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Company: COG Operating (Concho) LLC
Lease/Well: Firefox 4 Federal Com/No 005H
Location: S4 T19s R31e
Rig Name: Patriot 6
State/County: New Mexico/Eddy
Latitude: 32.68, Longitude: -103.88
GRID North is 0.24 Degrees East of True North

VS-Azi: 0.00 Degrees ’

RKB : 17 Feet

DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: ...ederal com #5h gyro survey.ut
Minimum Curvature Method
Report Date/Time: 7/2/2013 / 12:27

Vaughn Energy Services
(432) 563-5444
Gardendale, TX 79758
Surveyor: Dustin Wedel
Firefox 4 Federal Com No 005H / APl 30-015-41423

Closure

Measured Incl Drift " Closure Dogleg
Depth Angle Direction TVD +N/-S +E/-W Distance Direction Severity
FT Deg Deg FT FT FT FT Deg Deg/100
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 an
100.00 0.25 320.36 100.00 0.17 -0.14 0.22 320.36 0.25
200.00 0.26 0.73 200.00 - 0.57 -0.28 0.63 333.73 0.18
300.00 0.06 268.46 300.00 0.79 -0.33 0.85 337.53 0.27
400.00 0.08 233.62 © 400.00 0.74 -0.44 0.86 329.22 0.06
500.00 0.33 170.88 500.00 0.41 -0.46 0.61 311.43 0.30
600.00 0.31 181.76 600.00 -0.15 -0.42 0.45 250.45 0.07
700.00 0.40 163.09 699.99 -0.75 -0.33 0.82 203.64 0.15
800.00 0.46 172.49 799.99 -1.48 -0.18 1.49 186.73 0.09
900.00 0.45 172.82 899.99 -2.27 -0.07 2.27 181.84 0.01
1000.00 0.50 154.58 999.98 -3.06 0.16 3.07 176.92 0.16
1100.00 0.41 167.37 1099.98: -3.79 0.49 3.82 172.61 0.09
1200.00 0.27 119.40 . 1199.98 -4.24 0.84 . 4.32 168.82 0.26
1300.00 0.63 83.28 1299.98. 4.29 1.59 4.58 169.70 0.44
1400.00 0.74 75.03 1399.97 -4.06 2.75 4.91 145.86 0.15
1500.00 0.88 88.26 1499.96 ' -3.87 4.14 5.67 133.05 0.23
1600.00 0.81 82.82 1699.95 -3.76 . 5.61 6.75 123.82 0.10
1700.00 0.89 77.08 1699.94 -3.50 7.07 7.89 116.32 0.12
1800.00 0.94 82.21 1799.93 -3.21 8.64 9.22 110.40 0.10
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Measured Incl Drift Closure Closure Dogleg
Depth Angle Direction TVD +N/-S +E/-W Distance Direction Severity
FT Deg Deg FT FT FT FT Deg Deg/100
1900.00 1.24 82.80 1899.91 -2.97 10.52 10.93 105.74 0.30
2000.00 1.51 82.04 1999.88 -2.65 12.90 13.17 101.61 0.27
2100.00 2.08 83.02 2099.83 -2.25 16.00 16.16 . 97.99 0.58
2200.00 2.08 85.67 2199.76 -1.89 19.61 19.70 95.50 0.10
2300.00 1.17 75.84 2299.72 -1.50 22.41 22.47 93.83 0.95
2400.00 0.50 77.06 2399.71 -1.15 23.83 . 23.86 92.77 0.67
2500.00 0.08 6.45 2499.71 -0.99 24.26 24.28 92.33 0.48
2600.00 0.29 4.02 2599.71 -0.67 24.29 24.30 . 91.57 0.21
2700.00 0.24 329.77 2699.71 -0.23 24.20 24.20 90.55 0.16
2800.00 0.42 324.79 2799.71 0.25 23.88 23.88 89.40 0.18
2900.00 0.44 330.12 2899.70 0.89 23.48 23.49 87.84 0.05
3000.00 0.56 309.17 2999.70 1.53 22.91 2296 86.18 0.21
3100.00 0.71 294.81 3099.69 2.09 21.97 22.07 84.56 0.22
3200.00 0.71 295.28 3199.69 2.61 20.86 21.02 82.85 0.01
3300.00 0.86 293.95 3299.68 3.18 19.61 19.87 80.78 0.16
3400.00 0.95 297.22 3399.66 3.87 18.18 18.59 77.98 0.11
3500.00 0.83 298.43 3499.65 4.59 16.81 17.42 74.71 0.13
3600.00 0.84 296.25 3599.64 5.26 16.52 16.38 71.26 0.03
3700.00 0.96 299.36 3699.63 6.00 14.13 15.35 66.99 0.13
3800.00 0.87 293.99 3799.62 6.72 12.70 14.37 62.11 0.12
3900.00 0.85 285.60 3899.60 7.23 11.28 13.40 57.34 0.13
4000.00 0.80 282.38 3999.59 7.58 9.88 12.45 52.50 0.07
4100.00 0.90 284.24 4099.58 7.93 8.43 11.57 46.78 0.10
4200.00 0.96 270.56 4199.57 8.13 6.84 10.62 40.08 0.23
4300.00 1.07 269.21 4299.55 8.12 5.07 9.57 31.98 0.11
4400.00 1.32 277.57 4399.53 8.26 3.00 8.79 19.96 0.30
4500.00 1.56 274.63 4499.50 8.52 0.50 8.54 3.36 0.26
4600.00 1.62 264.30 4599.46 8.49 -2.27 8.79 345.05 0.29
4700.00 2.06 252.96 4699.41 7.82 -5.39 9.50 325.44 0.57
4800.00 255 250.21 4799.33 6.54 -9.20 11.29 305.42 0.51
4900.00 2.82 25993 4899.22 5.33 -13.72 14.72 291.25 0.51
5000.00 2.69 258.05 4999.10 4.39 -18.43 18.95 283.40 0.15
5100.00 2.7 255.42 5098.99 3.31 -23.01 23.25 278.19 0.13
5200.00 2.72 253.03 5198.88 2.02 -27.57 27.64° 274.20 0.11
5300.00 2.69 252.02 5298.77 0.61 -32.07 32.08 271.09 0.06
5400.00 2.72 251.87 5398.66 -0.85 -36.56 36.57 268.66 0.04
5500.00 2.75 250.28 5498.55 -2.40 -41.07 41.14 266.65 0.08
5600.00 2.65 252.14 5598.43 -3.92 -45.52 45.69 265.08 0.13
§700.00 3.18 251.40 5698.30 -5.51 -50.36 50.66 263.75 0.53
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Measured Incl Drift . Closure Closure Dogle?g
Depth Angle Direction TVD +N/-S +E/-W Distance Direction- Severity
FT Deg Deg FT FT FT FT Deg Deg/100
5800.00 3.42 25214 5798.14 -7.31 -55.83 56.30 262.54 0.24
5900.00 1.68 246.93 5898.04 -8.80 --60.01 60.66 261.66 1.75
"6000.00 0.95 222,85 5998.01 -9.99 -61.93 62.73 260.84 0.90
6100.00 1.02 229.37 6097.99 -11.18 -63.17 64.15 259.97- 0.13

6200.00 0.83 226.09 6197.98 -12.26 -64.37 65.52 259.22 0.20
6300.00 0.93 241.13 6297.97 1315 -65.60 66.91 258.66 0.25
6400.00 1.06 232.83 6397.95 -14.10 -67.05 68.52 258.12 0.19
6500.00 0.23 175.46 6497.95 -14.86 -67.78 69.39 257.63 0.96
6600.00 '0.38 40.01 6597.95 -14.81 -67.54 69.15 257.63 0.57
6700.00 0.63 300.97 6697.94 -14.27 -67.80 69.28 258.11 0.78
6800.00 0.81 283.64 6797.94 -13.82 -68.95 70.32 258.66 0.28
6900.00 0.85 291.67 6897.93 -13.38 -70.33 71.59 259.23 0.12
7000.00 0.62 286.44 6997.92 -12.95 -71.54 72.70 259.74 0.23
7100.00 0.71 290.99 7097.91 -12.58 -72.63 73.71 260.17 0.10
7200.00 0.57 286.26 7197.91 -12.22 -73.69 74.69 260.58 0.14
7300.00 0.76 336.23 7297.90 -11.48 -74.43 75.31 261.24 . 0.59
7400.00 0.66 334.67 7397.89 -10.35 -74.95 75.66 262.14 0.10
7500.00 0.98 343.72 7497.88 -9.00 -75.43 75.97 263.19 0.34
7600.00 1.09 337.27 7597.86 -7.30 -76.04 . 76.39 264.52 0.16
7700.00 1.02 336.84 7697.85 -5.60 -76.76 76.97 265.83 0.07
7800.00 1.08 314.52 7797.83 -4.12 -77.79 77.90 266.97 0.41
7900.00 1.04 32817 7897.81 -2.68 -78.94 78.98 268.05 0.26
8000.00 1.10 326.60 7997.80 - -1.142 -79.94 79.95 269.20 0.06
8100.00 1.06 313.41 8097.78 0.32 -81.14 81.14 270.22 0.25
8170.00 1.1 299.14 8167.77 1.09 -82.20 82.21 270.76 0.39

Page 3 of 3

VES Survey Date: 06/25/2013




Vaughn Energy Services
(432) 563-5444
Gardendale, TX 79758
Surveyor: Dustin Wedel
Firefox 4 Federal Com No 005H / AP| 30-015-41423
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PATHEINDER

COG Firefox 4 Federal Com #5H Gyro + MWD Tie In - 13375ft Survey

A Schiumterger Conipany
Geodetic Report
(Non-Def Survey)
Report Date: July 02, 2013 - 08:55 AM Survey / DLS Cqmpulatibn: Min‘imum Curvature / Lubinski
Client: [olele] : Vertical Section Azimuth: 93.180 ° (Grid North)
Field: NM_Eddy County (NAD 27) . Vertical Section Origin: 0.000 ft, 0.000 ft

Structure / Slot:

COG Firefox 4 Federal Com #5H / COG Firefox 4 Federal Com #5H

“TVD Reference Datum:

RKB

Well: Firefox 4 Federal Com #5H TVD Reference Elevation: 3573.000 ft above MSL
Borehole: COG Firefox 4 Federal Com #5H Seabed / Ground Elevation: 3555,000 ft above MSL

UWI/ APH: Unknown / Unknown Magnetic Dectination: 7.626°

Survey Name: COG Firefox 4 Federal Com #5H Gyro + MWD Tie In 133750 Total Gravity Field Strength: 998.5106mgn (9.80665 Based)
Survey Date: June 25, 2013 Total Magnetic Field Strength: 48644.497 nT

Tort/ AHD / DDi / ERD Ratio:

Coordinate Reference System:

159.523 ° 1 4949.233 ft / 6.075 / 0.557
NAD27 New Mexico State Plane, Eastern Zone, US Feet

Magnetic Dip Angle:

" Declination Date:

60.500 °

June 25, 2013

Location Lat/ Long: N 32" 41° 2.10747", W 103° 52' 53.96324" Magnetic Declination Model: BGGM 2013
Location Grid N/E Y/X: N £12816.500 ftUS, E 638968.800 fiUS . North Reference: Grid North
CRS Grid Convergence Angle: 0.2439 Grid Convergence Used: 0.2439°
Grid Scale Factor: 0.99993121 ;m' Corr Mag North->Grid 7.3825
’ orth: E
Local Coord Referenced To: Structure Reference Point
Comments ' MD tncl Azim Grid VD VSEC NS EW DLS Northing Easting Latitude Longitude
: ) -0 ) (t ARy ) ) (1100ft) __(fs) _(aws) NS ') (EW°"")
Tie-in 0.00 0.00 0.00 0.00 . . 0.00 0.00 0.00 N/A 612816.50 638968.80 N 3241 2.11 W 103 52 53.96
100.00° 025 320.36 100.00 -0.15 017 -0.14 0.25 612816.67 638968.66 N 3241 211 W 103 52 53.96
200.00 026 0.73 200.00 -0.31 0.56 -0.28 0.18 612817.06 638968.52 N 3241 2.11 W 1035253.97 -
300.00 0.08 268.46 300.00 -0.37 0.79 -0.32 0.27 612817.29 63896848 N 3241 212 W 103 52 53.97
400.00 009 23362 400.00 -0.48 0.74 -0.44 0.05 612817.24 638968.36 N 324t 211 W 103 5253.97
500.00 0.33 170.88° 500.00 -0.48 0.41 -0.46 0.30 612816.91 638968.34 N 3241211 W 103 52 53.97
600:00 0.31 181.76 600.00 -0.41 -0.15 -0.42 0.06 612816.35 638968.38 N 3241 2.11 W 103 52 53.97
700.00 0.40 163.09 699.99 -D.29 -0.75 -0.33 0.15 612815.75 -638968:47 N 3241 210 W 103 5253.97
800.00 0.46 172.48 799.99 -0.09 -1.48 -017 0.09 612815.02 638968.63 N 3241 2.09 w103 52 53.97
900.00- 0.45 172.82 899.99 " 0.08 =227 ) -0.07 0.01 612814.23 638968.73 N 3241 2.09 W 103 52 53.96
1000.00 0.50 154.58 999,98 0.33 -3.05 0.16 .18 612813.45 638968.96 N 3241 2.08 W 103 52 53.96
1100.00 0.41 157.37 1099.98 0.70 -3.78 0.49 0.09 612812.72 '~ 638969.29 N 3241 .2.07 W 103 52 53.96
1200.00 ‘a7 119.40 1199.98 1.07 -4.22 083 Q.26 812812.28 63896963 N 3241 2.07 W 1035825395
1300.00 0.63 83.28 1299.98 1.82 -4.27 1.58 0.44 612812.23 638970.38 N 3241 2.07 W 103525394
1400.00 0.74 75.03 1399.97 297 -4.04 275 0.15 612812.46 638971.55 N 3241 2'0,7 W 103.52 §3.93
1500.00 0.88 88.26 1499.96 435 -3.85 4.14 023 612812.65 638972.94 N 3241 2.07 W 103525391
1600.00 0.81 82.82 1599.95 581 -3.74 561 0.11 612812.76 638074.41 N 3241 2.07 W1035253.90
1700.00 0.89 77.08 1699.94 7.25 -3.48 7.07 0.12 ,612813.02 638975.87 N 3241 2.07 W 1035253.88
1800.00 0.94 82.21 1799.93. 8.81 -3.19 8.64 0.10 612813.31 638977.44 N 3241 2.08" W 10352 53.86
1800.00 1.24 82.80 1899.91 10.68 -2.95 10.53° 0.30 612813.55 638979.33 N 3241 2.08 W 103525384
2000.00, 1.61 82.04 1999.B§ 13.03 -2.63 12.01 0.27 612813.87 638981.71 N 3241 2.08 W 103 52 53.81
2100.00 2.08 83.02 . 2099.83 16.11 -2.23 16.01 0.57 612814.27 638984.81 N 3241 2.08 W 103 52 53.78
2200.00 208 85.87 2198.76 19.70 -1.87 19.62 0.10 612814.63 638988.42 N 3241 2.09 W 103525373
2300.00 117 7584 229972 22.47 -1.48 22.42 0.95 612815.02 638991.22 N 3241 2.09 W 103525370
2400.00 0.50 77.06 ' 2399.71 23.86 -1.14 23.84 0.67 612815.37 63899264 N 3241 2.10 W103525368
2500.00 0.08 8.45 249871 2429 -0.97 . 2427 0.48 612815.53 638593.07 N 3241 210 W 103 52 53.68
2600.00 0.2 4.02 2509.71 24.30 -0.65 24.30 0.21 612815.85 638993.09 N 3241 2.10 W 103525368
2700.00 024 329.77 2699.71 2418 -0.21 2421 0.16 612816.29 638993.04 N 3241 210 W 103525368
2800.00 0.42 32478 279971 23.84 0.27 23.89 018 ©612816.77 £38992.69 N. 3241 211 W 103525368
2900.00 0.44 330.12 2899.70 23.40 0.90 B 23.48 0.04 612817.40 638992.29 N 3241 2.12 W 103 525369
- 3000.0¢ 0.56 309.17 2999.70 22.80 1.54 2292 Q.22 612818.04 638991.72 N 3241 212 W1035253.70
’ 3100.00 071 294.81 3099.69 21.83 211 21.88 0.22 612818.61 638990.78 N 3241 é.13 W 103 52 53.71
3200.00 on 295.28 3199.69 20.68 263 20.86 0.01 612818.13 638989.65 N 3241 213 W1035253.72°
3300.00 0.86 293.95 3299.68 19.40 3.20 19.61 0.1§ 612819.70 638988.41 N- 3241 214 W1035253.73
3400.00 . 0.95 297.22 3399.66 17.94 3.89 18.19 0.10 612820.39 638986.99 N 3241 2.15 W 10352 583.75
3500.00 083 298.43 3499.65 ©16.53 461 16.81 0.12 612821.11 63898561 N 3241 2.15 W 103525377
3600.00 S 0.84 296.25 3599.64 15.20 5.28 15.52 0.03 612821.78 638984.32 N 3241 216 W1035253.78
3700.00 0.96 299.38 3699.63 13.77 6.02 14.13 013 612822.52 638982.93° N 3241 217 W 10352 53.80.
3800.00 0.87 293.99 3799.62 12.31, 6.74 1271 012 612823.23 638981.61 N 3241 217 W 10352 53.81
3900.00 085 285,60 3899.60 10.88 7.24 11.30 013 £12823.74 638980.10 N 3241 218 W1035253.83
) .
4000.00 0.80 282.38 3999.59 9.47 7.58 9.90 0.07 612824.09 638978.70 N 3241 218 W 103525385
4100.00 0.90 -284.24 4099.58 8.01 7.94 8.46 0.10 812824.43 638977.26 N 3241 2.19 W1035253.86
4200.00 0.96 270.56 4199.57 6.40 8.14 6.86 0.23 612824.64 63897566 N 3241 219 W 1035253.88
-4300.00 1.07 269.21 4299.55 463 813 5.09 011 612824.63 638973.89 N 3241 219 W103 52 53.90
4400.00 132 27157 4399.53 258 8.27 I 0.30 £12824.77 838971.81° N 3241 219 W 103525393
4500.00 1.56 27483 4499.50 0.04 8.53 0.52 0.25 612825.03 638969.32 N 3241 219 W 103525396
4600.00 162 284 30 4599 .46 -272 8.50 -2.25 028 612825.00 638966.55 ‘N 3241 2.19 W1035253.99
4700.00 2.08 252.96 4699.41 - -5.80 7.83 -5.37 0.57 61282433 638963.43 N 3241 219 W 103525403
4800.00 2.55 250.21 4799.33 -9.53 6.56 -9.18 0.50 612823.05 638959.62 N 3241 217 W 103 52 54.07
4900.00 2.82 259.33 4899.22 -13.97 5.35 -13.70 0.50 612821.85 63895511 N 3241 2.16 'W 103525412
- 5000.00 2.69 258.05 4999.11 -18.62 441 -18.41 0.14 612820.90 638950.38 N 3241 215 W 103 5254.18-
5100.00 2n 255.42 5098.99 -23.14 3.32 -22.99 0.13 612819.82 63894581 N 3241 214 W 103.5254.23
5200.00 272 253.02 5108.88 - -27.82 2.04 -27.55 0.1 612818.54 638941.25 N 3241 213 W 103525429
5300.00 269 252.02 5298.77 -32.04 062 -32.05 0.06 612817.12 638936.75 N 3241 211 W1035254.34
5400.00 2.72 251.87 5398.66 -36.43 -0.84 -36.54 0.03 612815.66 638932.26 N 3241 210 W 103 525439
5500.00 275 250.28 5498.55 -40.86 -2.39 -41.05 0.08 612814.11 638927.75 N 3241 2.09 W 103525444
5600.00 285 252.14 5598.43 -45.22 -3.91 -45.51 0.13 612812.59 638923.29 N 3241 207 W 10352 54.50
5700.00 3.18 251.40 5698.30 -49.96 -5.50 -50.34 0.53 612811.00 ' 6389‘18446 N 3241 206 W 103525455
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MD - incl Azim Grid TVD VSEC NS Ew DLS Northing Easting Latitude Longitude
Comments

() ) ) (] (1) () () (°r1ooft) (ftus) (ftUs) (NS ") (EW°"")

11761.00 89.34 94.11 8878.75 3095.33 -171.57 3080.57 1.71 61264495 642059.15 N 3241 0.28 W1035217.81
11824.00 90.04 93.75 8879.09 3158.32 -175.88 3163.42 1.25 612640.63 64212199 N 3241 0.23 W 1035217.08
11919.00 90.84 93.67 8878.36 3253.31 .-18203 . 3248.22 0.85 61263448  642216.79 N 3241 0.17 W103 5215987 °
12014.00 90.31 92.35 8877.41 3348.30 -187.02 3343.08 1.50 612629.49 642311.64 N 3241 0.11 W 10352 14.86
12109.00 89.78 93.14 8877.33 3443.30 -191.57 3437.97 1.00 612624.94 642406.52 N 3241 0.07 W103 5213.75
12203.00 80.84 92.96 8876.83 3537.30 -196.57 3531.83 1.14 612619.04 642500.38 N 3241 0.01 W103521285
12298.00 90.92 93.05 8875.37 3632.29 -201.55 3626.69 0.13 612614.96 642595.23 N 324059.96 W 103 5211.54
12394.00 90.13 92.96 8874.49 3728.28 -206.58 3722.55 0.83 612609.93 642691.09 N 324059.90 W 103521042
12489.00 89.25 83.23 8875.00 3823.28 21171 3817.41 0.87 612604 .80 642785.84 N 324059.85 W10352 9.31
12584.00 90.57 92.26 8875.15 3918.27 -216.26 3912.30 1.72 612600.25 642880.82 N 324059.80 W10352 8.20
12678.00 90.22 92.96 8874.50 4012.26 -220.54 4006.20 0.83 612595.97 64297472 N 324059.75 W10352 7.10
12773.00 89.34 93.31 8874.87 4107.26 -225.74 4101.05 1.00 612590.78 843069.56 N 324059.70 W 10352 5.99
12868.00 89.52 92.96 8875.81 4202.26 -230.93 4195.91 0.41 612585.58 64316441 N 32405964 W 10352 4.88
12663.00 89.96 92.08 8876.24 4297.25 -235.11 ' 4290.81 1.04 £612581.41 64325031 N 324059.60 W10352 3.77
13058.00 89.78 92.7¢ 8876.46 4392.24 -239.14 4385.73 0.77 612577.37 643354.22 N 324059.55 W10352 266

Final Survey 13185.00 91.63 92.61 8574.90. 4519.22 -245.13 4512.57 1.46 612571.39 643481.05 N 324059.49 ‘W 10352 1.18

Projection To Bit 13375.00 91.63 92.61 8869.49 4709.13 -253.77 . 4702.30 0.00 612562.74 643670.76 N 324059.40 W 103 51 58.96

Survey Type: Non-Def Survey

Survey Error Model: . {SCWSA Rev 0 *** 3-D 95.000% Confidence 2.7955 sigma

Survey Program: 3 .

Description MD From MD To EOU Freq- . Hole Size Casing Diameter Survey Tool Type Borehote / Survey

() ) w o {in) i)

! COG Firefox 4 Federal Com #5H
0.000 18.000 Act Stns 30.000 30.000 SLB_NSG+MSHOT-Depth Only / COG Firefox 4 Federal Com
#5H Gyro + MWD Tie in - 133754t
COG Firefox 4 Federal Com #5H
1 COG Firefox 4 Federal Com
COG Firefox 4 Federal Com #5H
/ COG Firefox 4 Federal Com

18.000 8170.000 Act Stns 30.000 30.000 SLB_NSG+MSHOT

8170.000 13375.000 Act Stns 30.000 30.000 SLB_MWD-STD
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