
C | ) Energy Reserves Group 

May 6, 1980 

Oil Conservation CoBmission 
State of New Mexico 
P.O. Box 2088 
Sante Fe, New Mexico 87501 

RE: Application of. Energy Reserves Group, Inc., for permission permitting 
the disposal of produced water from the Pictured Cliffs Formation into 
the Mesa Iferde Formation, Gallegos Canyon Unit. 

Gentlemen: 

Energy Reserves Group, Inc., presents to the Oil Conservation Commission the 
following applications and requests that administrative approval be granted. 
The following data i s st&mitted. 

A. Applicant i s a working interest owner and the 
operator of the Gallegos Canyon Unit, West 
Ruts Pictured Cliffs Field, located in Township 
27, 28 and 29 North, Ranges 11, 12, and 13 West, 
San Juan County, New Mexico. ..< 

Energy Reserves GroeSj Inc. 
P.O. Box 3280 . \ 
Casper, Wyoming 
Phone 307 265 7331 

B. The applicant desires to dispose of water 
produced from the Pictured Cliffs formation 
from the Gallegos Canyon Unit into the Mesa-
Verde formation into the wellbore of the 
following Gallegos Canyon Unit Wells: 
Number 306 located 2015' FSL, 830 FEL, Sec. 19-
T298-RI2W and No. 307 located 1455V FSL, 510* FWL, 
Sec 30-T29R-R12W, San Juan County, New Mexico. 

Applicant presents the following in support of the application: 

Exhibit A-Plat showing the location of the proposed 
inpotwells- -and location of a l l o i l and gas wells 
1,ttr;lnding abandoned and dry holes and the names of 
operators within a two mile radius of the proposed 
input well. 



Energy Reserves Group 

Oil Conservation Commission 
State of New Mexico 
Page Two 

2. Exhibit B - Water analysis of the Pictured C l i f f s 
water. Approximately 500 BWPD w i l l be disposed of 
into well No. 306 and approximately 750 BWPD into 
well No. 307. 

3. I t i s proposed to inject the produced Pictured C l i f f s 
water into the Mesa Verde formation: i n the Gallegos 
Canyon Unit Number 306 through perforations from 3022'-
3600', and i n the Gallegos Canyon Unit Number 307 
through perforations from 2952'-3500*. Exhibits C and 
D are the log sections of well numbers 306 and 307 re­
spectively. 

4. Exhibit E - Water analysis of the water contained i n 
the Mesa Verde formation. 

5. Exhibits F-G - Schematic diagrams of the wellbores of 
well numbers: 306 and 307 and showing a l l pertinent 
data. 

6. Injection w i l l be through 2-3/8" steel tubing with an 
injection packer set at about 50 feet above the top of 
the injection zone. Anticipated maximum injection pres­
sure w i l l be 900 psig i n the Mesa Verde wells. The 
tubing casing annulus w i l l be f i l l e d with water containing 
a corrosion inhibitor, oxygen scavenger and bactericide. 

7. Exhibit H - Diagramatic wellbore sketches of a l l wells 
within one half mile radius that penetrate the Mesa Verde 
formation adjacent to the proposed Mesa Verde injection 
well number 306. 

8. Exhibit I - Diagramatic wellbore sketches of a l l wells 
within one half mile radius that penetrate the Mesa Verde 
formation adjacent to the proposed Mesa Verde injection 

7 " r -W%L1 number 307. 

- 0 

SANTA 
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Sincerely, ' 
ENERGY RESERVES GROUP, INC. 

Curtis J. Maclntyre 
Production Engineer 
Rocky Mountain District 

CJM:erl 

~> 1 -T 7 -
-1 '-V* 

cc;;- .:;.VT;C:J DfvisiCM 
SANTA FE -



Form C-108 
Revised 3-1-68 

NEW MEXICO O IL CONSERVATION COMMISSION 

APPLICATION TO DISPOSE OF SALT WATER BY INJECTION INTO A POROUS FORMATION 
OPERATOR 

Energy Reserves Group, Inc. 
ADDRESS 

P.O. Box 3280 - Casper, Wyoming 1 82602 
L E A S E NAME 

Gallegos Canyon Unit 
W E L L NO. 

306 
F I E L D 

West Kutz 
COUNTY 

San Juan 
LOCATION 

UNIT LETTER I : W E L L IS LOCATED 2 0 1 5 FEET FROM THE S O I l t . h 1 INF AND R ^ O FEET FROM THE 

E S S t L I N E , SECTION TOWNSHIP ? Q H RANGE *| 0 LJ N M P M . 

CASING AND TUBING DATA 
N A M E O F S T R I N G S E T T I N G D E P T H S A C K S C E M E N T T O P O F C E M E N T T O P D E T E R M I N E D B Y 

5 U R F A C E C A S I N G 

9-5/8" 32.3# 235' 250 Surface Circ. to surface 
I N T E R M E D I A T E 

L O N G S T R I N < ; 

7" 20# & 23# 4154' 1060 Surface Circ . to surface 
N A M E , M O D E L A N D D E P T H O F T U B I N G P A C K E R 

N A M E O F P R O P O S E D I N J E C T I O N F O R M A T I O N 

Mesaverde 

T O P O F F O R M A T I O N 

28631 

B O T T O M O F F O R M A T I O N 

-4077-
I S I N J E C T I O N T H R O U G H T U B I N G , C A S I N G * OR A N N U L U S ? 

Tubing, 
W E L L D R I L L I 

P E R F O R A T I O N S O R O P E N H O L E ? 

Perforations-

P R O P O S E D I N T E R V A L ( S ) O F I N J E C T I O N 

302?'-3600-! 

Yes 
I F A N S W E R I S N O , F O R W H A T P U R P O S E W A S W E L L O R I G I N A L L Y D R I L L E D ? 

I t also was d r i l l e d as a Frui t !and producer 
HAS WELL EVER BEEN PERFORATED IN ANY 
ZONE OTHER THAN THE PROPOSED INJEC­
TION ZONE? 

I t w i l l be 
L I S T A L L S U C H P E R F O R A T E D I N T E R V A L S A N D S A C K S O F C E M E N T U S E D T O S E A L O F F OR S Q U E E Z E E A C H 

This wel l w i l l be dual ly completed as a Fru i t land producer & Mesa Verde in jec to r 

approximately 100' 
I T I C I P A T E D D 4 1 L Y 1 M I N I M U M I M A X I M U M 

I 

D E P T H O F B O T T O M O F N E X T H I G H E R 
O I L OR G A 5 Z O N E I N T H I S A R E A 

Pictured C l i f f s @ 1463 
O P E N OH C L O S E D T Y P E S Y S T E M 

D E P T H O F T O P O F N E X T L O W E R 
O I L OR G A S Z O N E I N T H I S A R E A 

-Gallup @ 5500, 
' O B E B Y W A V I T Y OR 

A N T I C I P A T E D D M L Y 1 M I N I M U M 
I N J E C T I O N V O L U M E I 
( B B L S . ! , 

I 
200 open Pressure 

A P P R O X . P R E S S U R E ( P S ! ) 

700 psi 
A N S W E R Y E S OR N O W H E T H E R T H E F O L L O W I N G W A T E R S A R E M I N ­
E R A L I Z E D T O S U C H A D E G R E E A S T O B E U N F I T F O R D O M E S T I C , 
S T O C K , I R R I G A T I O N , OR O T H E R G E N E R A L U S E — 

1 W A T E R T O B E D I S P O S E D O F N A T U R A L W A T E R I N D I S P O -
' S A L Z O N E 

Yes Yes 
A R E W A T E R A N A L Y S E S A T T A C H E D ? 

Yes 
NAME AND ADDRESS OF SURFACE OWNER (OR LESSEE, IF STATE OR FEDERAL LAND) 

Federal Land 
L I S T N A M E S A N D A O D R E S S E S O F A L L O P E R A T O R S W I T H I N O N E - H A L F ( \ ) M I L E O F T H I S I N J E C T I O N W E L L 

Amoco Production Company - Security L i fe Bui ld ing - Denver, Colorado 80202 

I 

H A V E C O P I E S O F T H I S A P P L I C A T I O N B E E N 1 S U R F A C E O W N E l l 
S E N T T O E A C H O F T H E F O L L O W I N G ? 

X Yes 
A R E T H E F O L L O W I N G I T E M S A T T A C H E D M * f J " F A ^ A R E A 
T H I S A P P L I C A T I O N { S E E R U L E 7 0 1 - B ) " I * * • 

1 E L EC T R I C A L L O G D I A G R A M M A T I C S K E T C H O F W E L L 

Yes Yes Yes 

Curt is JUMacIntyre 

reby c e r t i f y l h a t the i n f o r m a t i o n above i s t rue and comple te to the bes t of my knowledge and be l i e f . 

Production Engineer 
(Signature) (Title) (Date) 

NOTE: Should waivers from the surface owner and a l l operators within one-half mile of the proposed injection we l l not accompany this application, the Sew 

Mexico Oi l Conservation Commission w i l l hold the application for a period of 15 days from the date of receipt by the Commission's Santa Fe off ice . I f 

at the end of the 15-day waiting period no protest has been received by the Santa Fe off ice , the application w i l l be processed. I f a protest is received, 

the application w i l l be set for hearing, i f the applicant so requests, SEE RULE 70 1. 



Form C-108 
Revised 3-1-68 

NEW MEXICO OIL CONSERVATION COMMISSION 

APPLICATION TO DISPOSE OF SALT WATER BY INJECTION INTO A POROUS FORMATION 

O P E R A T O R 

Energy Reserves Group, Inc. P.O. Box 3280 - Casper, Wyoming 82602 
L E A S E : N A M E 

Gallegos Canyon Unit 

W E L L N O . 

307 West Kutz San Juan 

U N I T L E T T E R W E L L I S L O C A T E D . 1455 _ F E E T F R O M T H E South . L I N E A N D _ 510 . F E E T F R O M T H E 

West L I N E , S E C T I O N 30 T O W N S H I P 29N 12W 
CASING AND TUBING DATA 

N A M E O F S T R I N G S I Z E S E T T I N G D E P T H S A C K S C E M E N T T O P O F C E M E N T T O P D E T E R M I N E D B Y 

S U R F A C E C A S I N G 

9-5/8" 32.3# 236' 275 Surface Cemented from top 
I N T E R M E D I A T E 

L O N G S T R I N G 

7" 20# & 23# 4013' 2240 Surface Cement to surface 
T U B I N G N A M E , M O D E L A N D D E P T H O F T U B I N G P A C K E R 

N A M E O F P R O P O S E D I N J E C T I O N F O R M A T I O N 

Mesaverde 

T O P O F F O R M A T I O N 

2745' 

B O T T O M O F F O R M A T I O N 

3990' 
I S I N J E C T I O N T H R O U G H T U B I N G , C A S I N G , OR 

Tubing 

A N N U L U S ? P E R F O R A T I O N S O R O P E N H O L E ? 

Perforations 

P R O P O S E D I N T E R V A L ( S ) O F I N J E 

2952'-3500' 

- T I O N 

I S T H I S A N E W W E L L D R I L L E D F O R 
D I S P O S A L 

I F A N S W E R I S N O , F O R W H A T P U R P O S E W A S W E L L O R I G I N A L L Y D R I L L E D ? 

I t i s also a Pictured C l i f f s producer 
H A S W E L L E V E R B E E N P E R F O R A T E D I N A N Y 
Z O N E O T H E R T H A N T H E , P R O P O S E D I N J E C ­
T I O N Z O N E ? i t w i 1 T b e 

L I S T A L L S U C H P E R F O R A T E D I N T E R V A L S A N D S A C K S O F C E M E N T U S E D T O S E A L O F F OR S Q U E E Z E E A C H 

This wel l w i l l be dual ly completed as a Pictured C l i f f s producer 
D E P T H O F B O T T O M O F D E E P E S T 
F R E S H W A T E R Z O N E I N T H I S A R E A 

approximately 100' 

D E P T H O F B O T T O M O F N E X T H I G H E R 
O I L OR G A S Z O N E I N T H I S A R E A 

Pictured C l i f f s 1416' 

D E P T H O F T O P O F N E X T L O W E R 
O I L OR G A S Z O N E I N T H I S A R E A 

Gallup @ 5500' 
A N T I C I P A T E D D A I L Y 1 M I N I M U M 
I N J E C T I O N V O L U M E 1 

: 300 

M A X I M U M 

750 

O P E N OR C L O S E D T Y P E S Y S T E M 

open 

I S I N J E C T I O N T O B E 3 Y G R A \ 
P R E S S U R E ? 

pressure 

1 T Y OR | A P P R O X . P R E S S U R E ' P S I ) 

i 700 
A N S W E R Y E S OR N O W H E T H E R T H E F O L L O W I N G W A T E R S A R E M I N ­
E R A L I Z E D T O S U C H A D E G R E E A S T O B E U N F I T F O R D O M E S T I C , 
S T O C K , I R R I G A T I O N , OR O T H E F ^ G E N E R A L U S E — 

1 W A T E R T O B E D I S P O S E D 
1 

1 Yes 

Or- N A T U R A L W A T E R I N D I S P O ­
S A L Z O N E 

Yes 

A R E W A T E R A N A L Y S E S A T T A C H E D ? 

Yes 
N A M E A N D A D D R E S S O F S U R F A C E O W N E R (OR L E S S E E , I F S T A T E O R F E D E R A L L A N D ) 

Bolack Land & Cat t le Company - Farminqton, New Mexico 
L I S T N A M E S A N D A D D R E S S E S O F A L L O P E R A T O R S W I T H I N O N E - H A L F ( £ } M I L E O F T H I S I N J E C T I O N W E L L 

Amoco Production Company, Securi ty L i f e Bui ld ing - Denver, Colorado 80?0? 

•• 1 -1 't •• - A 

1 
I • U. 0u JoJ 1 3 ^ 

. CC" .. -.1 .C.J LI-
SANTA FE 

H A V E C O P I E S O F T H I S A P P L I C A T I O N B E E N 
S E N T T O E A C H O F T H E F O L L O W I N G ? 

S U R F A C E O W N E R 

Yes 

1 E A C H O P E R A T O R W I T H I N O N E 
1 O F T H I S W E L L 

; YP< 

- H A L F M I L E 

A R E T H E F O L L O W I N G I T E M S A T T A C H E D T O 
T H I S A P P L I C A T I O N { S E E R U L E 7 0 1 - B ) 

P L A T O F A R E A 

Yes 

1 E L E C T R I C A L L O G 

1 

! Yes 

D I A G R A M M A T I C S K E T C H O F W E L L 

Yes 
I hereby c e r t i f y tha t the i n f o r m a t i o n above i s t rue and complete to the bes t o f my knowledge and b e l i e f . 

Curt is^J . Maclnt.yr 
(Signature) 

Production Fnginper 
(Title) 

May 7, 1980 
(Date) 

SOTE: Should waivers from the surface owner and a l l operators within one-half mile of the proposed injection wel l not accompany this application, the Sew 

Mexico Oi l Conservation Commission w i l l hold the application for a period of 15 days from the date of receipt by the Commission's Santa Fe of f ice . I f 

at the end of the 15-day waiting period no protest has been received by the Santa Fe off ice , the application w i l l be processed. I f a protest is received, 

the application w i l l be set for hearing, i f the applicant so requests. SEE RULE 70 1. 
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n n t p 0c tobe r 6, 1976 

Report to Energy Reserves Group, Inc. 

Requested by 

Project 

T.C. Durham 

GCU #123 
.Sampled by Energy Reserves Group Pprsnnnpl 

L o c o t i o n Farmington, New Mexico 

Source of Materia! Geological Formations Association, with GCU #123 -"P/ diured Cliffs 

Lab No. 22419 Water Analysis for Petroleum Engineering 

TEST RESULTS 

WATER ANALYSIS FOR PETROLEUM ENGINEERING 

Constituent: 
Total Solids 

PH 
Sp. Gravity 
Resist iv i ty 
Conductivi ty 
Organic Sulfides Present 

52,745ppm or 
S.2% Salt Solu. 

6.8 
1.043 ? 72°F 
0.113 ohms/meter @ 72' 
88,472 Micromhos/cm. 

Constituents: 

Cations 

Sodium 
Calcium 
Magnesium 
Iron 
Barium 

Heq/L 

831 
48 
24 

neg. 
0 

PPm 
19,113 

960 
287 

1 * * 

0 

Hypothetical Combinations 

Consti tuent ppm 

Sodium Chloride 48,580 
Calcium Chloride 2,657 
Magnesium Chloride 585 
Magnesium Bicarbonate 918 

Anions 

Chloride 890 31,600 
Bicarbonate 13 780 
Sulphate neg. 4 
Carbonate 0 0 
Hydroxide 0 0 

** In addition, a trace of iron 
hydroxide was present as a 
brown sediment. 

Copies to. 
Energy Reserves Group, Inc. (2) 

Box 3280 Casper, Wyoming 

Energy Reserves Group, Inc. (1) CertifieldA>y 
Box 977 Farmington, New Mexico 

TEST NO.-2Qfl.3Q V 
O>IK •.ti'.o ; 
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EXHIBIT H 

Wellbore diagrams of wells adjacent to 6CU #306 
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EXHIBIT I 

Wellbore diagrams of wells adjacent to GCU #307 
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LARGE FORMAT 
EXHIBIT HAS 

BEEN REMOVED 
AND IS LOCATED 
IN THE NEXT FILE 



ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

STATE OF NEW MEXICO 

BRUCE KING POST OFFICE BOX 20B8 
STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 

(505) B27-2434 

GOVERNOR 

LARRY KEHOE 
January 8, 1981 SECRETARY 

Energy Reserves Group 
P. 0. Box 3280 
Casper, Wyoming 82602 

Re: I n j e c t i o n Pressures 
Gallegos Canyon Unit 
Wells Nos. 306 and 307 
SWD-225 

Gentlemen: 

Afte r reviewing the instantaneous shut down pressures 
fo r the above mentioned w e l l s , you are hereby authorized 
to i n j e c t s a l t water at a surface i n j e c t i o n pressure not 
to exceed 1200 ps i g . 

Yours very t r u l y , 

JOE D. RAMEY 
Dir e c t o r 

JDR/MH/fd 



Energy Reserves Group, Inc. 
P.O. Box 3280 
Casper, Wyoming 82602 
Phone 307 265 7331 { J ) Energy Reserves Group 

December 31, 1980 

O i l Conservation Commission 
State of New Mexico 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

Subject: Request to increase i n j e c t i o n pressure on 
Gallegos Canyon Unit #306 & #307 from 1000 
ps i to 1200 p s i . 

Gentlemen: 

We are now l i m i t e d to a surface i n j e c t i o n pressure of 1000 p s i f o r the 
above mentioned wells, as per your l e t t e r of 8-6-80. We can not obtain 
s u f f i c i e n t i n j e c t i o n rate at t h i s 1000 p s i l i m i t . We hereby request that 
the 1000 p s i l i m i t be increased to 1200 p s i surface i n j e c t i o n pressure 
i n l i g h t of the following data: 

Gallegos Canyon Unit #306 
Acid treatment - Perfs 3,022'-3,190' - ISDP 1250 p s i 
Acid treatment - Perfs 3,306'-3,368' - ISDP 1200 p s i 
Acid treatment - Perfs 3,520'-3,600' - ISDP 1300 p s i 

Gallegos Canyon Unit #307 
Acid treatment - Perfs 2 
Acid treatment - Perfs 3 
Acid treatment - Perfs 3 
Frac treatment - e n t i r e 

,952'-3,014' - ISDP 1350 p s i 
,188'-3,280' - ISDP 1200 p s i 
,372'-3,500' - ISDP 1200 p s i 
zone - ISDP 1400 p s i 

Since the instantaneous shutdown pressure f o r the frac treatment on GCU #307 
was 1400 p s i , and the instantaneous shutdown pressures f o r the acid treatments 
are very s i m i l a r f o r both wells, i t i s believed that the 1200 psi l i m i t would 
s t i l l be below the formation f r a c t u r e pressure. 

We w i l l be spudding another disposal w e l l f o r the Gallegos Canyon Unit shortly 
a f t e r the f i r s t of the year to dispose of excess water. This well w i l l reduce 
the volume i n j e c t i o n i n t o #307. 

Very t r u l y yours, 
ENERGY RESERVES GROUP, INC, ^ fifS\ 

^:^-v 
R.E. Schanaman ^ .. n<i\0^ 
P r o d u c i t o n Engineer \ .» .„ V- J - ' 
Rocky Mountain D i s t r i c t ',\\- ^ 8 ^ 
RES:er l 



Energy Reserves Group, tat 
P.O. Box 3280 
Casper, Wyoming 82602 -•• 
Phone 307 265 7331 Energy Reserves Group 

December 31, 1980 

0 i l Conservatloa Commission 
State of New Mexico 
P.O. Box 20&8 
Santa Fe, New Mexico 87501 

Subject: Request to increase Injection pressure on 
GaU«gOff_Gallon Unit #306 & #307 from 1000 
psi to 1200 psi. 

Gentlemen: 

We are now limited to a surface injection pressure of 1000 psi for the 
above mentiaoadWella/ as per your letter of 8-6-80. We can not obtain 
sufficient injection r^te at this 1000 psi limit. We hereby request that 
the 1000 psi limit b6"Increased to 1200 psi.surface injection pressure 
in light of the following data: 

Gallegos Canyon Unit #306 
Acid treatment - Perf* 3,022'-3,190* - ISDP 1250 psi 
Acid treatment — -Perfs 3,306'-3,368' - ISDP 1200 psi 
Acid treatment - Perfa-3,520'-3,600' - ISDP 1300 psi 

Gallegos Canyon Unit _#3Q7 
Acid treatment -Perfs 2,952'-3,014* - ISDP 1350 psi 
Acid treatment - Perfs, 3,188»-3,280' - ISDP 1200 psi 
Acid treatment - Perfs 3,372'-3,500* - ISDP 1200 psi 
Frac treatment - entire zone - ISDP 1400 psi 

Since the instantaneo&s shutdown pressure for the frac treatment on GCU #307 
was 1400 psi, and^the Instantaneous shutdown pressures for the acid treatments 
are very similar for fepth wells, i t i s believed that the 1200 psi limit would 
s t i l l be below the formation fracture pressure. 

We will be spudding another disposal well for the Gallegos Canyon Unit shortly 
after the fi r s t of the year to dispose of excess water. This well will reduce 
the volume injection into #307. 

Very truly yours,. 
ENERGY RESERVES GROUP, INC, M ̂  O ^ \ 

R.E. Schanamsn-
Produciton Engineer 
Rocky Mountain District 

RES:erl 



March 11, 1991 

State of New Mexico 
Oil Conservation Division 
P. O. Box 2088 
Santa Fe, New Mexico 87504-2088 

Attention: Mr. David Catanach 

5847 San Felipe Suite 3600 
Houston, Texas 77057 

Telephone: (713) 780-5000 
• vFf»c(713) 780-5273 

; l " ; t i i i x 9108813603 

i. • 0 i J 

Petroleum 
(Americas) Inc 

RE: Administrative Amendment Request 
Order No. SWD - 225 
Gallegos Canyon Unit #306 (SWD) 
NE^ , SE^ , Sec. 19, T29N, R12W 
San Juan County, New Mexico 

Dear Mr. Catanach: 

BHP Petroleum respectfully requests that the above referenced Order be administratively amended to 
allow disposal of water produced from the Fruitland Coal formation along with the Pictured Cliffs 
produced water into the Mesaverde formation. 

I recently discussed with you over the phone my written request of February 28, 1991, concerning BHP 
Petroleum's desire to increase the perforation density in the subject well. I appreciated your verbal 
approval to do the requested work conditioned by reducing the surface injection pressure back to 600 
psi. 

It now has come to my attention that the subject well is the closest salt water disposal well to some of 
our recently completed Fruitland Coal wells. 

I've enclosed several water analyses representative of the water produced from our coal wells. I've also 
enclosed representative analysis of the water from the Mesaverde formation. 

As you will notice the quality of the water produced from both the Pictured Cliffs and Fruitland Coal 
formations are quite similar. 

Your earliest review and response would be greatly appreciated. 



State of New Mexico 
Oil Conservation Division 
March 11, 1991 
Page 2 

Please don't hesitate to call me at (713) 780-5448, if you have any questions or need any additional 
information. 

Chuck Williams 
Administrator, Field Services 
Inland Business Unit 

CW:rm 

Enclosures - Water analyses 

Sincerely, 

cc: Ernie Busch, NMOCD in Aztec, NM. 
Well file 
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cu.,« < R ™ , £: '-b.r a RECEIVED 
CHEMICAL & GEOLOGICAL LABORATORIES 

P. o. BOX 2794 AUG 221980 
Casper, Wyoming 

WATER ANALYSIS REPORT 
npgpATnn Energy Reserves Group, Inc. DATE 8-19-80 L A B wr> 34974-2 
WELL » n Ffe l l iVo. 2gg LOCATION . 
TfTTCT.n Kutz-PC FORMATION P> c / u y g ,4 ( f 3 J ' . £ £ s , 
PniTWTY s * n J u a n INTERVAL. 
STATU-. New Mexico SAMPLE WBOV Separator (7-30-80) 

REMARKS & CONCLUSIONS: 

Cations 

Sodium 
Potassium 
Lithium 
Calcium 
Magnesium 
Iron • -

80 

659 
325 

present 

.otal Cations 

meq/1 
708.35 

2.05 

32.88 
26.72 

770.00 

Anions 

Sulfate . . . . 
Chloride . . . . 
Carbonate . . . 
Bicarbonate . . . 
Hydroxide . . . 
Hydrogen sulfide -

mg/l 

27000 

Total Anions 

525 

0.00 
761.40 

0.00 
8.60 

770.00 

Total dissolved solids, mg/l 
NaCl equivalent, mg/l - -
Observed pH . . . . . 

44606 
44782 
6.7 

Specific resistance @ 68 °F.: 
Observed - - -
Calculated - - -

0.164 ohm-meters. 
0.155 ohm-meters 

Sample above described 

W A T E R ANALYSIS P A T T E R N 

Scale 
MEQ per Unit 

Cl 50 Na CI 

HCOa 5 Ca HCO, 

SOA 5 Mg S 0 4 

COa 5 Fe CO, 

( N i « ! u t in abor* graphs includes Nt , K, and L l ) 
N O T E : Mg/ l=Mil l igrams per liter Mcq/1 = Milligram equivalents per liter 

Sodium chloride equivalents by Dunlap & Hawthorne calculation from 





BAROID DIV "'ON 
N L Industries, inc. 
P.O. Box 1675 Houston, Texas 7.7001 

BAROID TREATING CHEMICALS 

W A T E R A N A L Y S I S TEST REPORT 

Tr-si 

COMPANY 

Energy Reserves •JiJ.'i 

SHEET NUMBER 

DATE 

6-10-77 
F I C L O COUMTT OR PARISH 

HAM 

STAT E 

L E A S E OR UNIT W E L L ( S ) N A M E OR N O . WATER SOURCE ( F O R M A T I O N ) 

D E P T H , F T . B H T . F S A M P L E SOURCE TEMP, F W A T E R , B 8 L / D A Y O I L , 8 B L / 0 A T GAS, M M C F / O A Y 

T Y P E OF O I L A P I SRAVITY T Y P E OF WATER ' • 

| 3 [ PRODUCED WATER • I N J E C T I O N W A T E R O T H E R 

WATER ANALYSIS PATTERN 
( N U M B E R BESIDE ION SYMBOL I N D I C A T E S m » / l * S C A L E U N I T ) 

Na* 22 1 5 

1 I I I I 

-M«* 

Fe' I I I I 

I I I I 
10 5 

I 1 I I I 1 I I 
0 5 

I I I I 
10 15 

r rt r i i i i I i 

T—r 
HCO3": 

I I I I c o y 

DISSOLVED SOLIDS 

' CATIONS 

Tota l Hardness 

Sodium, No (ca lc . ) 

Ca lc ium, C o * * 

Magnesium, Mg * * 

Iron (To ta l ) , F e * * * • 

. ANIONS 

Chlor ide, c r 

Sul fate, S04° 

Carbonate, C 0 3 

Bicarbonate, HCO 3~ 

' " Hydroxy! , OH~ 

- Sul f ide, S ° -

' ' Phospha te -Meta , PO3" 

Phosphote- Ortho, P Q 4 = 

mg/l * 

4C~ 
73 

T79~ 

10,600 
90 

1 . - 2 0 0 

- u -

DISSOLVED GASES 

Hydrogen Sul f ide, H2S 

Carbon D iox ide , CO 2 

Oxygen, O 2 

P H Y S I C A L PROPERTIES 

PH 

Eh (Redox Poten t ia l ) 

Speci f ic Gravi ty 

Tu rb id i t y , J T U Un i ts 

To ta l D isso lved S o l i d s ( C a l c ) 

S tab i l i t y Index F 

0 F 

_ F 

_ F 

C a S 0 4 S o l u b i l i t y S _ 

Max. C a S 0 4 Poss ib le (Ca l c . ) . 

Max. BaS04 Poss ib le (Ca l c . ) . 

Residual Hydrocarbons _ 

mg/l *' 
mg/l * 
mg/l * 

MV 

mg/l * 

mg/ l * 

m g / l * v 

m g / l * • 

mg / l * 

ppm(Vo l /Vo 

SUSPENDED SOLIDS ( Q U A L I T A T I V E ) ;- . 

Iron Su l f ide | | Iron Ox ide | | Calc ium Carbonate| | Ac i d l nso lub le | | 

REMARKS AND RECOMMENDATIONS: 

* N O T E : me / I and m g / l are com­

monly used interchangeably for 

epm and ppm respect ive ly . Where 

epm and ppm are used, correc­

t ions should be made for speci f ic 

g rav i t y . 

BTC ENGINEER , 

Max Vsoolery 
GIST. NO. A T / . r n i n - t o n , MM O T ^ X ^ T O I HOME PM0NC 

"VUSdlery °C7ilO-7 70ISTR.BUT.ON j - ] e u J T O U „ • A ( , I A 0 R • DISTRICT OFFICE 

C D 6TC ENGINEER OR C D BTC LAB C D BTC SALES SUPERVISOR 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

ft A OIL CONSERVATION DIVISION 

8RUCE KING POST OFFICE BOX 20B8 
STATE LANO OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
(5051 827-5800 

GOVERNOR 

May 3, 1991 

BHP Petroleum 
5847 San Felipe 
Suite 3600 
Houston, Texas 77057 

Attention: Chuck Williams 

Re: Amendment of Order No. SWD-306 

Dear Mr. Williams: 

Your request to u t i l i z e the Gallegos Canyon Unit Well No. 306 
to dispose of produced Fruitland Coal water in addition to produced 
Pictured C l i f f water i s hereby approved. 

Sincerely/ 

David Catanach 
Engineer 

xc: OCD-Aztec 
File-SWD-306 



Energy Reserves Qrtxjp, * C 
P.O. Box 3280 
Casper, Wyoming 83€02 
Phone 307 265 7331 Energy Reserves Group 

August 11, 1981 

State of New Mexico 
Oil Conservation Cossraission 
P.O. Box 2088 
Santa Fe, New Hakico 87501 

BE: Application of Ba«Ecry Reserves Group, Ihe,-
For Modification, o#- Administrative Order No. SWD-225, 
To allow cTjk̂ >OT̂  6f Pictured Cliffs water into the 
Mesa Verde-formation through existing perfs and add­
itional petite, in £h© Cliffhouse member of the Mesa 
Verde formation. 

Gentlemen: 

Energy Reserves Group? JEhc., i s currently disposing of produced Pictured 
Cliffs water into -MRm lower portion of the Mesa Verde formation in 
Gallegos Ga&jî rVxxL%-:i&i&7-± This request i s to allow the opening of the 
upper portion of the H$sa Verde formation for additional water disposal. 
The followiny-^^licstion i s presented and we request that administrative 
approval be cjs&ifced. Ihe following data i s submitted. 

A. Application im\ a^working interest owner and the operator of the Gallegos 
Canyon Unit,-Ttegt Kutz Pictured Cliffs Field, located in Township 27, 28, 
and 29 North, Ranges 11, 12, and 13 West, San Juan County, New Mexico. 

B. The applicant desires to dispose of water produced from the Pictured 
Cliffs formation from the Gallegos Canyon Unit into the Mesa Verde 
formation via the walLbore of Gallegos Canyon Unit Well #307, located 
1455' ESI*, 510* Itt» Sec. 30-T29N-R12W, San Juan County, New Mexico. 

Applicant presents the following in support of the application: 

1. Exhibit A - f l a t showing the location of the proposed input well and 
location of .all o i l and gas wells, including abandoned and dry holes, 
and the affmiS'pS operators within a two inile radias of the proposed 
input wetl* 

2. Exhibit B - Water analysis of the Pictured Cliffs water. Approximately 
1075 BWPD s i l i be disposed of into well No. 307. 

3. I t i s proposed to- -inject the produced Pictured Cliffs water into the 
Mesa Verde Formation.in the Gallegos Canyon Unit No. 307 through existing 
perforatin^Jiro« .2̂ &52'-3,500', and additional perforations from 2,785'-
2,886'. BS&i&it G i s the log section of well No. 307. 



( | ) Energy Reserves Group 

Page 2 - Continued 

4. Exhibit D - Water analysis of the water contained in the Mesa Verde 
formation. -

5. Exhibit R. «4£ebMRt$|c diagrams of the wellbore of well No. 307 and 
showing aX^jgaxtimnt data. 

6. Injection- fiijilrbA through 2-3/8" plastic lined steel tubing with an 
injection* f«îer̂j8jfcfc at approximately 50 feet above the top of the 
injectioa aŝ oe. -Will No. 307 produces from the Pictured Cliffs zone. 
(Dual C6ajp«tionJ-. 

7. Exhibit F *:J)iagjW9tic wellbore sketches of a l l wells within one half 
mile r a j j ^ s ^ ^ ^ ^ j f i ^ t r a t e the Mesa Verde -formation adjacent to the 
proposed: Jiesa^Se^riSiSinjection well No. 307. 

Sincerely, 
ENERGY RESERVES GROUP, INC. 

<0) ^ 
Ron E. Schanamkto-
Production eag^wer S 
Rocky Mountajja^tflfceSaPt-

R E S t e r l 

enclosures 



BAROID DIVISION 
N L Industries, Inc. 
P.O. Box 1675 Houston, Texas 7,7001 

BAROID TREATING CHEMICALS 

WATER ANALYSIS TEST REPORT 

,-
. . . , , t .. SMCET NUMBER 

COMPANY 

Energy Reserves 
OATE 

6-10-77 
F I E L D 

DAKOTA ' 
i 

COUNTY OR PARISH 

3/rW MN . 
STATE 

•At for* ICO 
L E A S E OR UNIT 

King Gap Conn* 
WtLL(S) NAME OK NO. 

if " 

WATER SOURCE ( F O R M A T I O N ) 

D E P T H , F T . B H T . F • S A M P L E SOURCE T E M P , F 

• ; : ' ' 

W A T E R , 8 8 L / 0 A Y O I L , S B L / O A Y GAS, M M C F / O A Y 

TYPE b f O I L 

. * .«•-.'** 
A P I SRAVITY 

o 
T Y P E OF WATER 

J 3 [ p R O O U C E D W A T E R | ) I N J F C T I O N W A T F R O T H E R 

WATER ANALYSIS PATTERN 
(NUMBER BESIDE ION SYMBOL INDICATES m « / l « SCALE UNIT) 

15 

.Mg" 

Fe' 

I I I I 

I I I 

I I I I 
10 5 

I I I I 
10 15 

I I I I I I I I I I I 

TT 
20C r 

HCO3; 

I I l l CO* 

S04: 

me/P 
— o -

2 

~6r 

DISSOLVED SOLIDS 

CATIONS 
Total Hardness 
Sodium, No (calc.) 
Calcium, Ca + + 

Magnesium, M g + * 
Iron (Total), F e + + + -
ANIONS 
Chloride, CI 
Sulfate, S04* •_ 
Carbonate, C03 
Bicarbonate, HCO3" 
Hydroxy I, OH" 
Sulfide, S = 

Phosphate-Meta, PO3" 
Phosphate-Ortho, PQ4 = 

SUSPENDED SOLIDS (QUALITATIVE) 

"237" 

•mg/l * 

40 
73 

179^ 

10,600 
90 

U,T>2 

DISSOLVED GASES 

Hydrogen Sulfide, H2S 
Carbon Dioxide, CO 2 
Oxygen, 0 2 

PHYSICAL PROPERTIES 

PH A.4 
Eh (Redox Potent ia l ) 

Speci f ic Gravi ty 

Turb id i t y , J T U Un i ts 

Tota l D isso lved S o l i d s ( C a l c ) 

Stab i l i t y Index F 

0 F 

_ F 
_ F 

CaS0 4 Solubi l i tyS_ 

Max. CaS04 Possible (Calc.). 
Max. BaS04 Possible (Calc.). 
Residual Hydrocarbons _ 

mg/l * ' 
mg/l * ' 
mg/l * 

MV 

i g / l * 

mg/l* 
mg/l* 
mg/l * 
mg/l* 
ppm(Vol/Vol) 

Iron S u l f i d e [ ^ Iron 0 x i d e [ [ ^ Calc ium Carbonate • Ac i d I n s o l u b l e Q 

REMARKS AND RECOMMENDATIONS: 

NOTE: me/1 ond mg/l are com­
monly used interchangeably for 
epm and ppm respectively. Where 
epm and ppm are used, correc­
tions should be made for specific 
gravity. 

BTC ENGINEER 

Rax Vsoolery 
O I S T . N O . *TO»nInston, WK OT^Xl iPTOI HOME PHONE 

" fc t fd le ry «W*10-7' 7 D I S T R I B U T I O N r—, C U J T 0 M „ Q AREA OR O D I S T R I C T O F F I C E 

• BTC E N G I N E E R OR ( Z D BTC L A B C D BTC SALES SUPERVISOR 



Form C-10B 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

APPLICATION TO DISPOSE OF SALT WATER BY INJECTION INTO A POROUS ^MATION 

p-Re*isssd 3-1-68 

' • ••''V&'iri) 
f;f r.nn i i . . . — O P E R A T O R 

Energy Reserves Group, Inc. 
- E A S E N A T O T E ^ 

IV : I 
P.O. Box 3280 - Casper, jfeomlHg '' 

L E A S E N f l 

Gallegos Canyon Unit 
W E L L N O . 

307 
F I E L D 

West Kutz 

U N I T L E T T E R . W E L L I S L O C A T E D _ 1455 . F E E T F R O M T H E S m i t h L I N E 510 . F E E T F R O M T H E 

L I N E , S E C T I O N T O W N S H I P 2 9 N R A N G E 1 ? T A 7 

CASING AND TUBING DATA 

N A M E O F S T R I N G S I Z E S E T T I N G D E P T H S A C K S C E M E N T T O P O F C E M E N T T O P D E T E R M I N E D B Y 

S U R F A C E C A S I N G 

9 - 5 / 8 " 3 2 . 3 # S u r f a c e f l p m p n t - r n p i i r f a r - p 
I N T E R M E D I A T E 

L O N G S T R I N G 

7" 20# & 23# 4 , 0 1 3 ' 1240 S u r f a c e Cement t o s u r f a c e 
T U B I N G N A M E , M O D E L A N D D E P T H O F T U B I N G P A C K E R 

N A M E O F P R O P O S E D I N J E C T I O N F O R M A T I O N 

Mesa Verde 
P E R F O R A T I O N S OR O P E N H O L E ? ? 

Perforations 

T O P O F F O R M A T I O N 

2.7,50 • 

B O T T O M O F F O R M A T I O N 

3,990 ' 
I S I N J E C T I O N T H R O U G H T U B I N G , C A S I N G , O R A N N U L U S ? 

Tubing 

P R O P O S E D I N T E R V A L ( S ) O F I N J E C T I O N 

2 , 7 8 8 ' - 3 , 5 0 0 ' 

Yes 
I F A N S W E R I S N O , F O R W H A T P U R P O S E W A S W E L L O R I G I N A L L Y D R I L L E D ? 

I t i s also a Pictured C l i f f s producer 
H A S W E L L E V E R B E E N P E R F O R A T E D I N A N Y 
Z O N E O T H E R T H A N T H E P R O P O S E D I N J E C ­
T I O N Z O N E ? 

y<a.q - P i n t - n r e d m i f f p 
L I S T A L L S U C H P E R F O R A T E D I N T E R V A L S A N D S A C K S O F C E M E N T U S E D T O S E A L O F F OR S Q U E E Z E E A C H 

Pictured C l i f f s producer 1,246'-1,254 * (Dual Completion) 
D E P T H O F B O T T O M O F D E E P E S T 
F R E S H W A T E R Z O N E I N T H I S A R E A 

Approximately 100 1 

A N T I C I P A T E D D A I L Y 1 M I N I M U M 
I N J E C T I O N V O L U M E I 

I M A X I M U N 

I 

D E P T H O F B O T T O M O F N E X T H I G H E R 
O I L OR G A S Z O N E I N T H I S A R E A 

Pictured C l i f f s 1,416' 

D E P T H O F T O P O F N E X T L O W E R 
O I L OR G A S Z O N E I N T H I S A R E A 

Gallup @ 5,500' 

300 1075 
OPEN OR CLOSED TYPE SYSTEM 

Open Pressure 

A P P R O X . P R E S S U R E ( P S I ) 

1200 p s i 
A N S W E R Y E S OR N O W H E T H E R T H E F O L L O W I N G W A T E R S A R E M I N ­
E R A L I Z E D T O S U C H A D E G R E E A S T O B E U N F I T F O R D O M E S T I C , 
S T O C K , I R R I G A T I O N , OR O T H E R G E N E R A L U S E - Yes Yes 

ARE WATER ANALYSES ATTACHED? 

Yes 
NAME AND ADDRESS OF SURFACE OWNER (OR LESSEE, IF STATE OR FEDERAL LAND) 

Bolack Land & Cattle Company - Farmington, New Mexico 
L I S T N A M E S A N D A D D R E S S E S O F A L L O P E R A T O R S W I T H I N O N E - H A L F ( £ ) M I L E O F T H I S I N J E C T I O N W E L L 

Amoco Production Company 

Security Life Building 

Denver, Colorado 80202 

HAVE COPIES OF THIS APPLICATION BEEN ' SURFACE OWNER 
SENT TO EACH OF THE FOLLOWING? | 

i Yes Yes 
ARE THE FOLLOWING ITEMS ATTACHED TO 1 PLAT OF AREA 

THIS APPLICATION (SEE RULE 7 0 1 - B ) | 

1 ELECTRICAL LOG 

Yes Yes 

D I A G R A M M A T I C S K E T C H O F W E L L 
I 

i Yes 

I hereby c e r t i f y that the i n f o r m a t i o n above i s true and comple te to the bes t o f my knowledge and be l i e f . 

Production Engineer August 11, 1981 
(Signature) (Title) (Date) 

NOTE: Should waivers from the surface owner and a l l operators within one~half mile of the proposed injection we l l not accompany this application, the Sew 

Mexico Oi l Conservation Commission w i l l hold the application for a period of 15 days from the date of receipt by the Commission's Santa Fe off ice . I f 

at the end of the 15-day waiting period no protest has been received by the Santa Fe off ice , the application w i l l be processed. I f a protest is received, 

the application w i l l be set for hearing, i f the applicant so requests. SEE RULE 70 1. 
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«*.,.,» ,«•,.»«, a RECEIVED 
CHEMICAL & GEOLOGICAL LABORATORIES 

p. o. BOX 2794 AUG 221980 
Casper, Wyoming 

WATER ANALYSIS REPORT "MBCASPl* 

OPn;pAT^ Energy Reserves Group, Inc. DATE 8-19-80 LAB wn 34974-2 
WELL wn. Wel l iVo- 288 LOCATION 
FTTCTJV Kutz-PC FORMATION 
rpTT^TV S a n J u a n INTERVAL 
STATU-. New Mexico SAMPLE FROM Separator (7-30-80) 

REMARKS & CONCLUSIONS:. 

Cation* 

Sodium 
Potassium 
Lithium -
Calcium -
Magnesium 
Iron - -

16.7RA 
80 

659 
325 

present 

111 
7Q8.35 

2.05 

32.88 
26.72 

Total Cations 770.00 

Anions 

Sulfate 
Chloride -
Carbonate 
Bicarbonate 
Hydroxide 
Hydrogen sulfide 

mg/ l meq/1 

. . . . . 0 0.00 
27000 761.40 

0 0.00 
525 8.60 

- -

Total Anions 770.00 

Total dissolved solids, mg/l 
NaCl equivalent, mg/l - . 
Observed pH . . . . . 

44606 
44792 

6.7 

Specific resistance @ 68°F.: 
Observed - - -
Calculated - - -

Of 164 ohm-meters 
0 iX55— ohm-meters 

W A T E R ANALYSIS P A T T E R N 

Scale 
Sample above described MEQ per Unit 

(Na value in above graphs includes Na. K, and Li) 
NOTE: Mg/l = Milligram! per liter Meq/1 = Milligram equivalents per liter 

Sodium chloride equivalent=by Dunlap tt Hawthorn* calculation from components 
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. EXHIBIT F 
WelIl3or€4icp» of wells adjacent to GCU #307 



Amoco Gal leys Ca*\yev\ LUut Well |\(o. /£7 

S^NW Sec 3oT3fllvl-"Rl2W 

6 

S 



r\mo(io 6alle.cy>s Canyon U*ut Well f\lo. 

MW SE Sec 5o T^Nl-~^2W 
Scut JIAA^V Cou^iy, Mevfj KV\e)c'/co 

S ? 0 / 

^ 0 / ' "I'D. 
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ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

STATE OF NEW MEXICO 

BRUCE KING POST OFFICE BOX 3088 
STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 

1505) 827-2434 

GOVERNOR 

LARRY KEHOE 
SECRETARY 

September 11, 1981 

Energy Reserves Group Inc. 
P. 0. Box 3280 
Casper, Wyoming 82602 

Attention: Ron E. Schonaman 

Re: Modification of SWD 225 

Dear Mr. Schonaman: 

Pursuant to Energy Reserves Group, Inc. l e t t e r of August 11, 
1981 asking for a modification of Administrative Order No. SWD-225, 
your request i s hereby granted. 

The modification requested additional perforation from 2785' 
to 2886' to be placed i n the easing of well #307 i n the upper portion 
of the Mesa Verde formation. 

Yours very t r u l y , 

JOE D. RAMEY 
Division Director 

JDR/jc 

cc: Aztec Distrie Office 
1000 Rio Brazo Rd. 
Aztec, New Mexico 87410 


