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Sirgo-Collier, Inc. 
P. 0. Box 3531 
Midland, TX 79702 

Attention: Mr. Manny Sirgo 

Casa Energy 
P. 0. Box 11023 

Midland, TX 79712 

Attention: Mr. Alan Byars 

Gentlemen: 

Home Savings Association 
P. 0. Box 11023 
Midland, TX 79712 

Attention: Mr. Mike Irons 

Re: Waterflood Redevelopment Project 
Skelly-Penrose "B" Unit 
Lea County, New Mexico 

In accordance with Messrs. Sirgo's, Byars* and Irons' request, we 
have evaluated the Proved crude o i l and gas reserves as of September 15, 
1987 attributed to additional development and re-establishing injection in 
the Skelly-Penrose "B" Unit, Lea County, New Mexico. The results of this 
study are discussed in the attached report as outlined in the Table of 
Contents. A summary of our evaluation to 100$ working interest (75$ net 
revenue interest) is as follows: 

Future Net Revenue 
Net Reserves 

Liquid Gas 
(MBBL) (MMCF) 

Undis
counted 

<M$) 

Discounted 
e 10$ 
(M$) 

Effective Date: - September 15, 1987 

PDP Reserves 143 43 1,461 1,030 

PUD Reserves: 
Phase I 
Phase I I 
Phase I I I 

564 
456 
259 

169 
137 
78 

9,129 
6,058 
3,415 

4,524 
2,758 
1,553 

Total PUD 1,279 384 18,602 8,835 

Total Proved 1,422 427 20,063 9,865 

EMPIRE PLAZA, SL'ITE 725 

508 W. M ALL 

MIDLAND. TEXAS -9701 
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Net o i l and gas reserves are estimated quantities of crude o i l , 
natural gas and natural gas liquid attributed to the composite revenue 
interests being evaluated after deduction of royalty and/or overriding 
royalty interests. The Society of Petroleum Evaluation Engineers' reserve 
definitions, as modified by use of assumed rather than existing economic 
conditions, were used to classify the reserves. Future net revenue was 
adjusted for capital expenditures, operating costs, interest reversions, 
ad valorem taxes and wellhead taxes (severance and windfall p r o f i t ) , but 
no consideration was given to Federal income taxes or any encumbrances that 
might exist against the evaluated interests. 

Reserves were determined using industry-accepted methods including 
extrapolation of established performance trends, volumetric calculations, 
reservoir simulator solutions and analogy to similar producing projects. 
Where applicable, the evaluator's own experience was used to check the 
reasonableness of the results. 

No attempt was made to quantify any reserves in the "Non-Proved" 
category. Additional reserve potential may exist in other portions of the 
unit. However, Insufficient geological and/or engineering data exists at 
this time with which to make a determination sufficient for reserve assign
ment. 

In the preparation of this report, we have reviewed for reasonable
ness, but accepted without independent verification information furnished by 
Sirgo-Collier, Inc. with respect to interest factors, current prices, oper
ating costs, gas contracts, current production and various other data. The 
price and expense escalation scheme and prime discount rate are in accord 
with current industry expectations, but represent speculation that is sub
ject to changes in economic conditions. The use of predicted rather than 
existing economic parameters affects both the cash flow projections by the 
difference In prices and expenses and also the reserve volumes by changing 
the economic l i m i t at which production is terminated. The assumed pricing 
also has a major effect on the economic v i a b i l i t y of non-developed potential 
and hence the volume of reserves that can be assigned to the non-producing 
categories. 

No consideration was given to the existing debt burden, which would 
decrease the value of the producing interests. We are qualified to perform 
engineering evaluations and do not claim any expertise in accounting or 
legal matters. As is customary in the profession, no f i e l d inspection was 
made of the properties nor have we verified that a l l operations are In 
compliance with any states and/or Federal regulations that apply to them. 

I n i t i a l o i l prices were based on posted prices as of August 28, 
1987 after adjusting for gravity and transportation. Oil pricing was held 
constant to December 31, 1987 then increased $1/BBL in 1988. Starting 



Sirgo-Collier, Inc. 
Home Savings Association 
Casa Energy 
September 28, 1987 
Page 3 

January 1, 1990, the pricing was escalated at 5% per annum to a maximum of 
135/BBL. The windfall p r o f i t tax was not applicable. 

Starting gas prices were based on prevailing area prices as of 
June 1, 1987 and held constant to January 1, 1989. Starting January 1, 
1989, the price was escalated at a rate to reach 65% parity with oil by 
January 1, 2001. 

Lease operating expenses were estimated by Sirgo-Collier, Inc. 
based on anticipated operating conditions for each project phase. Expenses 
were held constant to January 1, 1989 then escalated at 5% per annum u n t i l 
the primary product reached the maximum price. No equipment salvage value 
or abandonment costs were included for the properties. The costs for 
d r i l l i n g , workovers and re-establishing Injection were developed by Sirgo-
Collier, Inc. We have reviewed their estimates for reasonableness. 

This study was performed using industry-accepted principles of 
engineering and evaluation that are predicated on established scientific 
concepts. However, the application of such principles involves extensive 
judgment and assumptions and is subject to changes in performance data, 
existing technical knowledge, economic conditions and/or statutory provi
sions. Unless otherwise noted, we have based our reserve projections on 
current operating methods and well densities. Consequently, our reserve 
estimates are furnished with the understanding that some revisions w i l l 
probably be required in the future, particularly on new wells with l i t t l e 
production history and for reserve categories other than Proved Developed 
Producing. The restriction of production by mechanical, regulatory or 
market conditions also introduces uncertainty into reserve estimates and 
projections. 

Thia report is solely for the information of and assistance to 
Sirgo-Collier, Inc., Casa Energy and Home Savings Association in nego
tiating loans or credit and is not to be used, circulated, quoted or 
otherwise referred to for any other purpose without the express written 
consent of the undersigned except as required by law. Persons other than 
those to whom this report is addressed shall not be entitled to rely upon 
the report unless i t is accompanied by such consent. Data utilized in this 
report w i l l be maintained in our f i l e s and are available for your use. 

Yours very truly, 

T. SCOTT HICKMAN & ASSOCIATES, INC. 

C. Don Hunter, P. E. 
par 
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D I S C U S S I O N 

INTRODOCTIOM 

The Skelly-Penrose "B" Unit is located in the Langlie Mattix Field 
of southeastern Lea County, New Mexico. The f i e l d produces from the Permian 
age Queen formation at a depth of approximately 3600'. The discovery well 
for the Unit area was the Skelly-Harrison "A" No. 1, which is now designated 
the Skelly-Penrose "B" Unit No. 34. Forty-acre development began in the 
1930's with d r i l l i n g continued through the 1950's. Early completion methods 
consisted of open hole completions stimulated by nitroglycerin. However, 
the majority of completions are cased holes stimulated by frac treatment. 

At the time of unitization - July 1, 1965 - the Penrose "B" Unit 
was comprised of 63 wells encompassing 2612 acres. Waterflood operations 
were init i a t e d during mid-1966 on 80-acre, 5-spot patterns. Ultimate p r i 
mary o i l recovery from the Unit has been 1775 MBBL. As of April 1, 1987, 
total o i l production from the Unit was 3,310,156 barrels. Under the cur
rent mode of operation, ultimate secondary o i l recovery is estimated at 
1742 MBBL. The Unit is currently producing at 95 BOPD and 1099 BWPD from 
29 active producers. Only 5 injectors are currently active. Approximately 
191 MBBL of reserves remain under the current mode of operation. Unit 
performance is summarized by Table 2. 

CONCLDSIONS 

1. The Penrose sand formation of the Penrose "B" Unit appears to 
be geologically contiguous with that of adjoining properties. 

2. Oil productive l i m i t s of this f i e l d are controlled primarily 
by stratigraphic influence. 

3. Under current mode of operations, the Penrose "B" Unit is in 
the l a t t e r stages of depletion. 

4. Ultimate primary o i l production is estimated at 1775 MBBL. 

5. Ultimate secondary o i l recovery, under current mode of oper
ation, is estimated at 1742 MBBL. • 

6. Oil recovery has varied greatly across the f i e l d due to vari
ations in completion techniques, reservoir heterogeneity and 
water injection Inefficiencies. 

7. An estimated 1705 MBBL of Proved Undeveloped reserves are 
economically recoverable through i n f i l l d r i l l i n g , rework and 
the re-establishment and expansion of water injection. 



RECOMMENDATIONS 

1. Proceed with 20-acre i n f i l l d r i l l i n g , rework, re-establi3hment 
of water injection and i n i t i a t i o n of 40-acre, 5-spot patterns 
in phases, as outlined in this report. 

2. Development of each subsequent phase should be contingent upon 
the results of the preceding phase. 

3. As sufficient well logs and core data become available, i n i 
t iate a detail engineering study of the reservoir to maximize 
economic recovery. 

GEOLOGT AND RESERVOIR PROPERTIES 

The Skelly-Penrose "B" Unit produces from the Queen and Penrose 
formations of Permian age. The type log for the f i e l d is shown by Fig
ure 1. Ten sand members have been identified and correlated across the 
f i e l d (Table 1). Average depth in the Langlie Mattix Field Is approximately 
3600'. The productive section consists of layered sand or sandy dolomite, 
interbedded with shale or non-porous dolomite. No quantitative well logs or 
cores were available with which to determine lithology. Determinations of 
depositional environment were beyond the scope of this study. The hydro
carbon accumulation was controlled primarily by stratigraphic factors. 
Porosity and permeability are apparently highly variable as demonstrated 
by individual well performance and simulation studies. 

Structural position does not appear to be a major factor in de
fining the production characteristics of the reservoir with the exception 
of a suspected gas cap in the southern portion of the Unit (Figure 2). The 
Penrose "B" Unit appears geologically continuous with the Penrose "A" Unit, 
which adjoins the "B" Unit along the eastern boundary. A significant number 
of completions extend below -400' subsea with minimal water production 
reported during primary depletion. 

No quantitative well logs or cores were available on the 63 wells 
in the Unit, although three wells were reported to have been cored. A mod
ern log suite was available from the Penrose "A" Unit No. 66, which was used 
to approximate porosities and original water saturations for the Penrose 
sand in this area. This log analysis indicated that the "A" Unit Penrose 
sand formation was similar in stratigraphic and< lithologic character to that 
of the West Dollarhide Queen Sand Unit (WDQSU). Based on a net pay porosity 
cutoff of 9% and neutron deflection versus porosity relationships derived 
from the WDQSU study, apparent net pay was derived from neutron log response. 
This preliminary estimate of net pay for the Penrose "B" Unit was mapped as 
shown on Figure 3. 

REVIEW OF UNIT PERFORMANCE 

The primary depletion mechanism is solution gas-drive with no 
apparent water influx. Ultimate primary recovery was determined by 
extrapolation of the individual well decline trends and is summarized 



on Table 3 and Figure 4. This yields a total ultimate primary recovery 
from the Unit of 1775 MBBL. 

The Unit became effective July 1, 1965 and water injection was 
initiated one year later (Figure 7). Oil production response occurred 
within six months and peaked in early 1971 at 500 BPD with f i n a l expansion 
of the 5-spot pattern. During this period, 37 producers and 26 injectors 
were active. Oil production had gradually declined to 120 BPD by 1982. The 
Unit is currently producing 95 BOPD, 30 MCFPD and 1099 BWPD from 29 active 
producers (Table 3 and Figure 5). During the peak injection years of 1970 
through 1973, water injection averaged 7500 BWPD compared to the current 
1300 BWPD (Table 4 and Figure 6). 

As shown by Table 1, a limited number of Unit wells were also 
completed in the Queen sand. The Queen sand's contribution to overall 
performance cannot be broken out due to nonavailability of specific Queen 
sand interval test data. Unit wells Nos. jW" and 62 were i n i t i a l l y completed 
as gas wells and No. 62 was subsequently converted to water injection. The 
lack of quantitative well logs in this southern portion of the Unit precluded 
an analysis of the effect of the apparent gas cap upon performance of the 
Unit. 

Determination of secondary recovery was based on extrapolation of 
individual production decline trends, as shown on Table 3« Ultimate sec
ondary o i l recovery for the Unit is estimated to be 1742 MBBL, giving a 
secondary to primary ratio of 0.98:1. Average secondary o i l recovery was 
50 MBBL/well for the 35 producers. However, as reflected by the d i s t r i 
bution of reserves on Figure 4, secondary o i l response was highly erratic, 
ranging from 4 MBBL to 192 MBBL per producer. This extreme range is larger 
than can be accounted for by variation in individual well primary perform
ance, which suggests inadequate injection coverage. 

RESERVOIR PERFORMANCE PREDICTION 

A reservoir simulator was utilized in an effort to 1) gauge the 
reasonableness of the preliminary net pay isopach, 2) obtain a more com
prehensive understanding of reservoir performance and 3) help establish 
remaining reserve potential. 

Reservoir simulation was done with PC-Boast, a three-dimensional, 
three-phase black o i l simulator. PC-Boast can simulate o i l and/or gas 
recovery by f l u i d expansion, displacement, gravity drainage and capillary 
imbibition mechanisms. The area for the model was chosen on the basis of 
relatively high net pay and good primary and secondary performance, which 
should afford the maximum opportunity for additional reserve recovery. The 
model area (Figure 3) was represented by a single layer of uniform thickness. 
Porosity was varied within each of the 72 model blocks to attempt to repre
sent pore volume (<ph) variations in apparent net pay, as shown by Figure 3« 

Fluid properties as a function of pressure were derived from em
pi r i c a l correlations, in lieu of lab derived data. Relative permeability 
relationships were developed from empirical equations for the specified 
i n i t i a l f l u i d saturations. The rock and f l u i d properties and i n i t i a l f l u i d 



saturation conditions are presented as Table 5. Individual well productivity 
index (PI) and pressure constraints were imposed to attempt to duplicate i n 
dividual well rates and recoveries. 

A reasonable history match was obtained in most cases for o i l 
recoveries and o i l producing rates. A consistent good match for GOR's 
could not be obtained, apparently due to gas production from Queen sand 
completions (Table 1). The lack of accurate f l u i d properties and relative 
permeability data would compound the GOR problem. Significantly lower 
water injection and water production volumes were derived by the model as 
compared to actual performance. Also, actual injection greatly exceeded 
water production (Table 2). This suggests inefficient water displacement, 
i.e., water injection displaced out of zone. Indication of poor injec
t i v i t y profiles and premature water breakthrough further supports inef
f i c i e n t injection. 

Although reasonable history matches were obtained under both 
primary and waterflood operations (Table 6), the primary objective of the 
simulation effort was to determine estimates for current o i l saturation. 
The areal o i l saturation distribution obtained was utilized as input for 
the simulator studies of i n f i l l d r i l l i n g and more dense injection pattern 
spacing, i.e., 40-acre, 5-spot patterns. 

REDEVELOPMENT PLAN AND ECONOMICS 

A number of simulation runs were made to determine the incremental 
reserves potential, which could be achieved in the model area through 
selective i n f i l l d r i l l i n g on 20-acre and 40-acre spacing, 5-spot injection 
patterns. The modeling results indicate that an additional 1.2 MMBBL of 
economic o i l could be achieved from development of the model area alone. 

The simulation results were utilized as a basis for determining 
i n f i l l well locations within the model area. Elsewhere, locations were 
assigned on the basis of net pay and historical performance. Production 
performance prediction was based on modeling results and ranged from 15 
BOPD/well to 60 BOPD/well. I n i t i a l injection rates for the proposed well 
conversions range from 100 to 300 BWPD. 

Proceeding with 20-acre i n f i l l d r i l l i n g , reworking and re-estab
lishing water injection in a phased procedure is recommended (Table 8 and 
Figure 8). Development of each subsequent phase w i l l depend, to some de
gree, upon success of the preceding phase. As geological and engineering 
data becomes available (i.e., well logs, cores and production tests), plans 
for subsequent phases may require revision, refinement or expansion. 

The total project as outlined by this evaluation (Table 8) re
quires the d r i l l i n g of 26 producers, reworking 5 producers and conversion 
of 9 wells to water injection. A l l redevelopment costs were furnished by 
Sirgo-Collier, Inc. and were reviewed for reasonableness. 

Phase I w i l l require d r i l l i n g of ten, 20-acre i n f i l l producers and 
re-establishing injection in the central portion of the Unit (Figure 8). 
Phase I I w i l l involve d r i l l i n g eight, 20-acre I n f i l l producers, reworking 5 



producers and conversion of 9 wells to water injection. This w i l l establish 
40-acre, 5-spot patterns within a portion of Section 5. Phase I I I w i l l i n 
volve the d r i l l i n g of 8 additional producers as 20-acre i n f i l l wells. The 
t o t a l capital cost of the project (Phases I through I I I ) is estimated at 
$4.8MM. Table 7 shows the investment schedule by phase as estimated by 
Sirgo-Collier, Ine. Table 8 is the projected well count under this plan. 

Reserves ranged from 28 to 117 MBBL per well based on model 
simulation with i n i t i a l rates ranging from 15 to 60 BOPD/well. Gas-oil 
ratios for individual wells were estimated to average 0.3 MCF/BBL. 

I n i t i a l o i l prices were based on posted prices as of August 28, 
1987 after adjusting for gravity and transportation. Oil pricing was held 
constant to December 31, 1987 then increased $1/BBL for 1988. Starting 
January 1, 1990, the pricing was escalated at 5$ per annum to a maximum of 
$35/BBL. The windfall profit tax was not applicable. 

Starting gas prices were based on prevailing area prices as of 
June 1, 1987 and held constant to January 1, 1989- Starting January 1, 
1989, the price was escalated at a rate to reach 65$ parity with o i l by 
January 1, 2001. 

Lease operating expenses were estimated by Sirgo-Collier, Inc. 
based on anticipated operating conditions for each project phase u t i l i z i n g 
company experience for similar projects. Expenses were held constant to 
January 1, 1989 then escalated at 5% per annum u n t i l the primary product 
reached the maximum price. The costs for d r i l l i n g , workovers and re
establishing injection were developed by Sirgo-Collier, Inc. We have 
reviewed their estimates for reasonableness. No equipment salvage value 
or abandonment costs were included for the properties. 

Project economics indicate that a capital investment of $4.8MM 
w i l l generate a 10$ discounted future net revenue of $8.8MM over 24 years 
giving a 71$ rate of return and a 2.0 year payout. The investment cost 
does not include the i n i t i a l acquisition cost. A summary of the reserves 
and economics for each phase and the total project is shown on Table 9. 
Tables 10, 11 and 12 show the economic summaries for Total Proved, Proved 
Developed Producing and Proved Undeveloped, respectively. Tables 13, 14 
and 15 are Proved Undeveloped cash flows for Phases I , I I and I I I . 



PENROSE "B" UNIT WELL NO. 52 

(Skelly Harrison B-5) 
1900 FN & WL Sec. 9-T23S-R37E 

Lea County, N.M. 
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TABLE 2 

PERFORMANCE DATA 
PENROSE "B" UNIT 

LEA COUNTY, NEW MEXICO 

Total Completions: Producers 
Injectors 

Total 

Active Completions: Producers 
Injectors 

Total 

Unitized Area (Acres) 
Averase SpacinS (Acres/Well) 

Cumulative Oil Production at April 1, 1987 (MBBL) 
Average Oil Cumulative Per Hell (MBBL/Well) 
Current Oil Rate Per Producer - 29 Wells (BOPD/Well) 
Ultimate Primary Oil Recovery (MBBL) 
Averase Oil Recovery Per Well (MBBL/Well) 

Ultimate Secondary Oil Recovery Under Current Operations (MBBL) 1*742 
Averase Oil Recovery Per Well (MBBL/Well) 49.8 
Ranse in Well Recoveries (MBBL/Well) 5-192 

Cumulative Gas Production at April 1. 1987 (MMCF) 3,875 
Cumulative GOR (MCF/BBL) 1.171 
Current Gas Rate (MCFD/Well) 1.1 
Current GOR (MCF/BBL) 0.320 

Cumulative Water Production at April 1, 1987 (MBBL) 18,989 
Cumulative WOR (Volume/Volume) 5.7 
Current WOR (Volume/BBL) 11.5 

Cumulative Water Injection at April 1, 1987 (MBBL) 38,821 
Cumulative Injection : Secondary Oil Recovery Ratio 22.3 

35 
28 

63 

29 
5 

34 

2,612.16 
41.46 

3310 
52.5 
3.3 

1,775 
28.2 



TABLE 3 

PRODUCTION AND ULTIMATE RECOVERY 
SIRGO-COLLIER INC. 
PENROSE "B" UNIT 

LEA COUNTY, NEW MEXICO 

UNIT MARCH '87 PRffllirTinM 
WELL OIL GAS HATER 
JKL 1BOED1 IMCED1 iBWEDl 

1 WIW CONV. DATE 08/66 

2 15.8 0.8 9.5 

3 HIH CONV. DATE 08/66 

4 2.4 0.0 15.1 

5 WIU CONV. DATE 08/66 

6 3.2 0.8 39.5 

7 7.1 1.7 98.2 

8 WIW CONV. DATE 10/70 

' 9 1.5 0.0 39.5 

10 WIW CONV. DATE 09/70 

11 2.4 3.4 4.8 

12 WIU CONV. DATE 08/66 

13 0.0 0.0 0.0 

14 WIW CONV. DATE 08/66 

15 2.4 0.0 4.3 

16 WIW CONV. DATE 08/67 

17 WIW CONV. DATE 07/67 

18 1.3 0.0 19.9 

19 WIW CONV. DATE 09/70 

20 1.0 0.5 18.6 

-CUM PRnnUCTTfM f 4=1=82-
OIL GAS WATER 

_iMBBLi_ - imn (MBW ) 

26.822 173.551 0.000 

113.571 117.889 163.834 

17.094 57.907 2.922 

57.413 88.560 433.227 

20.642 57.287 2.624 

69.155 82.309 1166.784 

213.361 56.792 1266.503 

36.360 51.689 8.075 

54.453 71.439 938.864 

38.151 60.883 21.069 * 

42.446 61.359 69.055 

28.207 42.508 0.318 

35.955 76.797 541.347 

35.449 43.263 2.585 

58.340 10.344 490.364 

28.680 35.009 4.789 

35.380 47.990 7.156' 

66.843 81.684 354.218 

40.402 36.941 27.891 

68.781 36.812 521.622 

PRIMARY 
(IfflW ) 

26.822 

25.075 

17.094 

20.409 

20.642 

20.403 

42.482 

24.760 

29.365 

30.108 

18.084 

28.207 

21.567 

35.449 

27.807 

28.680 

35.380 

36.120 

33.517 

39.216 

SECONDARY 
(MR« ) 

0.000 

136.996 

0.000 

39.364 

0.000 

55.241 

192.329 

11.600 

25.088 

8.043 

26.722 

0.000 

14.338 

0.000 

32.284 

0.000 

0.000 

30.723 

6.885 

29.565 

TOTAL 
-1MBBLL 

26.822 

162.071 

17.094 

59.773 

20.642 

75.644 

234.811 

36.360 

54.453 

38.151 

44.806 

28.207 

35.955 

35.449 

60.091 

28.680 

35.380 

66.843 

40.402 

68.781 



TABLE 3 

HflRfH '87 Pftnnirr.riN 
OIL GAS HATER 
1BOED1 iBCEDl iBUeQi 

WIU CONV. DATE 09/70 

i.3 0.0 13.4 

1.3 0.0 11.4 

0.0 0.0 0.0 

WIW CONV. DATE 08/66 

0.0 0.0 0.0 

HIH CONV. DATE 08/66 

0.5 0.0 13.4 

WIW CONV. DATE 08/67 

6.3 0.8 11.0 

9.4 0.6 43.9 

HIH CONV. DATE 10/70 

3.2 3.4 166.7 

HIH CONV. DATE 09/70 

0.5 0.6 10.6 

WIU CONV. DATE 08/66 

0.3 0.8 88.5 

WIU CONV. DATE 08/66 

0.8 0.0 33.1 

WIW CONV. DATE 08/67 

PRODUCTION AND ULTIMATE RECOVERY 
SIRGO-COLLIER INC. 
PENROSE "B" UNIT 

LEA COUNTY, NEW MEXICO 

nm PPninimnN » 4-1-37 
OIL GAS HATER 

J.BBBLL. -ItfflOL! IBBBLL 

39.879 23.163 13.364 

107.515 41.097 493.363 

55.924 50.198 190.509 

23.539 21.575 137.771 

31.300 37.121 15.390 

41.956 38.685 773.909 

13.881 9.070 41.267 

54.502 74.407 790.270 

28.179 27.599 10.511 

169.037 80.637 431.490 

132.947 76.208 710.732 

63.613 89.932 20.809 

178.894 74.507 782.003 

148.575 31.305 4.819 

59.902 46.054 684.827 

11.923 37.677 12.424 

43.520 52.932 1193.605 ' 

30.080 58.876 0.072 

66.212 73.008 918.493 

27.056 58.896 0.085 

EUR 
PRIMARY SECONDARY TOTAL 

(HRFfl ) _iMBBU IBBBLL 

31.482 8.397 39.879 

30.029 77.486 107.515 

29.527 26.397 55.924 

23.539 0.000 23.539 

31.300 0.000 31.300 

31.087 10.869 41.956 

13.881 0.000 13.881 

32.237 22.265 54.502 

28.179 0.000 28.179 

77.629 121.295 198.924 

31.963 131.626 163.589 

39.509 24.104 63.613 

28.240 153.558 181.798 

146.869 1.706 148.575 

40.969 18.933 59.902 

11.923 0.000 11.923 

25.543 17.977 43.520 

30.080 0.000 30.080 

32.430 33.782 66.212 

27.056 0.000 27.056 



TABLE 3 

PRODUCTION AND ULTIMATE RECOVERY 
SIRGO-COLLIER INC. 
PENROSE "B" UNIT 

LEA COUNTY, NEW MEXICO 

UNIT MARCM-187 PRfflimQH 
WELL OIL GAS WATER 
JKL iBOEDl iBCEDl XBUEDi 

41 2.4 0.0 113.8 

42 WIW CONV. DATE 09/67 

43 7.1 1.2 77.3 

44 3.9 0.0 24.4 

45 WIW CONV. DATE 08/70 

46 3.2 2.5 11.8 

47 1.5 0.0 21.7 

48 0.0 0.0 0.0 

49 0.5 0.0 7.2 

50 WIU CONV. DATE 08/66 

51 1.0 0.8 23.2s 

52 WIW CONV. DATE 07/67 

53 5.5 0.0 20.5 

54 WIW CONV. DATE 09/63 

55 0.0 0.0 0.0 

56 1.5 0.2 0.8 

57 4.7 10.8 3.2 

58 0.0 0.0 0.0 

59 WIW CONV. DATE 04/73 

60 3.2 1.6 153.3 

nm PBnmrnnN » 4-1-87 
OIL GAS WATER 

_iBBBU_ JMCEJ UfflBLL 

49.332 44.284 1060.326 

0.099 111.866 0.093 

107.796 17.845 497.882 

117.295 12.646 393.297 

45.910 44.038 4.628 

58.147 98.746 320.716 

62.992 69.439 163.636 

46.113 38.132 357.280 

10.849 40.016 100.568 

3.083 0.000 0.000 

51.013 62.453 1050.408 

23.397 69.631 0.470 

124.839 152.328 531.553 

20.014 89.520 0.853 

15.287 38.615 103.345 

33.136 266.433 25.485 

46.770 196.954 56.937' 

4.832 7.060 110.473 

4.345 24.335 5.902 

34.087 89.514 911.193 

_EUB_ 
PRIMARY 
(IfflRl ) 

12.462 

0.099 

56.137 

57.246 

45.910 

27.030 

31.840 

37.615 

1.249 

3.083 

13.698 

23.897 

27.792 

20.014 

9.586 

26.596 

39.282 

0.000 

2.016 

8.823 

SECONDARY TOTAL 
(MRH ) <HBRI ) 

38.621 51.083 

0.000 0.099 

62.126 118.263 

69.679 126.925 

0.000 45.910 

36.370 63.400 

31.152 62.992 

8.498 46.113 

9.600 10.849 

0.000 3.083 

37.315 51.013 

0.000 23.897 

115.923 143.715 

0.000 20.014 

5.701 15.287 

6.570 33.166 

19.307 58.589 

4.836 4.836 

2.329 4.345 

28.690 37.513 



TABLE 3 

PRODUCTION AND ULTIMATE RECOVERY 
SIRGO-COLLIER INC. 
PENROSE "B' UNIT 

LEA COUNTY, NEW MEXICO 

UNIT 
WELL 
JKL 

61 

62 

63 

*** Total *** 

MARCH '87 PRODUCTION 
OIL GAS WATER 
IBOEM iBCEDl 1BWED1 

WIW CONV. DATE 01/74 

WIW CONV. DATE 09/66 

WIW CONV. DATE 09/70 

95.2 30.5 1099.1 

CUM PRnnucTinN c 4-1-R7 
OIL GAS WATER 

J.MBBLL -( BMTF) LMBBLL 

19.137 82.545 10.737 

0.000 0.000 0.000 

15.244 24.692 29.117 

3310.156 3875.052 18988.909 

JEUB_ 
PRIMARY SECONDARY TOTAL 
IMB.PJ 1 tmw , (MRK ) 

15.238 3.899 19.137 

0.000 0.000 0.000 

11.016 '4.228 15.244 

1775.288 1742.467 3517.755 

MARCH 1987 STATUS: ACTIVE 
SHUT-IN 

TOTAL 

EBQDUCEBS IMJECIQB3 

29 
6 

35 

5 

23 

28 

IQIfiL 

34 
29 

63 

NOTE: ULTIMATE RECOVERIES ARE BASED ON ESTIMATED ABANDONMENT OIL RATES. ACTUAL ULTIMATE OIL RECOVERIES 
ARE SUBJECT TO MINIMUM COMMERCIAL RATES IMPOSED BY ACTUAL PREVAILING ECONOMIC CONDITIONS. 



TABLE 4 

INJECTION SUMMARY 
SIRGO-COLLIER, INC. 
PENROSE "B* UNIT 

LEA COUNTY, NEW MEXICO 

UNIT MARCH 1?R7 CUM WATER INJECTION 
WELL WATER INJECTION HHP € 4-1-87 
-1- LBUeOJ iEsii <HRR1S) 

01 52.4 1650 902743 
03 149.8 1650 1843352 
05 INACTIVE 1895528 
08 320.2 1775 1568067 
10 INACTIVE 728087 
12 INACTIVE 1464354 
14 INACTIVE 1499626 
16 INACTIVE 1444523 
17 INACTIVE 1074299 
19 INACTIVE 683615 
21 ,. INACTIVE 991015 
25 INACTIVE 1886149 
27 INACTIVE 1971140 
29 INACTIVE 815050 
32 INACTIVE 585681 
34 INACTIVE 1517385 
36 395.5 1725 2293149 
38 INACTIVE 2194819 
40 INACTIVE 1505760 
42 415.0 1675 1786178 
45 INACTIVE 1654722 
50 INACTIVE 1127768 
52 INACTIVE 1454485 
54 INACTIVE 1349675 
59 INACTIVE 1161547 
61 INACTIVE 1001935 
63 INACTIVE 1551924 

TOTAL 1332.9 37952576 

i 

MARCH 1987 WELL STATUS: ACTIVE 5 
SHUT-IN 23 

TOTAL 28 



TABLE 5 

SIMULATION MODEL PARAMETERS 
PENROSE »B» UNIT 

LEA COUNTY, NEW MEXICO 

Model Configuration 

Number of Layers Sinsle-Layer 
Layer Thickness (Feet) 20 
Number of Blocks and Dimension/Block 72 8 933' x 933' 
Area/Block (Acres) 20 
Size: X times Y (Feet) 8,397 x 7,464 
Model Area (Acres) 1,438.8 
Mid-Point Elevation (Feet) 3,600 

Rock Properties 

Permeability Ranse (md) 0.5 - 50.0 
Porosity Ranse (X) 9-23 

Fluid Properties 

Residual Oil Saturation, I 32.0 
Immobile Water Saturation, I 34.0 
Critical Gas Saturation, X 1.0 
Oil Gravity, Desree API 37 
Estimated Gas Gravity 0.8 
Initial Bottom-Hole Pressure (Psia) 1,730 
Initial Formation - Volume Factor 1.16 
Oil Viscosity At Initial Bottom-Hole Pressure (CP) 1.97 
Solution Gas-Oil Ratio (SCF/BBL) 300 
Initial Oil Saturation, So (Decimal) 0.66 
Initial Water Saturation, Su (Decimal) 0.34 

Initial Fluid Volume 

Oil-In-Place (MMSTB) 17.749 
Water-In-Place (MMSTB) 11.255 
Solution Gas-In-Place (BSCF) 5.246 
Free Gas-In-Place (BSCF) 0.304 



TABLE 6 

SIMULATION MODEL DEPLETION RESULTS 
PENROSE "B" UNIT 

LEA COUNTY, NEW MEXICO 

Model 
Results fictual.Rfsiilts 

Primary Depletion 

Pressure (Psia) 
Averase So (Decimal) 
Average Sw (Decimal) 
Averale St (Decimal) 
Cumulative Oil (MBBL) 
Primary Recovery (Percent of OOIP) 
Cumulative GOR (MCF/BBL) 
Cumulative Water (MBBL) 
Final Oil Rate (BPD) 
Final GOR (MCF/BBL) 
Final Water Rate (BWPD) 
ProducinS Time (Years) 
Number of Wells 

637 
0.558 
0.350 
0.092 
1,198 
7.3 

1.964 
62 
73 

5.630 
9 

10.0 
34 

Not Available 
Not Available 
Not Available 
Not Available 

1,083 
Not Available 

1.066 
216 
63 

2.476 
45 
9.0 
34 

End of Waterflood (Current Operations) 

Pressure (Psia) v * 
Averase So (Decimal) 
AveraSe Sw (Decimal) s 

Averase St (Decimal) 
Cumulative Oil (MBBL) 
Total Recovery (Percent of OOIP) 
Cumulative Secondary Oil (MBBL) 
Secondary Oil (Percent of OOIP) 
Secondary/Primary (Ratio) 
Cumulative GOR (MCF/BBL) 
emulative Water (MBBL) 
Cumulative WOR (Volume/Volume) 
Cumulative Injection (MBBL) 
Estimated Economic Floodout (Years) 
Number of Producers 
Number of Injectors 

3,763 
0.514 
0.486 

0 
1,952 
11.0 
754 
4,6 
0.63 
1.644 
1,241 
0.59* 
5,602* 

26 

' 18 

Not Available 
Not Available 

xNot Available 
Not Available 

2,070 
Not Available 

987 
Not Available 

0.91 
0.757 
10,368 
5.01 

27,355 
29.5 8 4/1/87 

16 
18 

* Reflects effective injection, i. e., all injection restricted to confines of sinsle layer. 



TABLE & 

SIMULATION MODEL DEPLETION RESULTS 
PENROSE »B" UNIT 

LEA COUNTY. NEW MEXICO 

Model 
Besults 

Infill Drilling and 40-Acre. 5-Spot Injection Support 

Pressure (Psia) 2,977 
Averase So (Decimal) 0.469 
Average SM (Decimal) 0.531 
Average Si (Decimal) 0 
Cumulative Oil (MBBL) 3,229 
Total Recovery (Percent of OOIP) 18.2 
Cumulative Secondary Oil (MBBL) 1,925 
Secondary Oil (Percent of OOIP) 10.8 
Secondary/Primary (Ratio) 1.48 
Incremental Oil Recovery (MBBL) 1,277 
Cumulative GOR (MCF/BBL) 1,155 
Cumulative Hater (MBBL) 13,420 
Cumulative WOR (Volume/Volume) 4.02 
Cumulative Injection (MBBL) 19,290 
Cumulative Economic Floodout (Years) 40 
Number of Producers 29 
Number of Injectors 20" 



TABLE 7 

PROPOSED INVESTMENT SCHEDULE 
PENROSE "B" UNIT 

LEA COUNTY, NEW MEXICO 

Ehase na». Description ifllL. im 

I October 1987 Drill 3 ProducinS Wells (1 Cored) 465.0 

November 1987 Drill 3 ProducinS Wells 450.0 
Install Satellite ProducinS Facility 10.0 
Install Injection Facility 120.0 

December 1987 Drill 3 ProducinS Wells 450.0 
Install Satellite ProducinS Facility 10.0 

January 1988 Drill 1 ProducinS Well 150.0 
Install Satellite ProducinS Facility 5.0 

Total Phase 1,660.0 

II January 1988 Drill 2 ProducinS Wells 300.0 
\ 

February 1988 Drill 3 ProducinS Wells 450.0 
Workover 5 ProducinS Wells 250.0 

% Convert 9 Wells to Injection 337.5 = 
Install Injection Facility Expansion 150.0 A 

March 1988 • Drill 3 ProducinS Wells 450.0 

Total Phase 1,937.5 

III April 1988 Drill 3 ProducinS Wells 450.0 

May 1988 Drill 3 ProducinS Wells 450.0 

June 1988 Drill 2 ProducinS Wells 300.0 

Total Phase ' 1,200.0 

Total Project 4,797.5 



TABLE 8 

WELL COUNT SUMMARY 
PENROSE »B' UNIT 

LEA COUNTY, NEW MEXICO 

Ecflducecs Inieclo.cs EtaiecLloial 
In- In- In-

__Jkie Ehase Active Active. Ioial Artive Active Total Artivf Art ive Iotal 

Existing 

September 1987 29 6 35 5 23 28 34 29 63 

Planned 

October 1987 I 32 6 38 9 19 28 41 25 66 
November 1987 I 35 6 41 13 15 28 48 21 69 
December 1987 I 38 6 44 17 11 28 55 17: 72 
January 1988 I 39 6 45 17 11 28 56' 17 73 

January 1988 II 41 6 47 17 11 28 58 17 75 
February 1988 II 37 41 26 11 37 63 15 78 
March 1988 II 40 4 44 26 11 37 66 15 81 

April 1988 III 43 4 47 26 11 37 69 15 84 
May 1988 III 46 4 50 26 11 37 72 15 87 
June 1988 III 48 4 52 26 11 37 74 15 89 

Note: The projected active well count will be dependent up^success of each phase and as dictated 
bv mechanical conditions and/or activation or de-activation of wells in the interest of more 
efficient operations. 



TABLE 9 

P ^ t J ^ y OF ECONOMICS 
™UKT WATERFLOOD REDEVELOPMENT 

PENROSE "8" UNIT 
LEA COUNTY, NEW MEXICO 

Proved 
Developed 

Elective Date: 

Gross Reserves: 
Oil (MBBL) 
Oas (MMCF) 

Net Reserves: 
Oil (MBBL) 
&s (MMCF) 

* t Operatic Revenues: 
Oil (Ml) 
Gas tm) 

Total (Ml) 

Expenses: 
Wellhead Taxes (Ml) 
Operatins Costs {«) 

Total (Ml) 

Investments (Ml) 

P«ture Net Revenue: 
d̂iscounted (Ml) 
Discounted t 10$ 

Paroutt (Years) 

Annualized Rate of Return (Z) 

Profit/Investment Ratio: 
^discounted 
Discounted « 102 

m 
57 

143 
43 

3,301 
71 

3,372 

252 
1,659 

U911 

1,461 
1,030 

752 
225 

564 
169 

322 

14,619 

1,091 
2,739 

3,830 

1,660 

9,129 
4,524 

1.3 

100 

6.5 
3.8 

Ehase_Ui 

September 15, 1987 - -

608 
183 

456 
137 

11,506 
259 

11,765 

878 
2,891 

3,769 

1,937 

6,058 
2,758 

2.3 

56.3 

4.1 
2.5 

345 
103 

259 
78 

6,485 
141 

6,626 

494 
1,517 

2,011 

1.200 

3,415 
1,553 

3.0 

47.7 

3.9 
2.4 

-Ioiai 

1.705 
511 

1.279 
384 

32,288 
722 

33,010 

2,463 
7,147 

9,610 

4,797 

18,602 
8,835 

2.0 

71.7 

4.9 
2.9 

Total 
Ecoved 

1.896 
568 

1,422 
427 

35,589 
793 

36,382 

2,715 
8,806 

11,521 

4,797 

20,063 
9,865 



TOTAL PROVED TABLE 10 

t Z S Z R V Z S AMD E C O K D H I C S 

MTE: 08/31/87 
Tint: 14:08.23 
FILE: PEK 
CCTI: 0 

PENROSE "8" 
ESCALATED CASE AJ DF SEPTEMBER 15, 198? 

T. SCOTT HICttfAN I ASSOC 
PETROLEWI COXSULTAKTS 

-PRICES— --OPERATIONS, B$- 10.00 PCT 
-EKD- —CROSS PRO DUCT I C H  KET PRDDUCTIOK OIL CAS HET OPER SEV+ADV* KET OPER CAPITAL CASH aou curt. DISC 
KO-YR OI!., MW. CAS, mer OIL, n m CAS, niter $/B $/» REVENUES UF TAXES EXPEKSES cam. ns BTAX, ns STAX, ns 

12-87 22.421 6.728 16.816 5.047 18.40 1.40 316.481 23.827 80.474 1505.000 -1292.820 -1275.2G7 
12-88 252.215 75.664 189.166 56.752 19^0 1.40 3749.277 281.959 443.489 3292.500 -268.671 -1621.410 
12-8? 229.281 68.783 171.966 51.590 19.94 1.44 3502.760 263.198 473.130 .000 2766.432 710.898 
12-90 188.171 56.454 141.133 42.346 20.96 1.51 3022.706 226.792 496.800 .000 2299.114 2473.007 
12-91 160.101 48.026 120.079 36.021 22.04 1.59 2703.963 202.587 482.736 .000 2018.640 3879.504 

12-92 139.472 41.843 104.607 31.387 23.17 1.66 2476.488 185.296 506.862 .000 1784.330 5009.721 
12-93 123.559 37.067 92.672 27.804 24.36 1.75 2306.410 172.341 532.207 .000 1601.862 5932.121 
12-94 110.855 33.258 83.145 24.947 25.61 1.83 2175.267 162.350 558.821 .000 1454.096 6693.313 
12-95 100.454 30.132 75.342 22.601 26.92 1.93 2071.930 154.453 586.750 .000 1330.727 7326.595 
12-96 91.778 27.535 68.838 20.654 28.30 2.02 1989.795 148.167 616.098 .000 1225.530 7836.793 

12-9 7 84.389 
12-98 73.304 
12-99 56.464 
12- 0 48.351 
12- 1 42.113 

23.317 63.295 
21.992 54.980 
16.938 42.351 
14.503 36.265 
12.634 31.587 

18.991 29.74 2.12 
16.498 31.26 2.23 
12.708 32.85 2.34 
10.883 34.24 2.46 
9.478 34.40 2.58 

1922.950 143.043 
1755.502 130.456 
1421.143 105.503 
1268.642 94.107 
1111.060 82.374 

646.600 . 000 
634.302 . 000 
448.183 .000 
421.313 .000 
385.167 . 000 

1133.307 8302.537 
990.744 8637.078 
867.457 8939.2 7 3 
753.222 9161.847 
643.519 9334.914 

S TOT 1722.928 516.876 1292.242 387.707 24.08 1.73 31794.374 2376.453 7312.932 4797.500 17307.48? 9334.914 

(JEN. 173.103 51.935 129.839 38.962 34.40 3.12 4588.113 339.374 1493.545 .000 2753.194 9865.042 

TOTAL 1896.033 568.811 1422.081 426.66? 25.03 1.86 36382.487 2715.827 8806.477 4797.500 20062.683 9865.042 

cm. 3339.303 1003.691 KET OIL REVEKUES (fl$> 35589.096 —PRESENT WORTH PROFILE 
KET CAS REVEKUES (HS) 793.391 DISC PU OF KET DISC PH OF KET 

ULT. 5235.336 1572.502 TOTAL iZliWiZS (AS) 36382.487 RATE BTAX, ff$ RATE BTAX, n$ 

BTAX RATE Of RETURN (PCT) 83.54 PROJECT LIFE (YEARS) 24.232 .0 20062.683 30.0 354?. 760 
BTAX Mm 07 YEARS 1.86 DISCOUNT RATE (PCT) 10.000 2.0' 17077.937 35.0 2836.053 
BTAX PAYOUT YEARS (DISC) 1.9? CROSS OIL WELLS 48 5.0 13682.306 40.0 2269.103 
BTAX KET IKCOflE/IKVEST 5.18 CROSS CAS WELLS .000 8.0 11182.382 45.0 1809.371 
BTAX MET IXCOflE/IKVEST (DISC) 3.14 CROSS HELLS 48 10.0 9865.042 50.0 1430.120 

1 .12.0 8757.057 60.0 843.856 
15.0 73?6.381 70.0 414.734 
18.0 ' 6308.070 80.0 89.541 
20.0 W98.037 ?0.0 -163.603 
25.0 4471.126 100.0 -364.921 



TOTAL PROVED DEVELOPED PRODUCINS TABLE 11 

R E S E R V E S AMD E C D X O H I C S 

DATE: 08/31/87 
TIflE: 14:08.23 
FILE: PEN 
ttli: 0 

PENROSE "8" 
ESCALATED CASE AS OF SEPTEHBER 15, 1987 

T. SCOTT HICWIAK I ASSOC 
PETROLEWI CQXSULTAKTS 

-PRICES— -OPERATIONS, ItS-
-EKD- •-CROSS PRODUCTION— MLT PRODUCTION OIL CAS KET OPER SEV+ADV* KET OPER CAPITAL 

10.00 PCT 

CASH FLOW con. DISC 
hTJ-YR OIL, flua. CAS, mer OIL, HE ft CAS, finer S/B $/M REVENUES HF TAXES 

12-87 ?.16? 2.751 6.877 2.063 18.40 1.40 129.425 9.744 
12-88 28.964 8.68? 2.L.723 6.517 1?..40 1.40 430.350 32.378 
12-89 25.489 7.646 19.117 5.733 1?.?4 1.44 389.393 29.23? 
12-90 22.430 6.72? 16.823 5.047 20.?6 1.51 360.305 27.034 
12-91 19.73? 5.?22 14.804 4.442 22.04 1.59 333.362 24.976 

12-92 17.36? 5.211 151.027 3.908 23.17 1.66 308.403 23.075 
12-93 15.286 4.586 11465 3.440 24.36 1.75 285.340 21.322 
12-94 13.451 4.033 1(1.088 3.026 25.61 1.83 263.924 19.69? 
12-95 11.837 3.551 11.878 2.663 26.92 1.93 244.147 18.200 
12-96 10.417 3.125 7.813 2.344 28.30 2.02 225.838 16.817 

12-97 9.166 2.750 .i.875 2.063 29.74 2.12 208.868 15.536 
12-98 8.067 2.420 (1.050 1.815 31.26 2.23 193.175 14.355 
12-9? 
12- 0 
12- 1 

S TOT 191.384 57.415 1411.540 43.063 23.00 1.66 3372.730 252.393 

REJt. .000 .000 .000 .000 . 00 .00 .000 .000 

TOTAL 191.384 57.415 1451.540 43.063 23.00 1.66 3372.730 252.393 

CUB. 333?.303 1003.691 KET OIL REVEKUES <H$) 3301.444 
KET CAS REVENUES (H$) 71.286 

ULT. 3330.687 1061.106 TOTAL REVENUES (fl$) 3372.730 

71.050 
184.800 
141.120 
148.176 
116.68? 

122.523 
128.64? 
135.082 
141.836 
148.928 

156.374 
164.1?3 

1659.420 

.000 

.000 48.631 47.946 

.000 213.372 243.823 

.000 219.014 430.468 

.000 185.095 572.330 

.000 191.697 703.8?i 

.000 162.805 809.01? 

.000 135.369 886.96? 

.000 109.145 944.104 

.000 84.111 984.132 

.000 60.093 1010.130 

.000 36.958 1024.666 

.000 14.627 1029.896 

,000 1460.917 102?. 89 6 

000 .000 102?. 8?6 

DISC 
RATE 

.000 1460.91? 1029.8? i 

—PRESENT UORTH PROFILE 
PU OF KET DISC PU Of KET 
BTAX, n$ RATE BTAX, rt$ 

BTAX RATE OF RETURN (PCT) 100.00 
BTAX PAYOUT YEARS . 00 
BTAX PAYOUT YEARS (DISC) . 00 
BTAX KET IXCOflE/IXVEST . 00 
BTAX NET IKCOflE/IHVEST (DISC) .00 

PROJECT LIFE (YEARS) 
DISCOUNT RATE (PCT) 
CROSS OIL WELLS 
CROSS GAS WELLS 
CROSS HELLS 

11.292 
10.000 

29 
.000 
29 

.0 
2.0 
5.0 
8.0 
10.0 
12.0 
15.0 
18.0 
20.0 
25.0 

1460.?17 
1351.838 
1212.497 
1096.609 
102?.8?6 
970.245 
891.959 
824.816 
785.223 
700.858 

30.0 
33.0 
40.0 
45.0 
50.0 
60.0 
70.0 
80.0 
90.0 

100.0 

632.917 
577.290 
531.067 
492.15? 
459.020 
405.735 
364.888 
332.653 
306.59? 
285.112 



TOTAL PROVED UNDEVELOPED TABLE 12 

R E S E R V E S A H D E C O H O H I C S 

DATE: 08/31/87 
TIHE: 14:08.23 
FILE: PEX 
CETI: 0 

PENROSE "B" 
ESCALATED CASE AS OT SEPTEHBER 15, 1987 

T. SCOTT HICJ01AH I ASSOC 
PETROLEU1 CDNSULTAKTS 

-PRICES— —OPERATIONS, « - 10.00 PCT 
-END- —CROSS PRODUCTION— KET PRODUCTION OIL CAS KET OPER SEV+AOV* NET OPER CAPITAL CASH FUW CUR. OISC 
HO-YR OIL, BB8L CAS, mer OIL, RBBL CAS, ffllCF $/B S/fl REVENUES HF TAXES EXPENSES COSTS, n$ BTAX, ns BTAX, ns 

12-87 13.252 3.977 ?.?39 2.984 18.40 1.40 187.056 14.083 9.424 1505.000 -1341.451 -1323.20 3 
12-88 223.251 66.975 167.443 50.235 19.40 1.40 3318.727 249.581 258.689 3292.500 -482.043 -1867.233 
12-8? 203.7?2 61.137 152.849 45.833 19.94 1.44 3113.367 233. ?3? 332.010 .000 2347.418 280.430 
12-90 165.741 4?.725 124.310 37.29? 20.96 1.51 2662.401 199.758 348.624 .000 2114.019 1900.677 
12-91 140.362 42.104 105.275 31.57? 22.04 1.59 2370.601 177.611 366.047 .000 1826.943 3173.608 

12-92 122.103 36.632 91.580 27.47? 23.17 1.66 2168.085 162.221 384.339 .000 1621.525 4200.702 
12-93 108.273 32.481 81.207 24.364 24.36 1.75 2021.070 151.01? 403.538 .000 1466.493 5045.152 
12-94 97.404 29.223 73.057 21.921 25.61 1.83 1911.343 142.653 423.739 .000 1344.951 5749.209 
12-95 88.617 26.581 66.464 19.938 26.92 l.?3 1827.783 136.253 444.914 .000 1246.616 6342.463 
12-? < 81.361 24.410 61.025 18.310 28.30 2.02 1763.957 131.350 467.170 .000 1165.437 6846.662 

12-97 75.223 22.567 56.420 14.928 29.74 2.12 1714.082 127.507 490.226 .000 1096.349 72 77.871 
12-98 65.237 19.572 48.930 14.683 31.26 2.23 1562.327 116.101 470.109 .000 976.117 7627.182 
12-99 56.464 16.?38 42.351 12.709 32.83 2.34 1421.143 105.503 448.183 .000 867.457 7909.37? 
12- 0 48.351 14.503 36.265 10.883 34.24 2.46 1268.642 94.107 421.313 .000 753.222 8131.951 
12- 1 42.113 12.634 31.587 9.478 34.40 2.58 1111.060 82.374 385.167 .000 643.51? 8305.013 

S TOT 1531.544 45?. 461 1148.702 344.644 24.22 1.74 28421.644 2124.060 5653.312 4797.500 15846.S72 8305.013 

REfl. 173.105 51.935 129.839 38.962 34.40 3.12 4388.113 339.374 1493.545 .000 2733.194 8835.146 

TOTAL 1704.649 511.396 1278.541 383.606 25.25 1.88 33009.757 2463.434 7147.057 4797.500 18601.766 8835.146 

CUD. .000 . 000 KET OIL REVENUES («$) 32287.652 —PRESENT UDRTH PROFILE 
KET CAS REVENUES 01$) 722.105 DISC PH OF NET DISC PH DF KET 

ULT. 1704.649 511.396 TOTAL KHZHUES (AS) 33009.757 RATE BTAX, ff$ RATE BTAX, ns 

BTAX RATE OF RETURN (PCT) 71.70 PROJECT LIFE (YEARS) 24.232 .0 18601.766 30.0 2916.843 
BTAX PAYOUT YEARS 2.01 DISCOUKT RATE (PCT) 10.000 2.0 15726.09? 35.0 2258.763 
BTAX PAYOUT YEARS (DISC) 2.16 CROSS OIL WELLS 19 5.0 12469.809 40.0 1738.034 
BTAX NET INCHIE/INVEST 1.88 CROSS CAS HELLS .000 8.0 10085.773 45.0 1317.212 
BTAX KET IHCOnE/IKVEST (DISC) 2.91 CROSS HELLS 10.0 8835.146 50.0 971.100 

12.0 7786.812 60.0 438.121 
15.0 6504.422 70.0 49.846 
18.0 5483.254 80.0 -243.112 
20.0 4912.814 90.0 -470.202 
25.0 3770.268 100.0 -650.033 



TOTAL PHASE I PROVED UNDEVELOPED TABLE 13 

R E S E R V E S AND ECONOMICS 

DATE: 08/31/87 
TIBE: 14:08.23 
FILE; PEN 
CETI: 0 

PENROSE *B" 
ESCALATED CASE AS DF SEPTEHBER 15/ 1987 

T. SCOTT HICHIAN I ASSOC 
PETROLEUM CONSULTANTS 

—PRICES— --OPERATIONS. M- 10.00 PCT 
-EKD- —CROSS PRODUCTION— MT PRODUCTION OIL CAS KET OPER SEV+ADV* KET OPER CAPITAL CASH FLOW CUt. DISC 
IW-YR OIL, BB8L CAS. nncr OIL, fIBBL CAS, MflCF $/B s/n REVEKUES HF TAXES EXPEKSES COSTS. n$ BTAX, ItS BTAX, ns 

12-87 13.252 3.977 5>.?3? 2.?84 18.40 1.40 187.056 14.083 9.424 1505.000 -1341.451 -1323.203 
12-88 112.600 33.778 84.451 25.333 19.40 1.40 1673.819 125.876 101.050 155.000 1291.893 -132.353 
12-89 84.288 25.288 651.218 18.967 19.94 1.44 1287.683 96.757 107.100 .000 1083.826 781.392 
12-90 67.674 20.301 50.758 15.227 20.96 1.51 1087.102 81.365 112.460 .000 893.077 1465.87 3 
12-91 56.814 17.043 42.612 12.782 22.04 1.58 959.544 71.890 118.080 .000 769.574 2002.077 

12-92 4?.118 14.735 34.839 11.033 23.17 1.66 872.133 65.255 123.980 .000 682.898 2434.632 
12-93 43.348 13.006 32.511 9.755 24.36 1.75 809.132 60.459 130.180 .000 618.493 2790.778 
12-94 38.834 11.656 25.143 8.743 25.61 1.83 762.447 56.905 136.690 .000 568.852 30 88.561 
12-93 35.244 10.573 26.434 7.930 26.92 l.?3 726.945 54.193 143.520 .000 529.232 33 40.418 
12-96 32.283 9.685 24.215 7.265 28.30 2.02 6??.? 46 52.121 150.700 .000 497.125 3555.488 

12-97 29.801 8.940 22.351 6.706 29.74 2.12 67?. 040 50.511 158.240 .000 470.289 3740.453 
12-98 27.6?1 8.308 20.770 6.232 31.26 2.23 663.182 49.284 166.150 .000 447.748 3? 00.543 
12-9? 24.536 7.360 18.404 5.521 32.83 2.34 617.566 45.847 161.329 .000 410.390 4034. on 
12- 0 22.601 6.781 H.952 5.088 34.24 2.46 3?3.026 43.989 164.862 .000 384.175 4147.532 
12- 1 19.983 3.??3 14.991 4.498 34.40 2.58 527.301 39.094 151.327 .000 336.880 4238.093 

S TOT 638.08? 197.424 493.388 148.086 24.0? 1.73 12145. ?22 907.82? 1933.0?2 1660.000 7643.001 4238.093 

REff. 93.320 27.997 6?.??3 21.003 34.40 3.12 2473.298 182.952 804.354 .000 1485.992 4324.578 

TOTAL 751.409 225.423 363.583 16?.08? 25.37 1.91 14619.220 1090.781 273?. 446 1660.000 9128.993 4524.578 

CUB. .000 .000 NET OIL RZVZWZS (fl$) 14296.944 -PHZSW HORTH PROFILE-
KET CAS REVEKUES (HS) 322.276 DISC PH OF KET DISC PU DF KET 

ULT. 751.409 225.423 TOTAL REVEKUES (B$) 14619.220 RATE BTAX, n$ RATE BTAX. ns 

BTAX RATE OF RETURN (PCT) 10D.OO PROJECT LIFE (YEARS) 24.232 .0 9128.993 30.0 1801.730 
BTAX PAYOUT YEARS 1.34 DISCOUNT RATE (PCT) 10.000 2.0 7737.?85 35.0 1496.109 
BTAX PAYOUT YEARS (DISC) 1.44 CROSS OIL HELLS 10 5.0 6220.112 40.0 1252.934 
BTAX KET IXCOnE/IHVEST 6.50 CROSS CAS HELLS .000 8.0 5105.346 45.0 1053.843 
BTAX NET IHCOffE/IKVEST (DISC) 3.77 CROSS rn.Lt 10 10.0 4524.578 50.0 888.07? 

1 12.0 403?.842 60.0 627.766 
15.0 3449.262 70.0 432.567 
18.0 2980.442 80.0 280.753 
20.0 2718.867 90.0 159.320 
25.0 2194.710 100.0 60.019 



TOTAL PHASE II PROVED UNDEVELOPED TABLE 14 

R E S E R V E S A X D E C O X O H I C S 

DATE: 08/31/87 
TIHE: 14:08.23 
FILE: PEH 
CETI: 0 

PENROSE "8" 
ESCALATED CASE AS DF SEPTEHBER 15. 1987 

T. SCOTT HICWIAH I ASSOC 
PETROLEWI COKSULTAHTS 

—PRICES— —OPERATIONS* HS-
-EXD- --CROSS PRODUCTION— -
HO-YR OIL, flBBL CAS, mer OIL, HBBL 

12-87 .000 .000 .000 
12-88 81.561 24.468 61.174 
12-89 75.320 22.596 56.492 
12-90 60.61? 18.198 41.444 
12-91 50.95? 15.285 38.220 

12-92 44.084 13.226 33.064 
12-93 38. ?21 11.675 29.192 
12-94 34.892 10.469 24.171 
12-95 31.655 9.496 23.741 
12-94 28. ??1 8.697 21.745 

12-97 26.763 8.030 2(1.073 
12-98 21.817 6.544 16.363 
12-99 18.153 5.445 13.615 
12- 0 17.051 5.114 12.78? 
12- 1 14. 411 4.384 10.959 

S TOT 543.377 163.617 409.062 

REJf. 62.935 18.882 47.205 

TOTAL 608.332 182.499 456.267 

cut. .000 .000 

HIT PRODUCTION OIL 
S, HHCF S/B 

.000 .00 
18.353 1?;40 
14.?48 1?.?4 
13.643 20.96 
11.465 22.04 

?.?20 23.17 
8.758 24.36 
7.854 25.61 
7.124 26.92 
6.523 28.30 

4.085 32.85 
3.836 34.24 
3.288 34.40 

CAS 

s/n 
.00" 

1.40 
1.44 
1.51 
1.59 

1.66 
1.75 
1.83 
1.93 
2.02 

2.34 
2.46 
2.58 

NET OPEN 
REVENUES 

.000 
1212.471 
1150.681 
973.725 
860.646 

782.764 
726.527 
684.698 
652.890 
628.546 

456.868 
447.387 
385.478 

SEV»ADV* NET OPER 
UF TAXES EXPENSES 

CAPITAL 
COSTS, H$ 

CASH ROW 
BTAX, H$ 

10.00 PCT 
CUR. DISC 
BTAX, fl$ 

.000 .000 .000 .000 .000 
91.184 111. 443 1937.500 -927.656 -932.403 
86.461 139.230 .000 924.990 -152.566 
73.058 146.196 .000 754.471 425.483 
64.484 153.503 .000 642.659 873.45? 

58.567 141.175 .000 563.022 1230.084 
54.288 169.234 .000 503.005 1519.72? 
51.103 177.497 .000 455.898 1758.383 
48.668 186.578 .000 417.444 1957.134 
46.803 195.910 .000 385.833 2124.03? 

45.362 205.710 .000 358.762 2265.162 
38.824 187.654 .000 295.991 2371.297 
33.916 174.452 .000 248.500 2452.06? 
33.189 183.179 .000 231.019 2320.334 
28.580 148.056 .000 188.842 2571.111 

122.731 24.16 1.74 100?4.?86 734.48? 2360.017 1937.500 5042.?80 2571.111 

14.166 34.40 3.21 146?. 267 123.42? 530.886 .000 1014.952 2757.597 

136.8?7 25.22 1.8? 11764.253 877.918 2890.903 1937.500 6057.932 2757.397 

NET OIL REVENUES (fl$) 11505.633 -PRESENT UORTH PROFILE-
KET CAS REVEKUES (H$) 258.620 DISC PH OF KET DISC PH OF KET 

OLT. 608.332 182.49? TOTAL REVEKUES (fl$) 11764.233 RATE BTAX, M RATE BTAX, ns 

BTAX RATE DF RETURN (PCT) 56.31 PROJECT LIFE (YEARS) 23.182 .0 4057.932 30.0 749.888 
BTAX PAYOUT YEARS Z. 30 OISCOUKT RATE (PCT) 10.000 2.0 5079.771 35.0 547.497 
BTAX PAYOUT YEARS (DISC) 2.56 CROSS OIL HELLS 8 5.0 397?.114 40.0 371.78? 
BTAX KET IKCOflE/IKVEST 4.13 CROSS CAS HELLS .000 8.0 3177.277 45.0 229.690 
BTAX NET IKCOflE/IKVEST (DISC) 2.48 CROSS HELLS 8 10.0 2757.597 50.0 112.980 • 12.0 2406.082 60.0 -44.082 

15.0 1976.132 70.0 -195.527 
18.0 1633.510 80.0 -292.1?? 
20.0 1441.925 90.0 -366.195 
25.0 1057.596 100.0 -423. ?18 



TOTAL PHASE III PROVED UNDEVELOPED TABLE 15 

R E S E R V E S AHD E C O X O H I C S 

DATE: 08/31/87 
TIHE: 14:08.23 
FILE: PEN 
CETI: 0 

PENROSE "B-
ESCALATED CASE AS OF SEPTEHBER 15, 1987 

T. SCOTT HICUtAN I ASSOC 
PETRDLEUn COXSULTAKTS 

-PRICES- -OPERATIOHS. HS- 10.00 PCT 
-CXO- —CROSS PRODUCTION— NET PRODUCTION OIL CAS NET OPER SEVtAOV* NET OPER CAPITAL CASH FUJI CUH. DISC 
BO-YR OIL, HB8L CAS, mer OIL, H88L CAS, mer S/B s/n REVENUES HF TAXES EXPENSES COSTS, ns BTAX. ns BTAX. ns 

12-87 .000 .000 .000 .000 .00 .00 .000 .000 .000 .000 .000 .000 
12-88 29.090 8.729 21.818 6.547 19.40 1.40 432.437 32.521 46.196 1200.000 -846.280 -802.477 
12-89 44.184 13.253 321.13? 9.940 19.94 1.44 675.003 50.721 85.680 .000 538.602 -348.396 
12-90 37.448 11.236 2088 8.429 20.96 1.51 601.574 45.135 89.968 .000 466.471 9.121 
12-91 32.589 9.776 M.443 7.332 22.04 1.58 550.411 41.237 94.464 .000 414.710 298.072 

12-92 28.901 8.671 21.677 6.506 23.17 1.46 513.188 38.399 99.184 .000 375.605 535.986 
12-93 24.004 7.800 If. 504 5.851 24.36 1.75 485.411 36.272 104.144 .000 344.995 734.443 
12-94 23.458 7.098 17.743 5.324 25.61 1.83 464.198 34.645 109.352 .000 320.201 902.245 
12-95 21.718 6.512 16.28? 4.884 26.92 1.93 447.948 33.392 114.816 .000 299.740 1044.90? 
12-94 20.087 6.028 Hi. 065 4.522 28.30 2.02 435.465 32.424 120.560 .000 282.479 1147.118 

12-97 18.65? 3.597 13. ??6 4.199 29.74 2.12 425.208 31.434 126.276 .000 267.298 1272.254 
12-98 15.729 4.720 ll.??7 3.540 31.26 2.23 376.674 27.991 116.305 .000 232.378 1355.342 
12-99 13.773 4.133 1(1.332 3.102 32.85 2.34 346.709 25.740 112.402 .000 208.567 1423.2?? 
12- 0 8.499 2.610 4.524 1.959 34.24 2.46 228.229 14.929 73.272 .000 138.028 1444.083 
12- 1 7.517 2.255 Ii.637 1.492 34.40 2.58 198.281 14.700 65.784 .000 117.797 1495.812 

S TOT 328.058 98.418 241.052 73.827 24.59 1.77 6180.736 461.742 1338.403 1200.000 3160.591 1495.812 

KM. 14.830 5.054 1Z43? 3.793 34.40 2.84 445.548 32.??3 158.303 .000 254.250 1532.971 

TOTAL 344.908 103.474 2511.491 77.420 25.07 1.82 6626.284 494.735 1516.708 1200.000 3414.841 1552.971 

CUH. .000 . 000 KET OIL REVENUES (HS) 6485.075 —PRESENT HORTH PROFILE 
KET CAS REVENUES (HS) 141.209 DISC PH OF KET DISC PU DF KET 

ULT. 344.908 103.474 TOTAL REVENUES (HS) 6626.284 RATE BTAX. HS RATE BTAX, ns 

BTAX RATE OF RETURN (PCT) 47.45 PROJECT 1IFE (YEARS) 17.298 .0 3414.841 30.0 345.225 
BTAX PAYOUT YEARS 2.95 DISCOUNT RATE (PCT) 10.000 2.0 2888.343 35.0 214.458 
BTAX PAYOUT YEARS (DISC) 3.27 CROSS OIL HELLS 8 5.0 2270.583 40.0 113.313 
BTAX NET INCOTE/INVrsr 3.85 CROSS CAS UELLS .000 8.0 1803.150 45.0 33.47? 
BTAX NET INCOffE/IWEST (DISC) 2.38 CROSS HELLS 8 10.0 1552.971 50.0 -2?.?5? 

12.0 1340.888 60.0 -123.543 
15.0 1079.028 70.0 -187.194 
18.0 86?.302 80.0 -231.468 
20.0 752.022 90.0 -243.327 
25.0 517.962 100.0 -284.134 


