PO Box 1370
Artesia, NM 88211-1370
(575) 748-1288

COG OPERATING LLC

CEIVE

APR 1§ 2012
ARTESIAWEST
April 4, 2012
COG, LLC
Fasken Center, Tower II
550 West Texas Ave, Suite 1300 7 /
Midland, TX 79701 5 79
RE: Copperhead 31 Federal Com #2H
480" FSL & 2140’ FEL
Sec. 31, T26S, R29E
Eddy County, New Mexico
Dear Sir,

The attached is the Deviation Survey for the above captioned well.

Very truly yours,

Eddie C. LaRueé

Operations Manager

State of New Mexico }
County of Eddy }

The foregoing was acknowledged before me this 4" day of April, 2012.

My commission expires (2e (- 2D, 20,
-U% .



Copperhead 31 Federal Com #2H

Date

3/6/2012

3/9/2012

3/9/2012
3/10/2012
3/10/2012
3/10/2012
3/10/2012
3/10/2012
3/11/2012
3/13/2012
3/13/2012
3/13/2012
3/13/2012
3/13/2012
3/13/2012
3/14/2012
3/14/2012
3/14/2012
3/15/2012
3/15/2012
3/15/2012
3/18/2012
3/20/2012
3/20/2012
3/21/2012
3/21/2012
3/21/2012
3/21/2012
3/21/2012
3/21/2012
3/21/2012
3/21/2012
3/21/2012
3/22/2012
3/22/2012
3/22/2012
3/22/2012
3/22/2012
3/22/2012
3/22/2012
3/22/2012
3/23/2012
3/23/2012

Depth

168

795
1049
1304
1559
1813
2098
2320
2623
2945
3498
3901
4347
4793
5240
5717
6195
6672
7085
7373
7851
8421
7700
7770
7802
7833
7865
7897
7961
7993
8025
8057
8088
8120
8152
8184
8215
8247
8279
8311
8343
8374
8405

0.50
1.41
0.97
0.53
1.14
1.06
2.55
2.46
0.79
0.50
0.50
0.80
1.30
1.20
1.10
1.20
1.70
2.10
2.80
3.00
0.50
0.30
1.45
1.93
5.45
10.46
15.74
20.66
29.90
33.68
36.49
38.16
40.10
43.79
47.57
49.59
52.14
56.28
61.64
64.90
67.01
€9.73
72.02

0.00
308.37
296.77
282.21
113.74

5.97

55.30
74.96
95.68

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
252.74
323.93
356.62

4.36

9.19

10.16

9.54

8.40

8.49

7.17

6.03

5.32

5.06

5.32

3.92

3.12

1.72

0.75

0.14

0.31
358.82

Deviation Direction TVD

212.00
794.79

1048.73
1303.71
1558.70
1812.67
2097.54
2319.33
2622.20

0.00
0.00
0.00
0.00

4867.00
5314.00

0.00
0.00

6746.00

0.00
0.00
0.00
0.00

7698.77
7768.74
7800.67
7831.37
7862.52
7892.91
7950.72
7977.92
8004.10
8029.55
8053.59
8077.39
8099.74
8120.91
8140.48
8158.19
8175.68
8190.07
8203.11
8214.54
8224.69
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Date

3/23/2012
3/23/2012
3/23/2012
3/23/2012
3/23/2012
3/23/2012
3/23/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/24/2012
3/25/2012
3/25/2012
3/25/2012
3/25/2012
3/25/2012
3/25/2012
3/25/2012
3/25/2012
3/25/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/26/2012
3/27/2012
3/27/2012

Depth

8437
8469
8501
8532
8564
8596
8628
8659
8691
8787
8883
8978
9074
9170
9265
9361
9457
9552
9647
9743
9838
9933
10028
10124
10218
10314
10410
10505
10601
10697
10792
10888
10984
11079
11175
11271
11462
11558
11653
11843
11939
12033
12128
12224
12319

73.16
75.01
78.52
80.99
82.83
84.24
85.65
88.29
89.60
89.87
89.78
89.87
90.40
91.01
89.60
90.31
91.45
87.23
87.49
90.04
92.15
89.87
87.23
87.93
89.96
89.08
88.20
87.49
88.11
89.69
94.26
92.33
92.42
90.13
88.37
88.81
88.02
88.11
89.78
50.40
91.71
90.22
83.69
88.29
87.76

358.73
359.35
359.96
359.96
358.79
359.43
359.35
359.17
358.35
359.17
358.20
357.41
358.99
359.43
358.64
358.47
0.23
0.23
0.84
2.42
3.48
2.95
1.02
0.4
0.84
359.79
359.35
358.20
357.59
356.80
358.82
1.89
2.95
2.60
2.60
3.21
3.12
3.83
3.83
1.81
0.84
0.75
1.63
2.25
2.25

Deviation Direction TVD

8234.27
8243.04
8250.37
8255.88
8260.38
8263.99
8266.81
8268.45
8269.03
8269.48
8269.77
8270.06
8269.84
8268.65
8268.15
8268.22
8266.75
8267.84
8272.22
8274.29
8272.47
8270.80
8273.20
8277.26
8279.01
8279.80
8282.08
8285.65
8289.34
8291.18
8287.91
8282.39
8278.41
8276.30
8277.55
8279.91
8285.20
8288.44
8290.19
8289.89
8288.12
8286.54
8286.61
8288.31
8291.58
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Date

3/27/2012
3/29/2012
3/30/2012
3/30/2012
3/31/2012
3/31/2012
3/31/2012
3/31/2012
3/31/2012
3/31/2012

Depth

12415
12510
12640
12734
12830
12925
13020
13116
13211
13306

87.76
88.99

90.04

88.72
89.96
88.72
88.29
89.52
89.78
89.96

3.00
171
0.18
358.04
356.37
355.71
357.68
359.15
0.14
0.16

Deviation Direction TVD

8295.33
8298.03
8299.13
8300.14
8301.25
8302.34
8304.82
8306.66
8307.24
8307.45

Page 3 of 3



COG OPERATING

Wildcat (Eddy County, NM)

Eddy County, NM

Copperhead 31 Federal Com #2H
VH - Job #32K0312307

Survey: Gyro

SDI Standard Survey Report

This survey is correct to the best of my knowledge and is supported by actual field data.
%J/j AIT~

Notarized this date a?ﬂc( of {42.(9/{,4.[ , 2012.
/zlu,w} e

Notary Signature
County of Midland
State of Texas

PN CARRIE REED k
My Commission Expires R iy,
/ October 4, 2015 N . - o
aaa s s s g@} Scientific Drilling

' Directional Orilling Operafions




Scientific Drilling International, Inc.
SDI Standard Survey Report

AN s Y AT S AR TS R . Y T T A
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Scientific Drilling

VBETONG) DANNG OORaHans

T T TR T T T I R T R NIRRT

COG OPERATING
+Wildcat (Eddy County, NM)

TEddy County, NM

.| Copperhead 31 Federal Com #2H
<VH - Job #32K0312307
{VH - job #32K0312307

Well Copperhead 31 Federal Com #2H
A WELL @ 0 Ousft (Onginal Well Elev)
SWELL @ 0 Ousft (Onginal Well Elev)
Gnd

- B L NP
T A S e RS S TR A T E e,

Wlldcat (Eddy Count

NM)

L AL

TE IR Y PRI

S LI

I e

Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: New Mexico Central 3002

Eddy County, NM TR W T TS WILNE 7T TATL o ST Smne s T s e g TUSERIE LU RS a5 exm, ey oeewoen epow
Site Position: Northing: 695,322 90 ysft  Latitude: 32°53'31090 N
From: Lat/Long Easting: 1,178,985 29 usft Longitude: 104° 2' 17 570 W
Position Uncertainty: 0 0 usft Slot Radius: 0" Grid Convergence: 120 °

Well Position

Position Uncertainty

T T a e T VR e e

opperhead 31 Fede

ARSI AR Al -
+N/-S 0 0 usft
+E/-W 0 0 usft

0 0 usft

SR TR

TR g T

Northing:

Eastin

I'H

Wellhead Elevation:

T AR e B e R T v 5 B T

I Com #2H, Dtreétlonal (Pathfinden)

T

TN L 5RR

DO LI A o
371,310 91 usft Latitude:
1,190,811 02 usft Longitude:
usft Ground Level:

Pgr ey

R S Rt M L g

32°0'4 612N
104° 1" 18 250 W
0 O usft

E N

; VH Job #32K0312307

Audit Notes:

Version:

“\GRF2010 3/18/2012
Job S A
T PRI T DRI T A A RIORI T L R e TR E Y250 T ¢ W TR X g s e D
Phase: ACTUAL Tie On Depth: 00

10

T FEs .

’ i tlon s

SRR RL

1000
2000
3000
4000

5000
6000
7000
8000
9000

1,000 0
1,100 0

Incllnatlon :

R

S,

e

096
154
229
2867

212
172
160
143
110

103
092

999 6
1,089 5

97
121
144
166
186

=202
-217

31110
31561
318 86
31942

31919
318 19
316 74
3156 22
31368

31260
31183

00
08
30
63

107

148
182
210
236
257

275
291

4/10/2012 7 14 14PM

Page 2
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Scientific Drilling International, Inc

, Inc.
SDI Standard Survey Report k@. Scientific Dnllmg
BEAGAG! DATiNG OPATONGNT

A s < s e Y. S SRS it T T o gt 3o e S T 3 e PR M T

T T ————TT bastaddie el A Shahand o “";T"':‘ﬁ:’;‘: R Rt T St kU e

: Company: COG OPERATING . Local Co-ordinate Refererice:" ‘Well Copperhead 31 Federal Com #2H !
; Project: Wildcat (Eddy County, NM) . TVD Reference: T <'WELL @ 0 Ousft (Onginal Well Elev)

i Site; ", ’ ”Eddy County, NM ;MD Réference' . T \fWELL @ 0 Ousft (Onginal Well Elev)

;Weﬂ: - iCopperhead 31 Federal Com #2H " North Reference: . ‘ A Grid

.Wellbore: ~  1VH - Job #32K0312307 " Survéy Calculation Method: _ . *jMummum Curvature

fDesigﬁf ’ VH Job#32K0312307 Databa;e.

P A T - a T RN LA TS SreeA ey, Lowee o o T e vme e e s —. e e

. TEDM Regulatory

Measured Depth Inchnatlon ;l’ Tvue Vertlcal . NorthiSouth " Closure Azimuth ~ Closuré DTstance.n

" ’(usft) BN (°) Depth ' (usft) isft)” N - '(‘T)x o : ) (usft)

’ 1, 200 0 0 80 290 45 1 199 5 20 1 o 231 31102 306
1,300 0 062 293 04 1,299 5 205 -242 310 28 317
1,4000 046 98 72 1,399 6 207 -24 3 310 36 319
1,500 0 090 104 72 1,499.5 204 -23 2 31139 309
1,600 0 049 94 12 1,599 5 202 -220 312 56 298
1,700 0 0.52 358 74 1,699 5 206 -216 31370 298
1,800 0 1.09 2.55 1,799 5 220 -215 315 63 308
1,900 0 184 24 48 1,899 5 244 -208 319 55 321
2,000.0 238 46 81 1,999 4 273 -18 6 325 67 331
2,1000 259 5119 2,099.3 301 -154 33298 33.8
2,2000 219 50 59 2,199 2 328 -121 339 68 349
2,3000 225 74 54 2,2991 345 -88 34575 356
2,4000 227 8843 2,3991 351 -49 352 06 354
2,500 0 113 9509 24990 351 -19 356 84 351
2,6000 082 8707 2,5990 350 -02 359 61 350
2,700 0 058 100 31 2,699 0 349 10 160 350
2,8000 069 8872 27990 349 21 341 349
29000 035 48 74 2,8990 351 29 474 352
3,0000 045 27 62 2,999 0 356 33 532 358
3,100 0 069 340 06 3,0990 365 33 515 367
3,2000 060 32564 3,1990 375 28 426 377
3,3000 058 316 07 3,2890 383 21 321 384
3,4000 o7 305 45 3,389 0 391 13 190 391
3,500 0 o7 285.51 3.499.0 396 02 0.28 396
3,6000 093 281.89 3,598 9 399 -12 358 28 399
3,7000 081 275 34 3,698 9 402 -27 356 16 40 2
3,8000 099 277 56 3,798 9 403 -43 356397 406
3,900 0 092 276 90 3,898 9 405 -59 351 71 410
4,0000 111 277 11 3,998 9 408 77 349 34 415
4,1000 102 278 74 4,098 9 410 95 346 95 421
42000 113 278 13 4,198 9 413 -114 344 61 428
4,300 0 108 264 37 4,298 8 413 -133 34219 43 4
4,4000 101 27204 4,398 8 413 -151 339 91 44 0
45000 133 267 06 4,498 8 413 -171 337 44 447
4,600 0 117 266 37 4,598 8 411 -193 334 84 454
4,700 0 107 27210 4,698 8 411 -213 33264 46 3
4,8000 118 266 98 4,7987 411 -232 330 51 47.2
4,900 0 103 251 66 4,898 7 407 -251 328 35 47 9
5,0000 111 23209 4,998 7 399 -287 326 16 48 0
51000 109 233 62 50087 387 -283 323 87 47.9
5,200 0 093 21494 5,198 7 375 -295 32180 a7.7
53000 098 207 97 5,298 7 361 -304 319 90 47 1
54000 122 20970 5,398.6 344 =313 317 69 465
5,5000 127 215 34 54986 325 -325 315 08 460

4/10/2012 7 14.14PM Page 3 COMPASS 5000 1 Build 40



Scientific Drilling International, Inc.
SDI Standard Survey Report

1S
H
i

[Design:

ERON

a0 e

. {COG OPERATING
;Wildcat (Eddy County, NM)
J‘»Eddy County, NM

‘1Copperhead 31 Federal Com #2H
EVH - Job #32K0312307

So:drdiniate REference:- + -
| “TVD Reference:

“1Gnd

1We|| Copperhead 31 Federal Com #2H
EWELL @ 0 Ousft (Original Well Elev)
- _‘[weu_ @ 0 Ousft (Original Well Elev)

"VH - Job #32K0312307
su;‘\)’ey ’ R ,:. -
“Measured Depth L Azimuth True Vertical - . North/South , . . Ea
" lusfY) o "0 Depth - ». - (usft) . - 0 (usft)
T Tse000 T T T 12 55986 T 306 31228 458
5,700 0 134 21356 5,698 6 287 309 35 452
5,800 0 148 21348 5,798 5 266 306 24 450
5,900.0 169 21382 5898 5 243 30272 450
6,000 0 186 21523 5,998 4 218 396 29879 452
6,100 0 187 220 24 6,098 4 192 -416 29477 458
6,200 0 193 220 18 6.198 3 167 -438 290 86 468
6,300 0 196 223.29 6,298 3 141 -46 0 287 08 481
6,400 0 163 229 89 6,398 2 120 -483 283 94 497
6,500 0 202 25173 6.498.2 105 510 28164 521
6,600 0 208 269 55 6,598.1 99 545 28034 554
6,700 0 214 276 60 6,698 0 101 -58 2 279 89 59 1
6,800 0 1.98 274 35 6,798 0 105 618 27964 627
6,900 0 217 264 76 6,897 9 104 -654 279 08 66 2
7,0000 219 259 40 6,997 8 99 69 1 27817 698
7,100.0 283 273 60 7,097 8 97 735 27754 741
7,200 0 321 26135 71976 95 787 276 85 793
7,300 0 310 265 48 7,297 5 88 -84 2 27599 846
7,400 0 288 27148 7,397 3 87 -894 275 55 898
7,500 0 236 269 25 7,497 2 87 -940 27530 944
7,600 0 218 257 23 7,597 1 8.3 979 274.83 98 2
7,700 0 145 25274 7,697 1 75 1009 274 23 1012
7,800 0 102 248 32 7,797 1 68 -1030 27376 103 2
7,900 0 022 284 76 7,897.1 65 -1040 27357 104 2
8,000 0 077 53 45 7,997 1 69 -103 6 27383 1039
8,100 0 071 12035 8,097 1 70 -1025 27392 1028
8,200 0 039 109 21 81970 66 1017 273.71 1019
8,300 0 045 163 92 8,297 0 61 1013 27345 1014
8,400 0 040 139 76 83970 55 1009 27310 101 1
8,465 0 041 7101 84620 54 -100 6 27306 1007

4/10/2012 7 14:14PM

Page 4

COMPASS 5000 1 Build 40



Project: Wildcat (Eddy County, NM)
%, Eddy County, NM
1]

S S Well: Copperhead 31 Federal Com #2H

cientific Drilling ~ welibore. VH- Job #32K0312307
Direclional Drilling Operafions Design' VH - Job #32K0312307

WELL DETAILS: Copperhead 31 Federal Com #2H
WELL @ 0 Ousft (Original Well Elev)

Ground Level: 0.0
NS +E/W Northing Easting Latittude Longitude Slot
0.0 0.0 371310.91 1190811 02 32°0'4612N 104° 1'18.250 W
= = T
- |
80 u i
60 _ TIEL
J - R S
- AUl
5004 -
40 P ——
E - ) ==13000
£ 1
4] I L
@ .
S I = =200
< /
= T 001 T
* T 4 f T
£ 2011 4 T, L
2 [ {7000 T B T
= - 1 o N
= u ' N
L L] N - S e
5 s
[o] e ]
n TEPT Y T
00 T T
0 - Qﬁ
454~ )
20—
-40 T EENREE
L J B T IR N .
1 A LR NNENEREEN
T T T T T
x 3 g 2 5 8 ° 8
o L. o
I . West(-)/East(+) (20 usft/in)

PROJECT DETAILS: Wildcat (Eddy County, NM) SITE DETAILS: Eddy County, NM
Geodetic System? US State Plane 1927 (Exact solution) Site Centre Latitude: 32° 53' 31 090 N

Datum: NAD 1927 (NADCON CONUS) Longitude: 104° 2" 17.570 W
Ellipsoid:: Clarke 1866 Positional Uncertainity: 0.0
Zone: New Mexico Central 3002 Convergence: 1 20

System Datum: Mean Sea Level Local North: Grid




NCHO

COG Operating LLC

Eddy County(NAD27)
Copperhead 31 Fed Com
#2H

OH

Design: OH

Pathfinder X & Y Report

09 April, 2012

A Schlumberger Company
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Pathfinder

N
L CO“C"’O Pathfinder X & Y Report

THEINDER

A Schlumberger Company

Company: - '. COG Operating LLC dinate Reference: . ' 'Well #2H g

Project: Eddy County(NAD27)

Site: .., .  Copperhead 31 Fed Com
"Well:. - #2H

Wellbore: * = OH

Design:' L " OH

TR

= ~KB = 18' @ 2919.0usft (Oniginal Well Elev) i

Project . . Eddy County(NAD27)
* P L . Sl A L PV A S T - s

Map System: US State Plane 1927 (Exact solution) System Datum:
Geo Datum: NAD 1927 (NADCON CONUS)

Map Zone: New Mexico East 3001

- ' . .. - - PO -~ < Vo & o PR A Y LN k] s e . Hanh «aka- -~
sie. L. . Copperhead 31 Fed Com . o . ) . e e e e e e e 2

Site Position: Northing: 364,332.500 ysft Latitude: 32.001
From: Map Easting: 596,592.300 usft Longitude: -104.022
Position Uncertainty: 0.0 usft Slot Radius: 13-3/16 " Grid Convergence: 017 °

T g PO L S s g s s T s

Well - Lo #2H ) )

el < P R - RSN % ORGP S Wiy . 5 - S I T U A

Well Position +N/-S 0 0 usft Northing: 364,332.500 usft Latitude: 32 001
- +E/-W 0.0 usft Easting: 596,592.300 usft Longitude: -104 022
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 2,901 O usft

= =~ - e R e o R T T e e S L T I TR S T e S ey e e e v e e e 23

Wellbore -~ . . OH

R R B T s e A S TP PR SN R A S st e A

A PRI ST SRS i i PR WA el BRI s SN § S el WISl g SR S

J l\lvla'g:;r"ae@i“cs1 .

s

Tt
A N AR P

2/23/2012

o et W LAY XL QAR WL L DU B T T S T d e P KR LIS

.Design.. - - OH S W mew L @ - omismE

Audit Notes:

Version:

Vértical Sectioh:

4/9/2012 4:22:02PM Page 2 . COMPASS 5000.1 Build 42



Pathfinder

%FCOHCI'IO Pathfinder X & Y Report @E%‘\ INDERO

umberger Company

- .o -

R

"Well #2H th

Company: °~  COG Operating LLC
grqj?ct:‘ . Eddy County(NAD27) "KB = 18’ @ 2919.0usft (Original Well Elev) %.,1
Site: - Copperhead 31 Fed Com “YKB = 18' @ 2919.0usft (Original Well Elev) 4
Well: B #2H - JZGrid e
Weﬂboré: ) OH - "«Minimum Curvature ‘?
Design: . -OH ‘ o AEDM 50001 SingleUserDb
" Survey Program, T - Date 4/—91‘2012. . . TR T RS e
From - ' CT6 o i.-
(Usﬁ) T ,(uéff)‘“, Sghﬁ(ey;(Weljlé%i'g)i ] Nar -
‘ 100.0 7,700.0 Gyro #1 (OH) ' NS.GYRO-MS
7,738 0 13,498.0 MWD #2 (OH) MWD
SR
Ja VU (usfy); ft):

0.00 000 00 29180 364,332 50 596,592.30
1000 0.96 31110 100.0 -2,8190 06 0.6 05 096 364,333 05 596,591 67
200.0 1.54 321.24 2000 22,7190 2.1 21 21 0.62 364,334.65 596,590.20
3000 2.29 322.14 299.9 -2,619.1 4.8 42 48 0.75 364,337.27 596,588.13
4000 267 318.64 399.8 2,519.2 81 6.9 81 0.41 364,340.60 596,585.36
5000 212 318 50 4997 -2,419.3 12 9.7 112 055 364,343.73 596,582.60
6000 1.72 307 88 599.7 -2,319.3 135 12,14 135 053 364,346 04 596,580.19
700.0 160 307.29 699.6 -2,219.4 153 -14.4 15.3 0.12 364,347.81 596,577.89
8000 1.43 298.21 799.6 21194 16.7 -16.6 16.7 0.29 364,349.24 596,575.68
900.0 110 295 50 899.6 -2,019.4 177 -18.6 177 034 364,350 25 596,573.72
1,000 0 1.03 299.45 999.6 -1,919.4 186 202 18.6 010 364,351 10 596,572.07
1,100.0 0.92 299.14 1,099 5 -1,819.5 194 217 19.4 0.11 364,351 93 596,570.58
1,200.0 0.80 290.45 1,1995 1,719 5 20.1 -23.1 20.0 0.18 364,352.57 596,569.23
1,300 0 0.62 293.04 1,299.5 -1,619.5 205 -24.2 20.5 0.18 364,353.02 596,568.08
1,400 0 0.46 0872 1,399.5 -1,519.5 20.7 243 206 1.07 364,353 18 596,567.98
1,500 0 0.90 104.72 1,499.5 -1,4195 204 232 20.4 045 364,352.92 596,569.13
1,600.0 0.49 9412 1,699 5 41,3195 20.2 22.0 20 1 0.43 364,352 69 596,570.32
1,700 0 0.52 35874 1,699.5 41,2195 206 218 20.6 0.75 364,353 11 596,570 73
1,800.0 109 255 1,799 5 -1,119.5 22.0 215 220 0.57 364,354 51 596,570 77
1,900 0 184 24 48 1,899 5 -1,019.5 244 208 24.4 0.92 364,356.92 596,571 47
2,000 0 2.38 46.81 1,999.4 -919.6 273 -186 27.3 097 364,359 81 596,573.65

4/9/2012 4:22:02PM Page 3 COMPASS 5000 1 Build 42



<7 CONCHO

Pathfinder
Pathfinder X & Y Report

THEINDER

A Schlumberger Company

Company: COG Operating LLC - Local Co-ordinate Reference: ‘Well #2H a S

Project: ~Eddy County(NAD27) TVD Reference: - KB = 18' @ 2919.0usft (Originai Well Elev)

Site: Copperhead 31 Fed Com T . MD'Reference: 'KB = 18' @ 2919.0usft (Original Well Elev)

Weli: . #2H o ) North Reference: *Grid

Wellbore: OH . - 2 Survey Calculation Method: Minimum Curvature

Desigp: OH N . Database: EDM 5000.1 Single User Db

Survey L i

.oMD e Azi (azimuth) 1 _TVDSS - S s o ' Ew V. Sec DlLeg | Northing - .',“‘-,:E.‘astlwgrg W
(ustt) (] °) (usft) (usft) ~(usft)” T (usft) Ausft) - . (*M00usft) - (usft) T (usfy), L

2,100.0 259 51.19 2,009.3 8197 T s01 154 Toz01 0.28 364,362.64  596,576.93
2,200 0 2.19 50.59 2,199.2 -719.8 328 121 327 0.40 364,365.27 596,580.17
2,300.0 2.25 74.54 2,209.1 6199 345 -8.8 345 0.92 364,367.01 506,583.53
2,400.0 227 8843 2,399.1 5199 35.1 49 351 055 364,367 59 506,587.41
2,500.0 1.13 95.09 2,499.0 -420.0 351 19 35.0 1.16 364,367.55 596,590.37
2,600 0 0.82 87.07 2,599.0 3200 350 -0.2 35.0 034 364,367.50 596,592.06
2,700 0 058 100.31 2,699 0 2200 34.9 1.0 34.9 029 364,367.45 596,593.28
2,800.0 0.69 8872 2,799.0 -120.0 349 21 34.9 0.17 364,367.37 506,594 38
2,900.0 0.35 4874 2,899.0 -20.0 351 2.9 351 0.48 364,367.59 596,595.21
3,000.0 0.45 27.62 2,999 0 800 35.6 33 35.6 0.18 364,368.13 596,595.62
3,100 0 0.69 340.06 3,099.0 180.0 365 33 36.6 0.51 364,369.05 596,595.60
3,200.0 060 325.64 3,1990 280.0 375 2.8 37.6 0.18 364,370 05 596,595.10
3,300.0 0.58 316 07 3,299.0 380.0 38.3 2.1 38.3 0.10 364,370.84 596,594 45
3,400 0 0.71 305.45 3,399.0 480.0 391 13 39.1 0.18 364,371 57 596,593 59
3,500.0 0.71 28551 3,499.0 580 0 39.6 0.2 396 0.25 364,372 09 506,502.49
3,600 0 0.93 28189 3,598.9 679.9 399 1.2 39.9 0.23 364,372.43 596,591.10
3,700.0 0.81 275.34 3,608.9 779.9 40.2 2.7 402 0.16 364,372.66 596,589.60
3,800.0 0.99 277.56 3,798 9 879.9 40.3 4.3 403 0.18 364,372.84 596,588.04
3,900 0 0.92 276 90 3,898.9 979.9 40.5 5.9 405 0.07 364,373.05 596,586 39
4,000 0 1.1 277.11 3,998 9 10799 40.8 77 408 0.19 364,373 26 596,584.63
4,100.0 1.02 278.74 4,008.9 1,1799 41.0 9.5 41.0 0.09 364,373.52 596,562.79
4,200.0 113 27813 4,198.9 1,279.9 413 1.4 413 011 364,373.79 596,580 93
4,300.0 1.08 264.37 4,298.8 1,379.8 413 -13.3 41.3 0.27 364,373 84 596,579 02
4,400.0 1.01 272.04 4,398.8 1,479 8 413 151 413 016 364,373 78 596,577.20
4,500.0 133 267 06 4,498.8 1,579 8 41.3 7.1 412 0.34 364,373.75 596,575.16
4,600 0 1.17 266.37 4,598.8 1,679.8 41.1 193 411 0.16 364,373 63 596,572.98
4,700.0 1.07 272.10 4,698 8 1,779.8 411 213 411 0.15 364,373.60 596,571.03
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= CO”CHO F’aalthfi':daetrh )tig‘:(eF:eport @&?%‘INDERO

A Schlumberger Company

{Well #2H

Company: =~ COG Operating LLC 7 . i - i
Project: Eddy County(NAD27) i ‘KB = 18' @ 2919.0usft (Original Well Elev) r
Site': L Copperhead 31 Fed Com ';KB =18' @ 2919.0usft (Original Well Elev) .
Well:  ©. #2H ‘Grid Iy
Wellbore:  *  OH iMinimum Curvature i
Design: OH EDM 5000.1 Single User Db _ b,
Survey . ; ‘
T i MD N bAzl (azimuth)
(USﬁ) o '(°)“ e ) )5 3 sft )
4,800.0 1.18 266 98 1,879.7 364,373.58 596 569. 07
4,900.0 1.03 251 66 4,898.7 1,979.7 407 -2561 40.7 033 364,373 24 596,567.19
5,000.0 1M1 23209 4,998.7 2,079.7 399 -26.7 398 0.37 364,372 36 596,565.57
5,100 0 109 23362 5,098 7 2,179.7 387 -28 3 38.7 0.04 364,371 20 596,564.04
5,200 0 0.93 214.94 5,198.7 2,279.7 : 37.5 -29.5 374 0.36 364,369 97 596,562.81
5,300.0 0.98 207 97 5,298 7 2,379.7 36.1 -30.4 36.0 0.13 364,368 55 596,561 94
5,4000 122 20970 5,398.6 2,479.6 344 -31.3 34.3 024 364,366.87 596,561 02
5,500.0 1.27 215.34 5,498.6 2,579.6 325 -325 325 0.13 364,365 04 596,559.85
5,600 0 134 211.82 5,598.6 2,679.6 30.6 -337 306 0.11 364,363 15 596,558.59
5,700.0 134 21356 5,698 6 2,779 6 28.7 -35.0 28.6 0.04 364,361 18 596,557.33
5,800.0 148 213.48 5,798 5 2,879.5 26.6 -36.3 26.6 014 364,359.13 596,555.97
5,900.0 169 21382 5,898.5 2,979.5 24.3 -37.9 - 24.3 0.21 364,356 83 596,554.44
6,000 0 1.86 215.23 5,998.4 3,079.4 21.8 -39.6 217 0.18 364,354 27 596,552.68
6,100.0 1.87 22024 6,098.4 3,179 4 192 -41.6 191 0.16 364,351.70 596,550 69
6,200.0 1.93 22018 6,198.3 3,279.3 167 438 166 006 364,349.17 596,548.55
6,300.0 1.96 223 29 6,298.3 3,379.3 14.1 -46.0 141 0.11 364,346.64 596,546.29
6,400 0 1.63 229.89 6,398.2 3,479.2 12.0 -48.3 119 0.39 364,344.48 596,544.03
6,500 0 2.02 251.73 6,498 2 3,679.2 105 -51.0 10.4 079 364,343 01 596,541.27
6,600.0 2.08 269 55 6,598.1 3,6791 99 -54.5 9.8 064 364,342.44 596,537.78
6,700.0 214 276.60 6,698.0 3,779.0 101 582 10.0 027 364,342.64 596,534 11
6,800.0 1.98 274 35 6,798 0 3,879.0 10.5 -618 10.4 018 364,342.99 596,530.53
6,900.0 217 264 76 6,897.9 3,978.9 104 -65 4 10.3 0.40 364,342.95 596,526 92
7,000.0 2.19 259 40 6,997.8 4,078.8 9.9 -69 1 98 0.20 364,342 42 596,523.16
7,100.0 2.83 273.60 7,097.8 4,178 8 9.7 -73.5 9.6 0.89 364,342.23 596,518.82
7,200.0 321 261.35 7,197.6 4,278 6 9.5 -78.7 9.3 0.75 364,341 96 596,513.59
7,300 0 310 265.48 7,297 5 4,378 5 8.8 -84.2 87 0.25 364,341.33 596,508 12
7,400 0 288 27148 7,397.3 4,478 3 87 -89.4 8.5 © 0.38 364,341.18 596,502.92
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Pathfinder
Pathfinder X & Y Report

PATHEINDER

A Schlumberger Company

S CONCHO

G- S oL

3

' Cbi;lpany: "..* . COG Operating LLC ',Weu #2H
Project: - “Eddy County(NAD27) g
" Site: " | e Copperhead 31 Fed Com ! o
Well: »~ " - #2H 1Grid
Wellbore: . _OH iMintmum Curvature },(
- Design:. - OH {EDM 5000.1 Single User Db 5,
“éurv'ey. e o R
MD. * - 3 Ine: \
‘(usft) <. - ) e L i Sft); g 18 "
7,5000 2.36 269.25 7.497 2 4,578.2 364,341.22
7,600.0 2.18 257.23 7,597 1 4,678.1 8.3 -97.9 8.1 0.51 364,340.77 596,494.43
7,700 0 1.45 252.74 7,697.1 4,778.1 7.5 -100.9 73 074 364,339 97 596,491.37
7,7380 1.41 269.26 7,735.1 4,816.1 7.3 -101.9 71 1.09 364,339.82 596,490.44
7,7700 1.93 323.93 7,767.1 4,848.1 78 -1026 76 5.01 364,340.25 596,489 73
KOP -7770.0 'MD, 7767.1 ‘TVD, 323.93 'AZI, 1.93 'INC, 7.8 'N, -102.6 'E
7,802.0 545 356.62 7,799.0 4,880.0 9.7 -103 0 9.5 1239 364,342.21 596,489.33
7,833.0 10.46 4.36 7,829.7 4,910.7 14.0 -102.8 138 16 49 364,346 49 596,489.45
7,865.0 15.74 919 7,860.8 4,941.8 21.2 -101.9 21.0 16 84 364,353.67 596,490 37
7,897.0 20.66 10.16 7,891.2 49722 31.0 -100.2 308 15.40 364,363 52 596,492.06
79290 25.41 10.60 7,9207 5,001.7 433 -98.0 43.2 14.85 364,375.83 596,494.32
7,9610 29.90 954 7,949.0 5,030.0 580 954 57.8 14.11 364,390.45 596,496.90
7,993.0 33.68 840 7,976 2 5,057.2 74.6 928 744 11 96 364,407.10 596,499.52
8,025 0 36.49 8.49 8,002.4 5,083 4 92.8 -90.1 926 8.78 364,425 29 596,502 22
8,057 0 38.16 717 8,027.8 5,108.8 112.0 -87.4 111.9 5.7% 364,444.52 596,504.86
8,088.0 40.10 6.03 8,051.9 5,132.9 1314 -856.2 131.3 6.67 364,463.95 596,507.11
8,120.0 4379 5.32 8,0757 5,156 7 152.7 -83.1 152.6 1163 364,485.23 596,509 22
8,152.0 47 57 506 8,098 0 51790 175.5 -81.0 175.4 11.83 364,508 03 596,511 29
8,184.0 49.59 5.32 8,119.2 5,200.2 199.4 -78.8 199.3 6.34 364,531 92 596,513 46
8,215.0 52.14 3.92 8,138.8 5,219.8 2234 -76.9 2232 8.94 364,555.89 596,515 39
8,247 0 56.28 3.12 8,157.5 5,238.5 2493 -75.3 249.2 1310 364,581.79 596,516.98
8,279.0 61.64 1.72 8,174.0 5,255.0 2767 -74.2 276.5 17.16 364,609 17 596,518 13
8,311.0 64.90 0.75 8,188.4 5,269.4 3052 -736 305.1 10 54 364,637 74 596,518.74
8,343.0 67 01 0.14 8,201 4 5,282 4 3345 -733 334.3 6.82 364,666 96 596,518.96
8,374.0 6973 031 8,2128 5,293 8 363.3 -732 363.1 879 364,69578 596,519.08
8,388 0 70.61 359.87 8,217.6 5,298.6 376 4 -732 376.3 695 364,708.95 596,519.10
8,405.0 72.02 358 82 8,223.0 5,304.0 3925 -73.4 392.4 10.15 364,725 05 596,518.91
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27 CONCHO

. égmpany: ,COG Operating LLC

Pathfinder
Pathfinder X & Y Report

PATHEINDER

A Schlumberger Company

R T WGoEt he

72 Well #2H

Project: . . - Eddy County(NAD27) : “TVD Referefce &% IKB = 18' @ 2919 Oustt (Original Well Elev) 3
Site: - «,. :Copperhead 31 Fed Com 3 “MD eference:’ v « + KB = 18' @ 2919 Ousft (Oniginal Well Elev) i
Well?' L i . #2H H Grid z‘;
Wellbore: " *OH {Minimum Curvature
-Design:. - 7 % OH “+4 'EDM 5000.1 Single User Db
- feo - R T I et I R T A
ourvey | ‘ > e e e
mps 2 i{;lnCw T

(usft) -~ . IV & ‘ A i ustt) ; ut S o !
8,437.0 73.16 5,313.6 4231 0 4229 357 364,755 5 596,518 26

8,469 0 75.01 359 35 5,322.4 4538 746 4537 607 364,786.34 596,517 75

8,501 0 78 52 359.96 8,248.7 5,329.7 485.0 747 4849 1112 364,817.49 596,517 56

8,532.0 80.99 359.96 8,254.2 5,335.2 5155 -74.8 515.4 7.97 364,847.99 596,517.54

8,564 0 8283 359 79 8,258 7 5,339 7 547.2 -74.8 547.0 5.77 364,879 67 596,517.47

8,596 0 8424 359.43 8,262 3 53433 579.0 -75.0 578.8 4.55 364,911 47 596,517 25

8,628 0 85.65 359.35 8,265.1 5,346.1 6108 754 610.7 441 364,943.34 596,516.91

8,659 0 88 29 359.17 8,266.8 5,347 8 641.8 758 6417 8 54 364,974.29 596,516.51

8,691 0 89.60 359.35 8,267.4 5,348.4 673.8 -76.2 6736 4.13 365,006.28 596,516.10

LP - 8691.0 'MD, 8267.4 'TVD, 359.35 'AZI, 89.60 'INC, 673.8°N, -76.2 'E

8,787 0 89.87 359,17 8,267 8 5,348 8 769.8 774 769.6 0.34 365,102.27 596,514.86

8,883.0 89.78 358.20 8,268 1 5,349.1 865 7 796 865 6 1.01 365,198 24 596,512.66

8,978 0 89.87 357.41 8,268.4 5,349.4 960.7 -83.3 960 5 0.84 365,293.17 596,509.02

9,074 0 90.40 358.99 8,268 2 5,349.2 1,056.6 -86.3 1,056.5 1.74 365,389.12 596,506 00

9,170.0 91.01 359.43 8,267.0 5,348.0 1,1526 -87.6 1,152.4 078 365,485 11 596,504 68

9,265.0 89.60 358 64 8,266.5 5,347.5 1,247.6 -89 2 1,247 4 170 365,580.09 596,503 08

9,361.0 90 31 358.47 8,266.6 5,347.6 1,343.6 916 1,3434 0.76 365,676.06 596,500.66

9,457.0 91.45 0.22 8,265 1 5,346.1 1,439 5 -92.7 1,439.4 2.18 365,772.03 596,499.56

9,552.0 87 23 023 8,266.2 5,347.2 1,534 5 -92.4 1,534.3 4.44 365,867.01 596,499 93

9,647.0 87 49 0.84 8,270.6 5,351.6 1,629.4 -91.5 1,629.2 070 365,961.90 596,500 82

9,743.0 90.04 242 8,272.6 5,353.6 1,725.3 -88.7 1,725.2 3.12 366,057.83 596,503.55

9,838.0 92.15 3.48 8,270.8 5,351.8 1,820.2 -83.9 1,820.0 2.49 366,152.68 596,508.44

9,933.0 89.87 2.95 8,269 1 5,350 1 1,915.0 785 1,914.9 2.46 366,247.51_ 596,513 76

10,029.0 87.23 1.02 8,271.6 53526 2,0109 752 2,0108 3.41 366,343.41 596,517.09

10,124.0 87.93 049 8,275.6 5,356.6 2,105 8 -74.0 2,105.7 0.92 366,438.31 596,518.34

10,2190 89 96 0.84 8,277 3 5,358 3 2,200.8 729 2,200.6 2.17 366,533.28 596,519.44

10,314.0 89.08 359.79 8,278.1 5,359 1 2,295.8 723 2,295 6 1.44 366,628.28 596,519.96

4/9/2012 4:22:02PM
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5 CONCHO

Pathfinder @@E}%\‘INDER@

Pathfinder X & Y Report

“ e e om

A Schlumberger Company

.o 2 CT LTt S LISl

Comp.an'y:‘;_ - 'COG Operating LLC l '.‘:,;Well #2H
Project: . Eddy County(NAD27) . ", 1KB = 18’ @ 2919 Ousft (Original Well Elev) K
Site:: - . Copperhead 31 Fed Com N %" 'KB = 18' @ 2919.0usft (Original Well Elev) e
Well:. t #2H G v
-V'vjilibore:‘ 4:{ . .OH 4 S(I\Gmr:mum Curvature o
-Design: . ' OH {EDM 5000 1 Single User Db i
‘:S,.urvey, ’ - ’ ) )
10,410.0 8820 359 35 8,2804 T 53614 23917 731 23916 : 102 “366.724.25 59651924
10,505.0 87.49 358.20 8,284.0 5,365.0 2,486 7 751 2,486.5 142 366,819.15 596,517.21
10,601.0 88.11 357.59 8,287.7 5,368 7 2,582.5 786 2,582 4 0.91 366,915.02 596,513 69
10,697.0 89.69 356.80 8,2895 53705 2,678.4 -83.3 2,678.2 1.84 367,010.88 596,508.99
10,792.0 94.26 358.82 8,286.2 5,367.2 27732 -86.9 2,773.1 5.26 367,105 73 596,505.36
10,888.0 9233 1.89 8,280.7 5361.7 2,869 0 -86.3 2,868.9 3.77 367,201.55 596,505.96
10,984.0 92.42 2.95 8,276.7 5,357 7 2,964.9 -82.3 2,964.7 1.11 367,297.38 596,510 01
11,079.0 90.13 260 8,274.6 5,355 6 3,059.7 7.7 3,059.6 244 367,392.24 596,514.61
11,175.0 88.37 260 8,2759 5,356.9 3,155 6 733 3,155.5 1.83 367,488.13 596,518.96
11,2710 88.81 3.21 8,278.2 5,359.2 32515 -68.5 32513 0.78 367,583 97 596,523.83
11,367.0 89.60 2.86 8,2796 5,360.6 3,347.3 -63.4 3,347.2 0.90 367,679 83 596,528 91
11,462.0 88 02 3.12 8,281.5 5,362.5 3,442.2 584 3,442 1 1.69 367,774 68 596,533.86
11,558.0 88 11 383 8,284.8 5,365 8 3,537.9 -52.6 35378 0.75 367,870.45 596,539.68
11,654.0 89.78 3.83 8,286.5 5,367.5 3,633.7 -462 36336 174 367,966.21 596,546.09
11,748.0 90.66 312 8,286.2 5,367.2 37275 -40.5 37275 1.20 368,060.04 596,551 79
11,8430 90.40 1.81 8,285.3 5,366.3 38224 -36.4 3,822.4 1.41 368,154.94 596,555.87
11,939.0 91.72 0.84 8,283.5 5,364.5 39184 342 3,918.3 171 368,250 90 596,558.09
12,033.0 90 22 0.75 8,281.9 5,362.9 4,012.4 -32.9 40123 1.60 368,344 87 596,559.40
12,128.0 89.69 1.63 8,282.0 5,363 0 41073 -30.9 41073 1.08 368,439 85 596,561.37
12,2240 88 29 2.25 8,2837 5,364.7 4,203.3 277 4,203 2 1.59 368,535.78 596,564 62
12,319.0 87.77 225 8,287.0 5,368.0 4,298.1 240 4,298 1 055 368,630 65 596,568 35
12,4150 87.76 300 8,200.7 53717 43040 196 4,393.9 0.78 368,726 47 596,572.74
12,510 0 88.99 171 8,293.4 5,374.4 4,488.9 157 4,488.8 1.88 368,821.35 596,576.64
12,640 0 90 04 018 8,204.5 53755 4,618.8 -13.5 46188 143 368,951 32 596,578.78
12,734 0 88.72 358 04 8,295.5 5,376.5 4712.8 -15.0 4712.8 267 369,045 30 596,577.33
12,830 0 89.96 356.37 8,296.6 5,377.6 4,8087 -19.7 4,808.6 217 369,141.17 596,572 64
12,9250 88.72 355.71 8,297 7 53787 4,903 4 -26.2 4,903.4 148 369,235 94 596,566.08
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$2CONCHO

Company:. ' COG Operating LLC
‘Project; - ~ Eddy County(NAD27)
Site: '+ Copperhead 31 Fed Com

Pathfinder
Pathfinder X & Y Report

PRTHEINDER

A Schlumberger Company

PR B
EREEr e o b E

Well #2H ”
;KB = 18' @ 2919.0usft (Original Well Elev) .
~KB = 18' @ 2919 Ousft (Original Well Elev)

Well: - ©rL#2H ' Grid

‘Wellbore:., . ‘' OH - 'Minimum Curvature

Design: . *, _OH U’:EDM 5000. 1 Smgle User Db

.Surve; i .

oMb e e
L (usft) S & A _

13,020 0 88 29 8,300 2 4 998 2
13,116 0 89 52 359.15 8,302.0 5,383.0 5,094.2 -34.3 200 369,426.68 596,557 95
13,2110 89.78 014 8,3026 5,383.6 5,188 2 -34.9 1.08 369,521.68 596,557.37
13,306 0 89.96 0.16 8,302 8 5,383.8 5,284.2 -347 019 369,616.68 596,557 61
13,401.0 90.13 359.68 8,302.8 5,383.8 5,379.2 -34.8 5,379.1 054 369,711.68 596,557.48
13,498 0 9013 359 68 8,302.5 5,3835 5,476.2 -35.4 5,476 1 0.00 369,808.68 596,556 94

BHL - 13498.0 'MD, 8302.5 'TVD, 359.68 'AZl, 90.13 'INC, §476.2'N, -35.4 'E

De5|gn Annotatlons

_— Measured
’ . Depth:
i ‘(usfi) .
7,770 0
8,691.0
13,498.0

7,767‘1
8,267.4
8,302.5

-102.6 KOP 77700'MD 77671 ’TVD 323.93 'AZI, 193'INC, 7.8 'N, 1026 E
-76 2 LP-8691.0 'MD, 8267.4 'TVD, 359.35 'AZI, 89.60 'INC,673.8'N,-76.2'E
-35.4 BHL - 13498.0 'MD, 8302.5 'TVD, 359 68 'AZI, 90.13'INC, 5476.2'N, -35.4 'E

Checked By:

Approved By: Date:

4/9/2012 4 22.02PM
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=1
2

pth (200 usft/

o
N

3
S

=y
2
2
2

True Vertical De,

G
Project: Eddy County(NAD2 T
Site: Copperhead 31 Fed
Well: #2H
Wellbore: OH
Plan: Post Gyro Plan #3 (#2H/OH)

Azimuths to Grid North
True North: -0.17°
Magnetic North: 7.53°

Strength: 48366.1snT
Dip Angle: 59.88°

Model: IGRF2010

A Schlumberger Company

West(-)/East{+) {300 usftfin)

JDLD‘O -2700 -2“00 -21‘00 -18‘00 -1500 -1200 -900 -600 -300 [}

1500 1BI00 2100 2400

: % i

i

£5400

% s

f 163 ;547 bk

5100

WELL DETAILS #2H
Ground Elevation . 23010

RKB Elevation. KB = 18" @ 2919 Ousft (Onginal Well Elev)

Rig Name Onginal Well Elev

+E/-W Northing Easting Latittude
00 364332 500 596592.300 32001

i
- .

00

500

£4200

3900

e

WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
TVD +N/-S +E/-W Noirthing

Name
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LABORATORIES

March 28, 2012

COG OPERATING, LLC.
550 W. Texas Street, Suite 100
Midland, TX. 79701

Attn: ANDREW McCARTHY RE: COPPERHEAD 31 FED COM # 2H
Rotary Sidewall Core Analysis

Mr. McCARTHY:

The core analysis data from the above referenced well is enclosed in the following pages.

All quality control data is enclosed in a separate section of the report. The data, results, and

digital images will be maintained in our files for your future reference. If you have any

questions regarding our results or procedures, please do not hesitate to contact us. We appreciate

the opportunity to analyze the core from the above referenced well and look forward to working with you

again in the future.

DISTRIBUTION
COG OPERATING, LLC. OXY PERMIAN, LTD.
Attn: ANDREW McCARTHY Attn: SALLY DEHN
550 W. Texas Street, Suite 100 # 5 Greenway Plaza, Suite 110
Midland, TX. 79701 Houston, TX. 77046-0521
4 Copies of the Report 1 with Photographs and 1 USB Drive 1 Copy of the Report

COG OPERATING, LLC.

Attn: CONCHO WEST FIELD OFFICE
2208 West Main Street

Artesia, NM. 88210

1 Copy of the Report

Tt

Wayne Helms, General Manager
Weatherford Laboratories

COG OPERATING, LLC.
COPPERHEAD 31 FED COM # 2H
EDDY COUNTY, NEW MEXICO
US.A

File:MD-56951



eatherﬁnrﬂ”

LABORATORIES
CORE ANALYSIS PROCEDURES

FOR

COG OPERATING, LLC.

COPPERHEAD 31 FED COM # 2H

EDDY COUNTY, NEW MEXICO

The Rotary Sidewalls were picked up by Weatherford Laboratories.

Gases from the Sidewalls were measured by Hot Wire Chromatography and reported in
Gas Units.

A brief Lithological Description of the Sidewalls was recorded.

A description of the Fluorescence of the Sidewalls was recorded.

Ultraviolet Light Photographs were taken of the Sidewalls for a permanent record.
Natural Light Photographs were taken of the Sidewalls for a permanent record.

Composite Photographs of the Sidewall End Trims were taken under Natural and Ultraviolet
Light.

The Sidewalls were extracted utilizing the Dean Stark method.
The fluids were measured by the Dean Stark method.
Porosities were measured in a Boyle’'s Law Porosimeter utilizing Helium.

Permeabilities were measured in a Hassler Sleeve Permeameter utilizing Nitrogen at 300 psi
confining pressure.

Test samples of a known permeability were measured before and after the Sidewall
permeabilities were measured.

COG OPERATING, LLC.
COPPERHEAD 31 FED COM # 2H
EDDY COUNTY, NEW MEXICO
US.A

File:MD-56951
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COG PRODUCTION, LLC
COPPERHEAD 31 FED COM NO. 2H

EDDY COUNTY, NEW MEXICO

'DEAN STARK EXTRACTION

SAMPLE( DEPTH | GRAIN.
NO.. ft " DENSITY.
1 6900.0
2 7000.5
3 7050.5
4 72100  2.56
5 72520 250
6 73050 270
7 7375.0  2.64
8 7417.0  2.61
9 7453.5  2.68
10 75150 256
11 76900  2.69
12 78610  2.67
13 79620  2.69
14 8000.0 - 2.68
15 80328  2.68
16 80550  2.66
17 8080.0  2.69
18 81375  2.65
19 81620  2.69

D

3.0
6.7
47
1.3
1.8
3.1
25
1.0
0.7
6.0
0.7
0.4
2.8
3.5
1.5
7.5

ROTARY SIDEWALL CORE ANALYSIS

mD

tbfa

tbfa
<.001
<.001
<.001
<.001
<.001

tbfa
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001

Sw

65.0
55.6
50.3
88.0
98.1
76.8
474
87.5
79.3
67.2
87.5
95.1
80.0
78.5
88.1
63.9

A.P.1. NUMBER : 30-015-39791
FIELD : Hay Hollow (Bone Spring)
LOCATION: 480" FSL, 2140' FEL,

Section 31, T-26-S, R-29-E

_So_ [UNITS
937
919
60
0.0 946
0.0 478
80 585
0.0 51
0.0 156
0.0 301
0.0 230
0.0 45
0.0 79
0.0 57
0.0 186
0.0 21
0.0 98
0.0 349
0.0 43
70 125

%
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POR | PERM |SATURATIONS! GAS | FLUORESCENCE |~

Mf
Mf

Yi-di gid

MF
Mf
Mf

Mf
Dl yl-blu

FILE NO. : MD-56951
DATE : April 11, 2012
ANALYSTS : WH, SB, JR

T LlTHOLOGY T e T

Sh dk gy-blk slty sc sml Is incl

Sh dk gy-blk slty calc fd frac

Ls gy-dk gy dns sslty sshy

Sh dk gy-blk slty Is x-bd

Sh dk gy-blk slty sc pyr

Ss opag-gy-tn vf-fgr sbrnd-shang sslty scalc abd shy lam

Sh dk gy-blk slty sdy sc smi s incl sc pyr

Sh dk gy-blk slty sc slty lam tr pyr

Sh gy-dk gy-blk slty sdy

Sh dk gy-blk slty tr pyr

Ls brn-dk gy dns sslty sshy sc pyr

Ls brn-dk gy dns sslty sshy sc pyr

Ss opag-tn-gy vf-fgr sbrnd-sbang sslity scalc sc shy intrbd

Ls brn-dk gy dns sslty sshy Irg shy x-bd sc pyr

Ls brn-dk gy dns sslty sshy tr pyr

Sh dk gy-blk slty sc sml Is incl

Ss opag-gy-tn vf-fgr sbrnd-sbang sslty mod calc abd shy lam
Ls brn-gy sslty abd shy lam

Ss opag-gy-tn vf-fgr sbrnd-sbang sslty mod calc abd slty lam
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LABORATORIES

COG PRODUCTION, LLC
COPPERHEAD 31 FED COM NO. 2H

EDDY COUNTY, NEW MEXICO

DEAN STARK EXTRACTION

" SAMPLE ! DEFiTH GRAIN
NO. 7 fi T DENSITY
20 82180 267
21 82300 270
22 82600 268
23 82700 272
24 82780  2.69
25 82950 259
26 83250 268
27 83400 262
28 83750  2.68

L POR

5.3
8.9
11.1
8.0
8.3
5.2
6.5
4.9
1.0

ROTARY SIDEWALL CORE ANALYSIS

PERM
mD

<.001
<.001
0.120
0.064
<.001
<.001
<.001
<.001
<.001

A.P.l. NUMBER : 30-015-39791

FIELD : Hay Hollow (Bone Spring)
LOCATION: 480' FSL, 2140' FEL,
Section 31, T-26-S, R-29-E

82.0
69.8
37.0
42.7
71.2
69.6
67.5
74.5
40.8

[

_Sw

_So /UNITS|
0.0 320
0.0 130
17.0 725
16.8 533
0.0 236
0.0 142
0.0 488
0.0 928
0.0 285

| {SATURATIONS, GAS | FLUORESCENCE |
% |

Mf
Wht-blu
Wht-blu
Mf

Mf

. LITHOLOGY

FILE NO. : MD-56951
DATE : April 11, 2012
ANALYSTS : WH, SB, JR

Sh dk gy-blk sity

Ss opag-tn-gy vf-fgr sbrnd-sbang sslty scalc sc sty intrbd
Ss opag-tn-gy vf-fgr sbrnd-sbang sslty scalc

Ss opag-tn-gy vf-fgr sbrnd-sbang sslty scalc

Ss opag-gy-tn vi-fgr sbrnd-sbang ssity scalc abd shy lam
Sh dk gy-blk slty tr pyr

Sh gy-dk gy-blk slty sdy sc slty intrbd

Sh dk gy-blk slty tr pyr

Ls gy-dk gy dns sslty sshy abd slty intrbd sc pyr
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COG OPERATING, LLC

COPPERHEAD 31 FED COM #2 H
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LABORATORIES

COG PRODUCTION,LLC
COPPERHEAD 31 FED COM NO. 2H

4/25/2012
QUALITY CONTROL RERUN DATA
Sample GRAIN DENSITY POROSITY kstandard PERMEABILITY

No. original reruns original reruns  Test Sample  original reruns
6 2.700 2.700 4.68 4.67 2.615 <.001 <.001
9 2.681 2.682 3.14 3.17 <.001 <.001
14 2.681 2.679 0.65 0.59 <.001 <.001
19 2.687 2.688 7.49 7.53 <.001 <.001
22 2.679 2.680 11.10 11.12 0.120 0.123
27 2.625 2.624 4.94 4.92 2.622 <.001 <.001
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Anhydrite (-ic)
Anhydrite inclusion
Bentonite (-ic)
Black (-ish)
Bleeding Oil
Brecciated
Bright
Brittle
Broken
Brown
Buff
Calcite (-ic)
Calcareous
Carbonaceous
Cement
Chalk (-y)
Chert
Clay
Coal
Coarse
Conglemerate
Consolidated
Contaminated
Crinoid (-al)
Cross-bedded
Crystal (-line)
Dark
Dense
Diameter
Dolomite (ic)
Dull
Faint
Fair

anhy, anhyd
All

bent

blk, blksh
B/O

brec

brt

brit

brkn

brn

bf

calc, calctc
calc

carb

cmt

chk, chky
cht

cl

c

crs

cgal
consol
contam
crin, crinal
x-bd

Xl, xin

dk

dns

dia

dol, doim
dl

fnt

fr

LITHOLOGICAL ABBREVIATIONS

Filled

Fine (-ly)
Fluorescence
Fossil (-iferous)
Fracture
Fragments
Friable
Fusulinid
Gilsonite

Gold

Good

Grain (-s)
Granular

Gray

Gypsum

Hair line(frac)
Halite

Inclusion
Laminations (ated)
Large

Light
Limestone
Limey
Lithology
Medium
Mineral Fluorescence
Moderate
Mudcake

No Show
Oolite (-itic)
Pale
Permeability
Pin-Point Porosity

fd

f, fnly
flu
foss
frac
frag
fri
fus
gil
gld
gd
gr
gran
ay

gyp
hl

hal
incl
lam
Irg

It

Is
Imy
lith
m
mf
mod
m/c
N/S
ool
pl
Perm, K

ppPp

Poor

Pyrite
Quartz (-itic)
Red

Round
Residual Oil
Residual Water
Sample
Sandstone
Sandy
Scattered
Shaley
Shale

Shale parting
Silt (-y)
Slight (-ly)
Small
Spotted (-y)
Stringer
Stylolite (-itic)
Subround
Subangular
Sucrosic
Sulphur

Tan

Too broken
(for Analysis)
Thin

Trace
Tripolitic
Very

Vertical

Vug (-gy)

pr
pyr
qtz

rd

rnd

So

Sw
Spl

Ss

sdy

sc

shy

sh

s/p

slt, slty
sli, s
sml

sp
strgr
sty, styl
sbrnd
sbang
suc

su

tn

tbfa

thn
Tr
trip

vert, vt
vug



