PO Box 1370
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COG, LLC

Fasken Center, Tower II

550 West Texas Ave, Suite 1300

Midland, TX 79701

RE: Copperhead 30 Fee #1H

480’ FNL & 480’ FEL
Sec. 30, T26S, R29E
Eddy County, New Mexico

Dear Sir,

The attached is the Deviation Survey for the above captioned well.
Very truly yours,

Eddie C. LaRue
Operations Manager

State of New Mexico }
County of Edady }

The foregoing was acknowledged before me this 28" day of December, 2011.

(yuilh Lo

) ( Notary Pu //c

OFFICIAL SEAL
REGINIA L. GARNER
NOTARY PUBLIC - STATE OF NEW MEXICO

My commission expires é'q 30, .




Jl

# Pason DataHub Deviation Survey
# Well Dossier 1322614018 - COPPERHEAD 30 FEE #1H

#
# Date

11/30/2011
11/30/2011
12/1/2011
12/3/2011
12/3/2011
12/3/2011
12/4/2011
12/4/2011
12/5/2011
12/5/2011
12/8/2011
12/8/2011
12/9/2011
12/9/2011
12/9/2011
12/10/2011
12/10/2011
12/10/2011
12/11/2011
12/12/2011
12/12/2011
12/12/2011
12/12/2011
12/16/2011
12/16/2011
12/18/2011
12/19/2011
12/19/2011
12/20/2011
12/20/2011
12/21/2011
12/21/2011
12/24/2011
12/24/2011
12/25/2011
12/25/2011
12/25/2011
12/26/2011
# EOF

Depth

155
311
448
680
1052
1175
1536
1937
2140
2560
2868
3132
3764
4165
4549
4970
5433
5909
6396
6873
7148
7274
7433
6566
6846
7005
7163
7342
7576
7993
8813
9171
9862
9957
10812
11002
11193
11372

Deviation Direction TVD

0.1
0.8
1.9
1.5
1.9
0.1
1.2
1.2
14
2.7
2.9
3.0
1.2
0.4
1.2
1.6
2.1
2.2
0.1
24
3.0
2.2
2.8
53
29.0
30.9
46.1
81.2
96.7
96.5
89.8
93.0
88.5

89.0 -

93.4
90.9
90.3

90.5.

eleNelNeNeoNoNololNolNololNolNolNole oo o e oo ol

o

256.6
266.8
277.1
280.5
274.8
270.9
271.5
269.4
270.7
272.8
272.1
271.3
272.7
272.2
271.8

O 0O 0 0000000000000 OO O OO oo



"RECEIVED
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NMOCD ARTES)A

COG OPERATING

WC Bone Spring

Eddy County, NM
Copperhead "30" Fee #1H
VH - Job #32K12111207

Survey: Gyro

SDI Standard Survey Report

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

%/ /"/%ZM_Z%\ -

!

Notarized this date é/gz of 1’&{@&&([[&{ J , 2011.

AL 'Z:’JZC[

Notary Signature
County of Midland
State of Texas

Scientific Drilling

Directional Dnmng Operations

CARRIE REED
My Commission Expires
October 4, 2015 O




Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: COG OPERATING Local Co-ordinate Reference: Well Copperhead "30" Fee #1H i
Project: WC Bone Spring TVD Reference: WELL @ 0.0usft (Orniginal Well Elev)
Site: Eddy County, NM MD Reference: WELL @ 0 Ousft (Orniginal Well Elev)
well: Copperhead "30" Fee #1H North Reference: Grd
Wellbore: VH - Job #32K12111207 Survey Calculation Method: Mimimum Curvature l
Design: VH - Job #32K12111207 Database: EDM-Regulatory .
Project {"WC Bone Spnng - B i T
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 {"Eddy County, NM T
Site Position: Northing: 39181197 ysft  Latitude: 32°4'37 166 N
From: Lat/Long Easting: 572,493 48usft  Longitude: 104° §' 57 422 W
Position Uncertainty: 00 usft Slot Radius: 13-3/16" Grid Convergence: 012°
Well [_gggperhead "30" Fee #1H, Directional (Phoenix) T M_l
Well Position +N/-S 00 usft Northing: 370,981 53 usft Latitude: 32° 110370 N
+EI-'W 0 0 usft Easting: 598,118 03 usft Longitude: 104°1' 0 306 W
Position Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 0 O usft
Wellbore | VH - Job #32K12111207 - R
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 12/13/2011 771 59 91 48,419
Design [ VH - Job #32K12111207 ‘j
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD) +N/-S +E/I-W Direction
(usft) (usft) (usft) )
00 00 00 27219
’3urvey Program Date 1/22/2012
From To
{usft) {usft) Survey (Wellbore) Tool Name Description .
o 1000 7,672 0 Gyro (VH - Job #32K12111207) Keeper Keeper Gyro
Survey I 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 024 288 19 1000 01 -02 288 19 02
2000 043 344 30 2000 05 -05 314 57 07
3000 167 344 47 3000 23 -10 336 29 25
4000 189 35345 3999 53 -16 343 50 55
5000 196 354 64 499 9 86 -19 347 49 89
6000 187 35293 599 8 120 -23 349 22 122
7000 169 34970 699 8 150 -27 349 66 153
8000 163 33201 7997 177 -37 348 30 18.1
9000 156 316 53 8997 200 -53 34521 20.7
1,000 0 1561 307.43 9997 218 -73 34156 229
1,1000 135 296 35 1,098 6 231 94 33793 248

1/22/2012 2 47°49PM
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Scientific Drilling International, Inc.

SDI Standard Survey Report

9)) Scientific Drilling

Company: {COG OPERATING Local Co-ordinate Reference: Well Copperhead "30" Fee #1H I

Project: iWC Bone Spring TVD Reference: WELL @ 0 Ousft (Onginal Well Elev) :

Site: {Eddy County, NM MD Reference: WELL @ 0 Ousft (Onginal Well Elev)

Well: Copperhead "30" Fee #1H North Reference: Grid

Wellbore: VH - Job #32K12111207 Survey Calculation Method: Minimum Curvature

Design: [VH - Job #32K12111207 Database: l EDM-Regulatory l

Survey lr T o - - " ,

Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) °) ) Depth {usft) (usft) (°} (usft)

1,200 0 112 281 14 1,199 6 238 -114 334 46 264
1,300 0 103 252 63 1,299 6 237 -132 33092 271
1,400 0 103 253 47 1,399 6 232 -14 9 327 27 276
1,500 0 126 282 87 1,499 5 232 -168 32401 287
1,600 0 173 299 26 1,699 5 242 -19 2 32149 309
1,700 0 161 304 17 1,699.5 257 -217 319 81 336
1,8000 1.38 296 10 1,799 4 270 -240 318 44 361
1,900 0 112 294 16 1,899 4 280 -258 31715 38.1
2,0000 089 292 08 1,999 4 286 -27 5 316 12 397
2,1000 143 65 22 2,099 4 295 =271 317 36 400
2,200 0 271 88.81 2,199 3 300 -236 32180 382
2,3000 292 9106 2,299 2 300 -187 328 06 354
24000 4,52 92 04 2,399 0 298 -122 33770 32.3
2,500 0 571 96 88 2,498 6 291 -34 353 41 293
2,6000 505 98 41 2,598 1 279 59 1202 285
2,7000 4.48 100 04 2,697 8 265 141 28 03 301
2,8000 389 102 07 2,797 5 252 213 40 25 330
2,900.0 382 102 50 2,897.3 237 279 49 59 36.6
3,000 0 354 101 15 2,997.1 22.4 341 56 73 408
3,1000 330 99 74 3,096 9 213 400 6195 453
3,200.0 315 100 41 3,196 8 203 456 6594 499
3,3000 289 101 40 3,296 6 193 507 69 13 54.3
3,400 0 261 102 17 3,396 5 184 554 7167 58 4
3,500 0 252 101 98 3,496 4 17.4 598 7375 623
3,6000 207 100 01 3,596 3 167 637 7535 659
3,7000 170 95 57 3,696 3 162 670 76 40 689
3,8000 165 95 20 3,796 2 159 699 77 16 717
3,900 0 143 9103 3,896 2 158 726 7774 743
4,0000 125 87 48 3,996 2 15.8 749 78 09 766
4,100 0 109 89 73 4,096 2 159 770 78 36 786
4,200 0 085 85 94 4,196 1 159 786 78 56 802
4,300 0 078 87 14 4,296 1 160 801 78 70 816
4,400 0 051 8313 4,396 1 161 812 78 80 828
4,500 0 028 8071 4,496 1 162 819 78 82 834
4,600 0 018 98 91 4,596 1 162 823 78 87 838
4,700 0 031 159 25 4,696 1 159 825 79 08 840
4,800 0 047 186 93 4,796 1 153 826 79 53 840
4,900 0 048 187 02 4,896 1 14 4 825 80 07 837
5,000.0 053 18375 4,996 1 136 824 80 66 835
5,100 0 095 192 36 5,096 1 123 822 8150 831
§,2000 116 206 68 5,196 1 106 815 8262 822
53000 118 209 85 5,296 1 88 806 8379 810
54000 114 217 08 5,396 0 71 795 84 91 798
5,500 0 118 217 48 5,496 0 55 782 86 00 78.4

1/22/2012 2 47°49PM
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Scientific Drilling International, Inc.
SDI Standard Survey Report

D)) Scientifi

c Drilling

Company: COG OPERATING Local Co-ordinate Reference: Well Copperhead "30" Fee #1H {
Project: WC Bone Spnng TVD Reference: WELL @ 0 Ousft (Onginal Well Elev) X
Site: Eddy County, NM MD Reference: WELL @ 0 Ousft (Onginal Well Elev) &
Well: Copperhead "30" Fee #1H North Reference: Grid |
Wellbore: VH - Job #32K12111207 Survey Calculation Method: Mintmum Curvature
Design: [l/li— Job #32K12111207 Database: EDM-Regulatory |
Survey | - — — .7’
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) ) ] Depth (usft) {usft) °) (usft)
T Tse000 130 216 69 5,506 0 37 769 87 22 770
57000 135 219 88 5,696 0 19 755 88 55 756
5,800 0 142 22131 5,795.9 01 740 89 94 740
5,900 0 148 21990 58959 -18 723 9146 723
6,0000 135 21877 59959 -38 707 93 04 708
6,100 0 137 217 53 6,095 8 -5.6 693 94 64 695
6,2000 134 219 81 6,195 8 -75 678 96 29 68 2
6,3000 142 21819 6,295.8 -93 66 3 98 02 669
6,400.0 147 218 33 6,395 8 -113 647 99 92 657
6,500 0 145 225 42 6,4957 -13 2 630 101 84 64 4
6,600 0 195 255 29 6,595 7 -14.5 605 103 52 62.2
6,7000 246 264 18 6,695 6 -152 567 104 99 587
6,800.0 257 264 20 6,795 5 -1586 523 106 63 54 6
6,900.0 270 263 58 6,895 4 -161 478 108 65 504
7,0000 309 263 04 6,995 3 -167 427 11135 459
7.1000 324 263 20 7,095 1 -17 4 373 114 99 411
7.2000 353 268 11 7,1850 -17 8 314 119 67 361
7,3000 345 26512 7,294 8 -18 2 253 125 67 312
74000 339 246 78 7,394 6 -196 196 134 99 277
7,500 0 322 243 06 7,494 4 -220 14 4 146 88 263
7,6000 293 235 39 7,594 3 -247 98 158 47 266
7,6720 259 23594 7,666 2 -267 69 165 51 276

1/22/2012 2°47 49PM
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Project: WC Bone Spring . G
Eddy County, NM A Azmuths to Grid North
Well: Copperhead "30" Fee #1H Mangrg:ch\?c?nhr} g 23573
. . ye Wellbore: VH - Job #32K12111207
W)) Scientific Drilling  Design: VH - Job #32K12111207 Magneti Field

roctional Drilling Oporations Streg?;;hA:;:% SSQT;
Dater 12/13/2011
Model' IGRF2010

M

WELL DETAILS: Copperhead "30" Fee #1H
WELL @ 0.0usft (Original Well Elev)
Ground Level: 0.0
+N/-S +E/-W Northing Easting Latittude Longitude Slot
0.0 0.0 370981.53 598118.03 32°1'10.370 N 104° 1' 0.306 W
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PROJECT DETAILS: WC Bone Spring SITE DETAILS: Eddy County, NM
Geodetic System: US State Plane 1927 (Exact solution) Site Centre Latitude: 32° 4' 37.166 N
Datum: NAD 1927 (NADCON CONUS) Longitude: 104° 5' 57.422 W
Ellipsoid- Clarke 1866 Positional Uncertainity” 0 0
Zone: New Mexico East 3001 Convergence: 0.12
System Datum: Mean Sea Level Local North Grid




Job Number: 1110717

Company: Concho

Lease/Well: Cooperhead 30 Fee 1H
Location: Eddy Co. NM

Rig Name: Silver Oak Rig 11

RKB: 17

GL.orMS.L.:O

State/Country: NM

Declination: 7.56

Grid: O

File name: C:\WINSERVE\CFE1H.SVY
Date/Time: 26-Dec-11/01:03

Curve Name: O

WINSERVE SURVEY CALCULATIONS
Minimum Curvature Method
Vertical Section Plane 271.70
Vertical Section Referenced to Wellhead
Rectangular Coordinates Referenced to Wellhead

Measured Inci Drift True Vertical CLOSURE Dogleg
Depth Angle Direction  Vertical N-S E-W Section  Distance Direction Severity
FT Deg Deg Depth FT FT FT FT Deg Deg/100
Tieln
6450.00 1.46 221.85 6445.74 -12.30 63.90 -64.24 65.07 100.90 .00
6496.00 1.50 227.60 6491.72 -13.14 63.06 -63.43 64.42 101.77 .33
6528.00 2.00 237.30 6523.71 -13.73 62.29 -62.67 63.78 102.43 1.81
6560.00 5.30 256.60 6555.64 -14.37 60.38 -60.78 62.06 103.39 10.86
6592.00 10.50 263.60 6587.33 -15.04 56.04 -56.46 58.02 105.02 16.50
6624.00 15.20 260.00 6618.52 -16.09 49.01 -49.46 51.58 108.18 14.89
6655.00 17.70 263.10 6648.25 -17.37 40.32 -40.82 43.90 113.30 8.54
6687.00 17.00 262.80  6678.79 -18.54 30.85 -31.39 35.99 121.00 2.21
6719.00 20.10 264.00 6709.12 -19.70 20.74 -21.32 28.60 133.52 9.76
6750.00 23.60 264.70 6737.89 -20.83 9.26 -9.87 22.79 156.03 11.32
6782.00 26.40 263.00 6766.89 -22.29 -4.18 3.52 22.68 190.63 9.03
6814.00 27.70 264.00 6795.39 -23.93 -18.64 17.92 30.33 217.91 4.30
6846.00 29.00 266.80 6823.55 -25.14 -33.78 33.02 42.11 233.34 5.81
6877.00 27.90 265.50 6850.81 -26.13 -48.52 47.72 55.11 241.69 4.07
6909.00 28.50 267.60 6879.01 -27.04 -63.61 62.78 69.12 246.97 3.62
6941.00 27.70 265.90 6907.24 -27.89 -78.66 77.79 83.45 250.48 3.54
6973.00 28.00 271.80 6935.54 -28.18 -93.58 92.71 97.74 253.24 8.66
7005.00 30.90 27710  6963.41 -26.93 -109.25 108.41 112.52 256.15 12.18
7036.00 31.60 280.30 6989.91 -24.50 -125.14 124.36 127.52 258.92 5.81
7068.00 34.20 282.70 7016.78 -21.02 -142.17 141.48 143.71 261.59 9.09
7100.00 38.00 282.00 7042.63 -16.99 -160.58 160.01 161.48 263.96 11.94
7131.00 41.50 282.40 7066.46 -12.80 -179.96 179.50 180.41 265.93 11.32
7163.00 46.10 280.50 7089.55 -8.42 -201.66 201.32 201.83 267.61 14.95
7195.00 51.90 279.80 7110.54 -4.17 -225.42 225.20 225.46 268.94 18.20
7227.00 57.50 279.00 7129.02 .08 -251.18 251.07 251.18 270.02 17.62
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Measured Incl Drift True Vertical CLOSURE Dogleg
Depth Angle Direction Vertical N-S E-W Section Distance  Direction Severity
FT Deg Deg Depth FT FT FT FT Deg Deg/100
7258.00 63.60 278.30 714425 414 -277.85 277.85 277.88 270.85 19.78
7290.00 70.10 277.00 7156.83 8.04 -307.00 307.10 307.10 271.50 20.65
7322.00 76.70 275.30 7165.97 11.32 -337.47 337.66 337.66 271.92 21.24
7353.00 83.80 274.40 7171.21 13.90 -367.90 368.15 368.16 272.16 23.08
7385.00 90.40 273.00 7172.83 15.96 -399.77 400.07 400.09 272.29 21.08
7480.00 91.80 270.40 7171.01 18.78 -494.70 495.04 " 495.06 27217 3.1
7575.00 96.70 270.90 7163.97 19.85 -589.40 589.73 589.74 271.93 5.18
7670.00 96.70 271.10 7152.88 21.50 -683.74 684.08 684.08 271.80 .21
7766.00 96.60 270.60 7141.77 22.91 -779.08 779.42 779.42 271.68 .53
7861.00 96.70 270.40 7130.77 23.73 -873.44 873.76 873.76 271.56 .23
7956.00 96.50 271.50 7119.85 25.30 -967.80 968.12 968.13 271.50 1.17
8051.00 92.80 271.80 7112.15 28.02 -1062.43 1062.79 1062.80 271.51 3.91
8147.00 92.40 272.20 7107.79 31.37 -1158.27 1158.69 1158.69 271.55 .59
8242.00 92.80 272.20 7103.48 35.01 -1253.10 1253.59 1253.59 271.60 42
8337.00 91.20 271.90 7100.17 38.41 -1347.98 1348.53 1348.53 271.63 1.71
8432.00 91.20 271.50 7098.18 4123 -1442.92 1443.51 1443.51 271.64 42
8528.00 91.00 271.10 7096.33 43.41 -1538.87 1539.49 1539.49 271.62 47
8623.00 91.40 270.70 7094.34 4490 -1633.84 1634.45 1634.46 271.57 .60
8719.00 90.20 269.80 7093.00 4532 -1729.83 1730.41 1730.42 271.50 1.56
8814.00 89.80 269.40 7093.00 4465 -1824.83 1825.35 1825.37 271.40 .60
8909.00 89.20 268.60 7093.83 43.00 -1919.81 1920.24 1920.29 271.28 1.05
9004.00 89.20 268.20 7095.16 40.34 -2014.76 2015.07 2015.16 271.15 42
9100.00 93.70 269.80 7092.73 38.67 -2110.69 2110.91 2111.04 271.05 4,97
9195.00 92.20 271.00 7087.84 39.33 -2205.55 2205.75 2205.91 271.02 2.02
9291.00 92.00 270.80 7084.32 40.84 -2301.48 2301.68 2301.84 271.02 .29
9411.00 90.50 272.30 7081.71 44.08 -2421.40 2421.64 2421.80 271.04 1.77
9481.00 89.80 271.60 7081.52 46.46 -2491.36 2491.64 2491.79 271.07 1.41
9576.00 89.80 271.30 7081.85 48.87 -2586.33 2586.64 2586.79 271.08 .32
9671.00 89.30 270.40 7082.60 50.28 -2681.31 2681.62 2681.78 271.07 1.08
9766.00 88.60 270.60 7084.34 51.11 -2776.29 2776.59 2776.76 271.05 77
9862.00 88.50 272.80 7086.77 53.95 -2872.21 2872.55 2872.72 271.08 2.29
9957.00 89.00 272.10 7088.84 58.01 -2967.10 2967.52 2967.67 271.12 91
10053.00 89.40 271.70 7090.18 61.20 -3063.04 3063.51 3063.65 271.14 .59
10148.00 91.00 271.90 7089.85 64.18 -3157.99 3158.50 3158.64 271.16 1.70
10243.00 91.30 271.70 7087.95 67.16  -3252.92 3253.48 3253.62 271.18 .38
10337.00 91.00 271.70 7086.06 69.95 -3346.86 3347.46 3347.59 271.20 .32
10432.00 92.60 272.30 7083.08 73.26  -3441.75 3442 .41 3442.53 271.22 1.80
10526.00 93.30 271.30 7078.24 76.21  -3535.58 3536.29 3536.40 271.23 1.30
10622.00 93.30 271.50 7072.71 78.56  -3631.39 3632.13 3632.24 271.24 .21
10717.00 93.50 271.00 7067.08 80.62 -3726.20 3726.96 3727.08 271.24 57
10812.00 93.40 271.30 7061.36 82.53 -3821.01 3821.78 3821.90 271.24 .33
10907.00 91.80 272.00 7057.05 85.26 -3915.87 3916.68 3916.80 271.25 1.84
11002.00 90.90 272.70 7054.81 89.15 | -4010.76 4011.64 4011.75 271.27 1.20
11097.00 90.50 272.80 7053.65 93.71 -4105.65 4106.62 4106.72 271.31 .43
11193.00 90.30 272.40 7052.98 98.07 -4201.55 4202.61 4202.69 271.34 A7
Page 2
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Measured

Incl Drift True Vertical CLOSURE Dogleg
Depth Angle Direction Vertical N-S E-W Section Distance  Direction Severity
FT Deg Deg Depth FT FT FT FT Deg Deg/100
11287.00 90.50 27210 7052.33 101.76  -4295.47 4296.60 4296.68 271.36 .38
11372.00 90.50 271.80 7051.58 104.65  -4380.42 4381.59 4381.67 271.37 .35
TD PTB
11430.00 90.50 271.80 7051.08 106.47  -4438.39 4439.59 4439.66 271.37 .00
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