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Company: COG OPERATING LLC Local Co-ordinate Reference: Site Harvard Federal #17
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Site: Harvard Federal #17 MD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Well: Harvard Federal #17 North Reference: Grd
Wellbore: OH - Job #32D0611510 Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Regulatory
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 [ Harvard Federal #17 |
Site Position: Northing: 674,708 0 ysft  Latitude: 32°51'"15171N
From: Map Easting: 623,343 80 usft  Longitude: 103° 55' 54 035 W
Position Uncertainty: 00 usft Slot Radius: 0" Grid Convergence: 022°
Well [ Harvard Federal #17 )
Well Position +N/-S 00 usft Northing: 674,708 90 usft Latitude: 32°51' 15171 N
+EI-W 0 0 usft Easting: 623,343 80 usft Longitude: 103° 55' 54 035 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 3,763 O usft
Wellbore { OH - Job #32D0611510 ]
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) @] (nT)
IGRF2010 6/1/2011 781 60 71 48,958
Design I Actual
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD) +N/-8 +EI-W Direction
(usft) (usft) (usft) °)
00 00 00 33255
Eurvey Program Date 7/22/2011
From To
K (usft) {usft) Survey (Wellbore) Tool Name Description
1000 1,341 0 Gyro Survey (OH - Job #32D0611510) Keeper Standard Wireline Keeper ver 10 2
1,466 0 4,977 0 MWD Survey (OH - Job #32D0611510) MWD MWD - Standard
Survey [ l
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) (°) Depth {usft) {usft) (°) (usft)
00 000 000 00 00 00 000 00
1000 023 111 84 1000 -01 02 11184 02
2000 037 77 65 2000 -01 07 96 66 07
300.0 054 64 46 3000 02 14 8235 14
4000 074 34 90 4000 08 22 67 42 24
5000 082 26 11 5000 21 29 54 20 36
600 0 056 18 59 6000 32 34 46 53 47
7000 075 337 7000 43 36 3960 56
8000 080 349 39 8000 57 35 3161 66
900 0 067 624 899 9 69 34 26 26 77
1,000 0 088 355 51 999 9 83 34 22 47 g0
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Company: COG OPERATING LLC Local Co-ordinate Reference: Site Harvard Federal #17
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Site: Harvard Federal #17 MD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Well: Harvard Federal #17 North Reference: Grid
Wellbore: OH - Job #32D0611510 Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Regulatory
Survey { I
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ] Depth {usft) (usft) °) (usft)
1,1000 096 17 58 1,099 9 98 36 2017 105
1,200 0 114 3550 1,199 9 114 44 2122 123
1,300 0 113 5516 1,299 9 128 58 24 46 141
1,341 0 174 1872 1,340 9 136 64 2505 151
7/22/2011 2:20:52PM
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Company: COG OPERATING LLC Local Co-ordinate Reference: Site Harvard Federal #17
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Site: Harvard Federal #17 MD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Well: Harvard Federal #17 North Reference: Grid
Wellbore: OH - Job #32D0611510 Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Regulatory
Projéct 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 [ Harvard Federal #17 |
Site Position: Northing: 674,708 90 ysft  Latitude: 32°51"15171N
From: Map Easting: 623,343 80usft  Longitude: 103° 55" 54 035 W
Position Uncertainty: 0 0 usft Slot Radius: 0" Grid Convergence: 022°
Well fHarvard Federal #17 J
Well Position +N/-S 0 0 usft Northing: 674,708 90 usft Latitude: 32°51'15171N
+EI-W 00 usft Easting: 623,343 80 usft Longitude: 103° 55' 54 035 W
Position Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 3,763 0 usft
Wellbore [ _OH - Job #32D0611510 J
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 6/1/2011 781 60 71 48,958
Design [Actual
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD} +N/-S +E/-W Direction
(usft) {usft) (usft) (°)
00 00 00 33255
Survey Program Date 7/22/2011
From To
{usft) (usft) Survey (Wellbore) Tool Name Description
1000 1,341 0 Gyro Survey (OH - Job #32D0611510) Keeper Standard Wireline Keeper ver 10 2
1,466 0 4,977 0 MWD Survey (OH - Job #32D0611510) MWD MWD - Standard
Survey I ]
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth (usft) (usft) ) {usft)
1,341 0 174 1972 1,340 9 136 64 2505 151
Gyro Tie-in
1,466 0 072 6190 1,4659 158 77 26 01 176
1,629 0 121 56 94 1,528 8 163 86 2779 185
1,5920 207 23 56 1,591 8 177 96 2847 202
1,656 0 278 215 1,655 8 204 101 2649 227
1,7190 360 35169 1,7187 238 99 2259 258
1,783 0 435 346.68 1,7825 282 91 17 83 296
1,846 0 528 344 18 1,845.3 333 77 13 06 342
1,9090 665 339 38 1,907 9 395 57 814 399
1,973 0 756 335 22 1,971 5 468 26 316 469
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Company: COG OPERATING LLC Local Co-ordinate Reference: Site Harvard Federal #17
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Site: Harvard Federal #17 MD Reference: KB Elev (14') @ 3777 Ousft (UDI #40)
Well: Harvard Federal #17 North Reference: Gnd
Wellbore: OH - Job #32D0611510 Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Regulatory
Survey f_ ]
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) (°) (°) Depth (usft) (usft) {°) (usft)
2,036 0 829 32978 2,0339 54 5 -14 358 49 545
2,1000 8 04 327 50 2,097 2 622 -62 354 34 626
2,195 0 805 33121 21913 737 -129 350 04 74 8
2,290 0 731 332 31 2,2854 849 -190 347 41 870
2,3850 841 33190 2,379 5 963 -250 345 43 995
2,481.0 7 80 33310 24746 108 3 =313 343 89 1128
2,576 0 774 33110 2,568 7 1197 =373 342 69 1254
26710 797 328 80 2,662.8 1309 -43 8 34150 1381
2,766 0 728 328 70 2,757 0 1417 -50 3 340 44 150 4
2,868 0 838 327 31 2,858 0 163 5 -577 33939 164 0
2,963 0 827 326 15 2,9520 1650 -653 33842 177 4
3,0580 795 32478 3,046 1 176 0 -728 337 52 1905
3,153 0 863 327 12 3,140 1 187 4 -80 5 33675 2039
3,248 0 855 326 51 3,234 0 199 3 -883 336 11 2179
3,343 0 848 32544 3,327 9 2109 -96 1 33549 2318
3,4390 857 323 63 3,4229 2225 -104 4 334 86 2458
3,534 0 831 32363 3,516 9 2337 -1127 334 26 2595
36290 742 327 27 36110 244 4 -120 1 33384 2723
3,724 0 732 32660 - 3,705 2 254 6 -126 7 333 54 284 4
38190 717 326 00 3,799 4 264 6 -133 4 33325 296 3
3,9140 7867 328 53 3,893 6 274 9 -1400 33302 308 5
4,009 0 7 64 32873 3,987 8 2857 -146 6 33284 3211
41040 753 328 88 4,0819 296 5 -153 1 33269 3336
4,199 0 6 89 328 22 4176 2 306 6 -159 3 33255 3455
42940 521 33294 4,2707 3153 -164 2 33249 3555
4,390 0 350 335 48 4,366.4 3219 -167 4 33251 3628
44850 155 32159 44613 32565 -169 4 33250 3670
4,580 0 050 25110 4,556 3 326 4 -1706 33240 368 3
46750 058 246 05 46513 3260 -1715 33226 368 4
4,770 0 027 243 40 4,746.3 3258 -1721 33215 368 4
48650 029 26106 48413 3256 -1725 33208 3685
49280 039 27162 4,904 3 3256 -1729 33203 3687
Last MWD Survey
49770 039 271562 4,953 3 3256 -173 2 33198 368 8
Projection to bit
Survey Annotations [ ]
Measured Vertical Local Coordinates
Depth Depth . +N/-S +EI-W
{usft) (usft) (usft) (usft) Comment
1,341 0 1,340 9 136 64 Gyro Tie-in
49280 4,904 3 3256 -1729 Last MWD Survey
49770 4,953 3 3256 -1732 Projection to bit

7/22/2011 2 27 41PM Page 3 COMPASS 5000 1 Build 40



Project: Eddy County, NM (NAN27 NME)
Site: Harvard Federal #17
Well: Harvard Federal #17
Wellbore: OH - Job #32D0611510
Design: Plan #3 - 7-7/8" Hole
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COMPANY DETAILS: COG OPERATING LLC
Calculation Method: Minimum Curvature

Error System: ISCWSA
Scan Method: Closest Approach 3D
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0 £ T T INoRA HILHE #17 Magnete North 7 56° WELL DETAILS. Harvard Federal #17
= West BidkF-#1 7t KB Elev (14') @ 3777.0usft (UDI #40)
ot t'\rfagggg; ?e|$ Ground Level: 37630
O Angle 607 1°|*NI-S  +E/-W Northing Easting Latittude Longitude Slo
Date 6/172011/0.0 0.0 674708 90 623343.80 32°51' 15171 N 103° 55' 54.035 W
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PROJECT DETAILS: Eddy County, NM (NAN27 NME)
Geodetic SystetdS State Plane 1927 (Exact solution)
Datum: NAD 1927 (NADCON CONUS)
Ellipsoid: Clarke 1866
Zone: New Mexico East 3001
System Datum: Mean Sea Level

223032

ror Surface: Elliptical Conic

SITE DETAILS: Harvard Federal #17

Site Centre Latitude:
Longitude

32°51"15171 N
103° 55' 54.035 W

Positional Uncertainity. 0.0

Convergence
Local North

0.22
Grid




