


SUMMARY 

1. The proposed Parkway (Delaware) Flood r e s e r v o i r was 

discovered i n August, 1988, and c u r r e n t l y includes 

22 producers and one s h u t - i n w e l l . The l i m i t s of 

the f i e l d have been defined by d r i l l i n g . 

2. The Delaware r e s e r v o i r i s found at an average depth 

of 4100 f e e t and c o n s i s t s of f i n e - g r a i n e d sandstone 

and shale. Net pay thickness averages 133 f e e t and 

p o r o s i t y averages about 17%. The t r a p i s a combination 

s t r u c t u r a l - s t r a t i g r a p h i c t r a p . Productive l i m i t s 

are c o n t r o l l e d by p o r o s i t y d i s t r i b u t i o n and down-dip 

water. 

3. The f i e l d ' s cumulative o i l production through 1992 

i s 1282 MBO, and the remaining primary reserves are 

estimated a t 2815 MBO. The u l t i m a t e primary production 

i s expected t o reach 4110 MBO, or 5.8% of the o r i g i n a l 

o i l - i n - p l a c e . 

4. Based on the w a t e r f l o o d model, a secondary-to-primary 

r a t i o of 1.55:1 i s a n t i c i p a t e d f o r the Parkway Delaware 

F i e l d . Secondary reserves are estimated a t 6370 MBO, 

or 9.0% of the o r i g i n a l o i l - i n - p l a c e . Figure 26 shows 

the a n t i c i p a t e d reserve and production increase. 



The investment required t o implement a f i e l d w i d e 

w a t e r f l o o d t o t a l s $3,365,000. 

The Parkway (Delaware) Waterflood can be expected 

t o generate undiscounted net cash of $85,329' ($16,912 

when discounted at 15%) f o r a 100% Working I n t e r e s t 

and 75% Net Revenue I n t e r e s t . The Discounted Cash 

Flow Return on Investment i s 51% and the payback period 

i s 3.7 years. 



CONCLUSIONS 

The f o l l o w i n g conclusions are based on the data analysis 

of the A and B Sands and the d e t a i l e d r e s e r v o i r engineering 

analysis of the C Sand. 

1. An increase i n u l t i m a t e o i l recovery can be expected 

i f the f i e l d i s waterflooded. 

2. Estimated primary recovery i s 4,110,000 STB or 5.8% 

of the i n i t i a l o i l - i n - p l a c e . 

3. A wate r f l o o d on a 5-spot p a t t e r n w i t h i n f i l l d r i l l i n g 

w i l l r e s u l t i n the maximum u l t i m a t e recovery. 

4. The i n i t i a l o i l - i n - p l a c e i n the C Sand i s 31 ,250, 000 

STB and 16,211,100 MCF of gas. 

5. An incremental recovery of 4,525,000 STB can be r e a l i z e d 

by w a t e r f l o o d from the C Sand, i f nine w e l l s are d r i l l e d 

as i n j e c t o r s . 

6. The u l t i m a t e recovery can be increased i f the r e s e r v o i r 

i s produced t o a 95% water-cut. The waterflood run 

was terminated a t year 2016. The pre d i c t e d water-cut 

at t h a t time was 90%. 



7. The estimated i n i t i a l o i l - i n - p l a c e i n the A Sand i s 

11,428,000 STB and the B Sand o i l - i n - p l a c e i s 27,919,600 

STB. 

8. An incremental recovery of 1,845,000 STB can be r e a l i z e d 

by waterflood from the A and B Sands, i f nine w e l l s 

are d r i l l e d as i n j e c t o r s . 

9. The r e s e r v o i r d r i v e mechanism f o r Sand A, B and C 

i s s o l u t i o n gas d r i v e . 



RECOMMENDATIONS 

A wa t e r f l o o d p i l o t p r o j e c t should be undertaken i n 

the b e t t e r p a r t of the r e s e r v o i r . Based on the r e s u l t s 

of the p i l o t , the w a t e r f l o o d should be expanded t o 

the e n t i r e r e s e r v o i r . 

Pressure b u i l d - u p surveys should continue every s i x 

months. I n a d d i t i o n , TDT logs should be run on some 

of the w e l l s p r i o r t o the s t a r t of w a t e r f l o o d i n g and 

as the p r o j e c t progresses. This w i l l be u s e f u l i n 

monitoring the f l o o d performance and i n the 

determination of unswept regions f o r possible i n f i l l 

d r i l l i n g of producing w e l l s . 

At the s t a r t of i n j e c t i o n , the water i n j e c t i o n r a t e 

should be kept a t or above 140% of the r e s e r v o i r voidage 

i n order t o increase r e s e r v o i r pressure and reduce 

gas s a t u r a t i o n . A f t e r f i l l - u p , the i n j e c t i o n r a t e 

should be kept between 100% and 110% of t o t a l r e s e r v o i r 

voidage so o i l w i l l not be bypassed due t o high 

i n j e c t i o n r a t e s . 

Step r a t e t e s t s should be performed on each i n j e c t i o n 

w e l l and water i n j e c t i o n should occur below the 

formation p a r t i n g pressure. This w i l l determine the 

f i n a l r a t e s of i n j e c t i o n . 



5. I t i s recommended the f i e l d be waterflooded using 

40-acre f i v e - s p o t p a t t e r n s . 

6. I t i s recommended OCD approval be granted f o r t h i s 



DISCUSSION 

The Parkway (Delaware) F i e l d i s located i n Sections 26, 

35 and 36 of Twp. 19 South, Rge. 29 East and Section 2, 

Twp. 20 South and Rge. 29 East, Eddy County, New Mexico 

(Figure 1 ) . The f i e l d produces p r i m a r i l y from three l o c a l l y 

segregated sandstones contained w i t h i n the Delaware Mountain 

Group. 

Development 

The discovery w e l l f o r the Parkway (Delaware) F i e l d 

was the Parkway State #36-1, d r i l l e d by Santa Fe Energy 

i n e a r l y 1987. I n Ju l y and August of 1988, Siete O i l & 

Gas Corporation d r i l l e d and completed the Osage Federal 

#1 w e l l . The w e l l was completed f l o w i n g 125 BOPD, 153 

MCFGPD and 175BWPD. The w e l l set o f f the development 

d r i l l i n g program t h a t has defined the current boundaries 

of the Parkway (Delaware) F i e l d . I n a d d i t i o n t o Siete, 

the f i e l d has been developed by Santa Fe Energy, Meridian 

O i l Company, and Stra t a Production. A t o t a l of 23 wells 

were d r i l l e d , the l a s t being the Siete Flathead State #1 

i n September 1990. The f i e l d i s c u r r e n t l y producing 1169 

BOPD, 2 MMCFGPD and 732 BWPD. As of May, 1992, the f i e l d 

has produced 1.3 m i l l i o n b a r r e l s of o i l , 2.4 b i l l i o n cubic 

f e e t of gas, and 818 thousand b a r r e l s of water. The u l t i m a t e 

primary recovery f o r the f i e l d i s 4.1 m i l l i o n b a r r e l s of 

o i l . 

The production and pressure performance i n d i c a t e s 



t h a t d r i v e mechanism i n a l l the sands i s s o l u t i o n gas d r i v e . 

The i n i t i a l pressure and estimated current pressure i n 

the C Sand i s 1835 psia and 1487 p s i a , r e s p e c t i v e l y . The 

C Sand producing g a s - o i l - r a t i o has increased from an i n i t i a l 

g a s - o i l - r a t i o of 480 SCF/STB t o the cu r r e n t g a s - o i l - r a t i o 

of 2800 SCF/STB. 

The A Sand i n i t i a l pressure i s 1743 psia w i t h an 

estimated c u r r e n t pressure of 1241 ps i a . The producing 

g a s - o i l - r a t i o has increased from an i n i t i a l g a s - o i l - r a t i o 

of 460 t o the cu r r e n t g a s - o i l - r a t i o of 2100 SCF/STB. 

The estimated i n i t i a l pressure i n the B Sand i s 1772 

psi a . The producing g a s - o i l - r a t i o has increased from the 

i n i t i a l of 470 SCF/STB t o the current producing g a s - o i l - r a t i o 

of 2500 SCF/STB. 

In the Data Analysis phase of t h i s study, data from 

Sand A, B, and C were analyzed i n d e t a i l . I t was recommended 

performing a d e t a i l e d study of only the C Sand, due t o 

i t s c o n t i n u i t y , b e t t e r p e r m e a b i l i t y and thickness. A 

d e t a i l e d r e s e r v o i r engineering study of the C Sand was 

performed. The o b j e c t i v e of the study was t o i n v e s t i g a t e 

the e f f e c t s of water i n j e c t i o n on the u l t i m a t e o i l recovery 

of the C Sand. A black o i l s i m u l a t i o n model was used f o r 

t h i s study. 

Geology 

The Parkway (Delaware) F i e l d i s a combination 

s t r u c t u r a l - s t r a t i g r a p h i c t r a p of the upper p o r t i o n of the 



Delaware Mountain Group c l a s t i c s . The areal extent of 

the o i l production p o r t i o n of the f i e l d i s s l i g h t l y l a r g e r 

than one square m i l e . S t r a t i g r a p h y plays an important 

r o l e i n the Parkway F i e l d i n t h a t l o c a l l y the Delaware 

Sand i n t e r v a l i s e f f e c t i v e l y d i v i d e d by impermeable d o l o m i t i c 

shale b a r r i e r s i n t o three separate sand r e s e r v o i r s , the 

A, B and C. 

E x h i b i t 1 i s a d i s p l a y of e l e c t r i c log segments from 

the Siete Osage Federal #1 w e l l . They show the l o c a l 

s u b d i v i s i o n s of the Delaware Sands i n t o the three 

aforementioned sands. Two cross-sections, E x h i b i t s 2 and 

3, have also been included t o i l l u s t r a t e the l a t e r a l 

c o n t i n u i t y of these sands and t o su b s t a n t i a t e the homogeneity 

of the r e s e r v o i r s . The c o r r e l a t i v e w e l l log tops f o r each 

of the Delaware A, B and C Sands were chosen by the Parkway 

Delaware Committee and independently v e r i f i e d by Michael 

G. Clemenson, Petroleum Geologist. Mr. Clemenson was 

re t a i n e d by P i a t t , Sparks & Associates, Inc., engineering 

c o n s u l t a n t s . 

The primary pay sand i n the Parkway (Delaware) F i e l d 

i s the Delaware C Sand. The Delaware C Sand i s a massive 

sand body w i t h an o v e r a l l average gross thickness of 

approximately 120 f e e t . Compositionally the sand i s a 

f i n e - g r a i n e d , quartz sand w i t h p o r o s i t y averaging 17% 

throughout the f i e l d . The average p e r m e a b i l i t y i s 3.2 

md and the average o i l and water sa t u r a t i o n s are 47% and 

43% r e s p e c t i v e l y . 



The t o p of t h e Delaware C Sand occurs a t a subsea 

d e p t h o f -793 t o -925 f e e t i n t h e p r o d u c t i v e w e l l s on t h e 

Parkway s t r u c t u r e . E x h i b i t 4 i s a s t r u c t u r e map on t o p 

o f t h e Delaware C Sand. I t demonstrates t h e s t r u c t u r a l 

component o f t h e t r a p b e i n g four-way c l o s u r e . E x h i b i t 

5 i s a n e t pay i s o p a c h of t h e C Sand. Net pay was d etermined 

u s i n g t h e f o l l o w i n g l o g a n a l y s i s c u t o f f : p o r o s i t y = 14%, 

w a t e r s a t u r a t i o n = 55%, and s h a l e volume = 50%. The net 

i s o p a c h map demonstrates t h a t t h e r e s e r v o i r q u a l i t y C Sand 

i s l o c a l i z e d w i t h i n t h e b o u n d a r i e s o f t h e proposed u n i t 

and serves t o demonstrate t h e s t r a t i g r a p h i c component of 

t h e t r a p . These two maps a l o n g w i t h t h e p r e v i o u s l y mentioned 

c r o s s - s e c t i o n s show t h e Delaware C Sand t o be of l i m i t e d 

e x t e n t , b u t l a t e r a l l y c o n t i n u o u s and homogeneous. E x h i b i t 

6 i s an east-west c r o s s - s e c t i o n t h a t shows t h e s e p a r a t i o n 

o f r e s e r v o i r s w i t h i n t h e proposed u n i t from t h a t of t h e 

E a s t l a n d O i l Company Delaware Sand p r o d u c t i o n t o t h e e a s t . 

The t o p of t h e Delaware B Sand occurs a t a subsea 

d e p t h of a p p r o x i m a t e l y -655 t o -831 f e e t i n p r o d u c t i v e 

w e l l s on t h e Parkway s t r u c t u r e . The average gross t h i c k n e s s 

o f t h e B Sand i s 148 f e e t . The average n e t t h i c k n e s s of 

t h e B Sand was determined u s i n g l o g a n a l y s i s c u t o f f 

parameters of p o r o s i t y g r e a t e r t h a n 15% and shale volume 

l e s s t h a n 50% i s 85 f e e t . The Delaware B Sand has an average 

n e t pay t h i c k n e s s of 50 f e e t based on l o g a n a l y s i s c u t o f f 

parameters of 15% p o r o s i t y , s h a l e volume l e s s than 50%, 

and w a t e r s a t u r a t i o n s l e s s than 55%. The B Sand i s separated 



f r o m t h e C Sand by 5 t o 20 f e e t o f d o l o m i t i c s h a l e . Nine 

w e l l s i n t h e Parkway F i e l d have been p e r f o r a t e d i n t h e 

B i n t e r v a l . 

The t o p of t h e Delaware A Sand oc c u r s a t a subsea 

d e p t h o f a p p r o x i m a t e l y -590 t o -700 f e e t i n p r o d u c t i v e 

w e l l s on t h e Parkway s t r u c t u r e . The average n e t t h i c k n e s s 

o f t h e A Sand u s i n g l o g a n a l y s i s c u t o f f parameters o f 

p o r o s i t y g r e a t e r t h a n 15% and sh a l e volume l e s s t h a n 50% 

i s 40 f e e t . The Delaware A Sand has an average n e t pay 

t h i c k n e s s o f 21 f e e t based on l o g a n a l y s i s c u t o f f parameters 

o f p o r o s i t y g r e a t e r t h a n 15%, shale volume l e s s t h a n 50%, 

and w a t e r s a t u r a t i o n s l e s s t h a n 55%. The A Sand i s separated 

f r o m t h e B Sand by 5 t o 17 f e e t o f s h a l e . E i g h t w e l l s 

i n t h e Parkway F i e l d have been p e r f o r a t e d i n t h e A Sand. 

A l t h o u g h t h e Delaware C Sand i s t h e f i r s t sand t h a t 

i s t o be f l o o d e d , t h e B and A Sands are c o n s i d e r e d v i a b l e 

as w e l l . They are d e p o s i t i o n a l l y t h e same as t h e C Sand. 

C o m p o s i t i o n a l l y t h e B and A Sands are t h e same and t h e y 

a r e l a t e r a l l y c o n t i n u o u s and homogeneous t h r o u g h o u t t h e 

f i e l d as i s t h e C Sand. Maps f o r t h e B and C Sand can 

be f o u n d i n Attachment 2 of t h e P i a t t , Sparks & A s s o c i a t e s 

s t u d y which has been p r o v i d e d . 

W e l l Log A n a l y s i s 

A d e t a i l e d w e l l l o g a n a l y s i s was performed on 27 w e l l s 

i n t h e Parkway (Delaware) F i e l d . Each w e l l was analyzed 

on t h e h a l f - f o o t b a s i s t o r e l a t e w e l l l o g and core data 



i n o r d e r t o d e t e r m i n e n e t pay t h i c k n e s s , average p o r o s i t y 

and average w a t e r s a t u r a t i o n . The r e s u l t s of t h e w e l l 

l o g a n a l y s i s was used by t h e g e o l o g i s t t o c o n s t r u c t i s o p a c h 

maps on n e t sand, n e t pay and p e r m e a b i l i t y which were 

u t i l i z e d i n t h e r e s e r v o i r a n a l y s i s of t h e f i e l d . 

B a sic Data and Average R e s e r v o i r P r o p e r t i e s 

The average p o r o s i t i e s , water s a t u r a t i o n s and n e t 

t h i c k n e s s were c a l c u l a t e d from d e t a i l e d w e l l - l o g a n a l y s i s . 

The h o r i z o n t a l p e r m e a b i l i t y ranges from a p p r o x i m a t e l y 2 

md t o 8 md. The c a l c u l a t e d p e r m e a b i l i t i e s from t h e 

c o r r e l a t i o n s were compared t o p e r m e a b i l i t y d e t e r mined f r o m 

p r e s s u r e b u i l d u p a n a l y s i s f o r c o n s i s t e n c y from t h r e e w e l l s 

i n t h e f i e l d . 

T a b u l a r d a t a f o r a l l w e l l l o g a n a l y s i s such as average 

p o r o s i t i e s , w a t e r s a t u r a t i o n and net t h i c k n e s s can be found 

i n Appendix A o f t h e P i a t t , Sparks s t u d y . R e s u l t s of 

c a l c u l a t e d r e s e r v o i r p r o p e r t i e s f o r t h e A, B and C Sands 

are summarized i n Tables 6, 7 and 8 r e s p e c t i v e l y of 

Attachment 3. I n d i v i d u a l w e l l l o g a n a l y s i s and r e s e r v o i r 

p r o p e r t i e s f o r t h e A, B and C Sands i n a l l w e l l s can be 

found i n Tables 9, 10 and 11. 

Completions 

The w e l l s i n t h e Parkway (Delaware) F i e l d t y p i c a l l y 

have 13-3/8" c a s i n g s e t a t 350', 8-5/8" c a s i n g s e t a t 3200', 

and 5-1/2" c a s i n g s e t a t t o t a l d e p t h . Cement i s c i r c u l a t e d 



b e h i n d a l l s t r i n g s . Most w e l l s are pumped u s i n g 3/4" s t e e l 

rods and 114D pumping u n i t s . The pumping u n i t s w i l l be 

u n d e r s i z e d once f l u i d r a t e s exceed 200 BPD. At t h a t t i m e 

l a r g e r u n i t s w i l l be i n s t a l l e d . 

The Delaware w e l l s were f r a c t u r e s t i m u l a t e d b e f o r e 

p r o d u c i n g o i l and gas. These s t i m u l a t i o n s ranged i n s i z e 

f rom 15,000 g a l l o n s t o 40,000 g a l l o n s and 35,000 pounds 

t o 187,000 pounds o f sand. 

The c o m p l e t i o n d a t a f o r each w e l l i s shown i n Attachment 

#1 of t h e P i a t t , Sparks r e p o r t . 

R e s e r v o i r Hydrocarbon F l u i d P r o p e r t i e s 

L a b o r a t o r y r e s e r v o i r f l u i d p r o p e r t i e s s t u d i e s a r e 

a v a i l a b l e on t h e Osage F e d e r a l #2. The f l u i d sample was 

t a k e n January 29, 1991, when t h e r e s e r v o i r p r e s s u r e was 

1337 p s i g ; compared t o t h e i n i t i a l r e s e r v o i r p r e s s u r e o f 

1817 p s i g . T h e r e f o r e , t h e r e s e r v o i r f l u i d c o m p o s i t i o n 

a t t h e t i m e t h e sample was t a k e n does n o t r e p r e s e n t t h e 

c o m p o s i t i o n of t h e f l u i d a t i n i t i a l r e s e r v o i r c o n d i t i o n s . 

A l s o , an e q u a t i o n o f s t a t e PVT program was used t o de t e r m i n e 

t h e f l u i d c o m p o s i t i o n and PVT p r o p e r t i e s a t i n i t i a l r e s e r v o i r 

c o n d i t i o n s . The r e s u l t i n g i n i t i a l s o l u t i o n gas and o i l 

f o r m a t i o n volume f a c t o r are c o n s i s t e n t w i t h r e s e r v o i r s 

o f s i m i l a r d e p t h and API g r a v i t y . The f l a s h PVT data used 

i n t h i s s t u d y i s a t a s e p a r a t o r p r e s s u r e of 36 p s i a and 

t e m p e r a t u r e of 113 degrees F. The r e s u l t i n g PVT p r o p e r t i e s 

used i n t h i s s t u d y are shown i n F i g u r e s 2, 3 and 4. 



R e l a t i v e Permeability Data 

The l a b o r a t o r y drainage w a t e r - o i l and g a s - o i l r e l a t i v e 

p e r m e a b i l i t y data f o r the Longknife Federal #1 were used 

as the i n i t i a l values f o r the study. During the h i s t o r y 

match phase, the r e l a t i v e p e r m e a b i l i t y data was one of 

the r e s e r v o i r parameters t h a t had t o be adjusted t o match 

a c t u a l w e l l performance. The end p o i n t of each r e l a t i v e 

p e r m e a b i l i t y curve i s c o n t r o l l e d by the r e s i d u a l o i l 

s a t u r a t i o n . Though the shape of the l a b o r a t o r y r e l a t i v e 

p e r m e a b i l i t y data were adjusted, the l a b o r a t o r y derived 

end-point data was used i n t h i s study. The r e s i d u a l o i l 

s a t u r a t i o n t o water i s 26% and r e s i d u a l o i l s a t u r a t i o n 

t o gas i s 32%. For the f i n a l h i s t o r y match, two d i f f e r e n t 

sets of r e l a t i v e p e r m e a b i l i t y data were used t o match the 

h i s t o r i c a l performance. This i s due t o the v a r i a t i o n of 

p e t r o p h y s i c a l p r o p e r t i e s across the f i e l d . The r e s u l t i n g 

r e l a t i v e p e r m e a b i l i t y r e l a t i o n s h i p s t h a t were used i n the 

study are shown i n Figures 5 and 6. 

C a p i l l a r y Pressure Data 

The l a b o r a t o r y pressure versus water s a t u r a t i o n 

r e l a t i o n s h i p s from the Longknife Federal #1 were used as 

the i n i t i a l values. This c a p i l l a r y pressure data was used 

to i n i t i a l i z e the r e s e r v o i r model, but r e s u l t e d i n a higher 

water t r a n s i t i o n zone than a c t u a l l y was seen i n the w e l l s . 

Therefore, the l a b o r a t o r y data was adjusted t o match the 



c a l c u l a t e d water s a t u r a t i o n p r o f i l e and t o match w e l l 

performance. I n a d d i t i o n , when the c a p i l l a r y pressure 

r e l a t i o n s h i p f o r the downstructure w e l l s was used f o r the 

u p s t r u c t u r e w e l l s , the c a l c u l a t e d water s a t u r a t i o n f o r 

the updip w e l l s was too high. The reason f o r t h i s i s 

discussed below i n the next section. Two sets of c a p i l l a r y 

pressure versus water s a t u r a t i o n r e l a t i o n s h i p s were used 

i n the study. The c a p i l l a r y pressure data f o r the 

u p s t r u c t u r e l o c a t i o n s i s shown i n Figure 6 and the data 

f o r the down s t r u c t u r e p o s i t i o n s are shown i n Figure 5. 

R e l a t i v e P e r m e a b i l i t y and C a p i l l a r y Pressure Data Versus 

S t r u c t u r a l P o s i t i o n 

The C Sand p e r m e a b i l i t y g e n e r a l l y decreases going 

from the u p s t r u c t u r e t o the downstructure p o s i t i o n s (the 

edge of the r e s e r v o i r ) . The l a b o r a t o r y r e l a t i v e p e r m e a b i l i t y 

and c a p i l l a r y pressure data was measured from a core taken 

from a downstructure w e l l . I t i s f e l t t h a t t h i s data does 

not represent w e l l s located i n the higher p e r m e a b i l i t y 

area of the r e s e r v o i r , namely those w e l l s u p s t r u c t u r e . 

Wells located i n the lower p e r m e a b i l i t y area of the r e s e r v o i r 

are expected t o have a higher c a p i l l a r y pressure e f f e c t , 

hence, higher water s a t u r a t i o n t r a n s i t i o n zones than the 

w e l l s located i n the higher p e r m e a b i l i t y area of the 

r e s e r v o i r . 

R e l a t i v e p e r m e a b i l i t y i s mainly a f u n c t i o n of pore 

size d i s t r i b u t i o n and f l u i d s a t u r a t i o n s . Therefore, 



d i f f e r e n t p a r t s of the f i e l d w i t h d i f f e r e n t rock p r o p e r t i e s 

w i l l l i k e l y have d i f f e r e n t r e l a t i v e p e r m e a b i l i t y data. 

The use of two d i f f e r e n t c a p i l l a r y pressure and r e l a t i v e 

p e r m e a b i l i t y data i s not unreasonable and was necessary 

i n order t o ob t a i n a reasonable h i s t o r y match. 

Production Data 

The reported monthly o i l production data was assigned 

t o h i s t o r i c a l data of each w e l l f o r the h i s t o r y match phase 

of the study. The w e l l s are produced as a lease; t h e r e f o r e , 

the production data reported f o r each i n d i v i d u a l w e l l data 

i s based on production a l l o c a t i o n between w e l l s on the 

lease. Seventeen of the w e l l s i n the f i e l d i n i t i a l l y 

produced only from the C Sand, three wells were i n i t i a l l y 

produced only from B Sand and one w e l l produced i n the 

A Sand. I n some of the w e l l s a d d i t i o n a l p e r f o r a t i o n s were 

added i n the A and B Sands l a t e r i n the l i f e of the w e l l s . 

In a d d i t i o n , due t o the f r a c t u r e s t i m u l a t i o n , some of the 

we l l s have communication i n a l l the sands i n the wellbore. 

The reported w e l l producing g a s - o i l - r a t i o and water-cut 

data were e r r a t i c ; t h e r e f o r e , the reported data was smoothed 

out f o r use i n comparison w i t h the sim u l a t i o n r e s u l t s . 

Production a l l o c a t i o n , rework of w e l l s , e r r a t i c production 

data and communication between the A, B and C Sands i n 

the wellbore due t o f r a c t u r e s t i m u l a t i o n r e s u l t e d i n some 

d i f f i c u l t y i n matching the a c t u a l performance of some w e l l s 

i n the r e s e r v o i r modeling phase. The production h i s t o r y 



graphs and t a b l e s f o r the i n d i v i d u a l sands are shown i n 

Attachment 1 of the P i a t t , Sparks r e p o r t . I n d i v i d u a l w e l l 

production graphs and t a b l e s w i t h reported and smoothing 

of the producing g a s - o i l - r a t i o and water-cut are also 

included i n Attachment 1. The producing g a s - o i l - r a t i o 

and water-cut performance were evaluated t o determine i f 

a c o r r e l a t i o n e x i s t e d between water-cut performance and 

s t r u c t u r a l l o c a t i o n and sand q u a l i t y . From t h i s analysis 

i t was established t h a t the water-cut increased w i t h 

s t r u c t u r a l p o s i t i o n and r e d u c t i o n i n sand q u a l i t y . 

Pressure Analysis 

The a v a i l a b l e s t a t i c pressure and pressure buildup 

t e s t s were analyzed t o determine the average r e s e r v o i r 

pressure t o be used i n the m a t e r i a l balance c a l c u l a t i o n s . 

I n a d d i t i o n , p e r m e a b i l i t y thickness and skin f a c t o r data 

were obtained from the pressure buildup a n a l y s i s . The 

d e t a i l e d pressure build-up a n a l y s i s procedure i s shown 

i n Appendix B of the P i a t t , Sparks r e p o r t . These pressures 

do not represent the average r e s e r v o i r pressure, but the 

pressures i n the w e l l drainage area. This i s due t o the 

v a r i a t i o n i n sand q u a l i t y and t o t a l withdrawal across the 

f i e l d . The a v a i l a b l e pressure data are from wells located 

i n the area of high withdrawal and r e l a t i v e l y good sand 

q u a l i t y . The summary of the r e s e r v o i r pressure i s shown 

i n Figure 7 f o r the C Sand and Figure 8 f o r the A Sand. 

The i n i t i a l pressure i n the C Sand i s 1838 psia at -875 



f e e t subsea. The estimated i n i t i a l r e s e r v o i r pressure 

i s 1743 psia a t -653 f e e t subsea f o r the A Sand and 1772 

psia a t -720 f e e t subsea i n the B Sand. 

Volumetric Reserve Calculations 

The c a l c u l a t e d volumetric o i l - i n - p l a c e f o r the C Sand 

i s 27,869,250 STB. Por the A and B Sand, the c a l c u l a t e d 

o i l - i n - p l a c e i s 27,919,600 STB and 11,428,000 STB, 

r e s p e c t i v e l y . The summary of the vo l u m e t r i c o i l and 

gas-in-place w i t h the r e s e r v o i r parameters used i s shown 

i n Figures 9 through 12. The s t r u c t u r a l i n t e r p r e t a t i o n 

and net isopach maps are the basis f o r the determination 

of the bulk-volume i n each of the sands. The average 

p o r o s i t y and water s a t u r a t i o n s were determined from the 

r e s u l t s of the d e t a i l e d w e l l - l o g a n a l y s i s . The OOIP on 

the Data Sheet (Figure 24) r e f l e c t s A & B vo l u m e t r i c reserves 

plus 31,250,000 STB f o r the C Sand. This i s based on the 

r e s u l t s of the model and i s expanded upon i n the s i m u l a t i o n 

d i s c u s s i o n . 

Primary Recovery 

Ulti m a t e primary reserves from a l l three sands i s 

estimated t o be 4110 MBO. This i s based on the computer 

generated r e s u l t s f o r the C Sand plus volumetrics and d e c l i n e 

curve a n a l y s i s f o r the A & B Sands. The t o t a l primary 

recovery i s 5.8% of the OOIP, 70,598 MBO. Recoverable 

primary reserves f o r each w e l l i s presented i n the 

" U n i t i z a t i o n " Section of t h i s r e p o r t . 



RESERVOIR SIMULATION - C SAND 

R e s e r v o i r Model D e s c r i p t i o n 

A t h r e e - p h a s e , t h r e e - d i m e n s i o n a l b l a c k o i l r e s e r v o i r 

s i m u l a t i o n model was used t o s t u d y t h e p r o d u c i n g 

c h a r a c t e r i s t i c o f t h e C Sand. The s t r u c t u r e and isopac h 

maps, p e t r o p h y s i c a l , r e s e r v o i r f l u i d p r o p e r t i e s and 

p r o d u c t i o n d a t a p r e v i o u s l y d i s c u s s e d were used f o r t h e 

s i m u l a t i o n s t u d y . The s i m u l a t i o n i n p u t d a t a , i n i t i a l i z a t i o n 

p r o c e d u r e , r e s e r v o i r c h a r a c t e r i z a t i o n p r o c e d u r e s , p r e d i c t i o n 

cases and s i m u l a t i o n r e s u l t s w i l l be d i s c u s s e d . 

I n p u t Data 

A 28 x 24 r e c t a n g u l a r g r i d w i t h t h r e e l a y e r s was used 

t o model t h e r e s e r v o i r . The s i m u l a t i o n g r i d l a y o u t i s 

shown i n F i g u r e 13. 

The s t r u c t u r e on t o p o f t h e C Sand and t h e gross 

t h i c k n e s s maps f o r t h e C Sand were d i g i t i z e d f o r use i n 

th e s i m u l a t o r . I n a d d i t i o n , t h e n e t t h i c k n e s s maps and 

t h e i s o p e r m e a b i l i t y map were d i g i t i z e d f o r use i n t h e 

s i m u l a t o r . A c o n s t a n t p o r o s i t y of 17.5% and an i n i t i a l 

r e s e r v o i r p r e s s u r e o f 1838 p s i a a t -875 f e e t were used 

f o r i n i t i a l i z a t i o n o f t h e model. The model was i n i t i a l i z e d 

u s i n g an o i l - w a t e r c o n t a c t o f -1135 f e e t . 

The r e s u l t s o f w e l l p e r m e a b i l i t y - t h i c k n e s s and s k i n 

f a c t o r f r o m t h e a n a l y s i s o f a v a i l a b l e p r e s s u r e b u i l d u p 

d a t a were used i n t h e model t o c a l c u l a t e t h e p r o d u c t i v i t y 



index of each w e l l . When not a v a i l a b l e , the w e l l g r i d 

block p e r m e a b i l i t y and p e r f o r a t e d thickness was used t o 

c a l c u l a t e the p r o d u c t i v i t y index. The w e l l p e r m e a b i l i t y 

thickness and skin f a c t o r are r e s e r v o i r parameters modified 

t o match performance due t o the u n c e r t a i n t y of the e f f e c t 

of f r a c t u r e s t i m u l a t i o n on the e f f e c t i v e perforated 

thickness. The summary of the data used t o i n i t i a l i z e 

the model i s shown i n Figure 14. 

I n i t i a l i z a t i o n of the Model 

The model i s i n i t i a l i z e d t o determine the r e s e r v o i r 

pressure, s a t u r a t i o n s , pore volume, p e r m e a b i l i t y d i s t r i b u t i o n 

and f l u i d s i n place at o r i g i n a l r e s e r v o i r c o n d i t i o n s . 

The r e s u l t s of the i n i t i a l i z a t i o n are t a b u l a t e d below: 

Average Reservoir Pressure 1858 psia 

Pore Volume 79,135,542 RB 

I n i t i a l O i l - i n - P l a c e 31,246,930 STB 

Free Gas-in-Place 1,192,718 MCF 

S o l u t i o n Gas-in-Place 15,018,351 MCF 

The o i l - i n - p l a c e i s 27,869,250 STB from volumetric 

c a l c u l a t i o n s compared t o 31,246,930 STB from r e s e r v o i r 

s i m u l a t i o n r e s u l t s . The d i f f e r e n c e i n r e s u l t s i s due t o 

the f o l l o w i n g : 

1. Localized increase i n the pore volume t o match 

r e s e r v o i r performance. 

2. The c a l c u l a t e d o i l - i n - p l a c e from the s i m u l a t i o n 

i s based on the sum of the o i l i n place i n the 



i n d i v i d u a l g r i d c e l l s . The o i l - i n - p l a c e i n each 

g r i d c e l l i s based on t h e average r e s e r v o i r 

p r o p e r t i e s i n t h e c e l l as opposed t o u s i n g a 

s i n g l e average p o r o s i t y and average water 

s a t u r a t i o n i n t h e v o l u m e t r i c o i l i n plac e 

c a l c u l a t i o n . 

R e s e r v o i r C h a r a c t e r i z a t i o n 

The average d a i l y o i l p r o d u c t i o n r a t e was i n p u t i n t o 

t h e r e s e r v o i r model. The p r o d u c i n g g a s - o i l - r a t i o , water 

c u t and i n d i v i d u a l w e l l r e s e r v o i r p r e s s u r e were h i s t o r y 

matched. The p r o d u c i n g g a s - o i l - r a t i o and w a t e r - c u t had 

t o be smoothed f o r comparison w i t h t h e r e s e r v o i r s i m u l a t i o n 

h i s t o r y match. I n i t i a l l y an a t t e m p t was made t o h i s t o r y 

match g a s - o i l - r a t i o and w a t e r - c u t d a t a f o r each w e l l , 

However, u s i n g t h e l a b o r a t o r y r e p o r t e d r e l a t i v e p e r m e a b i l i t y 

and c a p i l l a r y p r e s s u r e d a t a r e s u l t e d i n a h i g h e r c a l c u l a t e d 

p r o d u c i n g g a s - o i l - r a t i o and w a t e r - c u t t h a n t h e r e p o r t e d 

or smoothed data f o r each w e l l . A d j u s t i n g t h e r e l a t i v e 

p e r m e a b i l i t y data r e s u l t e d i n a b e t t e r match as t o t h e 

t i m e of i n i t i a l f r e e gas p r o d u c t i o n , b u t d i d n o t improve 

t h e match of w a t e r - c u t . To a d e q u a t e l y match t h e w a t e r - c u t 

b e h a v i o r , t h e l a b o r a t o r y c a p i l l a r y p r e s s u r e was reduced. 

T h i s r e s u l t e d i n a b e t t e r match t o w a t e r - c u t s i n t h e downdip 

w e l l s , b u t n o t i n t h e u p d i p w e l l s . A f t e r f u r t h e r a n a l y s i s 

of p e t r o p h y s i c a l and g e o l o g i c a l d a t a , i t was p o s t u l a t e d 

t h a t d i f f e r e n t r e l a t i v e p e r m e a b i l i t y and c a p i l l a r y p r e s s u r e 



r e l a t i o n s h i p s should be used f o r d i f f e r e n t p a r t s of the 

f i e l d . Using a lower c a p i l l a r y pressure f o r the updip 

w e l l s r e s u l t e d i n a b e t t e r match t o the a c t u a l water-cut. 

I n order t o match the producing g a s - o i l - r a t i o i n some 

of the w e l l s located downdip and on the edge of the f i e l d , 

the r e s e r v o i r h o r i z o n t a l and v e r t i c a l p e r m e a b i l i t y was 

adjusted, but w i t h l i t t l e improvement on the match. The 

pore volume was then increased i n order t o improve the 

match of the producing g a s - o i l - r a t i o performance of these 

w e l l s . 

In the h i s t o r y match phase of the study, more importance 

was given t o c l o s e l y matching the i n d i v i d u a l w e l l r e s e r v o i r 

pressures as measured during 1991. This i s because t h i s 

data can be analyzed and the du r a t i o n of s h u t - i n time can 

be v e r i f i e d . For comparison w i t h a c t u a l measured pressures, 

the w e l l s were s h u t - i n i n the simulator f o r the same d u r a t i o n 

as i n the f i e l d . The r e s u l t s of the w e l l r e s e r v o i r pressure 

match i s shown i n Figure 15. 

The r e s u l t s of the h i s t o r y match i s presented i n much 

greater d e t a i l i n Attachment #4 of the P i a t t , Sparks r e p o r t . 

Future P r e d i c t i o n Cases 

Future p r e d i c t i o n cases f o r primary d e p l e t i o n and 

wat e r f l o o d were analyzed. The r e s u l t s of the p r e d i c t i o n 

runs are given i n each p r e d i c t i o n case attachment. 

For the primary d e p l e t i o n cases, the w e l l s were l i m i t e d 

by an o i l or gas allowable of 80 BOPD and 160 MSCFD. The 



l i m i t i n g f l o w i n g bottomhole pressure used i s 200 psia 

assuming the wel l s are pumped o f f . An economic l i m i t of 

two BOPD or a water-cut of 95% per w e l l was used. 

I n the water f l o o d case, the w e l l s were l i m i t e d by 

an o i l or gas allowable of 80 BOPD and 160 MSCFD u n t i l 

f i l l - u p . A f t e r f i l l - u p , the w e l l s were produced a t capacity 

without a gas l i m i t . Each i n d i v i d u a l w e l l ' s production 

r a t e i s p r o p o r t i o n a l t o the w e l l ' s p r o d u c t i v i t y index 

r e l a t i v e t o the t o t a l p r o d u c t i v i t y index of a l l of the 

production w e l l s . A maximum t o t a l l i q u i d production r a t e 

of 500 BFPD per w e l l was used. 

A l i m i t i n g bottomhole i n j e c t i o n pressure of 2600 psia 

was used f o r each i n j e c t i o n w e l l . The l i m i t i n g bottomhole 

i n j e c t i o n pressure was determined from the f r a c t u r e gradient 

i n the area of .065 p s i per f o o t w i t h a s a f e t y f a c t o r of 

100 p s i . The maximum i n j e c t i o n r a t e per w e l l i s 1000 BWPD. 

This i n j e c t i o n r a t e c o n s t r a i n t was c a l c u l a t e d from a l i m i t i n g 

surface i n j e c t i o n pressure of 1000 p s i and 2600 p s i l i m i t i n g 

bottomhole i n j e c t i o n pressure. Before r e s e r v o i r f i l l - u p 

the t o t a l i n j e c t i o n r a t e i s l i m i t e d t o 1.40 of the r e s e r v o i r 

voidage. A f t e r f i l l - u p the i n j e c t i o n r a t e i s 1.0 of the 

r e s e r v o i r voidage r a t e due t o the r e d u c t i o n i n i n j e c t i v i t y 

as a r e s u l t of increasing r e s e r v o i r pressure. Each 

i n d i v i d u a l w e l l ' s i n j e c t i o n r a t e i s p r o p o r t i o n a l t o the 

we l l ' s p r o d u c t i v i t y index r e l a t i v e t o the t o t a l p r o d u c t i v i t y 

index of a l l the i n j e c t i o n w e l l s . 

Once h i s t o r y was matched, we f e l t c o n f i d e n t about 



e x t r a p o l a t i n g p r i m a r y r e s e r v e s f o r t h e C Zone and making 

w a t e r f l o o d p r e d i c t i o n r u n s . Many s c e n a r i o s were examined 

t o d e termine t h e most e c o n o m i c a l l y v i a b l e p l a n . These 

are expounded upon i n t h e P i a t t , Sparks Report i n Attachments 

6 t h r o u g h 15. 

Case #10 i n Attachment 15 most c l o s e l y matches our 

w a t e r f l o o d p l a n . I t i s a 20-acre i n f i l l d r i l l i n g program 

i n t h e h e a r t of t h e f i e l d . I t i n v o l v e s d r i l l i n g t e n w e l l s 

and c o n v e r t i n g t h r e e p r o d u c e r s . The f i n a l p l a n we are 

g o i n g t o use w i l l d r i l l n i n e w e l l s and c o n v e r t f i v e . 

A d e t a i l e d a n a l y s i s of each proposed p a t t e r n i s i n 

t h e P i a t t , Sparks Report and w i l l n o t be covered i n t h i s 

r e p o r t . 



PLAN OF OPERATION 

Fieldwide Waterflood 

I t i s planned t o waterflood the Parkway (Delaware) 

F i e l d using 40-acre, f i v e - s p o t p a t t e r n s . Water w i l l be 

from three sources: (1) Parkway Delaware produced b r i n e ; 

(2) produced b r i n e from the Tuesday Federal SWD; and (3) 

produced b r i n e from s h u t - i n w e l l s i n the area. These waters 

have been analyzed and shown t o be compatible (see C-108). 

The Bureau of Land Management and O i l Conservation 

D i v i s i o n must grant approval f o r water i n j e c t i o n i n the 

Parkway Delaware before the wa t e r f l o o d can be i n i t i a t e d . 

Since water i n j e c t i o n w i l l l i k e l y push o i l from one lease 

to another, i t i s recommended t h a t the f i e l d be u n i t i z e d 

p r i o r t o the s t a r t of water i n j e c t i o n . A discussion of 

u n i t i z a t i o n i s included l a t e r i n t h i s s e c t i o n . 

Water Requirements and Sources 

The maximum d a i l y water requirement f o r the proposed 

f l o o d i s estimated t o be 4900 BWPD f o r the f i r s t year. 

A l l the produced water i n the Parkway (Delaware) F i e l d 

w i l l be r e i n j e c t e d . However, makeup water w i l l be required 

throughout the l i f e of the f i e l d t o maintain pressure. 

A n t i c i p a t e d water i n j e c t i o n rates are shown i n Figure 16. 

Well Conversions 

Figure 17 shows those w e l l s selected f o r conversion 



t o water i n j e c t i o n f o r the Parkway (Delaware) F i e l d . The 

conversion w e l l s were selected by choosing the p a t t e r n 

which would p o s i t i o n most low r a t e or edge we l l s as 

i n j e c t o r s . The 40-acre p a t t e r n size r e q u i r e s the conversion 

of f i v e producers t o i n j e c t i o n , d r i l l i n g nine i n j e c t o r s , 

and l e a v i n g 18 a c t i v e producers i n the U n i t . The pumping 

w e l l s c u r r e n t l y have 114D pumping u n i t s on them. As f l u i d 

volumes increase, l a r g e r u n i t s w i l l be i n s t a l l e d . 

The cost estimate f o r converting an e x i s t i n g producer 

i s $30,000/well (Figure 18). Three w e l l s w i l l need the 

e x i s t i n g p e r f s squeezed. The t o t a l cost f o r converting 

f i v e w e l l s i s $255,000 (Figure 19) 

F a c i l i t i e s 

The f a c i l i t i e s investment required f o r implementation 

of a f i e l d w i d e waterflood t o t a l $230,000 and i s itemized 

i n Figure 19. Figure 20 shows the i n j e c t i o n system. I n 

order t o conserve c a p i t a l , i t i s intended t o make use of 

as much of the m a t e r i a l s on hand as p o s s i b l e . The production 

f a c i l i t i e s w i l l take advantage of e x i s t i n g production headers 

and w e l l t e s t equipment. Transfer pumps w i l l be standardized 

as much as possible f o r ease of maintenance and r e p a i r . 

Oxygen scavenging, gas blankets and f i l t e r i n g w i l l be 

provided f o r the i n j e c t i o n water t o minimize corrosion 

and i n j e c t i o n w e l l plugging. 

Economic Analysis 

The economic analysis of the proposed w a t e r f l o o d p r o j e c t 



(Figure 25) involves f o u r economic cases. Case #1 i s the 

p r o j e c t under continued operations. Case #2 evaluates 

the incremental w a t e r f l o o d reserves from only the C Sand 

and i s implemented i n 1993 . Case #3 evaluates the 

incremental reserves from the A and B Sands when they are 

opened i n 1996. Case #4 i s the t o t a l incremental e v a l u a t i o n 

of a l l three sands over the l i f e of the w a t e r f l o o d . 

A t o t a l c a p i t a l investment of $3,819,000 w i l l generate 

a discounted net cash f l o w of $26,800,000 (discounted at 

10%) and add gross incremental o i l reserves of 6370 MSTB. 

A Working I n t e r e s t of 100% and Net Revenue I n t e r e s t of 

75% were used i n the economics. O i l and gas p r i c e s of 

$20/Bbl and $1.60/MCF were used, r e s p e c t i v e l y . The t o t a l 

incremental Rate of Return before taxes discounted at 10% 

i s 51% and has a 3.7 year payout. 



UNITIZATION 

U n i t Area 

The Proposed U n i t i s comprised o f e l e v e n t r a c t s w i t h 

d i f f e r e n t w o r k i n g i n t e r e s t , r o y a l t i e s , and o v e r r i d i n g 

r o y a l t i e s . The l e g a l d e s c r i p t i o n , s i z e , r o y a l t y owner, 

o v e r r i d i n g r o y a l t y owner, and w o r k i n g i n t e r e s t ownership 

f o r each t r a c t a r e g i v e n i n E x h i b i t B. The proposed 

secondary r e c o v e r y u n i t area (boundary) o f t h e Parkway 

(Delaware) U n i t i s shown i n F i g u r e 17. 

E q u i t y Parameters 

U n i t i z a t i o n parameters are based on an e n g i n e e r i n g 

s t u d y conducted by P i a t t , Sparks & A s s o c i a t e s . D e t a i l e d 

r e s e r v o i r s i m u l a t i o n was performed on t h e C Sand and t h i s 

i n f o r m a t i o n was a p p l i e d t o t h e A and B Sands. 

Each sand has s e v e r a l parameters used t o d e t e r m i n e 

each w e l l ' s p a r t i n t h e U n i t . These parameters were agreed 

upon by M e r i d i a n , Santa Fe Energy, and S i e t e O i l & Gas 

C o r p o r a t i o n . 

1. Recoverable O i l Reserves 40% 

2. Remaining O i l Reserves 35% 

3. Usable W e l l b o r e s 5% 

4. Recoverable Gas Reserves 10% 

5. Remaining Gas Reserves 10% 

Each sand as a whole i s a l s o c o n s i d e r e d t o have a 

d i f f e r e n t p e r c e n t a g e o f t h e U n i t . T h i s p e r c e n t a g e i s based 



on each sand's recoverable o i l reserves and i s as f o l l o w s : 

A Sand 1,051,585 Bbls 25.66% 

B Sand 137,938 Bbls 3.37% 

C Sand 2,908,659 Bbls 70.97% 

T o t a l 4,098,182 Bbls 100.00% 

The Unit i s d i v i d e d i n t o 11 t r a c t s based on common working 

and revenue i n t e r e s t s . 

A SAND -- Based on completion and recompletion data, 

e i g h t w e l l s c o n t a i n a productive A Sand i n t e r v a l . These 

w e l l s are: 

Recoverable 
O i l Reserves 

Analysis 
Method 

Apache A-1 240,735 Bbls Decline Curve 

Apache A-2 195,000 Bbls Volumetric 

Apache 2 158,559 Bbls Volumetric 

Renegade 1 9,609 Bbls Decline Curve 

Renegade 2 201,399 Bbls Volumetric 

Osage 1 204,000 Bbls Volumetric 

Parkway 36-2 1,116 Bbls Decline Curve 

Parkway 36-6 41,167 Bbls Decline Curve 

T o t a l 1,051,585 Bbls 

The B Sand reserves a l l o c a t e d i n the P i a t t , Sparks 

r e p o r t f o r the Parkway 36-2 and 36-6 were included i n the 

A Sand. Based on the poor B Sand performance i n the 36-7, 

i t i s f e l t t h a t the incremental o i l f o r the 36-2 and 36-6 

i s from the A Sand. This becomes more apparent considering 

the good performance of the 36-6 which o f f s e t s Meridian's 



s u c c e s s f u l Apache A-2 r e c o m p l e t i o n . 

The v o l u m e t r i c a n a l y s i s was based on t h e Apache A-1 

r e c o v e r y . T h i s i s an i s o l a t e d A Sand producer w i t h enough 

h i s t o r y t o p e r f o r m d e c l i n e a n a l y s i s . T h i s w e l l w i l l 

u l t i m a t e l y produce 240, 735 Bbl s which i s 17% o f t h e OOIP. 

Th i s r e c o v e r y f a c t o r was t h e n a p p l i e d t o t h e o t h e r 

s t r u c t u r a l l y e q u i v a l e n t w e l l s w i t h A Sand p o t e n t i a l . 

Due t o t h e l a c k of p r o d u c t i o n h i s t o r y , t h e Apache 

2 r e s e r v e s were c a l c u l a t e d v o l u m e t r i c a l l y . Based on t h e 

IP o f t h i s w e l l , a d e c l i n e r a t e o f 37% i s necessary t o 

r e c o v e r t h e c a l c u l a t e d v o l u m e t r i c r e s e r v e s . 

B SAND -- Based on c o m p l e t i o n and r e c o m p l e t i o n d a t a , 

s i x w e l l s were a l l o c a t e d B Sand r e s e r v e s . Two w e l l s , Osage 

#4 and t h e Parkway 36-7, p r o b a b l y s h o u l d n o t be i n c l u d e d 

as B Sand p r o d u c e r s . T h i s i s due t o t h e l a c k o f i n c r e a s e d 

p r o d u c t i o n a f t e r t h e i r r e c o m p l e t i o n s . These two w e l l s 

were i n c l u d e d because P i a t t , Sparks had a t t r i b u t e d some 

B Sand p r o d u c t i o n t o them. For these r e s e r v e s t o r e c e i v e 

c r e d i t , t h e y were p u t i n t h e B Sand. The cums are nominal 

and no r e m a i n i n g r e s e r v e s were i n c l u d e d f o r e i t h e r w e l l 

because t h e y are sub-economic. The w e l l s i n c l u d e d i n t h e 

B Sand a r e : 

Recoverable A n a l y s i s 
O i l Reserves Method 

Osage 5 54,551 Bbls D e c l i n e Curve 

Renegade 3 63,501 Bbls D e c l i n e Curve 

Renegade 1 10,012 Bbl s D e c l i n e Curve 

F l a t h e a d 1 7,884 Bbls D e c l i n e Curve 



Osage 4 1,626 Bbls Decline Curve 

Parkway 36-7 364 Bbls Decline Curve 

Tot a l 137,938 Bbls 

C SAND -- The P i a t t , Sparks study on the C Sand includes 

22 w e l l s . Reservoir and w a t e r f l o o d simulations were run 

assuming t h a t a l l w e l l s were producing from the C Sand 

only. The r e s u l t s of these simulations were then applied 

t o the A and B Sands t o come up w i t h the parameters mentioned 

above. The r e s e r v o i r s i m u l a t i o n consisted of log a n a l y s i s , 

production h i s t o r y , and t r a n s i e n t w e l l t e s t s . The w e l l s 

and t h e i r recoverable o i l reserves are as f o l l o w s : 

Recoverable 
O i l Reserves 

Recoverable 
Gas Reserves 

Apache 1 197,394 Bbls 716,212 MCF 

Apache 2 137,998 Bbls 475,416 MCF 

Apache A -1 124,000 Bbls 592,185 MCF 

Apache A -2 258,486 Bbls 780,015 MCF 

Apache A -3 190,241 Bbls 604,181 MCF 

Apache A -4 74,046 Bbls 229,858 MCF 

L o n g k n i f e 1 71,663 Bbls 362,842 MCF 

Parkway 36- 1 41,000 Bbls 608,814 MCF 

Parkway 36- 2 93,817 Bbls 399,136 MCF 

Parkway 36- 3 75,444 Bbls 688,790 MCF 

Parkway 36- 4 30,862 Bbls 371,402 MCF 

Parkway 36- 6 31,088 Bbls 153,334 MCF 

Parkway 36- 7 17,116 Bbls 160,285 MCF 

F l a t h e a d 1 69,000 Bbl s 646,000 MCF 

Osage 1 312,422 Bbls 896,472 MCF 



Osage 2 239,754 Bbls 530,113 MCF 

Osage 3 230,740 Bbls 929 , 736 MCF 

Osage 4 224,582 Bbls 871,298 MCF 

Renegade 1 206,944 Bbls 761,186 MCF 

Renegade 2 257,900 Bbls 907 , 643 MCF 

Renegade 3 13,000 Bbls 74,180 MCF 

Halcon 2 11,162 Bbls 9 ,025 MCF 

T o t a l 2,908,659 Bbls 11,768,123 MCF 

RECOVERABLE/REMAINING GAS & USABLE WELLBORES — The 

recoverable gas f o r the C Sand from the P i a t t , Sparks r e p o r t 

was 4 MCF/BBL. The same r a t i o was applied t o the A and 

B Sands. The recoverable o i l was m u l t i p l i e d by fou r t o 

get the recoverable gas. The remaining gas was c a l c u l a t e d 

by s u b t r a c t i n g the cumulative gas from the recoverable 

gas. The only exception t o t h i s i s the Parkway 36-2 i n 

the A Sand. I t has produced 1,116 Bbl and 1,902 MCF. 

I t has no remaining reserves and, t h e r e f o r e , has a cumulative 

GOR less than f o u r . The usable wellbores are those t h a t 

pass through each of the three sands. A l l w e l l s penetrated 

these sands w i t h the exception of the Parkway 36-1. 

A summary of the values of each parameter on a 

t r a c t - b y - t r a c t basis f o r each sand appears i n Figure 21. 

Figure 22 gives working i n t e r e s t p a r t i c i p a t i o n s f o r each 

operator i n the f i e l d based on the parameter values i n 

Figure 21. Figure 23 gives the r o y a l t y i n t e r e s t 

p a r t i c i p a t i o n s f o r each r o y a l t y i n t e r e s t owner i n the f i e l d 

based on parameter values i n Figure 21. 
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t t , . B f f M A J E OF NEW MEXICO OIL CONSERVATION DIVISION FORM C-108 
ENERGY ANO MINERALS DEPARTMENT tom, R e v i s e d 7 - 1 -, - ^ - 8 1 

C A M * n NCW M t x t C a 

APPLICATION FOR AUTHORIZATION TD INJECT 

I . Purpose: GO Secondary Recovery • p r e a s u r e M a i n t e n e f . c c • Dinnosal D Storage 
Appl ice t ion q u a l i f i e s fo r admin i s t r a t ive approval? Q y c a (xlno 

I I . Operatort . S ie te O i l & Gas C o r p o r a t i o n 

Addrescj P . O . BOX 2523 

- * V 1 I I , 

X I , 

Contact pa r ty ! R O b e r t Lee Phono.- . 5.05-62 2 - 2 20 ? 

I I I . Well data: Complete the data required on the reverse side of t h i s form for each well 
ptopooed fo r i n j e c t i o n . A d d i t i o n a l sheets may be attached i f necessary. 

I V . Ic t h i s on oxpaneion of an e x i s t i n g p ro jec t? Q yes Q 
I f yes, give the D i v i s i o n order number a u t h o r i z i n g the p r o j e c t 

no 

— V. Attach a map that i d e n t i f i e s n i l wells end leases w i t h i n two miles of any proposed 
i n j e c t i o n well with a one-half mile radius c i r c l e drawn around each proposed i n j e c t i o n 
w e l l . This c i r c l e i d e n t i f i e s the well's area of review. 

_ * V l . Attach a tabulation of uaLa on a l l wells of p u b l i c record Within the area of review which 
penetrate the proposed i n j e c t i o n zone. Such date s h a l l ' i n c l u d e a description of each 
well s type, construction, date d r i l l e d , l o c a t i o n , depth, record of completion, end 
o schematic of any plugged well i l l u s t r a t i n g a l l plugging d e t a i l . 

V I I . Attach data on tho proposed operation, including? 

1. Proposed average and maximum d a i l y r a t e and Volume of f l u i d s to be in j e c t e d ; 
2. Whether the system i s open or closed; 
>. Proposed average and maximum i n j e c t i o n pressure.; 
h . Sources and an appropriate analysis of i n j e c t i o n f l u i d and compatibility with 

tho receiving formation i f other than r e i n j e c t e d produced water; and 
I f i n j e c t i o n i s for disposal purpoees i n t o a zone not productive of o i l or gas 

at or w i t h i n one mile of the proposed w e l l , attach a chemical analysis of 
the disposal zone formation water (may be measured or i n f e r r e d from e x i s t i n g 
l i t e r a t u r e , studies, nearby w e l l s , e t c . ) . . 

Attach appropriate geological data on the i n j e c t i o n zone inc l u d i n g appropriate l i t h o l o g i c 
d e t a i l , geological name, thickness, end depth. Give the geologic name, and depth to -
bottom of e l l underground sources of drinking water (aquifers containing waters with 
t o t a l dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed 
i n j e c t i o n zone as woll as any such source known to be immediately underlying the 
i n j e c t i o n i n t e r v a l . 

ZX. Describe the proposed (stimulation program, i f any, 

X. Attach appropriate logging end test data on the w e l l . ( i f w e l l logs have been f i l e d 
with the Div i s i o n they need not be resubmitted.) 

5. 

Attach a chemical analysis of fresh water from two or moro fresh water wells ( i f 
evsilable and producing) w i t h i n ono mile of any i n j e c t i o n or disposal well showing 
location of wells and dates samples were taken, 

X I I . Applicants for disposal wells must make an a f f i r m a t i v e statement that they have 
examined available geologic and engineering data and f i n d no evidenco of open f a u l t s 
or any other hydrologic connection between the disposal zone and any underground 
source of drinking water, 

X I I I . Applicants must complete the "Proof of Notice" aection on the reverse side of t h i s form. 

XIV. C e r t i f i c a t i o n • • 

I hereby c e r t i f y that the information submitted w i t h t h i s a p p l i c a t i o n i s true end correct 
to the best of my knowledge end b e l i e f . 
K o- m c i Robysfc free i " T i t i c Production Manager 

Signature: . Oatoi ' 

« I f the information required under Sections VI, V I I I , X, and XI above haa been previously 
oubmitted, i t need not be duplicated and resubmitted. Please show the date and circumstance 
of tho e a r l i e r s u b m i t t a l . 

b i ^ l it I inn r fiM • r, „ ; „ r. t O-'J »-



FORM C-10ft Side 2 

I I I . WELL DATA ' " 

A, The fo l lowing wel l dflLa ntuut he submitted f o r ench i n j e c t i o n well covered by thiG a p p l i c a t i o n 
The data must be both in tabular and schematic form and chn l l include! 

( l i LcnBo nnme; Well No.; l o c a t i o n hy S e c t i o n , Township, nnd ftnnqe; nnd f o o t o i j c 
l o c u t i o n w i t h i n the s e c t i o n . 

(2) Cnch cnui(ii) a l r i m j used w i t h i t s s i z e , s e t t i n g depth, sacks of cement used, hol e 
s i z e , top o f cement, and how such top was determined, 

(3) A d e s c r i p t i o n o f the t u b i n g to be U3ed i n c l u d i n g i t s s i z e , l i n i n g m a t e r i a ) , ond 
s e t t i n g depth. 

(4) The name, model, and s u i t i n g depth of the pucker used or a d e s c r i p t i o n o f any o t h e r 
SDtil syBtcm or Assembly used. 

D i v i s i o n D i s t r i c t o f f i c e s have s u p p l i e s o f Well Data Sheets which may be uced or which 
moy be used ne models f o r t h l a purpose. App 1 i emits f o r several i d e n t i c a l wel I n ntuy 
submit u " t y p i c a l dutn sheet" r a t h e r t han s u b m i t t i n g tho data f o r ench w e l l . 

0. The f o l l o w i n g must, be s u b mitted f o r each I n j e c t i o n w e l l covered by t h i s a p p l i c a t i o n . A l l 
items ituat be ;«ddresitted f o r the i n i t i u l w e l l . Rpsporsra f o r a d d i t i o n a l w e l l s need be shown 
only when d i f f e r e n t . I n f o r m a t i o n shown on schematics need not be repented. 

(1) The name o f the i n j e c t i o n f o r m a t i o n and, i f a p p l i c a b l e , the f i e l d or pool name. 

(2) The i n j e c t i o n i n t e r v a l and whether i t i s p e r f o r a t e d or open-hole. 

O ) State i f the w e l l was d r i l l e d f o r i n j e c t i o n o r , i f n o t , the o r i g i n a l purpose o f the w e l l 

( O Cive the depths o f any o t h e r p e r f o r a t e d i n t e r v a l s a n d - d e t a i l on the sacks o f cement or 
b r i d g e plugs used t o seal o f f such p e r f o r a t i o n s . 

(5) Give the depth to and name o f the n e x t h i g h e r and next lower o i l or gas zone I n the 
area of the w e l l , i f any. 

'XIV. PROOF Of NOTICE 

A l l a p p l i c a n t s must f u r n i s h p r o o f t h a t a copy o f the a p p l i c a t i o n has been f u r n i s h e d , by 
c e r t i f i e d ur r e g i s t e r e d m a i l , t o the owner of the s u r f a c e o f the land on which the wolJ, 
i e to be l o u u t u d und t o euch l e a s e h o l d o p e r a t o r w i t h i n o ne-half m i l e c f the w e l l i D c n t i o n , 

Where an a p p l i c a t i o n i s s u b j e c t to a d m i n i s t r a t i v e a p p r o v a l , a p r o o f o f p u b l i c a t i o n must 
be submitted. Such p r o o f t h a l l c o n s i s t o f e copy of the. l e g a l advertisement which was 
p u blished i t ) the county i n which the w e l l i a l o c a t e d . The contents of such a d v e r t i s e m e n t 
must include: 

(1) The name, address, phono number, end c o n t a c t p a r t y f o r the a p p l i c a n t ; 

(2) the Intended purpose o f the i n j e c t i o n w e l l ; w i t h the exact l o c a t i o n of s i n g l e 
w e l l s or the . s e c t i o n , township, end rengf? l o c a t i o n of m u l t i p l e w e l l s ; 

(3) the f o r m a t i o n name and depth w i t h expected maximum i n j e c t i o n r a t e s and p r e s s u r e s ; ond 

(4) a n u t a t i o n t h a t i n t e r e s t e d p a r t i e s must f i l e o b j e c t i o n s or requests f o r h e a r i n g w i t h 
the O i l Conservation O i v i s i o n , P, D. Box 2008, Sante Fe, New Mexico 87^01 w i t h i n 15 
days. 

NO ACTION Witt. OE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN 
SUOMITTCD. 

NQTICE: Surface owners or o f f s e t o p e r a t o r s must f i l e eny o b j e c t i o n s or requests f o r h e a r i n g 
of a d m i n i s t r a t i v e a p p l i c a t i o n s w i t h i n 15 doys from the date t h i s a p p l i c a t i o n was 
mailed to them* 



SIETE OIL & GAS CORPORATION 

WELL: APACHE A - 3 CURRENT LOCATION: 
FIELD: PARKWAY DELAWARE 890 FNL & 990 FEL 
INTERVAL: DELAWARE SEC 35 T19S R29E 
Comp: 4/21/89 EDDY COUNTY, NM 
IP: 216 BOPD, 126 MCFGPD, 65 BWPD 
SPUDDED: 3/22/89 API # : 30-15-26079 

> SURFACE CASING: 
RAN 359' 13 3/8" 48# H-40 CSG. CMT TO SURFACE 

INTERMEDIATE CASING: 
RAN 3200" 8 5/8" 24# & 28# K-55 & S-80 CSG. 
CMT TO SURFACE. 

PRESENT COMPLETION INTERVAL: 
k —PERFED INTERVAL 4221 - 3 9 ' 

> PRODUCTION CASING: 
RAN 4549' 5 1/2" 14# K-55 CSG. CMT TO SURFACE. 

DRAWN BY: BJG 
DATE: MARCH 23,1992 

TD: 4550" 
PBTD: 4501' 



SIETE OIL & GAS CORPORATION 

WELL: APACHE A - 3 PROPOSED LOCATION: 
FIELD: PARKWAY DELAWARE 890 FNL & 990 FEL 
INTERVAL: DELAWARE SEC 35 T19S R29E 
Comp: 4/21/89 EDDY COUNTY, NM 
IP: 216 BOPD, 126 MCFGPD, 65 BWPD 
SPUDDED: 3/22/89 API #: 30-15-26079 

BAKER AD-1 PACKER SET @ 4170' 

PLASTIC COATED TBG SET @ 4170" 

SURFACE CASING: 
RAN 359' 13 3/8" 48# H-40 CSG. CMT TO SURFACE 

INTERMEDIATE CASING: 
RAN 3200' 8 5/8" 24# & 28# K-55 & S-80 CSG. 
CMT TO SURFACE. 

PRESENT COMPLETION INTERVAL: 
<—PERFED INTERVAL 4221 - 3 9 ' 

> PRODUCTION CASING: 
RAN 4549' 5 1/2" 14# K-55 CSG. CMT TO SURFACE. 

DRAWN BY: BJG 
DATE: MAY 19, 1992 

TD: 4550' 
PBTD: 4501' 



PARKWAY WATERFLOOD UNIT 

APACHE A-3 - CONVERT TO INJECTION 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n well information (see attached schematic) 

Tabular data 

1. Lease: Apache A 

Well No: #3 

Location: 890' FNL & 990' FEL, Sec 35 T19S R29E, Eddy 
County, NM 

2. Casing: 13 3/8" intermediate @ 359', c i r c cement to 
surface. 
8-5/8" intermediate § 3200', c i r c cement to 
surface. 
5-1/2" production @ 4550', c i r c cmt t o surface. 

3. I n j e c t i o n tubing: + or - 130 j t s 2-3/8", 4.7 l b / f t , J-55 
i n t e r n a l l y p l a s t i c coated tubing. 

4. Packer: Baker Model AD-1 i n j e c t i o n packer set @ 4170'. 

B. Other well information 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : Parkway 

2. E x i s t i n g p e r f o r a t i o n s 4221-39'. 

3. This w e l l was o r i g i n a l l y d r i l l e d as an o i l producer. 

4. There are no other zones completed i n t h i s w e l l b o r e . 

5. W i t h i n the area of t h i s p r o j e c t the Yates formation i s 
m a r g i n a l l y p r o d u c t i v e a t a depth of 1440'. 



SIETE OIL & GAS CORPORATION 

WELL: APACHE A - 4 CURRENT LOCATION: 
FIELD: PARKWAY DELAWARE 990'FNL & 940'FEL 
INTERVAL: DELAWARE SEC 35 T19S R29E 
Comp: 8/16/89 EDDY COUNTY, NM 
IP: 93 BOPD, 175 MCFGPD, 420 BWPD 
SPUDDED: 7/13/89 API # : 30-15-26143 

ELEVATION: 3310'GR 
ZERO: 15'AGL 

> SURFACE CASING: 
RAN 353' 13 3/8" 48# K-55 CSG. CMT TO SURFACE 

INTERMEDIATE CASING: 
RAN 3200' 8 5/8" 24# K-55 & 28# S-80 CSG. 
CMT TO SURFACE. 

PRESENT COMPLETION INTERVAL: 
k—PERFED INTERVAL 4210-46' & 4295"-4461' 

> PRODUCTION CASING: 
RAN 4550' 5 1/2" 15.5# K-55 CSG. TOC @ 1956' 

DRAWN BY: BJG 
DATE: MARCH 23, 1992 

TD: 4550" 
PBTD: 4500' 



SIETE OIL & GAS CORPORATION 

WELL: APACHE A - 4 PROPOSED LOCATION: 
FIELD: PARKWAY DELAWARE 990'FNL & 940'FEL 
INTERVAL: DELAWARE SEC 35 T19S R29E 
Comp: 8/16/89 EDDY COUNTY, NM 
IP: 93 BOPD, 175 MCFGPD, 420 BWPD 
SPUDDED: 7/13/89 API # : 30-15-26143 

ELEVATION: 3310'GR 
[RO: 15'AGL 

BAKER A D - I PACKER SET@ 4160' 

PLASTIC COATED TBG SET @ 4160' 

t> SURFACE CASING: 
RAN 353' 13 3/8" 48# K-55 CSG. CMT TO SURFACE 

INTERMEDIATE CASING: 
RAN 3200* 8 5/8" 24# K-55 & 28# S-80 CSG. 
CMT TO SURFACE. 

PRESENT COMPLETION INTERVAL: 
k—PERFED INTERVAL 4210-46' & 4295'-4461' 

CIBP TO ISOLATE PERFS @ 4295-4461' 

> PRODUCTION CASING: 
RAN 4550' 5 1/2" 15.5# K-55 CSG. TOC @ 1956' 

DRAWN BY: BJG 
DATE: NOV 2, 1992 

TD: 4550' 
PBTD: 4500" 



PARKWAY WATERFLOOD UNIT 

APACHE A-4 - CONVERT TO INJECTION 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n well information (see attached schematic) 

Tabular data 

1. Lease: Apache A 

Well No: #4 

Location: 990' FNL & 940' FEL, Sec 35 T19S R29E, Eddy 
County, NM 

2. Casing: 13 3/8" intermediate @ 353', c i r c cement to 
surface. 
8-5/8" intermediate @ 3200', c i r c cement to 
surface. 
5-1/2" produ c t i o n @ 4550', TOC § 1956' based on 
CBL. 

3. I n j e c t i o n tubing: + or - 130 j t s 2-3/8", 4.7 l b / f t , J-55 
i n t e r n a l l y p l a s t i c coated tubing. 

4. Packer: Baker Model AD-1 i n j e c t i o n packer set @ 4160'. 

B. Other well information 

1. I n j e c t i o n formation: Delaware 

F i e l d : Parkway 

2. E x i s t i n g p e r f o r a t i o n s 4210-46'. 

3. This w e l l was o r i g i n a l l y d r i l l e d as an o i l producer. 

4. The o r i g i n a l completion a t 4295-4461' w i l l be i s o l a t e d 
w/CIBP. 

5. W i t h i n the area of t h i s p r o j e c t the Yates formation i s 
m a r g i n a l l y productive a t a depth of 1440'. 



SIETE OIL & GAS CORPORATION 

WELL OSAGE FEDERAL #5 CURRENT LOCATION: 
FIELD: PARKWAY DELAWARE 1980'FSL & 760'FWL 
INTERVAL: DELAWARE SEC35T19S R29E 
Comp: 1/16/89 EDDY COUNTY, NM 
IP: 62 BOPD, 89 MCFGPD, 83 BWPD 
Spudded: 17 1/2" HOLE ON 11/30/88 API # : 30-15-26029 

ELEVATION: 3319'GR 
ZERO: 8'AGL 

EQUIPMENT IN HOLE 

SN @ 4093' 

> SURFACE CASING: 
RAN 5 JTS (186') 20- 94# K-55 CSG, SET @ 172'. 
CMT W/200 SXS. HEII W/4% CACL. 
RAN 9 JTS (382') 13 3/8* 54.5# K-55 CSG, SET @ 
364'. CMT W/100 SXS 35/65 POZA W/6% D-20 
3% S -1 25# D-29, TAIL-IN W/200 SXS HEII W/3% 
S-1 ,25# D-29, DID NOT CIRC. 1* CMT TO SURF. 

INTERMEDIATE CASING: 
RAN 75 JTS (3204") 8 5/8" 24# J -55 CSG, SET @ 
3200'. CMT W/100 SXS 35/65 POZA + ADDITIVES, 
500 SXS 35/65 POZ + ADDITIVES, TAIL-IN W/200 
SXS HEII + ADDITIVES, 1" CMT TO SURFACE. 

PRESENT COMPLETION INTERVAL: 
<—PERFED INTERVAL 4135-4150' (11 SHOTS) 

SPOT 1 BBL ACID OVER PERFS, SET PKR @ 4061' 
ACIDIZE W/2000 GAL 15% HCL + 22 BALLSEALERS, 
BROKE @ 2300, AIR-3 BPM, AIP-1540, BALLED 
OUT @ 3420'. FPIP-1460, ISIP-950, 10 MIN-940. 
FRACED W/15000GAL 30# CROSSLINK, 2000# 100 
MESH, 19,440# 20/40, 8400# 12/20, AIR-4 BPM, 
MAX-1868, FPIP-1415, ISIP-1030, @ 5 MIN-984 
@ 10 MIN-975, @ 15 MIN-966. 

> PRODUCTION CASING: 
RAN 21 JTS (5008') 5 1/2* 15.5# J-55 CSG 
SET @ 5000', CMT W/450 SXS. TAIL-IN STANDARD + 
ADDITIVES. TOC @ 2540' 

DRAWN BY: BJG 
DATE: SEPT. 2,1992 

TD: 5000' 
PBTD: 4958' 



SIETE OIL & GAS CORPORATION 

WELL: OSAGE FEDERAL #5 PROPOSED LOCATION: 
FIELD: PARKWAY DELAWARE 1980'FSL & 760'FWL 
INTERVAL: DELAWARE SEC 35 T19S R29E 
Comp: 1/16/89 EDDY COUNTY, NM 
IP: 62 BOPD, 89 MCFGPD, 83 BWPD 
Spudded: 17 1/2" HOLE ON 11/30/88 API # : 30-15-26029 

ELEVATION: 3319'GR 
ZERO: 8'AGL 

BAKER AD-1 PACKER @ 4170 '—> 
PLASTIC COATED TBG SET @ 4170' 

> SURFACE CASING: 
RAN 5 JTS (186') 20" 94# K-55 CSG, SET @ 172'. 
CMT W/200 SXS. HEII W/4% CACL. 
RAN 9 JTS (382') 133/8* 54.5# K-55 CSG, SET @ 
364*. CMT W/100 SXS 35/65 POZA W/6% D-20 
3% S -1 25# D-29, TAIL-IN W/200 SXS HEII W/3% 
S - 1 , 25# D-29, DID NOT CIRC. 1" CMT TO SURF. 

INTERMEDIATE CASING: 
RAN 75 JTS (3204') 8 5/8* 24# J -55 CSG, SET @ 
3200*. CMT W/100 SXS 35/65 POZA + ADDITIVES, 
500 SXS 35/65 POZ + ADDITIVES, TAIL-IN W/200 
SXS HEII + ADDITIVES, 1" CMT TO SURFACE. 

PRESENT COMPLETION INTERVAL: 
<—PERFED INTERVAL 4135-4150'. SQUEEZE W/CMT 

PROPOSED COMPLETION INTERVAL 
<—PERF 4220 - 4300', FRAC W/40000 GAL 30# X-LINK 

AND 115,000# SAND. 

> PRODUCTION CASING: 
RAN 21 JTS (5008') 5 1/2" 15.5# J-55 CSG 
SET® 5000', CMT W/450 SXS. TAIL-IN STANDARD + 
AD D ITIVES. TOC @ 2540' 

DRAWN BY: BJG 
DATE: MARCH 6, 1992 

TD: 5000' 
PBTD: 4958' 



PARKWAY WATERFLOOD UNIT 

OSAGE #5 - CONVERT TO INJECTION 

NMOCD Form C-108 Section I I I 

I I I . Data on in j e c t i o n w e l l ( s ) 

A. I n j e c t i o n well information (see attached schematic) 

Tabular data 

1. Lease: Osage 

Well No: #5 

Location: 1980' FSL & 760' FWL, Sec 35 T19S R29E, Eddy 
County, NM 

2. Casing: 20" surface § 172' , c i r c cement to surface. 
13-3/8" intermediate @ 382', c i r c cement to 

surface. 
8-5/8" intermediate § 3204', c i r c cement to 
surface 
5-1/2" production @ 5008', TOC @ 2540' based on 
CBL. 

3. I n j e c t i o n tubing: + or - 130 j t s 2-3/8", 4.7 l b / f t , J-55 
i n t e r n a l l y p l a s t i c coated tubing. 

4. Packer: Baker Model AD-1 i n j e c t i o n packer s e t § 4170'. 

B. Other well information 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : Parkway 

2. Pe r f o r a t e d i n t e r v a l w i l l be between 4220 and 4300'. 

3. This w e l l was o r i g i n a l l y d r i l l e d as an o i l producer. 

4. The o r i g i n a l completion a t 4135-4150' w i l l be squeezed 
w i t h a t l e a s t 100 sacks of cement. 

5. W i t h i n the area of t h i s p r o j e c t t h e Yates formation i s 
m a r g i n a l l y p r o d u c t i v e a t a depth of 1440'. 



SIETE OIL & GAS CORPORATION 

WELL: RENEGADE FEDERAL #3 CURRENT LOCATION: 
FIELD: PARKWAY DELAWARE 2230'FNL & 760* FWL 
INTERVAL: DELAWARE SEC 35 T19S R29E 
Comp: 1/27/89 EDDY COUNTY, NM 
IP: 50 BOPD, 62 MCFGPD, 80 BWPD (GOR 1240) GRAVITY 39.6 
Spudded: 17 1/2" HOLE ON 11/15/88 API # : 30-015-26006 

ELEVATION: 3312" GR 
ZERO: 8'AGL 

TOPS 

1. DEL "A" - 3983' 
2. DEL " B " - 4073' 
3. DEL "C" - 4240' 

EQUIPMENT IN HOLE 

CIBP @ 4298' 

SN @ 4524' 

> SURFACE CASING: 
RAN 9 JTS 13 3/8' 48# CSG, SET @ 363". 
CMT W/600 SXS, TAIL-IN W/100 SXS. 
CIRC 60 SXS TO PIT. 

INTERMEDIATE CASING: 
RAN 76 JTS 8 5/8" 24 & 32# CSG, SET @ 3202'. 
CEM W/ 590 SXS, TAIL-IN W/200 SXS, DID NOT CIRC. 
1" CMT TO SURFACE 

< — -PERF 4127-4142' (11 SHOTS). ACID W/1000 GAL FRAC W/ 
14000 GAL 30#X-LINK, 2000# 100 MESH, 20000# 20/40 
8000# 12/20. (1/19/89) 

•-PERF 4328-4349' (15 SHOTS) ACID W/1000 GALS. FRAC W/ 
17000 GALS 30# X-UNK, 2000# 100 MESH, 27000# 20/40 
12000# 12/20. (12/8/88) 

-PERF 4557-4578' (15 SHOTS). ACID W/1000 GAL FRAC W/ 
18000 GAL 30# XL, 2000# 100 MESH, 27000# 20/40 
12000# 12/20. (12/3/88) 

> PRODUCTION CASING: 

< -

RAN 120 JTS 5 1/2" 15.5# CSG, SET @ 5000'. CMT W/450 SXS, 
TAIL-IN STD W/.7% D-127 FLA, 5# D-44. TOC @ 2566' 

DRAWN BY: BJG 
DATE: SEPT. 2,1992 

TD: 5000' 
PBTD:4298' 



SIETE OIL & GAS CORPORATION 

WELL: RENEGADE FEDERAL #3 (PROPOSED) 
FIELD: PARKWAY DELAWARE 
INTERVAL: DELAWARE 
Comp: 1/27/89 
IP: 50 BOPD, 62 MCFGPD, 80 BWPD (GOR 1240) GRAVrTY 39.6 
Spudded: 17 1/2" HOLE ON 11/15/88 

LOCATION: 
2230' FNL & 760' FWL 
SEC35T19S R29E 
EDDY COUNTY, NM 

API #: 30-015-26006 

ELEVATION: 3312'GR 
ZERO: 8'AGL 

BAKER AD-1 PACKER @ 4190'-> 
PLASTIC LINED TBG SET @ 4190' 

CIBP @ 4298' CIBP 

m m 

> SURFACE CASING: 
RAN 9 JTS 13 3/8" 48# CSG, SET @ 363'. 
CMT W/400 SXS, TAIL-IN W/100 SXS. 
CIRC 60 SXS TO PIT. 

INTERMEDIATE CASING: 
RAN 76 JTS 8 5/8" 24 & 32# CSG, SET @ 3202'. 
CEM W/ 190 SXS, TAIL-IN W/200 SXS, DID NOT CIRC. 
1" CMT TO SURFACE 

PRESENT COMPLETION INTERVAL: 
DELAWARE 

<—PERF 4127-4142' SQUEEZE WITH CEMENT 

PROPOSED COMPLETION INTERVAL 
< —PERF 4240-4310' FRAC W/40,000 GAL 30# XL 

115000# 20/40. 

<—PERF 4328-4249' 

<—PERF 4557-4578' 

> PRODUCTION CASING: 
RAN 120 JTS 5 1/2" 15.5# CSG, SET @ 5000'. CMT W/450 SXS, 
TAIL-IN STD W/.7% D-127 FLA, 5# D-44. TOC @ 2566' 

DRAWN BY: BJG 
DATE: AUGUST 2, 1991 

TD: 5000' 
PBTD:4298' 



PARKWAY WATERFLOOD UNIT 

RENEGADE #3 - CONVERT TO INJECTION 

NMOCD Form C-108 Section I I I 

I I I . Data on injection well(s) 

A. Injection well information (see attached schematic) 

Tabular data 

1. Lease: Renegade 

Well No: #3 

Location: 2230' FNL & 760' FWL, Sec 35 T19S R29E, Eddy 
County, NM 

2. Casing: 13 3/8" surface @ 363', c i r c cement to surface. 

8-5/8" intermediate § 3202', cement to 
surface 
5-1/2" production @ 5000', TOC § 2566' based on 
CBL. 

3. Injection tubing: + or - 131 j t s 2-3/8", 4.7 lb/ft, J-55 
internally plastic coated tubing. 

4. Packer: Baker Model AD-1 injection packer set § 4190'. 

B. Other well information 

1. I n j e c t i o n formation: Delaware 

Fiel d : Parkway 

2. Perforated i n t e r v a l w i l l be between 4 2 40 and 4 310'. 

3. This well was o r i g i n a l l y d r i l l e d as an o i l producer. 

4. The o r i g i n a l completion at 4127-4142' w i l l be cement 
squeezed with at least 100 sacks of cement. 

5. Within the area of t h i s p r o j e c t the Yates formation i s 
marginally productive at a depth of 1440'. 



SIETE OIL & GAS CORPORATION 

WELL: FLATHEAD STATE #1 (CURRENT) 
FIELD: PARKWAY 
INTERVAL: DELAWARE 
Comp: 8/23/90 
I P - 52 BOPD, 128 BWPD, 50 MCFGPD (EST) 
API#: 30-015-26433 

LOCATION: 
330' FNL & 1650' FEL 
SEC 2 T20S R29E 

Eddy County, N.M. 

Spudded 26* HOLE ON 7/26/90 

ELEVATION:3320' GR 
ZERO: 

EQUIPMENT IN HOLE 

< 

> SURFACE CASING - ran 10 JTS 20#, SET @ 340' 
CEM W/ 320 SXS, TAIL-IN W/250 SXS. DID NOT CIRC. 
1 INCHED TO 72', CEM W/ 90 SXS, CIRC 9 SXS TO PIT 
(7/27/90) 

> INTERMEDIATE CASING - RAN 29 JTS 13 3/8" 54.5#, SET 
@ 1250'. CEM W/680 SXS, TAIL-IN W/250 SXS, CIRC 10 
SXS TO PIT (7/30/90 

INTERMEDIATE CASING - RAN 72 JTS 8 5/8" 24#, 
SET @ 3000'. CEM W/250 SXS + 820 SXS, TAIL-IN W/240 
SXS, CIRC 150 SXS TO PIT. (8/03/90) 

< 

PRESENT COMPLETION INTERVAL 

Delaware 

1 st set of perfs 4118-4146' (14 HOLES) .ACID W/1000 GAL. 
FRAC W/17000 GAL 30# KL, 2000# 100 MESH, 23300# 
20/40, 8300# 12/20 (8/21/90) 

> PRODUCTION CASING - 105 JTS 5 1/2" 15.5#, SET @ 4500' 
CEM W/450 SXS, TAIL-IN W/150 SXS. (TOC @ 155') 

DRAWN BY: BJG 
DATE: JUNE 17, 1991 

TD: 4500' 
PBTD: 4455' 



SIETE OIL & GAS CORPORATION 

WELL: FLATHEAD STATE # 1 (PROPOSED) 
FIELD: PARKWAY 
INTERVAL: DELAWARE 
Comp: 8/23/90 
I P - 52 BOPD, 128 BWPD, 50 MCFGPD (EST) 
API#: 3 0 - 0 1 5 - 2 6 4 3 3 

LOCATION: 
330' FNL & 1650' FEL 
SEC 2 T20S R29E 

Eddy County, N.M. 

Spudded 26* HOLE ON 7/26/90 

ELEVATION:3320' GR 
ZERO: 

SURFACE CASING - ran 10 JTS 20#, SET @ 340' 
CEM W/ 320 SXS, TAIL - IN W/250 SXS. DID NOT CIRC. 
1 INCHED TO 72' , CEM W/ 90 SXS, CIRC 9 SXS TO PIT 
(7/27/90) 

INTERMEDIATE CASING - RAN 29 JTS 13 3/8" 54.5#, SET 
@ 1250'. CEM W/680 SXS, TA IL - IN W/250 SXS, CIRC 10 
SXS TO PIT (7/30/90 

EQUIPMENT IN HOLE 

BAKER A D - 1 PACKER SET @ 4 2 1 5 ' - >| 
PLASTIC COATED TBG SET @ 4215' 

INTERMEDIATE CASING - RAN 72 JTS 8 5/8" 24#, 
SET @ 3000'. CEM W/250 SXS + 820 SXS, TAIL- IN W/240 
SXS, CIRC 150 SXS TO PIT. (8/03/90) 

PRESENT COMPLETION INTERVAL 

Delaware 

< PERFS 4118-4146 ' SQUEEZE W/CEMENT. 

PROPOSED COMPLETION INTERVAL 
PERF 4266-4350. FRAC W/40000 GAL 30# X - U N K AND 
115,000# SAND. 

> PRODUCTION CASING - 105 JTS 5 1/2" 15.5#, SET @ 4500' 
CEM W/450 SXS, TAIL- IN W/150 SXS. (TOC @ 155') 

DRAWN BY: BJG 
DATE: JUNE 17, 1991 

TD: 4500' 
PBTD: 4455' 



PARKWAY WATERFLOOD UNIT 

FLATHEAD STATE #1 - CONVERT TO INJECTION 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n well information (see attached schematic) 

Tabular data 

1. Lease: Flathead 

Well No: #1 

Location: 330' FNL & 1650' FEL, Sec 2 T20S R29E, Eddy-
County, NM 

2. Casing: 20" surface @ 340', c i r c cement to surface. 
13-3/8" intermediate @ 1250', c i r c cement to 
surface 
5-1/2" production § 4500', TOC @ 155' based on 
CBL. 

3. I n j e c t i o n tubing: + or - 132 j t s 2-3/8", 4.7 l b / f t , J-55 
in t e r n a l l y p l a s t i c coated tubing. 

4. Packer: Baker Model AD-1 i n j e c t i o n packer set @ 4215'. 

B. Other well information 

1. I n j e c t i o n formation: Delaware 

F i e l d : Parkway 

2. Perforated i n t e r v a l w i l l be between 4266-4350'. 

3. This w e l l was o r i g i n a l l y d r i l l e d as an o i l producer. 

4. The o r i g i n a l completion a t 4118-4146' w i l l be cement 
squeezed w i t h a t l e a s t 100 sacks of cement. 

5. W i t h i n the area of t h i s p r o j e c t the Yates formation i s 
ma r g i n a l l y p r o d u c t i v e a t a depth of 1440'. 



SIETE OIL & GAS CORPORATION 

TYPICAL INJECTOR FOR PARKWAY WATERFLOOD 

ELEVATION: 3310'GR 

SET BAKER AD-1 PKR@ 
APPROX, 4100' 
PLASTIC LINED TBG SET @ 
APPROX. 4100' 

— > 

> SURFACE CASING: 
SET 350', 20" CSG, CIRC CEMENT TO SURFACE. 

INTERMEDIATE CASING: 
SET 1150* 13-3/8" CSG, CIRC CEMENT TO 
SURFACE. 

2ND STRING INTERMEDIATE: 
SET 3200" 8-5/8" CSG, CIRC CEMENT TO 
SURFACE. 

PERFORATE DELAWARE "C" SAND FROM 
APPROXIMATELY 4150 TO 4350'. FRAC 
W/40,000 GAL30# XL AND 115,000# 20/40 SAND 

> PRODUCTION CASING: 
SET 4400' 5-1/2" CSG, CIRC CEMENT TO SURFACE 

DRAWN BY: BJG TD: 4400' 



PARKWAY WATERFLOOD UNIT 

TYPICAL INJECTION WELL 

NMOCD Form C-108 Section I I I 

I I I . Data on i n j e c t i o n w e l l ( s ) 

A. I n j e c t i o n w e l l i n f o r m a t i o n (see attached schematic) 

Tabular data 

1. Lease: Parkway Waterflood U n i t 

Well No: T y p i c a l new w e l l . 

L o c a t i o n : Various 

2. Casing: 20" surface § 300', c i r c cement t o surface. 
13-3/8" intermediate @ 1150', c i r c cement t o 
surface. 
8-5/8" intermediate @ 3200', c i r c cement t o 
surface 
5-1/2" produc t i o n @ 4400', c i r c cement t o 
surface. 

3. I n j e c t i o n t u b i n g : + or - 128 j t s 2-3/8", 4.7 l b / f t , J-55 
i n t e r n a l l y p l a s t i c coated t u b i n g . 

4. Packer: Baker Model AD-1 i n j e c t i o n packer s e t @ 4100'. 

B. Other w e l l i n f o r m a t i o n 

1. I n j e c t i o n f o r m a t i o n : Delaware 

F i e l d : Parkway 

2. P e r f o r a t e d i n t e r v a l w e l l be between 4150 and 4350' 
depending on the w e l l l o c a t i o n . 

3. New i n j e c t i o n w e l l s w i l l be d r i l l e d f o r the purpose of 
i n j e c t i o n . 

4. There w i l l be no other p e r f o r a t e d or t e s t e d i n t e r v a l s i n 
the new i n j e c t i o n w e l l s . 

5. W i t h i n t h e area of t h i s p r o j e c t the Yates formation i s 
m a r g i n a l l y p r o d u c t i v e a t a depth of 1440'. This formation 
w i l l have 2 s t r i n g s of casing across i t . 
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THE PETROLEUM CORPORATION 

WELL: PETCO STATE COM #2 
FIELD: PARKWAY 
INTERVAL: WOLFCAMP 
Comp: 7/4/71 
IP: N/A 
Spudded: 5/24/71 

LOCATION: 
660' FSL & 1980' FWL 
SEC26T19R29 
EDDY COUNTY, NM 

API #: 

ELEVATION: 3340'GL 
ZERO: 

SET 10 SK CMT PLUG @ SURF. 

SET 35 SK CMT PLUG @ 640-540' 

SET 35 SK CMT PLUG @ 1072-972' 

SET 35 SK CMT PLUG @ 3850-3750' 

SET 50 SK CMT PLUG @ 5505-5405' 

SET BRIDGE PLUG @ 9550' W/8 SKS <• 
ON TOP. 

> SURFACE CASING: 
SET 11 3/4" @ 605' W/600 SXS 

< 8 5/8" CSG SHOT OFF @ 1012' 

INTERMEDIATE CASING: 
SET 8 5/8" @ 3800' W/700 SXS 

< 4 1/2" CSG SHOT OFF @ 5500'. 

DRAWN BY: BJG TD: 10685 
PBTD: 9651' 



H O . O T C O P I E S R E C E I V E D 

D I S T R I B U T I O N 

S A N T A F E \ 
F I L E _ 
U . S . G . S . 

L A N D O F F I C E 

O P E R A T O R i 

R E C E I V E D 
NEW MEXICO OIL CONSERVATION COMMISSION 

Form C-103 
Supersedes Old 
C-102 and C-103 
Effect ive 1-1-65 

p - 3 2 h * C 7 ? 
*J : L 

Sa. Indicate Type of Lease 

State 2 5 F e e Q 

5. S ta te O i l & Gas L e a s e N o . 

L-3355 
SUNDRY NOTICES AND REPORTS ON WELLS 

( D O N C T U S E T H I S F O R M F O R P R O P O S A L S T O O R I L L O R T O D E E P E N O R P L U G B A C K T O A D I F F E R E N T R E S E R V O I R . 
U S E " A P P L I C A T I O N F O R P E R M I T ( F O R M C - 1 0 1 ) F O R S U C H P R O P O S A L S . ) 

O I L 

W E L L W E L L I [ 

7. Unit Agreement Name 

2 . Name of Opera tor / 

THE P ETR OLEUM COR POR ATION ^ 
8. Farm or Lease Name 

Petco State Com. 
3. Address of Operator 

3303 Lee Parkway, Dallas, Texas 75219 
9. Well No. 

4. Location of Well 

N 660 South 
U N I T L E T T E R . . F E E T F R O M T H E . 

1980 
. L I N E A N O . . F E E T F R O M 

LO. Fie ld and Pool, or Wildcat 

Parkway Wolfcamp 

West 
L I N E , S E C T I O N . 

26 
. T O W N S H 1 P . 

19 29 

\S. Elevation (Show whether DF, RT, GR, etc.) 

GL-3340 
16. 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 
NOTICE O F I N T E N T I O N T O : SUBSEQUENT REPORT OF: 

P E R F O R M R E M E O I A I A L W O R K { j 

T E M P O R A R I L Y A B A N D O N | ) 

PULL OR ALTER CASING j ' \ 

P L U G A N O A B A N O O 1 

C H A N G E P L , 

- • 

ANS Q 

• 

R E M E D I A L W O R K 

C O M M E N C E D R I L L I N G O P N S . 

C A S I N G T E S T A N O C E M E N T JQ.B 

O T H E R 

• 
• 
• 

A L T E R I N G C A S I N G 

P L U G A N O A B A N D O N M E N T 

17. Describe Proposed or Completed Operations (Clearly state all pertinent details, and give pertinent dates, including estimated date of starting any propose.: 
work) SEE RULE I f03. 

1 Loaded hole w/gel mud. 
1 Set bridge plug at 9550' & dump 8 sxs. cement on top. 
3. Shot 4-1/2" casing at 5500' & pulled 5500' of 4-1/2" casing, 
f- Set 50 sack cement plug 5505 to 5405 feet. 
L Set 35 sack cement plug 3850 to 3750 feet. 
5. Shot 8 5/8" casing at 1012 feet and pulled 1012 feet of 8-5/8" casing. 
7 Set 35 sack cement piug 1072 to 972 feet. 
? Set 35 sack cement plug 640 to 540 feet. 
), Set 10 sack cement plug at surface. 
I . Installed 4 inch markeR X - / H~ 7 2-

Prepare to clean up location — will advise when ready for inspection. 

'-9. I hereby cert ify that the information above is true and complete to the best of my knowledge and belief. 

^ V i > , ^ Q . 9 i U ^ ^ Petroleum Engineer _ Feb. 21, 1972_ 

C/sr 's ^ L A a u Q A & m P E S 7 0 S j y M 1 4 1372 
' ' / ' < ^ ' i - W ^ ' T I T L E O A T C ° W ' ~ A P P R O V E D BY '• — 

f - O N D I T l O N S O F A P P R O V A L . I F A N Y : 



SIETE OIL & GAS CORPORATION 

WELL: # 1 - 3 5 FEDERAL WALTER LOCATION: 
FIELD: WILDCAT 660" FN & 660'FW 
INTERVAL: BONE SPRING SEC35 20S29E 
Comp: 1/9/56 EDDY COUNTY, NM 
IP: NONE 
Spudded: 11/22/55 API #: 

SET 150 SK CMT PLUG @ 
SURFACE TO 500' 

ELEVATION: 3319' 
ZERO: _ 

<Q - ~ [ T ' ] U> SURFACE CASING: 
SET 11 3/4" @ 153" W/150 SXS 

SET 25 SK CMT PLUG @ 1130-1200" m 
< 

SET 25 SK CMT PLUG @ 3223-3293' 

INTERMEDIATE CASING: 
SET 8 5/8" @ 1200' W/250 SXS 

< — SHOT OFF 5 1/2" CSG @ 3293' 

SET 25 SK CMT PLUG @ 4455-4645' 

> PRODUCTION CASING: 
SET 5 1/2" @ 4700' W/225 SXS 

DRAWN BY: BJG TD: 6014* 



l Y J i m 9-331i 
{Feb. ] 

Budget Bureau 42-K368.3. 
Approvil expires 12-31-S5. 

% 

— — — — 

(SUBMIT IN TRIPLICATE) 

UNITED STATES l ' r ~ ' ° 
DEPARTMENT OF THE INTERIOR 
.. f . G E O L O G I C A L SURVEY?.; ; 

Land Off ic . 

I No. 

Unit 

SUNDRY NOTICES AND REPORTS ON WELLS 

NOTICE OF INTENTION TO DRILL SUBSEQUENT REPORT OF WATER SHUT-OFF 

NOTICE OF INTENTION TO CHANGE PLANS SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING 

NOTICE OF INTENTION TO TEST WATER SHUT-OFF SUBSEQUENT REPORT OF ALTERING CASING. z 
NOTICE OF INTENTION TO RE-DRILL OR REPAIR WELL 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE 

SUBSEQUENT REPORT OF RE-DRILLING OR REPAIR 

SUBSEQUENT REPORT OF ABANDONMENT-
I 

NOTICE OF INTENTION TO PULL OR ALTER CASING ' SUPPLEMENTARY WELL HISTORY 

NOTICE OF INTENTION TO ABANDON WELl : 

( I N D I C A T E A B O V E B Y C H E C K M A R K N A T U R E O F R E P O R T . N O T I C E , O R O T H E R D A T A ) 

—atoawy , 19..5& 

fNl Well No is located ft . from., i k i line and ft. from line of sec. .35.. 

(H Sec. and Sec. Ho.) (Twp.) (Meridian) (Range) 

f i e ld ) ' (County r<^subdivision} (State or Territory) 

The elevation of the derrick floor above sea level is j f f i f f i f t . |33uJf«} 

DETAILS OF WORK 
(S ta t* n a m * * or a n d expected d e p t h s t o o b j e c t i v e sands ; show sizes, w e i g h t s , a n d l e n g t h s o f proposed casings; i nd i ca t e m u d d i n g j obs , c e m e n t 

i n g p o i n t s , a n d a l l o t h e r i m p o r t a n t proposed w o r k ) 

•sail «ea* s&gffti aa& t&a&eeeA £&3mr$ W!&r 
pam st *Ss£Bg mg#&&33& Hewitt 3&sss& iewsl. 

353 SOU 

I u n d e r s t a n d t h a t t h i s p l a n of w o r k m u s t receive a p p r o v a l i n w r i t i n g b y t h e Geo log ica l Survey be fo re opera t ions may be c o m m e n c e d . 

Company . _ _ S ^ f » _ ^ 3 . _ . ^ ^ ^ . . M . . ^ M « ^ ^ _ . _ 

Address 

t i . J . C O V E f l l ^ J N T M I N T I N G O f F I C E 1 6 — 8 4 3 7 - 5 



bDDY WILDCAT •TArxK.M. KROCNLIIN 2 3 H J - 5 6 

Union O i l of C d i f - #1-35 - Fed . 3519» 
Walter 

66C 'FNL 3c FWL 
3ec. 35, T. R. 29 ^ 

Pr'cA 

l l 3A- 153-15C 
c 5/O-120G-250 
5 1/2-4̂ 700-225 

- I . — , — 

T T o * 

Anhy 195 
"/.Salt 257 

1 12k3 
Yataa 1335 
Dela Sd. 39UC 
_Bone Sprlnc-s 5690 

601)',' Li» 
Swb. 1CC% SW 



EDDY, Ji.H. SEC I 35-19S-29E K-SSv 
Union Oil Co. - #1-36 - Fed Walter PAGE \? 

C r d . 15£7-79 r o c . 52 ' j 10* hard dae dolo, 5 - 1 ^ ' dolo 
f x l n s t n . on vert f r a c r . 16' dolo ahale ptga • 6-1/2 ' 
•and grey aome f l u o r por bldg. o i l , 4« dolo hard 
dse N3. 10• l i t e grey sand, f l u o r bldg o i l . 

Ord. 3378-3424 reo . 49* dark gray fx dsa, lime au l f .odor 
no show* 

C r d . 3983-4033 reo.50' grey f g . sand w/sho of s a l t wtr . 
D3T 3952-4033 o£ 8 h r a . reo . 1150' MCSW w/??S PP 60-596# 

S I P 1445# 20 mins, 
DST 4204-63 op 2 h r a . reo. 100' SO&HGCM, FP 70-80# S I P 

96# 20 Biins. 
Took s idowal l ©orea 3635-4906, SW Cores fgs w/sSO, 
4616'fg sd s t n , f l u o r , 4821' fg sd a l l s t n . 1823 fg sd goo 

f l u o r , 46^5' f g . sd 330. 4627' fg sd s t n , f luor 
4629' fg 3d a i i f l u o r 4635' fg sd no sho. 4638« fg sd 

no « h o . 4849' fg w/SSO, 4861' fg sd w/SSG, 4887' fg sd 
a ha lay N3, 4906» fg ad NS. 

CONT'D OW AOS 3 



, N 3SCI 35-19S-29E 
,on Oil - #1-35 - Fed, Walter 

K-83&0-66 
JAOE 3 

< t 4610-32 ptcr f a i l e d a t r pier, 
iST 4611-4647 op 1 hr 30 mlna rec . 1&0' a o i l k GCX 6 to 

X0# o i l FP 500 SIP 12250 20 mina. 
5 r f 68/4612-89 A/500 MSA, SF 10,000 4612-89 Swb p\ r t ol ' 

load awb d r y . 



SIETE OIL & GAS CORPORATION 

WELL: LAMBIE #1 
FIELD: WILDCAT 
INTERVAL: BONE SPRING 
Comp: 9/6/61 
IP: 
Spudded: 7/24/61 

LOCATION: 
1980' FN & 660" FE 
SEC 3 20S 29E 
EDDY COUNTY, NM 

API #: 

ELEVATION: 3324' 
ZERO: 

SET 25 SK CMT PLUG @ 200-300' 

SET 25 SK CMT PLUG @ 1200-1300' 

SET 25 SK CMT PLUG @ 1740-1840" 

SET 25 SK CMT PLUG @ 2350-2450' 

SET 25 SK CMT PLUG @ 2540-2640' 

SET 25 SK CMT PLUG @ 3090-3190' 

SET 25 SK CMT PLUG @ 4200-4300' 

SET 50 SK CMT PLUG 5490-5690' 

DRAWN BY: BJG 

> SURFACE CASING: 
SET 13 3/8' CSG @ 304' W/400 SXS 

TD: 5690' 



couNTvEddy FIF,.D Wildcac ^TATEN.M. 

WC OFI 21 Paso Natural Gas Co. & Texas Crude Oil Co. 

s e c . 3 r . 20S ^ L K ' 29E SUR. CO-ORD. 

LOC 1980 ' f r N L i n e & 6 6 0 ' f r E L i n e o f Sec 
M l . FROM P & A CLASS. 

SPUD. 7-2<i -61 COMP. 9 - 6 - 6 1 F O R M A T I O N O A T U M F O R M A T I O N D A T UN 

— p T 

B SDrss5672 : 

CSG. a SX. 1 
13 V 8 , ; 30a ' 4Q0 1 

! 1 
I ! 

T 3 G . DEPTH S IZE 1 ! 1 
LOGS £'_ Gr? RA INO HC A 1 i 1 

5690 ' ao 
,P 

:MT. ' D A I L Y S A T E ; 3 s a w CH GCR 3 TY C. P. T. P. - S S 

PLUGGED & ABANDONED 

Distribution limited and publication Drcnibited by subscribers' acreemem. 
Reproduction ri?his reserved by Williams & Lae Scoutin? Service, Inc. 

CON" ?9QP D E ? - : - ; 1 4 . OOQ ' 1 

" A l " F,R. 7-27-61 Devonian 

7- 21-61 D r i ^ . 2145 : anhy. & do l 
3- 2-61 Amended proposed depth . was 5 5GC Bone 
3- 3-51 D r l g . 2590' do io , 
3- 1^-31 D r l g 3 750 ! d o i o . 
3_ 21-61 Dr lg . 4-5 6'' do l o . & =d. 
3- 23-61 D r l g . 5142' d o i o , 

5-61 TD 56 90' d o i o , , WOO. Ra n logs at 
11-61 TD 5690 ' d o l o . , P LUGGED & ABANDON 

No ce 5 ^ 5 . 



F o r m 9-831 a 
(Pel). 1941) 

i t 9 

T-20-S 
(SUBMIT IN TRIPLICATE) 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Budget Bureau No. 42-R3SM. 
Approval expires 12-31-60. 

L a n d O f f i c e . . New-Mexico. 
, N N M 01062 
Lease no. _ . 

U n l t L a m b i e Fede ra l 

R - 2 9 - E 

^ 6 SUNDRY NOTICES AND REPORTS ON WELLS 

NOTICE OF INTENTION TO DRILL 

NOTICE OF INTENTION TO CHANGE PLANS 

NOTICE OF INTENTION TO TEST WATER SHUT-OFF 

NOTICE OF INTENTION TO RE-DRILL OR REPAIR WELl 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE 

NOTICE OF INTENTION TO PULL OR ALTER CASING 

NOTICE OF INTENTION TO ABANDON WELL 

SUBSEQUENT REPORT OF WATER SHUT-OFF 

SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING.. 

SUBSEQUENT REPORT OF ALTERING CASING 

SUBSEQUENT REPORT OF RE-DRILLING OR REPAIR... 

SUBSEQUENT REPORT OF ABANDONMENT 

SUPPLEMENTARY WELL HISTORY 

( I N D I C A T E A B O V E B Y C H E C K M A R K N A T U R E O F R E P O R T . N O T I C E . O R O T H E R D A T A ) 

Lambie Federa l #1 September..! 1961.. 

Well No. is located ..1980 ft from.. [ line and .660....ft. from j line of sec. ...3. 

3EJA...NE1A 
04 See. anJ See. No.) 

Wildca t 
(Field) 

T-.20-S .R-29-E. . . 
(Twp.) (Range) 

Eddy... _ 
(County or Subdivision) 

N M P M 
(Meridian) 

.New..M exic o 
(State or Territory) 

The elevation of the derrick floor above sea level is 3515^1. f t . 

DETAILS OF WORK 
(State name* of a n d expected dep ths t o o b j e c t i v e u n d s ; show si u s , weights . , a n d l e n g t h s o f proposed casings; i n d i c a t e m l i d d i n g jobs , c e m e n t 

ing: p o i n t s , a n d a l l o t h e r i m p o r t a n t proposed w o r k ) 

The above-descr ibed -well was plugged and abandoned on September 6, 1961, 
setting the fo l l owing cement plugs: (8 plugs f r o m 5690' to 300') 

JAM 3 0 IS92 

1. 5690 ' t o 5 4 9 0 ' w / 5 0 s x 
2 . 4 3 0 0 ' t o 4 2 0 0 ' w / 2 5 sx 
3. 3190' t o 3090 ' w / 2 5 s x 
4 . 2 6 4 0 ' t o 2 5 4 0 ' w / 2 5 s x -

5. 2450 ' t o 2 3 5 0 ' w / 2 5 s x 
6 . 1840' to 1740' w / 2 5 s x r* r~ ~ 

7. 1300' to 1200' w / 2 5 s x u. r-

8. 300 ' t o 2 0 0 ' w / 2 5 s x 
" • ....0 

A 3" i r o n pipe f o r w e l l iden t i f i ca t ion permanent ly set i n the surface cas ing. 
I u n d e r s t a n d t h a t t h i a p l a n of w o r k m u a t receive a p p r o v a l l n w r i t i n g - b y t h a Geologica l Survey before ope ra t ions m a y be c o m m e n c e d . 

Company ?1 Paso .Natura l Qa^ Company ^ 

Address 2005 Wi lco Bu i ld ing 

Midland, , , .Texas. By 

- _ — Title Di\rLsbn-P.etx-nIe.virn. Engineer ...a k _ 
E. Locke t t GPO 8 5 10 4 0 



WRS COMr'LlrTIOlSl REPORT ' -
COMPLETIONS - - ' SEC 2 TWP 20S RGE 29E 
H # 30-T-OQ37 06/21/91 30-01J5-2617Q-0QQQ PAGE 1 

NMEX EDDY * 330FNL 990FEL SEC NE NE 
STATE ^ : f * : : : f S « " ^ : W > * « S S f * : « : > » ^ ^ 

CHEVRON USA D 
OPERATOR : : : V : : : : A V 3 : ; : V : ^ WELL CLASS I N I T ^ F I N «!5 

2 AGAVE " I K " STATE 
WELL NO. ^ > ' ^ ' ^ > ^ > ^ ' ^ ' ^ > ' ^ ^ : LEASE N A M E ; " * " * f f i s W ^ ^ 

PARKWAY 
OPER E L E v * * * " ' ^ " ^ ^ 

API 30-015-26170-0000 
a t t i S o v s x j ^ ^ N 0 K^Km:»:: i i>::; :5i>pc SMIT OR WELL 1.0. NO. 

06/19/1991 ROTARY VERT AB-LOC 
SPUD DATE :SSiSHBsmS5Kl!SSJ!coMP. DATE SS^iivSffiTYPE TOOL HOLE TV?^^*1*™™*""*™*^ 

5300 DELAWARE 
PROJ. DEPTH iS ;:5BpROJ. FORM « : : : : ; * ^ W : : C O N T R A C T O R 

DRILLERS T D L O G T . D . : ¥ : % : — P L U G BACK TD OLD T.D. ffi^S^KWSSSWFORM T.D. 

LOCATION DESCRIPTION 

16 MI NE CARLSBAD, NM 

DRILLING PROGRESS DETAILS 

CHEVRON USA 
BOX 1150 
MIDLAND, TX 79702 
915-687-7100 

08/18 LOC/1989/ 
06/19 ABND LOC 

C o p y n g M » C 1 9 S 

R » D r o c u c u o r t 

Prohibnad 

IC# 300157017289 
/pTN" Petroleum Information 

Corporation 



SIETE OIL AND GAS CORPORATION 

Parkway Waterflood Project 

NMOCD Form C-108 Sections VII - X I I I 

VII. Injection Data 

1. Injection Rates 
a. Proposed average daily water injection i s 38 0 

BWPD/Well. 
b. Maximum rate of daily water injection i s 500 BWPD/Well. 

2. The injection station for the gathering and processing 
injection water w i l l be a closed system. 

3. Injection Pressures 
a. Proposed average daily injection pressure i s 700 PSI. 
b. Maximum daily injection pressure i s 8 00 PSI*. 
* Note: Maximum injection pressure abides by .2 PSI/Ft 
maximum injection pressure imposed by the NMOCD. 

4. Chemical analysis of i n j e c t i o n and formation water (see 
attached water a n a l y s i s ) . 
a. Proposed i n j e c t i o n f l u i d w i l l be produced Delaware 

water and water from the Tuesday Federal Salt Water 
Disposal Well. The Martin Water Lab analysis dated 
2/12/92 , indicates no co m p a t i b i l i t y problems with 
mixing these two waters. 

5. Water i n j e c t i o n w i l l be i n t o a zone c u r r e n t l y productive of 
o i l and gas. 

V I I I . * Geologic Data: See Attached Geologic Description 

IX. The Delaware zones t o be completed w i l l be perforated and 
fractur e stimulated s i m i l a r the e x i s t i n g completions. 
We an t i c i p a t e p e r f o r a t i n g the zones with 1 shot per 1-1/2 
feet and f r a c i n g w i t h 40,000 gal and 115,000# sand. 

X. Well logs f o r the wells to be converted have been 
previously submitted. 
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The w e l l t e s t s as of 1/1/92 are as f o l l o w s : 

EST. 
CUM. 
PROD. 

BOPD BWPD MCFPD MBO 

APACHE 3-A 59 18 133 63 
APACHE 4-A 20 40 45 17 
OSAGE 5 2 20 90 55 
RENEGADE 3 10 20 120 62 
FLATHEAD 1 9 40 0 7 

X I . The water a n a l y s i s f o r the shallow f r e s h water zone i s 
shown on th e M a r t i n Water Lab a n a l y s i s dated 2/12/92. 

X I I . I , Robert Lee, a Production/Reservoir Engineer f o r S i e t e 
O i l and Gas Corporation and i n beha l f o f , have compiled and 
examined a l l a v a i l a b l e geologic and engineering data and 
have not found any evidence o f h y d r o l o g i c connections 
between the proposed Parkway Delaware Waterflood P r o j e c t 
i n j e c t i o n zone and any source of underground d r i n k i n g 
water. 

X I I I . Proof o f Notice - requirements 
1. See attached m a i l i n g l i s t and r e g i s t e r e d mail 

c e r t i f i c a t e s . 



GEOLOGY 

The Parkway (Delaware) F i e l d produces o i l and gas from the 
sandstones of the Permian age Delaware Mountain Group. In the 
Parkway F i e l d , the major source area for the Delaware c l a s t i c s was 
the Pedernal Massif to the northwest. Delaware sands accumulated 
on and behind the Capitan, Goat Seep and Getaway carbonate shelves 
during Guadalupian time. As the sand load increased to the point 
of being hydrdlogically and t e c t o n i c a l l y unstable, i t moved as a 
gravity induced density flow through gaps i n the reef, down the 
reef slope through channels and out into the Delaware Basin 
depocenter. Subsequently these c l a s t i c s were reworked by deep-
water longshore currents forming elongated sand bodies subparallel 
to the basin margin. 

The Parkway (Delaware) F i l e d i s a combination s t r u c t u r a l -
s t r a t i g r a p h i c trap of the upper portion of the Delaware Mountain 
Group c l a s t i c s . The areal extent of the o i l production portion of 
the Parkway a n t i c l i n a l feature i s s l i g h t l y l a r g e r than one square 
mile. Stratigraphy plays an important r o l e i n the Parkway F i e l d in 
that the Delaware sand i n t e r v a l i s e f f e c t i v e l y divided by 
impermeable dolomitic shale b a r r i e r s into three major reservoirs, 
the A, B, and C. The C reservoir i s further subdivided by minor 
dolomitic shale b a r r i e r s into the C l , C2, and C3. The C l , C2, and 
C3 r e s e r v o i r s each have a d i s t i n c t g a s - o i l contact. The cross-
section i s attached i l l u s t r a t i n g the subdivision of the Parkway 
(Delaware) f i e l d into the A, B, and C Sands. 

The c o r r e l a t i v e w e l l l o g tops f o r each of the Delaware A, B, 
and C sands were chosen by the Parkway Delaware Committee and 
independently v e r i f i e d by Michael G. Clemenson, Petroleum 
Geologist, r e t a i n e d by the Engineering Committee. A series of 
e i g h t s t r u c t u r a l cross-sections through the Parkway F i e l d were 
co n s t r u c t e d t o demonstrate the c o n t i n u i t y and l a t e r a l thickness 
v a r i a t i o n s f o r each of the r e s e r v o i r s , as w e l l as t o represent each 
i n t e r v a l where the w e l l s had been p e r f o r a t e d . 

Delaware C Sand 

The Delaware C Sand i s a massive sand body w i t h an o v e r a l l 
average gross thickness of approximately 12 0 f e e t . The C Sand i s 
the primary producing r e s e r v o i r of the Parkway F i e l d . 

The top o f the Delaware C Sand occurs a t a subsea depth of 
-793 t o -925 f e e t i n the productive w e l l s on the Parkway s t r u c t u r e . 
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Figure 7 i s a structure map on top of the C Sand. Seventeen well 
have been perforated i n the Delaware C Sand. As previously noted, 
the Delaware C i n t e r v a l i s subdivided by impermeable dolomitic 
shale b a r r i e r s into three separate r e s e r v o i r s , the C l , C2, and C3. 

The need to subdivide the C Sand was recognized by varying gas-oil 
contacts within wells completed in the C Sand. Evidence that the 
C l , C2, and C3 are s t r a t i g r a p h i c a l l y separate r e s e r v o i r s was based 
on a n a l y s i s of neutron-density crossover "gas e f f e c t " and 
production t e s t data provided by the operators. The f i e l d wide 
co r r e l a t i o n of dolomitic shale beds within the massive C Sand 
further confirmed that the C Sand was ac t u a l l y comprised of three 
separate r e s e r v o i r s , each with i t s own d i s t i n c t g a s - o i l contact. 
The subsea depth of the gas-o i l contacts for each of the reservoirs 
are as follow: 

Cl - -808 feet 
C2 825 feet 
C3 - -850 feet 

The average gross i n t e r v a l from top to base i f each of the 
res e r v o i r s i s as follow: 

Cl - 15 feet 
C2 - 3 6 feet 
C3 - 70 feet 

Isopach maps are attached showing gross thickness for the Cl, C2, 
and C3. 

Net sand i s o l i t h and net pay isopach maps of each of the 
res e r v o i r s were constructed using data from the r e s u l t s of the 
well-log a n a l y s i s generated by Pi a t t , Sparks and Associates, Inc. 
These net sand i s o l i t h maps of the Delaware C l , C2, and C3 are also 
attciched. These maps were constructed using log anal y s i s cutoff 
parameters of porosity greater than or equal to 16% and shale 
column l e s s than 50%. The average net thickness for each of the 
res e r v o i r s i s as follows: 

Cl - 6 f e e t 
C2 - 18 f e e t 
C3 - 43 f e e t 

Net gas pay isopach maps of the Delaware C l , C2, and C3 are 
attached. The net gas pay thickness were determined using l o g 
an a l y s i s c u t o f f parameters of p o r o s i t y g r e a t e r than 16% shale 
volume l e s s t h a t 50%, and water s a t u r a t i o n l e s s than 55%. The 
thi c k n e s s of the gas cap was then mapped f o r each r e s e r v o i r using 
t h a t i n t e r v a l above the subsea depth of the g a s - o i l contacts l i s t e d 
above f o r the r e s p e c t i v e r e s e r v o i r s . 
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The average thickness of the net gas pay for each rese r v o i r i s as 
follows: 

C l - 5 feet 
C2 - 10 feet 
C3 - 8 feet 

Net o i l pay isopach maps for the C l , C2, and C3 reservoirs 
using log analysis cutoff parameters of porosity greater than 16%, 
shale column l e s s than 50%, and water saturation l e s s than 55% were 
constructed and are attached. The i n t e r v a l mapped i s from the base 
of the gas cap (gas-oil contact) to the subsea depth where water 
saturation exceeds 55%. The average thickness of the net o i l pay 
for each reservoir i s as follows: 

C l - 5 feet 
C2 - 16 feet 
C3 - 41 feet 

Isopermeability maps for the C l , C2, and C3 rese r v o i r s , using 
average permeability data generated by P i a t t , Sparks and 
Associates, Inc. were constructed and are presented. 

Delaware B Sand 

The t op of the Delaware B Sand occurs a t a subsea depth o f 
approximately -655 t o -831 f e e t i n p r o d u c t i v e w e l l s on the Parkway 
s t r u c t u r e . The average gross t h i c k n e s s o f the B Sand i s 14 8 f e e t . 
The average net thickness o f t h e B Sand using l o g a n a l y s i s c u t o f f 
parameters of p o r o s i t y g r e a t e r than 15% and shale volume less than 
50% os 85 f e e t . The Delaware B Sand has an average net pay 
thickness of 50 f e e t based on l o g a n a l y s i s c u t o f f parameters of 15% 
p o r o s i t y , shale volume l e s s than 50%, and water s a t u r a t i o n s less 
than 55%. Figure 23 i s a s t r u c t u r e map on top of the B Sand. The 
B Sand i s separated from t he C Sand by 5 t o 20 f e e t of d o l o m i t i c 
shale. Nine w e l l s i n the Parkway F i e l d have been p e r f o r a t e d i n the 
B i n t e r v a l . 

Delaware A Sand 

The top of the Delaware A sand occurs a t a subsea depth of 
approximately -590 t o -700 f e e t i n p r o d u c t i v e w e l l s on the Parkway 
s t r u c t u r e . The average gross t h i c k n e s s of the Delaware A Sand i d 
75 f e e t . The average net thi c k n e s s of the A Sand using l o g 
ana l y s i s c u t o f f parameters of p o r o s i t y g r e a t e r than 15% and shale 
volume less than 50% i s 50% i s 40 f e e t . The Delaware A Sand has an 
average net pay thickness i f 21 f e e t based on l o g a n a l y s i s c u t o f f 
parameters of p o r o s i t y g r e a t e r than 15%, shale volume less than 
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50%, and water saturations less than 55%. The A Sand i s separated 
from the B Sand by 5 to 17 feet of shale. Five wells i n the 
Parkway Field have been perforated i n the A Sand. 

Fresh Water Zones 

The Rustler Formation i s an overlying fresh water zone that 
exists from 100-200; i n depth. This zone has 767 ppm chlorides and 
t o t a l dissolved solids of 3481 ppm. See the attached Martin Water 
Lab analysis on 2/12/92. There are no underlying fresh water zones 
i n t h i s area. 



P. O. BOX I 4 C 8 
M O N A H A N S . T E X A S 7 9 7 5 6 

PH. 9 4 3 - 3 2 3 4 OR 5 6 3 - 1 0 4 O 

T O : Mr. Robert Lee 

Martin Water Laboratories, Inc. 

R E S U L T O F W A T E R A N A L Y S E S 

L A B O R A T O R Y N O . 

P. 0. Box 2523, Roswell NM 88202 

7 0 9 W. I N D I A N A . 
M I D L A N D . T E X A S 7 9 7 0 1 

P H O N E 6 8 3 - 4 S 2 1 

29253 

S A M P L E R E C E I V E D 2 - 5 - 9 2 

RESULTS R E P O R T E D 2 - 1 2 - 9 2 

COMPANY S ie te O i l & Gas C o r p o r a t i o n LEASE Proposed Parkway Delaware W a t e r f l o o d 
FIELD OR POOL Parkway (Delaware) 

SECTION BLOCK SURVEY COUNTY Eddy • • STATE- NM 

S O U R C E O F S A M P L E A N D D A T E T A K E N : 

Raw water - taken, from Osage #8 water supply well. NO. 1 

N O 2 Produced water - taken from Osage $1. 

NO. 3 Disposal water - taken from Tuesday Federal Salt Water Disposal. 

NO. 4 Raw water - taken from Amax water w e l l . 
R E M A R K S : 

C H E M I C A L . A N D P H Y S I C A L P R O P E R T I E S 

N O . 1 N O . 2 N O . 3 N O . 4 

S p e c i f i c G r a v i t y at 60 * F . 1.0045 1.1570 1.1352 1.1396 
p H When Sampled 

p H When R e c e i v e d 4.73 6.94 6.96 7.68 
Bica rbona te as HCO3 78 66 146 200 

Supersa tu ra t ion as C a C 0 3 — 8 12 4 
Undersa tu ra t i on as C a C 0 3 236 — — — 

T o t a l Hardness as C a C 0 3 2.040 59.000 49.000 16.000 
C a l c i u m as C a 656 19.200 15.600 1 .920 
Magnes ium as Mg 97 2.673 2.410 2.722 
Sodium a n d / o r P o t a s s i u m 331 65.291 54.200 74.89S 
Su l fa te as SO4 1.552 589 461 6.169 
C h l o r i d e as C l 767 142,038 117.892 122,153 
I ron as Fe 1.0 10.8 4 . 1 0.04 
Bar ium as 8 a 

T u r b i d i t y . E l e c t r i c 

Co lo r as P t 

T o t a l S o l i d s . C a l c u l a t e d 3.481 229.858 190.729 208.0S9 
Tempera ture * F . 

Carbon D i o x i d e . . Ca lcu la ted . - - . . ,-.:.;.v..- : . v ^ . < - . • .N » - . v w . , , . a „ . . . . ... :.>..•• 14 ........ .. • 23 . . ... - . 7 
D i s s o l v e d O x y g e n , 

Hydrogen S u l f i d e 0.0 0.0 0.0 0.0 
R e s i s t i v i t y , o h m s / m at 7 7 * F . 2.01 0.052 0.060 0.057 
Suspended Oi 1 

F i l t r a b l e So l i ds as m g / | 

Vo lume F i I t e r e d . m l 1 
t 
1 
1 

R e s u l t s Repor ted A s M i l l i g r a m s Per L i t e r 

A d d i t i o n a l D e t e r m i n a t i o n s A n d Remarks 



p. O. BOX 1 4 6 8 
M O N A H A N S . T E X A S 7 0 7 3 6 

PH. 0 4 3 - 3 2 3 4 OR 5 6 3 - 1 0 4 0 

TO: 

P. 
Mr. Robert Lee 

-Martin. Water Laboratories, Inc. 

R E S U L T O F W A T E R A N A L Y S E S 

L A B O R A T O R Y NO. 

0. Box 2523 Roswell, NM 88202 
S A M P L E R E C E I V E D _ 

RESULTS R E P O R T E D . 

7 0 9 W. I N D I A N A 
M I D L A N D . T E X A S 7 9 7 0 1 

P H O N E 6 8 3 - 4 5 2 1 

29253 (Page 2) 
2-5-92 
2-12-92 

COMPANY Siete O i l & Gas Corporation LEASE Proposed Parkway Delaware Waterflood 
FIELD OR POOL Parkway (Delaware) _____ 
SECTION B L O C K SURVEY C O U N T Y M i — S T A T E NM 
S O U R C E O F S A M P L E A N D D A T E T A K E N : 

Raw water - taken from Eddy.Potash water well. 
NO. i 

NO. 2 

NO. 3 

NO. 4 

Amax Lake Water. 

C H E M I C A L A N D P H Y S I C A L P R O P E R T I E S 

NO. 1 NO. 2 NO. 3 NO. 4 
S p e c i f i c G r a v i t y a t 60 * F . 1.1657 1.2273 
pH When Sampled 

p H When R e c e i v e d 7.66 7.82 
Bica rbona te as HCO3 120 102 

Supersa tu ra t ion as C a C 0 3 4 0 
Unde rsa tu ra t i on as C a C 0 3 — . 

T o t a l Hardness as C a C 0 3 17.000 19.500 
C a l c i u m as C a 2.480 920 
Magnes ium as Mg 2.624 4.180 
Sodium a n d / o r P o t a s s i u m 91.035 129.126 
Su l fa te as SO4 4.344 7.428 
C h l o r i d e as C l 149,140 207,375 
I ron as Fe . - 0.54 0.54 
Bar ium as Ba 

T u r b i d i t y . E l e c t r i c 

C o l o r as F t 

T o t a l S o l i d s . C a l c u l a t e d 249,743 349,132 
Tempera tu re * F . 

.-. Carbon Q iox ido . . C a l c u l a t e d , . . . - . - . x - . , ••„> • . -»^ . . -3 
D i s s o l v e d O x y g e n . 

Hydrogen S u l f i d e 0.0 0.0 
R e s i s t i v i t y , o h m s / m at 77 * F . 0.051 0.041 
Suspended O i l 

F i l t r a b l e So l i ds as m g / | 

Vo lume F i I t e r e d , m l 

R e s u l t s Repor ted A s M i l l i g r a m s Per L i t e r , 

Additional Determinations And Remarks L e t t e r o f r e c o m m e n d a t i o n a t t a c h e d . 

/ / 

Form No. 3 

By . 



P.O. BOX 1468 
MONAHANS, TEXAS 79756 
PH. 943-3234 or 563-1040 

Martin Water Laboratories, Inc. 
WATER CONSULTANTS SINCE 1953 709 W. INDIANA 

MIDLAND, TEXAS 79701 
PHONE 683-4521 

BACTERIAL AND CHEMICAL ANALYSES 

February 12, 1992 

Mr- Robert Lee 
Siete Oil & Gas Corporation 
P. 0. Box 2523 
Roswell, NM 88202 

Subject: Recommendation relative to Laboratory No. 29253 (2-5-92) 
Proposed Parkway Delaware Waterflood. 

Dear Mr. Lee: 

As per your letter received 2-5-92, the objective of this study i s to evaluate the 
compatibility between the various waters represented in the above listed analysis. 
Interpretations are made on the basis of water samples submitted and on the assump
tion that they represent the average characteristics of each water. We feel confi
dent that these waters w i l l l i k e l y be similar to this study; therefore, the inter
pretations herein should be valid. Those aspects of the study regarding the above 
objectives are as follows: 

1. The supply water from Osage #8 shows to be compatible with a l l of the 
other individual waters. Therefore, we can consider i t open regarding 
which water the supply water i s mixed with for the purposed of compati
b i l i t y . There are two factors to be considered in the supply water as 
follows: 

A. Any mixture of the supply water with any of the other waters 
would result in a relatively low-salinity water (about one-half 
the salt levels of any water or waters i t i s to be mixed with) . 
We are..not familiar, with what of , chloride .would be. 
advisable tb avoid clay swelling in the area. 

B. We would strongly consider i t advisable to enclose the supply 
water regardless of which water or waters i t i s to be combined 
with. We f e e l i t woud be d i s t i n c t l y advantageous to have no 
oxygen i n t h i s water f o r factors such as preventing bacterial 
a c t i v i t y and also p r e c i p i t a t i o n of iron that i s present i n the 
produced water and the disposal water. 

2. I n t h i s study we have two d i f f e r e n t types of water on the basis of their 
calcium and sulfate content. The produced water from Osage / / I and the 
Tuesday Federal disposal water both have a low sulfate and a high calcium. 
On the other hand, the waters from Amax and the Eddy potash water well as 
we l l as the Amax lake water have a high sulfate-low calcium level. Any 
combination of the high sulfate-high calcium waters would result in a severe 
supersaturation to calcium sulfate i n the mixture. Therefore, these two 
types of waters cannot be mixed as the resul t i n g detrimental condition 
would be serious i n regard to po t e n t i a l calcium sulfate p r e c i p i t a t i o n 
and scaling. 
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3. We have made a hypothetical combination of equal quantities of a l l the 
waters represented i n the study, and t h i s combination of waters also 
results i n a supersaturation to calcium s u l f a t e . 

4. As revealed i n the above discussion, i t w i l l then only be feasible to 
mix the supply water with one or both of the low-sulfate waters or mix* 
the supply water with one or a l l of the high-sulfate waters. 

5. We would clearly not recommend the Amax lake water be used. The reason 
for t h i s i s that the water i s at the saturation point to sodium chloride, 
and i t would be expected to cause serious s a l t deposits on a l l of the 
equipment t r y i n g to handle t h i s water. The seriousness of the condition 
would fluctuate substantially with temperature variations both ambient 
and operational. 

6. We f i n d no evidence of any in c o m p a t i b i l i t y between the produced water and 
the Tuesday Federal disposal water; therefore, these can be mixed with 
one another and also w i t h the supply water from Osage #8 without any pro
blem regarding compatibility i f the supply water i s kept free of any a i r 
contamination. 

7. I t i s considered s i g n i f i c a n t that i f the high-sulfate waters or any mix
ture of these waters with supply water i s i n j e c t e d , they w i l l be incom
patible i n s i t u with the natural connate water i n the Delaware i n t e r v a l . 
This would be expected to be a negative influence as there may be i n s i t u 
p r e c i p i t a t i o n and/or calcium sulfate scaling at the producing wells. 

In the composite evidence, we have attempted to present w i t h reasonable clarification 
i n the above discussions what the p o t e n t i a l concerns would be regarding the compati
b i l i t y of the waters involved. We are not f a m i l i a r w i t h the o v e r a l l detailed circum
stances and present our recarmendations based solely on the least amount of incompatibility 
i n wafer handling'problems.•""With t h i s understood, we would recommend consideration 
be given to using the supply water from Osage #8 and mixing i t with either the pro
duced water or water from the Tuesday Federal disposal w e l l or both of them. We 
would conclude that t h i s approach would res u l t i n a minimum amount of water handling 
d i f f i c u l t i e s as w e l l as minimum inc o m p a t i b i l i t y i n the reservoir to be flooded. We 
would consider t h i s approach s u f f i c i e n t l y advantageous to perform tests regarding 
a hypothetial combination of these waters with the core that i s available to see i f 
the s a l i n i t y would be adequate. I f t h i s i s not completely clear or not compatible 
with ycur operation, please contact us; and we w i l l attempt to c l a r i f y any desired 
points needed. 

WCM/plm 



OPERATORS WITHIN THE WATERFLOOD PROJECT AND OFFSET 
OPERATORS WITHIN ONE-HALF MILE OF INJECTION WELLS 

Meridian O i l , Inc. 
P. O. Box 51810 
Midland, Texas 79710-1810 
A t t n : Mo Gaddis 

Ray Westall 
P. O. Box 4 
Loco H i l l s , NM 88255 

UMC Petroleum 
1201 Louisiana, Suite 1400 
Houston, TX 77002 
A t t n : B r i an Baer 

S t r a t a Production Company 
700 Petroleum B u i l d i n g 
Roswell, NM 88201 
A t t n : George L. Scott 

P r e s i d i o O i l Company 
P. O. Box 6525 
Englewood, Colorado 80155-6525 
A t t n : Marshall Munsell, Land Manager 

Santa Fe Energy Resources, Inc. 
550 W. Texas Ave., Suite 1330 
Midland, Texas 79701 
A t t n : Randy Offenberger 

Chevron, I n c . 
P. O. Box 1150 
Midland, Texas 79702 
A t t n : L a r r y La Fleur 

Conoco, Inc. 
10 Desta Drive, Suite 100 W. 
Midland, Texas 79705-4500 
A t t n : Peggy Sutko 

Eastland O i l Company, Inc. 
Drawer 3 488 
Midland, Texas 79702 
A t t n : T r a v i s Reed 

Yates Petroleum 
Corporation 
105 South Fourth St r e e t 
A r t e s i a , New Mexico 88210 

C o l l i n s & Ware 
303 West Wall Avenue 
Su i t e 2200 
Midland, Texas 79701 

Fortson O i l Company 
301 Commerce St, Ste.3301 
F o r t Worth, TX 76102 
A t t n : Jack Evecker 



A SAND (25.66% OF UNIT) 

RECOVERABLE REMAINING USABLE RECOVERABLE REMAINING 
OIL OIL WELLBORES GAS GAS 

MBO MBO MMCF MMCF 
TRACT 1 0.000 0.000 1.000 0.000 0.000 
TRACT 2 435.735 362.926 4.000 1,742.940 1,607.072 
TRACT 3 201.399 201.399 2.000 805.596 805.596 
TRACT 4 9.609 6.487 1.000 38.436 32.742 
TRACT 5 204.000 204.000 5.000 816.000 816.000 
TRACT 6 0.000 0.000 1.000 0.000 0.000 
TRACT 7 158.559 154.804 2.000 634.236 630.408 
TRACT 8 0.000 0.000 1.000 0.000 0.000 
TRACT 9 41.167 33.982 2.000 164.668 154.171 
TRACT 10 1.116 0.000 3.000 1.902 0.000 
TRACT 11 0.000 0.000 0.000 0.000 0.000 

TOTAL 1,051.585 963.598 22.000 4,203.778 4,045.989 

B SAND (3.37% OF UNIT) 

RECOVERABLE REMAINING USABLE RECOVERABLE REMAINING 
OIL OIL WELLBORES GAS GAS 

MBO MBO MMCF MMCF 
TRACT 1 0.000 0.000 1.000 0.000 0.000 
TRACT 2 0.000 0.000 4.000 0.000 0.000 
TRACT 3 63.501 1.250 2.000 254.004 127.888 
TRACT 4 10.012 6.796 1.000 40.048 34.178 
TRACT 5 56.177 0.088 5.000 223.717 80.041 
TRACT 6 7.884 1.491 1.000 31.536 31.536 
TRACT 7 0.000 0.000 2.000 0.000 0.000 
TRACT 8 0.000 0.000 1.000 0.000 0.000 
TRACT 9 0.364 0.000 2.000 1.456 0.000 
TRACT 10 0.000 0.000 3.000 0.000 0.000 
TRACT 11 0.000 0.000 0.000 0.000 0.000 

TOTAL 137.938 9.625 22.000 550.761 273.643 

C SAND (70.97% OF UNIT) 

RECOVERABLE REMAINING USABLE RECOVERABLE REMAINING 
OIL OIL WELLBORES GAS GAS 

MBO MBO MMCF MMCF 
TRACT 1 11.162 0.452 1.000 9.025 0.365 
TRACT 2 646.773 472.610 4.000 2,206.239 1,894.880 
TRACT 3 270.900 182.730 2.000 981.823 837.111 
TRACT 4 206.944 124.025 1.000 761.186 631.550 
TRACT 5 1,007.498 656.093 5.000 3,227.619 2,598.018 
TRACT 6 69.000 69.000 1.000 646.000 646.000 
TRACT 7 335.392 237.804 2.000 1,191.628 1,050.998 
TRACT 8 71.663 48.211 1.000 362.842 317.471 
TRACT 9 48.204 37.151 2.000 313.619 307.600 
TRACT 10 200.123 135.273 3.000 1,459.328 1,335.350 
TRACT 11 41.000 41.000 0.000 608.814 608.814 

TOTAL 2,908.659 2,004.349 22.000 11,768.123 10,228.157 
PKUNPAR 

FIGURE 2 1 
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RESERVOIR HYDROCARBON FLUID PROPERTIES 
PARKWAY (DELAWARE) FIELD 
EDDY COUNTY, NEW MEXICO 

OTL PROPERTIES 

Pressure 
(PSIA) 

Oil FVF 
(RB/STB) 

Solution GOR 
(SCF/STB) 

Oil Viscosity 
(Cp) 

1820 1.2204 481 1.040 
1700 1.2123 456 1.063 
1600 1.2060 437 1.083 
1500 1.1998 418 1.096 
1400 1.1936 399 1.113 
1300 1.1874 382 1.130 
1200 1.1811 362 1.148 
1000 1.1682 323 1.186 
800 1.1544 282 1.229 
600 1.1394 238 1.277 
400 1.1228 191 1.331 
200 1.1032 137 1.395 
100 1.0883 102 1.446 

GAS PROPERTIES 

Pressure 
(PSIA) 

Gas FVF 
(RB/MCF) 

Gas Viscosity 
(Cp) 

1800 

Gas FVF 
(RB/MCF) 

.0174 
1700 1.4346 .0169 
1600 1.5302 .0164 
1500 1.6394 .0160 
1400 1.7653 .0155 
1300 1.9117 .0151 
1200 2.0837 .0146 
1000 2.5352 .0137 
800 3.2194 .0128 
600 4.3712 .0118 
400 6.6969 .0108 
200 13.7063 .0096 
100 27.7439 .0057 

F I G U R E 2 
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RELATIVE PERMEABILITY AND CAPILLARY PRESSURE 
PARKWAY (DELAWARE) FIELD 

C SAND 
EDDY COUNTY, NEW MEXICO 

Downstructure 

(psia) 

0.28 .0000 1.000 65.0 

0.31 .0000 .100 55.0 

0.35 .0060 .080 32.0 

0.40 .0100 .062 23.0 

0.45 .0180 .050 18.0 

0.50 .0220 .040 14.0 

0.55 .0320 .030 12.0 

0.60 .0410 .020 10.0 

0.65 .0540 .160 9.0 

0.70 .0700 .006 7.0 

0.75 .0800 .000 6.0 

0.80 .1000 .000 5.0 

S g - ^ g Krog Pcog 

(psia) 

0.00 .0000 1.000 0 

0.02 .0000 .900 0 

0.05 .0125 .740 0 

0.10 .0150 .490 0 

0.15 .0175 .200 0 

0.20 .0200 .180 0 

0.25 .0260 .090 0 

0.30 .0350 .020 0 

0.40 .0450 .000 0 

- 0.50 .0500 .000 0 

0.72 .0600 .000 0 

FIGURE 5 



RELATIVE PERMEABILITY AND CAPILLARY PRESSURE 
PARKWAY (DELAWARE) FIELD 

C SAND 
EDDY COUNTY, NEW MEXICO 

Upstructure 

-^rw -^row Pcow 

(psia) 

0.28 .0000 1.0000 65 

0.31 .0000 .1120 55 

0.35 .0020 .0850 26 

0.40 .0060 .0700 21 

0.45 .0110 .0580 16 

0.50 .0160 .0460 12 

0.55 .0240 .0360 9 

0.60 .0340 .0240 8 

0.65 .0450 .0160 7 

0.70 .0560 .0060 6 

0.75 .0680 .0000 4 

0.80 .0800 .0000 3 

S g Kig Krog Pcog 

(psia) 

0.00 .0000 1.000 0 

0.02 .0000 .950 0 

0.05 .0125 .800 .20 

0.10 .0150 .650 .25 

0.15 .0175 .500 .30 

0.20 .0200 .330 .35 

0.25 .0260 .180 .40 

0.30 .0350 .330 .45 

0.40 .0450 .000 .50 

0.50 .0500 .000 .55 

0.72 .0600 .000 .60 

FIGURE 6 
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RbSERVOIR SIMULATION GRID 
PARKWAY (DELAWARE) FIELD 

EDDY COUNTY, NEW MEXICO 

fc-X 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

FIGURE 13 



RESERVOIR SIMULATION INPUT DATA 
INITIAL RESERVOIR DESCRIPTION DATA 

PARKWAY (DELAWARE) FIELD 
C SAND 

EDDY COUNTY, NEW MEXICO 

Grid Dimensions 28 x 24 x 3 

Original Reservoir Pressure at -850 feet 1830 psia 

Reservoir Temperature 110° F 

Original Oil-Water Contact -1135 feet 

Original Gas-Oil-Contact: Q Sand -806 feet 
Q Sand -825 feet 
C3 Sand -850 feet 

Average Porosity 17.5% 

Thickness Isopach maps 

Permeability: Horizontal Iso-permeability maps 

Ratio of Vertical to Horizontal Permeability 0.01 to .05 

Top of Sand Structure maps 

Connate Water Saturation 28% 

Residual Oil Saturation to Water 26% 

Residual Oil Saturation to Gas 32% 

Hydrocarbon Properties: 

Bubble Point Pressure 1838 psia 
Initial Gas-Oil-Ratio 483 MSCF/STB 
API Stock Tank Gravity 41.3 
Initial Oil FVF 1.2213 RB/STB 
Gas Gravity (Air = 1.0) .750 
Gas Viscosity .017 Cp 
Oil Viscosity 1.04 Cp 

FIGURE 14 
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PROJECTED WATER INJECTION 

ANNUAL DAILY 
WATER WATER 

YEAR INJECTION INJECTION 
(STB) (STB) 

1993 543,123 1,488 
1994 1,774,019 4,860 
1995 1,776,358 4,867 
1996 2,183,886 5,983 
1997 2,073,860 5,682 
1998 1,997,645 5,473 
1999 1,957,360 5,363 
2000 1,921,977 5,266 
2001 1,904,424 5,218 
2002 1,893,735 5,188 
2003 1,897,252 5,198 
2004 1,904,497 5,218 
2005 1,920,520 5,262 
2006 1.931,396 5,291 
2007 1,947,994 5,337 
2008 1,961,652 5,374 
2009 1,980,521 5,426 
2010 1,991,782 5,457 
2011 2,008,453 5,503 
2012 2,021,952 5,540 
2013 2,040,786 5,591 
2014 2,051,256 5,620 
2015 2,066,929 5,663 
2016 2,078,964 5,696 

PKUNWT1N 

FIGURE 16 



Township 19 South, Range 29 East 

28 
2 

HALCON ST. 27 26 
34 

3 

35 
A 

APACHE FED. 

A 3 - A 

1-A 2 - A 

RENEGADE FED. 

A •̂ 3 T 2 

A 
OSAGE FED. 

2 

4 3 

FLATHEAD ST. 

APACHE FED. 

2 

1 

1 

LONGKNIFE FED. 

7 

6 

1 

PARKWAY STATE 

2 

2 

36 

Township 20 South, Range 29 East 

PARKWAY FIELD 
EDDY COUNTY, NEW MEXICO 

A. Proposed injector 
conversion 

•
Proposed new 

injector 

• Delaware producer 

PROPOSED WATERFLOOD BOUNDARY 

parkwf.dwg 

F I G U R E 17 



CONVERSIONS 

5 CONVERSIONS 

PACKER 

PLASTIC COAT TUBING 

PULLING UNIT (5 DAYS) 

INJECTION HEAD 

HAULING 

TEST PACKER 

MISCELLANEOUS 

30000 $/EA. 

2000 $/EA. 

9500 $/EA. 

6000 $/EA. 

6000 $/EA. 

2500 $/EA. 

1500 $/EA. 

2500 $/EA. 

FIGURE 18 



PARKWAY WATERFLOOD C O S T S 

FACILITIES 

1 500 BBL. SETTLING TANK 6000 $/EA. $6,000 

2 1000 BBL. STORAGE TANKS 11150 $/EA. $22,300 

1 750 BBL. GUNBARREL 10850 $/EA. $10,850 

2 REDA PUMPS 23000 $/EA. $46,000 

2 CARTRIDGE FILTERS 6300 $/EA. $12,600 

2 INJECTION MANIFOLDS 5000 $/EA. $10,000 

INJECTION LINES 
1250' 2 7/8" FIBERGLASS 
1680' 2 3/8" FIBERGLASS 

14150' 1 1/2" FIBERGLASS 
BURY 17080' OF LINES 

4.65 $/FT. 
3.20 #FT. 
2.10 $/FT. 
1.25 $/FT. 

$5,815 
$5,380 

$17,690 
$21,350 

ELECTRICAL HOOKUP $12,000 

PAD EXTENSION $10,000 

LABOR $20,000 

PUMP HOUSE $5,000 

CONTINGENCY $25,000 

TOTAL FACILITIES $229,985 

DRILLING 
9 NEW INJECTION WELLS 309000 $/EA. $2,781,000 

CONVERSIONS 
5 CONVERSIONS 30000 $/EA. $150,000 

RECOMPLETIONS 
3 RECOMPLETIONS 35000 $/EA. $105,000 

MISCELLANEOUS 
WATERFLOOD STUDY & LEGAL $120,000 

GRAND TOTAL $3,385,985 

FIGURE 19 



CURRENT PROPOSED PATTERN 

HALCON ST. 

27 

1-A 

RENEGADE FED. 

Ar 

A 
OSAGE FED. . 

2 _ 7 A 

A 
CONGKNIFE FED. 

FLATHEAD ST. 

2 

A- 2 7/8" Fiberglass 

B= 2 3/8" Fiberglass 

C= 1 1/2" Fiberglass 

Injection Station 

/ \ New Injection Well 

Conversion 

FIGURE 20 



EXHIBIT 'C-
UNIT WORKING INTEREST 

L 3 0 - N o v 9 2 TRACT 1 T R A C T 2 TRACT 3 TRACT 4 TRACT 5 TRACT6 TRACT 7 TRACTS TRACT 9 TRACT 10 TRACT 11 UNIT APPROVED 
TOTAL 

J.ASCO OIL & GAS 0.0O012S 0.000468 0.000220 0.001142 0.001955 0.00195 
CAROLINA AMELUNXEN 0.000468 0.000220 0.001142 0.000082 0.001912 0.00191 
ROBERT B AMELUNXEN 0.000468 0.000220 0.001142 0.000082 0.001912 0.00191 
BYRON A BACHSCHMID 0.000935 0.000441 0.002284 0.003660 
"ETE T & GAIL BALOG 0.000068 0.000058 0.00005 
'OLAS BARNES 0.000062 0.000062 0.00006 
AURE 6 BARR 0.000137 0.000137 0.00013 

HARRY D BLAKE, JR 0.000029 0.000029 0.00002 
BLAKEFELD ENERGY COMPANY 0.001870 0.000882 0.004568 0.000326 0.007646 0.00764 

h o R I C A O L INC 0.000935 0.000441 0.002284 0.000163 0.003823 0.00382 

WANE E BROWN 0.000029 0.000029 0.00002 
NEILS MARLYN BURCHAM 0.000468 0.000220 0.001142 0.001830 

T K CAMPBELL 0.001870 0.000882 0.004568 0.000326 0.007646 0.00764 

THOMAS K CAMPBELL, II 0.001870 0.000882 0.004568 0.007320 0.00732 
h H CAVIN 0.000100 0.000100 0.00010 

!EALY H CAVIN, JR 0.000141 0.000141 0.00014 
JONOCO INC 0.057105 0.057105 

HOBERT L DALE 0.000935 0.000441 0.002284 0.000163 0.003823 0.00382 
ANDREW P DANA 0.000029 0.000029 0.00002 
LAUBREYL OR BETTY JO DUNN, SR 0.002805 0.001322 0.006853 0.000489 0.011469 

O B E R T W EATON 0.000029 0.000029 0.00002 
MILDRED RUTH FERGUSON 0.000029 0.000029 0.00002 

JONGAVLICK 0.000014 0.000014 0.00001 
CHARLES GREER 0.000220 0.000457 0.000677 0.00067 
NATHAN C GREER 0.001496 0.000441 0.002969 0.000245 0.005151 0.00515 
/IARVINC GROSS 0.000145 0.000145 0.00014 
HANAGAN OIL PROPERTIES INC 0.000082 0.000082 0.00008 

.HANAGAN PETROLEUM CORP. 0.000181 0.000181 0.00018 
HANSON OPERATING CO. INC 0.014027 0.005510 0.028553 0.048089 
STUART D HANSON 0.000935 0.000441 0.002284 0.003660 
3. E. & EMMA HARRINGTON TRUST 0.000S35 0.000441 0.002284 0.000163 0.003823 0.00382 
VILLIAM & LORETTA HUNKER TRUST 0.000935 0.000441 0.002284 0.000163 0.003823 0.00382 

JIM IKARD 0.000468 0.000220 0.001142 0.001830 0.00183 
TEDDY JAMES 0.000935 0.000441 0.002284 0.000163 0.003823 
PATRICIA K JENNINGS 0.000468 0.000220 0.001142 0.001830 
HAROLD D JUSTICE 0.000935 0.000441 0.002284 0.003660 0.00366 
DEAN KINSOLVING 0.001870 0.000882 0.004568 0.000326 0.007646 0.00764 
ANDWEST 0.000087 0.000087 0.00008 
LARUE & MUNCY 0.004676 0.002204 0.011421 0.000815 0.019116 0.01911 
ROBERT J LEONARD 0.000076 0.000076 0.00007 
/CKAY O L CORPORATION 0.000579 0.000579 0.00057 
MNZANO OIL CORPORATION 0.000935 0.000441 0.002284 0.000163 0.003823 
MARINE & GAS INTERNATIONAL INC 0.002805 0.001102 0.005711 0.000408 0.010025 0.01002 

MERIDIAN O L 0.254424 0.119002 0.373426 0.37342 
MONARCH OIL & GAS INC 0.000092 0.000092 0.00009 

PATRICK J MORELLO 0.000935 0.000441 0.002284 0.000163 0.003823 
: RANKS & ROBIN L MORGAN 0.000058 0.000058 0.00005 
FOUNTAIN APPLE COMPANY 0.002338 0.001102 0.005711 0.000408 0.009558 

MICHAEL J NORTON, III 0.002805 0.001322 0.006853 0.000489 0.011469 0.01146 
PERMIAN BASIN INVESTMENT 0.000033 0.000033 0.00003 
PERMIAN HUNTER CORPORATION 0.000184 0.000468 0.000220 0.001142 0.000082 0.002096 0.00209 
'ETROLUX INC 0.002805 0.001102 0.005711 0.000408 0.010025 0.01002 
'IERCE IRREVOCABLE TRUST # 2 0.000058 0.000058 0.00005 
rOLO OIL & GAS COMPANY 0.000087 0.000087 0.00008 
RADMACHER FAMLY TRUST 0.000029 0.000029 0.00002 
IflED OAK CATTLE COMPANY 0.000043 0.000043 0.00004 

DAMON RICHARDS 0.000029 0.000029 0.00002 
JOSEERODRGUEZ 0.000701 0.000331 0.001713 0.002745 

oANTA FE ENERGY RESOURCES INC 0.031170 0.017142 0.047597 0.003397 0.019633 0.027093 0.061301 0.012734 0.220068 
JAMES LSCHULTZ 0.000029 0.000029 0.00002 
LSCOTT EXPLORATION INC 0.000197 0.000197 0.00019 
(VARREN C SCOTT 0.000029 0.000029 0.00002 
3ENE SHUMATE 0.000935 0.000441 0.002284 0.003660 0.00366 
j lETE OIL & GAS CORPORATION 0.033898 0.015072 0.043200 0.012451 0.004245 0.108865 0.10886 
MARY G SOLDOW 0.000374 0.000220 0.001142 0.000082 0.001818 
SOUTHLAND ROYALTY COMPANY 0.007279 0.007279 0.00727 
;TAN H STOCKER 0.000029 0.00002 
STRATA PRODUCTION COMPANY WW.SI 0.000058 0.00005 
RANCISG TRACY, III 0.000935 0.000441 0.002284 0.003660 

UMC PETROLEUM CORPORATION 0.000581 0.000581 0.00058 
BILLY G UNDERWOOD, JH 0.001870 0.000882 0.004568 0.007320 
IACKV WALKER r * » v * i 0.000058 0.00005 
VAftREN INC 0.000145 0.00014 
VINN INVESTMENTS INC 0.000058 0.00005 

LORI SCOTT WORRALL 0.000029 0.00002 
CHARLES WORRELL 0.000935 0.000441 0.002284 0.003660 0.00366 

0.003475 0.254424 0.124681 0.058770 0.285527 0.029115 0.119002 0.019633 0.027093 0.061301 0.016979 1.000000 0.61571 

- PKUNITWI.WK3 

FIGURE 22 
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PARKWAY D E L A W A R E 
D A T A S H E E T 

1. Average Porosity = 17 

2. Average Permeabilty = 3.2 

3. Average Oil & Water Saturation = 47,43 

4. Average Pay Thickness = 133 

5. Oil Gravity = 40 Gas Gravity = .79 

6. Salinity of Water = 142,000 ppm 

7. Bubble point pressure = 1350 

8. Formation Volume Factor Initial = 122 Current = 1.19 

9. Viscosity = 1.13 cp 

10. Original Reservoir Pressure = 1780 

11. Current Reservoir Pressure = 1330 

12. Reservoir Temperature = 109 

13. Cumulative Oil Production = 1,281,829 as of 5/92 

14. Cumulative Gas Production = 2,356,079 as of 5/92 

1.5. Cumulative Water Production = 817,691 as of 5/92 

16. Ultimate Primary Oil = 4,110,000 BBLS 

17. Ultimate Primary Gas = 16,523,000 MCF 

18. Current Oil Production = 1169 B/D 

19. Current Gas Production = 2810 M/D 

20. Current Water Production = 732 B/D 

21. # of Wells Pumping = 17, Flowing = 5, Shut-in = 1 

22. Drive Mechanism — Solution Gas 

23. OOIP = 70,598 MBO 

pkdata.wk3 

FIGURE 24 
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