
WATERFLOOD JUSTIFICATION 

A. I n i t i a l Review o f Waterflood P o t e n t i a l 

-The McDonald State A/C 1 lease o f f s e t s f o u r a c t i v e Seven Rivers, Queen 
Waterflood p r o j e c t s . 

-The Seven Rivers, Queen form a t i o n u n d e r l y i n g the McDonald State A/C 1 
lease i s g e o l o g i c a l l y s i m i l a r t o the Seven Rivers, Queen found i n 
the o f f s e t w a t e r f l o o d p r o j e c t s . 

-Primary recovery from w e l l s i n the w a t e r f l o o d area i s approximately 
2,115,000 BO or 10% of o r i g i n a l - o i l - i n - p l a c e (00IP). This primary 
recovery percentage i s s i m i l a r t o o f f s e t w a t e r f l o o d p r o j e c t s . 

-OOIP was c a l c u l a t e d v o l u m e t r i c a l l y using the f o l l o w i n g parameters: 

P o r o s i t y 12% (Core data, l o g data) 
Water s a t u r a t i o n 35% (Core data, l o g data) 
Formation volume f a c t o r 1.2 RB/STB (South Eunice eng. r e p o r t s ) 
A c r e - f e e t 42,000 a c . f t (geologic mapping) 

B. E s t i m a t i o n o f Waterflood Reserves 

-Delineated the p r o j e c t area. Approximately 420 acres w i l l be a f f e c t e d 
by w a t e r f l o o d i n g . 

-Estimated primary recovery i n the p r o j e c t area to be 1,130,000 BO or 
8.3% o f OOIP. 

-OOIP was c a l c u l a t e d v o l u m e t r i c a l l y using the parameters discussed above, 
w i t h the exception o f ac r e - f e e t . 27,000 a c . f t was used f o r the p r o j e c t 
area. 

-Recoverable reserves of 1,442,000 BO were c a l c u l a t e d f o r the p r o j e c t 
area. This t o t a l was based on the estimated u l t i m a t e secondary to 
primary r a t i o s i n o f f s e t w a t e r f l o o d s , and the d r i l l i n g of three (3) 
w e l l s a t p r e v i o u s l y u n d r i l l e d l o c a t i o n s . 

-Estimated u l t i m a t e secondary to primary r a t i o s i n o f f s e t waterfloods on 
80 acre f i v e - s p o t s are as f o l l o w s : 

Marathon SE7RQU 1.0 
Arco SE7RQU 1.0 
Conoco SE7RQU .9 

C. O p t i m i z a t i o n o f Waterflood 

-To improve recovery from the lower Queen and decrease time to peak 
response, 40 acre f i v e - s p o t w a t e r f l o o d p a t t e r n s w i l l be used i n the 
p r o j e c t area. 
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-The three w a t e r f l o o d u n i t s to the south were i n i t i a l l y developed on 
acre f i v e - s p o t w a t e r f l o o d p a t t e r n s . Marathon and Arco have d r i l l e d 
i n f i l l w e l l s , Conoco has not. Considering the i n f i l l w e l l s ; the 
estimated u l t i m a t e secondary to primary r a t i o s are now: 

- I n f i l l d r i l l i n g has not been i n s t i t u t e d f i e l d wide on e i t h e r the Arc 
or Marathon leases. 

-The i n f i l l w e l l s have not been enclosed by i n j e c t i o n w e l l s . 

-Based on the increased recovery from i n f i l l d r i l l i n g i n o f f s e t u n i t s 
u l t i m a t e recovery from w a t e r f l o o d i n g can be increased t o at l e a s t 
1.3 times primary recovery by the use of 40 acre f i v e - s p o t p a t t e r n s . 

D. P r o j e c t Inplementation 

- D r i l l and complete 12 water i n j e c t i o n w e l l s . 

- D r i l l and complete 6 produc t i o n w e l l s . 

-Re-enter and complete McDonald State A/C 1 Well Nos. 4 and 8. 

-Reactivate McDonald State A/C 1 Well No. 10 and Maxwell State Well 
No. 1. 

Marathon SE7RQU 
Arco SE7RQU 

1.3 
1.3 

<7 

SRB/112.274/kp 


