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December 22, 1983

Murphy Operating Corporation
P. O. Drawer 2648
Roswell, New Mexico 88201

Attn: Miss A. J. Murphy

Re: Supplemental Water Flood Survey
Bluitt (San Andres) Field
Roosevelt County, New Mexico
As of September 1, 1983

Dear Miss Murphy:

In accordance with the instructions received in a recent Ope-
rator's Committee meeting, we have reviewed the original Preliminary
Water Flood Survey prepared on the various leases in the vicinity
of the Murphy Operating Corporation, Bluitt Federal lease for the
purpose of updating the anticipated water flood program and the
feasibility of installing a flood to improve the oil recovery from
this vicinity of the Bluitt (San Andres) Field, Roosevelt County,
New Mexico. As in the original analysis, this update indicates
that although somewhat hazardous the San Andres reservoir in this
vicinity should respond favorably to a water flood program. As
indicated in the Operator's Committee meeting, however, it should
be pointed out that due to the fractured nature of this reservoir,
it is highly recommended that a pilot program be initiated in the
vicinity of the Murphy Operating Corporation, Baetz and Bluitt
leases prior to the installation of a full stage program on the
other properties. It is felt that through the use of a pilot flood
performance analysis, a more definite picture as to the flooda-
bility of the San Andres interval can be obtained before any large
expenditures of money are necessary. The pilot program would
therefore reduce the amount of economic exposure to the working
interest owners.

Our analysis in general indicates that by projecting existing
0il production decline trends, the future primary oil available



from the ten leases analyzed in the proposed unit area should be
approximately 6,780 barrels as of September 1, 1983. Further the
ultimate primary recovery from these leases should be 1,492,047
barrels.

Water flood recovery estimates which will be detailed later
in this report indicate a potential water flood recovery of
1,699,181 barrels if the pilot program proves the floodability of
the San Andres interval.

Cost data indicates an ultimate expense of $7,987,900 with a
potential profit of $27,355,065. This profit estimate assumes the
installation of a full scale water flood program upon completion
of a satisfactory pilot program; and 80 percent working interest
ownership throughout the field; and a continual price throughout
the flood life of $26.00 per barrel as is presently being received
in this vicinity. It should be pointed out that the cost estimate
reflects all expenditures anticipated during the complete program,
including operational expense and the additional drilling require-
ments necessary for the installation of the program as set out here-
in.

I. History and Development

The original discovery well completed in the Bluitt (San Andres)
Field was completed by Nearburg and Ingram on the Kirkpatrick Federal
Well No. 1. This well was completed as a gas well on November 6,
1963 and after several years of production turned to an oil produc-
ing well which led to the further development of the o0il reservoir
on the downdip portion of the structure. This further development
was initiated with a drilling program in 1968 and 1969 which led
to the ultimate development of the o0il reservoir southeast of the
discovery well. At the present time the area proposed for utili-
zation in this program has some 22 producing wells, several of
which are presently temporarily abandoned and/or have been recom-
pleted into the San Andres P-1 interval above the zone of interest,
which is referred to as the P-2 zone. 0il recovery as of September
1, 1983 has totaled 1,485,267 barrels and the future oil recovery
is estimated at 6,780 barrels. This data would indicate that the
ultimate primary recovery of oil from the general area of interest
is 1,492,047 barrels.

IT. Geological and Reservoir Data

The producing interval in the Bluitt (San Andres) Field is
described as being the P-2 zone of the San Andres interval. This
zone is a highly fractured interval which responded favorably to
the normal 6,000 gallon acid treatments utilized upon completion
of the various producing wells in the field. Core and log infor-
mation indicate an average porosity of 8.5 percent; an average
water saturation of 23 percent; a formation volume factor of 1.20;
and a normal primary recovery of 15 percent. Based on this infor-



mation we are of the opinion that the ultimate primary recovery
will be approximately 63.5 barrels per acre-foot of the 423 bar-
rels per acre-foot originally in place.

Gas production information, which is also included herein,
indicates a total gas recovery to January 1, 1983 of 3,627,507 MCF.
It should be pointed out, however, that a considerable amount of
the gas recovered to date is from the structurally higher leases
in the reservoir and are therefore producing primarily from the
gas cap which exists in the northwest portion of the oil reservoir.
It is also believed that a portion of the gas contributed to this
reservoir actually was obtained from the P-1 reservoir rather than
the P-2 interval. To emphasize this structural position, records
indicate that the Murphy Operating Corporation, McCaw lease will
have an ultimate primary oil recovery of 78,463 barrels. Gas pro-
duction from the McCaw lease todate has been 80,070 MCF. This
would indicate a gas/oil ratio of 1,020 cubic feet per barrel.
Further up structure from the McCaw lease is the Murphy Operating
Corporation, Baetz KGS lease. This lease has recovered approxi-
mately 27,011 barrels of primary oil and approximately 184,183 MCF
of gas. Based on this information, the overall gas-o0il ratio of
the KGS lease was 6,819 cubic feet per barrel. It is therefore
apparent that as the structure becomes higher, gas-oil ratios in-
crease and that possibly a portion of the gas obtained from the
higher structure wells comes from the gas cap section of the oil
reservoir.

It should also be noted that several wells have been recom-
pleted in the P-1 reservoir and are presently producing therefrom.
This is strongly supported by the gas production presently being
obtained from the Tom Ingram, Federal "E'" lease, which is avera-
ging approximately 3,000 MCF per month while the normal P-2 reser-
voir is producing little or no gas production.

Also contained herein is a gross interval isopach map which
indicates a total reservoir volume of 31,618 acre-feet. This iso-
pach map was prepared from the log information available which is
believed to be slightly optimistic when measuring the gross pay
interval. It was necessary to correct the gross pay calculations
through the use of a gross to net correction factor. This factor
was determined to be 0.74315. This information was obtained based
on the previously discussed primary oil recovery of 63.5 barrels
per acre-foot and the ultimate primary recovery from the field of
1,492,047 barrels. Utilizing this information it is apparent that
the net productive acre-feet in the reservoir would be 23,497 net
acre-feet. As previously mentioned the isopach map reflects a
gross volume of 31,618 acre-feet. 1In order to correct the gross
isopach volume to a net isopach volume it is necessary to utilize
the correction factor of 0.74315.



III. Estimate of Recoverable 0il

The ultimate primary recovery from the reservoir is estimated
to be 1,492,047 barrels. This information is primarily the result
of analayzing the production to September 1, 1983 and projecting
the existing decline trends on one lease which is believed to con-
tain additional future primary oil recovery. Of the ten leases
analyzed, one lease is believed to contain additional future pri-
mary oil and the recovery estimate from this lease is contained
within the exhibits attached hereto.

Secondary o0il recovery was obtained in the usual manner by
reducing the original oil in place of 423 barrels per acre-foot by
the 63.5 barrels per acre-foot believed obtainable by primary pro-
ducing means and futher reducing the remaining oil in place by a
residual oil estimate of 25 percent of the pore space or 165 bar-
rels per acre-foot. This would result in a potential secondary
reserve of 195 barrels per acre-foot which should be corrected for
flood efficiency. Our estimates indicate that 97.5 barrels per
acre-foot should be recoverable provided a good sweep efficiency
and control of the fracture trend can be achieved. Based on this
estimate and the corrected floodable volume of 17,427.5 acre-feet,
an ultimate water flood recovery was determined as being 1,699,181
barrels.

IV. Recommended Water Injection Program

As indicated in our original report concerning this property,
we are of the opinion that the data obtained from core analysis
and the excellent reservoir drainage proven by the drilling of the
Murphy Operating Corporation, Bluitt Federal well No. 3 in late
1977 dictate the necessity for a pilot program to be installed
prior to any large development expenditure in order to fully
evaluate a water flood in this reservoir. We continue to recommend
that the Murphy Operating Corporation, Baetz wells No. 1 and 2 and
the Murphy Operating Corporation, Bluitt Federal wells No. 1 and 3
be utilized for water injection purposes. Through the utilization
of these wells and the anticipated major response at the Murphy
Operating Corporation, Bluitt Federal well No. 2, as well as other
offsetting wells to the injection points, considerable additional
information can be gained which could alter the final water flood
program design as indicated herein.

We are of the opinion that this pilot program will require
unitization of all leases shown on the proposed unit area map con-
tained herein will require obtaining an initial water supply for
the pilot program of approximately 1,200 barrels of water per day
which should be distributed equally among the four wells used for
injection purposes initially; and should be watched very closely
in order to determine the response anticipated.

Once response has been indicated to the pilot program, and
the program has been fully analayzed and proven successful, im-



mediate expansion of the water injection program will be necessary.
This expansion will require the drilling of six producing wells

and five water injection wells. It further will ultimately require
the conversion of an additional seven producing wells to injection
status and the potential reequipping at a later date of the majority
of the remaining eight producing wells. Ultimately, it is antici-
pated that an injection rate of approximately 4,800 barrels of water
per day will be necessary in this area and that there will be an
ultimate 30 total wells being used, 14 of which will be producing
wells and 16 of which will be water injection wells. The pattern
selected and line layout for the injection facilities has been
presented on a map included herein for your review.

V. Organization

Included within this report is a tabulation indicating the
proposed unitization factors. We are of the opinion that the area
analyzed should be unitized and since reliable data as to reservoir
thickness, etc. are not available, that the most reliable informa-
tion should be utilized in the unitization factors. The factors
selected by the Operating Committee to date include a 20 percent
weighing of usable wells and an 80 percent weighing of ultimate
primary oil recovery. These factors appear to establish equity
within the proposed Bluitt San Andres Unit, especially in view of
the rather small amount of o0il recovery remaining to be obtained.
We strongly recommend these factors to the owners of the project
even though instances of possible drainage across lease lines un-
doubtedly has occurred within the field during the primary produc-
tion phase of the Bluitt' (San Andres) Field.

VI. Cost Estimate

The cost of the program to be installed in the Bluitt Area
has also been reanalyzed within this report and updated since the
original Preliminary Water Flood Survey. The cost of the pilot
program has been determined to be approximately $824,000 including
operational expense; water plant, water supply and other instal-
lations. It is anticipated that this program will last approxi
mately two years before expansion will become feasible. Ultimately,
a total installation, operation and equipment cost of approximately
$7,987,900 is anticipated. This expenditure includes an operational
expense estimate of approximately $4,500,000 during the complete
life of the program. Following is a general summation of the money
requirement for the major items contained in the final water flood
program:

A,  Water Supply $ 554,900
B. Water Plant § 200,000

C. Water Distribution System $ 180,000



D. Injection Well Expense $ 925,000
(includes drilling of five water
injection wells and conversion of
eleven wells to injection service)

E. Producing well expense $1,478,000
(includes the drilling of six new
producing wells and equipping eight
remaining producing wells as necessary)

F. Producing facility changes $ 150,000

G. Operational expense $4,500,000
(assumes a period of three years
with 20 wells operational at $15,000
per well per year, and a period of
eight years with 30 wells active at
$15,000 per well per year)

H. Total Expense $§7,987,900

As indicated previously, a pilot program can be installed for
an expenditure of approximately $824,000. Should this program
prove successful, an immediate expansion of the injection and pro-
ducing facilities will be mandatory and will be strongly recom-
mended.

VII. Economic Analysis

As indicated previously, an oil production recovery of
1,699,181 barrels of water flood oil appears feasible from the
Bluitt (San Andres) Field. Assuming a working interest ownership
of 80 percent and an after tax net oil price of $26.00 per barrel,
it is anticipated that the gross income from a water flood program
would be $35,342,965. Reducing this amount by the total antici-
pated expense previously discussed under the cost estimate section
of this report of $7,987,900, a profit of $27,355,065 is indicated.
It should be pointed out, however, that the actual risk investment
is considerably below the $7,987,900 figure indicated in the cost
estimate section. Our estimate of the risk capitol for the instal-
lation and operation of the pilot program is $824,000. With a suc-
cessful pilot program, it is virtually assured that an ultimate
profit of $27,355,065 should result.

VII. General Summary

As discussed within this analysis, the San Andres reservoir
in the Bluitt (San Andres) Field appears to have excellent water
flood potentiality. 1In order to be assured of these potentialities,
it will be necessary for the installation of a pilot program to bhe
accomplished within the area under study in the immediate future.



This can only be accomplished following unitization. Unitization
is believed to be more equitable to all concerned parties by uti-
lizing a 20 percent weight towards usable wells and an 80 percent
weight of ultimate primary oil recovery anticipated to be obtained
from the field. Once unitization has been achieved and an adquate
water supply obtained, the installation of a small 1,200 barrel
per day pilot plant should be undertaken. It is anticipated that
this program will require approximately two years for a full analy-
sis and upon its completion, an immediate expansion of the program
must be accomplished. With the full program carried to its com-
pletion, it is anticipated that an excellent profit potential is
available for the working interest ownership within the area

under study.

Should there be any questions concerning the information or
recommendations contained herein, please do not hesitate to contact
us .

Yours very truly,
STEPHENS ENGINEERING
@4QKRZML~—~—ﬁjuw

Joe LY Johnson, Jr.
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