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OIL CONSERVATION Dlvibi 
SANTA FE 

P. O. DRAWER " D " 

MONUMENT, NEW MEXICO 88265 

May 25, 1983 

State o f New Mexico 
Energy and Minerals Department 
O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

RE: J i c a r i l l a Apache "A" #4, Sec. 26, T25N, R5W 
J i c a r i l l a Apache "F" #1, Sec. 17, T25N, R5W 
J i c a r i l l a Apache "F" #3, Sec. 18, T25N, R5W 

Request t o downhole commingle the S. Blanco 
P i c t u r e d C l i f f s and Otero Chacra Gas zones 

Dear S i r : 

Amerada Hess Corporation i s req u e s t i n g approval f o r 
an exception t o Rule 303-C t o perm i t the downhole comming
l i n g o f the P i c t u r e d C l i f f s and Chacra gas zones i n the 
wellbores o f the J i c a r i l l a Apache "A" #4, J i c a r i l l a Apache 
"F" #1 and the J i c a r i l l a Apache "F" #3, Permission t o 
d u a l l y complete these w e l l s was a u t h o r i z e d by a d m i n i s t r a 
t i v e orders R-890, MC-1789 and DC-716, r e s p e c t i v e l y . 

To a i d i n the removal o f f o r m a t i o n f l u i d s from the 
P i c t u r e d C l i f f s zone, 3/4" siphon s t r i n g s are i n place 
i n the J. Apache "F" #1 and the "F" #3. These w e l l s are 
blown down p e r i o d i c a l l y i n order t o keep the casing side 
producing. As a r e s u l t , p r o d u c t i o n increases f o r a s h o r t 
p e r i o d o f time then decreases as we l l b o r e f l u i d s i n h i b i t 
the f l o w o f gas. The P i c t u r e d C l i f f s i n the J. Apache "A" 
#4 produces w i t h o u t a siphon s t r i n g but the commingled 
pressures o f both zones w i l l more e f f e c t i v e l y , l i f t f l u i d s 
from the Chacra zone. Upon r e c e i v i n g approval t o downhole 
commingle, the 3/4" siphon s t r i n g s w i l l be removed from 
these w e l l s and they w i l l be produced through a common 
s t r i n g o f prod u c t i o n t u b i n g s e t open-ended i n the Chacra 
p e r f o r a t i o n s . 



Annual packer leakage t e s t s were conducted on these 
w e l l s i n A p r i l o f t h i s year and the s h u t - i n pressure data 
obtained from them was used t o c a l c u l a t e bottom hole pres
sures. C a l c u l a t i o n s showed the formation pressures be
tween zones t o be as f o l l o w s : 

J. Apache "A" #4 P.C. 467 p s i a @ 3936 » 
CH. 521 p s i a @ 3936' 

J. Apache n p i . #1 P.C. 409 p s i a @ 3647' 
CH. 342 p s i a @ 3647' 

J. Apache »p I I #3 P.C. 381 p s i a @ 3616' 
CH. 363 p s i a @ 3616' 

Pressures were recorded a f t e r a f i v e day b u i l d u p f o r the 
P i c t u r e d C l i f f s and a f t e r a three day b u i l d u p f o r the 
Chacra. These surface pressures were then c o r r e c t e d t o 
sand face pressures a t common datums. I t i s e v i d e n t 
t h a t there w i l l be no problems w i t h c r o s s f l o w between 
zones. 

I n 1977, Amerada Hess Corporation's J i c a r i l l a Apache 
"A" #8 and the J i c a r i l l a Apache "F" #12 were downhole com
mingled i n t h e P i c t u r e d C l i f f s and Chacra gas zones by 
a d m i n i s t r a t i v e order R-5578. To date, t h e r e have been 
no i n d i c a t i o n s o f f l u i d i n c o m p a t i b i l i t y between t h e zones 
and t h e r e f o r e expect no problems of t h i s nature when the 
J. Apache "A" #4 and the J. Apache Nos. 1 and 3 are down-
hole commingled. 

The ownership o f the zones t o be commingled i s common 
w i t h respect t o working i n t e r e s t , r o y a l t y and o v e r r i d i n g 
r o y a l t y . 

P r e s e n t l y , Amerada Hess i s r e c e i v i n g $0.8070/MCF f o r 
the gas from the th r e e s u b j e c t w e l l s , so, t h e r e f o r e , the 
value o f the commingled p r o d u c t i o n w i l l n ot be l e s s than 
the sum o f the values o f the i n d i v i d u a l streams. 

Attached w i t h t h i s proposal are computations showing 
the p r o d u c t i o n a l l o c a t i o n t o each zone i n t h e t h r e e w e l l s . 
Decline curves were used t o get annual d e c l i n e r a t e s and 
these were used w i t h an a l g e b r a i c d e r i v a t i o n t o c a l c u l a t e 
a l l o c a t i o n percentages. These percentages are: 

J. Apache "A" #4 P.C. 45% 
CH. 55% 



J. Apache "F" #1 P.C. 
CH. 

26% 
74% 

J. Apache "F" #3 P.C. 
CH. 

34% 
66% 

A l l o f f s e t operators as well as the Bureau of Land 
Management i n Farmington, New Mexico, have been n o t i f i e d 
of t h i s proposal by receipt of t h i s recommendation. I f 
you have any questions concerning t h i s matter, please 
contact me. 

Encl. 

XC: Divi s i o n Director (5) 
D i s t r i c t Office 
Offset Operators 
Bureau of Land Management (6) 

Respectfully 

D.W. Holmes 
Petroleum Engineer 

AMERADA HESS CORPORATION 
Drawer "D" 
Monument, New Mexico 88265 

Phone: (505) 393-2883 

DWH/car 



OFFSET_OPERATORS 

AMOCO Production Company 
501 A i r p o r t Drive 
Farmington, New Mexico 87401 

CONOCO, Inc. 
501 A i r p o r t Drive 
Farmington, New Mexico 87401 
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Farmington, NewMexico 87401 



JICARILLA APACHE "A" #4 

A l l o c a t i o n of Production t o Each Zone 

Decline Rate Computations: 

P i c t u r e d C l i f f s 
Zone 

q i = 1850 MCF/mo. 
q = 1600 MCF/mo. 
t = 4 years 

a n = l n 1850/1600 
4 

a n = 0.03630/yr. 
(P.C.) 

Chacra 
Zone 

q i = 2500 MCF/mo. 
q =1800 MCF/mo. 
t = 4 years 

a n = l n 2500/1800 
4 

a n = 0.08213/yr. 
(CH) 

P i c t u r e d C l i f f s / C h a c r a 
Combined 

q i = 4350/MCF mo. 
q =3400 MCF/mo. 
t = 4 years a n = l n 4350/3400 

4 
a_ = 0.06160/yr. 
(COMB) 

A c t u a l A l l o c a t i o n : 

X = P i c t u r e d C l i f f s A l l o c a t i o n 
X - l = Chacra A l l o c a t i o n 

0.06160 = (X) (0.03630) + {1-X) (0.08213) 
0.06160 = (X) (0.03630) + (0.08213) - (X) (0.08213) 

-0.02053= (X)(-0.04583) 

X = 0.44796 
-X = 0.55204 

Therefore; 

P i c t u r e d C l i f f s Production A l l o c a t i o n = 45% 
Chacra Production A l l o c a t i o n = 55% 



J i c a r i l l a Apache "F" #1 
A l l o c a t i o n of Production t o Each Zone 

Decline Rate Computations: 

P i c t u r e d C l i f f s 
Zone 

q i = 540 MCF/mo. 
q = 500 MCF/mo. a n = l n 540/500 
t = 4 years 4 

a n = 0.01924/yr. 
(PC) 

Chacra 
Zone 

q i = 1600 MCF/mo. 
q = 1400 MCF/mo. a n = l n 1600/1400 
t = 4 years 4 

a n = 0.03338/yr. 
(CH) 

P i c t u r e d C l i f f s / C h a c r a 
Combined 

a n = l n 2140/1900 
4 

a n = 0.02974/yr. 
(COMB) 

A c t u a l A l l o c a t i o n : 

X = P i c t u r e d C l i f f s A l l o c a t i o n 
1-X = Chacra A l l o c a t i o n 

0.02974 = (X) (0.01924) + (1-X) (0.03338) 
0.02974 = (X) (0.01924) + (0.03338) - (X) (0.03338) 

-0.00364 = (X) (-0.01414) 

X = 0.25743 
1-X = 0.74257 

qx = 2140 MCF/mo. 
q =1900 MCF/mo. 
t = 4 years 

Therefore: 

P i c t u r e d C l i f f s Production A l l o c a t i o n 
Chacra Production A l l o c a t i o n 

= 26% 
= 74% 



J i c a r i l l a Apache "F" #3 
A l l o c a t i o n o f Production t o Each Zone 

Decline Rate Computations: 

P i c t u r e d C l i f f s 
Zone 

q i = 1300 MCF/mo. 
q = 970 MCF/mo. 
t = 4 years 

a n = I n 1300/970 
4 

a n = 0.07321/yr 
(PC) 

q i = 2600 MCF/mo. 
q =1750 MCF/mo. 
t = 4 years 

Chacra 
Zone 

a n = I n 2600/1750 
4 

a n = 0.09897/yr. 
(CH) 

P i c t u r e d C l i f f s / C h a c r a 
Combined 

q i = 3900 MCF/mo. 
q = 2720 MCF/mo. 
t = 4 years 

a n = I n 3900/2720 

a n = 0.09009/yr. 
(COMB) 

Ac t u a l A l l o c a t i o n : 

X = P i c t u r e d C l i f f s A l l o c a t i o n 
1-X = Chacra A l l o c a t i o n 

0.09009 = (X) (0.07321) + (1-X) (0.09897) 
0.09009 = (X) (0.07321) + (0.09897) - (X) (0.09897) 
-0.00888 = (X)(-0.02576) 

X = 0.34472 
1-X = 0.65528 

Therefore: 

P i c t u r e d C l i f f s Production A l l o c a t i o n = 34% 
Chacra Production A l l o c a t i o n = 66% 



Equations Used: 

Decline Rates 

a n = nomical d e c l i n e , per y r . 
q i = i n i t i a l f l o w r a t e , MCF/mo. 
q = l a t e r f l o w r a t e , MCF/mo. 
t = time between ra t e s , y r s . 

A l l o c a t i o n a n = = ( X ) ( a n ( P c ) ) + ( 1 - X ) ( a n ( G H ) ) 
(COMB) 

a n = combined d e c l i n e r a t e s 
(COMB) 

a n = P i c t u r e d C l i f f s d e c l i n e rate 
(PC) 

a n = Chacra d e c l i n e r a t e 
(CH) 

CALCULATION OF 
STATIC BOTTOM-HOLE PRESSURES 

Equation t o be Used: 
C/z 

Psfs = Pwhs x e Where: C = (^g)(TVD) 

53.34 T 

Psfs = S t a t i c sandface pressure, p s i a 
Pwhs = S t a t i c wellhead pressure, p s i a 

e = 2.7183 
^g = Gas g r a v i t y 

TVD = True v e r t i c a l depth, f e e t 

T = Average temperature, °R 

z = Average c o m p r e s s i b i l i t y f a c t o r 

Assumptions: 

Patm = 12.2 p s i a 
Temp. Grad. = 0.028 °F/ft. 

Avg. Surf. Temp. = 60 °F 



J i c a r i l l a Apache "A" #4 

P i c t u r e d C l i f f s Zone: 

P.C. i g = 0.679 
Pwhs = 422 ps i a from pkr. leak, t e s t 
TVD = 3064' 

T = (60 + 86)/2 = 73 °F = 533 °R 

C = (0.679) (3064) = 0.073 
53.34 (533) 

Ppc = 670 psia 
Tpc = 383 °R 

Tr = 533/383 = 1.39 

Assume: Psfs = 470 psia p = (470 + 422)/2 = 446 psia 

Pr = 446/670 = 0.67 .*. z = 0.912 

Psfs = (422) e - 0 7 3/.912 = 4 5 ? p s ± a 

Assume: p = (457 + 422)/2 = 440 psia 

Pr = 440/670 = 0.66 /. z =0.913 

Psfs = (422)e - 0 7 3/.913 = 4 5 ? p s i a 

Psfs = 457 psia for Pictured C l i f f s zone 

Chacra Zone: 

CH !fg = 0.664 
Pwhs = 472 psia from pkr. leak, t e s t 
TVD = 3936' 

T = (60 + 110)/2 = 85 °F = 545 °R 

C = (0.664) (3936) = 0.090 
53.34 (545) 

Ppc = 670 psia 
Tpc = 379 °R 

Tr = 545/379 = 1.44 



J. Apache "A" #4 - Cont. 

Psfs = 510 p s i a p = (510 + 472)/2 = 491 ps 

Pr = 491/670 = 0.73 .*. z = 0.915 

Psfs = (472) e - 0 9 0 / - 9 1 5 = 521 p s i a 

p = (521 + 472)/2 = 497 p s i a 

Pr = 497/670 = 0.74 .*. z = 0.914 

Psfs = (472) e - 0 9 0 / - 9 1 4

 = 521 p s i a 

Psfs = 521 p s i a f o r Chacra Zone 

To c o r r e c t P.C. press, t o common datum o f 3936': 

T = (86 + 110)/2 = 98 °F = 558 °R 

Ppc = 670 p s i a 
Tpc = 383 °R Tr = 558/383 = 1.46 

C = (0.679) (872) = 0.020 
53.34 (558) 

Assume: Psfs = 480 p s i a p = (480 + 457)/2 = 469 ps 

Pr = 469/670 = 0.70 .'. z = 0.925 

Psfs = (457) e - 0 2/.925 _ 4 6 7 p s i a 

Assume: p = (467 + 457)/2 = 462 p s i a 

Pr = 462/670 = 0.69 .*. z = 0.926 

Psfs = (457) e - 0 2/. 926 = 4 6 7 p g i a 

Psfs = 467 p s i a f o r P.C. zone a t common datum o f 3936' 

P i c t u r e d C l i f f s SBHP a t 3936' = 467 p s i a 

Chacra SBHP a t 3936' = 521 p s i a 

Assume: 

Assume: 



Therefore: 

No c r o s s f l o w between zones w i l l take place since 
the low pressure zone (467 psia) i s g r e a t e r than 
50% of the high pressure zone (261 p s i a ) . 

J i c a r i l l a Apache "F" #1 

P i c t u r e d C l i f f s Zone: 

P.C. Xg = 0.683 
Pwhs = 372 p s i a from pkr. leak, t e s t 
TVD = 2757' 

T = (60 + 77)/2 = 69 °F = 529 °R 

C = (0.683) (2757) = 0.067 
53.34 (529) 

Ppc = 669 ps i a 
Tpc = 385 °R 

Tr = 529/385 = 1.37 

Assume: Psfs = 400 p s i a p = (400 + 372)/2 = 386 p s i a 

Pr = 386/669 = 0.58 .*. z = 0.924 

Psfs = (372) e - 0 6 7/.924 = 4 0 0 p s i a 

Psfs = 400 ps i a f o r P i c t u r e d C l i f f s Zone 

Chacra Zone: 

CH Kg = 0.672 
Pwhs = 312 p s i a from p k r . l e a k , t e s t 
TVD = 3647' 

T = (60 + 102J/2 = 81 °F = 541 °R 

C = (0.672) (3647) = 0.085 
53.34 (541) 

Ppc = 669 p s i a 
Tpc = 380 °R 



J. Apache "F" #1 - Cont. 

Tr = 541/380 = 1.42 

Assume: Psfs = 345 p s i a p = (345 + 312)/2 = 329 psi a 

Pr = 329/669 = 0.49 .'. z = 0.940 

r, -p m i l .085/.940 _.0. „. Psfs = (312) e ' = 342 psi a 

Psfs = 342 ps i a for Chacra Zone 

To correct P.C. press, to common datum of 3647*1 

T = (77 + 102)/2 = 90 °F = 550 °R 

Ppc = 669 ps i a 
Tpc = 385 °R 

Tr = 550/385 = 1.43 

C = (0.683) (890) = 0.021 
53.34 (550) 

Assume: Psfs = 410 p s i a p (410 + 400)/2 = 405 p s i a 

Pr = 405/669 = 0.61 .*. z = 0.930 

Psfs = (400) e - 0 2 1/.930 = 4 0 9 psia 

Psfs =409 psia for P.C. zone at common datum of 3647* 

Pictured C l i f f s SBHP at 3647' = 409 ps i a 

Chacra SBHP at 3647' = 342 ps i a 

Therefore: 

No crossflow between zones w i l l take place since 
the low pressure zone (342 psia) i s greater than 
50% of the high pressure zone (205 p s i a ) . 



J i c a r i l l a Apache "F" #3 

P i c t u r e d C l i f f s Zone: 

P.C. /g = 0.685 
Pwhs = 347 p s i a from pkr. leak, t e s t 
TVD = 2770' 

T = (60 + 78)/2 = 69 °F = 5 2 9 °R 

C = (0.685) (2770) = 0.067 
53.34 (529) 

Ppc = 669 p s i a 
Tpc = 385 °R 

Tr = 529/385 = 1.37 

Assume: Psfs = 375 ps i a p (375 + 347)/2 = 361 p s i a 

Pr = 361/669 = 0.54 /. z = 0.927 

Psfs = (347) e - 0 6 7/.927 = 3 ? 3 p s i a 

Psfs = 373 p s i a f o r P i c t u r e d C l i f f s Zone 

Chacra Zone: 

CH % = 0.675 
Pwhs = 332 p s i a from pkr. l e a k , t e s t 

TVD = 3616' 

T = (60 + 101)/2 = 81 °F = 541 °R 

C = (0.675) (3616) = 0.085 
53.34 (541) 

Ppc = 669 ps i a 

Tpc = 380 *R T r = 541/380 = 1.42 

Assume: Psfs = 355 p s i a p = (355 + 332)/2 = 344 p s i a 

Pr = 344/669 = 0.51 .'. z = 0.940 
Psfs = (332) e • 0 8 5 / - 9 4 0

 = 363 ps i a 



J. Apache "F" #3 - Cont. 

Assume: p = (363 + 332)/2 - 348 psi a 

Pr = 348/669 = 0.52 .\ z = 0.939 

„ r ,->->o\ .085/.939 
Psfs = (332) e ' = 363 p s i a 

Psfs = 363 p s i a f o r Chacra Zone 

To c o r r e c t P.C. press, t o common datum o f 3616': 

T = (78 + 1 0 D / 2 = 90 ° F = 550 °R 

Ppc = 669 p s i a 
Tpc = 385 °R 

Tr = 550/385 = 1.43 

c = (0.685) (846) = 0.020 
53.34 (550) 

Assume: Psfs = 383 p s i a p = (383 + 373)/2 = 378 p s i a 

Pr = 378/669 = 0.57 .*. z = 0.933 

Psfs = (373) e - 0 2 ° / - 9 3 3

 = 3 8 1 p s i a 

Psfs = 381 p s i a f o r P.C. zone a t common datum o f 3616' 

P i c t u r e d C l i f f s SBHP a t 3616' = 381 p s i a 
Chacra SBHP a t 3616' = 363 p s i a 

Therefore: 

No c r o s s f l o w between zones w i l l take place since 
the low pressure zone (363 psia) i s g r e a t e r than 
50% of the h i g h pressure zone (191 p s i a ) . 



LU 

< 

o 
I 

< 

w 
LH 
LM 
•H 
i-H 
O 

n3 
CD 
U 

+> 
o 

•rH 
CU 

o 
o 
a 
fd 

r H 
CQ 

Z co 

2 
o 
H 
E-t 

O 
A i 
cc; 
o 
u 
co 
CO 
w 

Q 

• 

^ ra 
O ° f j 

D 

u.5 
o 
a n 
>- u 
1- V-

m 
CD 
CN 
CO 
CO 

o 
o 

•ri 
X 
CD 

g 

CD 
S5 

+) 
c 

e 

o 

r t : 
Q n 
K 

W rd 

s a . u 
o < 

I 

JZ 
V 

to 0 

CQ 
J_ 

J _> 

o Q 

a 

> 
-c 
c o 

>- - J < 

- i O 
w 
J 
Q 

o J < 

i n 
u l 
ca 
cr 
o. 

UJ 
v tu 
o N 
U 

c n i v i t 

LJ 

< 
Z 

UJ 
u l 
< 
UJ 

ro 
LD 

CO 
r H 

r-
ro 

CN CN CN 

O 
0 0 
r H 

O 
r-
r H 

o 
o 
CN 

rU rU 

A
T

E
 O

F
 

T
E

S
T

 

-
2

1
-
8

3
 

-
2

1
-
8

3
 

-
2

1
-
8

3
 

o i n i n i n 

«e 
i n i n i n 

z 

\
T

I
0

 

t- i n 
CN 

m 
CN 

m 
CN 

L
O

C
/ 

v» <£> 
CN 

r~ 
rH 

CO 
rH 

D 
CL, Q 

J 
J 
id N

O
. 

-a* rH ro 

= -
CO CD CD 

rC 
V o o rd rd rd 
CU 
< < < 
ref cd 

r H r-i r H 
r H r-i r H 
•ri •ri •rH 
H ri 5-1 
rd rd id 
O o V 

•H •ri •ri 
1 ^ 1-3 ID) 

a c 
P 
fc 
o 6 
e -

o 
u 
> 
o 

_r> 
a 

u 
kj _jrr 

, . o 
( 9 — u 

t > 

a . «—T 

r
t
i 6 o 

u o —— u u 
_o 

>^ - o 
- O c " a 

V a e 
v . «t 
o o 

— e u 
fed 

u 

Ju M 
0) 
0 
£ 

u 
c 

- H 

fcr-
•a 
t o o 
•a 
t o o 

pa 0 0 
Ch 

e r H 

CD 
r H 

0 CN 
U 
+> 
CD rd 
CM a 

* c 

t — 
o • 

• c 
o w » 

c 
D c 

"O 

o k 
U X 

"O 

o 
Ck 

•* o 
o 
c • 

o * « 
o a « 
c a 

a 

£ a » 
ta » — 

X o 

c •o 
o 

X o. 

» « 
3 
O 

j 
• a w 

c 
> 

• * m a 
Ji 
a to • 
> ) 

iM
c
 

X 

c 
• «* o mr 

• c O 

c w s 
e to 

ft c 
• 

r * X 

C * 

e 

J 

a 
c 

a ~ O 
» "S • 
• • it 
D. » » 

°. ! * 
*- " . 
" £ -= 
• v — 
m 9 — 
m \ j o 

" s. • 
3 - H 
- o 

: * _ 
• " -

- 3 £ 

k. c , 
o S -

- " >. « 
0 o . » 

» 3 * S 

1 : ° s. 

I s 
: c s • 

- a -O 

. - . « « 
0 a ot a -



* — 
o *• 

to 
LU 

o 
r -
< 

o 
i 

< 
o 

(0 

- r i 

U 
< 
o 

•ri 

rd 
SH 
O 
rd 
Xi 
O 

O 
5H 
<u 
-p 
o 

w — 
Q 

5-) 

rd 

S Q 

a 

0 

• 

D 

o 
CO 
j _ 

O i 

n io 
>- ui 

LO 
LD 
CM 
CO 
CO 

o 
o 

•H 
X 
CD 

a 

2 ; 
4J 

e 
C 
O 

a 

_ j 

o 
1 

U l 
< 
o 

J 
ra 

o a 

o ° 

- I O 

-I < 

O 
X 
o 

u. 
o 
a; 
r-
< 
O 

o 
CTl 

LO 
ro 

CM 

o o o 

I I I 

CM CM CM 

O O O 
CO o 
• H CM 

fo fo fo 

CO ro ro 
CO 

I 
CO 

i 
CO 

I 
r H 

i 
r H 

I 
r H 

CM | CM 
I 

CM 

| 
LO 

1 
I T ) 

1 
i n 

i n i n i n 

i n i n 
CM CM 

i n 
CM 

VD 
CM 

r- co 
r H r H 

P J 

cn 

< fo fo 

CO o CO 
Xi Xi Xi 

ut o u o 
rd rd rd 

< CL, a. 
< < < 

Ui 
rd u i rd rd rd 

< r H r H r H 
UJ r H r H r H 
_ l •ri -rH •ri 

5H U U 
rd rd rd 
O o O 

•w •ri •ri 
1-0 

» — o 
cz 

o 
iz 

c 
O 

o 

> o 
o o 

c l 
t> 

Cf 

o 

- x r 

~~" ** 
>^ C L . »—-E 

o 
u u 

_a 
c - a 

u a c 
a 

o o 
-= 2 u 

co - o 
a u 

5-1 

>-?co 
^ CO 
a a •a 
£,-H 

*Z ro 

w CO 
CTl 

e r H 

<o r H 
O CM 

» n 
+i >. 

' CO rd 
fo a 

•K a 
* c 

• — 
£- " 

- • 2 -

* -

— 3 o — 

5 

o -

- a e 

_ » 
T 5 -

? 11 

7 

e 

J 

o 
c 

9 ~ 

5 SJ 

: s -
"° & • 
3 = 5 
= *• : 

• " ; 

; 3 ^ 

k . 

u 

• -. 

c -

3 « 

r 2 

5 =? 

• u & 
« - a. 

r * • 



R 5 W 
R 4 W 

L O C A T I O N M A P 

C O I O H A O O 

W W M C X f C O 

L E G E N D 

A H C 

^ P i c t u r e d Cl i» f« 

C h a c r a 

( g G a l l u p 

@ D a k o U / G r a n e r o s 

©
D u a l C o m p l e t i o n 
( Z o n e s as c o l o r c o d e d ) 

• Lease O u t l i n e 

_ O f f s e t t i n g We l l s O u t l i n e 

A P r o p o s e d W e l l s 

T Y P E O F 
O W N E R S H I P 

I n d . - J i c a r i l l a A p a c h e 

F e d . - F e d e r a l 

S t . - S t a t e 

TULSA EXPLORATION REGION 
J ICARILLA APACHE " A " 

Rio Arriba County. New Mexico 

AMERAO? 

HESS 

CONTRACT NO. 9 LEASE N M -141! 

I i 

V o l u m e s I n d i c a t e a v e r a 9 « d a l l y p r o d u c t i o n 
f o r 1st h a l l o f 1 9 8 1 . 



1 * 

tC 

oS 
o u. z u. 

M
C

 

o 
K 

m 
U 

Is! 

Si t . K 0 «°° 

i _ tn 
CM 2 2 

CQ 
0 
u 

A
M

C
 

—' <o 

a 

On 

>z 

O 
•o 
c 

* 2 
v « 

1 -

c o 
o 
~ O 

0 2 
0 
1 

t 

a O O Q O - _5 5 



V) 
w 
> 

— r .• 
r -
iSZ.CZ 

ir. 
coe 

cn 

CJ -
c o e 

C J c : 
cz • 
( T C 

•v.- CJ 

•J~.CZ 

< C 0 5 CO 

2 5 co rr 
— < t 

i 1 1 1 t i 1 1 i i 1 i 

l 
i 

i 
i 

i 1 t 1 I • i 

— • 

i 

1 
i 

| 

i 
i 

— 

— 

f 
i 

! 

— 

— 

k 

i'. 

— 

i 

V 

— 

% 

f 
— -If 

\ 

\ 

> — 

11I 1 1 1 11 1 1 1 I I I ! 1 f 1 

M i l l 1 i I I I I I 

Nrtr CC 
CD 

330 

<<3S 

CE 
rv* 

o 
o 
Cu 

J3S 

a 

*3S 

Nnr cz 
tn cz. 

J3S 

O 
_ l 

330 

330 

cz 
az 
cn CD 

— ? 

ci 
LU 
CZ 

l _ 

CO 
LU 
3 : 
ZIZ. 

r- I— 
CD ! 
*~ O 

CO 

z 
g 
5 
ut 
cc 

CTJ 

O 

5 ! 
CQ 
CO 

o 
< \ 
f - 5 0 



cz 
coe: <JZ> • 
cscr 

f— 

o 
cu 
O 
r -
o 
r5 
d f 
O i 
CCi 
0-5 

CDC 

tr -
L O C . 

t c - c 

c r 

CO 
Ul 

> CO 
CJ 

CO 

ca 
co 2 co 
2 5 5 5 
— < t 

1 1 1 ! 1 

r ' 
1 1 1 1 

— 

— 

j 

— 
^ 1 

— 

— 
y 

— 

— 

i '• 

- < < > 

.! 

A 
•1 

" L 

-
-

<!— 

% I 
y 

\ A 

\ r > 

-

11 1 I 1 i 11 i I I 

> 

1 ! 1 1 I ! 1 

l l l l 111 I I t I 1 
cz 
/—>• 

CO 
U i 
Q 

C
O

 

n I I I I 

< 
r— 

, CO cc 

< < t 
a O O 5 

LLLL! I _ L h u l l i l l l l I .1 

' co. 

NOP-- CCT- U . 
3> —» 

330 

or 

HY* O 
O 

330 

d3S 

unr cc 
CTJ 

330 
cz r ; 

• 
X T 

L U 

Lt_ 

Nnr CC 

co CZ 
CZ 

tfVr) 
t — U l 
cr $ 

330 

D 
- l 
UJ 
JT 

.—. 
Nnr cc 

o 
•— 

UVN 

330 
X . 

*3S cx 
CL 

cz CX 

Nnr cc 
o> CZ CX 

— «——« 
urn C: —i 

L U —• 
C£ cc 

330 CX 
1 — C J 

co — t 

<I3S LU ~> 
CD 

N n r r- '— c: 
ZD zn 

—" CZ cz 
CO cz 

cz 

330 O
N

: 

di 
— CO 

o < 
d3S U l 

cc LE
 

cc 
r-
CD 

O 

m 
co 

O 
coS 
<£ 
C o 

2 



O 
—J 
CL, 

o 
r -
O 

Q f 
O I 
CCj 

c • -

c •• 

c 

c.' • 
— cr 

c : • 

c c 
C : -

i f ) 

<£ m 5 ca 
- 1 ca t -

S , to c 
z ? - < fc 

i 

— 

— 

— — 

•— 

— 

<C_ 

o 

\ 
\ 

^ \ 

i 
j 

\! 

— 

'1 

j \ 

> 
-

v . 

> 

• 

-

— 

% 

\ 

V 

—• 

- -

! 1 1 ! I 1 11 1 I I 

s 

I I I ! .1 ! 

WH 

Nnr 

wn 

3 3 0 

<T3S 

330 
cr 

cr 
ZTZ 

CC C_> 
O) \ 

o 
O 
Cu 

./ 

Ci 

330 

J3S 

330 

J3S 

330 

W3S 

Nnr 

330 

<I3S 

CD CC 

U l 

D 
_ l 
u i 

CD 

330 

d3S 

cr. 
cc 
CD o t r 
«— 

•—» 
• 

cc —: 

cc cc 
cr 

'— 
CO •—» 
LLJ "O 

_r 
cn X 

r- 1 — 

o CTJ 

cz CZ 
CO CZ 

cz 
2 
g ui CO 

< 
Ul U l 
tc 

O 

5 ! 
to 
to 

L L U I I _ L J ! W L J__L 

CO 
Ul 

O 
CJ 

< 

n 11 11 

. co f£ 
=! < ^ : 

J _ L J L 

o 
toS < \ 
/SLU o 0 

o 

.OK" 



~ - T* 

r : 

r~ zn 

C'-CZ 

C 'CZ 

c • 
c -cz 

z n : 
c -
c-c 

cr zn 
c- j 
c c_ 

Oi 
LU 

» - - I O CD 
< CO 2 CO 

i | S 5 
5 ^ torr 
r> ~ < t 

) ) ! I i ' 1 1 1 t t 1 i 1 1 1 1 i 

— 
o 

JL 

r J 

zlP 

> 

i 
V 

s 

y 

— / 

s 

— 

y 

mmm 

—-

~> 

— 

! 1 ! 1 ! I ! I 1 1 1 1 I 1 1 I ! 

c : 
— nnr ° -

43S 

i n L>_ 
N f i r - i -

o 

UYr» 

330 

t_> 

CC 

439 
l_> 

>S- — 

Nnr ° -

O 
O 
CL. 

330 

d3S 

Nnr az 
o> 

330 

3 3 0 

C l c -

Q _) 
U l 

Nnr cc 
O 

330 

43S 

snr 0 2 _ 

330 

i x j •— 
cc cr 

co 
<J3S 

—I Nnr r 

330 

CTJ —• ^ 

«- c CZ 
CO c~ 

2 

g 
ui tD 
rr _ i 

Nnr 

cc 
r-

1 I ! 1 I JLL 
*—* 
o 
m 

0 
CO 

o 
m 

O J 
CO 
CO 

O 

J n U . 

I I I . . . I J L J L 



r i -

CC 

\ 
CC 

z 
to O 
ZZ) cc r- cc 
< .— 
to 

O 
a. 
2 

g 
o 

C.5 

co 

C : 

•cc 

cc 

cc 

r-
CD — 
CC -

C :czz 

r- — 
cc- • 
r -cr-

r-

cc 

cc 

CC 

CO 
g CO ^ _ 
t -J y C3 < cn 5 o 

O — < tr 

H i 

u 
1 

L 

i i J ! i i 1 i I 

1 

1 
1 
1 
j 

• l 1 1 i ., 
i - . • 

. . . 1 

i 

» 

c: 
c 

f 

j 

/ 
1 

1 \ 

! 

— 

O 

cZ ;' 

\ ; v— 

— - ' _ 

• 

i . j 

\] 

l 

— 

\' 
\ \ 
i \ 
t • 

I S . 
1 X 

r j " ' 

T 

o 

\ 
\k 

i ; 

i ' 
1/ 
t 

t > 

i 

— 

-

O 

•3 ; 

<< 

! i 
r-

—f —• 

' i 
5 s 

A 
, i 

! • 

1 I 1 1 1 I I I I 

s 

\ . 

1 1 

i 

•J 
j 

1 1 1 1 1 1 1 

330 

<J3S 

• oc.-
CD 

330 

J3S 

CX 

330 

433 

CC C_> 
O \ 
*~ JU 

o 
o 
o. 

cc 
cc 
CD 

43S 

330 

d3S 

cz — 
: n r . 

- OC J j 

t— LU 

6 _» 
LU 
IU 

cc-
CD 

435 

CC cr 
cc 
CD c CX 

. '• 
CC —J ULJ 

cc er 
cx 

•— 
co 

—• 
L U 
3 : 

zn X. 
r- 1 — LC 
CD zz C l 

CZ CC 
CO c: 

cr 

<|3S 

z 
o 
o 
LU 
rc 

CD 

O 

5 ! 
to 
to 

I I I I 1 I I I I I I M i l l I 

co-s 



cc 

to 

CO 

z 
o 

rr -

30 — 

c-.; • 
-c- CZ 

C J 

r : 

*=r cc 

tc — 
zr • 
a- cz 

cz 

cC' 

CO 
Ul 

> , to - CO ^ . 

< CO 2 CQ 

5 jcocc 
-D -d < t-
O 0 0 5 

co 
p , O K I * , 
B " >' 

11 1 i 1 J . 11 1 1 i i i 1 i ! 

i 

j 

I 

— 

o 

j 
1. 1 
i 
j 

i 

— 

- 1 ! — 

— 

O J 

A -

J 

j 1 — 

— 

j 1 

:' i 
| N 

\ 
V 

1 

! 

i 

1 
i 
1 

i 
- : - i 

— 

— 

c 

^ _ -

v. 

i 

-
i 

^ 

- -J-
; — 

— 4 i -

< 1 

.1 
— 

- — 

- — 

! 1 1 1 1 

I 
I 

I 

1 I i 1 1 1 

-x 
l I 1 I ! 1 I 

W i W L 
ZD 

CD 
r—^ 

CD -Si 

) \ 1 J L I 1 I 1. I In , 1 J JL 

330 

* 3 S co 
uC o_ 

o —»• 

inn 

330 

«I3S 

C_> 

o 
UJ 
cz 

nnr =- c-
o \ 

330 

d3S 

Nnr 

urn 

330 

d3S 

nnr 

BV» 

330 

J3S 

nnr 

330 

43S 

O 
o 

o 

CC 
CD C 
« - PC 

U l 

o 
_ 1 
U l 

CD 

X 
(_ 
cr 
c 
CX 

Htxr az 
CD C 

cc 
330 

*3S 

Nnr 

co 

zn X 
r 

»- cc 

330 

d3S 

CO CC 

z 
g Ul 

to 
< Ul U J 

r r 

Nnr 
cc 
r-

O 

to 
to 

t o a 


