
STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE HEARING 
CALLED BY THE OIL CONSERVATION 
DIVISION FOR THE PURPOSE OF 
CONSIDERING: 

CASE NO. 8324 
Order No. R-7821 

APPLICATION OF YATES PETROLEUM 
CORPORATION FOR A CARBON DIOXIDE 
INJECTION PILOT PROJECT AND 
UNORTHODOX LOCATIONS, EDDY COUNTY, 
NEW MEXICO 

ORDER OF THE DIVISION 

BY THE DIVISION: 

This cause came on f o r hearing a t 8 a.m. on September 19 
and October 17, 1984, a t Santa Fe, New Mexico, before Examiners 
Michael E. Stogner and G i l b e r t P. Quintana, r e s p e c t i v e l y . 

NOW, on t h i s 21st day of February, 1985, the D i v i s i o n 
D i r e c t o r , having considered the testimony, the r e c o r d , and the 
recommendations o f the Examiner, and being f u l l y advised i n the 
premises, 

FINDS THAT: 

(1) Due p u b l i c n o t i c e having been given as re q u i r e d by 
law, the D i v i s i o n has j u r i s d i c t i o n of t h i s cause and the 
subject matter t h e r e o f . 

(2) The a p p l i c a n t , Yates Petroleum C o r p o r a t i o n , seeks 
a u t h o r i t y t o i n i t i a t e and conduct a p i l o t carbon dioxide/water 
i n j e c t i o n p r o j e c t t o be known as the Yates Petroleum Loco H i l l s 
CO2 P i l o t I n j e c t i o n P r o j e c t , h e r e i n a f t e r r e f e r r e d t o as " p i l o t 
p r o j e c t " , f o r t e r t i a r y recovery purposes and t o t e s t the C0„ 
mi s c i b l e process i n the Fourth Sand Member of the Grayburg 
for m a t i o n u n d e r l y i n g the E/2 of Section 12, Township 18 South, 
Range 29 East, NMPM, and the W/2 of Section 7, Township 18 
South, Range 30 East, NMPM, both sections l o c a t e d i n the Loco 
H i l l s Queen Grayburg San Andres Pool, West Loco H i l l s Grayburg 
No. 4 Sand U n i t , Eddy County, New Mexico. 

(3) The a p p l i c a n t proposes t o i n i t i a l l y develop i t s 
proposed p i l o t p r o j e c t on a 22 1/2-acre (approximate) i n v e r t e d 
f i v e - s p o t i n j e c t i o n p a t t e r n and would r e q u i r e the d r i l l i n g o f 
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two carbon dioxide/water i n j e c t i o n w e l l s a t unorthodox 
l o c a t i o n s , the West Loco H i l l s G4S U n i t Tract 13 Well No. 12 t o 
be loc a t e d 1980 f e e t from the North l i n e and 10 f e e t from the 
East l i n e ( U n i t H) and the West Loco H i l l s G4S Unit T r a c t 6 
Well No. 5 t o be loc a t e d 2475 f e e t from the South l i n e and 10 
f e e t from the East l i n e ( U n i t I ) , both w e l l s i n said Section 
12, Township 18 South, Range 29 East. 

(4) The operator of the above-described i n j e c t i o n w e l l s 
should take a l l steps necessary t o ensure t h a t the i n j e c t e d 
f l u i d s e n t e r o n l y the proposed i n j e c t i o n i n t e r v a l and are not 
p e r m i t t e d t o escape t o other formations or onto the surface v i a 
surrounding i n j e c t i o n , p r o d u c t i o n , and/or plugged and abandoned 
w e l l s . 

(5) To f u l l y develop and complete the above-described 
i n v e r t e d f i v e - s p o t i n j e c t i o n p a t t e r n , an a d d i t i o n a l producing 
w e l l w i l l be r e q u i r e d t o be d r i l l e d a t an undetermined and 
po s s i b l e unorthodox l o c a t i o n i n the SW/4 NE/4 (U n i t H) of s a i d 
Section 12, Township 18 South, Range 29 East. Also, the 
f o l l o w i n g e x i s t i n g w e l l s w i l l be u t i l i z e d as p r o d u c t i o n w e l l s : 

West Loco H i l l s G4S U n i t T r a c t 13 Well No. 11 located 
2310 f e e t from the North l i n e and 1175 f e e t from the 
East l i n e ( U n i t H); 

West Loco H i l l s G4S U n i t T r a c t 6 Well No. 1 loc a t e d 
1980 f e e t from the South l i n e and 660 f e e t from the 
East l i n e ( U n i t I ) ; 

both w e l l s l o c a t e d i n said Section 12, Township 18 South, Range 
2 9 East; 

West Loco H i l l s G4S U n i t T r a c t 1 Well No. 2 loc a t e d 1650 
f e e t from the North l i n e and 330 f e e t from the West l i n e 
( U n i t E); 

West Loco H i l l s G4S U n i t T r a c t 1 Well No. 8 located 2310 
f e e t from the North l i n e and 330 f e e t from the West l i n e 
( U n i t E); 

West Loco H i l l s G4S U n i t T r a c t 1 Well No. 3 located 1980 
f e e t from t h e South l i n e and 660 f e e t from the West l i n e 
( U n i t L ) ; 

the three above-described w e l l s a l l l o c a t e d i n said Section 7, 
Township 18 South, Range 30 East. 

(6) At the time of the he a r i n g the a p p l i c a n t requested 
t h a t upon an a n a l y s i s of the r e s e r v o i r and f l u i d 
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c h a r a c t e r i s t i c s from any of the w e l l s t h a t make up the 
a f o r e s a i d 22 1/2-acre i n v e r t e d f i v e - s p o t i n j e c t i o n p a t t e r n , i t 
i s shown t h a t the area i s not s u i t a b l e f o r a p i l o t carbon 
dioxide/water i n j e c t i o n p r o j e c t , the operator should then have 
the f l e x i b i l i t y t o d r i l l and/or convert e x i s t i n g w e l l s t o be 
u t i l i z e d as e i t h e r carbon dioxide/water i n j e c t i o n w e l l s and/or 
producing w e l l s a t l o c a t i o n s o t h e r than those described i n 
Fin d i n g Paragraphs Nos. (3) and (5) above, p r o v i d e d , however, 
t h a t no such w e l l would be l o c a t e d outside the p r o j e c t area as 
decribed i n F i n d i n g Paragraph No. (2) above. 

(7) There are several w e l l s t h a t l i e between the outside 
of the a f o r e s a i d 22 1/2-acre i n v e r t e d f i v e - s p o t i n j e c t i o n 
p a t t e r n and w i t h i n a h a l f m i l e r a d i u s of the a f o r e s a i d proposed 
i n j e c t i o n w e l l s which may or may not have been plugged and 
abandoned or completed i n such a manner as t o ensure t h a t they 
do not provide an avenue of escape f o r the i n j e c t e d f l u i d s from 
the proposed zone of i n t e r e s t . 

(8) The evidence p r e s e n t l y a v a i l a b l e i n d i c a t e s t h a t said 
w e l l s should not be adversely a f f e c t e d by the i n j e c t e d f l u i d s 
since m i g r a t i o n of such f l u i d s o u t s i d e the p i l o t p r o j e c t area 
should not occur. 

(9) To assure t h a t the i n j e c t e d f l u i d does not escape the 
i n j e c t i o n i n t e r v a l through or around any of the w e l l s 
referenced i n Fi n d i n g Paragraph No. (7) above, the p i l o t 
p r o j e c t should be con f i n e d t o only those w e l l s as described i n 
Fin d i n g Paragraphs Nos. (3) and ( 5 ) , above, and the a p p l i c a n t ' s 
request f o r a d m i n i s t r a t i v e expansion of the p i l o t p r o j e c t area 
should be denied. 

(10) The area o f the p i l o t p r o j e c t w i t h which t h i s order 
w i l l h e r e i n a f t e r be concerned i s described as f o l l o w s : 

EDDY COUNTY, NEW MEXICO 

TOWNSHIP 18 SOUTH, RANGE 29 EAST, NMPM 

Section 12: SE/4 NE/4 and NE/4 SE/4 

TOWNSHIP 18 SOUTH, RANGE 30 EAST, NMPM 

Section 7: SW/4 NW/4 and NW/4 SW/4 

(11) The p i l o t p r o j e c t i s i n an area where extensive 
primary and secondary recovery operations have been conducted, 
(see D i v i s i o n Order No. R-2178, as amended), and i s of an 
experimental nature i n order t o evaluate the e f f e c t i v e n e s s of 
carbon d i o x i d e i n j e c t i o n i n t o the subject r e s e r v o i r and t o 
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provide a study o f zone i s o l a t i o n , v e r t i c a l heterogeneity, 
r e s e r v o i r d i r e c t i o n a l v a r i a t i o n , and the carbon d i o x i d e 
displacement process. 

(12) P r i o r t o commencing i n j e c t i o n o p e r a t i o n s , the casing 
i n the i n j e c t i o n w e l l s i n the p i l o t p r o j e c t should be 
p r e s s u r e - t e s t e d throughout the i n t e r v a l from the surface down 
t o the proposed packer s e t t i n g depth, t o assure the i n t e g r i t y 
of such casing. 

(13) The i n j e c t i o n i n t o each o f the i n j e c t i o n w e l l s , as 
described i n F i n d i n g Paragraph No. (3) above, should be 
accomplished through e i t h e r 2 7/8-inch or 2 3/8-inch p l a s t i c 
l i n e d t u b i n g i n s t a l l e d i n a packer set not more than 100 f e e t 
above the uppermost p e r f o r a t i o n ; the c a s i n g - t u b i n g annulus of 
each i n j e c t i o n w e l l should be f i l l e d w i t h an i n e r t f l u i d ; and a 
pressure gauge or approved leak d e t e c t i o n device should be 
attached t o the annulus i n order t o determine leakage i n the 
casing, t u b i n g , or packer. 

(14) Said i n j e c t i o n w e l l s h e r e i n a u t h o r i z e d and/or the 
i n j e c t i o n p r e s s u r i z a t i o n system should be so equipped as t o 
l i m i t i n j e c t i o n pressure a t the wellhead t o no more than 0.2 
p s i per f o o t o f depth t o the uppermost p e r f o r a t i o n s , provided 
however, the D i v i s i o n D i r e c t o r may a u t h o r i z e a higher surface 
i n j e c t i o n pressure upon s a t i s f a c t o r y showing t h a t such pressure 
w i l l not r e s u l t i n f r a c t u r i n g of the c o n f i n i n g s t r a t a . 

(15) The o p e r a t o r s h a l l n o t i f y the supervisor of the 
A r t e s i a d i s t r i c t o f f i c e of the D i v i s i o n of the date and time o f 
the i n s t a l l a t i o n o f i n j e c t i o n equipment and of the mechanical 
i n t e g r i t y pressure t e s t on each of the proposed i n j e c t i o n w e l l s 
so t h a t the same may be inspected. 

(16) The evidence p r e s e n t l y a v a i l a b l e i n d i c a t e s t h a t there 
i s no f r e s h water w i t h i n the area of i n t e r e s t . 

(17) I n the event the p i l o t p r o j e c t i s successful and 
i n d i c a t e s the d e s i r a b i l i t y and economic f e a s i b i l i t y of the 
process, the p i l o t p r o j e c t could be expanded t o include 
a d d i t i o n a l lands and w e l l s , and could r e s u l t i n the production 
of otherwise unrecoverable o i l , thereby p r e v e n t i n g waste. 

(18) The p i l o t p r o j e c t i s t o be conducted w e l l w i t h i n the 
boundaries of the West Loco H i l l s Grayburg No. 4 Sand U n i t 
Area, a u n i t i z e d area, and w i l l t h e r e f o r e not impair 
c o r r e l a t i v e r i g h t s . 

(19) The proposed p i l o t p r o j e c t should be approved, as 
w e l l as the requested unorthodox i n j e c t i o n and o i l w e l l 
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l o c a t i o n s as described i n F i n d i n g Paragraphs Nos. (3) and ( 5 ) , 
r e s p e c t i v e l y , above. 

IT IS THEREFORE ORDERED THAT: 

(1) The a p p l i c a n t , Yates Petroleum C o r p o r a t i o n , i s hereby 
a u t h o r i z e d t o i n i t i a t e and conduct a p i l o t carbon dioxide/water 
i n j e c t i o n p r o j e c t known as the Yates Petroleum C o r p o r a t i o n Loco 
H i l l s C0 2 P i l o t I n j e c t i o n P r o j e c t , h e r e i n a f t e r r e f e r r e d t o as 
" p i l o t p r o j e c t " i n the Fourth Sand Member of the Grayburg 
for m a t i o n u n d e r l y i n g the SE/4 NE/4 and NE/4 SE/4 (Units H and 
I , r e s p e c t i v e l y ) of Section 12, Township 18 South, Range 29 
East, NMPM, and the SW/4 NW/4 and NW/4 SW/4 (U n i t s E and L, 
r e s p e c t i v e l y ) o f Section 7, Township 18 South, Range 30 East, 
NMPM, both p o r t i o n s o f said s e ctions located i n the Loco H i l l s 
Queen Grayburg San Andres Pool, West Loco H i l l s Grayburg No. 4 
Sand U n i t , Eddy County, New Mexico. 

(2) The a p p l i c a n t i s hereby authorized t o i n i t i a l l y 
develop the above-described p i l o t p r o j e c t on a 22 1/2-acre 
(approximate) i n v e r t e d f i v e - s p o t i n j e c t i o n p a t t e r n u t i l i z i n g 
the f o l l o w i n g w e l l s t o be d r i l l e d as carbon dioxide/water 
i n j e c t i o n w e l l s a t unorthodox l o c a t i o n s hereby approved: 

West Loco H i l l s G4S Un i t T r a c t 13 Well No. 12 t o be 
loc a t e d 1980 f e e t from the North l i n e and 10 f e e t from the 
East l i n e (Unit H); 

West Loco H i l l s G4S U n i t T r a c t 6 Well No. 5 t o be located 
2475 f e e t from the South l i n e and 10 f e e t from the East 
l i n e (Unit I ) ; 

both i n s a i d Section 12, Township 18 South, Range 29 East. 

(3) I n j e c t i o n i n t o each o f the above-described i n j e c t i o n 
w e l l s s h a l l be accomplished through e i t h e r 2 7/8-inch or 2 
3/8-inch t u b i n g i n s t a l l e d i n a packer set not more than 100 
f e e t above the uppermost p e r f o r a t i o n ; 

PROVIDED HOWEVER THAT, the tu b i n g s h a l l be i n t e r n a l l y 
p l a s t i c - l i n e d ; the cas i n g - t u b i n g annulus of each i n j e c t i o n w e l l 
s h a l l be f i l l e d w i t h an i n e r t f l u i d ; and a pressure gauge s h a l l 
be attached t o the annulus or the annulus s h a l l be equipped 
w i t h an approved leak d e t e c t i o n device i n order t o determine 
leakage i n the casing, t u b i n g , and/or packer. 

PROVIDED FURTHER THAT, p r i o r t o commencing i n j e c t i o n 
o p e r a t i o n s , the casing i n the subject w e l l s s h a l l be 
pressure-tested t o assure the i n t e g r i t y of such casing i n a 
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manner t h a t i s s a t i s f a c t o r y t o the supervisor of the D i v i s i o n ' s 
d i s t r i c t o f f i c e a t A r t e s i a . 

(4) The i n j e c t i o n w e l l s h e r e i n a u t h o r i z e d and/or the 
i n j e c t i o n p r e s s u r i z a t i o n system s h a l l be so equipped as t o 
l i m i t i n j e c t i o n pressure a t the wellhead t o no more than 0.2 
p s i per f o o t o f depth t o the uppermost p e r f o r a t i o n s t h e r e i n , 
provided however, the D i v i s i o n D i r e c t o r may a u t h o r i z e a higher 
surface i n j e c t i o n pressure upon s a t i s f a c t o r y showing t h a t such 
pressure w i l l not r e s u l t i n f r a c t u r i n g o f the c o n f i n i n g s t r a t a . 

(5) The operator s h a l l n o t i f y the supervisor of the 
A r t e s i a d i s t r i c t o f f i c e of the D i v i s i o n o f the date and time o f 
the i n s t a l l a t i o n o f i n j e c t i o n equipment and of the mechanical 
i n t e g r i t y pressure t e s t i n order t h a t the same may be 
witnessed. 

(6) To f u r t h e r develop the above-described i n v e r t e d 
f i v e - s p o t i n j e c t i o n p a t t e r n , the a p p l i c a n t i s hereby a u t h o r i z e d 
t o d r i l l an a d d i t i o n a l producing w e l l a t an undetermined and 
po s s i b l e unorthodox l o c a t i o n i n t h e SE/4 NE/4 (Un i t H) of s a i d 
Section 12, Township 18 South, Range 29 East, provided s a i d 
w e l l s h a l l be l o c a t e d not c l o s e r than 10 f e e t t o any boundary 
of said q u a r t e r - q u a r t e r s e c t i o n . 

(7) The f o l l o w i n g e x i s t i n g w e l l s are hereby approved as 
pr o d u c t i o n w e l l s w i t h i n the p i l o t p r o j e c t t o f u l l y develop and 
complete the a f o r e s a i d i n v e r t e d f i v e - s p o t i n j e c t i o n p a t t e r n : 

West Loco H i l l s G4S U n i t T r a c t 13 Well No. 11 located 
2310 f e e t from the North l i n e and 1175 f e e t from the 
East l i n e ( U n i t H); 

West Loco H i l l s G4S U n i t T r a c t 6 Well No. 1 located 1980 
f e e t from the South l i n e and 660 f e e t from the East l i n e 
( U n i t I ) ; 

both w e l l s being l o c a t e d i n s a i d Section 12, Township 18 South, 
Range 29 East; 

West Loco H i l l s G4S U n i t T r a c t 1 Well No. 2 located 
1650 f e e t from the North l i n e and 330 f e e t from the 
West l i n e ( U n i t E); 

West Loco H i l l s G4S U n i t T r a c t 1 Well No. 8 located 
2310 f e e t from the North l i n e and 330 f e e t from the 
West l i n e ( U n i t E); 

West Loco H i l l s G4S U n i t T r a c t 1 Well No. 3 located 
1980 f e e t from the South l i n e and 660 f e e t from the 
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West l i n e ( U n i t L ) ; 

The three above described w e l l s being l o c a t e d i n sa i d Section 
7, Township 18 South, Range 30 East. 

(8) The op e r a t o r s h a l l immediately n o t i f y the Supervisor 
of the A r t e s i a d i s t r i c t o f f i c e of the D i v i s i o n o f the f a i l u r e 
o f the t u b i n g , c a s i n g , packer, or cement i n any w e l l i n the 
p i l o t p r o j e c t , or o f the leakage o f f l u i d from or around any o f 
said w e l l s and s h a l l take such t i m e l y steps as may be necessary 
t o c o r r e c t such f a i l u r e or leakage. 

(9) Any such time t h a t any o f the producing w e l l s i n the 
p i l o t p r o j e c t are s h u t - i n f o r over 90 consecutive days, the 
Supervisor of the A r t e s i a d i s t r i c t o f f i c e s h a l l be n o t i f i e d , a t 
which time i t s h a l l be demonstrated t h a t any w e l l s t h a t l i e 
between the o u t s i d e of the a f o r e s a i d i n v e r t e d f i v e - s p o t 
i n j e c t i o n p a t t e r n and w i t h i n a h a l f m i l e r a d i u s of the 
a f o r e s a i d i n j e c t i o n w e l l s w i l l not be adversely a f f e c t e d by the 
carbon dioxide/water i n j e c t i o n oper a t i o n s • 

(10) The Yates Petroleum Loco H i l l s C0 2 P i l o t I n j e c t i o n 
P r o j e c t s h a l l be governed by t h i s order and tne r u l e s contained 
h e r e i n and by the p r o v i s i o n s of Rules 701 through 708 of the 
D i v i s i o n Rules which are not i n c o n f l i c t w i t h t h i s order. 

(11) Monthly p r o j e c t r e p o r t s of the p r o j e c t herein 
a u t h o r i z e d s h a l l be submitted t o the D i v i s i o n i n accordance 
w i t h Rule 706 o f the D i v i s i o n Rules, sep a r a t e l y d e s i g n a t i n g 
volumes o f carbon d i o x i d e and water i n j e c t e d . 

(12) The a p p l i c a t i o n f o r a d m i n i s t r a t i v e approval f o r the 
expansion of the p i l o t p r o j e c t area i s hereby denied. 

(13) J u r i s d i c t i o n o f t h i s cause i s r e t a i n e d f o r the e n t r y 
of such f u r t h e r orders as the D i v i s i o n may deem necessary. 

DONE a t Santa Fe, New Mexico, on the day and year 
hereinabove designated. 

STATE OF NEW MEXICO 
OIL ̂ CONSERVATION DIVISION 

D i r e c t o r 
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APPLICATION OF YATES PETROLEUM 
CORPORATION FOR A CARBON DIOXIDE 
INJECTION PILOT PROJECT AND UNORTHODOX 
LOCATIONS, EDDY COUNTY, NEW MEXICO 

NUNC PRO TUNC ORDER 

BY THE DIVISION: 

I t appearing t o the D i v i s i o n t h a t Order No. R-7821, dated 
February 21, 1985, does not c o r r e c t l y s t a t e the intended order 
of the D i v i s i o n , 

IT IS THEREFORE ORDERED THAT: 

(1) The reference t o the " SW/4 NE/4 (Unit H) of Section 
12" i n l i n e s 4 and 5 of F i n d i n g Paragraph No. (5) on page 2 o f 
D i v i s i o n Order No. R-7821, dated February 21, 1985, i s i n c o r r e c t 
and i s hereby amended t o show "the SE/4 NE/4 (Un i t H) of Section 
12. " 

(2) The w e l l described as t h e , 

" West Loco H i l l s G4S U n i t T r a c t 13 Well No. 11 
lo c a t e d 2310 f e e t from the North l i n e and 1175 f e e t 
from the East l i n e ( U n i t H);" 

appearing, i n p a r t , i n F i n d i n g Paragraph No. (5) on page 2 
and i n Ordering Paragraph No. (7) on page 6 o f said Order 
No. R-7821, i s hereby amended t o read as f o l l o w s : 

"West Loco H i l l s G4S U n i t Tract 13 Well No. 4 lo c a t e d 
1650 f e e t from the North l i n e and 330 f e e t from the 
East l i n e ( U n i t H);" 

(3) The c o r r e c t i o n s set f o r t h i n t h i s order be entered 
nunc pro tunc as of February 21, 1985. 
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DONE a t Santa Fe, New Mexico, on t h i s 8th day of May, 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 
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ft. L. STAMETS 
D i r e c t o r 
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