELIVER TO ACCESSES ONLY 500 
S:-tC....i. DSLWSiW | „ ; , | , 0 ( , - , r.- i- i i irf id) 

PS I'oriTi 
Nov . 1971 33C0 ?;o ii ;CE COVERAGE PROVIDED-

TOR INTEHIJAflOHAL MAIL 
(See olhar side) 

* O P O : 1 9 7 0 0 3 0 7 - 4 8 4 

CO 

CO 
fl 

© 

RECEIPT FOR CERTIFIED MAIL—30c* (plus postage) 
•iT TO 

GLENN PETROLEUM CORP, 
2i*j-02Af!'lAI'LE AVENUE 

P.O., STATE ANO ZIP CODE / 

JMLLAS, TX_75201 • 
OPTIOMAl SEitVICES f'dS_ AQOITIONAl FEES 

~RETU,'IM '• Shov/s to -yhom and date delivered 150 
ri-'i r 1 \ ' ' ' ' n ^ f l l ' e i y *° addressee only 650 

RECEIPT X > j sho*^ lo when, date and where delivered .. 350 
SERVICES j / ,VI!;I m i se ry to addressee only 8S(> 

"DTII'VER" ~i'o"V.L5s"E"Fr~T:Ni Y ~ " T r ~ ~ T T ." "500 
SPrCIAL Or.L'.'EiM' (ex t r - i f.:o r )-.;ui rrjd) • 

~ " ° ™ 3-CO f i 0 ^'••••'••'M COVFWE PROVIDED — 
•«». J9/J ' * f:;'T rO" iriT"rt:!.iTi!,":!.',l. •'i.•;L 

POSTMARK 
,.QR DATE 

o i d f l r t i n 



RECEIPT ?Qil CERTIFIED MAIL—30c4 (plus postags) 
SENT TO 

TERRA RESOURCES, INC, 
STREET AMD NO. 

FOURTH NATIONAL BANK BUILDING 
P.O.. STATE AND ZIP CODE 

TULSA, OK 74119 
OPTIONAL SERVICES FOR ADDITIONAL FEES 

1. Shows to whom anil date delivered i5 v i 
With delivery to addressee only 65d 

2. Shows to whom, date and where delivered .. 35o 
With delivery to addressee only 850 

DELIVER TO ADDRESSES ONlY ~ 7. 500 

RETURN t\ 
RECEIPT j > 
SEilVICES V 

E-PcCI/.L DELIVERY ( » x . r 0 (.,„ , o , ; „ i , e d ) 

POSTMARK 
CR DATE 

; o 

PS Form 

Nov . 1971 3300 NO IwS'JHANCE COVERAGE PfiOVIDEO— 
NOT FOR INTERNATIONAL MAIL 

••9\ j 
d . i 

f5eo other side) ^ 

* OPO: 1970 0-3*7 4S« I 

RECEIPT FOR U L . l t I I I I i ID MAIL—30C* (plus postage) 
SENT TO 

TAMARACK PETROLEUM COMPANY, INC. 
STP.EET ANO NO. 

910 BUILDING OF 
P.O., STATE AND ZIP CODE 

MIDLAND, TX 79701 

THE SOUTHWEST 

RETURN -\ 
RECEIPT I 
SERVICES V 

H ICiiAL SERVICES FOR AODITIONAL FEES 
1. ShOW: 

OEIIVEH TO ADDRESSEE ONLY 

Ito,ii and date delivered 150 
With delivery to addressee only 650 

Shows to v.honi, date and where delivered .. 350 
With 1;iivery to addressee only 850 

5 0 < 

SPECIAL DEL; t « x ! • 3 rocui ret: 

POSTMARK 
OR DATE 

— r - i 

•>,; \,o•..*!> rtx \ 

\ 

" F,°™ 3S00 
M K V . 1 7 / 1 

NO I.ISIiSAMCE COVERAGE MOVIDEO- • (Se>3 other side) 

T FOR CERTIFIED MAIL—30c* (plus postage) 
SENT TO 

SUN OIL COMPANY 
POSTMARK 

• Cl! DATE 

STREET ANO NO. 

P. 0. BOX 1861 
P.O., STA1E ANO ZIP CODE 

JIIDLAND, TX 79701. 
OPTIONAL SFilVICES FO:t ADDITIONAL FEES 

RETVIHrl * 
RECEIPT I 
SERVICES 

t . Shows to whom and date delivered 1S•> 
With -IHiveiy to addressee only 65,; 

• 2. Shows to v.ho^i, date 3nd where delivered ,. 35(> 
With l?liv,?ry to addressee only 850-

;-«Y ((<xtr3 f 
50,; 

roqut r od) 

PS norm 
Nov .1971 300 NO I,"S.;R.»,::CE COVERAGE PROVIDED-

NOT FOR INTERNATIONAL HAIL 

rs i ; E I P T F O H C E R T I F I E D M A I L - -30 c* 

(See other side) 
* O P O : I & 7 0 0 - 3 » 7 - 4 S « 

(plus postage) 
SENT TO 

J . CECIL RHODES 
POSTMARK 

OR DATE 

STREET AND NO. 

S22 BUILDING OF THE SOUTHWEST 
P.O., STA IE ANO ZIP coot: 

MIDLAND, TX 79701 
Ci'TlONAL SERVICES FOR MOITIOSUI FEES 

~RETUVi K ~ i - Shows io *hom and date delivered ^V.. 
' ' ' Wi:n d,-'ivery to addressee only 

RECEIPT I > Shows to v,liO",i, date and where delivered 
SERVICES y With -i- liv.-r/ to addressee only 

"150 
650 

. 350 

. 850 
OEIJVE 1 10 .TOTEWU ONLY , 500 

bl ' iU- . ' -L r.'-r.' ' ! '•-.. i f { o x t r o i < " i r e q u i r e d ) 

PS Form 
Hoy, i V / j 

NO I; JCE COVERAGE PROVIDED— (See othsr side) 



£.1TIF!£D MAIL—30c* (plus postage) 
SENT ro 
THE WIL-MC OIL CORPORATION 
STP.EET AMO NO. 

607 FIDELITY UNION LIFE BLDG. 
P.O., STAVE AND ZIP COOE 

J U L I A S , .TK_75203 
pTIOHui . SE.lVICEi F09 ADDITIONAL FEES 

RECEIPT I ) 
sc.r.icrs </ 

"OFVJVETTO'/T: 

1. Sio./s lo whom and date delivered 15d 
Wit l de'ivery to addressee only 650 

2. Shovv, to .vhoni, date and where delivered .. 350 
With delivety to jiddressee only 350 

J5E5Sc'F~c7iLY~ . . " SOo" 
5 -ECi;i. DtLwt.f/" { n x ' r o roqu i red) 

POSTMARK 
OR DATE 

Nov .1971 
33C0 KO if:sUR.*.MCE COVERAGE PROVIDED— 

NOT FOR INTERNATIONAL MAIL 
(See other side) 

* G P O : 1 9 7 0 0 - 3 0 7 - 4 3 1 

RECEIPT FOR CERTIFIED MAIL—30c* (plus postage) 
EENI TO 

.KN^JLE^-PJST^lOLEUiJLCOHIL 
sma AND iio. 
1,30 0_„WIL_CO__BU ILDING 
P.O , STATE AND ZIP COOE 

MIDLAND TX 79701 
CPfl<<H:.-L SfllVICIS EM ADDITIONAL FEES 

R£TUtll * '• Shows lo whom and dal« delivered 150 
t , . : , . / , „ r f \ W'th de.'neiy to > only 65o 

/ 2. Shows to whom, date and where delivered 35< 
SERVICES V_ With del.very lo addressee only *'.. 85Q 

"o-.T.ivjji io_A'DPESSEE ONLY — - ^ j l ^ ™ — 5 0 d ~ 
":.;-'.T.'i,:.Tiift.,Ln7 (Vx.ro ~" " " ' ' io rn^u i rod ) 

POSTMARK 
OS OATE 

Nov .1971 
3300 CO l.':S';ri.V!CE COVERAGE PROVIDEO-

NOr fOK INTERNATIONAL MAIL 
(See o/har side) 

' O J » 0 : 1 9 7 0 0 - 3 » 7 - . M 



SHELL OIL COMPANY 
PETROLEUM BUILDING 

P.O. BOX 1509 

MIDLAND, TEXAS 79701 

December 1, 1972 

Subject: Shell-Amco Federal Lease 
Shell-Amco Federal "A" Lease 
Cato (San Andres) Field 
Sections 33, 34, T-8-S, R-30-E 
Chaves County, New Mexico 

Amco Oil Corporation 
390 Franklin Street 
Denver, Colorado 80218 

Gentlemen: 

You are probably well aware of the severe decline i n production 
that the Amco Federal and Amco Federal "A" Leases, i n which you own an 
overriding Royalty Interest, have suffered i n the past few years. To 
arrest this decline and to realize the maximum recovery possible, Shell Oil 
Company is instigating a program to waterflood the Cato (San Andres) Reser­
voir underlying these properties. I t i s estimated that this program w i l l 
incrcccc the recovery of the properties i n which you are interested t*Vi 
order of 500,000 barrels of o i l . 

We plan to submit to the New Mexico Conservation Commission early 
in December our application to waterflood these properties. Our plan of 
waterflooding w i l l consist of converting i n i t i a l l y five San Andres producing 
wells to water injection at the locations shown on the attached plat. Water 
for injection w i l l be produced water from these properties and from Shell-
operated salt water disposal wells. 

i 

The i n i t i a l conversion of producing wells to injection wells w i l l 
result i n a reduction of production from these properties of approximately 
65 barrels of o i l per day. However, we believe that the reservoir is amenable 
to secondary recovery operations and that this reduction w i l l be more than 
offset by the arresting of decline and a possible increase i n the rate of 
production as the reservoir responds to waterflood efforts. 

We sincerely hope that this information w i l l be of help to you in 
your future reviews of these properties. I f we can be of any further help 
i n this regard, please advise. 

Yours very t r u l y , I 

Jack L. Mahaffey' 
Production"Manager 

WEB:SH Mid-Continent Division 

Attachment 



OPERATORS 
CATO (SAN ANDRES) FIELD 
CHAVES COUNTY, NEW MEXICO 

ADOBE OIL COMPANY 
601 WILKINSON-FOSTER BLDG. 
MIDLAND, TX 79701 

AMOCO PRODUCTION COMPANY 
P.O. BOX 68 
HOBBS, NM 88240 

ATLANTIC RICHFIELD COMPANY 
P. 0. BOX 1610 
MIDLAND, TX 79701 

THE EASTLAND OIL COMPANY 
704 WESTERN UNITED LIFE BLDG. 
MIDLAND, TX 79701 

GLENN PETROLEUM CORP. 
2902 MAPLE AVENUE 
DALLAS, TX 75201 

McCLELLAN OIL CORP. 
P. 0. BOX 848 
ROSWELL, NM 88201 

MWJ PRODUCING COMPANY 
413 FIRST NAT'L. BANK BLDG. 
MIDLAND, TX 79701 

EUGENE E. NEARBURG 
4219 SIGMA ROAD 
DALLAS, TX 75240 

J. CECIL RHODES 
822 BUILDING OF THE SOUTHWEST 
MIDLAND, TX 79701 

SUN OIL COMPANY 
P. 0. BOX 1861 
MIDLAND, TX 79701 

TAMARACK PETROLEUM COMPANY, INC. 
910 BUILDING OF THE SOUTHWEST 
MIDLAND, TX 79701 

TERRA RESOURCES, INC. 
FOURTH NATIONAL BANK BUILDING 
TULSA, OK 74119 

UNION TEXAS PETROLEUM CORP. 
1300 WILCO BUILDING 
MIDLAND, TX 79701 

THE WIL-MC OIL CORPORATION 
607 FIDELITY UNION LIFE BLDG. 
DALLAS, TX 75201 



PROPOSED WATER INJECTION WELLS 
CATO (SAN ANDRES) FIELD 

CHAVES 

Hodges Federal "B" No. 4 - Lease No. NM 022636 
Location: Unit Letter M, 660' FSL, 660' FWL 

Section 34, T-8-S, R-30-E, Chaves County, New Mexico. 

Amco Federal No. 4 - Lease No. NM 0155254A 
Location: Unit Letter G, 1980' FNL, 1980* FEL 

Section 33, T-8-S, R-30-E, Chaves County, New Mexico. 

Amco Federal No. 6 
Location: Unit Letter 0, 660* FSL, 1980' FEL 

Section 33, T-8-S, R-30-E, Chaves County, New Mexico. 

Amco Federal No. 7 
Location: Unit Letter E, 660' FWL, 1980' FNL 

Section 35, T-8-S, R-30-E, Chaves County, New Mexico. 

Amco Federal No. 8 
Location: Unit Letter M, 660' FSL, 660' FWL 

Section 33, T-8-S, R-30-E, Chaves County, New Mexico. 



United States Department of the Ingrtlafi 1 i 
• r y' 

GEOLOGICAL SURVEY OIL CONSERVATION COMM. 
Santa Fe 

P. 0. Braver 0 f s j L f f T & & *0 
Artesia, New Mexico 88210 ^ f v ' 

December 12, 1972 

Shell Oil Coapany 
Post Office Box 1509 
Midland, Texa* 79701 

Gentlemen: 

Tour letter of December 1, 1972 requests approval to institute 
and operate a waterflood project of the San Andres formation in 
the Cato pool, located in T. 8 and 9 S., R. 30 I . , N.M.P.M., 
Chaves Cowaty, Hew Mexico involving that portion of Federal oil 
and gas leases described as follows: 

New Mexico 0155254-A 

T. 8 S., &. 30 E. 
sec. 33: W%, Vfe%, E%S£% 
T. 9 S., R. 30 8. 
sec. 4: •% 

Mew Mexico 022636 
T. 8 8., *. 30 I . 
sec. 34: tf% 

The plan proposes to convert to water injection the following 
veils: 

Well Hunter, and Lease 
4 - Aaoco Federal 
6 - Jsaoco Federal 
7 - aawco Federal 
8 - Aawco Federal 
4 - loegea Federal "B* 

Location 
1980/H&E sec. 33 
660/S 1980sec. 33 
1980/N 660/¥ sec. 33 
660/SMf sec. 33 
660/S4B sec. 34 

The plan for operating this project as proposed in the application 
i s satisfactory to this office and hereby approved subject to 
approval by the Hew Mexico Oil Conservation Commission and the 
following: 



1. This project w i l l be operated i n compliance with the 
New Mexico Oil Conservation Commission regulations 
governing waterflood operations. 

2. Duplicate copies of a monthly progress report (N.M.O.C.C. 
form C-120 acceptable) are to be submitted to this 
office showing the volume of water injected and average 
pressure for the injection wells and production for the 
producing wells i n the project area. 

3. This approval does not preclude tha necessity for further 
approval when the project is expanded to include other 
wells and leases or the necessity to submit the usual 
notices and reports on wells involved. When this project 
i s expanded to involve other operators and interests, 
the correlative rights of a l l concerned should be 
considered* 

Sincerely yours, 

James A* Knauf 
District Engineer 

cc: 
N.M.O.C.C., Santa Fe ^ 
Roswell 

Accounts 



O I L . C O N S E R V A T I O N COMMISSION 

S T A T E O F N E W M E X I C O 

P. 0. BOX 2088 • SANTA FE 
17501 

January 9, 1973 

GOVERNOR 
BRUCE KING 

CHAIRMAN 

LAND COMMISSIONER 
ALEX J. ARMIJO 

MEMBER 

STATE GEOLOGIST 
A. L PORTER. JR. 

SECRETARY - DIRECTOR 

Mr. Owen Lopez 
Montgomery, Federici, Andrews, 
Hannahs, & Morris 
Attorneys at Law 
Post Office Box 2307 
Santa Fe, New Mexico 

Ret Case No. 4882 

Order No. R-4462 

Applicant: 

Shell Oil Company 

Dear Sir: 

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 

ALP/ir 

Copy of order also sent to: 

Hobbs OCC ac 
Artesia OCC x 

Aztec OCC 

Other Mr, D. E. Gray - State Engineer Office, Santa Fe 



MD-1376 

SHELL OIL COMPANY 

WATER ANALYSIS REPORT 

MID—CONTINENT DIVISION 

SAMPLE DESCRIPTION 

COMPANY S h e l l O i l Company 

FIELD Caddo San Andres 

LEASE S h e l l Federa l 

#1 SWD WELL NUMBER 

COUNTY & STATE — C h a v e s , N t m ? 

PRODUCING FORMATION 

WHERE SAMPLED 

REMARKS 

T r i p l e x discharge, 

LABORATORY M a r t i n Water Labo ra to r i e s 

LABORATORY NUMBER 

DATE SAMPLE TAKEN -

127241 

12-4-72 

12-12-72 DATE SAMPLE RECEIVED-

DATE SAMPLE REPORTED 1 2 - 1 2 - 7 2 

CHEMICAL AND PHYSICAL PROPERTIES 

TOTAl HARDNFSf iMq/ l A S C a C t l l 4 4 , 5 0 0 TOTAI_ A L K A L I N I T Y Ma/L AS Ca CO-? 6 7 0 

CONSTITUENT Mg/LITER REACT. COEF. Meq/LITER 

SODIUM ( INCL. POTASSIUM) AS Na + 71,664 0.04350 3,116.0 

CALCIUM - Ca + + 12 200 0.04990 610.0 

MAGNESIUM - Mg + + 3,402 0.08224 279.8 

1 RON T O T A L - F e + + & F e + + + 15 0.03581 0.5 

BARIUM - Ba + + 0.01460 

POSITIVE SUB-TOTAL 87.281 4.006.3 

CHLORIDE - Cl - 140,618 0.02820 3,965.4 

CA-FHSQNATE & BICARBONATE - C O S = & HC03 - 817 0.01639 * 13.4 

SULFATE - S 0 4 = 1,083 0.02082 22.5 

H Y D R O X Y L - OH - 0 0.05880 0.0 

SULFIDE - S = 80 0.06238 5.0 

NEGATIVE SUB-TOTAL 142,598 4,006.3 

TOTAL DISSOLVED SOLIDS 229,879 8,012.6 

* BICARBONATE 

SPECIFIC GRAVITY 1 . 1 5 0 7 ^ 6 0 _ o F 
RFS 0.056 a 80 

REACTION VALUE = (MILLIGRAMS/LITER) X (REACTION COEFFICIENT) 
REACTION COEFFICIENT = VALENCE -r- MOLECULAR WEIGHT. 
8 7 6 5 4 3 2 1 0 1 2 

A N A L Y S T W . R e a g a n W h i t e 

REQUESTED BY — B , W» B e s t 
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SHELL OIL COMPANY 

WATER ANALYSIS REPORT 

MID—CONTINENT DIVISION 

SAMPLE DESCRIPTION 

COMPANY 

FIELD — 

LEASE — 

Shell O i l Company 

Caddo San Andres 

Amoco Federal 

#7 WELL NUMBER 

COUNTY & STATE C h a v e s , N . M. 

PRODUCING FORMATION, 

WHERE SAMPLED 

REMARKS 

wellhead 

LABORATORY Mart in Water Laboratories 

LABORATORY NUMBER 

DATE SAMPLE TAKEN _ 

DATE SAMPLE RECEIVED-

DATE SAMPLE REPORTED 

127243 
12=4-27 

12-12-72 

12-12-72 

CHEMICAL AND PHYSICAL PROPERTIES 

TOTAL HARDNESS Mg/L AS Ca CO3 5 6 , 7 5 0 TOTAL ALKALINITY Mg/L AS Ca CO3 -ASJL 

CONSTITUENT Mg/LITER REACT. COEF. Meq/LITER 

SODIUM (INCL. POTASSIUM) AS Na + 75,847 0.04350 3,297.7 

CALCIUM-Ca ++ 14,800 0.04990 740.0 

MAGNESIUM — Mg + + 4,799 0.08224 395.0 

IRON TOTAL - F e + + &Fe + + + 9.5 0.03581 0.3 
BARIUM — Ba + + 0.01460 

POSITIVE SUB-TOTAL 95,456 4 ,433 .0 

CHLORIDE - Cl - 156.242 0.02820 4 . 4 0 6 . 1 
CA-FrBON-ATE & BICARBONATE - C03 = & HCO3 - 586 0.01639 * 9.6 

SULFATE - S 0 4 = 728 0.02082 15.1 

HYDROXYL — OH - 0 0.05880 0.0 

SULFIDE - S = 36.2 0.06238 2.2 

NEGATIVE SUB-TOTAL 157,592 4 ,433 .0 

TOTAL DISSOLVED SOLIDS 253,048 8,866.0 

* BICARBONATE 

SPECIFIC GRAVITY 1 . 1 5 4 3 60 
.°F pH 6.8 RES. 0.055 80 

REACTION VALUE = (MILLIGRAMS/LITER) X (REACTION COEFFICIENT) 
REACTION COEFFICIENT = VALENCE - j - MOLECULAR WEIGHT. 
8 7 6 5 4 3 2 1 0 1 2 

ANALYST W ° K t a % T 
REQUESTED BY • * W ° B e s t — 

HC03-
100 

SO4-
100 

C 0 3 -
100 



SHELL OIL COMPANY 

WATER ANALYSIS REPORT 

MID—CONTINENT DIVISION 

SAMPLE DESCRIPTION 

COMPANY 

FIELD — 

LEASE — 

Shel l O i l Company LABORATORY Martin Water Laboratories 
Caddo San Andres 

Amoco Federal 
LABORATORY NUMBER 

DATE SAMPLE TAKEN -

#6 WELL NUMBER 

COUNTY & S T A T E C h a v e s , N . M . 

PRODUCING FORMATION 

WHERE SAMPLED 

REMARKS 

DATE SAMPLE RECEIVED-

DATE SAMPLE REPORTED 

wellhead 

127244 
12-4-72 

12-12-72 
12-12-72 

CHEMICAL AND P H Y S I C A L P R O P E R T I E S 

TOTAL HARDNESS Mg/L AS Ca C03 ^ 5 7 5 0 TOTAL ALKALINITY Mg/L AS Ca CO3 65 5 

CONSTITUENT Mg/LITER REACT. COEF. Meq/LITER 

SODIUM (INCL. POTASSIUM) AS Na + 72,153 0.04350 3,137.0 

CALCIUM - Ca + + 9,100 0.04990 

MAGNESIUM - Mg ++ 3.159 0.08224 260.0 

1 RON TOTAL - F e + + &Fe + + + 7 .1 0.03581 0.3 

BARIUM - Ba + + 0.01460 

POSITIVE SUB-TOTAL 84,419 3,852.3 

CHLORIDE - C l - 134,936 0.02820 3,805.2 
CARBONATE & BICARBONATE - C03 = & HCO3 - 799 0.01639 * 13.1 

SULFATE - S04= 1,140 0.02082 23.7 

HYDROXYL - OH - 0 0.05880 0.0 

SULFIDE — S = 165 0.06238 i.u.3 

NEGATIVE SUB-TOTAL 137,040 3,852.3 

TOTAL DISSOLVED SOLIDS 221,459 7,704.6 

* BICARBONATE 

SPECIFIC GRAVITY 1 »1427 60 OF pH. 6 . 5 RFc 0 . 0 5 8 8 0 .OF 

REACTION VALUE = (MILLIGRAMS/LITER) X (REACTION COEFFICIENT) 
REACTION COEFFICIENT = VALENCE 4- MOLECULAR WEIGHT. 
8 7 6 5 4 3 2 1 0 1 2 

A N A L Y S T W„ R e a e a n W h i t e 
REQUESTED 8Y B n W . B e s t 

C03 
100 



SHELL OIL COMPANY 

WATER ANALYSIS REPORT 

MID—CONTINENT DIVISION 

SAMPLE DESCRIPTION 

COMPANY 

FIELD — 

LEASE — 

Shell O i l Company 
Caddo San Andres 
Thelma Crosby "F' 

WELL NUMBER #1 SWD 

COUNTY & STATE —Chaves, N. 

PRODUCING FORMATION 

WHERE SAMPLED T r i p l e x d ischarge 

REMARKS 

LABORATORY Mart in Water Laboratories 

LABORATORY NUMBER 

DATE SAMPLE TAKEN -

DATE SAMPLE RECEIVED-

DATE SAMPLE REPORTED 

127242 
12-4-72 
12-12-72 
12-12-72 

CHEMICAL A N D PHYSICAL PROPERTIES 

TOTAL HARDNESS Mg/L AS Ca C03 2 9 , 5 0 0 TOTAL ALKALINITY Mg/L AS Ca CO3 775 

CONSTITUENT Mg/LITER REACT. COEF. Meq/LITER 

SODIUM (INCL. POTASSIUM) AS Na + 76,092 0.04350 3,308.2 

CALCIUM - Ca + + 7,500 0.04990 375.0 

MAGNESIUM - Mg + + * 2,612 0.08224 215.0 

1 RON TOTAL - F e + + &Fe + + + 0.79 0.03581 0.0 
BARIUM-Ba + + 0.01460 

POSITIVE SUB-TOTAL 86,204 3,898.2 

CHLORIDE - Cl - 136.356 0.02820 3,845.2 

GAfteeNATE & BICARBONATE - C©3= & HCO3 - 946 0.01639 * 15.5 

SULFATE - S 0 4 = 1,482 0.02082 30.8 

HYDROXYL - OH - 0 0.05880 0.0 

SULFIDE - S = 108 0.06238 6.7 

NEGATIVE SUB-TOTAL 138,892 3,898.2 

TOTAL DISSOLVED SOLIDS 225,096 7,796.4 

* BICARBONATE 

SPECIFIC GRAVITY — 1 . 1 4 3 1 60 
. °F pH_Li. »*« ° - 0 5 9 - 8 0 

.op 

REACTION VALUE = (MILLIGRAMS/LITER) X (REACTION COEFFICIENT) 
REACTION COEFFICIENT - VALENCE ~ MOLECULAR WEIGHT. 
8 7 6 5 4 3 2 1 0 1 2 

W. Reagan White 
REQUESTED BY — B . W. B e s t 
ANALYST 



2 

AMCO FEDERAL AMCO FEDERAL "A" HODGES FEDERAL "B" 
MCF MCF MCF 

DATE -BQJEM. BWPD GPM BOPM BWPM GPM BOPM BWPM GPM 

1-•71 23,393 27,699 28,128 6,584 2,348 2,925 1,426 9,589 3,377 
2- 71 18,035 22,058 21,143 4,577 12,858 2,126 2,099 14,231 3,426 
3-•71 17,118 26,804 22,667 5,812 21,676 2,198 2,470 16,848 4,176 
4- 71 18,678 31,369 24,836 5,295 19,183 2,613 2,399 19,924 3,881 
5-•71 18,198 33,946 28,908 5,115 18,705 1,874 1,086 8,474 3,224 
6-•71 17,702 32,052 35,898 4,950 19,126 2,396 1,952 17,261 3,839 
7- 71 19,062 34,105 36,520 5,125 20,448 2,598 2,478 28,758 4,562 
8-•71 16,686 31,658 36,885 5,126 20,357 2,559 1,684 17,990 2,950 
9-•71 16,328 33,746 33,079 4,950 19,862 2,273 857 9,784 2,562 

10- •71 15,511 34,229 36,132 4,961 23,523 3,092 893 12,329 4,200 
1 1 -•71 11,958 29,772 29,741 4,350 21,110 3,072 847 12,264 4 ,381 
12- 71 10,880 38,667 23,067 3,876 24,349 3,002 1,240 8,296 5,638 

1-•72 11,937 34,409 29,643 2,135 16,436 2,615 925 6,527 5,284 
2- •72 10,509 42,841 18,784 3,584 17,517 2,398 1,063 8,017 4,994 
3-•72 9,376 37,966 20,386 3,118 15,314 2,407 826 6,118 5,470 
4- •72 9,729 64,806 18,377 3,086 9,763 2,179 774 6,460 4,804 
5-•72 5,486 228,587 22,832 4,386 24,459 2,268 764 5,372 4,076 
6-•72 7,036 79,028 19,081 4 ,601 18,447 2,325 747 3,358 3,908 
7-•62 5,531 68,208 18,046 4,035 15,712 1,998 517 4,063 3,847 
8- 72 4,218 27,144 17,883 5,093 16,588 1,985 431 1,664 1,697 
9-•72 4,831 38,716 17,014 4,677 18,707 2,412 400 62,025 1,737 

TOTAL 1,-125,473 881,032 871,565 381,239 434,155 144,325 208,168 523,529 175,719 



SHELL AMCO-HODGES-FEDERAL 
WATERFLOOD PROJECT 

AMCO FEDERAL AMCO FEDERAL "A" HODGES FEDERAL "B" 
MCF MCF MCF 

DATE BOPM BWPD GPM BOPM BWPM GPM BOPM BWPM GPM 

9-•67 — _ — 1 ,893 492 
10-67 864 1 ,826 165 475 
11- 67 8 ,276 2 ,116 1,552 537 
12-•67 12 ,942 130 2,432 1,456 1 ,912 1,153 820 

1-•68 17 ,648 121 2,572 3 ,942 380 1,197 2 ,269 1,457 990 
2-68 22 ,601 1,067 7,542 6 ,541 886 2,330 3 ,683 1,062 651 
3-68 25 ,669 110 8,541 9 ,157 1,093 3,062 4 ,796 2,653 1,074 
4-68 24 ,071 155 8,113 8 ,5$9 293 2,909 4 ,712 8,831 1,009 
5-68 25 ,216 197 8,484 9 ,004 90 3,041 4 ,774 4,040 1,042 
6-•68 24 ,255 442 8,198 8 ,660 531 2,937 4 ,972 3,947 1,009 
7-68 25 ,134 1,116 8,484 8 ,977 635 3,043 5 ,407 6,840 1,009 
8-68 25 ,002 1,108 1,495 8 ,933 632 796 5 ,331 6,543 237 
9-68 24 ,409 1,684 8,893 8 ,717 661 1,183 5 ,303 3,889 740 

10-68 25 ,052 1,728 8,688 8 ,950 678 1,221 5 ,495 3,904 670 
11- 68 24 ,829 2,910 7,089 8 ,866 1,152 1,183 5 ,307 4,105 559 
12-68 24 ,729 3,544 7,454 8 ,833 1,391 1,199 5 ,513 3,751 546 

1- 69 26 ,190 3,752 7,693 9 355 1,474 1,264 5 ,742 4,495 549 
2-69 22 ,761 4,495 7,254 8 128 1,891 1,093 5 ,623 4,435 707 
3-69 26 ,175 5,248 10,492 9 349 1,953 2,134 6 ,348 5,069 2,712 
4-69 26 ,463 5,194 10,383 9 450 1,717 3,408 6 ,859 4,998 3,746 
5-69 26 541 5,632 11,315 9 ,481 1,731 2,173 6 ,506 4,337 3,336 
6-69 26 755 6,237 6,973 9 550 2,073 2,597 6 ,414 4,006 4,231 
7-69 27 822 5,558 10,968 9 939 2,064 3,915 6 ,634 1,734 3,962 
8-69 28 ,043 6,596 16,184 10 015 2,429 2,532 7 ,984 3,117 5,395 
9-69 27 164 8,789 20,430 9 703 3,879 2,369 8 ,127 4,372 5,255 

10-69 28 976 8,876 18,283 10 349 3,391 2,278 6 ,857 3,695 5,652 
11- 69 27 940 8,589 13,927 9 970 3,321 3,581 7 Oil 3,867 3,639 
12-69 25 330 8,240 13,280 9 050 3,387 3,563 6 765 3,813 4,194 

1- 70 22. 511 10,636 15,409 8 550 3,484 3,409 5 781 4,440 2,919 
2-70 20 873 17,285 13,079 8 338 4,438 4,170 4 ,630 8,054 4,317 
3-70 22, 461 26,034 18,514 9 449 6,445 3,480 4 ,585 7,447 7,129 
4-70 28 425 44,402 29,017 11 596 10,859 2,806 4 460 7,717 6,521 
5-70 27 180 37,713 27,573 11 333 12,381 5,678 4 550 14,801 6,759 
6-70 24 563 39,850 26,242 8, 532 10,272 5,168 4 481 23,800 10,300 
7-70 23 647 39,301 14,601 7 454 98,998 5,307 3 ,101 24,678 2,124 
8-70 24 061 45,755 21,867 7, 290 16,395 4,073 3 100 23,562 2,153 
9-70 24, 021 32,352 28,941 10, 226 29,366 5,446 2 356 40,014 4,917 
10-70 27, 735 42,718 22,874 4 001 12,090 5,350 1 428 6,825 4,156 
11- 70 23, 160 35,182 22,705 7, 351 21,964 7,301 2 250 59,761 5,361 
12-70 22 007 36,920 26,634 9 125 31,797 5,228 2 316 17,836 4,518 



SHELL AMCO-HODGES-FEDERAL 
WATERFLOOD PROJECT 

DATE OIL, BPM WATER, BPM GAS, MCFPM 

9-•67 1,893 492 
10-•67 2,690 165 475 
11-•67 10,392 1 ,552 537 
12-•67 16,310 1 ,283 3,252 

1- 68 23,859 1 ,958 4,759 
2-68 32,825 3 ,015 10,523 
3-68 39,622 3 ,856 12,677 
4-•68 37,382 9 ,279 12,031 
5-68 38,994 4 ,327 12,567 
6-68 37,887 4 ,920 12,144 
7-68 39,518 8 ,591 12,536 
8-68 39,266 8 ,283 2,528 
9-68 38,429 6 ,234 10,816 

10-68 39,497 6 ,310 10,579 
11- 68 39,002 8 ,167 8,831 
12- 68 39,075 8 ,686 9,199 

1- 69 41,287 9 ,721 9,506 
2-69 36,512 10 ,821 9,054 
3-69 41,872 12 ,270 15,338 
4-69 42,772 11 ,909 17,537 
5-69 42,528 11 ,700 16,824 
6-69 42,719 12 ,316 13,801 
7-69 44,392 9 ,356 18,845 
8-69 46,042 12 142 24,111 
9-69 44,994 17 ,040 28,054 
10-69 46,182 15 962 26,213 
11- 69 44,921 15 777 21,147 
12- 69 41,145 15 440 21,037 

1- 70 36,842 18 560 21,737 
2-70 33,841 29, 777 21,566 
3-70 36,495 39, 926 29,123 
4-70 44,481 62 978 38,344 
5-70 43,063 64, 895 40,010 
6-70 37,576 73, 922 41,710 
7-70 34,202 162 977 19,826 
8-70 34,451 85 712 28,093 
9-70 36,603 101, 732 39,304 

10-70 32,664 61, 653 32,380 
11- 70 32,761 116, 907 35,367 
12- 70 33,448 86, 553 36,380 

DATE OIL, BPM WATER, BPM GAS, MCFPM 

1- 71 31,403 39,636 34,430 
2-71 24,711 49,147 26,695 
3-71 25,400 65,328 29,041 
4-71 26,372 70,476 31,330 
5-71 24,399 61,125 34,006 
6-71 24,604 68,439 40,133 
7-71 26,665 83,311 43,680 
8-71 23,496 70,005 42,394 
9-71 22,135 63,392 37,914 

10-71 21,365 70,081 43,424 
11- 71 17,155 63,146 37,194 
12- 71 15,996 71,312 31,707 

1- 72 14,997 57,372 37,542 
2-72 15,156 68,375 26,176 
3-72 13,320 59,398 28,263 
4-72 13,589 81,033 25,360 
5-72 10,636 258,418 29,176 
6-72 12,384 100,833 25,314 
7-72 10,083 87,983 23,891 
8-72 9,742 45,396 21,565 
9-72 9,908 119,448 21,163 

TOTAL 1,714,880 1,838,716 1,191,609 

CATO SAN ANDRES FIELD PRODUCTION, 9-1-72: 

Oil, Bbls. 

12,174,000 

Water, Bbls. 

6,914,000 

Gas, MCF 

20,327,000 
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