
EXHIBIT #7: PROPOSED SOUTHWEST HUMBLE CITY FORMATION UPPER STRAWN 
FORMATION POOL: GOR DATA: 

The Bonneville Fuels Corporation has also requested t h a t a s p e c i a l 
l i m i t i n g GOR of 8,000 SCF/STBO be assigned t o the proposed Southwest 
Humble C i t y Upper Strawn Fm. Pool by the New Mexico O i l Conservation 
D i v i s i o n . 

A Core Lab D i f f e r e n t i a l L i b e r a t i o n Analysis was undertaken i n November 
1995, based on computer s i m u l a t i o n of the r e s u l t s of a Core Lab 1982 
lash L i b e r a t i o n Analysis of a f l u i d sample from the L o t t i e York #1 

w e l l , taken i n December 1982. The proposed Pool was discovered by 
the L o t t i e York #1 w e l l i n 1982 and the f o l l o w i n g r e s e r v o i r f l u i d and 
pressure parameters have been determined. 

The r e s e r v o i r a t discovery was an undersaturated o i l r e s e r v o i r : 
I n i t i a l Reservoir P r e s s u r e 3 , 7 1 5 PSIG. 
Bubble Point Pressure: 2,987 PSIG. 
I n i t i a l Gas Complement: 1,190 SCF/STBO 

@ 60 PSIG & 60 deg. F. 

The average r e s e r v o i r pressure i s estimated t o have d e c l i n e d below the 
bubble p o i n t pressure i n June of 1983. Two volu m e t r i c c a l c u l a t i o n s 
of OOIP based approximately on an unr e f i n e d v e r s i o n of E x h i b i t #2 
brackets the OOIP value at between 9.08 and 10.57 MMSTBO. M a t e r i a l 
balance c a l c u l a t i o n s p r i o r t o the Bubble Point Pressure seem t o 
i n d i c a t e an i n i t i a l r e s e r v o i r volume 9.6 MMSTBO (w i t h a corresponding 
complement of 11.42 BCFG). 

Production and w e l l t e s t data a v a i l a b l e t o the Bonneville Fuels 
Corporation i n d i c a t e d t h a t as of March 18, 1996: 

1. 1,579,728 STBO (1.58 MMSTBO) has been produced. 
2. Approx. 2.76 BCFG ( i n c l . estimated 80 SCF/STBO loss a t 

surface o i l h o l d i n g f a c i l i t i e s ) has been produced. 
3. Approx. 115,200 STBW has been produced. 
4. The average r e s e r v o i r pressure since 1/1/82 has de c l i n e d t o 

approximately 1,200 PSIG (see E x h i b i t #5). 
5. The dis s o l v e d gas complement @ 1200 PSIG i s estimated t o be 

626 SCF per b a r r e l (STBO) of remaining o i l i n place. 

Simple computations i n d i c a t e t h a t the f o l l o w i n g data are t r u e as of 
March 18, 1996: 

1. Produced Gas O r i g j j i a l l y Dissolved I n O i l : 
1.5 8 MMSTBO * /^figO^CFG/STBO = 1.88 BCFG. 

2. Remaining OIP: \T 9.6o)- 1 . 5 8 ^ 
3. Dissolved Gas Refftaiirfng I n 

8.02 MMSTBO * 626 SCF/STBC 
3. Gas Li b e r a t e d (Free Gas) .From O i l Remaining I n Reservoir 

(1,190 - 626) SCF/STBO / 8 . ffa-JMS^rBO = 4.53 BCFG. 
4 . Free Gas Produced To Date 

2.76 BCFG- 1.88 BCFG =,0.88 BJ 
5. Free Gas Remaining I n Reservoir: 

4.53 BCFG- 0.88 BCFG =3.65 BCFG. 

Cl e a r l y , u n t i l t h i s time, the l o c a t i o n of w e l l s has allowed f r e e gas 
to accumulate i n the r e s e r v o i r and t h i s gas expansion has acted t o 
improve the recovery of o i l . With the implementation of a 3-D 
seismic survey and the accurate d e f i n i t i o n of the a r e a l extent of the 
r e s e r v o i r B o nneville Fuels Corporation has r e c e n t l y d r i l l e d 2 new 
we l l s i n t h i s r e s e r v o i r , the L o t t i e York #3 and the N o r r i s #4, i n 
order t o p r o t e c t correlatiy-e--^4g.hl xs and p r o p e r l y develop t h e ^ r e s e r v o i r 
f o r optimum drainage under \'Depletion Drive' pressure aecrTne) (the 
primary p r o d u c t i o n mechanisr 2^ J -—•— 

In the d r i l l i n g of the L o t t i e York #3 an induced gas cap was 
discovered i n the top s e c t i o n of the Upper Strawn Fm. E f f o r t was 
expended t o understand the l o g character of 'gas cap' r e s e r v o i r 
segments - a combination of high d e n s i t y p o r o s i t y / n e u t r o n p o r o s i t y 
l o g s e p a r a t i o n (4 t o 6%+) along w i t h a large separation of the MSFL 
and Deep I n d u c t i o n curves seems t o be i n d i c a t i v e of 'gas cap' 
development. Using t h i s a n a l y s i s technique BFC avoided p e r f o r a t i n g 
p o t e n t i a l 'gas cap' i n t e r v a l s i n both the L o t t i e York #3 and N o r r i s #4 
w e l l s . 



EXHIBIT #7: PROPOSED SOUTHWEST HUMBLE CITY FORMATION UPPER STRAWN 
FORMATION POOL: GOR DATA: CONTINUED: 

Attached t o t h i s E x h i b i t are a spread sheet and three graphs. The 
spread sheet (Spread-Sheet #1) computes the GOR between 1/1/95 and 
3/18/96 f o r the three (3) w e l l s BFC had i n the Southwest Humble City-
Pool p r i o r t o 3/15/96. Graph I presents the GOR behavior of the 
L o t t i e York #1, L o t t i e York #2, and L o t t i e York #3 w e l l s since January 
1, 1995. Graph I I presents the Instantaneous Producing GOR (as w e l l 
as the Projected Average Reservoir Pressure and the Cumulative 
Producing GOR, Rp) f o r the Southwest Humble C i t y Upper Strawn Fm. 
f i e l d since 1/15/82. Graph I I I presents the GOR behavior of the 
No r r i s #4 w e l l since i t s recent completion. 

I n s p e c t i o n of Graph I i n d i c a t e s t h a t : 
1. The L o t t i e York #1 w e l l has an average GOR of approximately 

4,200 SCF/STBO. I n the l a s t 12 months t h i s has been 
s i g n i f i c a n t l y exceeded as the w e l l s BHP became too low t o 
l i f t o i l e f f e c t i v e l y w i t h a plunger l i f t . As soon as the 
w e l l was placed on a beam pump the GOR retu r n e d t o approx. 
3,500 SCF/STBO. 

2. The L o t t i e York #2 GOR i s s t e a d i l y i n c r e a s i n g due t o the 
e f f e c t s of increased drawdown caused by improvement of the 
L o t t i e York #1 w e l l and completion of the L o t t i e York #3 
w e l l . When the L o t t i e York #1 w e l l was c r i p p l e d the L o t t i e 
York #2 w e l l GOR decreased. The L o t t i e York #2 w e l l has an 
average GOR, at t h i s time, of approx. 3,000 SCF/STBO. 

3. The L o t t i e York #3 GOR has s t e a d i l y increased through i t s 9 
month l i f e t o approx. 4,200 SCF/STBO ( t h i s w i l l be shown 
more g r a p h i c a l l y i n E x h i b i t #8). The high GOR p r i o r t o the 
Shut-In t e s t on 3/18/95 was due t o a downhole pump f a i l u r e . 

I n s p e c t i o n of Graph I I i n d i c a t e s t h a t : 
1. F i e l d Instantaneous Producing GOR i n d i c a t e s a steady GOR 

increase through the l i f e of the f i e l d . The GOR f o r the 
l a s t year has averaged approx. 4,000 SCF/STBO. 

2. The shape of the Cumulative Producing GOR Curve i n d i c a t e s 
t h a t 'Free Gas' i n the wellbore v i c i n i t i e s became mobile i n 
November 1984 and t h a t the 'Free Gas' became g e n e r a l l y 
mobile i n the r e s e r v o i r i n August 1988. 

Ins p e c t i o n of Graph I I I i n d i c a t e s t h a t : 
1. The GOR at the N o r r i s #4 w e l l (a new producer) i s s t e a d i l y 

i n c r e a s i n g and i s c u r r e n t l y at approx. 2,000 SCF/STBO. 
Some months must pass before the t r u e c h a r a c t e r i s t i c GOR of 
t h i s w e l l i s evident. The i n i t i a l w e l l t e s t i n d i c a t e s t h i s 
w e l l p r i n c i p a l l y produces from f r a c t u r e p o r o s i t y and i t s 
behavior may be at s u b s t a n t i a l variance w i t h the other w e l l s 
i n t h i s r e s e r v o i r , a l l of which produce p r i m a r i l y from 
vugular p o r o s i t y . 

EXHIBIT #7: ENGINEERING CONCLUSIONS: 

1. An induced 'Gas Cap' was discovered during the d r i l l i n g of the 
L o t t i e York #3 w e l l . The l o g character of p r i n c i p a l l y gas 
sat u r a t e d r e s e r v o i r ('Gas Cap') has been recognized. 

2 . The original^j^OR^oTytrhe-^reservoir i n the undersaturated s t a t e was 
1,190 SCF/STScT TTTe-<Lns~bantaneous Producing GOR of the 
rese r v o i r / n a s r i s e n s t e a d i l y s t h r o u g h i t s l i f e t o a c u r r e n t value 
of approx/. 4,000 SCF/STBO./Approx. 3.65 BCFG e x i s t s as an 
independent phase i n t h ^ ^ r e s e r v o i r . 'Gas Cap' expansion, 'Free 
Gas' expansion, a n d ^ g r a v i t a t i o n a l segregation energy has been 
used by the^^orrrre^ville Fuels Corporation t o optimize o i l recovery 
from t h i s r e s e r v o i r under the primary production (Depletion 
Drive) mechanism. 

3. Optimum recovery from t h i s r e s e r v o i r by the Depletion Drive 
mechanism w i l l be approximately 25% of OOIP, 2.4 MMSTBO per C r a f t 
& Hawkins (Chapter 3 ) . Under t h i s mechanism the remaining 
primary o i l (0.82 MMSTBO) w i l l be produced w i t h approx. a l l of 
the remaining GIP (approx. 8.66 BCFG). The GOR inherent i n 
the expected remaining producible reserves (10,560 SCF/STBO) 
makes the requested s p e c i a l GOR of 8,000 SCF/STBO a p p r o p r i a t e . 



EXHIBIT #7: ENGINEERING CONCLUSIONS: CONTINUED: 

4. A d d i t i o n a l w e l l s were d r i l l e d t o optimize recovery and p r o t e c t 
c o r r e l a t i v e r i g h t s i n t h i s r e s e r v o i r as soon as Bonneville Fuels 
Corporation confirmed the v a l i d i t y of i t s seismic i n t e r p r e t a t i o n . 
Both new we l l s have been s e l e c t i v e l y p e r f o r a t e d t o optimize o i l 
recovery at the base of t h e i r Upper Strawn Fm. sectio n s . While 
the a d d i t i o n a l drawdown of the r e s e r v o i r due t o the new w e l l s may 
accelerate GOR increase vs. time the s e l e c t i v e p e r f o r a t i o n of 
we l l s and the prospective abandonment of p e r f o r a t i o n s when they 
'Gas-Out' should allow Bonneville Fuels Corporation t o optimize 
o i l recovery i n t h i s r e s e r v o i r by the Depletion Drive mechanism. 

5. I n proposing the 'Special GOR' of 8,000 SCF/STBO Bonn e v i l l e Fuels 
Corporation i s seeking a GOR t h a t w i l l allow optimum r e s e r v o i r 
recovery i f the r e s e r v o i r i s produced t o d e p l e t i o n by the 
'Depletion Drive' mechanism. S e t t i n g the 'Special GOR' at a 
r e a l i s t i c value below the remaining estimated recovery GOR w i l l 
g ive the Bonneville Fuels Corporation an i n c e n t i v e t o take 
f u r t h e r steps t o optimize recovery from t h i s r e s e r v o i r , as 
r e s e r v o i r performance and economics d i c t a t e recovery technique. 
The standard s t a t e r u l e of 2,000 SCF/STBO i s j u s t too low f o r 
t h i s r e s e r v o i r at i t s c u r r e n t c o n d i t i o n (only the new N o r r i s #4 
w e l l i s producing near the ' l i m i t i n g ' GOR of 2,000 SCF/STBO). 
The use of the standard 2,000 SCF/STBO ' l i m i t i n g ' GOR w i l l only 
cause premature abandonment of o i l reserves and waste i f i t i s 
not r a i s e d . This w i l l be f u r t h e r demonstrated i n E x h i b i t #8. 

A copy of the Core Lab Flash L i b e r a t i o n F l u i d Analysis (1982), the 
Core Lab D i f f e r e n t i a l L i b e r a t i o n F l u i d Analysis Simulation (1995), the 
two o r i g i n a l v o l u m e t r i c r e s e r v o i r estimates, the m a t e r i a l balance 
c a l c u l a t i o n s of r e s e r v o i r volume, and of each i n d i v i d u a l w e l l t e s t 
a n a l y s i s i s a v a i l a b l e t o the N.M.O.C.D. and, i f d e s i r e d by the 
Examiner or the N.M.O.C.D., w i l l be presented t o the Examiner and 
entered i n t o the record and made a p a r t of the testimony i f t h a t i s so 
desired. 

ALL OF THE AFORESAID ̂ EXHIBIT #7 IS TRUE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE/AND IS PRESENTED UNDER MY SEAL. 

Robert A. Schwering, P^E^ 
Operations Manager: New Mexico 
Bonneville Fuels Corporation 

Colorado P.E. No. 28108 
Petroleum Engineer 
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