Results of Directional Survey

DD
APl number:|30-025-39474
OGRID: Operator: {COG OPERATING LLC
Property: |GC FEDERAL [ # 56
surface [ULSTR: |O |19 TI7S R|32E
623|FSL 1913|FEL
BH Loc ULSTR: |O 19 T|17S R|32E
[ 7112|MD 7083.4|{TVD 979|FSL 2308|FEL
Top Perf/OH ULSTR: |O 19 Ti17S R|32E
[ 5300|MD 5281.7|]TVD 856|FSL 2159|FEL
Bot Perf/OH ULSTR: |O 19 T{17S R|32E
[ 6700{MD 6673.7{TVD 953|FSL 2272|FEL
MD N/S E/W |VD
5210 226.20|] -238.90 5192.3
TOP PERFS/OH 5300 233.09] -245.70| 5281.73

5304] 233.40] -246.00f 5285.70
6612 324.20] -351.60] 6586.30
BOT PERFS/OH 6700] 330.29] -359.00| 6673.74
6706] 330.70] -359.50| 6679.70

NEXT TO LAST 7064 353.20] -390.60] 7035.70
LAST READING 7112 356.00] -394.90f 7083.40
TD 7112 356.00f -394.90f 7083.40
Surface Location 623|FS 1913|FE
Projected BHL 979|FS 2308]FE
Location of :
Top Perfs/OH 856{FS 2159|FE
Bottom Perfs/OH 953{FS 2272|FE

SUMMAﬁY of Subsurface Locations

{Bottom Perfs/OH |0-19-178-32E

0-19-17S-32E

MAR 2 g 2012
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COG OPERATING LLC

Lea County, NM (NAD27 NME)
GC Federal #56

GC Federal #56

OH - Job #32D1011971

Survey: MWD Survey
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Notary Signature
County of Midland
State of Texas

SUR: O-19-17S-32E, 623/S & 1913/E

SDI Standard Survey Rlébort

This survey is correct to the best of my knowledge and is supported by actual field data.
7

Notarized this date _/ LL of j!@ Jem lggg ) 2011.

CARRIE REED
My Commission Expires K k
October 4, 2015 @

HOBBS ocp

DEC 0 8 201

RECEIVED

BHL: O-19-17S-32E, 979/S & 2308/E
AP # 30-025-39474

Scientific Drilling

trectional Drilling Operations
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Scientific Drilling International, Inc.

SDI Standard Survey Report rilling
Company: COG OPERATING LLC Local Co-ordinate Reference:  ~ IWell GC Federal #56
Project: Lea County, NM (NAD27 NME) TVD Reference: © KB Elev (13') @ 3937 Ousft (JW #4)
Site: GC Federal #56 MD Reference: KB Elev (13') @ 3937 Ousft (JW #4)
Well: GC Federal #56 North Reference: 1Gnd
Wellbore: OH - Job #32D1011971 Survey Calculation Method: » Minimum Curvature
Deésign: Actual Database: : * |EDM-Regulatory
Project [ Lea County, NM (NAD27 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. {_GC Federal #56 I
Site Position: Northing: 660,434 70usft  Latitude: 32°48' 52198 N
From: Map Easting: 662,957 70 usft  Longitude: 103°48' 10 495 W
Position Uncertainty: 0 0 usft Siot Radius: 0" Grid Convergence: 029 °
Wel . {GC Federal #56 ]
Well Position +N/-S 00 usft Northing: 660,434 70 usft Latitude: 32°48' 52198 N
+EI-W 0 0 usft Easting: 662,957 70 usft Longitude: 103°48' 10 495 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 3,924 Q usft
Wellbore™ - ~ [_OH-Job #32D1011971 - ]
Magnetics "t Model [@éme B Sample Date 'I;\eclination Dip Angle Field Strength
. : . ) L ). M )
IGRF2010 10/11/2011 770 60 69 48,911
‘ﬁesigf\ ‘[ Actual J.
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: C ‘Depth 'F,rom' (TVDYy +NI-S - EI-W Direction ' .
cor. T {usfty - T (usfy 7 (usft) K B
00 00 00 31242
‘Surveyﬂ Program : Date -,10/17/2011 ..
From o "To . . ‘ i R . . '
. {usft) ©.{usf)  Survey (Wellbore) s : Tool Name Description
1000 1,980 0 Gyro Survey (OH - Job #32D1011971) Keeper Standard Wireline Keeper ver 10 2
2,154 0 7,112 0 MWD Survey (OH - Job #32D1011971) MWD MWD - Standard
Survey - | ]
] A"Méé;'ured Depth Iﬁ'clin'aﬁon Azimiith True Vertical North/South East/West Closure Azimuth" * Closure Distance
(usf). . ) it Depth (usft) - (usft) 0 {usft)
00 000 000 00 00 00 000 00
1000 047 265 58 1000 00 -04 265 58 04
2000 035 292 81 2000 01 -11 27287 11
3000 038 266 79 3000 02 17 27517 17
4000 016 31109 4000 02 -21 276 06 22
5000 017 305 58 5000 04 -24 27971 24
600 0 023 327 02 6000 07 -286 284 24 27
7000 035 339 21 7000 11 -28 291 56 30
8000 081 328 21 8000 20 -33 301 21 39
9000 083 326 49 9000 32 -41 308 19 52
1,000 0 085 338 35 1,000 0 45 -47 31346 65

11/15/2011 10°02.28PM
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£, CONCHO

Scientific Drilling International, Inc.

SDI Standard Survey Report

&)) Scientific Drilling

Company: = |COG OPERATING LLC Local Coior_din;:tg Reference: Well GC Federal #56

Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (13') @ 3937 Ousft (JW #4)

Site: . GC Federal #56 MD Reference: KB Elev (13") @ 3937 Ousft (JW #4) ‘

Well: GC Federal #56 North Reference: Grd

Wellboreé: OH - Job #32D1011971 ' Survey Calculation Method: Minimum Curvature

Design: | - [Actual Database: - EDM-Regulatory

Survey . . { s J

Measured Depth . - ihélih?ﬁbﬁ Azifith True Vertical ‘Noith/South East/West. Closure Azimuth  Closure Distance
(usfty . . © & _ Depth o (usfy) (uisft) ) (usft)

1,100 0 094 339 26 1,100 0 60 -53 318 27 80
1,200 0 108 33919 1,199 9 76 -59 32201 96
1,300 0 093 344 06 1,299 9 93 -65 324 97 113
1,4000 086 330 93 1,399 9 107 -71 326 50 128
1,600 0 085 35177 1,499 9 121 -76 328 01 143
1,600 0 098 832 1,599 9 137 -75 33114 156
1,700 0 119 2110 1,699 9 155 -70 335 56 170
1,800 0 112 29 94 1,799 8 173 -62 340 35 184
1,800 0 107 33 28 1,899 8 189 -52 344 70 196
1,980 0 094 40 98 1,879 8 200 -43 347 79 205

11/15/2011 10 02.28PM
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£,CONCHO

Scientific Drilling International, Inc.
SDI Standard Survey Report

Scientific
racHonal ng

Drilling

Company: COG OPERATING LLC Local Co-ordinate Reference: Well GC Federal #56
Project: Lea County, NM (NAD27 NME) TVD Reference: . KB Elev (13') @ 3937 Ousft (JW #4)
Site: GC Federal #56 MD Reference: KB Elev (13') @ 3937 Ousft (JW #4)
well: . "|GC Federal #56 Nortli Reference: 1Gnd
Wellbore: OH - Job #32D1011971 Survey Calculation Method: _{Minimum Curvature
I§e§i§p: ) " |Actual Database: - EDM-Regulatory
Project ' {_Lea County, NM (NAD27 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 - [ GC Federal #56 ] ]
Site Position: Northing: 660,434 70usft  Latitude: 32°48'52198 N
From: Map Easting: 662,957 70usft  Longitude: 103°48' 10 495 W
Position Uncertainty: 0 0 usft Slot Radius: o Grid Convergence: 029 °
[ Well { GC Federal #56 -
Well Position +N/-S 0 0 usft Northing: 660,434 70 usft Latitude: 32°48' 52198 N
+E/-W 00 usft Easting: 662,957 70 usft Longitude: 103°48' 10495 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 3,924 0 usft
Welibore [ OH~ Job #32D1011971 ‘ i
Maginetics ) ‘ ModeIkNahie Sample Date . Declinajtion Dip'Angle f Field Streffgth .
e , ; L e e ) ()
IGRF2010 10/11/2011 770 60 69 48,911
Désign ~ {Actual
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: " Depth From (TVD) “+NI-S . +EI-W Direction
e T . (usft) _ (usfy {usfty., . L) L )
00 00 00 31242
T v 7 : T
Survey Program . Date: 11/15/2011
' Frprﬁ I To L
(usft) « * (usft) Suryey (Wellbore) - -+ . Tool Name Description oo
1000 1,980 0 Gyro Survey (OH - Job #32D1011971) Keeper Standard Wireline Keeper ver 1 0 2
2,154 0 7,112 0 MWD Survey (OH - Job #32D1011971) MWD MWD - Standard
Survey * { , i )
Measured Depth ~ Inclination: - -Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
{usff) ) ©). .Depth (usft) - . {usft) ) {usft)
1,980 0 094 40 98 1,979 8 200 -43 34779 205
2,154 0 114 47 36 2,153 8 223 -21 354 55 224
22170 190 2294 2,216 8 237 -13 356 96 237
2,2790 254 1347 22787 260 -05 358 81 260
23410 315 356 85 2,340 6 290 -03 359 38 290
24040 354 342 14 2,4035 326 -10 358 24 326
2,497 0 455 32173 2,496 3 382 -42 35377 384
2,591 0 503 31017 2,590 0 438 96 347 60 44 8
26850 537 31178 2,683 6 49 4 -161 34199 519
2,778 0 581 31318 2,776 2 555 -227 33773 600
28720 561 307 97 2,869 7 616 -298 334 16 68 4

11/15/2011 10 06 01PM Page 2 COMPASS 5000 1 Build 40



Scientific Drilling International, inc.

%'COnCHO SDI Standard Survey Report

Scientific Drilling

TIEY oG

Company: - COG OPERATING LLC Local Co-ordinate l;eference; [\;V;II GC Federal #56

Project: Lea County, NM (NAD27 NME) TVD Reference: . IKB Elev (13") @ 3937 Ousft (JW #4)

Site: GC Federal #56 MD Reference: KB Elev {(13") @ 3937 Ousft (JW #4)

Well: ~ GC Federal #56 North Reference: ’ ) " -iGrd

Wellbore: OH - Job #32D 1011971 Survey Calculation Method: Minimum Curvature

Design: |Actual Database: . |EDM-Regulatory

Survéy - ‘ — - Wl

i Meastired Dépth Inclir;é'tior{ : Azimuth True Vertical ) North/South K EastWest>  Closure Azimuth  Closure Distance

(usft) | ‘ &) ) e . " " Depth ~ + (usft) * {usft) C [ . {usft)

2,965 0 636 308 97 2,962 2 676 -37 4 33105 773
3,068 0 727 31255 3,055 5 749 -458 328 54 878
3,1520 671 31312 3,147 8 826 -54 1 326 76 98 8
3,2450 702 305 82 3,240 2 897 -627 32503 109 4
3,337 0 642 306 82 3,3315 960 -714 323 37 1197
3,4320 617 304 93 3,426 0 1021 -798 32199 1296
3,5250 771 309 58 3,5183 1090 -887 320 84 140 56
3,6180 773 306 93 3,6104 1167 -98 5 319 82 1527
3,7120 736 306 55 3,703 6 124 1 -108 4 318 85 164 8
3,8050 726 305 96 3,795 9 1311 -1180 318 01 176 4
3,898 0 692 305 09 3,888 1 1378 -127 3 317 26 1876
3,9910 723 305 82 3,980 4 144 4 -136 6 316 58 198 8
40840 705 305 93 40727 1512 -146 0 316 00 2102
417980 6 81 305 90 41670 157 9 -1553 31548 2215
42730 6 59 30294 4,260 4 164 1 -164 3 314 96 2322
4,366 0 664 30159 43528 169 8 -173 4 314 40 2427
4,459 0 560 30770 4,445 2 1754 -1816 314 01 2525
45520 574 306 83 456378 1810 -188 9 31378 2616
46460 555 303 84 46313 1863 -196 4 31349 2707
47400 587 31294 47249 1921 -2037 313 32 2800
4,8350 554 31174 48194 1985 -2107 31329 2895
4,928 0 528 31252 49120 204 4 217 2 313 26 298 2
5,0220 6 50 31584 5,0055 2111 -224 1 313 29 307 9
5,116 0 6 50 314 96 5,098 9 2187 -2316 313 36 3185
52100 632 316 86 51923 226 2 -238 9 313 44 3290
53040 606 31370 52857 2334 -246 0 313 50 3391
53970 616 31118 5,378 2 2401 -2533 31347 3490
54910 600 31195 54717 2467 -2607 31342 3590
5,586 0 579 31144 5,566 2 253 2 -268 0 31337 3687
5,680 0 593 310 44 56597 2595 -276 3 313 31 378 3
57730 583 30978 5,752 2 2656 -2826 31323 3878
5,867 0 575 309 1 58457 27117 -289 9 31314 3973
5,960 0 601 309 12 5,938 2 2777 -297 3 31305 406 8
6,053 0 576 307 82 6,030 7 2836 -3047 31294 416 3
6,146 0 607 310 62 6,123 2 2897 -3122 31286 4259
6,2410 670 31150 6,2177 296 6 -320 1 31282 436 4
6,333 0 672 311 38 6,309 0 3037 -328 2 31278 447 2
6,426 0 645 31289 6,401 4 3109 -336 1 31277 457 8
6,5200 627 310 28 6,494 8 3178 -3439 31274 468 2
6,6120 626 309 27 6,586 3 3242 -3516 31268 478 3
6,706 0 630 309 34 6,6797 3307 -369 5 31261 4885
6,798 0 592 308 07 6,7722 3369 -367 3 31253 498 4
6,8920 648 305 25 6,864 6 3429 -3753 31241 508 4
6,985 0 601 304 07 6,957 1 3487 -3837 31226 518 4

11/15/2011 10:06 01PM Page 3 COMPASS 5000 1 Build 40



= CONCHO

Scientific Drilling International, Inc.
SDI Standard Survey Report

Scientific Drilling

Company: COG OPERATING LLC Local Co-ordinate Reference: Well GC Federal #56
Project: Lea County, NM (NAD27 NME) . TVD Reference: KB Elev (13') @ 3937 Ousft (JW #4)
Site: ., |GC Federal #56 MD Reference: KB Elev (13') @ 3937 Ousft (JW #4)
Well: GC Federal #56 North Reference: "1Gnd
Wellbore: OH - Job #32D1011971 Survey Calculation Meéthod: Mimimum Curvature
Désign: Actual Database:. L |EDM-Regulatory
Survey | . o !
Measiifed Depth . Inclination - . Azim ugﬁ . " True Vertical North/South East/West CIi‘:sure Azimuth  Closure Distance
(usft) ) ) ) . Depth " (usft) (usft)- . ) (usft) '
7,064 0 609 30292 7,0357 3532 -390 6 31213 526 6
Last MWD Survey
71120 609 302 92 7,083 4 3560 -394 9 31204 5317
Projection to Bit
Survey Annotations -l T
Measured * o Vertical Local Coordinates ! ’
- Depth ' Depth +N/-S SEIW - - .
(usft) ¢ Ausft)’ (usfty - (usft) Comment
7,064 0 7,03567 3532 -390 6 Last MWD Survey
7,1120 7,083 4 3560 -394 9 Projection to Bit

11/15/2011 10°06 Q1PM
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COMPANY DETAILS: COG OPERATING LLC
223032
Calculation Method: Minimum Curvature
Error System: ISCWSA
Scan Method: Closest Approach 3D
Error Surface: Elliptical Conic

eI M SR iR

Project: Lea County, NM (NAD27 NME)
Site: GC Federal #56
. - Well: GC Federal #56 R\
9)) Scientific Dnlllng Wellbore: OH - Job #32D1011971 a
Birechional Drilling Operalions Design: Plan #3 Gyro Tie-in - 7-7/8" Hole
G Azimuths to Grid North
TR (] T T TAM 029°
S T lebrdonrana (N, vegnens nom v ar- WELL DETAILS: GC Federal #56
0 ¢ REEES ot KB Elev (13) @ 3937.0usft (JW #4)
uth-HL-GCE-#56 Magnetic Field Ground Level: 39240
Strength 48910 7snT| +N/L.S  +E/-W Northing Easting Latittude Longitude Slot
D Ange 802%| 0.0 00 660434 70 662957.70 32° 48 52.198 N 103° 48' 10 495 W
e 101172011
Model IGRF2010
000
i 1 { | i
1 [ i i i
1500 %0 LIS F iR = O Federki#E6/PIan a-Gyro-Fe-t—[778: Hol
—[GT Federar#561Gyio SUvey, » - \\ T T T
) v 1980 GC Federal 458/MWD-Sdvey,
E 7083 \\
s T 000
w
3 \ M\
=4 270 -
S 3000 {as obon .
< \ = N
£ = N
8 “?7: \\ 55
[ 8 ¢l
) a NS
@ } 4060 2 N
5 ‘\ i 180 P S
> 4500 i £ A
3 2 4000
= 060 - 0 N
] _|PP-GCEL#56 = <]
I £ N
\ 2 4000
\ N
\
| an A
6000 500 S 3000
\‘ REFERENCE INFORMATION \\
| Co-ordinate (N/E) Reference: Well GC Federal #56, Grid North ; BN
| GClEederal #56/Plan #3 Gyro Tietin - i7-1 Vertical (TVD) Reference KB Elev (13") @ 3937.0usft (JW #4) Q \\\
\ 70001 L -l Section (VS) Reference Slot - (0 ON, 0 OE) 3
L Measured Depth Reference: KB Elev (13') @ 3937.0usft (JW #4) %
F== 0 77 5~ |GCiFederal #56/MWD SUrve: Calculation Method. Minimum Curvature [T R A= N
o= | C-Federal-#36/GyrorSurvef 9 Dy
7500 il - IO T T T T T T T T T T T T T T | 1
T ! LI I L L L | i1 T T T ' T T Ty 1 1 I
© ) ] A & % L & e
8 8 E 3 3 3 ©
Vertical Section at 312.40° (1500 usft/in) West(-)/East(+) (90 usft/in)

PROJECT DETAILS: Lea County, NM (NAD27 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 GC Federal #56
Site Centre Latitude. 32° 48'52.198 N
Longitude: 103°48' 10495 W
Positional Uncertainity: 0 0
Convergence: 0.29
Local North: Grid




