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Williamson Petroleum Consultants, Inc.

HOUSTON

310 WEST WALL AVENUE

SUITE 1200

79701-5121

9154685 6100

FAX 915 685. 3909

July 29, 1992

Hanson Operating Company, Inc.
400 North Penn, Suite 1200
Roswell, New Mexico 88201
Attention Mr. Ray Willis

Siete 0il & Gas Corporation
Pétroleum Building, Suite 200
Roswell, New Mexico 88202
Attention Mr. Harold Nustice

Yates Petroleum Corporation
105 South 4th Street

Artesia, New Mexico 88210
Attention Mr. David F. Boneau

Gentlemen:

Subject: Feasibility Study for a Proposed Waterflood of
Certain Properties Operated By
Hanson Operating Company, Inc.,
Siete 0i1 and Gas Corporation, and
Yates Petroleum Corporation
in the Shugart Field
Eddy County, New Mexico
Effective May 1, 1990
Utilizing Nonescalated Economics
Project 9.7098

Williamson Petroleum Consultants, Inc., in conjunction with the
engineering subcommittee for the proposed Shugart Waterflood Unit,
has performed an engineering evaluation to estimate proved
reserves and future net revenue from oil and gas properties to the
subject interests. This evaluation was authorized by Mr. Ray
Willis of Hanson Operating Company, Mr. Eddie Rodriquez of Siete
0i1 & Gas Corporation, and Mr. David F. Boneau of Yates Petroleum
Corporation. Projections of the reserves and future net revenue
to the evaluated interests were based on economic parameters and
operating conditions considered applicable as of May 1, 1990.
This evaluation includes various economic and/or engineering
considerations which are outside the guidelines of the Securities
and Exchange Commission (SEC) for disclosing reserves and future
net revenue in Form 10-K or other SEC filings. Following is a
summary of the results of the evaluation effective May 1, 1990:



Hanson Operating Company, Inc.
Mr. Ray Willis

July 29, 1992

Page 2

TOTAL
PROVED
Net Reserves to the
Evaluated Interests:
0i1/Condensate, BBL 1,200,346
Other Liquids, BBL 0
Gas, MCF 332,097
Future Net Revenue, $:
Undiscounted 10,036,070
Discounted Per Annum
at 10.00 Percent 4,415,555

The attached Definitions describe all categories of reserves, and
the attached report describes the bases of this evaluation.

It has been a pleasure to serve you by preparing this engineering
evaluation. All related data will be retained in our files and
are available for your review.

Yours very truly,

/zﬂ/// (7774 /%ézx/z/ Wé %’
WILLIAMSON PETROLEUM CONSULTANTS, INC.

PHD/1ab

Attachments

Project 9.7098
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Williamson Petroleum Consultants, Inc.

DEFINITIONS OF OIL AND GAS RESERVES

PROVED RESERVES

Proved reserves are the estimated quantities of crude oil,
natural gas, and natural gas liquids which geological and
engincering data demonstrate with reasonable certainty to
be recoverable in future years from known reservoirs under
the economic criteria employed and existing operating
conditions. Prices include consideration of changes in
existing prices provided by contractual arrangements and
escalations based upon an estimate of future conditions.

A. Reservoirs are considered proved if economic
producibility is supported by either actual production or
conclusive formation test. The area of areservoir considered

proved includes:

1. that portion delineated by drilling and defined by gas-oil

and/or oil-water contacts, if any; and

2. the immediately adjoining portions not yet drilled, but
which canbe reasonably judged aseconomically productive
on the basis of available geological and engineering data.
In the absence of information on fluid contacts, the lowest
known structural occurrence of hydrocarbons controls the

lower proved limit of the reservoir.

B. Reserves which can be produced economically through
application of improved recovery techniques (such as fluid
injection) are included in the “proved” classification when
successful testing by a pilot project, or the operation of an
installed program in the reservoir, provides support for the
enginecring analysis on which the project or program was

based.

C.Estimates of provedreserves donot includcméfollowing:

1. oil that may become available from known reservoirs but
is classified separately as “indicated additional reserves™;

2. crude oil, natural gas, and natural gas liquids, the
recovery of which is subject toreasonable doubt because of
unceriainty as to geology, reservoir characteristics, or

economic factors;

3. crude oil, natural gas, and natural gas liquids, that may

occur in undrilled prospects; and

4. crude oil, natural gas, and natural gas liquids, that may
berecovered from oil shales, coal?, gilsonite and other such

sQurces.

! excluding certain coalbed methane gas

Proved Developed Reserves ?

Proved developed reserves arereserves thatcan be expected
10 be recovered through existing wells with existing
equipment and operating methods, Additional oil and gas
expected 1o be obtained through the application of fluid
injection or other improved recovery techniques for
supplementing the natural forces and mechanisms of primary
recovery should beincluded as “proved developed reserves™
only after testing by a pilot project or after the operation of
an installed program has confirmed through production
response that increased recovery will be achieved.

Proved Undeveloped Reserves

Proved undeveloped reserves are reserves that are expected
to be recovered from new wells on undrilled acreage, or
from existing wells where a relatively major expenditure is
required for recompletion. Reserves on undrilled acreage
shall be limited to those drilling units offsetting productive
unitsthat are reasonably certain of production when drilled.
Proved reserves for other undrilled units can be claimed
only where it can be demonstrated with certainty that there
is continuity of production from the existing productive
formation. Under no circumstances should estimates for
proved undevelopedreserves be attributable to any acreage
for which an application of fluid injection or other improved
recovery technique iscontemplated, unless such techniques
have been proved effective by actual tests in the area and in
the same reservoir.

UNPROVED RESERVES

Unproved reservesare based on geologic and/or engineering
datasimilar to thatused in estimates of proved reserves; but
technical, contractual, economic, orregulatory uncertainties
preclude such reserves being classified as proved.

Probable Reserves

Probable reserves are estimated quantities of crude oil,
natural gas, and natural gas liquids which are indicated by
geological and engineering data to exist, but which are
subject to an element of uncertainty such that they do not
meet the criteria of the proved reserve category.

Possible Reserves

Possible reserves are estimated quantities of crude oil,
natural gas, and natural gas liquids which are inferred to
exist, but where available geological and engineering data
will not support a higher classification.

2 Williamson Petroleum Consultants, Inc. separates proved developed reserves into proved developed producing and proved
developed nonproducing reserves. This is to identify proved developed producing reserves as those to be recovered from actively
producing wells, Proved developed nonproducing reserves as those to be recovered from wells or intervals within wells, which are
completed but shut in waiting on equipment or pipeline connections, or wells where a relatively minor expenditure is required for

recompletion to another zone.

Rev 1280



DISCUSSION

I. INTRODUCTION

This evaluation is submitted by Williamson Petroleum Consultants,
Inc. (Williamson) to the three operators of the proposed Shugart Penrose-
Middle Grayburg Waterflood Unit which produces from the Shugart (Yates
Seven Rivers Queen Grayburg) Pool located in Eddy County, New Mexico.
The thrée principle working interest owners are Hanson Operating Company,
Inc. (Hanson), Siete 0il and Gas Corporation (Siete), and Yates Petroleum

Corporation (Yates).

The report presents a study of the feasibility of installing a fluid
injection project and describes the proposed unit area, its reserves, and
associated economics of secondary operations. The study also includes

parameters which may be employed to aid in unitization.

II. SUMMARY AND CONCLUSIONS

The Shugart Penrose-Middle Grayburg Unit will encompass 1520 surface
acres containing 30 wells which have produced from the Penrose formation
of which 22 wells have also produced from the Middle Grayburg formation.
The combined remaining primary from all producing reservoirs and secondary
reserves from the Penrose and Middle Grayburg formations as of May 1, 1990
were 1,500,430 gross barrels of oil and 415,121 MCF of gas. An economic
analysis of the remaining primary and secondary reserves indicates that
an undiscounted net revenue before Federal Income Taxes of $10,036,070
will be obtained during the projected 19 years of unitized secondary
operations. The investment cost for this project as estimated by Hanson,

Siete, and Yates is $1,557,770.

The southeastern part of the unit contains 14 wells that have

produced principally from the Seven Rivers formation. It is recommended



that a one well pilot injection project be initiated to test the
floodability of the Seven Rivers formation. No secondary reserves from

the Seven Rivers were included in the economic analysis.

The Yates, Queen, and Upper Grayburg have been tested in various
wells scattered within the proposed unit boundary. The Yates wés
perforated and fraced in only one well which swabbed only one barrel of
fluid pér hour at a 95 percent water cut. The Queen was perforated and
tested in four wells and the Upper Grayburg in six wells. These tests
have yielded only small amounts of free oil. Detailed analysis of the
well records establishes that the Yates, Queen, and Upper Grayburg have
contributed very little to o1l recovery within the unit area. No

secondary reserves have been included for these reservoirs.

A structure map of each of the six formations are attached as Figures

VI A through VI F.

III. REMARKS

a) Shugart Penrose-Middle Grayburg Unit.

The proposed Shugart Penrose-Middle Grayburg Unit is located six
miles south and two miles east of the community of Loco Hills in Eddy
County, New Mexico as shown in Figure I. Geologically, the field is a
stratigraphic trap associated with localized structural nosing. The
unitized interval will include the entire Shugart (Yates Seven Rivers
Queen Grayburg) Pool; however, water injection will be limited to the
Penrose and Middle Grayburg formations. The Penrose is found at an
average depth of 3240 feet and the Middle Grayburg approximately 250 feet

deeper at 3490 feet. The proposed unit boundary is shown on Figure II.



The Shugart Pool was discovered on May 6, 1938; however, the first
Shugart Pool well within the proposed unit boundary was a re-entry of the
Keinath Well No. 1 on April 30, 1961. The first phase of drilling within
the unit was completed in 1964 after drilling 12 wells. Drilling was
resumed in 1969 through 1973 when 21 wells were completed. Drilling of
the remaining wells was scattered from 1974 until the last well was
completed in 1989. The proposed unit area contains 25 usable wells in the
Penrose-Middle Grayburg Area of which nine wells in the northeast part of
the unit will be completed only in the Penrose interval. Figure III and
IV show the recommended and alternate injection patterns for the Penrose-
Middle Grayburg waterflood and for the Seven Rivers waterflood. Figure
II1 also shows the ultimate primary recovery and the primary producing
formations for each well. The nine wells that will be limited to
waterflooding only the Penrose can be determined from the identifying
producing zones shown on Figure III. A type log that identifies the
correlative formation tops is attached as Figure V. The unitized interval
will be that correlative interval between 1800 feet and 3500 feet beneath
the surface of the ground as found in the Hanson 0il Company - Ginsberg
Federal Well No. 13 located 1650 feet FNL and 1800 feet FEL of Section 26,
Township 18S, Range 30E in Eddy County, New Mexico. Structure maps based
on formation tops of each of the formations in the unitized pool are

presented on Figures VI A through VI F.

Cumulative 0il production as of May 1, 1990 was 1,564,107 barrels
of oil from the proposed Shugart Penrose-Middle Grayburg Unit area. The
average production rate as of May 1, 1990 was 2600 barrels of oil per

month for an average of 86 barrels of o0il per calendar day.



b) Shugart (Seven Rivers) Unit.

The Seven Rivers is the predominant producing formation in the
southeast part of the unit. It is isolated such that it could be
classified as a separate unit. The Seven Rivers has been included with
the Queen and Grayburg in most waterfloods in the immediate area but has
not been tested separately for potential secondary response. Figure III
shows the primary recovery from the Seven Rivers is substantially less
than the Penrose and Middle Grayburg formations. Since the most prolific
Seven Rivers wells are located in the western part of the Seven Rivers
productive area, it is reasonable to test the floodability of the Seven
Rivers by converting the Siete-Ute Federal Well No. 1 to injection and
observing response in the three offsetting producing wells. A successful
pilot may warrant expansion of the Seven Rivers waterflood to the east.
A pressurized water supply could be arranged through a purchase agreement
with the Shugart Penrose-Middle Grayburg Unit. Unitization of the Seven
Rivers would permit commingling Seven Rivers production into common
facilities for fair and equitable distribution to working interest owners
based on participation derived from Seven Rivers parameters. A structure
map on top of the Seven Rivers pay was prepared and is included as Figure
VI B. Since the Seven Rivers is regarded as a pilot waterflood at this
time, the remainder of this report will be devoted to the Penrose and

Middle Grayburg formations.

IV. PRIMARY PERFORMANCE

The ultimate primary recovery from the proposed Shugart Penrose-
Middle Grayburg Unit is 1,777,771 barrels. The primary reserves as of
May 1, 1990 were 213,664 barrels indicating the unit area to be 88.0

percent depleted of its primary reserves. These reserves were determined

-4-



by extrapolation of the established production decline for each active
well using 30 barrels of oil per month as the economic limit. The
economics associated with the remaining primary were not calculated since
recent improvements in production on certain leases were not
representative of field performance. It was also concluded that the
currently active wells would be near their economic 1imit by the time a

waterflood would be initiated.

V. SECONDARY RECOVERY OPERATIONS

It was originally anticipated that the Shugart Penrose-Middle
Grayburg Unit would be operational by the end of 1990; however, current
activity indicates the earliest that injection could commence would be in
1993, Unit area reserves as of that effective date were 1,500,430 barrels
of oil which is a summary of the remaining primary reserves plus secondary
reserves. Secondary reserves were calculated using a 1:1 secondary to
primary ratio in the swept area which is equivalent to a 72.4 percent
secondary to primary ratio for the project. This compares favorably with
the results obtained from a study of seven nearby mature waterfloods. The
projection of production by unitized secondary operations is shown
graphically in Figure VII. It is estimated that response will begin one
year after injection is commenced. Production is projected to increase
during the following two years and then held constant for two years at a
rate of 15,000 barrels of oil per month. Secondary production is then
expected to decline at 15.0 percent per year to its economic limit of
1,600 barrels of oil per month. This projected production profile is
consistent with analogous waterfloods in the immediate vicinity. Unit
operations will yield net revenues of $10,036,070 or $4,415,555 discounted
at 10.00 percent per annum. Table 4A, 4B, and 4C provide the basic data

-5-



and the reserves and economics for the remaining primary plus secondary

reserves using a May 1, 1990 effective date.

The 5-spot water injection pattern shown in Figure III is recommended
for the Penrose-Middle Grayburg. The alternate pattern presented in
Figure IV contains less closed patterns and has a less uniform pattern
geometry and size. Examination of offsetting wells indicate the proposed
unit to. be reasonably isolated from other Penrose-Middle Grayburg
completions that have significant cumulative production. Other offsetting
wells have ceased to produte. Based on this examination, it is doubtful
that lease line agreements will be required to prevent significant
migration of secondary reserves from the proposed unit area. Well data
sheets have been provided each operator that summarize all information
contained in each well file including detailed test information obtained
during completion and correlated formation tops. Stick diagram cross
sections were constructed and given to each operator to identify the
correlative pay zones and to insure each floodable zone is perforated in

both the producing and injection wells.

The investment cost for the water injection facilities and system
are estimated to be $1,131,400. The initial producing well workover cost
were scheduled over a three year period at a total cost of $426,370.
Although the plant is designed to also furnish injection water for the
Seven Rivers pilot, the remainder of the cost to implement and expand the
pilot was deleted in the above cost estimate. The plant is designed to
inject 300 barrels of water per day initially into 14 wells and can be

expanded to 17 wells if the Seven Rivers pilot is successful. It is



anticipated that make-up water will be supplied from the City of Carlsbad
Eagle Water System.

VI. PARAMETERS

The Engineering Subcommittee tabulated as Table 1 parameters by
waterflood zone by operator and a total of both zones by operator as
follows:

1.) Current 0i1 Production, July through December 1989

2.) Current Gas Production, July through December 1989

3.) O0il Cumulative, July 1, 1989

4.) Gas Cumulative, July 1, 1989

5.) Primary 0i1 Reserves, July 1, 1989

6.) Primary Gas Reserves, July 1, 1989

7.) -Primary 0il Ultimate

8.) Primary Gas Ultimate

9.) Secondary 0il Ultimate

10.) Producing Wells, January 1, 1990

11.) Useable Wells, January 1, 1990

12.) Productive Acreage
Table 2 lists each of the above parameters as a percent of the unit total.
Tables 3A through 3H reflect the percentages, by operator, of each
parameter shown in Table 2, weighted in convenient increments from 100
percent to five percent as an aid in calculating each operators overall
participation under any formula proposed by the working interest owners

for adaption.

VII. RECOMMENDATIONS

The Engineering Subcommittee has recommended the following:



1.)

2.)

3.)

4

5.)

6.)

7.)

That the Shugart Unit be formed as shown in Figure II for the
purposes of waterflooding the Penrose and Middle Grayburg
formations.

That a five-spot injection pattern be utilized for the Penrose
and Middle Grayburg formations but that injection be limited to
the Penrose formation in the five northeast injection wells as
indicated in Figure III.

That injection be limited to those zones in the Penrose and
Middle Grayburg formation that are shown in the stick diagrams
(not included in this report) to be correlative and continuous
pay zones.

That a second but integral Shugart Unit be formed as a pilot
waterflood to test the floodability of the Seven Rivers
formation to include the SW/4 Section 30, T18S, R31E and the
SE/4 and the E/4 of the SW/4 Section 25, T18S, R30E.

That Ute-Federal Well No. 1 be converted to injection such that
Seven Rivers waterflood response can be tested from three
directions.

Separate production facilities be maintained for the Seven
Rivers area.

That the participation formula be negotiated for division of

production from the Seven Rivers area.

VIII. GENERAL EVALUATION COMMENTS BY WILLIAMSON

The attached individual projection of unit reserves and economics

(Tables 4A, 4B, and 4C) include data that describe the production

forecasts and associated evaluation parameters such as interests, taxes,

product prices, operating costs, and investments.

-8-



Net income to the evaluated interests is the future net revenue after
consideration of royalty revenue payable to others, taxes, operating
expenses, and investments, as applicable. The future net revenue is
before federal income tax and excludes consideration of any encumbrances

against the properties if such exist.

The future net revenue values presented in this report were based on
projections of oil and gas production. It was assumed there would be no
significant delay between the date of oil and gas production and the

receipt of the associated revenue for this production.

The future net revenue was discounted at an annual rate of 10.00
percent as requested by Hanson, Siete, and Yates. Future net revenue was
also discounted at secondary rates of 8.00, 12.00, 15.00, 18.00, and 20.00
and percent per annum. These additional discounted amounts are displayed
as totals only. The future net revenue was discounted at the midpoint of
the period, compounded annually. Capital costs were discounted at the

time they occurred and were compounded annually.

This report includes only those costs and revenues which are
considered by Hanson, Siete, and Yates to be directly attributable to
individual leases and areas. There could exist other revenues, overhead
costs, or other costs associated with Hanson, Siete, or Yates which are
not included in this report. Such additional costs and revenues are
outside the scope of this report. This report is not a financial
statement for Hanson, Siete, or Yates and should not be used as the sole
basis for any transaction concerning Hanson, Siete, or Yates or the

evaluated properties.



The reserves projections in this evaluation are based on the use of
the available data and accepted industry engineering methods. Future
changes in any operational or economic parameters or production
charactefistics of the evaluated properties could increase or decrease
their reserves. Unforeseen changes in market demand or allowables set by
various regulatory agencies could also cause actual production rates to
vary from those projected. The date of first response from waterflooding
was based on estimates by Hanson, Siete, and Yates or Williamson and the
actual dates may vary from those estimated. Williamson reserves the right
to alter any of the reserves projections and the associated economics
included in this evaluation in any future evaluations based on additional

data that may be acquired.

Williamson is an independent consulting firm and does not own any
interests in the oil and gas properties covered by this report. No
employee, officer, or director of Williamson is an employee, officer, or
director of Hanson, Siete, or Yates. Neither the employment of nor the
compensation received by Williamson is contingent upon the values assigned

to the properties covered by this report.

0i1 and gas reserves were evaluated for the proved developed
producing and proved undeveloped categories. In preparing this
evaluation, no attempt has been made to quantify the element of
uncertainty associated with any category. The attached Definitions

describe all categories of reserves (Figure VIII).

0i1 reserves are expressed in United States (U.S.) barrels of 42

U.S. gallons. Gas volumes are expressed in thousands of cubic feet (MCF)

-10-



at 60 degrees Fahrenheit and at the legal pressure base that prevails in
the state in which the reserves are located. No adjustment of the

individual gas volumes to a common pressure base has been made.

A1l data utilized in the preparation of this report with respect to
interests, reversionary status, oil and gas prices, gas categories, gas
contract terms, operating expenses, investments, well information, and
current operating conditions, as applicable, were provided by the
operators.  All data have been reviewed for reasonableness and, unless
obvious errors were detected, have been accepted as correct. It should
be emphasized that revisions to the projections of reserves and economics
included in this report may be required if the provided data are revised
for any reason. No inspection of the properties was made as this was not

considered within the scope of this evaluation.

Hanson, Siete, and Yates represented to Williamson that they have,
or can generate, the financial and operational capabilities to accomplish

the evaluated project.

Unless specifically identified and documented by Hanson, Siete, and
Yates as having curtailment problems, gas production trends have been
assumed to be a function of well productivity and not of market
conditions. The effect of "take or pay" clauses in gas contracts was not

considered.

The estimates of reserves contained in this report were determined
by accepted industry methods and 1in accordance with the attached

Definitions of 0il and Gas Reserves. Methods utilized in this report

-11-



include extrapolation of historical production trends and analogy to

similar properties.

Where sufficient production history and other data were available,
reserves for producing properties were determined by extrapolation of
historical production trends. Analogy to similar properties was used for
assignment of secondary reserves. Reserves projections based on analogy
are subject to change due to subsequent changes in the analogous

properties or subsequent production from the evaluated properties.

A three-character reserves grading code was assigned to each lease
in this report. It is displayed on the List of Properties (Table 4A).
It also appears on the lease reserves and economics pages (Table 4B and
4C). This code indicates a new property or the relative value of the
property when previously evaluated, the type of engineering analysis used,
and the quality factor associated with the reserves projection. A legend
explaining this code appeérs on the List of Properties. The quality
factor is a subjective measurement of the overall confidence in the
projection of reserves based on such factors as availability of data,

engineering methodology used, and experience with similar wells.

An o0il price of $16.48 per barrel was provided by Hanson, Siete, and
Yates to be used at the effective date. After the effective date, prices
were held constant for the life of the properties. No attempt has been
made to account for o0il price fluctuations which have occurred in the

market subsequent to the effective date of this report.

-12-



A gas price of $1.31 per MCF was provided Hanson, Siete, and Yates
by to be used at the effective date. After the effective date, prices

were held constant for the life of the properties.

It should be emphasized that with the current economic uncertainties,
fluctuation in market conditions could significantly change the economics

in this report.

Operating expenses were provided by Hanson, Siete, and Yates and were
based on the latest available 12-month average of all recurring expensés
which are billable to the working interest owners. These expenses
included, but were not limited to, all direct operating expenses and field
overhead costs. Any internal indirect overhead cost (general and
administrative) which are not billable to the working interest owners were
not inc]dded. Expenses for workovers, well stimulations, and other
maintenance were not included in the operating expenses unless such work
was expected on a recurring basis. The expense of the initial workover
on each producing and injection well was considered as an investment cost.
Judgements for the exclusion of the nonrecurring expenses were made by
Hanson, Siete, and Yates. Secondary operating cost for producing wells
were projected to be $1500 per well per month or approximately twice that
of producing wells during primary operations. Injection well cost were
assessed to be $800/well/month. The economic limit for calculating the
remaining primary reserves for each property was determined using 30
barrels of oil/well/month. Operating costs were held constant for the

life of the properties.

State production taxes have been deducted at the published rates as

appropriate. Average county ad valorem taxes were also deducted.

-13-



A1l capital costs for drilling and completion of wells, and
nonrecurring workover costs have been deducted as applicable. These costs
were provided by Hanson, Siete, and Yates. No adjustments were made to

account for the potential effect of inflation on these costs.

Neither salvage values nor abandonment costs were provided by Hanson,

Siete, and Yates to be included in this evaluation.

Project 9.7098
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ALL GAS VOLUMES ARE EXPRESSED IN MCF.

NOTE: ALL OIL VOLUMES ARE EXPRESSED IN BARRELS.

WILLIAMSON PETROLEUM CONSULTANTS, INC.
MIDLAND, TEXAS

PAUL H. DAVIS/GLL
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