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I.

II.

Introduction

The State of New Mexico 0il Conservation Division on
September 4, 1987, and by Order No. R-8305 granted toc Sage
Energy the authority to conduct a pilot waterflood on its
New Mexico "30 State Lease, West Tres Papalotes -
Permsylvanian Pool, Lea County, New Mexico. Water was to
be ingjected into the Bough "C" member of the Permsylvanian
formation from perforations at 1q392 feet to 10,407 feet in
the New Mexico "30" State Well No. { located 1980 feet from
the North line and 800 feet from the East line of Section
30, Township 14 South, Range 34 East. The subject pilot
was designated the Sage Energy Company State "“30" Lease
Waterflood Project and was governed by the provision of
Rules 701 through 708 of the Division Rules and Regulations.
Since there has been waterflood response in the pilot area,
Sage is requesting that it be expanded and unitized as
showrni orn Exhibit No. 1.

A. Base Map .
The base map shown in Exhibit No. 1 with appropriate
Tract and Well numbers is the area to be unitized. It
contains 1120 surface acres.

B. Vertical Interval to be Unitized

Sage recommends unitization of the subsurface interval
of the Permce Permn Limestone and identified as follows:

The Permoc Perm Limestone shall be defined and
construed as being that cil bearing limestore,
the top of which was encocuntered at a depth of
10,392 feet and the base of which was
encountered at a depth of 10,510 feet (log
measurements) in the Sage Energy Company New
Mexico State No. 3 Well, located 1160 feet
from the north line and 560 feet from the east
line of Section 31, Township 14 South, Range
34 East N.M.P.M., Lea County, New Mexico, as
recorded on the BHEC fAcoustilog of said well
dated April 26, 1983 (Exhibit No. 2).

Participation parameters for the Unit Area are

tabulated by tract and by working interest owner in
1



Tables 1 and 2, respectively. A summary of the
unitization parameters is listed in Exhibit No. 3.
Pertinent commerits about each parameter follows.

1.

Usable Wellbores — The term "usable wellbore”
includes all wells within the Unit Area that have
potential value either as injection or producing
wells. Wells that are excluded are those that
have been permanently abandoned or have severe
downhole mechanical obstructions.

Surface Rcres — Since detailed tract by tract
survey data was not available for this report,
nominal acreage based on commercial land maps was
used in this tabulation. {Exhibit No. 4)

Cumulative Production — Cumulative ocil production
to January 1, 1989, was tabulated. Cumulative
gas production was mot used as a participation
parameter.

Current Six Month Productiors — Current production
from January 1 through July 1, 1983, of o0il was
tabulated for this six month period. The
production was obtaived from NMOCD Form C-115.

Remaining Primary Reserves — Remaining Primary
Reserves as of January 1, 1989, were estimated
through the use of semi-log rate-time curves
(decline curves). Individual lease decline
curves were well established making reliable
estimates of remaining reserves possible. The
decline curves were extrapolated to an economic
limit of 90 BOPM per producing well.

Main Pay Zone Net Pay — Due to the lack of cores
and other petrophysical data, the net pay was
picked from Gamma Ray - Acoustic logs using a 5%
porosity cutoff. The Main Pay was picked as the
zone that was continuous across the field; this
being the interval 10,397 - 10,406 on the Sage
New Mexico State No. 3 type log. 6An isopach map
using these net pay figures was constructed
(Exhibit No. S). The Main Pay net acre—-feet was
then calculated from planimetered data of the
isopach map.

Primary Ultimate 0il Recovery — The mprimary
ultimate was calculated by adding the remaining
primary oil reserves to the cumulative oil
production as of January 1, 1989.

o
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I1II. Waterflood Study

A. Recommendation

Since there has been waterflood response in the pilot
area as indicated by increased oil production in Well
No.'s 29-1 and 31-3 (Exhibit No. 6), Sage is
requesting expansion of the pilot area and unitization
of the field, based on 100X Primary Ultimate 0il
Recovery.

B. Introduction and Summary

In the proposed unit area there are three producing
wells, one temporarily abandoned, and one water
injection well. Three producing wells have been
plugged and abandoned. There are two plugged and
abandoned dry holes. The three producing wells make
57 BOPD, 46 BWPD, and 70 MCFD. Injection into the
water injection well is 475 BWPD @ 2700 psi.

As of January 1, 1983, cumulative o0il production was
1,164,885 BO with a remaining primary of 141,887 BO
based on the current 10%/yr decline. Cumulative
injection in the pilot waterflocod November 1, 1989; was
431,302 BW. Injection began January 15, 1988.

A full scale waterflood will require a capital
investment of $1,498,900. Incremental secondary
recovery of 1,067,000 BO will result in a 3.83 year
payout, 37.22% rate of return and $14,656,600 net
praofit, before Federal Iricome Taxes.

C. Field lLocation and Discovery

The West Tres Papalotes Field is located seventeen
miles riorthwest of Lovington, New Mexico, on the
western platform margin of the Tatum Basin. Its
location in relation to other fields is shown on
Exhibit No. 7.

The field was discovered in 1972 with production from
the Permoc Penn Limestone at an average depth of 10,400
feet.

D. Field Development History
Early development occurred during 1372. The typical
well was perforated through casing and acidized with

500 ta 2500 gals. of 15% hydrochloric acid.
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Geclogy

The West Tres Papalotes Field produces from several
members of the Bough "C" formation. The Bough "C" is
widely productive along the western platform margin of
the Tatum Basin. Dated as Permo—Penn in age, the
productive members consist of clean, porous, white
limestone, very fossiliferous, with chert nodules
interspersed within the limestone. The depositional
model of this reservoir is most likely algal mats that
grew and thrived within the photic zone, basinward
from the basin edge in a relatively high energy
environment, creating in the process the porous, high
permeability productive limestone.

Exhibit No. 8 is a structure map on the top of the
main pay which indicates a plunging anticline to the
south. Exhibit No. 5 is a net pay isopach of the main
pay using a 3% porosity cut off. The field is self
contained in that the field boundary is defined by a
porosity pinchout (see cross section on Exhibit No.
9). There is no defined oil—-water contact.

Reservoir and Fluid Properties

Due to the lack of cores and the gquality of logs that
were run, certain reservoir properties could not be
determined. Likewise, rno fluid samples have been
taken for running PVYT analysis. Lack of any bottom
hole pressures made material balance calculations
impossible. The following is a list of properties
that are known:

Estimated Productive fArea 920 AC

Type Drive Solution Gas
Oil/Water Contact Norne

Current GOR 2718 SCF/STH
0il Gravity, API 41

Reservoir Temperature 153

Gas Gravity .85

Average Porosity S-7%

Average Net Pay 10-12?

Main Pay Zone Net Pay 8,209 ac-ft

Unit Waterflood Reserves

Because of an insufficient quantity of basic reservoir
data, secondary reserves were calculated by analogy

with Mobil's Vacuum (Middle) Penn Waterflood, seventeen
miles to the south. Depth (10,400') and quality of
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pay are similar. It is the only recorded Pernn
waterflood in New Mexico. There is one water ingection
well and one producing well on 80 acre spacing (Exhibit
No. 10). Water ingection began into well No. 147 in
September, 1974. Response was seen in the Bridges
State #165 one year and four months later (Exhibit No.
11). The well peaked at 132 BOPD and averaged 8& BOPD
for six years. Incremental secondary oil has been 133
MBO for a primary to secondary ratic of one toc one.
Water breakthrough did not occur until nine years after
the start of water injection. In contrast, the
proposed expanded waterflood peaks at 45 BOPD/well and
maintains its peak for four years. The recovery ratio
is 0.92/71, which corresponds to 1,067,000 bbls of
secondary o©il, depending on ¢il price.

Plan for Waterflood Operation

Sage plans to expand the pilot waterflood by
sidetracking well 29-2 600 feet to the North and
putting it on water ingjection. Depending upon results,
Sage will then drill producing well 29-3 and 31-4 and
convert 31-2 to water ingection (Exhibit No. 3).
Estimated cost is $1,498,3900. The expanded ingection
system will require 300-500 BWPD per well at a maximum
injection pressure of 3000 psi. The current system is
closed with a gas blanket on the water supply tank.
Injection is down internally plastic coated tubing set
on a nickel coated packer. All plugged and abandoned
wells were plugged adegquately to protect all known
producing and fresh water zones.

Waterflood Economics

The escalated incremental economics of continued
operations versus the expanded pilot waterflood are
summarized on the following page. Detailed cash flow
is shown on Exhibit No. 13.



Waterflood Profitability

(BFIT)
Capital Investment %1, 498,900
Cash Flow 14,656, 600
Present Worth @ 10% 5,141,500
Paycut, years 3.83
Rate of Return 37.22%
Gross 0il Reserves 1,067,000 bbls
Assumptions:
Working Irterest: 100. 00
Net Revenue Interest: 84,96
0il Price: 18.50/bb1
Gas Price: o
Effective Date: January 1, 19390



Waterflocd Capital Investment

Cement lired ingection lines,

wrapped arnd buried €87, 900
Cormections, valves and meters 13, 600
Labor 10, 000
Damages 2, 000
Drill 1 water injection well 396, 000
Drill 2 producing wells 300, 000
Convert 1 producing well to injection 75, 000
Misc. -13,000

$1, 428,900

Operating Costs

Operating cost per well (Including Inj. Well) $2500/month
Average injection per well S00 BWPD
Iritial Cperating Cost $15000/month
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