Results of Directional Survey

APl number:|30-025-40103
OGRID: Operator. |COG OPERATING LLC
Property: {STRATOJET 31 STATE COM [# 3H
surface [ULSTR: |N [31 T|20S R|35E
330|FSL 1980|FWL
BH Loc ULSTR: |C 31 T/20S R|35E
15062|MD 10758.4|TVD 4949|FSL 1943|FWL
Top Perf/OH ULSTR: |N 31 T|20S R|35E
11024|MD 10735.1|TVD 916|FSL 1911|FWL
Bot Perf/OH ULSTR: |C 31 T|20S R|35E
14962|MD 10758.1|TVD 4849|FSL 1940|FWL
MD N/S E/W (VD
10993 556.47 -68.39| 10726.82
TOP PERFS/OH 11024 586.35 -69.12| 10735.05
11024 586.35 -69.12| 10735.05
14874] 4430.59 -42.29} 10757.86
BOT PERFS/OH 14962| 4518.55 -39.69| 10758.13
15015] 4571.53 -38.13] 10758.30
NEXT TO LAST 14874 4430 59 -42 29| 10757.86
LAST READING 15015} 4571.53 -38.13] 10758.30
D 15062] 4618.51 -36.74| 10758.45
Surface Location 330|FS 1980|FW
Projected BHL 49491FS 1943|FW
Location of ’ ;
Top Perfs/OH 916|FS 1911|FW
Bottom Perfs/OH 4849|FS 1940|{FW

SUMMARY of Subsurface Locations

Surface Location |[N-31-20S-35E

AUG 31 2011



HOBBS OCD

ITIND  Foermmme commaw JUG 18 200

Hobbs, New Mexico 88241
(575) 397-3311
FAX" 39-DRILL

RECEIVED
Well Name and Num: Strato Jet 31 State Com #3H
Location: Sec. 31, T20S, R35E
Operator: COG

Drilling Contractor: McVay Drilling Company

The undersigned certifies that he is an authorized representative of the drilling
contractor who drilled the above described well and that he has conducted deviation tests

and obtained the following results:

Degrees @ Depth Degrees @ Depth Degrees @ Depth

0.63 362 1.36 8619 62.34 10812
0.58 746 3.99 9124 75.71 11024.
1.00 994 3.92 9378 85.03 11272
0.75 1374 3.89 9569 91.19 11453
1.00 1811 3.24 9728 90.57 11949
0.26 2168 3.55 9982 90.40 12228
0.20 2513 4.02 10262 89.78 12506
0.25 2859 2.52 10941 87.05 12878
2.95 3549 3.01 11095 88.72 13064
2.24 3706 3.68 11589 92.86 13443
1.37 3584 3.69 10194 90.31 13829
0.99 4240 3.78 10215 89.08 14117
2.00 5700 5.63 10225 92.86 13443
1.05 6100 27.26 10379 90.31 13829
0.65 6600 38.95 10503 89.08 14117
1.54 7100 54.43 10688 90.66 14405
1.42 8113 55.66 10250 89.60 14592

-
Subscribed and sworn to before methis 7% day of . ([l

Degrees @ Depth

90.04

,2011

und” 7 W%

Notary Public, Lea County, New Mexico

OFFICIAL SEAL
TINA FLEMENS
Notary Public

- State of New Mexico
=My Comm. Explres M

15015

|

|
|
|
|
|
\
|
|

" SUR: N-31-20s-35¢, 330/S & 1980/W

BHL: C-31-20s-35€, 4949/S & 1943/W

AP # 30-025-40103
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| SUR: N-31-20s-35€, 330/ & 1980/W
| BHL: C-31-20s-35¢, 4949/ & 1943\
| API# 30-025-40103
|

COG OPERATING

Berry

Lea County, NM

Stratojet 31 State Com #3H
VH - Job #32K0611555

—— —— e A

HOBBS OCD
AUG 18 201

Survey: Actual

RECEIVED

SDI Standard Survey Report

Thiszy is correct to the best of my knowledge and is supported by actual field data.
(L S Ton—
Notarized this date ZQQQKOI‘ (KA A , 2011,
(oD Lowid " F
QAA Lo
Notary Signature

County of Midland
State of Texas

CARRIE REED
My Commission Expires
October 4, 2011 Ol

Scientific Drilling




Scientific Drilling International, Inc.

SDI Standard Survey Report

”

Scentfc Dring

Y

Company: - COG OPERATING Local-Co-ordinate Reference: Well Stratqet 31 State Com #3H
Project: Berry TVD Reference: . IWELL @ 0 Ousft (Onginal Well Elev)
Site: Lea County, NM MD Reference: {WELL @ 0 Ousft (Onginal Well Elev)
Well: Stratojet 31 State Com #3H North Reference: Grid
Wellbore: VH - Job #32K0611555 Survey Calculation Method: Mimimum Curvature
Design: VH - Job #32K0611555 Database: EDM-Regulatory
Project | Berry
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 [ Lea County, NM }
Site Position: Northing: 558,260 79 usft  Latitude: 32°31'55200 N
From: Lat/Long Easting: 757,138 31usft  Longitude: 103° 29' 56 400 W
Position Uncertainty: 0 0 usft Slot Radius: 13-3/18" Grid Convergence: 045 °
Well [ Stratojet 31 State Com #3H, Directional (Pathfinder) |
Well Position +N/-S 0 0 usft Northing: 558,260 79 usft Latitude: 32°31' 565200 N
+E/-W 0 0 usft Easting: 757,138 31 usft Longitude: 103° 29' 56 400 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 0 0 usft
Wellbore [ VH - Job #32K0611555 1
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 6/14/2011 758 60 49 48,837
Désign { VH - Job #32K0611555 1
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 00 359 63
‘Survey Program Date 7/21/2011
From To
{usft) (usft) Survey (Wellbore) - Tool Name Description . L
1000 10,150 0 Actual (VH - Job #32K0611555) Keeper Keeper Gyro
Survey | = = ! .
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 048 279 46 1000 01 -04 279 46 04
2000 057 279 36 2000 02 -13 279 42 13
3000 057 278 08 3000 04 -23 27912 23
4000 045 269 39 4000 04 -32 27778 32
5000 036 266 31 5000 04 -39 276 02 39
6000 038 268 33 600 0 04 -45 274 80 46
7000 044 237 04 7000 02 52 27179 52
8000 081 23293 8000 -05 -6 1 265 55 61
9000 080 21268 9000 -15 -70 258 04 72
1,0000 066 193 94 1,000 0 -26 -75 25073 80
1,100 0 082 18188 1,009 9 -39 77 243 08 86

7/21/2011 5 11-19PM

Page 2
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Scientific Drilling international, Inc.

SDI Standard Survey Report Scientific Drilling
o e BRI

Company: COG OPERATING Local Co-ordinate Reference: ‘Well Stratojet 31 State Com #3H

Project: Berry TVD Reference: WELL @ 0 Ousft (Onginal Well Elev)

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

Welk: Stratojet 31 State Com #3H North Reference: Grid

Wellbore: VH - Job #32K0611555 Survey Calculation Method: Minimum Curvature

Design: VH - Job #32K0611555 Database: X EDM-Regulatory

Survey ’ I

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

1,200 0 084 175 59 1,199 9 -54 77 23506 93
1,300 0 097 172 24 1,299 9 -69 -75 227 26 10 2
1,400 0 076 170 12 1,399 9 -84 -73 220 80 111
1,500 0 070 170 42 1,499 9 97 -70 216 09 120
1,600 0 081 178 75 1,599 9 -110 69 21226 130
1,700 0 129 208 92 1,699 9 =127 -75 210 49 147
1,800 0 162 226 27 1,799 8 -146 90 211 67 17 2
1,900 0 168 23325 1,899 8 -16 56 -112 214 24 199
2,0000 079 23524 1,999 8 -178 -130 216 13 220
2,100 0 062 23504 2,099 8 -185 -14 0 217 12 232
2,2000 060 240 00 21998 -190 -14 9 218 00 24 2
2,300 0 042 237 52 2,299 8 -195 -156 21873 250
2,4000 033 245 37 2,399 8 -198 -162 219 28 256
2,500 0 032 230 26 2,499 8 -201 -167 219 68 261
2,600 0 007 17143 2,599 8 -203 -169 21969 264
2,700 0 026 104 76 2,699 8 -205 -167 21914 264
2,8000 024 76 33 2,799 8 -205 -16 2 218 41 26 1
2,800 0 066 77 99 2,8998 -203 -15656 217 30 255
3,000 0 130 66 30 29997 -197 -139 21510 . 24 1
3,1000 195 70 04 3,0997 -187 -112 210 99 218
3,2000 224 66 02 3,199 6 -173 -78 204 37 190
3,3000 240 64 63 3,2996 -156 -42 194 93 16 2
3,4000 260 64 40 33995 -137 -02 180 95 13 7.
3,500 0 285 63 23 3,499 3 -116 40 160 88 123
3,600 0 272 6159 3,599 2 -94 83 138 40 126
3,700 0 213 60 02 3,699 1 -73 120 12137 141
3,8000 174 55 12 3,799 1 -556 149 110 41 159
3,9000 155 5208 3,8990 -38 172 102 59 176
4,0000 171 50 48 3,8990 -21 194 96 07 195
41000 139 5292 4,099 0 -04 2156 9102 215
4,2000 105 60 45 4,198 9 08 233 88 04 233
4,3000 097 66 71 4,298 9 16 249 86 35 249
4,4000 081 59 48 4,398 9 23 263 8504 264
4,500 0 063 53 82 4,498 9 30 273 83 81 275
4,600 0 066 42 87 4,598 9 37 282 8249 284
47000 130 3015 46989 51 291 80 04 296
48000 204 3265 4,798 8 76 307 76 09 316
4,900 0 264 28 62 4,898 8 11 327 7124 346
5,0000 315 3514 4,998 6 154 354 66 51 386
5,100 0 337 36 41 + 5,008 5 200 387 62 69 436
5,200 0 358 36 82 51983 249 423 59 58 491
53000 331 34 87 5,298 1 297 459 57 05 547
65,4000 268 3978 53980 339 490 55 33 596
5,500 0 255 4210 5,497 9 373 520 54 32 640

7/21/2011 5.11 19PM Page 3 COMPASS 5000.1 Build 40



Scientific Drilling International, inc.

SDI Standard Survey Report

Scientific Drilling

rBcHon G

Company: COG OPERATING Locél Co-ordinate Reference: Well Stratojet 31 State Com #3H

Project: Berry TVD Reference:, WELL @ 0 Ousft (Onginal Well Elev)

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

Well: Stratojet 31 State Com #3H North Reference: Grd

Wellbore: VH - Job #32K0611555 Survey Calculation Method: Minimum Curvature

Design: ‘VH - Job #32K0611555 Database: EDM-Regulatory

Survey [ i

Measured Depth Inclination Azimuth True Vertical :  North/South East/West ClosurevAzimuth Closure Distance
(usft) °) ) Depth ' (usft) (usft) - {%)- (usft)

5,600 0 201 4174 5,697 8 403 547 53 60 679
5,700 0 180 39 89 56977 428 56 8 53 01 712
5,8000 160 3194 5,797 7 452 58 6 5234 740
5,900 0 120 48 86 5.897 6 471 60 1 5193 763
6,000 0 122 49 44 5,997 6 48 5 617 5186 785
6,100 0 121 54 11 6,097 6 4398 634 5185 806
6,200 0 099 58 17 6,197 6 50 8 650 5195 825
6,300 0 097 5193 6,297 6 518 66 4 52 01 842
6,400 0 092 57 22 6,397 6 528 677 52 06 858
6,500 0 106 5334 6,497 5 538 691 5212 876
6,600 0 095 5150 6,597 5 548 705 5213 893
6,700 0 093 59 83 6,697 5 558 719 5219 909
6,800 0 071 87 57 6,797 5 56 2 732 52 48 923
6,900 0 070 90 40 6,897 5 56 2 744 5293 933
7,000 0 064 90 54 6,997 5 56 2 756 5336 . 94 2
7,100 0 048 11923 7,097 5 560 765 53 80 94 8
7,200 0 047 12470 7,1875 556 772 54 26 951
7,3000 070 164 23 72975 547 777 54 84 950
7,400 0 o 160 81 73875 534 781 55 65 946
7,500 0 140 177 40 7,497 4 514 78 4 56 75 938
7,600 0 138 184 80 7,597 4 490 78 4 57 99 925
7,700 0 140 20278 7,697 4 467 778 59 05 908
7,8000 138 218 91 7,797 4 446 76 6 5978 886
7,900 0 132 23543 7,897 3 430 749 60 12 864
8,000 0 147 248 46 7,997 3 419 728 60 06 840
8,100 0 142 25144 8,097 3 410 704 5976 815
8,200 0 141 260 66 8,197 2 40 4 68 0 59 26 791
8,300 0 137 259 47 8,297 2 400 656 58 62 768
8,400 0 139 261 52 8,397 2 396 632 57 93 746
8,500 0 139 260 71 8,497 2 392 60 8 5717 724
8,600 0 160 270 87 8,597 1 391 58 2 56 14 701
8,700 0 172 27192 8,697 1 391 653 54 73 678
8,800 0 263 28370 8,797 0 397 516 5241 651
8,800 0 384 289 31 8,896 8 414 46 2 48 16 620
9,000 0 401 286 76 8,996 6 435 397 4239 58 9
9,100 0 433 286 80 9,096 3 456 328 3569 56 2
9,200 0 495 28188 9,196 0 47 6 249 27 64 537
9,300 0 496 28133 9,295 6 493 1656 18 46 520
9,400 0 461 279 27 9,3953 508 83 923 515
9,500 0 411 275 62 9,495 0 518 07 080 518
9,600 0 378 25078 9,594 8 516 -61 353 27 519
9,700 0 350 246 13 9,694 6 498 -121 346 31 512
9,800 0 391 242 25 9,794 4 46 9 -179 33909 502
9,900 0 365 243 53 9,894 1 439 -238 33156 500

7/21/2011 5.11:19PM
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Scientific Drilling International, Inc.

SDI Standard Survey Report Scientific Drilling
Y ng atons
Company: COG OPERATING Local Co-ordinate Reference: Well Stratojet 31 State Com #3H
Project: Berry TVD Reference: WELL @ 0 Ousft (Orniginal Well Elev)
Site: Lea County, NM MD Reference: WELL @ 0 Ousft (Oniginal Well Elev)
Well: Stratojet 31 State Com #3H North Reference: Grid
Wellbore: VH - Job #32K0611555 Survey Calculation Method: Minimum Curvature
Design: VH - Job #32K0611555 Database: EDM-Regulatory
Survey ] l
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) °) ’ °) Depth {usft) (usft) {°) (usft)
10,000 0 363 24267 9,993 9 EE 295 324 34 505
10,1000 369 246 34 10,093 7 383 -352 317 41 520
10,150 0 400 244 39 10,143 6 369 383 31397 532

7/21/2011 511 19PM

Page 5

COMPASS 5000.1 Build 40



Project: Berry
Lea County, NM T M Azmuths to Grid North
Well: Stratojet 31 State Com #3H ) Ma Tr]':;c“:fgh *; ‘1‘2‘:
o . Wellbore: VH - Job #32K0611555 9
Scientific Drilling  Design' VH - Job #32K0611555 Magnetc Field

rectional Drilling Operafions Strength 48836 9snT
Dip Angle 60 49°
Date 6/14/2011
Model IGRF2010

9

WELL DETAILS. Stratojet 31 State Com #3H
WELL @ 0.0usft (Original Well Elev)
Ground Level: 0.0
+N/-S +E/-W Northing Easting Latittude Longitude Slot
00 0.0 558260.79 757138.31 32° 31'55.200 N 103° 29' 56 400 W
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PROJECT DETAILS: Berry SITE DETAILS: Lea County, NM
Geodetic System: US State Plane 1927 (Exact solution) Site Centre Latitude: 32° 31' 55.200 N
Datum: NAD 1927 (NADCON CONUS) Longitude: 103° 29' 56.400 W
Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Zone: New Mexico East 3001 Convergence: 0.45
System Datum: Mean Sea Level Local North: Grid




COG OPERATING, LLC

STRATOJET 31 STATE COM #3H

LEA COUNTY, NEW MEXICO
Rig:McVay 7

Page 01/07
Tie-in Date: 06/15/2011

PathFinder Energy Services, Inc. Date Completed: 06/24/2011

PathFinder Office Supervisor: FRANSCISCO SINISTERRA

Survey Report Survey Horiz. Reference:WELLHEAD
Ref Coordinates: LAT:32.31.23.2463 N LON:103.29.53.8060 W

GRID Reference:NAD27 new mexico east Transverse Mercator
Ref GRID Coor: X: 757385.7000 Y: 555033.4000
North Aligned To:GRID NORTH

PathFinder Field Engineers: E. PAYNE Total Magnetic Correction: 7.13°EAST TO GRID
K.THURMAN Vertical Section Plane: 359.63
P. DAS Survey Vert. Reference: 17.00' Kelly Bushing To Ground
Survey Calculations by RX5 V6.03E using Minimum Curvature Altitude:3725.00' Ground To MSL
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS
Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) (ft) (ft) (Y (ft) () (ft) (deg) (da/100ft)
THE FOLLOWING ARE SCIENTIFIC DRILLING GYRO SURVEYS.
0.00 0.00 0.00 -0.00 0.00 -0.05 0.05S 0.05E 0.07@ 140.04 0.00
100.00 0.48 279.46 99.99 100.00 0.02 0.01N 0.37W 0.37@ 272.23 0.48
200.00 0.57 279.36 199.99 100.00 0.17 0.16 N 1.27 W 1.28@ 277.35 0.09
300.00 0.57 278.08 299.99 100.00 0.33 031N 225W 2.28@ 277.95 0.01
400.00 0.45 269.39 399.98 100.00 0.40 0.38N 3.14wW 3.16@ 276.91 0.14
500.00 0.36 266.31 499.98 100.00 0.38 0.36 N 3.85W 3.86@ 275.29 0.09
600.00 0.38 268.33 599.98 100.00 0.36 0.33N 4.49W 4.50@ 274.16 0.02
700.00 0.44 237.04 699.97 100.00 0.14 011N 514 W 5.15@ 271.20 0.23
800.00 0.81 232.93 799.97 100.00 -0.49 0538 6.03W 6.05@ 265.00 0.37
900.00 0.80 212.68 899.96 100.00 -1.50 1.548 6.97 W 7.14@ 257.54 0.28 LT -
1000.00 0.66 193.94 999.95 100.00 -2.64 2698 749 W 7.96@ 250.25 0.27 >m o
1100.00 0.82 181.88 1099.94 100.00 -3.91 3968 7.65W 8.61@ 242.62 0.22 =z ,:—E ;CU
1200.00 0.84 175.59 1199.93 100.00 -5.36 5418 7.62W 9.34@ 234.63 0.09 ** O N
1300.00 0.97 172.24 1299.92 100.00 -6.93 6.98 S 745W 10.20@ 226.86 0.14 8 \ ,2
1400.00 0.76 170.12 1399.91 100.00 -8.42 8.47S 7.22W 11.13@ 220.44 0.21 o @X @
N Js o
N
1500.00 0.70 170.42 1499.90 100.00 -9.68 9.738 7.00 W 11.98@ 215.76 0.06 i 8 8 ‘
1600.00 0.81 178.75 1599.89 100.00 -10.99 11.03 S 6.89 W 13.01@ 211.96 0.16 SN o
1700.00 1.29 208.92 1699.88 100.00 -12.68 12.738 741 W 14.73@ 210.23 0.72 8 an 8‘1’ .'
1800.00 1.62 226.27 1799.84 100.00 -14.63 14.69 S 8.98 W 17.22@ 211.44 0.55 O o,
By :
1900.00 1.68 233.25 1899.80 100.00 -16.47 16.54 S 11.18 W 19.96@ 214.04 0.21 f 8 |
2000.00 0.79 235.24 1999.78 100.00 -17.73 17818 1292 W 22.00@ 215.95 0.89 © & I
2100.00 0.62 235.04 2099.77 100.00 -18.43 18.52 S 13.93 W 23.17@ 216.95 0.17 w 2o
2200.00 0.60 240.00 2199.76 100.00 -18.99 19.09 S 14.82 W 2417@ 217.83 0.06 R0 o "
2300.00 0.42 237.52 2299.76 100.00 -19.45 19.55 S 15.59 W 25.00@ 218.57 0.18 f %0 '
2400.00 0.33 245.37 2399.76 100.00 -19.76 19.86 S 16.16 W 25.60@ 219.13 0.10 %’ % ['
' |
| |
N



PathFinder Energy Services, Inc.

Survey Report

COG OPERATING, LLC

STRATOJET 31 STATE COM #3H

LEA COUNTY, NEW MEXICO Page 02/07

RIG:McVay 7
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS

Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) (ft) (ft) () (ft) {ft) (ft) (deg) (dg/100ft)

2500.00 0.32 230.26 2499.76 100.00 -20.05 20.16 S 16.63 W 26.14@ 219.52 0.09
2600.00 0.07 171.43 2599.76 100.00 -20.29 20.40 S 16.84 W 26.45@ 219.54 0.29
2700.00 0.26 104.76 2699.76 100.00 -20.41 20528 16.61 W 26.40@ 218.99 0.24
2800.00 0.24 76.33 2799.75 100.00 -20.42 20.53 8 16.19 W 26.14@ 218.26 0.12
2900.00 0.66 77.99 2899.75 100.00 -20.26 20.36 S 15.42 W 25.54@ 217.14 0.42
3000.00 1.30 66.30 2999.74 100.00 -19.69 19.78 S 13.82w 2413@ 214.94 0.67
3100.00 1.95 70.04 3099.70 100.00 -18.67 18.75 S 11.18 W 21.83@ 210.82 0.66
3200.00 2.24 64.63 3199.63 100.00 -17.28 17338 7.82W 19.01@ 204.28 0.35
3300.00 2.40 64.63 3299.55 100.00 -15.57 15.59 S 416 W 16.14@ 194.93 0.16
3400.00 2.60 64.40 3399.45 100.00 -13.71 13.728 0.22wW 13.72@ 180.92 0.20
3500.00 2.85 63.23 3499.34 100.00 -11.64 11.62 S 4.04E 12.30@ 160.80 0.26
3600.00 2,72 61.59 3599.22 100.00 -9.42 9.37S 8.35E 12.55@ 138.28 " 015
3700.00 213 60.02 3699.13 100.00 -7.39 7318 1205 E 14.09@ 121.25 0.59
3800.00 1.74 55.12 3799.07 100.00 -5.61 5518 1490 E 15.89@ 110.30 0.42
3900.00 1.55 52.08 3899.03 100.00 -3.92 3818 17.22 E 17.63@ 102.49 0.21
4000.00 1.71 50.48 3998.99 100.00 -2.16 203s 19.43 E 19.54@ 95.97 0.17
4100.00 1.39 52.92 4098.95 100.00 -0.49 0358 2155E 21.55@ 90.94 0.33
4200.00 1.05 60.45 4198.93 100.00 0.68 0.83N 23.32E 23.33@ 87.96 0.38
4300.00 0.97 66.71 4298.92 100.00 1.46 162N 2489 E 2494@ 86.28 0.14
4400.00 0.81 59.48 4398.90 100.00 214 231N 26.28 E 26.38@ 84.97 0.20.
4500.00 0.63 53.82 4498.90 100.00 2.82 299N 27.33E 27.49@ 83.75 0.19
4600.00 0.66 42.87 4598.89 100.00 3.56 3.74N 2817 E 28.41@ 8243 0.13
4700.00 1.30 30.15 4698.87 100.00 4.96 514 N-: 2913 E 29.58@ 79.98 0.67
4800.00 2.04 32.65 4798.83 100.00 7.43 7.62N 30.66 E 31.59@ 76.03 0.74
4900.00 2.64 28.62 4898.75 100.00 10.93 11.14N 32.72E 3457@ 7119 0.62
5000.00 3.15 35.14 4998.62 100.00 15.18 1541 N 3541E 38.61@ 66.47 0.61
5100.00 3.37 36.41 5098.46 100.00 19.77 20.03 N 38.73 E 43.60@ 62.66 0.23
5200.00 3.58 36.82 5198.27 100.00 24.62 2489 N 4235 E 49.12@ 59.55 0.21



PathFinder Energy Services, Inc.

Survey Report

COG OPERATING, LLC

STRATOJET 31 STATE COM #3H

LEA COUNTY, NEW MEXICO Page 03/07

RIG:McVay 7
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS

Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) (ft) (ft) (f) (ft) () (ft) (deg) (dg/100ft)

5300.00 3.31 34.87 5298.09 100.00 29.46 29.76 N 45.87 E 54.68@ 57.03 0.30
5400.00 2.68 39.78 5397.96 100.00 33.61 33.92N 49.01 E 59.61@ 55.31 0.68
5500.00 2.55 4210 5497.85 100.00 37.03 37.37TN 52.00 E 64.04@ 54.30 0.17
5600.00 2.01 41.74 5597.77 100.00 39.98 40.33 N 54.66 E 67.93@ 53.58 0.54
5700.00 1.80 39.89 5697.72 100.00 42.48 42.84N 56.84 E 711.17@ 52.99 0.22
5800.00 1.60 31.94 5797.67 100.00 44.85 4523 N 58.58 E 74.01@ 52.33 0.31
5900.00 1.20 48.86 5897.64 100.00 46.72 4711 N . 60.11E 76.37@ 51.91 0.57
6000.00 1.22 49.44 5997.62 100.00 48.09 48.49 N 61.71E 78.48@ 51.84 0.02
6100.00 1.21 54.11 6097.60 100.00 49.39 49.80 N 63.37E 80.60@ 51.84 0.10
6200.00 0.99 §8.17 6197.58 100.00 50.45 50.87 N 64.96 E 82.51@ 51.93 0.23
6300.00 0.97 51.93 6297.57 100.00 5142 ~ 51.85N 66.36 E 84.21@ 52.00 0.11
6400.00 0.92 57.22 6397.55 100.00 52.37 52.81 N 67.70E 85.86@ 52.05 0.10
6500.00 1.06 53.34 6497.54 100.00 53.35 53.79 N 69.12 E 87.59@ 52.11 0.16
6600.00 0.95 51.50 6597.52 100.00 54.41 54.86 N 70.51 E 89.34@ 52.11 0.12
6700.00 0.93 59.83 6697.51 100.00 55.32 55.79 N 71.86 E 90.97@ 52.18 0.14
6800.00 0.71 87.57 6797.50 100.00 55.75 56.22 N 73.18E 92.28@ 52.47 0.45
6900.00 0.70 90.40 6897.49 100.00 55.76 56.24 N 7441 E 93.27@ 52.92 0.04
7000.00 0.64 90.54 6997.49 100.00 55.74 56.23 N 75.58 E 94.20@ 53.35 0.06
7100.00 0.48 119.23 7097.48 100.00 55.53 56.02 N 76.50 E 94.82@ 53.78 0.32
7200.00 0.47 124.70 7197.48 100.00 55.09 55.59 N 77.21E 95.13@ 54.25 0.05
7300.00 0.70 164.23 7297.47 100.00 54.26 5476 N 77.711E 95.07@ 54.83 0.45
7400.00 0.91 160.81 7397.46 100.00 52.92 53.43 N 7814 E 94.66@ 55.64 0.21
7500.00 1.40 177.40 7497.44 100.00 50.95 5146 N 78.45E 93.82@ 56.74 0.59
7600.00 1.38 184.80 7597.41 . 100.00 48.53 49.04 N 78.41E 9248@ 57.98 0.18
7700.00 1.40 202.78 7697.38 100.00 46.21 46.71 N 77.83E 90.77@ 59.03 0.43
7800.00 1.38 218.91 7797.35 100.00 44.15 44.65N 76.60 E 88.66@ 59.77 0.39
7900.00 1.32 235.43 7897.33 100.00 42.57 43.06 N 7490 E 86.3%@ 60.11 0.39
8000.00 1.47 248.46 7997.30 100.00 41.46 4193 N 7276 E 83.98@ 60.04 0.35
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RIG:McVay 7
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS
Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) (ft) (ft) (f) () () (ft) (deg) (dg/100ft)
8100.00 1.42 251.44 8097.27 100.00 40.61 41.07N 70.39 E 81.49@ 59.74 0.09
8200.00 1.41 260.66 8197.23 100.00 40.03 4047 N 68.00 E 79.13@ 59.24 0.23
8300.00 1.37 259.47 8297.21 100.00 39.63 40.05 N 65.61 E 76.87@ 58.60 0.05
8400.00 1.39 261.52 8397.18 100.00 39.25 39.66 N 63.24 E 74.64@ 57.91 0.05
8500.00 1.39 260.71 8497.15 100.00 38.89 39.28 N 60.84 E 72.42@ 57.15 0.02
8600.00 1.60 270.87 8597.11 100.00 38.73 3911 N 58.25E 70.16@ 56.12 0.34
8700.00 1.72 271.92 8697.07 100.00 38.82 39.18 N 55.35E 67.81@ 54.71 0.12
8800.00 2,63 283.70 8797.00 100.00 39.44 39.77N 51.62 E 65.17@ 52.39 1.01
8900.00 3.84 289.31 8896.84 100.00 41.12 4142 N 46.23 E 62.08@ 48.14 1.25
9000.00 4.01 286.76 8996.60 100.00 43.28 43.54 N 39.73E 58.94@ 42.38 0.24
9100.00 4.33 286.80 9096.34 100.00 45.43 45.64 N 32.76 E 56.18@ 35.67 0.32
9200.00 4.95 281.88 9196.01 100.00 47.46 47.62 N 2493 E 53.75@ 27.63 0.74
9300.00 4.96 281.33 9295.64 100.00 49.25 49.35 N 16.47 E 52.03@ 18.45 0.05
9400.00 4.61 279.27 9395.29 100.00 50.80 50.85 N 8.26 E 51.52@ 9.23 0.39
9500.00 4.11 275.62 9495.00 100.00 51.84 51.85N 0.73E 51.85@ 0.81 0.57
9600.00 3.78 259.78 9594.77 100.00 51.65 51.62N 6.08 W 51.97@ 353.28 1.14
9700.00 3.50 246.13 9694.57 100.00 49.87 49.80 N 1212 W 51.25@ 346.32 0.91
9800.00 3.91 242.25 9794.36 100.00 47.09 46.97 N 17.93 W 50.28@ 339.11 0.48
9900.00 3.65 243.53 9894.14 100.00 44.12 43.97 N 23.79 W 49.99@ 331.58 0.27
10000.00 3.63 242.67 9993.94 100.00 41.28 41.09 N 2945W 50.56@ 324.37 0.06
10100.00 3.69 246.34 10093.73 100.00 38.58 38.35N 35.21W 52.06@ 317.44 0.24
** TIED-IN TO SCIENTIFIC DRILLING GYRO SURVEY @ 10150'MD.
10150.00 4.00 24439 10143.62 50.00 37.20 36.95N 38.26 W 53.19@ 314.00 0.67
THE FOLLOWING ARE PATHFINDER MWD SURVEYS.
10194.00 3.69 251.22 10187.52 44.00 36.09 35.83N 40.98 W 54.44@ 311.16 1.26
10225.00 5.63 323.13 10218.44 31.00 37.00 36.73N 42.84 W 56.43@ 310.60 18.35
10255.00 12.05 345.51  10248.08 30.00 41.23 40.94 N 4451 W 60.48@ 312.61 23.89
10286.00 16.88 342.82 10278.09 31.00 48.68 48.38 N 46.65 W 67.21@ 316.04 15.73
10317.00 22.25 343.47 10307.28 31.00 58.63 58.31 N 49.65W 76.59@ 319.59 17.34
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RIG:McVay 7
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS

Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) () (ft) ) (ft) (ft) (ft) (deg) (dg/100ft)

10348.00 25.32 344.41 10335.65 31.00 70.67 70.33 N 5311w 88.13@ 322.94 9.98
10379.00 27.26 344.37 10363.44 31.00 83.92 83.55N 56.80W  101.03@ 325.79 6.26
10410.00 30.42 343.78  10390.59 31.00 98.32 97.93 N 60.91 W 116.32@ 328.12 10.24
10442.00 33.41 34573 10417.75 32.00 114.67 114.25N 6534 W  131.61@ 330.23 9.88
10472.00 36.05 349.71  10442.41 30.00 131.39 13094 N 68.96 W  147.99@ 332.23 11.60
10503.00 38.95 355.17  10467.01 31.00 150.09 149.64 N 71.41W  165.80@ 33449 14.22
10534.00 41.59 359.10  10490.66 31.00 170.10  169.64 N 7239W  184.44@ 336.89 11.82
10565.00 44.76 0.40 10513.27 31.00 191.31 190.85 N 7247TW  204.15@ 339.21 10.62
10596.00 47.57 0.17  10534.73 31.00 213.67 213.21N 7236 W 225.15@ 341.25 9.08
10627.00 50.12 0.61 10555.13 31.00 237.01 236.54N 7220 W 247.32@ 343.03 8.30
10657.00 53.20 1.76  10573.74 30.00 260.52 260.07 N TM.71W  269.77@ 344.58 10.70
10688.00 54.43 2.21 10592.04 31.00 285.52 285.07 N 70.84 W 293.74@ 346.04 4.14
10719.00 53.55 0.88 10610.27 31.00 310.58 31014 N 7017 W 317.98@ 347.25 4.48
10750.00 55.66 1.46 10628.22 31.00 335.84 335.40N 69.65W  342.56@ 348.27 6.98
10781.00 59.27 1.55 10644.89 31.00 361.96 361.52 N 68.96 W 368.04@ 349.20 11.65
10812.00 62.34 1.45 10660.01 31.00 389.00 388.57 N 68.25 W 394.52@ 350.04 9.91
10842.00 64.72 11 10673.38 30.00 415.85 415.42N 67.66 W  420.89@ 350.75 8.00
10870.00 66.57 0.46 10684.93 28.00 441.35 44092N 67.31W  446.03@ 351.32 6.94
10901.00 67.88 359.59  10696.93 31.00 469.93 469.50 N 67.30 W  474.30@ 351.84 4.95
10932.00 70.35 359.26  10707.98 31.00 498.89 498.46N 67.59W  503.03@ 352.28 8.03
10963.00 72.11 359.28 10717.96 31.00 528.24 527.81N 6796 W  532.17@ 352.66 5.68
10993.00 73.51 358.99 10726.82 30.00 556.90 556.47 N 68.39 W  560.65@ 352.99 4.76
11024.00 75.71 358.24 10735.05 31.00 586.78 586.35N 69.12W  590.41@ 353.28 7.47
11055.00 77.29 357.28 10742.29 31.00 616.91 616.46 N 70.30 W 620.46@ 353.49 5.92
11086.00 78.08 357.04 10748.90 31.00 647.16 646.71N 71.80W  650.69@ 353.67 2.66
11117.00 80.02 35712  10754.79 31.00 677.57 67711 N 73.35W  681.07@ 353.82 6.26
11147.00 81.16 357.33 10759.69 30.00 707.14 706.67 N 74.78 W 710.61@ 353.96 3.86
11178.00 81.87 35705 10764.26 31.00 737.77 737.29N 76.28W  741.23@ 354.09 2.46
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RIG:McVay 7
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS

Depth Dir. Length Section Rectangular Offsets Dist Dir
{ft) (deg) (deg) () (ft) (ft) (ft) () (ft) (deg) (dg/100ft)

11209.00 83.45 357.29 10768.22 31.00 768.49 768.00N 77.80W  771.93@ 354.22 5.15
11240.00 84.68 357.71 10771.43 31.00 799.30 798.80 N 7915W  802.72@ 354.34 4.19
11271.00 85.03 357.97 10774.21 31.00 830.16 829.66 N 80.31W  833.54@ 35447 1.40
11302.00 86.88 358.13 10776.40 31.00 861.07 860.56 N 81.36 W  864.40@ 354.60 5.99
11333.00 88.90 358.08 10777.54 31.00 892.03 891.52N 8239 W  895.32@ 354.72 6.52
11363.00 89.52 357.66 10777.95 30.00 922.02 921.50N 83.50 W  925.27@ 354.82 2.50
11394.00 90.22 356.65 10778.02 31.00 952.99 95246 N 85.04W  956.25@ 354.90 3.96
11425.00 90.92 356.73  10777.71 31.00 983.95 98341N 86.83W  987.23@ 354.95 2,27
11456.00 91.19 356.55 10777.14 31.00 101490 1014.35N 88.65W 1018.21@ 355.01 1.05
11487.00 91.63 357.86 10776.38 31.00 1045.86 1045.30 N 90.16 W 1049.18@ 355.07 4.46
11517.00 91.19 359.66 10775.64 30.00 1075.85 1075.28N 90.81W 1079.11@ 355.17 6.18
11548.00 90.13 1.20 10775.28 31.00 1106.84 1106.28 N 90.57W 1109.98@ 355.32 6.03
11579.00 90.13 1.54 10775.21 31.00 1137.82 1137.27N 89.83W 1140.81@ 355.48 1.10
11672.00 89.78 0.70 10775.29 93.00 1230.79 1230.25N 88.01W 1233.39@ 355.91 0.98
11764.00 90.84 0.30 10774.79 92.00 1322.78 1322.24N 87.21W 1325.12@ 356.23 1.23
11857.00 91.63 0.54 10772.79 93.00 141575 1415.22N 86.53 W 1417.86@ 356.50 0.89
11949.00 90.57 0.78 10771.02 92.00 1507.71 1507.19N 85.47W 1509.62@ 356.75 1.18
12042.00 91.01 0.21 10769.74 93.00 1600.70 1600.18 N 84.67W 1602.42@ 356.97 0.77
12135.00 90.22 117  10768.74 93.00 1693.67 1693.17 N 83.55W 1695.23@ 357.18 1.34
12228.00 90.40 0.50 10768.24 93.00 1786.65 1786.16 N 8219 W 1788.05@ 357.37 0.75
12320.00 90.48 0.33  10767.53 92.00 1878.64 1878.15N 81.53W 1879.92@ 357.51 0.20
12413.00 89.69 1.56 10767.39 93.00 1971.61 1971.14N 79.99 W 1972.76@ 357.68 1.57
12506.00 89.78 1.70 10767.82 93.00 2064.55 2064.10N 77.35W 2065.55@ 357.85 0.18
12598.00 90.48 220 10767.61 92.00 2156.48 2156.04 N 7422W 2157.32@ 358.03 0.93
12692.00 90.22 2.89 10767.04 94.00 2250.35 2249.95N 70.04 W 2251.04@ 358.22 0.78
12786.00 88.11 3.00 10768.41 94.00 2344.18 2343.81N 6521 W 2344.72@ 358.41 2.25
12879.00 87.05 220 10772.33 93.00 2436.97 2436.63 N 61.00 W 2437.39@ 358.57 1.43
12971.00 88.11 1.08 10776.22 92.00 2528.83 2528.50 N 58.37W 2529.18@ 358.68 1.67
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RIG:McVay 7
Measured Incl Drift TVD Course Vertical TOTAL Closure DLS

Depth Dir. Length Section Rectangular Offsets Dist Dir
(ft) (deg) (deg) (ft) (ft) (ft) (ft) (ft) (f) (deg) (dg/100ft)
13064.00 88.72 1.01 10778.79 93.00 2621.76 262145N 56.67W 2622.07@ 358.76 0.66
13157.00 90.31 1.01  10779.58 93.00 2714.73 2714.43 N 55.03W 2714.99@ 358.84 1.7
13251.00 90.04 0.08 10779.29 94.00 2808.72 2808.43 N 5414W 2808.95@ 358.90 1.03
13347.00 91.10 0.07 10778.34 96.00 2904.71 2904.42N 54.01W 2904.92@ 358.93 1.10
13443.00 92.86 0.25 10775.02 96.00 3000.64 3000.36 N 5§3.75W 3000.84@ 358.97 1.84
13539.00 93.30 359.32 10769.86 96.00 3096.50 3096.22N 5411W 3096.69@ 359.00 1.07
13636.00 92.77 359.10 10764.73 97.00 3193.36 3193.07 N 5544 W 3193.55@ 359.01 0.59
13732.00 91.01 358.45 10761.56 96.00 3289.30 3288.99 N 5749 W 3289.50@ 359.00 1.95
13829.00 90.31 358.76  10760.44 97.00 3386.27 3385.96 N 59.85W 3386.49@ 358.99 0.79
13925.00 90.48 . 35996 10759.78 96.00 3482.27 3481.95N 60.93 W 3482.48@ 359.00 1.26
14021.00 88.81 0.94 10760.38 96.00 3578.25 3577.94N 60.17W 3578.44@ 359.04 2.02
14117.00 89.08 0.26 10762.14 96.00 3674.22 3673.92N 59.17W 3674.39@ 359.08 0.76
14213.00 92.07 0.75 10761.18 96.00 3770.20 3769.90 N 58.32W 3770.35@ 359.11 3.16
14308.00 91.45 1.49 10758.26 95.00 3865.12 3864.83 N 56.47W 3865.24@ 359.16 1.02
14402.00 90.66 1.49 10756.53 94.00 3959.05 3958.78 N 54.02W 3959.15@ 359.22 0.84
14498.00 91.01 0.58 10755.13 96.00 4055.01 4054.76 N 5229 W 4055.09@ 359.26 1.02
14592.00 89.52 133 10754.70 94.00 4148.98 4148.74 N 50.72W 4149.05@ 359.30 1.77
14687.00 89.52 1.63 10755.49 95.00 4243.93 424371 N 48.27TW 4243.98@ 359.35 0.32
14781.00 88.99 195 10756.72 94.00 4337.85 4337.65N 4533 W 4337.89@ 359.40 0.66
14874.00 89.60 1.80 10757.86 93.00 4430.77 4430.59 N 4229 W 4430.80@ 359.45 0.68
15015.00 90.04 1.58 10758.30 141.00 4571.68 4571.53 N 3813 W 4571.69@ 359.52 0.35
STRAIGHT LINE PROJECTION TO BIT @ 15062'MD.

15062.00 90.04 1.58 10758.27 47.00 4618.65 4618.51 N 36.83W 4618.66@ 359.54 0.00

** The survey data at tie-in point was furnished by a recognized survey company and entered as submitted. Survey stations
above the tie-in point represent recalculated data by PathFinder Energy Services, Inc. and may reflect minor changes due
to rounding differences between survey programs. Only survey stations taken by qualified PathFinder personnel are
subject to certification.



