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Dear Alan:

In accord with your request, we have completed a basic reservoir study
of the Swope Lime at Lemon Ranch, with primary emphasis on the feasibility
of improving 0il recovery by water flooding. Our basic conclusion is that
Swope reservoir and fluid characteristics are highly favorable to displace-
ment by water injectiom.

Results of this study are included in the attached report, along with
much of the basic support data. The data are organized in seven Appendices
which follow the order of discussion in the report, and which are frequent-
ly referenced within each section. Economic projections as of June 1, 1981
using escalated prices and costs are included in both the Waterflooding and
Primary Performance sections.

We are pleased to work with you in making this study. Please call if
-we can be of further service.
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e

;W chx/\

H. W. Stack



TABLE OF CONTENTS

Letter

Conclusions

Recommendations

Waterflood Projections
0il-in-Place

Primary Performance

Pressure Data

Reservoir and Flow Characteristics
Reservoir Fluid Characteristics
Well Completions

Appendices

I Waterflooding

Exhibit I-1 Iso-Porosity X Thickness Map

Exhibit I-2 Case 1 Injection Pattern

Exhibit I-3 Case 2 Injection Pattern

Exhibit I-4  Theoretical Injectivity Correlations
Exhibit I-5 Field Production History and Prediction
Exhibit I-6 Estimated Investment Schedule

Exhibit I-7 Economic Projection - Waterflood Recovery

11

13

14

Exhibit I-8  Areal Sweep vs. Mobility Correlations - Line Drive

Exhibit I-9 Areal Sweep vs. Mobility Correlations - Nine Spot

IT 0il-In-Place

Exhibit II-1 Iso-Porosity X Thickness Map

Exhibit II-2 Reservoir Fluid Properties



ITI

TABLE OF CONTENTS (contd)

Exhibit II-3 Basic Data for Material Balance Calculation
Exhibit II-4 Segmented Material Balance Results

Exhibit II-5 Graph of OIP vs. Assumed Pressure

Exhibit II-6 Table of OIP from Material Balance

Primarv Performance

Exhibit III-1 Field Development Map

Exhibit III~2 Gas Injection Schedule

Exhibit III-3 Lease Production Schedule

Exhibit III-4 Lemon Production History

Exhibit III-5 Rhodes Production History

Exhibit ITI-6 Reservoir Fluid Properties

Exhibit III-7 Graph of Recovery vs. Pressﬁre

Exhibit ITII-8 Depletion Performance with 507 Gas Reinjection
Exhibit III-9 Depletion Performance with No Gas Injection
Exhibit ITI-10 Economic Projection With 50% Gas Injection
Exhibit III-11 Economic Projection Without Gas Injection

Pressure Data

Exhibit

Exhibit

Exhibit

Exhibits IV-4 &

Exhibits

Exhibits

Exhibits

Exhibits

Iv-1 Pressure Production History

Iv-2 Summary DST Data

Iv-3 Summary Bottom Hole Pressure Surveys

IV-4a Pressure Buildup Analysis - Rhodes #3
IV-5 &

IV-5a Préssure Buildup Analysis - Lemon #5

IV-6 &

IV-6a Pressure Buildup Analysis - Lemon #1

Iv-7 &

IV-7a Pressure Buildup Analysis - Lemon #38

IV-8 &

IV-8a Pressure Buildup Analysis - Rhodes #1



Vi

VII

TABLE OF CONTENTS (contd)

Reservoir Data

Exhibit V-1 Log Data Summarized by Well
Density Logs Each Well (14 pages)

Exhibit V-2 Core Data Summarized by Well
Core Analysis Report and Coregraph Each Well (22 pages)

Exhibit V-3 Graph of Core Porosity vs. Core Water Saturation

Exhibit V-4 Core Laboratories Report — Restored State Displacement
Tests — Lemon #3 (19 pages)-

Reservoir Fluids

Exhibit VI-1 Table of Basic Fluid Properties

Exhibit VI-2 Core Laboratories Reservoir Fluid Analysis Report
on Lemon #6 (14 pages)

Well Completions

Exhibit VII-1 Summary Swope Perforations and Initial Potentials

Exhibit VII-2 Completion Summary of Each Well (3 pages)



CONCLUSIONS

1.

The Swope lime reservoir at Lemon Ranch is a continuous porosity develop-
ment which averages 5 feet in net thickness over a minimum 560-acre area.
The reservoir fluid was slightly wndersaturated at an original reservoir
pressure of 1,825 psig at the average depth of 4,770 feet (3,000 feet
subsea).

The reservoir produces by liquid expansion and solution gas drive, supple-
mented by reinjection of approximately 50% of the produced gas. There is
no evidence of a mobile water phase.

Original oil-in-place ranges from 1.86 million barrels determined volu-
metrically to 3.44 million barrels from segmented material balance. Based
on performance to date, initial oil-in-place is estimated to be approximate-
1y 2.5 million barrels.

Primary recovery is projected to be 15.87% of initial oil-in-place under
straight depletion drive conditions, and 20.7% with reinjection of half
the produced gas. Based on 2.5 million barrels initially in place, these
are equivalent recoveries of 396,700 barrels and 517,000 barrels, respec-
tively.

Cumulative production to Jume 1, 1981 is approximately 290,000 barrels,
with a current production rate of 330 barrels of oil per day, and average
gas injection rate of 800 MCF per day.

Waterflooding characteristics, as determined by restored state displacement
tests on core samples from the Lemon #3 well, are highly favorable.
Waterflood recovery is projected to be 36.9% of initial oil-in-place, with
an upside potential of 50%. The 36.9% recovery is equivalent to 921,730

barrels, based on 2.5 million barrels in place.



Good injection coverage can be attained without additional infill drilling
by the selective conversion of current producing wells. Total cost of the
project is currently estimated at $571,000. Fifty percent of this cost is
for artificial 1ift equipment, which will be required within a year regard-

less of operating mode.

10. Incremental recovery by water injection over that expected by continued
depletion without gas injection is projected to be 478,546 barrels, or
382,837 barrels net to the 1007 working interest (80% net revenue interest).
Based on current prices escalated af 8% annually, this would provide in-
cremental net income of $16.855 million undiscounted, or $10.564 million
discounted at 15% annually.

RECOMMENDATIONS

1. Begin unitization proceedings immediately.

2. Develop a compatible and sufficient water supply for continuous injection.

3. Convert a well within the configuration suggested in Case 1 and start
water injection to evaluate in situ rate and displacement performance
(Lemon #9 or Lemon #7).

4, Proceed with full-scale injection unless performance suggests otherwise.



WATERFLOOD PROJECTIONS

A study of Lemon Ranch logs, cores, fluids, and production performance to
date indicates favorable conditions for improving oil recovery from the Swope
reservoir by waterflooding. These data are discussed in detail in subsequent
sections and the Appendices of this report.

The Swope porosity interval appears to be continuous over a minimum 560-
acre area, as shown on the isoporosity-thickness map in Exhibit I-1 in Appen-
dix I. Reservoir limits are well defined on the west and south by a loss of
porosity development. There could be further extensions to the east and north,
but it's not likely these would prove to be very significant. Average net
thickness is 5 feet, with average porosity and water saturation values esti-
mated to be 157 each. Absolute permeabilities range up to 300 millidarcies,
averaging approximately 43 millidarcies in a horizontal plane, and 26 milli-
darcies when measured vertically.

The reservoir produces by depletion drive, supplemented by reinjection of
part of the solution gas. There is no evidence of water influx, nor of any
mobile water within the reservoir.

Restored state water displacement tests run on selected core samples from
Lemon #3 indicate‘excellent recovery characteristics by water displacement.
These data are discussed further under Reservoir Characteristics, and in
Appendix V. i

Effective permeability to water ranged from 37% of absolute in the tighter
samples, to 54%, with residual oil saturations ranging from 20.5% to 33% of
pore volume. Laboratory recoveries averaged 67% of oil-in-place at 100% con-
formance and to a 99.9% water cut. Recovery prior to water breakthrough ranged

from 25% to 42% of oil-in-place. While these magnitudes of recovery are achiev-

able only under laboratory conditions, they do suggest that conditions are



favorable for efficiently building an oil bank by water displacement, with the
upside possibility of recovering 50% of the oil-in-place. A more realistic
recovery by waterflooding would be in the range of 35% to 40%.

Volumetric conformance is dependent to a large extent on the mobility ratio,
or mobility of displacing phase (water) to displaced phase (oil). Mobility of
each phase is further defined as the ratio of effective permeability to viscosity.
Lower mobility ratios provide more efficient oil-banking conditions and better
recoveries before water breaks through the oil bank. Higher ratios tend to
promote more rapid fingering through the oil bank, promoting premature break-
through to the producing well and poorer overall recoveries. Mobility ratio in
the Swope reservoir at Lemon Ranch is considered highly favorable with an average
value of 0.346. This is based on relative permeabilities and viscosities of
457 and 0.65 centipoise for water, and 80% and 0.4 centipoise for oil.

A series of waterflood projections were made using the Garrett computer
program, considering the reservoir as a single layer because of the relatively
thin and uniform porosity development. The Garrett program is essentially a
steady-state ﬁodel in which the reservoir can be described as a series of layers
of varying permeabilities, with the areal configuration defined as segments of
a recognizable pattern, i.e., line drive, five-spot, nine-spot, etc. As water
is injected into the layers, the respective fluid fronts assume different posi-
tions as a function of pefmeability, porosity, and displaceable fluid saturatioms.
Areal sweep versus water cut data is input on the basis of available correlations
for a given injection pattern. Copies of these correlations for line drive and
and nine-spot patterns are included as Exhibits I-8 and I-9. If multiple layers
are described, then the individual layer performance projections are composited
into a total pattern projection. As is the case with most reservoir models,

analysis of the results in a relative sense is often more important than the



absolute rate and recovery numbers. It's therefore necessary to scale the theo-
retical results to a more realistic projection expected in the field.

With the current 40-acre development spacing, it should not be necessary to
drill additional wells to develop the water injection patterns required to achieve
good reservoir coverage. The two configurations shown on Exhibits I-2 and I-3
of Appendix I provided little difference in ultimate recovery, and both provide
sufficient injection to production capacity balance. Case 1 would require con-
version of Lemon #6, #7, and #9 to water injection wells, along with Rhodes f#1.
Injection into Lemon 11, the currently shut-in high GOR well, is also a possi-
bility. Lemon #7 and #9 are both current gas injection wells. While there is
always some concern about possible channelling in a previous gas injector, this
effect should be minimized by a rapid redistribution of fluids away from the
wellbore as water is injected. The alternative of displacing towards a gas
injection well would result in resaturation of a previously displaced volume,
and probable loss of otherwise recoverable oil.

The configuration in Case 2 provides completely enclosed patterns and a
higher injector to producer ratio than does Case 1. However, the slightly
higher theoretical recoveries resulting from a little better areal coverage
would probably be offset by displacing oil toward the gas injection wells, as
previously discussed.

Case 1, or a variation thereof, is considered to be the more optimum. 1In
view of the good production performance of Lemgn #6, it might be advisable to
convert Lemon #5 to injection and leave #6 a producer.

While indications from the core studies indicate good water injection
characteristics, actual injectivities cannot be accurately predicted without a

field test. In lieu of this, the curves shown on Exhibit I-4 of Appendix I



represent theoretical steady-state injectivities as a function of pressure for a
series of permeabilities, and provide a basis for plant design and performance
predictions.

Response and subsequent performance to water injection as shown on the
graph of Exhibit I-5, Appendix I is generally projected on the basis of results
of the Garrett model predictions. Water and oil relative permeability data
used were based on the Lemon #3 core work, as discussed subsequently under Reser-
voir Characteristics and in Appendix V.

Total recovery under the schedule projected is 921,747 barrels, equivalent
to 36.9% of the 2.5 million barrels estimated to be in place originally. This
amounts to 478,546 barrels over that estimated to be recoverable under continued
operation without additional gas or water injection.

An economic projection was made on the basis of starting water injection on
September 1, 1981, using the production schedule of Exhibit I-5, and the cost
schedule tabulated in Exhibit I-6 of Appendix I. Gas currently being injected
was assumed to be sold after June 1, 1981 at an average Btu adjusted price of
$3.60 per MCF. The starting oil price was $38 per barrel. O0il and gas prices
were escalated at a yearly rate of 8% until oil reached $75 per barrel (9 years)
with both prices held constant thereafter. Operating costs were also escalated
at 8% yearly for 9 years. Windfall profits taxes were calculated at the rate
of 30% on oil revenues exceeding base price levels of $18 per barrel ($20 per
barrel for stripper) limited to 90% of net income. These base price levels
were also escalated at 8% annually with phase-out of the tax assumed in 1989.

Results of this projection are summarized below, along with the results of
the projection under continuation of the curremt operation with gas injection

discontinued after Junme 1, 1981.

b



Water Injection No Water

At 9/1/81 Injection Difference
Gross 0il Reserves (Bbls) 631,747 153,201 478,546
Net 0il to 100% WI (80% NRI) 505,398 122,561 382,837
Net Gas Sales (MCF) 949,208 349,459 599,749
Net Revenue $23,739,810 $5,679,481 $18,060,329
Net Operating Costs $ 1,902,396 $ 968,214 $§ 934,182
Net Investment $ 571,000 $ 300,000 $ 271,000
Net Income (Undiscounted) $21,266,418 $4,411,267 $16,855,151
Net Income (Discounted @ 15%) $14,220,401 $3,656,226 $10,564,175

Yearly detail of the waterflood projection is shown in Exhibit I-7 of Appen-

dix I, and the projection without waterflooding in Exhibit III-11 of Appendix III.

OIL-IN~PLACE

Original oil-in-place in the Swope reservoir at Lemon Ranch was calculated
both volumetrically and by the material balance approach. Plats, tables, and
graphs associated with these determinations are included in Appendix II.

Exhibit II-1 shows the iso-porosity x net thickness map based on the log and
core data of Appendix V. Area within the current limits defined on this map is
approximately 560 acres. Based on the pore volume mapped, coupled with an esti-
mated average initial water saturation of 15% and initial formation volume factor
of 1.49 RB/STB, initial oil-in-place is calculated to be 1.86 million stock tank
barrels.

Material balance considerations relate pressure-dependent changes in reser-
voir fluid characteristics to actual fluid withdrawal volumes and resultant
pressure changes in the reservoir to calculate original fluid volumes in place.
Since rather large changes in certain characteristics can occur with small
changes in pressure, it should be recognized that results from material balance
calculations are sensitive to the actual production and average reservoir pres-

sure measurements and can therefore be subject to considerable error. Appendix II



shows the basic data and results of the Lemon Ranch material balance approach.
Fluid properties shown in Exhibit II-2 are based on the Lemon #3 fluid analysis
detailed in Appendix VI.

The Garrett computer program uses the method of Havlena and Odeh in which
the apparent oil-in-place is calculated for each survey point for which perfor-
mance data are given. A dimensionless influx-pressure term is then evaluated
for each point, and a least squares straight line fitted to these points. O0il-
in-place is then determined as the intercept of the apparent oil-in-place axis.

Net volumes of o0il, gas (produced minus injected), and water were estimated
for each well through the field-wide bottom hole pressure survey date of July 8,
1980. These production data were then coupled with the July 1980 pressures shown
in Exhibit II-3 of Appendix II, and the segmented material balance was run. Re-
sults are shown tabulated in Exhibit II-4, with apparent original oil volumes
indicated to be associated with each well's drainage area. Total oil in place
from this computation is 3.45 million barrels.

An apparent anomaly is noted at one well, Lemon #5, which accounts for 1.292
million barrels, or 37.5% of the total. This is because of the relatively low
pressure loss (1,825 psi to 1,659 psi) with the estimated production of 9,800
barrels of oil. Subsequent production tests of the Lemon #5 well suggest that
previous allocations to this well may have been\too high, and the actual pro-
duction somewhat lower. This would result in a redistribution of the well vol-
umes shown, and possibly in a lower total volume.

In addition to the more detailed segmented approach, single point material
balance calculations were made using the same total field withdrawal schedule,
and assuming a series of average reservoir pressures ranging from 1,200 psi to

1,600 psi. These data are plotted in Exhibit II-5, and detailed in Exhibit II-6.



The sensitivity to actual pressure is dramatically indicated on this plot, with
oil-in-place numbers ranging from 785,000 barrels to 5.76 million barrels over
the 400 psi average pressure range. Nevertheless, this approach does provide

a good supplement to the volumetric determination, which in combination, gives

a better overall feel for the actual reservoir volume.

Relating the volumetrically determined 1.86 million barrels in place to the
above graph in Exhibit II-5 indicates an average July 1980 pressure of 1,430 psi.
Reference to the pressure history graph of Exhibit IV-1 in Appendix‘IV indicates
this to be on the low side, although the average should be heavily weighted by
the large withdrawals from Lemon #6 and Rhodes #2.

Accounting for the results indicated in the more detailed segmented calcu-
lation, coupled with the volumetric determination, original oil-in-place in

the Swope at Lemon Ranch is estimated to be 2.5 million barrels.

PRIMARY PERFORMANCE

Since its discovery in December of 1978, the Swope reservoir at Lemon Ranch
field has been developed with 14 completed wells, and the limits further defined
by four dry holes. Lemon #11 was completed with an extremely high gas-oil ratio,
and has remained shut in as an observation well. A development map is shown in
Exhibit III-1 of Appendix III.

Approximately 50% of the produced gas has been reinjected into the reservoir
since July 1979, in general accord with the schedule shown in Exhibit III-2 of
Appendix III. The original gas injéctors were Lemon #2X and Lemon #7, with an
approximate 20%-80% split between the two wells. Injection was started into

Lemon #9 in August 1980 after Lemon #2X would no longer take gas. Injection is

under compression at about 1,650 psi.



Production is gauged by lease (Lemon and Rhodes), with allocation to wells
based on periodic well tests. These data are tabulated in Exhibit III-3. A
plot of total field production and gas injection by month is shown in Exhibit
I-5. Similar plots for the Lemon and Rhodes leases are shown in Exhibits III-4
and III-5,

Cumulative production from the Swope reservoir at Lemon Ranch has totalled
approximately 290,000 stock tank barrels of oil through May 1981, with a current
average rate of 330 barrels per day from ten active producing wells. Total gas
reinjected has been approximately 300 million standard cubic feet, with a current
average injection rate of 800 MCF per day.

Depletion of the Swope reservoir by solution gas drive was predicted under
two conditions using the Tarner method as modified by Tracy, and as programmed
by Garrett. The first case assumed no gas injection, and the second was with
reinjection of 50% of produced gas. Reservoir fluid properties were as shown
in Appendix VI (Lemon #6 fluid analyses), and gas-oil relative permeability data
as in Appendix V, Exhibit V-3, page 3 (Lemon #3 restored state analysis).

Results of these predictions are plotted on Exhibit III-7, and projected
in Exhibits TII-8 and III-9. These results are summarized as follows:

Projected Recovery

7% 0il-in-Place Barrels
Without gas injection 15.87 396,700
With 50% gas reinjection 20.70 517,425

Barrel recoveries shown are based on 2.5 million barrels of oil-in-place,
as previously discussed, with depletion to an abandonment pressure of 100 psi.

Economic projections as of June 1, 1981 were made on the basis of (a) con-
tinued reinjection of 50% of the produced gas, and (b) termination of gas in-

jection at June 1, 1981, with the gas formerly injected being delivered to a



sales line at a Btu~adjusted price of $3.60 per MCF. There are no gas sales in
the former case. As in the waterflood projection described previously, oil and
gas prices were escalated at 8% annually to a limit of $75 per barrel (from
$38 per barrel over 9 years), and windfall profits taxes calculated at a 30%
tax rate. The $300,000 investment in each case represents artificial 1lift
equipment which will probably be required in 1982 regardless of the mode of
operation.

Yearly detail for these projections are included in Exhibits III-10 and

III-11, with comparative results summarized as follows:

Case (b)
Case (a) Gas Injection
Continued Terminated
Gas Injection 6/1/81 Difference

Gross 0il Reserves (Bbls) 227,000 153,201 73,799
Net 0il to 1007 WI (807% NRI) 181,600 122,561 59,039
Net Gas Sales (MCF) 0 349,459 (349,459)
Net Revenue $6,504,880 $5,679,481 $825,399
Net Operating Costs $1,040,500 $ 968,214 $ 72,286
Net Investment $ 300,000 $ 300,000 0
Net Income (Undiscounted) $5,164,380 $4,411,267 §753,113
Net Income (Discounted @ 157) $4,098,355 $3,656,226 $442,129

PRESSURE DATA

A graphical representation of the bottom ﬁole pressure history at Lemon
Ranch is depicted in IV-1 of Appendix IV. Bottom hole pressures are plotted in
the month they were measured, along with cumulative oil produced from the Swope
reservoir. Cumulative volumes by well were also estimated from the allocations
and noted opposite the well on pressure tests taken after the initial measure-
ment.

Several points are noted from this history:

1. Initial bottom hole pressure in the Swope reservoir was 1,825 psig



at a subsea datum of 3,000 feet, as extrapolated from drill steam
test measurements on Lemon #1 in January 1978. This is a gradient
of 0.383 per foot of depth.

The next series of points through Rhodes #4 in February 1980 show
pressures at each of the new locations in the reservoir as initially
drill stem tested to average approximately 1,730 psig, or 5.2% less
than the original Lemon #1 pressure. The obvious exceptions are
noted as Rhodes #1 and Lemon #8, which indicated a high drawdown

to approximately 1,500 psig, and Lemon #11 which was at the original
level of 1,820 psig. There is some question as to whether some of
the lower pressures were fully stabilized. Nevertheless, it does
appear that a relatively high degree of pressure loss occurred at
Rhodes #1 and Lemon #8 after the withdrawal of approximately 20,000
stock tank barrels from the reservoir.

Gas injection was started into Lemon #2X and Lemon #7 in July 1979.
The effect of this injection was undoubtedly responsible for some of
the higher initial pressure levels noted on wells drilled subsequent
to this.

A series of bottom hole pressures measured in July 1979 show varying
degrees of pressure loss in the wells tested. These ranged from 140
psi in Lemon #11, which has been shut in since completion, to 755 psi
at Rhodes #2, which has produced an estimated 22,000 stock tank
barrels of oil.

The most recent measurements are bottom hole buildup tests run in
Rhodes #3 in October 1980, and in Lemon #5 in January 1981. Rhodes

#3 recorded 792 psig after 72 hours, and was extrapolated by a Horner

-
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plot to a P* of 1,118 psig (Exhibits IV-4 and IV-4a of Appendix IV).

Lemon #5 recorded 875 psig after 24 hours, and had a P* Horner

extrapolation to 1,634 psig (Exhibits IV-5 and IV-5a).

Also included in Appendix IV are the following:

a. Tabulation of initial drill stem test data (Exhibit IV-2),

b. Tabulation of bottom hole pressures taken in July 1980, and
estimated cumulative oil volumes produced through July 1980
(Exhibit IV-3).

c. Pressure buildup analyses and Horner plots from initial drill
stem tests on Lemon #1, Lemon #8, and Rhodes #1 (Exhibits IV-6

and IV-6a, IV-7 and IV-7a, and IV-8 and IV-8a).

RESERVOIR AND FLOW CHARACTERISTICS

The reservoir rock at Lemon Ranch field is the relatively thin Swope lime-
stone development occurring at an average depth of 4,770 feet within the Penn-
sylvanian Lansing-Kansas City formation. The reservoir, as currently defined
by well control, appears to be continuous over at least a 560-acre area, with
net thickness ranging up to 8 feet. Average characteristics as defined by logs

and cores are as follows:

Logs Cores
« Net thickness 5 feet 4.5 feet
. Porosity 15.3% 17.4%
- Water Saturation 14.5% 23.5%
- Permeability (horizontal) - 42.5 Md.
+ Permeability (vertical) - 25.9 Md.

Log porosity calculations are based on density measurements using a grain
density of 2.73 grams/cc, and water saturations based on induction resistivities
using a formation water resistivity at 125 degrees Fahrenheit of 0.044 ohm-
meters and a cementation factor of 2.0. Log data are summarized in Appendix V,

Exhibit V-1, along with copies of the density logs.
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Core values are based on standard analyses performed on whole core sections.
Some limited vertical fracturing was noted in three of the wells (Lemon #2X,
Lemon #11, and Rhodes #3). Core data are summarized in Appendix V, Exhibit V-2,
along with copies of each coregraph and standard analysis. Exhibit V-3 of
Apperdix V shows the general relationship between core porosities and water
saturations, with permeabilities shown in parentheses beside each point.

A restored-state core analysis was performed on three selected samples
taken from Lemon #3 in order to further evaluate flow and displacement charac-
teristics under both gas and water injection.

After extracting all fluids and salt and measuring porosities and air per-
meabilities, each core plug was saturated with a 91,000 ppm sodium chloride
brine. Residual water saturations were then established by centrifuging the
samples, and the voided pore space resaturated with a 20 centipoise mineral oil.
This permitted measurements of permeability to oil at residual water saturation.
Gas—o0il relative permeability and displacement characteristics were determined
by injecting humidified nitrogen and measuring incremental volumes of oil and
gas produced versus time. Results of these tests are shown on pages 2 through
10 of Core Laboratories, Inc.'s report in Exhibit V-4, 'These results indicate
relatively good displacement efficiencies by gas for the 78 Md. and 63 Md.
sanmples, with poorer efficiency in the 8.7 Md. rock.

Pages 11 through 19 of the Core Laboratories' report detail results of the
water displacement tests. These were obtained from the same core samples after
gas injection. The samples were resaturated with a 1.02 cp. oil, evacuated of
all gas, and then dynamically displaced with the oil in order to measure effec-
tive permeabilities to oil at residual water saturations. These o0il permeabil-
ities ranged from 54% of absolute in the 8.7 Md. sample with the highest residual

water saturation of 37.5%, to 95.27 of absolute in the 63 Md. sample with
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with residual water of 16.8%Z of pore volume. The cores were then displaced with
a l.74 cp., 91,000 ppm salt water so as to yield a displaced to displacing vis-
cosity ratio of approximately 0.6. Displacement by water was continued to a
99.9% water cut, permitting the measurement of relative permeabilities to water
and fluid recoveries as a function of time and injected volumes.

These tests indicate excellent displacement efficiencies by water, reducing
the o0il saturations to residual values of 20.5% in the 8.7 Md. sample, and 32.9%
in the 78 Md. sample, while recovering 62.4% of 71.0% of the oil-in-place. These
recovery values imply 100% conformance, achievable only under laboratory condi-
tions. This can in no way be duplicated in the field, but does nevertheless
indicate favorable conditions for water displacement. The water cut curves on
pages 17 through 19 of Core Laboratories' report in Appendix V indicates 34.3%
to 427 of the total recoverable oil produced prior to water breakthrough for the

78 Md. and 63 Md. samples, reducing to 25.6% for the 8.7 Md. sample.

RESERVOIR FLUID CHARACTERISTICS

Results of a reservoir fluid analysis made by Core Laboratories, Inc. on a
subsurface sample taken from Lemon Ranch #6 on May 29, 1979, are included in
Exhibit VI-1 of Appendix VI. These data indicate the o0il in the Swope reservoir
at Lemon Ranch to be slightly undersaturated initially, with a bubble point
pressure of 1,695 psig at 125 degrees Fahrenheit. Initial reservoir pressure
at the #6 well was measured at 1,762 psig at a depth of 4,777 feet (3,011 feet
subsea). Solution gas at the bubble point was 845 standard cubic feet per barrel,
and formation volume factor was 1.49 reservoir barrels per stock tank barrel.
Residual oil gravity is 43.2 degrees API. 0il viscosity in the reservoir ranged

from 0.389 centipoises initially to 0.666 centipoises at 150 psi.
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These data were assumed to represent the average fluid characteristics in
the Swope reservoir, and were used in all material balance and performance pre-
dictions included in this report. A tabulation of the basic data is shown in

Exhibit VI-2 of Appendix VI.

WELL COMPLETIONS

Basic Swope completion data are tabulated and summarized for each well in
Appendix VII. Wells are completed with 4-1/2" casing cemented through the Swope
Lime, perforated with 2 to 4 jet shots per foot of pay, and tubed with 2-3/8"
upset tubing set on a packer above the perforations. The pe?forations are broken
down and treated with 2,000 gallons to 5,000 gallons of acid and potentialed as
flowing wells. Seating nipples are installed in all tubing strings to facilitate
later pumping installations. Initial flowing potentials ranged from 2 to 216

barrels of oil per day.
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APPENDIX VII
EXHIBIT VII-1

Lemon Ranch Field
Swope Completion Intervals
and Initial Potentials

Perforations Initial Potential
Well Interval Feet BOPD SCFB Comments

Lemon #1 4754-4762 8 100 1350 Miss. Perfs

Lemon #2X 4755-4760 5 50 1200 Swope Gas Injection.
Miss. Perfs

Lemon #3 4768-4778 10 170 640

Lemon #5 4782-4787 5 150 800

Lemon #6 4778-4788 10 180 800

Lemon #7 4788-4794 6 84 - Swope Gas Injection.
Miss. Perfs

Lemon {#8 4776~-4782 6 115 1000 Miss. Perfs

Lemon #9 4766-4771 5 216 - Swope Gas Injection.

Lemon #10 4773-4778 5 192 -

Lemon #11 4757-4764 7 2 46000

Rhodes #1 4763~4767 4 48 1000

Rhodes #2 4754-4763 9 100 1000

Rhodes #3 4770-4778 8 156 1000

Rhodes #4 4766-4771 5 172 -



APPENDIX VII
EXHIBIT VII-2

Lemon Ranch Field Wells
Swope Lime Completion Data

Lemon #1  Perfs 4754-62 w/4 JSPF

Acidized w/500 gals - MCA - IPIP - 1250 psi @ 1/2 BPM
BDP = 800 psi @ 1 BPM ISIP - 450 psi 5" SIP - Vac
Kicked well off flowing 40 BO/1 hr.

Acidized w/1500 gals 15% CRA w/20 ball sealers

IPIP - 500 psi @ 1/2 BPM to 1000 psi @ 4 BPM w/balls on perfs
ISIP - 1200 psi

Well kicked off flowing @ 180-200 BOPD

Initial production - 100 BOPD on 10/64" choke w/FTP-390 psi
and GOR-1350 CFB

Lemon #2X 4755-60 w/2 JSPF

Acidized w/2000 gals 15% HC1 NE acid w/8 B.S.
BDP - 1350 TIPIP - 14.0 ATP - 1350 ATR - 3.75
ISIP - 1400 2" SIP - 375 1-1/2 hr SIP - 200
Swabbed load. No flow:

Acidized 3000 gals 15% HCl NE Acid @ 3 BPM

IPIP - 1000 ATP - 800 ATR- 3 BPM

Flowing 2 BOPH on 10/64

Initial production - 50 BOPD, 10/64 FTP - 250 GOR - 1200

Lemon #3 4768-78 - 2 JSPF

Acidized w/2000 gals 15% HC1 NE acid

IPIP - 1900 @ 1 BPM - 800 @ 3 BPM

ISIP - 500 5" SIP 200 15" = Vac

Well kicked off flowing

Initial production - 170 BOPD 10/64 FTP - 300 GOR - 641 (?)

Lemon #5 4782-87 w/2 JSPF

Acidized w/1500 gals 15% HC1l NE acid w/15 B.S.
BDP - 2000 IPIP - 1500 @ 1.5 BPM — 1300

ISIP - 1400 20" SITP - 250

Well kicked off flowing - 6 BOPH in heads.

Reperfed 4782-87

Acidized w/1000 gals 15% HC1l NE acid

BDP-1900 IPIP-1500 ATP-1300 - 1400 ATR-3
ISIP-1400 25" = vac

Initial production - flowing - 150 BOPD 10/64"
FTP-325 GOR-800



Lemon #6

Lemon #7

Lemon #8

Lemon #9

Lemon #10

Lemon #11

Rhodes #1

Rhodes #2

4778-88 w/4 JSPF

Acidized w/2000 gals 15% HC1 NE BDP - 1600 IPIP-1400 ATP-1000
ATR-3 BPM 1ISIP-200 3" vac.

Well kicked off flowing - Initial production-180 BOPD 10/64 FTP-410
GOR-800

4788-94 w/2 JSPF

Acidized w/5000 gals 15% HC1l NE acid
BDP-1000 ATP-1800 ATR-4.5 ISIP-450 40" vac
Well kicked off flowing - Initial production-84 BOPD 10/64, FTP-620

4776-82

Acidized w/5000 gals 15% HCL NE BDP-1800 psi ISIP-650

45" SIP-450

Well kicked off flowing - Initial production-115 BO 10/64"
FTP-340 Est. 115 M/D GOR-1000

4766-71 w/2 SPF

Acidized w/5000 gals 15% HCl NE acid. Press to 1825 w/balls.
ATP-1750 ATR-5 BPM ISIP-450 1 hr SITP-45

Well kicked off flowing

Initial production 9 BOPH - 216 BOPD 10/64" FTP400

4773-78 w/2 JSPF

Acidized w/5000 gals 15% HC1 NE Treated w/4-3/4 BPM TISIP-950
15" vae

Well kicked off flowing

Initial production - 192 BOPD 10/64"

320# FTP. Subsequently tested at 40 BOPD on 10/64" w/350 psi
w/GOR est. @ 875 CFB.

4757-64 w/2 JSPF

Acidized w/5000 gals 15% HC1 NE acid w/12 B.S.

BDP-1900 ATP-1600 @ 5 BPM inc. to 2100 w/balls on perfs
ISIP-450 6" wvac.

Well kicked off flowing

Initial production - 2 BOPD, 920 MCF/D gas 10/64" FTP-1250

4763-67 w/4 JSPF

Acidized - 5000 gals 15% HC1l NE acid ATP-1400 ATR-3 BPM
ISIP-500 1 hr-200
Initial production - 2 BOPD - 50 BOPD 8/64 FTP-390 GOR-1000

4754-63 w/2 JSPF

Acidized ~ 2000 gals 157 HC1l NE acid ATP-900 ATR-4.5 BPM
ISIP - vac
Initial production - 100 BOPD 10/64 560# GOR 1000



Rhodes #3

Rhodes #4

4770-78 w/2 JSPF

Acidized - 5000 gals 15% HCL NE acid
ATP-1700 ATR 4.5 B/M ISIP-400 6" - vac
Initial production - 156 BOPD GOR~1000 480#

4766-71 w/2 JSPF

Acidized - 5000 gals 15% HC1l NE acid

ATP-1300 - 1500 (w/balls) ATR-4 BPM

ISIP-300# 5" - vac

Initial production — 172 BOPD 12/64 FTP 400#
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HENDERSON COMPANY, INC.
LEMON RANCH FIELD
Comanche Co., Kansas
EXHIBIT I-2
Case 1 - Water Injection Configuration
® Producing Well
M Gas Injection Well
@ Convert to Water Injection
@ Possilble Coaversion to Injection
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HENDERSON COMPANY, INC.

LEMON RANCH FIELD

Comanche Co., Kansas
EXHIBIT I-3
Case 2 - Water Injection Configuration
L] Producing Well
3 Cas Injection Well
® Convert to Water Injection
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APPENDIX I
EXHIBIT I-5
Lemon Ranch Field
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Projected Waterflood

1986

1

Y
T

aNnr

‘HYHW

19 85

L

‘1d3s

INAC

| "uvw

1984

Projected Primary
w/o Gas Injection

;i [
N
AN

T

1983

19.82

2

‘1d43s

aNar

R-Ad

1981

T

Cum 0il

R

o

-{ 030

‘1d3s

INDF

| uvw

19.80

A

1]
4
I

er ]

‘1438

aNnar

‘HYR

1979

10,000

Yluop aag -fuy sen goW x
YIUOlW I9d TTIQ STaixeq

b4

1

POO[TT ~




APPENDIX I

EXHIBIT I-6

Lemon Ranch Waterflood

Summary of Estimated Costs

Injection Plant
Changes to Tank Batteries
Water System:
A. Water Well
B. Water Tank Dirt Work, etc.
Distribution System
Well Conversions

Pumping Units (Rods, Pumps, Motors, Units)

Contingencies @ 15%

Subtotal

Total

$ 50,000

27,100

15,000
8,000
50,000

18,000

327,500

495,600

75,000

$ 570,000



LEMON RANCH FIELD

SWOPE LIME RESERVOIR

COMANCHE £O. KANSAS

HATERFLOOD PREDICTION
ESCALATED PRICES AND COSTS

~END-

APPENDIX T
EXHIBIT I-7

RESERVES AND ECONOHMICS
AS OF DATE ¢ 6/ 1/198t

GAOSS OIL CROSS GAS OIL TO NET GAS TO MET REVENUE 7O NET

#0-YR  PROBUCTION
12-81 35.253
12-82 123.022
12-83 155.125
12-84 121,585
12-85 73.300
12-86 44,423
12-87 27.038
12-68 18,339
12-89 10.183
12-80 3.261
M H §31.747
AFTER 0.000
TOTAL §31.747
CUN. 290,000
LT, 821.747

CUM NET INC/INWHDY
GROSS HELLS

MONTH IN 157 YEAR
INITIAL W.I.. PCT

NOLOSS

15,00 PCT

NET OPER NET INCOME CUMULATIVE CuM  DISC

fied

1008.922
4543.85¢
8559.083

11305.408
12756.938

13523.474
13918.831
14115.618
14197.582
14220.401

14220.401

14220.401

14220.401

227,750

6835.927

3758.012
4270.34%
3300.809

PRODUCTION INTEREST  INTEREST  INTEREST INVESTMENT EXPENSES BEFORE FIT MET INCOME NET INCOME
meeeffifeos ~oe-MB-—om -——-HHF-—- 4 e it amdita s Sty fg-———- it

97.850 44,202 78.120 1700.703  571.000  B4.00¢  1045.702 1043.703
326.550 88.418 281,240 4304.388 0.000 150.720 4134.288 5184.972
345.808  124.100  276.725 G5B44.513 0.000 {82,778 54B1.735 10681.707
201,794 37.252  1Bi.435 4531.544 0.000 175.788 4335.715 15037.422
96.841 S8.640 79.073 2864.258 0.000 1B3.884 2674.395 17711.818
52.833 35.538 42.266 1843.734 0.000 205.053 1B40.701 18332.520
22,815 21,6835 23.892 1206.506 0.060 221.457 985,043 20337.570
17.418 13.247 13.935  805.302 0.000 229,174  5B6.128 20903.698
10.411 8.147 8.328 533.288 0.000 258.308 274,880 21178.578
J.201 $.208 4.233 302.982 0.000 215,243 87.739 21286.418
1186,510  505.388 949,208 23738.810  571.000 1902.386 Z21266.418 2126B.418
0.000 0.000 0.000 0.000 0.000  0.000 0.000 21266.418
1188.51¢  505.398  949.208 23739.810  571.000 1902,396 21266.418 21266.419
280.000 NET OIL REVENUE  18748.972 3 PCT 18480.590 40 PCT
NET GAS REVENUE 359¢.840 10 PCT 1G145.518 350 PCT
1476.510 NET PROD REVENUE -0.002 15 PCT  14220.401 80 PCT
20 PCT 12605.837 80 PCT
37.244 CUtt NET PH/INU(L) 24,904 30 PCT 100BC.0L6 100 PCT

10. LIFE (YEARS) 9.38

7. RATE OF RETURN.PLT 100.00

£00.0000 INITIAL N.I., PCT 80.0000



APPENDIX T

EXHIBIT I-8
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APPENDIX I

EXHIBIT I-9
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HENDERSON COMPANY, INC.

LEMON RANCH FIELD

Comanche Co., Kansas
EXHIBIT 1I-1
1SO-Porosity x Thickness Map (Log Data)
Volumetric OIP = 7,758Ahg(1-SW)/Boi = 1,858,796 STB
Basis: A = 560 Acres, gh = 0.75 SW = 15%,
Boi = 1.49STB/RB




KRM-LEMON RANCH FIELD
SWOPE LIME RESERWVOIR
COMANCHE €O, WKANSAS

RESERVOTIR

DIFFERENTIAL DATA

PRESSURE FVF
PSIG--—— V/B——-—
50. 1. 1200
100. 1. 1900
150. 1. 2270
200. 1. 2550
300. 1. 2640
600. 1.3170
200. 1. 35650
1200. 1. 4120
1400. 1. 4420
1695. 1. 4900

N - MSTB

G/N RATIO - CF/B
G — MMCF

BW - RVB/STB

SEP. CF/STB
RESVR TEMP - F
NITROGEN - PCT
HYD. SULF. - PCT

FLASH
GAS SOL FVF
F/7B———= V/B---
110. 1.1200
205. 1. 1900
2359. 1. 2270
3=20. 1. 2550
331. 1. 2640
446, 1. 3170
559. 1. 3650
663. 1.4120
733. 1.4420
8453. 1. 4200
0. 000
000. 000
0. 000
1.0100
000.
125.
00. 00
00. 000

APPENDIX II

EXHIBIT II-2

- asban

SN Sa vrens Seene S e Sies e

GAS CAP PSI

CW -~ V/MMV/PSI
COo - V/MMV/PSI
CF - V/MMV/PSI
CARB.

D

I0X.

FLUIDS TABLE
FLASH CAS y4
GAS SOL GRAVITY FACTOR
F/B———— —m——m——m e
110. 0. 000 1. 0000
205. 0. 000 0. 9950
259, 0. 000 0. 9770
320. 0. 000 0. 9590
331, 0. 000 0. 9350
446, 0. 000 0. 8980
555, 0. 000 0. 8680
663. 0. 000 0. 8440
733. 0. 006 0. 8330
845. 0. 000 0.8150
SAT PSI
SCW — PCT

- PCT

GAS FVF
B/MCF—-—

45.
25.
17.
13.
. 7613

RPN SO

60356
5879
4952
1727

3076
7780
0487

. 73641
. 4035

1695.

2.

15

S00.

13. 200
4. 000
00. 00
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APPENDIX TI

EXHIBIT II-4

KRM-Lemon Ranch Field
Swope Lime Reservoir
Comanche County, Kansas

MATERIAL BALANCE RESULTS
Survey Date: 7/8/80

Cumulative Production 0il-in-Place
Original Current 0il Gas Water Original

Well No. Pressure ‘Pressure MSTB MMCF MSTB MSTB
Lemon #1 1825 1000 30.5 36.0 0 163
Lemon #2% 1825 1600 0.6 -17.0 0 21
Lemon #3 1825 1200 20.6 26.0 0 180
Lemon #5 1825 1659 9.8 14.0 0 1292
Lemon #6 1825 1446 26.1 30.0 0 448
Lemon #7% 1825 1600 3.0 ~-85.0 0 103
Lemon #8 1825 1590 6.9 6.0 0 228
Lemon #9 1825 1619 1.0 1.0 0 51
Lemon #10 1825 1586 13.4 13.0 0 468
Lemon #11 1825 1686 0.0 0.0 0 0
Rhodes #1 1825 1050 22.3 30.0 0 150
Rhodes {2 1825 1069 23.1 35.0 0 182
Rhodes #3 1825 1400 8.5 0.0 0 80
Rhodes #4 1825 1600 2.3 2.0 0 84
CAP 0 0 0.0 0.0 0

TOTALS 168.1 91.0 0 3447
Original Gas Cap Vol. = 0. MMSCF

Total Water Influx Vol. = 0. MBBLS

* Gas Injection Well



APPENDIX II

—
.m 0 & ] ST LT T O T A LT T LT i . ARTTnTEn i TH Jl%
ﬂ mn..../_,_ i | dLSH - d0VT1d NI 110 TVNIJIYO m I I o
o
I TR AR — 4
Y R 8 __.7 _ it NINE)
Haa A EA T R i
1 ] {
O~ W | 1 ;_ | [ (] | -E-|
=+ @ 3 || A _ T l
H 4d -+ w0 | Ll
mo L || _ T .
Hd oo [ | B 3
‘HEE R i "%_; 5
= = t LU -
forl ~ ! i 11 30 | Bl W
— g8 o ! [ o
1 0 _A: _
~ N | 1L L
.mv. = m | I _ | _
H H £ B LK B 8 O ]
i HiH ] -
_:_A 1111 | i 3
i _ i/
il L auana &
i i £
il &
i w
il il | 5
MR s | i 3
st LY 5
_m | _.\_ C g
I iy :
i ,l_uL_u L IRNRE" 4RI 4] w
| I _m _ m
.ﬁ. _ i I m;ll
(1. (T I
i __ Ho 14 o
[t L ”n
A Al A A
m, _ 7 A0 il (L]
| A e -,
| il | I 1 | | I ARy Rt s SR N
il “:i;w_ L
N o T :
| il |
m It i A A
| I M AR AR =
__. _. _ mi __ _ ‘.. l“v; I _
! _ ___ _ _ i & I _ i
.m H _._. .uﬁv | _| .“.ﬂ—lll— i [} if
| | 1] W .
i : i ._._: 8
i A 1 AR e S SR A R A R R =
P b “ ! | —-
“ “ _ “ “ Oy o0 M~ o uy h o [aY] \
OO 0 M~ [Xe]
06¥S 9v SNOISIAI 01 X SH10AD £ ¢ DN HA TV SOT- e 9]

00¢t

00t 1

00%1

006T

0091

0041



APPENDIX TII

EXHIBIT TI-6

KRM~Lemon Ranch Field
Swope Lime Reservoir
Comanche County, Kansas

MATERTIAL BALANCE RESULTS
Survey Date: 7/8/80

Assumed Cumulative Production
Original Current 0il Gas Water
Case No. Pressure Pressure MSTB MMCF MSTB
1 1825 1200 168 91 0
2 1825 1400 168 91 0
3 1825 1500 168 91 0
4 1825 1600 168 91 0

0il-in-Place
Original
MSTB

785

1590

2645

5759

e



1979

July (1,2)
August
September
October
November
December

1980

January
February
March
April

May

June

July
August (3)
September
October
November
December

1981
January
February

March
April

Notes:

PRODUCED GAS METERED FOR RE-INJECTION

APPENDIX III

EXHIBIT III-2

LEMON RANCH FIELD

Leman Ranch

MCF

Month Cum
1,549 1,549
1,675 3,227
280 3,507
2,521 6,028
2,850 8,878
5,094 13,972
5,876 19,848
6,113 25,961
7,244 33,205
7,643 40,845
11,603 52,451
12,246 64,697
13,676 78,373
14,526 92,899
15,760 108,659
5,444 114,103
14,499 128,602
14,849 143,451
20,365 163,816
14,978 178,794
14,063 192,857
14,653 207,510

Rhodes
MCF

Month Cum
1,263 1,263
944 2,207
192 2,399
2,764 5,163
2,802 7,965
3,338 11,303
2,076 13,379
3,491 16,890
1,923 18,793
2,212 21,005
4,677 25,682
3,831 29,513
4,138 33,651
6,688 40,339
8,955 49,294
3,049 52,343
8,324 60,667
6,470 67,137
8,711 75,848
4,694 80,542
6,065 86,607
12,282 98,889

(1 Injection at average wellhead pressure of 1,650 psi.
(2) Gas injection into Leman #2X and #7.
Gas injection started in Leman #9.

(3) 1Leman #2X shut in.

Total
MCF

Month Cum
2,812 2,812
2,622 5,434
472 5,906
5,285 11,191
5,652 16,843
8,432 25,275
2,952 28,227
9,604 38,731
9,167 46,998
9,855 56,853
16,280 73,133
16,077 89,210
17,074 107,024
21,214 128,235
24,715 152,953
8,493 161,446
22,823 184,269
21,319 205,588
29,076 234,664
19,672 254,336
20,128 274,464
26,938 301,402



1979

February
March
April
May

June
July
August
September
October
November
December

1980

January
February
March
April
May
June
July
August
September
October
November
December

1981

January
February
March
April

OIL PRODUCTION HISTORY

APPENDIX IIT

EXHIBIT ITI-3

LEMON RANCH FIELD

Leman Ranch Rhodes Total
Active Barrels Active Barrels Active Barrels
Wells Month Cum Wells Month Cum Wells Month Cum
1 3,960 3,960 - - - 1 3,960 3,960
1 4,784 8,744 - - - 1 4,784 8,744
2 3,757 12,501 - - - 2 3,757 12,501
5 5,454 17,955 - - - 5 5,454 17,955
5 4,706 22,661 - - - 5 4,706 22,661
5 5,480 28,141 2 1,394 1,394 7 6,874 29,535
6 5,790 33,931 2 5,398 6,792 8 11,188 40,653
6 7,584 41,515 2 4,934 11,726 8 12,518 53,171
7 5,704 47,219 2 4,067 15,793 9 9,771 62,942
4 5,730 52,949 2 4,238 20,031 6 9,968 72,910
7 9,247 62,196 2 4,913 24,944 9 14,160 87,070
6 9,416 71,612 2 4,032 28,976 8 13,448 100,518
4 10,410 82,022 3 6,022 34,998 7 16,432 116,950
7 10,384 92,406 3 6,069 41,067 10 16,453 133,403
4 6,120 98,526 3 4,659 45,726 7 10,779 144,182
6 7,102 105,628 3 4,339 50,065 9 11,441 155,623
4 5,443 111,071 4 5,083 55,148 8 10,526 166,149
3 3,190 114,261 2 4,542 59,690 5 7,732 173,887
4 5,546 119,807 2 4,467 64,157 6 10,013 183,891
7 10,350 130,157 2 4,835 68,992 9 15,185 199,079
6 9,366 139,523 3 5,103 74,095 9 14,469 213,548
6 7,978 147,501 2 5,388 79,483 8 13,366 226,914
6 8,430 155,931 3 4,845 84,328 9 13,275 240,189
6 8,148 164,079 3 4,946 89,274 9 13,094 253,283
6 7,136 171,215 4 3,347 92,621 10 10,483 263,766
6 5,808 177,023 4 4,238 96,859 10 10,046 273,812
6 5,945 182,968 4 4,576 101,435 10 10,521 284,333



O

.8
7
1.5

.4

al

1000
9

©
i
)

7

©
|
I
L

5
L4

h I :
LLALLIARARRR RS AR R

APPENDIX TIII
HIBIT III-4
Lemon Lease
Production History

E

b1
i

Cumulative 0il - MBbls

|
I
|

__

|
.A
|

10Q
9
8
7
6
5
= 4

‘AON
10
‘1deg
‘ny
Ay
asunr
Aew
“ady
e
q24
‘uer

83

19

e ———
I
!

290
AON
0
"ydag
“Sny
Anr
aunp
Kepy
“ady
Jen
‘a94
‘uer

19

it A

22q
“‘AON
RO
"1dag
“Bny

aunp
Aepy
ady
“Jen
924
‘ver

Anr|

19

i
=

0
‘AON
RE0}

| |adeg

"By
Aine
aunr
fep
1dy
JepN
qed
‘uef

80

19

Lol

I

th
[

20
“AON
0
‘jdag
Bny
Anr

aung

Kew
rady
e
‘qad
‘uer

19

—“O N O

VO ———

2.

y3uoy
™~ W

0699 9%

L3

aad TTQ sTo1amg

1000

VSN NIIQYW '0D YASS3 B T3AANEN
SIATMIAD DO € X SHLNOW A€ _SHVIA §

2

100




-] 0~ - L) o~ - -+ (] o

0 >
LR IALRL RS R LRREE BRI NN LR 1 A1 f

| . . i HIT 39
g : L Cumulative 0il - MBbls - I _.i H HHH o
LS AR O A A L I LT | o0
H ol e TR A R A R
. _ | e[ e
ol Hl 8= (il AN i i g i __ | L] o] 0
fonl = =} fey| o
al Hl wo i - = aay|
= m| @ L] ! | L
3] =l =Nt ] | | | i i A O o n | e
& m 2 M - | L ! qoy
3 Al 2o i
m | JI Y . | . -Oﬂﬂ—
oy
o _ S _ _ ! _| T 00
_ _ ||| i ﬁ I IRNNNEE | ! ||.| i .H| Wi
i i il I | 1] LI
R L A |- r L oung| 00
i B | | i ] 1| Aew| o
—1— —1—1- -
L 5 [ ] L] ] ey
5 el
. | "qo4

‘uef

{ il T A0 e Re s | | sk
| il e M: A R A i e A R S R

i _ | o | 190
i IANRE I iR . i i 1

"jdog

E L I g1 it H - I s o

il Il , oung
_ il I I 1 . HIL- -
ady
ey

... \ . . ; ...... . 9]
o R 41 | e
N | uef

1981

28
| | N
_ ST L . 20

N 1 "dog

2ny

ORI A_. M e po

X 11 I i sunf

RN [ | | il i Aew

N ady

1 — i} Lot bt Ll po .....1..._ T aew

i 3 TT T | 11 .I.. - ..a.,.._,.,r IH“ | “” H!Is q83

| ‘ NS

1980

N 28

19_19

|
E L ) 51 S | I I R O | L f -
u = .
| I~ N
g 1 T Lo
[ TT 171 | i il - [ —Lydeg
S 7 T 11 i il 'Sny
L i I [ il
RE i ounp
1| ] -[~]~ ] ~L i a B —
| | INEEEE | ] L) Koy
| “ 1 LS L -—Q<
- I 11 i yel
_ fl Il 1L i 7 1 | raea
| 1] i [ wey
@<

10009
100Q
81
7
6
5
4
3
2
10q

0D HASSI ¥ TIJININ

.v .<.m.=z_unm; SITOAD O~ € X U.._mﬁf__ -~ -
NROO « 7 SHLINOW A9 St wm_\f S e



KRM-LEMON RANCH FI1ELD APPENDIX III
SWOPE LIME RESERVOIR
COMANCHE CO. KANSAS EXHIBIT III-6

RESERUVOIR FLUIDS TADBLE

DIFFERENTIAL DATA FLASH  FLAGH GAS z
PRESSURE FVF  GAS sOL FVF  GAS SOL GRAVITY FACTOR GAS FVF
PSIG-~-— V/B—---= F/B--=—= VY/B-—— F/Be~——= ——————— e B/MCF——
50. 1. 1200 110. 1. 1200 110. 0. 000 1. 0000 45. 6056
100. 1. 1900 205. 1. 1900 205. 0. 000 0. 9950 25. 5879
150. 1. 2270 259. 1.2270 259. 0. 000 0. 9770 17. 4952
200. 1. 2550 320. 1. 2550 320. 0. 000 0. 9590 13.1727
300. 1. 2640 331. 1. 2640 331. 0. 000 0.9350 8. 7613
600. 1. 3170 446, 1. 3170 446 0. 000 0.8980 4. 3076
F00. 1. 3650 555. 1. 3650 555, 0. 000 0.8680  2.7980
1200. 1. 4120 663. 1.4120 b663. 0. 000 0. 8440 2. 0487
1400. 1. 4420 733. 1. 4420 733. 0. 006 0.8330 1.73641
1695. 1. 4900 845. 1. 4900 845. Q. 000 0.8150 1. 4055
N - MSTB 0. 000 SAT PSI 1695,
G/N RATIO - CF/B 000. 000 SCW — PCT 15
G - MMCF 0. 000 GAS CAP PSI 0.
BW —.RVB/STB 1.0100 CW — V/MMV/PSI 2. 500
SEP. CF/STB 000. CO - V/MMV/PSI 13. 900
RESVR TEMP — F 125. CF — V/MMV/PSI 4. 000

NITROGEN - PCT 00. €O CARB. DIOX. - PCT 00. 00
HYD. SULF. ~ PCT 00. 000 '
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APPENDIX III
EXHIBIT III-7

20

Lemon Ranch Field Depletion Analysis
(recoveries noted are based on 2.5 millon stock
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APPENDIX III

LEMON RANCH RECOVERY ANALYSIS EXHIBIT III-8
WITH S0% GAS INJECTION
SWOPE LS—-COMANCHE C0O, KS

INTERNMNAL G AS DRI WVE
PRESSURE -~ PRODUCTION PERFORMANCE
DISPERSED DISPLACEMENT

SRESSURE RECOVERY 0QIL PROD CUM OIL CuM GAS--MMSCF GOR GAS SAT
PSIG FACTOR % MSTE MSTR TOTAL NET SCF/8TE A LY
12T, 0,000 Q.00 0.0 0.0 Q.0 843. 0.0
1800, 0.048 1.18 1.2 1.0 1.0 820. 0.0
1700, 0.238 4,78 5.9 4.9 4.9 820. Q.0
19z, Q.247 0.24 6.2 5.1 .1 B20, Q.0
1600, 4.401 103.84 110.0 110.0 S5.2 1010, 4.4
1500. 7.702 g82.53 1892.8 247.5 123.9 18G5, 8.0
1400, g.848 53.63 24G6.2 400.8 199.9 Z2860. 10.7
1300, 11.448 39.98 286.1 365.2 Z281.6 4114, 12.7
1200, 12.708 31.55 317.7 732.5 364.9 33032, i4.5
1100, 13.840 28.27 346.0 926.1 461.3 GB4E. i6.2
1000. 14,718 21.99 367.8 1115.1 553.86 3611, 17.7
200, 15.418 17.44 385.4 12989.2 G47.4 105357, 19.0
g8a0., 16.128 17.74 403.1 1521.3 738.2 12519, 20.3
700, 16.708 14.57 417.7 1727.2 8681.0 141385, 21.5
BOO. 17.213 12.61 430.3 1921.58 as8.0 15404, 22.8
SQ0, 17.811 i4.98 4435 .2 2139.8 1076.9 15833, 23.8
400, 18.336 13.12 428.3 2372.1 1182.9 168187, 25.1
300. 18.930 14.86 473.2 Z608B.5 1301.0 15820, Z26.4
200. 19.696 19.16 492 .4 2881.3 1437.1 14228, 27.4
100. 20.697 25.00 J17.4 3284.9 1638.6 16141, 31.0
INITIAL OIL-IN-PLACE (MB}) = 2499.8

INITIAL GAS-IN-PLACE, MMF 2112.3



APPENDIX III

EXHIBIT III-9

LEMOM RANCH RECOVERY ANALYSIS
WITH NO GAE INJECTIONM
SWOPE LS-COMAMCHE CC, KBS

INTERNMNMAL GAS DRI WVE
PRESSURE -~ PRODUCTION PERFORMANCE
DISPERSED DISPLACEMENT

PRESSURE RECDQUERY O0IL PROD CUM OIL CuM GAS—-MMSECF GOR GAS SAT
PSIG FACTOR % MSTE MsTE TOTAL NET SCF/ST8 woPY
1828. 0.000 Q.00 0.0 0.0 0.0 8453. 0.0
1800, 0.048 1.19 1.2 1.0 1.0 BZO. 0.0
1700, 0.238 4.7% 5.9 4.9 4.8 B20. 0.0
1B95. 0.247 0.24 5.2 3.1 3.1 8Z0. 0.0
1BQ0O., 2.942 657.37 73.5 51.3 1.3 B834. 3.1
1300. 5.340 =9.84 133.5 130.1 130.1 1148. 5.1
1400. 7.011 41.78 173.3 20%.5 205.5 1806. 8.3
1300. 8.237 30.83 203.9 284.8 284.8 2390. 10.1
1200. 9.190 23.83 2E8.7 366.0 366.0 3408. I
1100, 10.084 22.35 252.1 438.8 436.8 4150, 13.2
1000, 1¢.828 i8.62 270.7 330.5 250.3 4925, 14.6
800, 11.443 15.36 2BE.0 540.8 540.8 3879, 13.9
8Qa. 12.071 12.70 301.7 747.7 747 .7 §810. 17.2
700, 12.589 12.83 314.7 848.4 B48.4 7787. 18.4
BOO. 13.017 10.72 325.4 944.86 944.6 g8a73. 18.5
300, 13.489 11.78 337.2 1060.5 1060.3 aa3cs. 20.7
400, 13.888 10.23 347.4 1185.7 1165.7 10284, 21.9
300, 14.361 11.37 359.0 1282.1 1282.1 10060, 23.1
200, 14,970 15.24 374.2 1417.6 1417.8 g8821. 24.0
100, 15.868 22.44 396.7 162Z2.5 1622.8 9135. 27.7
INITIAL OIL-IM-PLACE (MB) = 2488.8

" INITIAL GAS-IN-PLACE. MMF 2112.3



LEMON RANCH FIELD APPENDIX IIT

SHOPE LIME RESERVOIR
COMANCHE CO. KANSAS EXHIBIT III-10

RESERVES AND ECONOMICS
CONTINUED GAS INJECTION A5 OF DATE . 6/ {/1981
ESCALATED PRICES AND COSTS B

13.00 PCT
-END-  GROSS OIL GROSS GAS OIL TO NET GAS TO NET REVEMUE T  NET  NET OPER NET INCOME CUMULATIVE CUN  DISC
MO-YR  PRODUCTION PRODUCTION INTEREST  INTEREST  INTEREST INVESTMENT EXPENSES EEFORE FIT NET INCOME NET INCOME

#8 MMF——- B B e | e e L i - s IR [ 2R | B
12-81 B0.777  133.373 48.622  106.888 19561.583 0.000 84.000 1477.583 1477.583 1414.830
12-82 70,225  188.279 98.180  150.584 1892.805  200.000 150.720 1442.185 2919.768 7634.482
12-83 42.470  135.208 33.976 108,184 1236.36! 0.000 182,778 1073.583 3993.351 3420.851
12-84 25.814 31.208 20,5651 72,988 814.924 0.000 175.798  B829.125 4632.476 3823.829
12-85 13.7687 59.361 12.613 47.488 545.718 0.000 189,884  355.852 4588.328 4016.368
{2-86 3.678 37.876 7.741 30.301 361.832 0.000 205.053  156.839 G144.367  4090.150
12-87 2.2 9.032 1.817 7.242 81,889 0.000 72.286 19.413 5154,380  4088.355
12-88
12-89
12-80
§Tar 227.000  654.306  1B1.600  523.445 6504.880 300,000 1040.500 5164.380 5!84.380 4098.355
AFTER 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000 5i54.380 4098.355
TOTAL 227.000 634,308  1B1.600  523.445 6504.880  300.000 1040.500 5154.380 5164.380  4098.355
CtM. 290,000  280.000 NET OIL REVENUE §504.880 5 PCT  4761.428 40 PCT  299B.580
NET GAS REVENUE 0.000 10 PCT  4408.568 50 PCT  2697.500
ULT. 217,000 944,308 NET PROD REVENUE 0.000 15 PCT  4098.355 60 PCT  2450.921
20 PCT  3824,329 80 ACT  2070.708
ClM NET INC/INV{I} 0.000 CUM NET PW/INV(1) 0.000 30° PCT  3384.477 100 PCT  1793.163
GROSS WELLS 10. LIFE (YEARS) 3.51
MONTH IN 15T YEAR 7. RATE OF RETURN,PCT 100.00

INITIAL W.1I.. PCT 100.0000 INITIAL N.I., PCT 80.0000



LEMON RANCH FIELD

SWOPE LIME RESERVRIR
COMANCHE €0, KANSAS
ESCALATED PRICES AMD COSTS

DEPLETION WITHOUT GAS
INJECTION AFTER JUNE 1881

APPENDIX IIT

EXHIBIT III-11

RESERVES AND ECONOMICS
A5 OF DATE . &/ 1/1981

£3.00 PCT

£ FIT NET INCOME NET INCOME

1381.883
2878.773

3656.228
3JE56.226

3656.228

2825.780
2588.511
2388.091
2068.212
1827.628

-END-  GROSS OIL GROSS GAS OIL 7O NET GAS 7O MET REVENUE TO  NET  NET OPER NET INCOME CUMULATIVE CUN  DISC
MG-YR  PRODUCTION PRODUCTION INTEREST  INTEREST  INTEREST INVESTMENT EXPENSES BEFDR
%8 HEF MR oM e e Hfomm -~ Hmomn ——- it M3 N3

12-81 54,274 122,31 43.419 87.855 1748.57% 0.000 B4.000 1BEZ.57F 1BE2.579

12-82 48,560  128.487 39.188 110,790 1736.787  200.000 150,720 1796.067 2843.542

12-83 24,058 78.913 189.247 §3.930  96Z.182 G.000 182,778  783.384 3748.028

12-84 13.173 47,493 10.540 37.888  5B9.189 0.000 173,798 412,400 4181.426

12-85 7.812 29.484 §.249 23.5%6  382.38¢ 0.000 188,864  {82.517 4353.943

12-88 4.922 18.142 3.938 15.289  262.377 0.200 205.053 57.22%  4411.267

12-87

12-68

12-88

12-90

g 133,201 438.824 122,561  349.439 5879.481  300.000 968.214 4411.267 4411,287

AFTER 0.000 4.000 0.000 0.000 0.000 ¢.000  0.000 0.000 4411,287

TOTAL 133.201  436.824 122,561  349.459 5679.481  200.000 G9EB.214 4411.267 4411.287

cu, 290.000 280,000 NET OIL REVENUE §292.203 3 PCT  4130.428 40 PCT
NET GAS REVENLE 1387.278 1) FCT  3B80.094 350 PCT

HLt, 443.201  728.824 NET PROD REVENUE 2.000 13 PCT  3856.226 €0 PCT

20 BCT  3455.203 80 PCT

CUM NET INC/INV(1) 0.000 CUM NET PH/INU(E) 0.000 30 PCT  3110,048 {00 PCT

GROSS WELLS 10. LIFE (YEARS) 3.58

MONTH IN IST VEAR 7. RATE OF RETURN.PCT 100.00

INITIAL W.1.. PCY 100.0000

INITIAL N.I.. PCT 80.0000
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RHODES #3

PREES BUILDUP 10-24-80
SWOPE PERFS 4,770-4,778

POINTS RADIUS
USED

SRR e e e tmst S M i i s o e e b S e G e e e iy e s s e e e W S Am rm e e At e b Gt e et e o v s S 4 im s w00 mate vt St v o

9-24

24-25

SLO

S URE 2

PE K

FELT.FT PSI/CYC ~ (MDS)

49

9 15.7527

=) 8.1264

.2 4.5841

2.3 89.68771

CORRECTED
PRESSURER

APPENDIX IV

EXHIBIT IV-4

yI1vop

P.I.
B/D/PEI

0.324

0.184

0.124

0.171

DT
(HOURS?

-uUP A

SKIN 8K

NALYGSEI

FACTOR bp EFF., 4

-3.36 -31

(T+DT) /DT

1. 176.4

CORRECTED
(T+DT}/DTEE

730. 1

We STOR
LDP/LDT

TUTTTTTTOT ST OMAmim e cmimm e e amm e o e o o b i it weR e e i e v v = % S e RS e e e s e Torm e S S e M e ot e e e

235

a93.
105,
115.
129.
144.
133.
166.
175.
184.
192.
206.
21i8.
228,
237.
246,
233,
268,
280,
285.
287.

@ CORRECTED FOR AFTERFLOMW
@8 CORRECTED FOR SUPERPOSITION

0.300
1.000
1.500
2.000
2.000
4,000
2.000
6.060G0
B.000
10.000
12.000
14.000
16.000
18.000
20.000
24,000
28.000
32.000
36.000
40,000
46.000
54.000
62.000
58.000
72.000

89853.0
4877 .0
3318.3
2489.0
1659.7
1245.0
a9g96.2
830.3
B23.0
438.6
413.7
356.4
312.0
277.4
243.8
208.3
178.7
1568.95
139.2
125.4
109.2
93.1
81.3
74.2

70.1

99323.0
4977 .0
3318.3
2489.0
1658.7
12458.0
a9ag.2
8320.3
B23.0
488.6
415.7
356.4
312.0
277.4
249.8
208.3
178.7
156.5
139.2
125.4
1i09.2
93.1
81.3
74.2

70.1

0.0000
0.3236
0.4851
G.5711
0,3333
0.4376
0.5439
0.4980
02,3983
0.48930
00,4037
0.4448
0.3954
0.4258
0.4039
0.3860
0.3673
¢.3687
0.2915
¢.3538
03,2871
0.3101
0.3171
G.1918
01223

812.

11t.

844.

¥



RHODES #3 APPENDIX IV
PRESS BUILDUP 10-24-80
SWOPE PERFS 4,770-4,778 EXHIBIT IV-4a

CORRECTED PRESSURE (PSI)

500 S50 B0 8BS0 700 7S50 800 B850 900 950 1000

O G ot Saiutatal SRS (I SESY SRS A Y
10%% 41 @

1o#y 31 ¥

om-+40 Mx 200
»

M3 -~
%

10#% 21 #*

O G e R B el taat il SRS SRR SRR S
S00 S50 BOO B850 700 750 800 B850 900 950 1000

CORRECTED PRESSURE (PSI)



LEMON RANCH #35

PRESS BUILDUP 1-27-81

SWOPE PERFS 4782-4787

APPENDIX IV

EXHIBIT Iv-5

PRESSURE eugILD-Uue®P ANALYSIS
POINTS RADIUS SLOPE K P.I. SKIN SKIN COMPL. SIBHP AVUG. P
USED FELT.FT PSI/CYC (MDS) B/D/PSI FACTOR bp EFF. %4 PSIG PSIG
1- 2 13. 12.6 16.2127 0.143 -2.87 -32. 142.1 B25. Bg0.
2= 3 16. 26.6 7.6112 0.074 -3.18 -74. 149.3 B33. 762,
3- 6 24, 39.3 3.3472 0,036 -3.30 ~170. 155.3 GGY. 921.
B-12 32. 126.2 1.5198 0.019 -3.35 -380. i65.8 730. 1206.
12-23 Sl 238.9 0.7865 0.011 -32.84 -8o0i. 178.5 875. 1834. X
Dp CORRECTED DT CORRECTED WB STOR
POINT PRESSURE PS1 PRESSUREE (HOURS) (T+DT)/DT (T+DT)/DTEE LDP/LDT
1 520. 7. 820 0.100 370810.1 370810.1 0.0000
2 BZ5. iz, BZ3. 0.230 148364.6 148364.6 0.58BZ
3 533. 20. 633. 0.3500 74182.8 74182.8 0.7370
4 549 3B6. §49. 1.000 37081.89 37091.83 ¢©.8480
= 560. 47. B860. 1.300 24728.3 24728.3 0.B8576
o) 669. SB. 669. 2.000 18546.5 18546.5 0.6090
7 G81. E88. G81. 2.300 14837.4 14837.4 0.8701
8 588B. 73. 588. 3.0Q0 12364.6 12364.6 0.3374
9 B895. 82. 595. 3.300 i0588.4 10598.4 .5788
10 703. 0. 703. 4.000 9273.7 89273.7 0.68871
11 718. 105. 718. 3.000 7418.2 7419.2 0.B808
12 730 117. 730. 6.000 5182.8 §182.8 0.383°5
13 744 131, 744, 7.000 5299.7 °299.7 0.7332
14 734. 141. 754. 8.000 4637 .4 4837.4 0.5508
13 764. 151. 7G64. 9.000 4122.2 4122.2 0.35817
16 774. 161, 774, 10.000 3710.1 3710.1 0.6086
17 792. 179. 792. 12.000 3091.8 3091.9 0.35813
18 809. 196. 809. 14.000 2650.4 Z650.4 0.588B6
18 825. 212, 8Z5. 15.000 2318.2 2319.2 0.3877
20 BaG. 223. 836. 18.000 2061.68 20681.6 0.4285
21 851. 238. 831. 20.000 1835.5 1855.5 0.86179
22 8G62. 249. BG6Z2. 22.000 1687.0 1687.0 0.4741
23 875. 2B62. 87s. 24,000 1546.5 1348.5 0.58B48

& CORRECTED FOR AFTERFLOW
8@ CORRECTED FOR SUPERPOSITION



LEMON RANCH #5 APPENDIX IV

PRESS BUILDUP 1-27-81

T '~
SWOPE PERFS 4782-4787 = T

CORRECTED PRESSURE (PSI)
600G GB350 700 730 800 850 900 950 1000 1050 1100
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10#% 353
c M
0 :
R :
R :
E .
c : %
T =
E .
D . #*
. %*
T .
I . *
M . #*
E . *
10%% 47 *
. %*
. #
. #
. #%
. )
. #
. *
. *
: %
: #*
. ¥
10## FH~———J-mem]mmme [ [ [mmmm [ e [ m e [ m e [ =
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LEMON RANCH #1

INITIAL DST -~ 12-1-78
SWOPE LIME
PRESSURE
POINTS RADIUS SLOPE
USED FELT,FT PSI/CYC
1- 2 173. &34. 0
2= 3 185. 1920. 2
3- 4 124, 2452, 2
4- 3 213. 1160. 6
9 & 264, 563. 7
&= 7 323. 261. 6
7- 8 337. 844, 4
8~20 575. 254. 1

BUILD=UFP
K P.I.

{MDS) B/D/PSI
&b, 15 2. 24
21.84 1.12
17. 10 .24
26.13 1. 44
74. 40 1.81
1560. 33 2. 01
49, &7 1.72
165. 1.98

c4.

APPENDIX IV

EXHIBIT IV-6

ANALYSIS
COMPL. SIBHP
EFF., %  PSIG
355. 5 860.
437.0 1161,
457.4 1422
353.4 1586,
227.5 1876,
123.4  1700.
313.8 1728
118. 1773. —



LEMON RANCH #1 APPENDIX IV
INITIAL DST - 12-1-78

SWOPE LIME EXHIBIT IV-6a

CORRECTEDR PRESSEURE (PSI)
&£00 800 1002 1200 1400 1&00 1800 2000 2200 2400 2600
I I

D il e e B B e T B X
10%## 2
: #*
10#% 1:
< B +#
G
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g
T *
I 3
M
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1. QX [ e [ e e e Bl Bt Al e d

I
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CORRECTED PRESSURE (PSI)



WELL
COMPANY .
FIELD
1 AT64
. 65
2 4765
66
3 4766
67
Net 0'

Lanen #2-X

"’?\'/ ” . .
ACAHS RS {'__‘/CZ'L'J-

PE T.ROLEU M RESERVOIR ENGINEERING

WICHITA., KANSAS 67208

K.R.M. Peteleum,Carp,

! PERMEABILITY

_COUNTY Caxmanche

. DATE . 3-24-79

1vPE cores Diamond

staTe. .. Kensag

__FILE No _5-1373 o

anaLYsT I8 _

ANALYSIS DATA AND INTERPRETATYIONS

MILLIDARCYS POROS I TY CATURATION SATURATION
! - NATER ‘% PORE €.l '% PORE
C HORIZOUMTAL VERTICAL SPACE SiAE
x 7.0 0.0 6.8 33.1 12.9
X 0.0 000 607 3709 9‘4
-~ 000 0.0 7.3 39.2 10‘7
0.0 0.0 6.9 36.7 11.0

PHOBABLE

FROQLUTTION

No Pem

No Perm

No Perm

REMARKS

Yertical fracturs with
eil in fracture



Rawsas (Zorncs

PETROLEUM RESERVOIR ENGINEERING
WICHITA KANSAS

compan KeRel'e Potrolewm Corp. o DATE 3=24=T9

/]
woELL, Lenon 72-X o ANALYST . IS Lo
FIEL O . e e ELZVATIO!

COUNTY Cozmanche sTaTe._Xansss = CR [N

s ¢ alpsey ¢rd 1o lerpietatiant e baswa o mate-ra’ browght Yo Kansas Cares by the clhient, and such doto cnd rare wriiahent ©re accasyiuic
. Wal tompony whieh the clisat rapresests tanacs Cores mabes no worranty ond mokes no guorontee for Tha irterpemiationt und Lo Lt e
a-va Qur goimiaas of wo orolysiv are piote~ ot the dacretion of the cperator.

FERMEABIITY MILLIDARCYS O=0O CONNATE WATER “u S ATUKATIO!N

0 10 0 ()
3 2 0 70 €0 50 40
POROSITY =%  x===X OIL %0 PORE SATURATION Memra!
CCAIIL TI® 2 10 0 0 10 pat

1 : Ay ‘
| R | ]
| T -
[ | T
¢ — -+ . -
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e e e e S S
- ey ! ; R IJZ""I"{O'I1 .. i T _ B .
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S = - P e
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; R '
1
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| FEIET| i
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ke i i ‘ ~ !
o I
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Ransas (Pores

PETROLEUM RESERVOIR ENGINEERING
WICHITA KANSAS 67208

weLL, . Lemon #5 e e _cOUNTY Commanche ...  Kansas _
company KeR.M. Patr. Corp. =~ = .i¢ 4-28-79 FiLE no  5-1383
TIELD —— — . .. _TvPe cores Diamond . anaLysT IS8

ANALYSIS DATA AND INTERPRETATIONS

PERMEABILITY

UM e e oo gimne sy | meens
Mo izons aL VERTI-a < : N o o e
bl 4784 77.8 385 26,5 14.5 7.6 0i1 % *High Gas~Cil Ratie
2 4?35 x 0.0 0,0 1,2 21.8 2.6 No Perm
3 ¢732 36.6 10,1 24.4 16.2 7.1 011 *
4 47§§ 32,2 13,2 25.5 13.7 10.0 M1

Net 3' 48.9 20.6 25.5 14.8 8.2



Ransas (Pores

PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS

_ ... DATE -4:‘28'79

o ANALYST __ 8. _ . _

compan. KeR.M. Petroleum Corp.
WELL Lemon ﬁ
FIELD B . . ELEVATITY

COUNTY Camanche . staTe.. Kensas _ _ SR 9!

7.8 unaiyses ord intarpretatans are based c- malerioi brought ta Konsos Cores by the cliend, ond wwch date ond in!.lor'luyion: ore acceysriie uniy
le thot tompany whith the cl.ent reprasects Xonioe Cores mobkes no woarranty and makes no guotoniee for the interpretations und opinicny of the
dara Our apwions of an analysss are plo.ed ot the dicrahion of the operator.

PERMEABILITY MILLIDARCYS O="0 CONNATE WATER % SATURATIOHN

0 150 100 o} c—
= 5 5 0 0 50 40 30 _ 20

POROSITY—% X=X OIL % PORE SATURATION Xm—e&
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WELL

Ransas (Pores

PETROLEUM RESERVOIR ENGINEERING

STATE Kansas

o  WICHITA. KANSAS 67208
Lemon #6 COUNTY Commanche
company_K.R.M Petr. Corp. DATE 5-8-79

FILE No.__5=1386

}

FIELD. . Tyre cores Diamond ANALYST_18
ANALYSIS DATA AND INTERPRETATIONS
FERMEABILITY
sA::Lt DEPTM H HlLLIDARC:! POR(;SITY Wi;EE:i’::‘:'“ :‘:::}’:Ac:éiz :::::;:ZN REMARKS
1 4781 10.1 1.8 2947 30.0 2.7 Gas
2 4733 8.0 4.2 20.7 28.4 9.1 0il
3 47?33 5.8 2.1 22,8 27.1 11.5 0il
4 4721 2245 T4 16.5 40,2 17.0 0il
5 47g§ 130 57+0 2342 19.3 8e7 0il
6 4722 130 120 19.2 21,1 8.1 0il
T 472; 2647 32,2 17.8 24,8 11.0 0il
8 4732 X 0.0 0.0 12,0 19.8 11.0 No Perm
9 4723 280 280 19.7 18.6 11.2. 0il
10 475’8 X 0.0 0.8 12.4 2342 11.6 - No Perm
11 473%. X 0.6 0.0 6.9 29.9 5¢7 No Perm
92
Hek 8' 76.6 63.0  21.2 26.2 9.9



PETROLEUM RESERVOIR ENGINEERING
WICHITA, KANSAS

coMpPANY__KeRoM trol Corp, DATE 5-8-79
WELL Lamon # ANALYST IS
FIELD ELEVATION
counTty___Cammanche staTe__ Kansas ~__  GR KB

The onolyses and Interpretations are bosed -on material brought to Kansas Cores by the clisnt, ond such dota and interpretations ore aceassible oniy
to thot company which the client sepresents. Kanias Cores makes ne warranty ond mokes no guarantee for the interpretations end opinicns of the
data. Our opinions of on onalysis ore placed ot the discretion of the sperator.

PERMEABILITY MILLIDARCYS O==0 CONNATE WATER % SATURATION
400 200 100 50 0 O=0
= A 0o 60 50 40 30
POROSITY—% X=X OIL % PORE SATURATION X=—X

CCRING TIME 2 10 0 o 10 20
MIN/FT
10 15 D — 4770

I ST (N (P (SO M
W Bl ———— S
> S —— S, T RN N —
| ""47 - '
i} i i pee - IS SUSRNS IS Fom: O, Gk
A e = == o TTIT o =X
= TITTIE :
'I I 'I -y

|

|
U

X

-—‘
b1
=

H
{
;
I

) — SN S _._1___

4800 T T




PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS 67208

weer . _Lemon #7 e __county__Gommanche _ gsyayz___ Kansas
company_KeRe. Petrolewn Corp. _-DATEn_“4‘5-18*72_v____m~4_“,HLE no_ 5-1388
FIELD. ~eem— .— _ Tvpe cores Diamond = naLvsy. IS
ANALYSIS DATA AND INTERPRETATIONS
s:}: ? ozp; ? P:.T:fﬁ&:; ' omoarTy :wsA:'?;R';-T:::nEi: BATURATION | romssue A REmaRKs
! C HomizowtAL  Vemmcar -  SEACE seace ?

1 4793 1.0 0.0 7.6 34,1 1.7 No Perm

é 473: X 0.0 0.0 10.8 5749 2.4 No Perm .

3 473§ X 0.0 0.0 22.4 33.9 1.0 No Perm

4 4732 X 0.0 0.0 23.9 ;5.5 242 No Perm

5 47§£ 1.0 0.0 21.7 31.0 1.6 No Perm

Net 2! 1.0 0.0 14.8 32.1 1.7



Rawnsas (Pores

PETROLEUM-RESERVOIR ENGINEERING
WICHITA. KANSAS .

v ——— e DATE. ... . 5-18-79

e ANALYST . ___ _I_S_, . - -

compan: KeReMe Poatroleum Corp,
WELL Lemon #7

. . S ELEVATI™
counTy Commanche sTaTe Kesnsas _ _ . GR K2

FIELD - -

ite onalyiss and inlerprstations are bosed on materro! brought 1o Kansas Cores by the client, und tuch dota and interpretalions @re accessible onl,
to thal company whick tha chent repissents Konsas Cores mokes ~o warranty and makei no guorontes lor the interpretalions and opinions of the
Jote. Our opinions of on onnlvais are plocad al the discretion of rhe opergtor.

PERMEABILITY MILLIDARCYS Ce==0

30 X 10 0
POROSITY - % X w2
GORING TDME 20 10 0 )
KIN/FT
5 1015 025 30

CONNATE WATER % SATURATION

O
0 60 50 40 30

OIL % PORE SATURATION Xw==X
10 20

4780 ‘ -
' : .
T H 1 H i f ; ! ‘ H ?
R NI T = I SR ;
[ — ! 1 }
—i i + ‘I ; . i f
R R : . b ‘
B e | 1 i owim
! T | ! t
—4 790 = S st T
ity o ol SR N oo (B LA
\ 4 - = i d
'[[LE‘T}" I . - L
i 1t 1 gl S s O >
L180 t——j__-r T : S
=SS! = = Eascs SN - e e
IJII | Y | i ! : 4
J—_J_. . .
LT 1 i
] = ! :
s . ;
==hE 0 ]
] TPl e A -
I !
3 - =L ;
. 4810 : — - .
. ' i | - = —
- . s ' . —.
N . 1 i 1 | B
i i H =3 + { f
. ¥ 1 i e - i -
: ' R s B + ' :
! [SE - i
1 . ;__. i I B
B R 1 diz= ; . I :
- | . H ,
. . i i ) ;
! 1
: i { i i
: | - _. ! — ¢
] L DR !
h H i
- : . i= 4 - - )
' ‘ H ! t ' i IA i
i PR N i .
' i . ; ‘
. I ] « ‘l_ | -
P I P
; . ! i . \ .
: :
» { H H
]
i ‘ S
| - l
; A




Ransas (Zores

PETROLEUM RESERVOIR ENGINEERING
WICHITA., KANSAS 67208

WELL__ Lemon 8 COUNTY Cammanche _staTe__ Kensas _ __ _
company _ KeR.M. Petrolewm Corp. _ pare.__ 6-2-79_____  ruewo. . S=1393 _ __ .
FIELD . tvPEcomes Dlamond  _awavrysT IS__ _ _ _
ANALYSIS DATA AND INTERPRETATIONS
A e cemancs
Hesrzomtan  VERTicaL | SPACE | 8pace -
) 1 4776 X 0.0 0.0 7.8 36.T 2.3 No Perm
2 47;; 0.8 0.0 7.9 29,7 940 0il
3 4732 1.2 0.2 7.8 21.2 5.1 il
) 4 47;3 12.1 4.6 15.1 23.4 8.1 0il
5 4723 X 0.0 0.0 6.1 50.0 14.6 No Perm
6 47’5; 1,0 0.0 8.6 36.9 10.6 0il
| 7 4722 X 0.0 0.0 7.4 40,5 4.7 No Perm
8 47883% X 0.0 0.0 9.6 48.9 1.2 No Perm
84
Net 4 3.8 1.2 9.9 27.8 8.2



Ransas (Pones

PETROLEUM RESERVOIR ENGINEERING

K.R.Y¥: Petroleum Corporation

WICHITA. KANSAS

6-2-79

DMBP AN DATE
WELL Lemon éﬁ ANALYST I8
TIELD TTEVATION

COUNTY Cammanche

s Aty aes Lol
1Ot famyu

mtep e lihio n e Luyet
Yreuresed b
Sy e ¢ e

aboch ke e
S - U A

- itpr a0 Reny

«~1a1e Kansas R

341 ta tansay Cores by the drent ond yueh cuto wnd

e real e nb o the gparator

PERMEARZILITY MIL!I NDARCYS (Owes)

15 10

POROSITY -9

CORIMNG TIUE 20

A un

CONNATE WATER Y SATURATNOM

(_p——

d ) W 60 50 40 30

10 0 1

lernretGtions Gr8 UL el o«
wmy Carey maker no worrarty ong mokes no yuorantes fnc the clerprelagliont Srd YL Lo
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10 20
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)

WELL

Lemon #9

company K«R.M. Petrocleum Corp.

FIELD

1 03 4774
75

.2 bg4ATT5
76

3 7224776
71

4 204777
78

Net 1'

PERMEAB!LITY
MILL:CARCYS

HORIT Swyag

X 0.0
1.0
x 0.0
> 0.0
1.0

VERTIC AL

0.0

0'8

PGROSITY

o
4

15{5
16.9

7.0
11.1

——

16.9

ZOUNTY

DATE

Rawsas (Zored

PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS 67208

Camanehe B

8-23-79

tvre c~res Ddamond

SATURAT!ION
WATER ‘%Y 80 RE

SPACE

25.0
18.5
45.9
28.8

'18.5

CATURATION
QL N POPE
SPACE

10.3
9.2
13.4

3.3

e

9.2

. —— STATE

-FILE No.

ANALYST

ANALYSIS DATA AND INTERPRETATIONS

SN BABLE
POODUCTION

Kansas

5=1406

Is

HEMARKS

No Psrm

No Perm

No Perm

No Perm



Ransas (Pores

PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS

e _ ... DATE __.._ _8,"8‘7,9___-..___ e

COMPANY KOR.P‘. Petrolgm CO!'P-

WELL Lemon 49 ~  aNaLysT_ I8 -
FIELD JE ELEVATI™!
county . Camenshe _  gyavg__ Kansss = :x KB

The anolyser and interpretations ore bosed on material brovght to Kansas Cores by the thisnl, ond such daota ondAmurpu,a'ianl are a('u.uibla only
to that campony which the client repressnty Konias Cores mokes no worronty ond mohes no guarantee for the interprerations and opinians of the
dote Our apinions of on analysis ars plaoced ot the discretion of the operotor.

PERMEABILITY MILLIDARCYS Q=0 CONNATE WATER % SATURATION

- 30 2 10 0 0 60 50 40 30

POROSITY— % M
SORING TIME 20 0 0
MIN/FT
10

Ol % PORE SATURATION X—=X
10 20

!
4
4
!
]
|
i
!
|
i




Rawsas (Pores

PETROLEUM RESERVO!IR ENGINEERING
WICHITA. KANSAS 67208

weLL.... . Lemon 0 . - _COUNTY.... . Cammanche
company_. KeRoM. Petroleum Corp.  pare . 11-18-79
FIELD o wmemmmeew TvPE cores Diamond

ANALYSIS DATA AND INTERPRETATIONS

— _sTaTE.__ _Kansas

— — _ANALYST Is__ﬁ__.

___ .FILE No.. __5714]:5 — I

i 1 1
I PORQSITY SATURATION | SATURATION

PERMEABILITY

SAMPLE MILLIDARCYS

. PRODABLL

e '; - ‘ HORIZONTAL \Il:ln'lc;u.r * ‘WAT::Aispo‘?Ei OILSZFA:EOREg FrepuSTion emenee
bt 73 4770 2340 21,6 21,6 17.4 3.8 The low oil percentagec
. Tl indicate mainly gas wit
2 {4 2.0 2.1 25.0 18.2 6.8 same o0il will be produc
72 from this entire zone.
3 S 4772 340 2.4 28,5 13.4 2.6
73
5| 4713 2.1 0.8 14.8 34,1 17.0
T4
5 5747714 X 0.0 0.0 6.7 47.6 4,2
75
Net 4 7.5 6.7 22.5 20.8 7.6



Rawnsas (Zores

PETROLEUM RESERVOQIR ENGINEERING
WICHITA. KANSAS

K.R.)fe Fatroleum Corp. 11-1%=79

COMPANY CATE —
WELL Lenon ;10 . ANALYST L5 o
FIELD ) . ELEVATION

COUNTY Caanenche state Konscs SR ra

The anclytes ond intergretations ure bosas or moterol hrouynt to kansay (ores by the cdlient ond sucth data a~d interprefotions ara D(_cllllxblq only
to thnt company which the ¢lisn' japrerents Xansas Cores mohes no warronty ond maker no guourantes lor the ~tlerpretatiom and opirions of the
data Our opiniury ot ar annlytis are placed at the duacration ef the operotor
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Ransas (Zores

PETRCLEUM RESERVOIR ENGINEERING
WICHITA, KANSAS 67208

) wELL. _ Lemon #11- i CMUNTY Cormanche = srare . Kansss )
company X.R.!; Petroleum Corp. SATE 1-3-§0 ) P Ne $=1429 _
FIELD o — oo tvPE cores Diamond | amaLysT IS

) ANALYSIS DATA AND INTERPRETATIONS

—:;p—L:_ .—V . o —_P:E:LFDA;B;gl:—; . popos‘:rl SA‘-'UP.A.;TO-N——”’ SATURATION | PROBAHLE h )

o, . DePTH - ; - -‘wAT::AZE Pong: 0|L5;7:A;:)RE ! "RODUC‘;ION HEMARKS
L Romnowva  vermca e = : -
1 %b 4760 43,8 3.2 15.8 7 26.5 14.0 oil
61
2 41 4761 125 6247 15.6 3246 13.6 011
62 :
3 (o 4762 1.0 0.8 14,4 17.5% 47 0il 3light vertioal fractur:
63 with oil in fracture
V
4 (L4764 4.6 3.0 14,4 30.3 11.7 0il
65
5 [l4765 2.1 0.0 12,2 23.0 21.1 0il
66
6 (%4766 X 0.0 0.0 7.7 31.8 17.5 No Perm
67
Net 6' 35.3 11.6 10.4 21.7 10.9



PETROLEUM RESERVOIR ENGINEERING
WICHITA., KANSAS

company__ KeReN, Petroleum Corp. — -_ . DATE __ _1'3'80 -

WELL Lemon 711 e ANALYST __ I8
FIELD_ — S . ELEVATIOY

county._  Cammanche = grave_ Kanses GR ¥R

The anelyses ond interpratations ores bosed on materia) brought to Kansas Cores by the client. ord such dota ord interpratotions are accassible only
10 thot company which the client represents Kanses Cores mokes no warrgnly and mokes no guarantse far the interpretotions and opinions of the
dote. Qur opinions of on analysis are ploced ot the discretian of the operotor
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Raunsas (Zores

PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS 67208

weLL__. _Rhoades — _county . _ Commenche -  y,yg __Kansss
company_K.R.M. Petroleum Corp. _ pate__ §.‘15‘7‘9<_,+_. __FILE No.__ 5=13%92 _
FIELD - — e e eeee_._TyPECORes. Dlamond = .navst IS

ANALYSIS DATA AND INTERPRETATIONS

PERMEABILITY | '

SAMFLE . ; MILLIDARCYS POROSITY | SATURATION S*TU“‘T'°N| PROBABLE

1 4766 X 0.0 0.0 11.1 31.0 9.1 No Perm
2 472; 22.1 9.8 16..1 19.3 9.0 011 X
3 472683 4,6 4.6 14,2 18.2 13.7 0il
4 4723 X 0.0 0.0 9.6 27.3 12,5 No Perm
70
Net 2" 13.4 7.2 15.1 18.8 11.4



Ransas (Jores
PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS

X.RoM, PotrOIQuh Corp.
Rhoades #1

COMP AN

WELL

FIEL D

OATE

ANALYST

ror g s
VILEVATION

6-15-79

Is

. K . v,
counTty  Cammanche state Kensas IR E
Te 1nTIpaey Ol Teruetutia 3L e Lased o “atariar wrought 1o Kamies Corss by the chienl and juch dato o:id terure'ohors @rm Ofcase i
TG fompary wlach tna e cepcemter 'y Foecjas ((ores mabes no warranty aund mokes no guarantes fre the cntgrarsrationmy ond zgesicny o

v DV a eptaang SF oo anc Lo e gieeed o

PERMEABILITY MILLIDARCYS OumO
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the d.a-cgtine of the operator

CONNATE WATER Yo SATURATIOMN

0 60 50

0

40
O&b% Pogos SATURATION X=ceX

- Ot

30

B 4760 B -
R . .
: 4 \ ' L ‘T
: . . . [P
. . . ' S - ]
- . . - 4 R
o IR g i e ey e S S
i - = = 4 . | SR 111_ - I +
C e - - — I N - . -
» -[17 I i L H
\ X e e —l _,JI. — +_ 1 [P,
e ] =9 Fz 2 !
" |
[ f ' |
' -4 ¢ . ' |
: S
Lo P f
co Poor b ;
b ¢ + b ’
N S R
,. BRI i s DR S |
. R EE r : !
i = },? i ¢ i
e :
I P :
L | H . ;
. ; ! ; ! ; !
H '
' t 4~ :
* ' - . i i
o " ‘ ‘
! ! : \
RS ‘ t
+ . . ' ? i
i i
: § ! '
A




WELL.
COMFP A NY
FIEL:Yy | _
11 41755
- 56
2 4756
57
3 4757
58
1 4 4758
59
5 4759
60
4760
61
V7 4761
62
8 4762
63
9 4763
64
10 4764
65

Net

Rawsae (Yores

PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS 67208

Rhoades #2 =~~~ coynry. . Commanshe o .rg_ = Kansas .
K.R.M, Petrolewn Corp. __ _ pave __6‘_21‘?'_’9 — e e .FILE No._._._s_.-].'39_8.
e - e v -tvyPe corgs Dlamond  .nawvst IS

ANALYSIS DATA AND INTERPRETATIONS

PERMEABIL!TY i | : |
MILLIDARC S ¢ PLROSITY - SATURATION . SATURATION PROBABLE

21,3 13.6  29.9 15.0 1.7 | Gas
140 130 22.1 21,6 10.1 0il
110 552 19.3 23.8 10.4 0il
300 125 2250 19.3 13,2 0Ll

2.1 0.0 16,1 24,3 10,6 0il

51.6 32,8 165 28.2 9.8 0il

48.2 39.6 16,8 25.4 Tob 0il

56.1 31.2 15.2 24,9 6.3 0il

32.6 18,9  13.6 23.5 8.6 01l

X 0.0 0.0  10.3 36.2 5.1 No Pem

84.7 49.6 19.1 22.9 8.7



PETROLEUM RESERVOIR ENGINEERING
WICHITA, KANSAS

COMPANY K.R.Ue Petrolﬁum QOTP- . CATE . .. 6"2_7"19___ o

WELL Rhoeades #2 . . ANALYST .. X8 .
FIELD Lo o . B wLEVATIMY
COUNTY Cammanche staTe. . Kansas SR KB

The anclyses and inteiprelations ore bosed on malerial brought 1o Kantas Corss by the chient ond such data ond intgrpretations are ucuylnbh only
to that company which the clist represents Kansas Cores makes no warronty and mahes no guoraniss for the nterpretatians ond apirions ol the
dora. Cut upiriens at ar analysis ore placed at the ducretion cof T™e operotor
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PETRCLEUM RESERVOIR ENGINELZRING

Kawsas Zoqce

WICHITA. KANSAS 87208

sTATE Kanesas
CE My 5-14 25 .
anaLysT IS

PROARLE

FRTODUCTION

Ne Pesrm

C,
#

Mo Perm

o Pernm

No Perm

WELL Rhoads #3 L COUNTY Comanche
company KeRelM. Fetr. Corp. CaTE 12-18-79
TUELD ) TvpE -ores Diemond
ANALYSIS DATA AND INTERPRETATIONS
e e T
31 714772, X 00 0.0 10.8 33.6 7.8
2 93 47;1 2.4 l.2 4.6 26.9 10.0
3 74 47;,5 2.2 0.8  19.9 32.0 12.9
95 47% 67.9 552 23.2 21.7 14.8
594 47%2 ; 22.1 Te4 17.8 19.3 1.9
6 27 4772 . X 0.0 0.0 5.8 32.9 4.7
Yot 47;6 ’ 29 1.8 11.g 2646 9.2
8 7447;'2 { 4.7 g 11,7 25.3 13.8
9 9 47;8 2 A 0.0 0.0 a7 27.2 12.4
10 2f 4773 A C.0 0.0 £.6 30.5 §*’§
11 gt47gg X 0,0 0.0 8.5 47.1 2.9
81
Net T 17.0 6.0 16.4 25.3 Iz—;

REMAFRKS

Vertiecl frsectures
Vertical frecturss

“Yertical frectures



Rawsas (Pores

PETROLEUM RESERVOIR ENGINEERING
WICHITA. KANSAS

company___KeRoll Potroleum Corp..

wELL.__ __Rhonds #3 . R
FIELD ____ — —_—
counTy. _ Commanche = graye_Kanses

12-18-79

— . DATE
—— . ANALYST 18
ELEVATINY
.- GR KB

The anolyses and interpretalions ore based on material brought to Kamor Cares by the client, ond tuch dota and interprefotions ore accessible only
to thet tampany which the clian! represents. Konsos Cores mahes no worraniy and mahes no guarantes for e interpretations ond aginions of the
dota. Our opinions of an onaiysis ore ploced a1 the discretion of Ihe cperator.
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APPENDIX V
EXHIBIT V-3
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Porosity Versus Water Saturation
From Standard Core Analysis
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CORE LABORATORIES, INC.
Petroleum Reservorr Engineen'ng
DALLAS, TEXAS 75247

APPENDIX V
EXHIBIT V-3

Special- Core Analysis Study
for
KRM PETROLEUM CORPORATION

G. C. Lemon No. 3 Well
Comanche County, Kansas



CORE LABORATORIES, INcC.
Petroleum Reservoir Engineerbtg

DALLAS, TEXAS 75247

October 1, 1979

KRM Petroleum Corporation
Guaranty Bank Building
817 Seventeenth Street
Denver, Colorado 80202

Attention: Mr. J. C. Simmons

Subject: Special Core Analysis Study
G. C. Lemon No. 3 Well
Kansas City-Lansing Formation
Comanche County, Kansas
File Number: SCAL-79164-S

Gentlemen:

In a telephone conversation on April 16, 1979, between J. C. Simmons and a
representative of Core Laboratories, Inc., a special core analysis test program
was discussed which would evaluate flow characteristics of the reservoir in
question. In a letter dated May 2, 1979, J. C. Simmons requested Core Labora-
tories, Inc., to perform three each of the following: (1) Unsteady-State
Gas-0i1 Relative Permeability Tests, and (2) Unsteady-State Waterflood Suscep-
tibility Tests on carbonate core plugs. Presented in this report are the
results of the requested analyses. The core plugs used in this study are
lithologically described and identified as to sample number and depth interval
on Page 1. ‘

Five full-diameter well core segments, each representing a different depth
interval between the depths 4779 feet and 4784 feet, were submitted for use in
this study. One core plug, 1-1/2 inches in diameter, was obtained from each
well core segment using a diamond core bit with water as the bit coolant and
lubricant. Each core plug was extracted of hydrocarbons with alternate injec-
tions of toluene and acetone, leached of salt with methyl alcohol, and then
dried. Air permeabilities and Boyle's law porosities were determined on the
cleaned and dried core plugs. Based on the results of the air permeability
and porosity determinations, three core plugs were selected for further testing.
The three selected core plugs were evacuated and pressure saturated with a
brine containing 91,000 ppm sodium chloride.

Initial (pseudo-connate) water saturations were established in the three brine-
saturated core plugs utilizing a centrifugal technique and an air-brine system.
The pore space voided by this method was resaturated with a refined mineral oil
having a viscosity of approximately 20 centipoise. Effective permeabilities
to oil were determined in the presence of the initial water saturations. The
0i1 present in each core plug was dynamically displaced by humidified nitrogen



KRM Petroleum Corporation Page Two
G. C. Lemon No. 3 Well

gas and incremental volumes of oil and gas production were measured as a func-
tion of time. Gas-o0il relative permeability characteristics were calculated
from the production data and these results are presented on Pages 2 through 4
and in graphical form on Pages 5 through 10. An examination of the test results
reveals that the oil displacement efficiency by gas is within the range con-
sidered average for Samples 2 and 4, and slightly below average for Sample 5
as compared to carbonates in general.

Upon completion of the gas-o0il relative permeability tests, each core plug
was submerged under a laboratory oil having a viscosity of 1.02 centipoise
and evacuated a short period of time to remove any gas saturation which may
have been present. Each core plug was then mounted in a hydraulic-type core
holder and all mobile fluids present within each core plug were dynamically
displaced with the 1.02 centipoise oil. Effective permeabilities to oil
were then determined in the presence of the initial water saturations which
ranged from 12.5 to 37.5 percent pore space, and averaged 22.3 percent pore
space. The 91,000 ppm sodium chloride brine containing sufficient calcium
sulfate to increase the viscosity to 1.74 centipoise was used as the dis-
placing phase for the waterflood tests. The fluids used in the waterflood
tests were selected so as to yield an oil-water viscosity ratio equal to the
oil-water viscosity ratio present in the reservoir. The oil remaining in
the core plugs at terminal conditions of water floodout (99.9 percent water
cut) ranged from 20.5 to 32.9 percent pore space and averaged 25.8 percent
pore space. These data are summarized on Page 11, presented in tabular form
on Pages 12 through 14, and in graphical form on Pages 15 through 17.

It was a pleasure working with and for KRM Petroleum Corporation on this
study. Should you have any questions pertaining to these test results or if
we can be of further assistance, please do not hesitate to contact us.

Very truly yours,

Core Laboratories}fgizézz\
L. nie

John W. White
for Duane L. Archer, Manager
Special Core Analysis

JWW:fm
10 cc. - Addressee



CORE LABORATORIES, INC.
Petroleum Reservorr Engineenhg

DALLAS, TEXAS 75247

Page 1 of 19
File SCAL-79164-8

Company KRM Petroleum Corp. Formation Kansas City - Lansing
Well G. C. Lemon No. 3 . County Comanche
Field State Kansas

Identification and Description of Samples

Sample

Number Depth, feet Lithological Description
2 4780 Ls, brn, fnly xln, dns, many pp vugs
4 4782 Ls, brn £nly xln, dns, many pp vugs
5 4783 Ls, brn, med xln, dns, many pp vugs

These- toalyses, opinions or interpretations are based on cbservations and material supplied b the client to whom, aad for whose exclosive and coafdential ase,
this report is made. The interpretations or opinions expressed represent the best iudfmmt of Core Laboratories, Inc. (all estors and omissions excepted); bot
Core Laboratories, Inc. aad its officers sod employces, asrume po respoasibility and meke no warruaty or represenlalions as to the productivity, proper opers=
tion, or profitableness of any oil, gas or other micaral well or sand lo connsctica with whieh ench renn=t e gsed or relied noosn.



CORE LABORATORIES, INcC.
Retroleum Reservoir £ lgineen'ng

DALLAS, TEXAS 75247

Page 2 of 19
File SCAL-79164-S

Gas-0i1 Relative Permeability Data

Sample Number 2 Initial Water Saturation,
Percent Pore Space 12.5
Air Permeability, md 78
Porosity, Percent 27.0
0i1 Permeability at
Initial Water Saturation, md 67
Gas Saturation, Gas-0i1 Relative Relative Permeability Relative Permeability
Percent Pore Space Permeability Ratio to Gas,* Fraction to 0il,* Fraction
0.0 0.000 0.0000 1.000
6.5 0.014 0.0076 0.565
8.3 0.031 0.014 0.469
9.7 0.048 0.020 0.417
10.9 0.069 0.026 0.374
12.0 0.096 0.032 -0.332
13.1 0.130 0.038 0.292
14.0 0.168 0.044 0.264
15.0 0.220 0.056 0.256
16.7 0.255 0.064 0.210
21.0 0.704 0.102 0.145
24.4 1.35 0.130 0.096
27.7 2.49 0.164 0.066
32.0 5.49 0.199 0.036
35.2 10.3 0.236 0.023
37.9 17.2 0.270 0.016
40.0 27.3 0.295 0.011
40.7 31.7 0.316 0.010
42.0 43.9 0.324 0.0074

*Relative to oil permeability.

These azalyses, opinions or interpretations are based on observations and mzcerial supplied by the clieat to whom, and for whose exclusive sad cvafidentinl use,
thia report is made. The interpretations or opinions expressed represent tbe best judgment of Core Laboratories, Inc. (all errors and omissions eucepted); bat
Core Laboratories, Isc. and its officers and employees, assume no re:ronnbi!ity‘n make no warranty or representations ss to the productivity, proper opars-
tion, or profitablencss of any oll, yus or other mineral wall or sand la connection with which sach report is used or relied upos.



CORE LABORATORIES, INC.
Petroleum Reservoir £ ngineen'ng

DALLAS, TEXAS 75247

Page 3 of 19
File SCAL-79164-8

Gas-0il1 Relative Permeability Data

Sample Number 4 Initial Water Saturation,
Percent Pore Space 16.8
Air Permeability, md 63
Porosity, Percent 22.0
0i1 Permeability at
Initial Water Saturation, md 56
Gas Saturation, Gas-0i1 Relative  Relative Permeability Relative Permeability

Percent Pore Space Permeability Ratio to Gas,* Fraction to 0il,* Fraction
0.0 0.000 0.000 1.000
6.5 0.048 0.025 0.519
8.2 0.074 0.033 0.447
9.7 0.103 0.041 0.397
11.0 0.136 0.049 0.357
12.2 0.174 0.056 0.321
13.4 0.219 0.063 0.287
14.5 0.271 0.069 0.256
15.4 0.329 0.076 0.231
16.9 0.437 0.088 0.202
20.2 0.800 0.120 . 0.150
24.3 1.62 0.159 0.098
28.7 3.51 0.203 0.058
32.3 6.65 0.249 0.037
36.3 14.7 0.298 0.020
40.2 34.9 0.356 0.010
42.1 57.1 0.393 0.0069
43.4 83.9 0.420 0.0050

*Relative to oil permeability.

These analyses, opinions or interpretations are bised on observations and material rupplied by the client to whom, and for whose exclusive and confidential wse,
this report is made. The interpretations or opinions expressed represent the best judgmeant of Core Liboratories, Inc. (all ervrors mnd omimsiocs excepted); but
Core Laboratories, Inc. and its officers and employees, assume mo tesponsibility and maks no warrsoty or representations as to the productivity, proper operms
tion, or profitablencss of any oll, gas or othar mineral well ar sand n connection with which such report is used or relied upoa.
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Gas-011 Relative Permeability Data

Sample Number 5 Initial Water Saturation,
. Percent Pore Space 37.5
Air Permeability, md 8.7
Porosity, Percent 22.8
0i1 Permeability at
Initial Water Saturation, md 3.9
Gas Saturation, Gas-0i1 Relative  Relative Permeability Relative Permeability

Percent Pore Space Permeability Ratio to Gas,* Fraction to 0il,* Fraction
0.0 0.000 0.000 1.000
3.0 0.060 0.049 0.819
4.1 0.090 0.060 0.664
5.1 0.125 0.070 0.555
5.9 0.166 0.078 0.472
6.6 0.208 0.086 0.414
7.2 0.250 0.094 0.374
7.6 0.287 0.100 0.350
8.0 0.318 0.107 0.335
8.3 0.350 0.112 0.321
8.8 0.393 0.118 0.299
10.4 0.589 0.140 0.238
13.7 1.27 0.181 0.143
16.3 2.33 0.210 0.090
19.0 4.68 0.245 0.052
22.0 10.4 0.285 0.027
23.7 17.4 0.310 0.018
24,7 24.2 0.329 0.014
25.3 30.5 0.343 0.011
25.9 37.2 0.354 0.0095

*Relative to 0il permeability.

These analyses, opisious or interpretations are based on observations and material supplied by the client to whom, and for whose excluxdve and confidential use,
this report is made. The isterpretations or opinions expressed represent the best judgment of Eare Laboratories, Inc. (all errors and omissions excepted): but
Core Laboratories, Inc. and its officers and employees, assume no re opsibility nad make Bo wwrTanty or representations sa to the productivity, propar operws
Uen, or profitableness of any oll, gas or othar mineral well ar sand in connection with which such report is usod or relied opoa.
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APPENDIX VI

KRM-LEMON RANCH FIELD
SWOPE LIME RESERVOIR EXHIBIT VI-1
COMANCHE €O, KANSAS

RESERVOTIR FLUIDSES TABLE

DIFFERENTIAL DATA FLASH FLASH GAS Z

PRESESURE FVF GAS SOL FVF GAS SOL GRAVITY FACTOR GAS FVF
PSIG-—=—~ V/B—--- F/B-——— WV/B——— F/Bm=== —————m—— e B/MCF—=
50. 1. 1200 110. 1. 1200 110. 0. 000 1. 0000 45. 6036
100. 1. 1900 209. 1. 1200 203. 0. 000 0. 9950 25. 5879
150. 1.2270 239. 1.2270 259. 0. 000 0.9770 17. 49352
200. 1.2350 320. 1.2550 320. 0. 000 0. 9520 13.1727
300. 1. 2640 331. 1. 2640 331. 0. 000 0. 2330 8. 7613
600. 1.3170 444, 1.3170 4464, 0. 000 0. 8780 4. 3076
?00. 1.35650 555. 1. 3650 555. 0. 000 0. 84680 2. 7980
1200. 1. 4120 663. 1.4120 663. 0. 000 0. 8440 2.0487
1400. 1. 4420 733. 1.4420 733. 0. 006 0. 8330 1. 7341
1693. 1. 4900 845. 1. 4900 845. Q. 000 0.8130 1. 4055

N - MSTB 0. 000 SAT PSI 1695.

G/N RATIO - CF/B 000. 000 SCW - PCT 15

G - MMCF 0. 000 GAaS CAP PSI 0.

BW - RVB/STB 1. 0100 CW - VW/MMV/PSI 2. 500

SEP. CF/S8STB 000. €0 - V/MMV/PSI 13. 200

RESVR TEMP - F 125. CF - V/MMV/PSI 4. 000

NITROGEN - PCT C0. 00 CARB. DIOX. - PCT 00. 00
HYD. SULF. - PCT 00. 000
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CORE LABORATORIES, INC.
Petsoleum Reservoir Engmeermg
DALLAS, TEXAS 75207
June 22, 1979

RESERVOIR FLUID DiVISION

K.R.M. Petroleum Corporation
817 17th Street

Suite 820

Denver, Colorado 80202

Attention: Mr. Jerry C. Simmons

Subject: Reservoir Fluid Study
G.C. Lemon No. 6 Well
Lemon Ranch Pool Field
Comanche County, Kansas
Our File Number: RFL 79352

Gentlemen:

Duplicate subsurface fluid samples were collected from the subject well by a
representative of Tefteller, Inc. on May 21, 1979. These samples were submitted
to our Dallas laboratory for use in a reservoir fluid study. Presented to you
in the following report are the results of this study.

As a quality check, the room temperature saturation pressure of each subsurface
sample was initially determined. At 72°F., the two subsurface samples were
found to have bubble point pressures of 1473 psig and 1475 psig. These values
were considered to be in excellent agreement with one another and the sample
having the higher room temperature saturation pressure was selected for use

in the reservoir fluid study.

The hydrocarbon composition of the reservoir fluid was measured by low temperature
fractional distillation. The results of this distillation in terms of both mol
percent and weight percent are presented on page two.

A portion of the subsurface fluid was initially subjected to constant composition
expansion at the reservoir temperature of 125°F. During this expansion, a bubble
point pressure of 1695 psig was determined. The results of the pressure-volume
measurements at the reservoir temperature are presented on page four.

During differential pressure depletion at the reservoir temperature, the fluid
liberated a total of 845 cubic feet of gas at 14.65 psia and 60°F. per barrel of
residual oil at 60°F. The relative o0il volume associated with this test was
1.490 barrels of saturated fluid per barrel of residual oil. In addition, the



K.R.M. Petroleum Corporation Page Two
G.C. Lemon No. 6 Well

0il density and the properties of the evolved gases were measured at each point
during the depletion. A summary of the differential pressure depletion data may
be found on page five.

Viscosity measurements were then performed on the reservoir fluid at 125°F. in

a rolling ball viscosimeter. The viscosity of the fluid was found to vary from
8 minimum of 0.388 centipoise at the saturation pressure to a maximum of 1.390

centipoises at atmospheric pressure.

Four single-stage separator tests were then performed at 70°F. to determine the
effect of separator pressure upon gas/oil ratio, stock tank oil gravity, formation
volume factor and separator gas composition. The results of the four separator
tests are tabulated on page seven and the associated chromatographic analyses

of the separator gas samples may be found on page eight. The separator data
indicates that optimum separation should occur near 90 psig at 70°F. and near
optimum separation should occur over pressures ranging from 60 psig to 100 psig.

It has been our pleasure to perform this reservoir fluid study for K.R.M. Petroleum
Corporation. Should you have any questions or if we may be of further assistance
in any matter, please feel free to call upon us.

Very truly yours,

Core Laboratories, Inc.

Y -
P. L. Moses, Manager
Reservoir Fluid Analysis

PIM:JF:bt
7 cc: Addressee
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Petrolesm Reservoir Engineering
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Page ! of 11
File_ RFL 79352
Company___K.R.M. Petroleum Corp. Date Sampled__May 21, 1979
Well G.C. Lemon No. 6 County. Comanche
Field Lemon Ranch Pool State Kansas

FORMATION CHARACTERISTICS

Formation Name

Date First Well Completed , 19
Original Reservoir Pressure (Lemon No. 3) _1762 = pSIG @_4777 __Ft.
Original Produced Gas-Oil Ratio 640 SCF/Bbl
Production Rate 160 Bbl/Day
Separator Pressure and Temperature 10 PSIG.__ 80 °F.
Qil Gravity at 60° F, =Y SAPI
Datum 3011 Ft. Subsea
Original Gas Cap None
WELL CHARACTERISTICS
Elevation 1766 KB Ft
Total Depth 4802 PB Ft.
Producing Interval 4778-4788 . Ft.
Tubing Size and Depth 2-3/8 In. to__4770 Ft.
Productivity Index — Bbl/D/PSI @ Bbl/Day
Last Reservoir Pressure _1768  psic @ Ft.
Date May 21 , 1979
Reservoir Temperature 125  oF @ 4783 __Ft.
Status of Well Shut in
Pressure Gauge Amerada
Normal Production Rate Bbi/Day
Gas-0il Ratio SCF/Bbl
Separator Pressure and Temperature PSIG, SF.
Base Pressure PSIA
Well Making Water % Cut.
SAMPLING CONDITIONS
Sampled at 4683 Ft.
Status of Well Shut in
Gas-0il Ratio SCF/Bbl
Separator Pressure and Temperature PSIG, °F.
Tubing Pressure 535 PSIG
Casing Pressure Nil PSIG

Sampled by
Type Sampler

REMARKS:

Lansing Kansas City

Tefteller, Inc.




cLe3! CORE LABORATORIES, INC.
Petroleum Reservoir Enginsering
DALLAS, TEXAS

Page_ 2 ___ of 11

File_ RFL 79352

Company K.R.M. Petroleum Corp. Formation__Lansing Kansas City

Waell G.C. Lemon No. 6 County Comanche

Field Lemon Ranch Pool State Kansas

HYDROCARBON ANALYSIS OF__Reservoir Fluid SAMPLE

MPON MOL WEIGHT DENSITY @ 60° F. ® AP MOLECULAR
= ENT PER CENT | PER CENT GRAMS PER CuSIC @ so* r. WEIGHT
)

Hydrogen Sulfide Nil Nil

Carbon Dioxide 1.01 0.50

Nitrogen 1.29 0.41
’ Methane 29.53 5.35

Ethane 6.07 2.06

Propane 10.30 5.13

iso-Butane 2.26 1.48

n-Butane 6.57 4,31

iso-Pentane 2.38 1.94
] n-Pentane 2.05 1.67

Hexanes 4.16 4.03

Heptanes plus 34.38 73.12 0.8326 38.3 188

100.00 100.00

These analyses, opinions or interpretations are based on observations and material supplied by the cllent to whom, and for whose exciusive and confidential use,
this report is made. The interpretations or opimions expressed represent the best judgment of Core Laboratories, Ine. (all errors and omissions exceptad): but
Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any cil, gas or other mineral well or sand in connection with which such report is used or relied upon.
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Petrolesm Reservoir Engineering
DALLAS, TEXAS

Page_ 3 of 11

File_RFL 79352

Well G.C. Lemon No. 6

VOLUMETRIC DATA OF__Reservoir Fiuid SAMPLE

1. Saturation pressure (bubble-point pressure)

2. Specific volume at saturation pressure: ft ¥ib 0.02348 @ _ 125

1695 PSIG @ _125 °F.

ps;=V¥Y @ 125 °F _ 103347

3. Thermal expansion of saturated oil @ _ 5000 Ve 0 °F

4. Compressibility of saturated oil @ reservoir temperature: Vol/Vol/PSL

From 5000 PSIto 3500 PSI= 9.61 x 10°°
From 3500 PSIto 2500 PSI= 11.43 x 107°
6

From 2500 PSIto 1695 PSI = 13.91 x 10~

Thewe analyses, opinions or interpretationa mre based on observations and material supplisd b
this report is made. The interpretations or opinions expressed represent the best judgment o

Core Laboratories, Ine. and ita officars and employees, assume no responsibllity an

{ the elient to whom. and for whose exclusive and confidentis] usa,
Core Laboratories. Inc. (all errors and omissions exceptad); but
make no warranty or representations as o the productivity, proper opere-

tiun, of profitshleness of any oil, gas or other mineral well or sand In connection with which suech report is used or relied upen.
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File_ RFL 79352

Well G.C. Lemon No. 6

Pressure-Volume Relations at 125 °F.

Pressure Relative Y
PSIG Volume (1) Function (2)
5000 0.9634
4500 0.9678
4000 0.9725
3500 0.9775
3000 0.9829
2500 0.9888
2000 0.9955
1900 0.9969
1800 0.9984
1700 0.9999
1695 1.0000
1685 1.0033
1675 1.0054
1652 1.0104
1590 1.0273
15258 1.0474 2.329
1438 1.0781 2.260
1339 1.1192 2.207
1219 1.1808 2.134
1095 1.2631 2.055

859 1.3866 1.955
828 1.5515 1.867
690 1.8093 1.761
550 2.2210 1.660
427 2.8406 1.559
311 3.8688 1.480

(1) Relative Volume: V/Vsat is barrels at indicated pressure per barrel at
saturation pressure,

(2) Y Function = (Psat-P)
(Pabs) (V/Vsat-1)

These anniyues. opinions or inteipretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is made. The lmemr'e'::uiam OF opinions expressed represent the best judgment of Core Laborstories, Inc. (all errors and omissions axeceptad): but

ore Luboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera
tion. or nrofitshleness of amy oil, gus or other mineral well or sand In conpection with which such report is used or rulied upon.
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS 73207
Page_ O  of 11
File RFL 79352

Well G.C. Lemon No. 6

Viscosity Data at 125 °F.

Calculated 0il/Gas
Pressure 0il Viscosity Gas Viscosity Viscosity
PSIG Centipoise Centipoise Ratio
5000 0.464
4000 0.441
3000 0.418
2000 0.395
1750 0.389
1695 0.388
1400 0.416 0.0149 27.9
1200 0.438 0.0142 30.8
9500 0.475 0.0132 36.0
600 0.525 0.0123 42.7
300 0.600 0.0114 52.6
150 0.666 0.0106 62.8
0 1.390 0.0079 175.9

ansirses reta based observats nd matarial supplied by the client to whom, and for whoes exclusive and confidential use,
m:.:epo'rtl is n oel.u l;‘:: io:h‘rnpt::ﬁpltioneagr. :;l.nlanl u;:eua‘d T:pr:::nt. the best judgment of Core Laboratories, Inc. (all srrors and r::h:;o;\l axce ): 2:
Core Laboratories, Inc. and its officers and employees, assume no responaibility and make ne warranty or nprﬁun_qt:lgng s o the productivity, proper ope
Ll e et o BONLIRE HE LRPORTRIEN DRGNS TROTIN 8, T

Slaw am ———lla.



CORE LABORATORIES, INC.
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DALLAS. TEXAS

Page 7 of 11

File _ RFL 79352

Well _G.C. Lemon No. 6

SEPARATOR TESTS OF__Reservoir Fluid g§AMPLE

SEPARATOR SEPARATOR S$TOCK TANK | FORMATION | SLFARATOR SPECIFIC.
PRESSURE. TEMPERATURE. |GAS/OIL RATIO |GAS/OIL RATIO GRAVITY, voLumME YOLUME GRAVITY OF
PS! GAUGE ®F. AP @ s0° F. FACTOR FACTOR FLASHED GAS
1 (2) (3) 4
15 70 787 801 1.018 0.988*
to
0 70 21 21 43.8 1.443 1.005 1.342
40 70 677 705 1.041 0.916*
to .
0 70 58 58 45.2 1.405 1.005 1.471
60 70 624 660 1.058 0.875*
to
0 70 86 86 45.6 1.394 1.005 1.491
100 70 560 608 1.086 0.824*
to
0 70 130 131 45.8 1.390 1.005 1.483

*Collected and analyzed for hydrocarbons, in the laboratory.

(1) Gas/Oil Ratio in cubic feet of gas @ 60° F.and__14.65  PSI absolute per barrel of oil @ indicated pres-
sure and temperature. .

(2) Gas.Qil Ratio in cubic feet of gas @ 60° F.and__14.65 _PSI absolute per barrel of stock tank oil @ 60° F.

(3) Forlrcnatio'n Volume Factor is barrels of saturated oil @ 1695 I gauge and_125 o F. per barrel of stock
tank oil @ 60° F.

(4) Separator Volume Factor is barrels of oil @ indicated pressure and temperature per barrel of stock tank
oil @ 60° F.

Bix repart T ek The HarerBav o o Ve rosartions and matarial swoplied by the it to whom. 104 for ~hom ool it a ! T

Core Laboratories, Ine. and ita officars and amployees, assume no responsibility and make no warranty or represantations as to the productivity, proper OperR-
tion, or profitableness of any oil, gas or other minera! well or sand in connection with which such repoct is used or relied upoa.
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GAS IN SOLUTION: STANDARD CUBIC FEET PER BARREL OF RESIDUAL OIL

1823

998

828

788

688

=23

408

388

288

188

PRESSURE: POUNDS PER SQUARE INCH GAUGE

CORE LABORATORIES, INC. Page 8 of 11
Petroleum Reservoir Engineering X
DALLAS, TEXAS File RFL 78352
DIFFERENTIAL VAPORIZATION OF RESERVOIR FLUID AT 125 °F,
Company K. R. M. PETROLEUM CORP, Formation LANSING KANSAS CITY
Well G.C. [FMON NO, 6 : County __ COMANCHE
Field L EMON RANCH POOIL _ State KANSAS
! 1
//‘
Pl
Pl
L
.
//
i
L

]

i

]
T
8 258 588 758 1008 1258 1508 1758 2088



RELATIVE OIL VOLUMEs V/VR

CORE LABORATORIES, INC. Page 18 of __11

Petrolcum Reservoir Engineering RFL 79352

DALLAS, TEXAS File

DIFFERENTIAL VAPORIZATION OF RESERVOIR FLUID AT 125 °F.

Company K.R. M. PETROLEUM CORP, Formation LANSING KANSAS CITY

Well G.C_IEMON NO. B County COMANCHE
Field | EMON_ RANCH POOI State KANSAS

.58

1. 45

1. 48

.35

1.38

1.25 -

1.25 .i

1. 15

1. 18H7

1. 85f

1. 00 ;
2 258 Sgd 758 1088 1250 1508 1758

PRESSURE: POUNDS PER SQUARE INCH GAUGE



VISCOSITY: CENTIPOISES

CORE LABORATORIES, INC. Page 11 of 11
Petroleum Reservoir Engineering )
DALLAS, TEXAS File RFL 78332

VISCOSITY OF RESERVOIR FLUID AT 125 °F.

Company K.R. M. PETROLEUM CORP. Formation LANSING KANSAS CITY
Well ____ G.C. LEMON NO, B _ County —___COMANCHE
Field____ | EMON RANCH POOI State KANSAS

2. 08

1.88

1. 68

1. 48

1.28

1. BBt

B.88

Bubble Point Pressure

2. 68 =

B. 48 =

2. 28}

8. 28
2 258 508 758 1800 1258 1508 1758 2088

PRESSURE: POUNDS PER SQUARE INCH GAUGE



APPENDIX V

EXHIBIT V-1

Lemon Ranch Log Data

Porosity - 7% Water .
Well Net Feet - % ‘Density Log)L/ Saturation - %2/

Lemon #1 6 14.0 15.0
Lemon #2X 4 6.0 45.0
Lemon #3 6 22.0 9.0
Lemon #5 6 12.0 13.0
Lemon #6 8 17.5 10.5
Lemon #7 4 16.0 15.0
Lemon #8 3 11.0 16.0
Lemon #9 2 16.0 16.0
Lemon #10 4 15.0 16.0
Lemon #11 4 7.0 30.0
Rhodes #1 6 10.0 21.0
Rhodes {2 5 12.0 12.0
Rhodes #3 6 21.0 12.0
Rhodes #4 4 22.0 10.0
Average
13 Wells3/ 5 15.3 14.5
Notes

1/ Based on grain density of 2.73 g/cc.

2/ Based on formation water resistivity of 0.044 ohm-meters and
cementation factor of 2.

3/ Average does not include Lemon #2X.
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Summary - Standard Analyses

APPENDIX V

EXHIBIT V-2

Lemon Ranch Core Data

Cored Netll Permeability - Md. Porosity Saturations - %
Well Interval Feet Horizontal Vertical A Water 0il
’£emon #2% 476467 0 0 0 6.9 36.7 11.0
Aemon #5 4784-88 3 48.9 20.6 25.5 14.8 8.2
viemon #6 4781-92 8 76.6 63.0 21.2 26.2 9.9
Aemon #7 4793-98 2 1.0 0 14.8 32.1 1.7
Vf;mon #8 4776-84 4 3.8 1.2 9.9 27.8 8.2
“iembn #9 4774-78 1 1.0 0.8 16.9 18.5 9.2
/Lemon #10 4770-75 4 7.5 6.7 22.5 20.8 7.6
Lemon #11 4760-67 6 35.3 11.6 10.4 21.7 10.9
vﬁﬁodes #1 4766-70 2 13.4 7.2 15.1 18.8 11.4
Rhodes #2 4755-65 9 84.7 49.6 19.1 22.9 8.
Rhodes #3 4770~81 6 17.0 6.0 16.4 25.3 12.9
Average
10 Wells2/ — 4.5 42.5 25.9 17.4 23.5 8.9
Notes

1/ Net feet - Greater than 1.0 millidarcy.

2/ Lemon #2X not included in average.



KRM LEMON RANCH #8 APPENDIX IV
INITIAL/DST &6-2-79 -

SWOPE LIME @ 4779 MP EXHIBIT IV-7

PRESSURE BUILD=-UP ANALYSIS

FOINTS RADIUS SLLOPE K P.I. CorpPL. SIBHP AVG. P
USED FELT,FT PSI/CYC (MDS) B/D/PSI EFF.., % PSIG PSIG
1- 2 7 195. 1 0. 16 0. 00 174. 3 203. 474.

) 2~ 3 8 3446. 4 C. 0% 0. 00 190. 0 261. 687
3- 4 9 444, 4 0. 07 0. 00 197.7 313. 81¢
4- 3 9 722. 7 0. 04 D. 00 212. 3 430. 1129
- & 16. 1011. & 0. 03 0. 00 223. 7 &£23. 1393.
&= 7 11. 1596, 3 0. 02 0. 00 244, 4 B1O 1841,
7—- 8 11. 2081. 7 0. 01 0. GO 261. &6 202. 2153,
8-14 13. 2443. 9 0. 01 0. 00 270. 8 1312, 2372.

)

14-16 13. 2097. 4 0. 01 0. 00 262. 8 1393. 21958.

16-20 14, 1850. 1 0. 02 0. 00 239. 6 1498. 2132.

CORRECTED DT CORRECTED i

) POINT PRESSURE PRESSURE® (HOURS) (T+DT)/DT (T+DT)/DTee
1 146. 146. 0. 05 49. 000 49. 000
2 203. 203. 0.10 25. 000 23, 000
3 261. 261. C. 15 17. 000 17. 000
4 313. 313. 0. 20 13. 000 13. 000
5 430. 430. ©. 30 ?. 000 7. 000
1) &23. 623. 0. 50 5. 800 =. 800
7 810, 810. 0.70 4. 429 4. 429
8 FO2. F0=. 0. 80 4. Q00 4. 000
? 7. P92, 0. 90 3. 467 3. 667
10 10764, 1076. 1.00 3. 400 3. 400
11 1140, 1140, 1.10 3. 182 3. 182
12 1204, 1204, 1. 20 3. 000 3. 000
13 1266. 1266. 1.2 2. B44 2. 844
14 1312. 1312. 1. 40 2.714 2.714
15 1156 1156. 1. 50 2. 600 2. 600
16 1393. 1393. 1. 60 2. 500 2. 300
17 1428. 1428, 1. 70 2. 412 2. 412
18 1453. 1453. 1. 80 2. 333 2. 333
19 1474, 1474, 1. 90 2. 263 2. 263
20 1498, 1498. 2. 00 2. 200 2. 200

@ CORRECTED FOR AFTERFLOW
@@ CORRECTED FOR SUPERPOSITION
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KRM LEMON RANCH #8 APPENDIX IV
INITIAL/DST &-2-7%
SWOPE LIME @ 4779 MP EXHIBIT IV-7a
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KRM RHODES #1 APPENDIX IV
IMITIAL/DBT 6—-16-79

SWOPE LIME @ 47465 MP EXHIBIT IV-8

FRESSURE BUILD-UP ANALYSIS

POINTE RaADIUS SLOPE K P.I. CoOMPL. SIEHP AYvG. P
UBED FELT.FT PSI/CYC (MDS? B/DR/PSI EFF.., % PSIG PSIG
1- 2 13 138. 5 0. 20 0.01 227. & 144, 321.
2= 3 14, 273. 6 0.11 0. 00 250. 5 i3e. 431.
3- 4 15, 432. 9 0. 07 0. 00 271. 4 234, 508,
4= 5 17. 47%. 1 0. 07 0. 00 2746, 0 306, &41.
-7 21 434. & . 07 9. 00 271.8 427. &3,
7- 8 22 &44. 1 0. 05 0. 00 321. 3 450, 708,
8- 9 2 2202. 9 0. 01 0. 00 473. 1 516, 1326.
F—11 23 5395, 4 0. Q0 G. 00 316. 2 830. 2944

11-12 23 7201. 2 0. 00 G. 00 519. 6 &9 21348

12-15 23. &286. 8 0. 00 0. 60 510. 8 1256. =2843.

15-19 24. 5126. 7 0. 01 0. 00 483. 7 1474, 2567.

CORRECTED DT CORRECTED
POIN PRESBURE PRESSURE® (HOURS) (T+DT?¥/DT (T+DT)/DTEE /
1 9. 99, Q.03 23, 0Q0 =23. GO0
2 144, 144, Q.10 13. QGO 13. 000
3 188. 188. 0,15 2. 0Q0 ?. 300
4 236, 236. 0. 20 7. 000 7. Q00
9 306, 306. 0. 30 3. Q00 3. 000
b 380, 380. g. 50 3. 400 3. 400
7 427. 427. G.70 2.714 2.714
8 450. 4350. 0. 80 2. 5G0 2. 300
4 516, 216, 0. %90 2. 323 2. 333
10 £88. 488. 1. 00 2. 200 2. 200
i1 B830. 830. 1. 10 2. 091 2.091
12 269, P69. 1. 20 2. 000 2. 000
13 1080, 1080, — 1.30 1.9283  — 1. 923
14~ 1176. i176. 1.40 i.857 1. 857
15 1256. 1236. 1. 50 1. 860 1. 800
1& 1321. 1321. 1. 60 1. 730 1. 730
17 1383, 1383. 1.70 1. 706 1. 7064
18 1430. 1430. 1.80 1. 6467 1. &67
19 1474, 1474, 1. 90 1. 632 1. 632

@ CORRECTED FOR AFTERFLOW
@2 CORRECTED FOR SUPERPOSITION



KRM RHODES #1 APPENDIX IV
INITIAL/DST &4-16~79
SWOPE LIME @ 47465 MP EXHIBIT IV-8a

CORRECTED PRESSURE (PSI)
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