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Survey: Gyro
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-02 00 184 06 02

-06 00 183 45 086
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5000 022 98 68 5000 -10 05 15378 12
600 0 019 127 95 6000 -12 08 144 56 14
7000 031 196 60 7000 -15 09 149 95 18
8000 0.45 228 58 8000 -20 05 16593 21
9000 052 23530 900 0 -26 -02 183 43 26

‘ 1,000 0 063 240 67 1,000 0 -31 -10 198 01 33
1,100 0 074 24512 1,100 0 -36 -21 209 67 42
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Scientific Drilling International, Inc.
SDI Standard Survey Report
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r {WELL @ 0 Ousft (Original Well Elev) b
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linatio 2'5%2%% 31%351 %
244 64 32 21771 53
250 58 45 223 94 65
24153 59 228 11 80
1,500 0 100 240 87 -74 230 32 96
1,600 0 ' 087 24164 s -88 23190 112
1,700 0 079 242 69 1,699 9 -76 -101 233 07 126
1,800 0 025 257 05 1,799 9 -80 -109 23393 135
1,900 0 097 12227 1,899 9 -85 -104 23094 134
2,0000 193 116 96 1,999 9 97 82 220 30 127
2,1000 167 11457 2,099 8 -110 54 205 96 123
2,200 0 217 11942 2,199 8 -126 24 190 81 128
2,3000 261 113 26 2,2997 -14 4 13 174 69 145
2,4000 271 114 68 2,399 6 -16 3 56 161 10 17 2
2,500 0 258 11203 2,499 5 -181 98 151 56 2086
2,6000 209 105 39 2,599 4 -195 137 144 92 238
2,700 0 147 114 34 2,699 3 -205 16 6 140 98 263
2,8000 137 ‘ 113 18 2,799 3 -215 189 138 70 286
2,9000 129 115 56 2,899 3 -224 210 136 92 307
3,0000 144 110 55 2,999 2 -233 232 13523 329
3,1000 120 113 18 3,099 2 -24 2 253 13373 350
3,200 0 098 12152 3,199 2 -251 270 132 87 368
3,3000 080 118 65 3,299 2 -258 283 132 37 383
3,400 0 076 110 45 3,399 2 -26 4 296 13177 396
3,500 0 063 12472 3,499 2 =270 306 131 34 408
3,600 0 045 155 03 3,599 2 -276 313 131 47 417
3,700 0 038 181 35 3,699 2 -283 314 13202 423
3,8000 028 199 22 3,799 2 -289 313 132 66 426
3,900 0 027 187 87 3,899 2 -293 312 133 22 428
4,0000 024 200 07 3,999 2 -208 311 13373 431
4,100 0 035 222 53 4,099 2 -302 308 134 39 43 1
42000 . 043 22875 4,199 2 -307 303 135 30 431
43000 057 226 52 4,299 2 =312 297 136 46 431
44000 065 217 15 4,399 1 -320 290 137 86 432
4,500 0 074 210 41 4,499 1 -331 283 139 40 435
4,600 0 070 210 31 4,599 1 -341 277 140 95 440
4,700 0 062 22518 4,699 1 -350 270 142 39 442
48000 072 23182 47991 -368 26 1 143 89 443
49000 072 23522 4,899 1 -36 6 251 145 52 44 4
5,000 0 091 25043 4,999 1 -37 2 238 147 33 44 2
5,100 0 112 25537 5,099 1 =377 222 149 56 437
5,2000 112 258 18 5,199 1 -381 203 152 04 432
5,3000 088 259 36 5,299 1 -385 185 154 28 427
5,400 0 075 27144 53990 -386 171 156 08 422
55000 068 266 17 54990 -386 159 157 65 418
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Scientific Drilling International, Inc.
SDI Standard Survey Report
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5,700 0 01 226 29 5,699 0 -389 145 159 57
5,800 0 015 21084 5,799 0 2391 144 159 83
5,900 0 025 18145 5,899 0 -394 143 160 08
6,000 0 022 195 45 5,999 0 398 142 160 34 423
6,100 0 039 21678 6,099 0 403 140 160 87 426
6,200 0 069 22163 6,199 0 410 134 16194 431
6,3000 ' 112 241 68 6,299 0 419 121 163 89 43 6
6,400 0 120 25159 6,399 0 427 . 103 166 50 439
6,500 0 126 258 33 6,499 0 433 82 169 29 440
6,600 0 148 273 43 6,508 9 434 58 17237 438
6,700 0 144 274 74 6,698 9 432 33 175 67 433
6,800 0 175 32168 6,798 9 -419 11 178 53 419
6,900 0 239 334 53 6,898 8 -388 08 18113 388
7,0000 234 314 36 6,998 7 -355 -31 185 03 357
71000 126 294 87 7,008 7 336 56 189 42 341
7,2000 098 292 06 7,198 6 -329 -74 192 65 337
73000 090 23272 7,298 6 330 88 194 91 342
74000 107 234 34 7,398 6 =340 -10 2 196 65 355
7,500 0 091 237 91 74986 -350 16 198 35 369
7,600 0 081 264 26 7,598 6 355 130 200 09 378
7,700 0 " ost 30207 7,698 6 -353 141 201 84 380
7,800 0 071 30187 . 77986 347 151 203 56 378
7,900 0 022 15 91 7,898 6 -34 2 -156 204 53 375
8,000 0 025 4814 7.0986 . 338 154 204 44 372
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Jameson "26" Federal #4H
Wellbore: VH - Job #32K11111080

Eddy County, NM
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SITE DETAILS Eddy County, NM
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Zone: New Mexico Eastern Zone
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PathFinder Energy Services, Inc.
COG OPERATING, LLC. Survey Report

JAMESON 26 FEDERAL #4H

EDDY COUNTY, NEW MEXICO

Rig:Patriot #6

PathFinder Office Supervisor: STEVE BIBB

PathFinder Field Engineers: P.DAS
K.THURMAN

Survey Calculations by RX5 V6.03E using Minimum Curvature

Page 01/03
Tie-in Date: 11/11/2011
Date Completed: 11/16/2011

Survey Horiz. Reference:WELLHEAD
Ref Coordinates: LAT:32.22.9.0518 N LON:104.3.34.3040 W

GRID Reference:NAD83 new mexico east Transverse Mercator
Ref GRID Coor: X: 625871.9000 Y: 498147.8700

North Aligned To:GRID NORTH

Total Magnetic Correction: 7.63°EAST TO GRID

Vertical Section Plane: 180.00

Survey Vert. Reference: 17.50' Kelly Bushing To Ground

Altitude:3143.50' Ground To MSL

Measured Incl Drift TVD Course Vertical
Depth Dir. Length Section
(f) ~  (deg) (deg) ) - (f) (ft)
- TIED INTO SCIENTIFIC DRILLING GYRO SURVEY @ 7800'MD.
7800.00 0.71 301.87 7798.58 0.00 34.68
THE FOLLOWING ARE PATHFINDER MWD SURVEYS.

7927.00 7.39 186.22 7925.24 127.00 42.40
7958.00 1.78 185.70 7955.80 31.00 47.53
7990.00 15.39 183.50 7986.90 32.00 55.02
8022.00 18.73 180.86 8017.49 32.00 64.40
8054.00 22.42 179.98 8047.44 32.00 75.64
8086.00 26.03 180.69 . 8076.62 32.00 88.77
8118.00 29.81 181.92 8104.89 32.00 103.75
8149.00 33.59 182.97 8131.26 31.00 120.02
8180.00 37.72 183.50 8156.44 31.00 138.05
8213.00 41.33 - 183.24 8181.89 33.00 159.01
8245.00 43.26 182.53 8205.56 32.00 180.52
8277.00 45.64 182.00 8228.40 32.00 202 .91
8309.00 48.72 182.00 8250.15 32.00 226.37
8340.00 52.14 181.65 8269.90 31.00 250.25
8372.00 56.01 181.74 8288.67 32.00 276.14
8404.00 60.23 182.18 8305.57 32.00 303.29
8436.00 64.28 182.00 8320.46 32.00 331.59
8468.00 67.80 181.92 .8333.45 32.00 360.81
8499.00 71.75 182.18 8344.17 31.00 389.87
8531.00 74.57 182.27 8353.44 32.00 420.48
8563.00 77.03 182.18 8361.29 32.00 451.47
8595.00 80.81 182.00 8367.43 32.00 482.85
8627.00 82.22 181.74 8372.16 32.00 514.48

TOTAL
Rectangular Offsets
() (ft)
34688 15.16 W
4240 S 16.72 W
47538  17.25W
55.02 S 17.83wW
64.40 S 18.17W
75.64 S 18.24 W
88.77 S 18.32 W
103.75S 18.68 W
120.02 S 19.38 W
138.05S 2040W
159.01 S 2163 W
180.52 S 22,72 W
202918 23.80W
226.37 S 2442 W
250.25 S 2518 W
276.14 8 2594w
303.29 S 26.88 W
331.598 2791 W
360.81 S 2891 W
389.87 S 29.95 W
420.48 S 31.14W
45147 S 32.34W
482.85 S 33.49wW
51448 S 3452 W

Closure
Dist Dir
(ft) (deg)

37.85@
45.57@

50.56@
57.84@
66.91@
77.81@

90.64@
105.41@
121.57@
139.55@

. 160.48@

181.94@
204.28@

227.68@

251.51@
277.36@
304.48@
332.76@

361.97@
391.02@
421.63@
452.63@

484.01@
515.64@

203.61
201.52

199.94
197.96
195.75
193.56

191.66
190.20
189.17
188.41

187.75
187.17
186.63

186.16

185.75
185.37
185.06
184.81

184.58
184.39
184.24
184.10

183.97
183.84

DLS

(dg/100ft)

0.00
6.08

14.16
11.39
10.71
11.57

11.32
11.95
12.32
13.36

10.95
6.21

7 2
LTS 2~

9.62

11.07
-12.10
13.24
12.67

11.00
12.77
8.82
7.69

11.83
4.48



PathFinder Energy Services, Inc.

Survey Report
COG OPERATING, LLC.
JAMESON 26 FEDERAL #4H
EDDY COUNTY, NEW MEXICO Page 02/03
RIG:Patriot #6
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS
Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) (ft) () (ft) (ft) (ft) (ft) (deg) (dg/100ft)
8656.00 85.12 181.57 8375.35 29.00 543.29 543.29 S 3535W 544.44@ 183.72 10.02
8688.00 88.29 181.04 8377.19 32.00 5§75.22 575.22 S 36.08 W 576.35@ 183.59 10.04
8751.00 89.16 181.04 8378.59 63.00 638.20 638.20 S 37.22W 639.28@ 183.34 1.38
8846.00 88.90 180.34 8380.20 95.00 733.18 733.18 S 38.37TW 734.18@ 183.00 0.79
8941.00 89.08 181.04 8381.88 95.00 828.15 828.15S 39.51W 829.10@ 182.73 0.76
9037.00 88.90 180.07 8383.57 96.00 924.13 924.13 S 4044 W 925.02@ 182.51 1.03
9133.00 88.99 180.16 8385.34 96.00 1020.12 1020.12 S 4063W 1020.93@ 182.28 0.13
9228.00 88.99 179.63 8387.01 95.00 111510 111510 S 4046 W 1115.84@ 182.08 0.56
9323.00 90.13 179.90 8387.74 95.00 1210.10 1210.10S 40.07W 1210.76@ 181.90 1.23
9419.00 90.31 179.81 8387.37 96.00 1306.10 1306.10S 39.82W 1306.70@ 181.75 0.21
9514.00 90.13 179.11 8387.01 95.00 - 1401.09 1401.09S 38.93W 1401.63@ 181.59 0.76
9610.00 89.60 178.80 8387.23 96.00 1497.07 1497.07S 3718 W 1497.54@ 181.42 0.64
9705.00 88.72 180.42 8388.63 95.00 1592.06 1592.06 S 36.53W 159248@ 181.31 1.94
9801.00 89.43 181.61 8390.18 96.00 1688.03 1688.03 S 38.23W 168846@ 181.30 1.44
9896.00 89.43 181.64 8391.12 95.00 1782.98 1782.98 S 4093 W 1783.45@ 181.31 0.03
9991.00 90.84 183.43 8390.90 95.00 1877.89 . 1877.89S 4513 W 1878.43@ 181.38 2.40
10087.00 90.75 182.76 8389.57 96.00 197374 1973748 5021 W 1974.38@ 181.46 0.70
10182.00 91.10 182.86 8388.03 95.00 2068.61 2068.61S 5497 W 2069.34@ 181.52 0.38
10278.00 91.19 182.41 8386.11 96.00 2164.49 2164.49S 59.38 W 2165.30@ 181.57 0.48
10373.00 88.81 182.71 8386.11 95.00 2259.39 2259.39S 63.62W 2260.28@ 181.61 2.53
10468.00 88.81 182.62 8388.09 95.00 2354.26 2354.26 S 68.04 W 2355.25@ 181.66 0.09
10563.00 89.08 182.59 8389.84 95.00 2449.15 2449.15S 7236 W 2450.22@ 181.69 0.29
10659.00 89.25 182.37 8391.23 96.00 254505 2545.05S 76.51 W 2546.20@ 181.72 0.29
10754.00 89.34 182.21 8392.40 95.00 2639.96 2639.96S 80.30 W 2641.19@ 181.74 0.19
10849.00 89.60 181.65 8393.28 95.00 273491 273491 S 83.50 W 2736.18@ 181.75 - 0.65
10945.00 90.13 181.44 8393.51 96.00 2830.87 2830.87 S 86.09W 2832.18@ 181.74 0.59
11040.00 87.85 181.47 8395.18 95.00 292582 2925.82S 88.50 W 2927.16@ 181.73 2.40
11136.00 88.81 181.19 8397.98 96.00 3021.75 3021.75S 90.73W 3023.11@ 181.72 1.04



PathFinder Energy Services, Inc.

Survey Report

COG OPERATING, LLC.

JAMESON 26 FEDERAL #4H

EDDY COUNTY, NEW MEXICO Page 03/03

RIG:Patriot #6
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS

Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) (ft) (ft) (ft) (ft) () (ft) (deg) (dg/100ft)
11231.00 88.46 180.91 8400.24 95.00 3116.71 3116718 9247W 3118.08@ 181.70 0.47
11327.00 89.87 181.20 8401.64 96.00 3212.68 3212.68S 9424 W 3214.06@ 181.68 1.50
11421.00 90.75 181.30 8401.13 94.00 3306.65 3306.65S 96.29 W 3308.06@ 181.67 0.94
11517.00 89.43 181.33 8400.98 96.00 3402.63 3402.63 S 98.49W 3404.05@ 181.66 1.38
11612.00 89.78 181.57 8401.64 95.00 3497.59 3497.59S 100.90 W 3499.05@ 181.65 0.45
11707.00 90.13 181.20 8401.71 95.00 3592.57 3592.57S 103.19W 3594.05@ 181.65 0.54
11803.00 88.72 180.67 8402.68 96.00 3688.55 3688.55S 104.76 W 3690.03@ 181.63 1.57
11898.00 88.99 180.50 8404.57 95.00 3783.52 3783.52S 105.73W 3785.00@ 181.60 0.34
11993.00 89.16 179.83 8406.11 95.00 3878.51 3878.51S 106.00W 3879.96@ 181.57. 0.73
12089.00 89.43 179.32 8407.29 96.00 397450 3974.50S 105.29W 3975.89@ 181.52 0.60
12184.00 89.52 179.04 8408.16 95.00 4069.48 4069.48S 103.93W 4070.81@ 181.46 0.31
12279.00 89.52 178.36 8408.96 95.00 4164.46 4164.46S 101.78W 4165.70@ 181.40 0.72
STRAIGHT-LINE PROJECTION TO BIT @ 12390" MD.

12390.00 89.52 178.36 .111.00 4275.41 4275418 4276.54@ 181.32 0.00

8409.89

98.60 W



