DRILLING INC. oi well brilling Contractor

Post Office Box 160 Artesia, New Mexico 88211-0160 Office (575) 748-8704 Fax (575) 748-8719

August 29, 2011 : — ——
2p- O\G-38851\5 .

COG Operating , LLC ' . Re: Skelly Unit # 782

500 W. Texas, Suite 1300 Sec. 23, T-17-S, R-31-E

Midland, Texas 79701 ) Eddy County, New Mexico

Attn: John Coffman

The following is a Deviation Survey on the referenced well in Eddy County, New Mexico:

83'-1°
169' - 0.25°
228'- 0.75°
345'- 0.5°
555'- 0.25°
1057 - 0.5°
1557 - 0.75°

Sincerely,

Garyi%. Chapptll

Contracts Manager

The foregoing was acknowledged before me this 29th day of August, 2011 by Gary W. Chappell.

NO éRY PUBLIC ‘

s OFFICIAL SEAL .
BN CHERYL A, BARTLE .
5] NOTARY PUBLIC-STATE OF NEW HENICS
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COG Operating LLC

Eddy County, NM (NAN27 NME)
Skelly Unit #782
Skelly Unit #782

OH

Design: Actual

Standard Survey Report

23 August, 2011

Ro-015-330\%

Scientific Drilling

" Directional Drilling Operations
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Scientific Drilling
Survey Report

|\€L‘@D DSqienPﬁc Drilling

Company: COG Operating LLC Local Co-ordinate Reference: Site Skelly Unit #782
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3901 00usft (JW #4)
Site: Skelly Unit #782 MD Reference: KB Elev (13") @ 3901 00usft (JW #4)
Well: Skelly Unit #782 North Reference: Grd
Wellbore: OH Survey Calculation Method: Mimimum Curvature
Design: Actual Database: EDM-Julio
Project Eddy County, NM (NAN27 NME)
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: New Mexico East 3001
Site Skelly Unit #782
Site Position: Northing: 663,787 40 usft L atitude: 32°49' 25835 N
From: Map Easting: 653,359 90 usft Longrtude: 103°50' 2771 W
Position Uncertainty: 000 usft Slot Radius: 0" Grid Convergence: 027 °
Well - Skelly Unit #782 T
Welt Position +N/-8 0 00 usft Northing: 663,787.40 usft Latitude: 32°49'25835N
+E/-W 0 00 usft Easting: 653,359 90 usft Longitude: 103°50' 2771 W
Position Uncertainty 0 00 usft Wellhead Efevation: usft Ground Level: 3,888 00 usft
Wellbore OH
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
» ) ) (nT)
IGRF2010 2011/08/19 773 80 69 48,928
Design Actual
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 000
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) °)
000 000 000 34264
Survey Program Date 2011/08/23
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
100 00 1,980 00 Gyro Survey (OH) Keeper Standard Wireline Keeperver 10 2
2,082 00 5,502 00 MWD Survey (OH) MWD MWD - Standard
Survey
Measured Vertical Vertical Dogieg Build Turn
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate Rate
(usft) °) °) (usft) {usft) (usft) {usft) (°[100usft)  {°/100usft) (°1100usft)
000 000 000 000 000 000 000 000 000 000
100 00 042 50 46 100 00 023 028 014 042 0.42 000
200 00 014 315 45 200 00 055 048 038 045 -028 -95 01
300 00 010 33770 300 00 072 036 058 006 -0 04 2225
400 00 010 34143 400 00 088 030 076 001 000 373
500 00 019 32224 500 00 110 017 100 010 009 -1919
600 00 040 312 93 600 00 147 -019 146 021 021 -931
700 00 026 313 81 699 99 188 -0 61 196 014 -014 088
800 00 036 332 19 799 99 230 -0 92 247 014 010 18 38
900 00 046 355 44 899 99 298 -108 317 019 010 23 25

2011/08/23 8 46 18AM
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Company: COG Operating LLC Local Co-ordinate Reference: Site Skelly Unit #782
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3901 00usft (JW #4)
Site: Skelly Unit #782 MD Reference: KB Elev (13) @'3901 00usft (JW #4)
Well: Skelly Unit #782 North Reference: Gnd ‘
Wellbore: OH Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Julio
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth ’ +N/-S +E/I-W Section Rate Rate Rate
(usft) ) ) (usft) {usft) {usft) {usft) (°*/100usft) (°/100usft) (°/100usft)
1,000 00 ., 048 358 999 99 379 -110 395 007 002 8 14
1,100 00 035 1375 1,099 98 451 -1 00 460 015 013 1017
1,200 00 044 35205 1,199 98 519 -098 524 017 009 -2170
1,300 00 048 781 1,299 98 598 -098 6 00 013 004 1576
1,400 00 089 302 1,399 97 717 -088 711 041 041 479
1,500 00 1.06 10 89 1,499 96 8 86 -0.66 8 65 022 017 7 87
1,600 00 151 28 94 1,599 93 10 92 015 10 38 060 045 18 05
1,700 00 155 40 00 1,699 90 1311 165 1201 030 0 04 11 06
1,800 00 116 3427 1,799 87 14 98 309 1337 041 -039 573
1,900 00 101 29.17 1,899 85 16 58 409 14 61 018 015 510
1,980 00 045 52 26 1,979 84 17 39 469 1520 078 -070 28 86
Gyro Tie-in
2,082 00 065 74 39 2,081 84 1779 556 1532 028 020 2170
2,146 00 076 46 01 2,145 83 18 19 6 21 15 50 057 017 -44 34
2,209 00 158 2550 2,208 82 19 26 6 89 16.33 144 . 130 -3256
2,271 00 185 16 71 2,270 79 20 99 754 1778 061 044 -14 18
2,333 00 244 35535 233275 23 26 773 19 90 1569 095 -34 45
2,396 00 283 345 18 2,395 68 2610 7‘ 22 2276 0396 062 -16 14
2,458 00 331 350 06 2,457 60 29 35 6 52 26.06 088 077 787
2,520 00 4 06 347 14 2,519 47 3325 572 3003 125 121 -4 71
2,582 00 462 339 90 2,581 29 3773 437 34 71 126 090 -11 68
2,645 00 568 336 59 2,644 03 42 98 226 40 34 175 168 -525
2,706 00 541 334 46 2,704 75 48 34 -018 46 19 056 -044 -349
2,800 00 509 34147 2,798 36 56 29 -3 41 54 75 076 -034 7 46
2,894 00 576 34476 2,891 93 64 80 -598 63 63 079 071 350
2,988 00 552 343 24 2,98548 73 68 -852 7287 030 -026 -162
3,081 00 5.68 349.15 3,078 04 8248 -10 68 8191 0 64 017 635
3,175 00 573 34233 3,171 57 8152 -2 58 9123 072 G 05 -7 26
3,268 00 521 34196 3,264 15 99 96 -15 69 100 09 0 56 -0 56 -040
3,361 00 619 34117 3,356 69 108 72 -18 62 109 32 106 105 -085
3,454 00 594 34181 3,449 17 118 04 2174 119 15 028 -027 069
3,548 00 594 344 68 3,542 66 127 35 -24 54 128 87 032 000 + 305
3,642 00 573 344 25 3,636 17 136 56 -27 10 138 42 023 -022 -0 46
. 3,766 00 530 34172 3,759 60 147 95 -30 58 150 34 040 - -035 -204
3,860 00 6 46 33504 3,853 11 156 87 -34 17 159 92 143 123 711
3,953 00 647 336 21 3,945 51 166 41 -38 49 170 31 014 001 126
4,047 00 642 33503 4,038 92 176 02 -42 85 180 79 015 -005 -126
4,140 00 624 334 57 4,131 35 185 30 -47 21 190 94 020 -019 -0 49
4,233 00 586 33770 4,223 83 194 25 -5119 200 68 054 -041 337
4,327 00 554 336 42 4317 37 202 85 -54 82 209 97 037 -034 -136
4,420 00 572 334 68 4,409 92 211186 —58¥ 60 21902 027 019 -187
4,514 00 574 33158 4,503 45 219 52 -62 84 228 27 033 ’ 002 -330
4,608 00 561 332 30 4,596 99 22773 -67 21 237 41 016 -014 077

2011/08/23 8 46'18AM
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Company: COG Operating LLC Local Co-ordinate Reference: Site Skelly Unit #782
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3901 00usft (JW #4)
Site: Skelly Unit #782 MD Reference: KB Elev (13') @ 3901 00usft (JW #4)
Well: Skelly Unit #782 North Reference: Gnd
Wellbore: OH Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Julio
Survey j
Measured Vertical Vertical Dogleg Buiid Turn
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate Rate
(usft) © ©) {usft) {usft) (usft) {usft) {°/100usft) (°/100usft) (°/100usft)
4,703 00 536 33167 4,691,56 235.74 -71 48 246 33 027 -0 26 -066
4,794.00 515 33962 4,782 17 243 31 -74 92 254 58 083 -023 874
4,857 00 435 346 09 4,844 96 248 28 -76 47 259,79 153 -127 10 27
4,920 00 439 349 65 4,907 78 25297 -77 48 264 57 044 006 565
5,014 00 348 340 68 5,001 55 259 21 -79 07 27099 117 -097 -954
5,109 00 278 343 38 5,096 41 264 13 -80 69 276 18 075 -074 284
5,202 00 174 338 96 5,189 34 267 61 -81 84 279 84 113 -112 -475
5,296 00 135 344 92 5,283 30 270 01 -82 64 282 37 045 -041 6 34
5,390 00 042 226 08 5,377 30 270 84 -83 17 283 32 170 099 -126 43
545200 028 209 45 5,439 29 270 56 -83 41 283 12 028 -023 -26 82
Last MWD Survey
5,502 00 028 209 45 5,489 29 270 34 -83 53 28295 000 000 000
Projection to Bit
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +EI-W
(usft) (usft) (usft) (usft) Comment
1,980 00 1,979 84 17 39 469 Gyro Tie-in
5,452 00 5,439 29 270 56 -83 41 \Last MWD Survey
5,502 00 5489 29 270 34 -83 53 Projection to Bit
Checked By Approved By Date.

2011/08/23 8.46 18AM
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Scientific
Site:

Drithng for COG Operating LLC
Eddy County, NM (NAN27 NME)

5

Well: Skelly Unit #782 . . e
Wellbore: OH Scientific Drilling
Design: Plan #1 Gyro Tie-in - 7-7/8" Hole Girectional Drilling Operahions
-600 500 1 ) J ’
T (<] M Azimuths to Grid North
-400 480 True North -027° | |
80 Magnetic North 7 46°
-200 460 Magnetic Field | _ |
had Strength- 48927.6snT
X Dip Angle: 60.69°
Q N 440 Date' 2011/08/19_] |
hy Model" IGRF2010
o 00 S AZIMUTH CORRECTIONS —
600 ik ALL AZIMUTHS MUST BE CORRECTED TO GRID
bt 380 —%‘ GRID CORRECTIONS MUST BE APPLIED BEFORE PLOTTING —
To convert a Magnetic Direction {0 a Grid Direction, Add 7.46°
800 o 360 E . To convert a True Direction to a Grid Direction, Subtract 0.27° __|
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5200 1= ! West(-)/East(+) (20 usft/in)
5400 {?g'—L—‘Lsu #787-| WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
- h ]Last MWD Surve Name TVD  +N/-§ +E/W Northing Easting Latitude Longrtude Shape
5600 ‘ East HL-SU #782 000 25930 -94.20 664046.70  653265.70 32°49'28405N  103°50' 3860 W Rectangle (Sides’ L20 0 00 W0.00)
handd + North HL-SU #782 000 259.30 -94.20 664046.70 65326570 32°49'28405N  103°50' 3860 W Rectangle (Sides: LO 00 W200 00)
L TG1-SU #782 5150 00 269.30 -8420 664056.70  653275.70 32°49' 28 504'N  103°50' 3742 W Point
5800 ool [ ! PBHL-SU #782 710000 269.30 -8420 664056 70 65327570 32°49'28504N  103°50'3742 W Circle (Radius 1000 )
jection to s
5000 SECTION DETAILS
. Sec MD Inc Azi TVD +N/-S +E/-W  Dleg TFace VSect Target
6200 11980.00 045 5226 1979.84 17.39 469 000 000 1520
2200000 045 52.26 1999 84 17.49 4.81 000 0.00 1526
6400 32257.67 528 340.33 225713 2927 162 200 -7668 2745
h 4489833 528 34033 488662 25788 -8012 000 000 27003
5516209 000 000 5150.00 26930 -8420. 200 18000 28216 TG1-SU #782
6600 6711209 000 000 710000 26930 -8420 0.00 000 28216 PBHL-SU #782
6800 WELL DETAILS® Skelly Unit #782
. Ground Level. 3888 00
7000 +N{-S +EI-W Northing Easting Latittude Longitude Slot
0.00 0.00 663787.40 653359 90 32°49'25835N 103°50' 2771 W
7200
PROJECT DETAILS Eddy County, NM (NAN27 NME)} Plan Plan #1 Gyro Tie-in - 7-7/8" Hole (Skelly Unit #782/0H]
7400 8
Geodetic System US State Plane 1927 (Exact solution)Created By Julio Pina Date '19-Aug-11
[PBHL-SU #782) Datum' NAD 1927 (NADCON CONUS)
7600 Ellipsoid. Clarke 1866 Checked* Date.
‘ ’ ‘ Zone New Mexico East 3001
System Datum, Mean Sea Level Reviewed Date
4400 -200 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Approved Date

Vertical Section at 342.64°(200 usft/in)




