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Company: COG OPERATING LLC Local Co-ordinate Reference: Site Burch Keely Unit #636
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3611 Ousft (Cavaloz #3)
Site: Burch Keely Unit #636 MD Reference: KB Elev (13") @ 3611 Ousft (Cavaloz #3)
Well: Burch Keely Unit #636 North Reference: Gnd
Wellbore: OH - Job #32D0611587 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 [ Burch Keely Untt #636 |
Site Position: Northing: 659,507 20 usft  Latitude: 32°48'45712N
From: Map Easting: 594 231 10 usft Longitude: 104° 1' 35 837 W
Position Uncertainty: 0 0 usft Slot Radius: 13-3/16" Grid Convergence: 017 °
Well { Burch Keely Unit #636 J
Well Position +N/-S 0 0 usft Northing: 659,507 20 usft Latitude: 32°48'45712N
+EI-W 00 usft Easting: 594,231 10 usft Longitude: 104°1' 35837 W
Position Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 3,598 0 usft
Wellbore { OH - Job #32D0611587 ]
Magnetics Model quﬁe YSa’mpleﬁ Date . Declination Dip Angle Field Strength
. ) ) (nT)
IGRF2010 6/21/2011 784 60 65 48,917
Design f Actual
i pu
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth'From (TVD) . *NIS +E/-W Direction
; (usft) ¢ (usft)- . (usft) )
00 00 00 30121
Sur\;ey Program 6ate 7{22/20%1 :
From To . i}
(usft) (usft) Survey (Wellbore) i ) Tool :Name Description- ~ X
1000 907 0 Gyro Survey (OH - Job #32D0611587) Keeper Standard Wireline Keeper ver 10 2
1,0620 4,836 0 MWD Survey (OH - Job #32D0611587) MWD MWD - Standard
Survey [ J
Measured Depth Inclination Azimuth . |, True Vertical North/South " EdstWest Closure Azimuth  Closure Distance
{usft) ) ) g Depth . {usft) {usft) ) (usft)
00 000 000 00 00 00 000 00
1000 039 67 58 1000 01 03 67 58 03
2000 042 350 47 2000 06 06 42 47 08
3000 122 309 62 3000 17 03 349 36 17
4000 196 32167 3999 37 -22 329 22 43
5000 190 326 36 499 9 64 -4 2 326 92 76
6000 180 34147 599 8 93 -56 328 92 108
7000 206 356 77 699 8 126 62 33376 140
8000 219 955 7997 162 -60 339 80 173
9000 204 1562 899 6 198 -52 345 37 205
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Company: COG OPERATING LLC Local Co-ordinate Reference: Site Burch Keely Unit #636
Project: Eddy County, NM (NAN27 NME) TVD Reference: . - KB Elev (13') @ 3611 Ousft (Cavaloz #3)
Site: Burch Keely Unit #636 MD Reference: KB Elev (13') @ 3611 Ousft (Cavaloz #3)
Well: Burch Keely Unit #636 North Reference:
Wellbore: OH - Job #32D0611587 Survey Calculation Method: Minimum Curvature
Design: Actual Database: o EDM-Regulatory
Survey . [ '
: i
. [} .
Measured Depth Inclination Azimuth é True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) ! Depth ' (usft) (usft)
907 0 206 2142 906 6 201 34575 207

Gyro Tie-in

Survey Annotations !Am ]
Measured Vertical ) Lo;cal Coordinates
Depth " Depth +NI-S | +EI-W
- {usft) (usft) (usft) ! (usft) Comment
907 0 906 6 201 -51 Gyro Tie-in
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Scientific Drilling

Company: COG OPERATING LLC Local Co-ordinate Reference: Site Burch Keely Unit #636
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3611.0usft (Cavaloz #3)
Site: Burch Keely Unit #636 MD Reference: KB Elev (13') @ 3611 Ousft (Cavaloz #3)
Well: Burch Keely Unit #636 North Reference: Grd
Wellbore: {OH - Job #32D0611587 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 [ Burch Keely Unit #636 ]
Site Position: Northing: 659,507 0 usft  Latitude: 32°48'45712N
From: Map Easting: 594,231 10usft  Longitude: 104° 1' 35837 W
Position Uncertainty: 0 0 usft Slot Radius: 13-3/16" Grid Convergence: 017 °
well { Burch Keely Unit #636 |
Well Position +N/-S 00 usft Northing: 659,507 20 usft Latitude: 32°48'45712N
+EI-W 00 usft Easting: 594,231 10 usft Longitude: 104° 1" 35837 W
Position Uncertainty 0 O usft Wellhead Elevation: usft Ground Level: 3,598 0 usft
Wellbore {OH - Job #32D0611587 “"m )
Magnetics Model Name Sample{ Date Declination Dip Angle Ifield Strength
~ K 5 ) (nT)
IGRF2010 6/21/2011 784 60 65 48,917
Design { Actual . T ]
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
. Vertical Section: Depth From (TVP) +N/-S +E/-W Direction
(usft) § © (usft) (usft) )
00 00 00 301 21
ISurvey Program Date 7/22/2011 :’L
From To 5 >
(usft) {usft) Survey (Wellbore) ! Tool Name Description
1000 907 0 Gyro Survey (OH - Job #32D0611587) Keeper Standard Wireline Keeperver 102
1,062 0 4,836 0 MWD Survey (OH - Job #32D0611587) MWD MWD - Standard
Survey I . }
Measured Depth Inctination Azimuth ? True Vertical - North/South East/West Closure Azimuth  Closure Distance
(usft) ©) ©) L Depth (usf) (usft) ) (usft)
907 0 206 2142 906 6 201 -51 34575 207
1,0620 210 961 1,061 56 255 -36 35194 257
1,156 0 284 345 20 1,155 5 294 -39 35242 297
1,251 0 332 33240 1,250 3 341 -58 350 37 346
1,3450 428 314 41 1,344 1 390 -96 346 23 401
1,4390 423 287 44 1,437 9 425 -154 340 11 452
1,6330 504 271 81 1,531 6 437 -228 33242 493
1,627 0 621 262 30 1,625 1 431 -320 323 44 537
1,7220 744 25770 17194 411 -43 1 31366 58 5
1,8170 645 256 10 18137 385 -54 3 3056 37 665
19110 6 50 258 16 1,907 1 362 -64 6 299 24 740
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Scientific Drilling International, Inc.

%YCDnCHD SDI Standard Survey Report

Scientific Drilling
Hiane! BTG BEsaHoRT
Company: COG OPERATING LLC Local Co-ordinate Reference: Site Burch Keely Unit #636
Project: Eddy County, NM (NAN27 NME) ' TVD Reference: - . |KBElev (13') @ 3611 Ousft (Cavaloz #3)
Site: Burch Keely Unit #636 MD Reference: KB Elev (13") @ 3611 Ousft (Cavaloz #3)
Well: Burch Keely Unit #636 North Reference: Grid
Wellbore: OH - Job #32D0611587 Survey Calculation Method: Minimum Curvature
Design: Actual : ‘ Database: " | |EDM-Regulatory
Survey { _ ) ‘
Measured Depth Inclination Azimuth CE True Vertica! North/South East/West Closure Azimuth  Closure Distance
(usft) (1“ o ©) A” Depth {usft) {usft) ) (usft)
2,005 0 7 64 261 66 2,000 4 342 -76 0 294 21 833
2,1000 672 26185 2,094 7 325 -877 290 30 935
2,194 0 7 47 267 16 2,188 0 314 -99 3 287 54 104 1
2,2890 842 266 41 2,2820 306 -112 4 285 24 1165
2,3830 802 266 34 2,375 1 298 -1258 283 32 1293
2,478 0 873 266 06 2,469 1 289 -139 6 28168 1426
2,6720 8 55 26570 2,5620 278 -15637 280 27 156 2
2,666 0 831 265 50 26550 268 -167 4 27909 169 6
2,760 0 817 265 40 2,748 0 257 -180 9 278 09 1827
2,8550 790 264 60 2,8421 246 -194 1 277 21 1956
29490 772 263 40 2,935 2 232 -206 8 276 41 2081
3,0430 9 60 263 80 3,028 1 217 -2209 27560 2219
3,137 0 8 82 265 50 3,120 9 202 -2358 274 9N 2367
3,2320 873 265 53 3,214 8 191 -2503 274 37 2510
3,325 0 8 66 265 36 3,306 7 180 -264 3 273 90 264 9
3,3880 816 265 62 3,369 1 173 -2735 273 61 2740
3,4820 776 266 40 3,462 2 164 -286 5 27327 286 9
3,576 0 655 263 16 3,555 4 153 -298 1 27294 298§
3,670 0 580 266 70 3,648 9 14 4 -308 2 27268 3085
3,751 0 438 266 70 3,729 6 140 -315 4 272 54 3157
3,7720 428 269 40 3,750 5 139 : -3170 27252 3173
3,8650 309 25772 3,843 3 134 -322 9 272 37 3232
3,9600 208 258 61 3,938 2 125 =327 1 27219 3273
40850 075 300 01 4,033 2 125 -329 3 27217 3295
- 4,1490 059 24510 4127 2 126 -3303 27218 3305
4,244 0 038 242 30 4,2222 122 -3310 27211 3312
4,387 0 041 296 60 4,365 2 122 -3319 27211 3321
4,433 0 031 22130 44112 122 -332 1 27210 3323
4,528 0 051 216 50 4,506 2 1"7 -3325 27201 3327
46220 034 21550 4,600 2 111 -3329 27191 3331
47150 041 197 42 4,693 2 1086 -3332 27182 3334
4,7870 053 202 56 4,765 2 100 -3334 27172 3335
Last MWD Survey
14,8360 053 202 56 48141 96 -3336 27165 3337
Projection to Bit
Survey Annotations . [ . ‘ » . i} )
Measured Vertical ‘ Lo“cal Coordinates
Depth Depth . +NIS | . +EI-W
(usft) © (usft) {usft) : {usft) Comment
47870 4,765 2 100 -3334 Last MWD Survey
48360 48141 96 -3336 Projection to Bit

7/22/2011 11.40:27TAM Page 3 COMPASS 5000.1 Build 40
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Directional briling Operalions

Project:
Site:
Well:
Wellbore:
Design

Eddy County, NM (NAN27 NME)
Burch Keely Unit #636

Burch Keely Unit #636

OH - Job #32D0611587

Plan #4 7-7/8" Hole

Z CONCHO

+ G m Azmuths to Gnd North
True North -0 17°
/\ Magnrgtfo Noorth 767° WELL DETAILS: Burch Keely Unit #636
Burch Keely[Unit #5636/ KB Elev (13') @ 3611 Ousft (Cavaloz #3)
900 BE Magnetic Feld Ground Level: 3598 0
-fi+eper-90 Strength 48917 SenT| nyg  +ELW Northin Easting Latittude Longitude Slo
Dip Angle 60 65 g
Date 6/21/2011/0.0 0.0 659507.20 594231.10 32°48 45712 N 104° 1' 35.837 W
Model IGRF2010
REFERENCE INFORMATION
o-ordinate (N/E) Reference Site Burch Keely Unit #8636, Grid Nort
\\ Vertical (TVD) Reference KB Elev (13') @ 3611 Ousft (Cavaloz #8)
=1800 { Section (VS) Reference "Slot - (0 ON, 0 0E)
2 \oh easured Depth Reference' KB Elev (13") @ 3611 Ousft (Cavaloz #B)
B4 ‘| Calculation Method: Mimimum Curvature
8 \ 120
: \
-
g 1
QJ —_
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© \ 2
3] ®
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> \ 3 60
[+) \ :
2 { * 2000
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=} 481 : ———— i N
3600 4 ) B i ———— | e !41 ]
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3 N R BUCH Keag IO 380y su v )
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4500 11 ! ll <
Bufch-KeelyUrit#636/MWD-Sun arctl Keely [Urit[#g 36/R1an #4177 78" Holg
==IZ T 14836 80 —rPBHI=BK 30
50
. [CFBu cly KeelyUniti#036/Ptan #4757
PBHLIBK #6g6] | | I | |~ 4136 L
1 T T I T T T T 1T
% o © - N N N : o
- : : 3 g 5 :
Vertical Section at 269.83° (900 usft/in) West(-)/East(+) (60 usft/in)

COMPANY DETAILS: COG OPERATING LLC

223032

Calculation Method: Minimum Curvature

Error System' ISCWSA
Scan Method: Closest Approach 3D

Error Surface: Elliptical Conic

a0 N Ethod_Lrer Ratio

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

SITE DETAILS Burch Keely Unit #636

Site Centre Latitude

Longitude:

Positional Uncertainity
Convergence
Local North

1 32°48'45712 N
104° 1" 35837 W
- 0.0

017

Grid




