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METHODOLOGY

RECOVERY EFFICIENCY IS DEFINED AS THE RATIC OF ESTIMATED ULTIMATE
RECOVERY (EUR) DIVIDED BY THE ESTIMATE OF THE ORIGINAL GAS IN PLACE.
ESTIMATED ULTIMATE RECOVERY IS OBTAINED BY DECLINE CURVE ANALYSIS
ON EACH INDIVIDUAL WELL.

HISTORICAL FIELD PERFORMANCE OF BDU WELLS SHOWS THAT EXPONENTIAL
DECLINE IS THE MOST COMMON FORM OF DECLINE.

ORIGINAL GAS IN PLACE 1S CALCULATED BY USING THE STANDARD EQUATION:

— OGIP = 7758 * A * Hnet * Phi * ( 1- Swi) / Bgi = MSCF
— Bgi =5.02 *Zi*Ti/Pi = Reservoir Barrels/MSCF

Equations can be found In : Gas Reservoir Engineering, J. Lee & R.A. Wattenbarger. Chapter 10, page 231
A=Areain acres, Hnet = Net thickness, Phi = Porasity, Swi = Initial water saturation, Bgi = Formation volume factor.
Walues of Z, can be read off the enclosed graph under Gas Property Section.

Standard conditions are: t =60 F =520 R, p= 14.65 psla., included in the 5.02 constant.



TYPICAL RECOVERY EFFICIENCIES FOR VARIOUS TYPES OF RESERVOIR AND
PRIMARY DRIVE MECHANISM

EXPECTED RECOVERY % OOIP CR OGIP

DRIVE MECHANISM
OIL EXPANSION 2

GAS EXPANSION

SOLUTION GAS 10
GAS CAP 20
WATER DRIVE 25

GRA\ AT AE e n-mn.* 30
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* DeSorcy D.J. “Estimation Methods for Proved Recoverable Reserves for Oil
and Gas, . “ Procedings 10™ world Petroleum Congress, Bucharest,

Romania (1979).



THEORETICAL RECOVERY EFFICIENCY FOR A DRY GAS
RESERVOIR

Gas Recovery Efficiency Estimates:

— J Lee and R.A. Wattenberger, “ Gas reservoir
Engineering” , page 231.

F=1-(Bgi/Bga) = 1 — (Pa*Zi)/(Pi*Za)
PRESSURE RANGE IN SUBJECT AREA: 500 — 650 PSI
F RANGE =.74 - .81



SUMMARY OF OGIP CALCULATIONS



N ORIGINAL GAS IN PLACE :
ASSUMED DRAINAGE AREA = 640 ACRES
AREA ? | 2 1 eg T G 0GIP
WELL ACRES|{ PHI*HNET |PSIA BBL/MCF!RANKINE BCF
1 18300116 ACTIVE 640 12.99 656 | 0.758 3.192 550 0.716 14.466
2 183002 1F ACTIVE - ANOMALOUS PERFORMER | 640 11.37 656 | 0.758 3.192 550 0.637 11.270
3 1830121G ACTIVE 640 13.21 6611 0.756 | 3.158 550 0.841 17.454
[ 4 183013 1K PA, NEVER PRODUCED
5 18302411 ACTIVE 540 10.30 539 | 0.766 3.307 550 0.677 10.469
5 18310216 TA ON 2008, ONLY TESTED
7 1831051G PA, NEVER PRODUCED
8 1831111G TA ON 2008, ONLY TESTED
9‘!_ 1831121F PA, NEVER PRODUCED
1('.!1 1831122F TA ON 2012 640 3.58 534 | 0.814 4.205 550 0.566 2.3%
11 18311316 ACTIVE 640 A.64 522 | 0.820 4.337 550 0.552 2.933
12 1831161F ACTIVE 640 7.08 5541 0.786 3.654 550 0.538 5.180
13 18311B1F PA, NEVER PRODUCED
14 1831221G PA, NEVER PRODUCED
15 1831231G PA, NEVER PRODLICED
16 183212416 TA CN 2009 640 220 514! 0.824 4422 550 0.578 1.428
17 18312916 ACTIVE 640 6.78 592 | 0.787 3.674 550 0.543 5.023
18 1831301G ACTIVE 640 5.67 611] 0.7728 3.514 550 0.652 5,225
§ 19 18313414 PA, NEVER PRODUCED
.-20 19302116 ACTIVE 640 7.75 551} 0.806 4.038 550 0.575 5.481
21 1930221G TA ON 2009 640 6.62 600 | 0.783 3.600 550 0,591 5,393
22 1930241) ACTIVE 640 15.70 5931 0.786 3.662 550 0.682 14,515
23 1930251) ACTIVE 640 13.38 604 { 0.781 3.570 550 0.686 12.760
24 1930261F ACTIVE BAD 9.87 6371 0.767 | 3.326 550 0.657 9.687
25 1930271 P ACTIVE - ANOMALDUS PERFORMER | 640 6.4% 638 | 0.766 3.317 550 0.642 6,235
26 1930281G TA, NEVER PRODUCED
27, 1930331F ACTIVE 640 9.71 629 0.770 3,382 550 0.648 9.23%
28 1930351G ACTIVE 640 10.88 6581 0.758 1 3.179 550 0.632 10.731
29} 19303616 ACTIVE 640 11.33 637 ¢ 0.767 3322 550 0.659 11,156
30'F 19311911 ACTIVE 640 8.55 573; 0.795 3.831 550 0.593 6.573
[31 19312316 PA, NEVER PRODUCED
32 19313111 ACTIVE 640 11.14 610 [ 0.779 3.526 550 0.697 10.937
33 1931351F PA, NEVER PRODUCED
TOTAL OGIP EXCLUDING ANOMALOUS WELLS 161.04




| _|ORIGINAL GAS IN PLACE ;
RIGIN, T :
ASSUMED DRAINAGE AREA = 160 ACRES ]
AREA P zl Bgl 1 5G oGIP
WELL ACRES| PHI*HNET iPSIA BEL/MCF| RANKINE BCF
1f 18300116 ACTIVE 160 12.99 656] 0758 | 3.192 | 550 0.716 3616
21 1830021F | ACTVE-ANOMALDUSPERFORMER | 160 11.37 656] 0758 § 3192 | 550 0.637 2.818
3] 1830121G ACTIVE 160 13.21 661] 0756 i 3158 | 550 0.841 4364
L 4 183013 1K PA, NEVER PRODUCED
5| 1830241) ACTIVE 160 10.30 639§ 0.766 ! 3307 | 550 0.677 2617
3] 1831021 G TA ON 2008, ONLY TESTED
7 1831051G PA, NEVER PRODUCED
8 18311116 TA ON 2008, ONLY TESTED
9 1831121F PA, NEVER PRODUCED
10i 183112 2F TA ON 2012 160 3.58 5343 0.814 4,205 550 0.566 0.598
11] 18311316 ACTIVE 160 4.64 522} 0.820 | 4337 | 5% 0.552 0.733
12l 1831161F ACTIVE 160 7.09 594} 0,786 | 3654 | 550 0.538 1.295
13 1831181F PA, NEVER PRODUCED
141 18312216 PA, NEVER PRODUCED
15 18312316 PA, NEVER PRODUCED
18] 183212416 TA ON 2009 160 2.20 5141 0824 | 442 | 550 0.578 0.357
17] 18312916 ACTIVE 160 6.78 592! 0.787 | 3674 | 550 0.548 1,256
18] 1831301G ACTIVE 160 5.67 611 0778 | 3514 | 550 0.652 1.306
fio] 18313414 PA, NEVER PRODUCED
20, 19302116 ACTIVE 160 7.75 5511 0.806 | 4.038 | 550 0.575 1.370
21 1930221G TA ON 2009 160 6,62 600 | 0783 3.600 550 (.591 1.348
22 1930241) ACTIVE 160 15.70 593 | 0.785 3.662 550 0.682 3.630
23 19302511 ACTIVE 160 13.38 604 { 0.781 3,570 S50 0.686 3.150
24 1930261F ACTIVE 160 9.87 637 | 0.767 3.326 550 0.657 2.422
25 1930271P ACTIVE - ANOMALOUS PERFOAMER | 160 6.49 638 ] 0.766 3.317 550 0.642 1.559
26 1930281G TA, NEVER PRODUCED
27 1930331F ACTIVE 160 2.71 629] 0770 | 3382 | 550 0.648 2,300
28 19303516 ACTIVE 160 10.88 658 | 0.758 | 3,179 | 550 0.632 2,683
29j 1530361G ACTIVE 160 11.33 637 | 0.767 3322 550 0.659 2.789
300 1931191) ACTIVE 160 855 573 079 | 3831 | S50 | 0508 1,643
131 1931231G PA, NEVER PRODUCED
32 19313114 ACTIVE 160 11.14 pl0 | 0.779 3526 550 0.657 2.734
33  1931351F PA, NEVER PRODUCED

TOTAL OGIP EXCLUDING ANOMALOUS WELLS

40.26




GAS PROPERTIES
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SUMMARY OF ESTIMATED ULTIMATE

RECOVERY CALCULATIONS BASED ON DECLINE CURVE ANALYSIS



_{ESTIMATED ULTIMATE RECOVERIES

EUR
WELL CUMULATIVE PRODUCTION REMAINING MMSCE
PRE LEG 10
1 18300116 ACTIVE 543.9 1,768.0 2,4118
2 183002 LF ACTIVE - ANOMALOUS PERFORMER 3,995.6 10,949.0 14,944.6
3] 18301216 ACTIVE 1,404.5 3,132.1 4,536.6
[4] 1830131¢ PA, NEVER PRODUCED
5 1830241 ACTIVE 150.0 118.9 269.0
6 18310216 | TAON_2008, ONLY TESTED
7 18310516 P4, NEVER PRODUCED
8  1831111G | TAON 2008, GNLY TESTED
9. 1831121F PA, NEVER PRODUCED
100 1831122F TAON 2012 37.9
11 18311316 ACTIVE 206.4 26,0 252.4
120 1831161F ACTIVE 501.1 749.5 1,250.6
13]  1831181F PA, NEVER PRODUCED
147 18312716 PA, NEVER PRODUCED
15] 18317316 PA, NEVER PRODUCED
16, 18321241G TA ON 2009 35.1
17, 18312916 ACTIVE 2.1 211.9 234.0
18' 18313016 ACTIVE 272.8 228.3 501.1
(18] 18313414 PA, NEVER PRODUCED
20, 19302116 ACTIVE 313 162.2 193.5
71| 1930216 TA ON_2009 106
22{  1930241J ACTIVE 140 66.0 2070
23 1930251) ACTIVE 740.0 1,790.2 1,665.2 4,195.5
24 1930261F ACTIVE 173.0 105.3 278.3
25? 1930271P ACTIVE - ANOMALOUS P ERFORMER 4,208.0 5,352.8 5,677.9 15,239,7
{268 19302816 TA, NEVER PRODUCED
[277 1930331F ACTIVE 650.3 1,695.3 2,345.7
280 19303516 ACTIVE 1,212.1 3,000.8 4,212.9
290 19303616 ACTIVE 7715 1,533.2 2,564.4 4,860,1
30, 1931191) ACTIVE 1,407.2 2,196.8 3,604.0
32 19312316 PA, NEVER PRODUCED
32l 1931311) ACTIVE 87.5 330.8 418.3
33]  1931351°F PA, NEVER PRODUCED
TOTALEUR EXCLUDING ANOMALOUS WELLS] 29,780




ESTIMATED ULTIMATE RECOVERY

* TOTAL VOLUME RECOVERED FROM CURRENT ACTIVE WELLS:

* EUR =29.780 BCF

* NUMBER OF CURRENT ACTIVE WELLS: 16
~ Excludes 2 anomalous wells: 1930271Pand 1830021 G

* ESTIMATED AVERAGE RECOVERY PER WELL = 1.9 BCF



DECLINE CURVE ANALYSIS

ALL CURRENT ACTIVE WELLS
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SUMMARY OF RECOVERY EFFICIENCY
CALCULATIONS



|RECOVERY EFFICIE]

1ES

_ IRSSUMED DRAINAGE AREA =640 ACRES

EUR AREA|  oGIp RECOVERY
WELL MMSCF ACRES|  BCF EFFICIENCY
i 18300116 ACTIVE 24118 640 |  14.466 0.167
2 1830021F ACTIVE - ANDMALOUS PERFORMER 14,944.6 640 11.270) 1326
31 18301216 ACTIVE 4,536.6 640 | 17.45¢ 0.260
L4 1830131k PA, NEVER PRODUCED
5 1830241) ACTIVE 69,0 640 | 10469 0,026
6 1831021G | TAON 2008 ONLY TESTED
,_1}__ 18310516 PA, NEVER PRODUCED
8. 18311116 | TAON 2008, ONLY TESTED
s 1B3112if PA, NEVER PRODUCED
10, 1831122F TAON 2012 37.9 40 2.394 0.016
11 18311316 ACTIVE 252.4 640 2.933 0.086
12]  1831161F ACTIVE 1,250.5 640 5,180 0,241
13  1831181F A, NEVER PRODUCED
14 18312216 PA, NEVER PRODUCED
15 18312316 PA, NEVER PRODUCED
_1_s: _1831241G | TAON 2009 _ 35.1 640 1,428 005
17, 1831216G ACTIVE 234.0 640 5.023 0.047
18' 18313016 ACTIVE 503.1 640 5.225 0.006
19, 1831341A PA, NEVER PRODUCED
2t 19302116 ACTIVE 153.5 640 5.481 0,035
) 1630216 | TAON 2008 10.6 640 5393 | 0002
21 19302414 ACTIVE 207.0 640 | 14519 0.014
3 1930251} ACTIVE 4,105.5 640 | 12.760 0.329
4 1930261F ACTIVE 783 640 9.687 0.025
ZSF 1930271P ACTIVE - ANOMALOUS PERFORMER 15,239.7 640 5.235 2.444
{26 18302816 TA, NEVER PRODUCED
{27 1930331F ACTIVE 2,345.7 610 | 923 0.254
28 1933516 ACTIVE 4,212.9 640 1 10.731 0.393
23, _ 19303616 ACTIVE_ | 48691 i 640 | 11156 0438
30 1931191) ACTIVE 3,604.0 640 6573 0.548
(31 193173iG__ | _PA, NEVERPRODUCED
32 1931311 ACTIVE 418.3 640 | 10937 0.038
33" 1931351F PA, NEVER PRODUCED
TOTAL 29,780 16104

SPACING = 640 ACRES/WELL

TOTAL EUR = 29.780 BCF
TOTAL OGIP = 181.04 BCF

OVERALL RECOVERY EFFICIENCY =29.78/161.04= 18.56%

EXCLUDES ANOMALOUS WELLS



| | RECOVERY EFFICIENCIES

ASSUMED DRAINAGE AREA = 160 ACRES

£UR AREA | OGIP RECOVERY
WELL MMSCF [ACRES|  BCF EFFICIENCY
1" 18300116 ACTIVE 2,411.8 160 1616 0.667
SI 1830021F ALTIVE - ANOMALDUS PERFORMER 14,9446 160 2818 5.304
3 18301216 ACTIVE 48,5366 160 4.364 1.040
fal 1330131k A, NEVER PRODUCED
5| 1830241) ACTIVE 269.0 160 2617 0.103
6 1831021G | TAON 2008 ONLYTESTED
7 1831051G PA, NEVER PRODUCED
& 18311116 | TAON 2008 ONLY TESTED
9 1831221F Pa, NEVER PRODUCED
300 1831122F TAON 2012 37.9 160 0,598 0.063
1l 18311316 ACTIVE 2524 160 0.733 6344
1) 1831361F ACTIVE 1,250.6 160 1295 0.966
130 1831181F PA, NEVER PRODUCED
14 18312216 PA, NEVER PRODUCED
15) 18312316 pA, NEVER PRODUCED
16| 18321241G T4 ON 2009 35.1 160 0.357 0.098
7] 1831291G ACTIVE 234.0 160 1256 0.186
18] 18313016 ACTIVE 501.1 160 1306 0,384
{19l 18313414 Pa, NEVER PRODUCED
20 19302116 ACTIVE 193.5 160 1370 0.141
21 19302216 TAON 2009 i 10.6 160 1.348 0.008
2 1930241) ACTIVE 207.0 150 2.630 0,057
2 1930251) ACTIVE 4,1955 150 3.190 1315
24 1930261F ACTIVE 278.3 150 2,422 0.115
2! 193072717 ACTIVE - ANOMALOUS PERFORMER 15,2397 180 1,559 9.778
126 19302816 TA, NEVER PRODUCED
{27 1930331F ACTIVE 2,345.7 160 2309 1.016
28 1530351G ACTIVE __4n28 160 2683 1570
25 19303616 ACTIVE 4,869.1 160 2.789 1.745
30 1931191) ACTIVE 3,504.0 160 1643 2.193
{3t 19312316 PA, NEVER PRODUCED
520 1031311) ACTIVE 418.3 160 2734 0.153
33l 1931351F PA, NEVER PRODUCED
TOTAL 3,780 40.26

SPACING = 160 ACRES/WELL

TOTAL EUR = 29.780 BCF
TOTAL OGIP = 40.26 BCF

OVERALL RECOVERY EFFICIENCY = 29.78/40.264 = 74.4%

EXCLUDES ANOMALOUS WELLS



