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I . Introduction 

The S t a t e of New Mexico O i l Conservation D i v i s i o n on 
September 4, 1987, and by Order No. R-8505 granted to Sage 
Energy the authority to conduct a p i l o t waterflood on i t s 
New Mexico "30 S t a t e Lease, West Tres Papalotes — 
Pennsylvanian Pool, Lea County, New Mexico. Water was to 
be i n j e c t e d i n t o the Bough "C" member of the Pennsylvanian 
formation from p e r f o r a t i o n s at 10^392 feet to IO, 407 feet i n 
the New Mexico "30" S t a t e Well No. 1 located 1980 feet from 
the North l i n e and 800 feet from the East l i n e of S e c t i o n 
30, Township 14 South, Range 34 Ea s t . The subject p i l o t 
was designated the Sage Energy Company S t a t e "30" Lease 
Waterflood Project and was governed by the p r o v i s i o n of 
Rules 701 through 708 of the D i v i s i o n Rules and Regulations. 
Since there has been waterflood response i n the p i l o t area, 
Sage i s requesting that i t be expanded and u n i t i z e d as 
shown on E x h i b i t No. 1. 

**• Parameter_Study 

A. Base Map 

The base map shown i n E x h i b i t No. 1 with appropriate 
Tract and Well numbers i s the area to be u n i t i z e d . I t 
contains 1120 s u r f a c e a c r e s . 

B. V e r t i c a l I n t e r v a l t o be U n i t i z e d 

Sage recommends u n i t i z a t i o n of the subsurface i n t e r v a l 
of the Permo Penn Limestone and i d e n t i f i e d as f o l l o w s : 

The Permo Penn Limestone s h a l l be defined and 
construed as being that o i l bearing limestone, 
the top of which was encountered at a depth of 
IO,392 feet and the base of which was 
encountered at a depth of 10,510 feet (log 
measurements) i n the Sage Energy Company New 
Mexico S t a t e No. 3 Well, located 1160 f e e t 
from the north l i n e and 5S0 feet from the east 
l i n e of S e c t i o n 31, Township 14 South, Range 
34 East N.M.P.M., Lea County, New Mexico, as 
recorded on the BHC Acoustilog of s a i d well 
dated A p r i l 26, 1983 ( E x h i b i t No. 2). 

C. E3C£i£iE3£i2Q_ESCs:meters 

P a r t i c i p a t i o n parameters f o r the Unit Area are 
tabulated by t r a c t and by working i n t e r e s t owner i n 

1 



Tables 1 and 2, r e s p e c t i v e l y . A summary o f t h e 
u n i t i z a t i o n parameters i s l i s t e d i n E x h i b i t No. 3. 
P e r t i n e n t comments about each parameter f o l l o w s . 

1. Usable Wellbores — The t e r m "usable w e l l b o r e " 
i n c l u d e s a l l w e l l s w i t h i n t h e U n i t Area t h a t have 
p o t e n t i a l v a l u e e i t h e r as i n j e c t i o n o r producing 
w e l l 5 . Wells t h a t a r e excluded a r e t h o s e t h a t 
have been permanently abandoned o r have severe 
downhole mechanical o b s t r u c t i o n s . 

2. Surface Acres — Since d e t a i l e d t r a c t by t r a c t 
survey d a t a was not a v a i l a b l e f o r t h i s r e p o r t , 
nominal acreage based on commercial l a n d maps was 
used i n t h i s t a b u l a t i o n . ( E x h i b i t No. 4) 

3. Cumulative P r o d u c t i o n — Cumulative o i l p r o d u c t i o n 
t o January 1, 1989, was t a b u l a t e d . Cumulative 
gas p r o d u c t i o n was not used as a p a r t i c i p a t i o n 
parameter. 

4. Current S i x Month P r o d u c t i o n — Current p r o d u c t i o n 
from January 1 t h r o u g h J u l y 1, 1989, o f o i l was 
t a b u l a t e d f o r t h i s s i x month p e r i o d . The 
p r o d u c t i o n was o b t a i n e d from NMOCD Form C—115. 

5. Remaining Primary Reserves — Remaining Primary 
Reserves as o f January 1, 1989, were e s t i m a t e d 
t h r o u g h t h e use o f semi—log r a t e — t i m e curves 
( d e c l i n e c u r v e s ) . I n d i v i d u a l l e a s e d e c l i n e 
curves were w e l l e s t a b l i s h e d making r e l i a b l e 
e s t i m a t e s o f re m a i n i n g r e s e r v e s p o s s i b l e . The 
d e c l i n e c u r v e s were e x t r a p o l a t e d t o an economic 
l i m i t o f 90 BOPM per producing w e l l . 

6. Main Pay Zone Net Pay — Due t o t h e l a c k o f cores 
and o t h e r p e t r o p h y s i c a l data, t h e net pay was 
pick e d from Gamma Ray — A c o u s t i c l o g s u s i n g a 5TC 
p o r o s i t y c u t o f f . The Main Pay was pi c k e d as t h e 
zone t h a t was c o n t i n u o u s across t h e f i e l d ; t h i s 
b eing t h e i n t e r v a l IO,397* - 10,406* on t h e Sags 
New Mexico S t a t e No. 3 t y p e l o g . An isopach map 
usi n g t h e s e net pay f i g u r e s was c o n s t r u c t e d 
( E x h i b i t No. 5 ) . The Main Pay net a c r e — f e e t was 
th e n c a l c u l a t e d from p l a n i m e t e r e d data o f t h e 
isopach map. 

7. Primary U l t i m a t e O i l Recovery — The primary 
u l t i m a t e was c a l c u l a t e d by adding t h e r e m a i n i n g 
p r i m a r y o i l r e s e r v e s t o t h e c u m u l a t i v e o i l 
p r o d u c t i o n as o f January 1, 1989. 



I I I . Wat e r f 1 ood_St udy 

A. Recommend at i on 

Since there has been waterflood response i n the p i l o t 
area as indicated by increased o i l production i n Well 
No.'s £9-1 and 31-3 (E x h i b i t No. 6>, Sage i s 
requesting expansion of the p i l o t area and u n i t i z a t i o n 
of the f i e l d , based on 100* Primary Ultimate O i l 
Recovery. 

B. Introduction and Summary 

In the proposed unit area there are three producing 
w e l l s , one temporarily abandoned, and one water 
i n j e c t i o n w e l l . Three producing w e l l s have been 
plugged and abandoned. There are two plugged and 
abandoned dry holes. The three producing w e l l s make 
57 BOPD, 46 BWPD, and 70 MCFD. I n j e c t i o n into the 
water i n j e c t i o n well i s 475 BWPD t? £700 p s i . 

As of January 1, 19S9, cumulative o i l production was 
1,1(34,885 BO with a remaining primary of 141,887 BO 
based on the current 10X/yr de c l i n e . Cumulative 
i n j e c t i o n i n the p i l o t waterflood November 1, 1989, was 
431,30£ BW. I n j e c t i o n began January 15, 1988. 

A f u l l s c a l e waterflood w i l l r e q u i r e a c a p i t a l 
investment of *1,498,900. Incremental secondary 
recovery of 1,067,000 B0 w i l l r e s u l t i n a 3.83 year 
payout,37.£2% r a t e of r e t u r n and $14,656,600 net 
p r o f i t , before Federal Income Taxes. 

C. F i e l d Location and Discovery 

The West Tres Papalotes F i e l d i s located seventeen 
miles northwest of Lovington, New Mexico, on the 
western platform margin of the Tatum Basin. I t s 
lo c a t i o n i n r e l a t i o n to other f i e l d s i s shown on 
Ex h i b i t No. 7. 

The f i e l d was discovered i n 197£ with production from 
the Permo Penn Limestone at an average depth of 10,400 
feet . 

D. F i e l d Development History 

E a r l y development occurred during 197£. The t y p i c a l 
well was perforated through casing and a c i d i z e d with 
500 to £500 gals, of 15X hydrochloric a c i d . 
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E. Geology 

The West Tres Papalotes F i e l d produces from s e v e r a l 
members of the Bough "C" formation. The Bough "C" i s 
widely productive along the western platform margin of 
the Tatum Basin. Dated as Permo-Penn in age, the 
productive members c o n s i s t of clean, porous, white 
limestone, very f o s s i 1 i f e r o u s , with chert nodules 
interspersed within the limestone. The depositional 
model of t h i s r e s e r v o i r i s most l i k e l y a l g a l mats that 
grew and t h r i v e d within the photic zone, basinward 
from the basin edge i n a r e l a t i v e l y high energy 
environment, c r e a t i n g i n the process the porous, high 
permeability productive limestone. 

E x h i b i t No. 8 i s a s t r u c t u r e map on the top of the 
main pay which i n d i c a t e s a plunging a n t i c l i n e t o the 
south. E x h i b i t No. 5 i s a net pay isopach of the main 
pay using a 5* porosity cut off. The f i e l d i s s e l f 
contained i n that the f i e l d boundary i s defined by a 
porosity pinchout (see c r o s s s e c t i o n on E x h i b i t No. 
9 ) . There i s no defined o i l - w a t e r contact. 

F. Reservoir and F l u i d P r o p e r t i e s 

Due to the lack of cores and the q u a l i t y of logs that 
were run, c e r t a i n r e s e r v o i r p r o p e r t i e s could not be 
determined. Likewise, no f l u i d samples have been 
taken f o r running PVT a n a l y s i s . Lack of any bottom 
hole pressures made material balance c a l c u l a t i o n s 
impossible. The following i s a l i s t of properties 
that are known: 

Estimated Productive Area 920 AC 
Type Drive Solution Gas 
Oil/Wat e r Cont act None 
Current GOR 2718 SCF/STB 
O i l Gravity, API 41 
Reservoir Temperature 153 
Gas Gravity .85 
Average Porosity 5-7* 
Average Net Pay 10-12* 
Main Pay Zone Net Pay 8,209 a c - f t 

G. Unit Waterflood Reserves 

Because of an i n s u f f i c i e n t quantity of b a s i c r e s e r v o i r 
data, secondary r e s e r v e s were c a l c u l a t e d by analogy 
with Mobil's Vacuum (Middle) Penn Waterflood, seventeen 
miles to the south. Depth (IO,400*) and q u a l i t y of 
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pay are s i m i l a r . I t i s the only recorded Penn 
waterflood i n New Mexico. There i s one water i n j e c t i o n 
well and one producing well on BO acre spacing ( E x h i b i t 
No. 10). Water i n j e c t i o n began into well No. 147 i n 
September, 1974. Response was seen i n the Bridges 
State #165 one year and four months l a t e r ( E x h i b i t No. 
11). The well peaked at 132 BOPD and averaged SS BOPD 
for s i x years. Incremental secondary o i l has been 199 
MBO f o r a primary to secondary r a t i o of one to one. 
Water breakthrough did not occur u n t i l nine years a f t e r 
the s t a r t of water i n j e c t i o n . In cont r a s t , the 
proposed expanded waterflood peaks at 45 BOPD/well and 
maintains i t s peak f o r four years. The recovery r a t i o 
i s O. 92/1, which corresponds to 1,0S7,OOO bbls of 
secondary o i l , depending on o i l p r i c e . 

H. Plan f o r Waterflood Operation 

Sage plans to expand the p i l o t waterflood by 
si d e t r a c k i n g well 29—2 GOO feet t o the North and 
putting i t on water i n j e c t i o n . Depending upon r e s u l t s , 
Sage w i l l then d r i l l producing well 29—3 and 31—4 and 
convert 31—2 t o water i n j e c t i o n ( E x h i b i t No. 5 ) . 
Estimated cost i s $1,498,900. The expanded i n j e c t i o n 
system w i l l r e q u i r e 300—500 BWPD per well at a maximum 
i n j e c t i o n pressure of 3000 p s i . The current system i s 
closed with a gas blanket on the water supply tank. 
I n j e c t i o n i s down i n t e r n a l l y p l a s t i c coated tubing s et 
on a n i c k e l coated packer. A l l plugged and abandoned 
w e l l s were plugged adequately to protect a l l known 
producing and fr e s h water zones. 

I . Waterflood Economics 

The e s c a l a t e d incremental economics of continued 
operations versus the expanded p i l o t waterflood are 
summarized on the following page. Detailed cash flow 
i s shown on E x h i b i t No. 13. 
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Waterflood P r o f i t a b i l i t y 
(BFIT) 

C a p i t a l Investment $1,498,900 
Cash Flow 14,656,600 
Present Worth & 10* 5,141,500 
Payout, years 3.83 
Rate of Return 37.22* 
Gross O i l Reserves 1,067,000 bbl: 

Assumpt i ons: 

Working I n t e r e s t : 
Net Revenue I n t e r e s t : 
O i l P r i c e : 
Gas P r i c e : 
E f f e c t i v e Date: 

100.00 
84. 96 
18.50/bbl 

O 
January 1, 1990 
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Waterflood C a p i t a l Investment 

Cement 1i ned i n j e c t i on 1i nes, 
wrapped and buried *B7,900 

Connections, v a l v e s and meters 15,OOO 
Labor 10,OOO 
Damages 2,000 
D r i l l 1 water i n j e c t i o n well 396,000 
D r i l l 2 producing w e l l s 900,000 
Convert 1 producing well to i n j e c t i o n 75,000 
Misc. _I3j_OQO 

*1,498,900 

Operating Costs 

Operating cost per well (Including l n j . Well) $2500/rnonth 
Average i n j e c t i o n per well 500 BWPD 
I n i t i a l Operating Cost $15000/month 
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EXHIBIT i t . H A 

SAGE ENERGY COMPANY 
WEST TRES PAPALOTES PENN UNIT 

WEST TRES PAPALOTES FIELD 
LEA COUNTY, NEW MEXICO 

SCALE ' l " = 2000 ' 4 - 2 8 - 8 9 
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