Results of Directional Survey

DD
API number:|30-025-34933
OGRID: Operator. {COG OPERATING LLC
Property: {MC FEDERAL [# 4
surface [ULSTR: |L {21 TI17S R{32E
2310|FSL 330|FWL
BH Loc ULSTR: |L 21 TI17S R|32E
| 7044|MD 7042.1|TVD 2289|FSL 350|FWL
Top Perf/OH ULSTR: |L 21 T|17S R|32E
{ 5357|MD 5355.2|TVD 2300|FSL 364|FWL
Bot Perf/OH ULSTR: |L 21 T|17S R|32E
6850|MD 6848.1|TVD 2288|FSL 353|FWL
MD N/S E/W VD
5300 -9.70 34.80 5298.2
TOP PERFS/OH 5357 -10.04 34.46] 5355.20 .
5400 -10.30 34.20] 5398.20
. 6800 -21.70 23.30| 6798.10 ) <
BOT PERFS/OH 6850 -21.60 22.75| 6848.10
6900 -21.50 22.20| 6898.10
NEXT TO LAST 6900 -21.50 22.20| 6898.10
LAST READING 6975 -21.30 21.30| 6973.10
TD 7044 -21.12 20.47| 7042.10
Surface Location 2310|FS 330|FW
Projected BHL 2289|FS 350{FW
Location of S o LR e el
Top Perfs/OH 364
Bottom Perfs/OH 2288 353

SUMMARY of Subsurface Locations
Surface Location |L-21-17S-32E

APR 1 9 2012 /}



COG OPERATING \

Maljamar HOBBS OCD
Lea County, NM
MC Federal #4 JUL 0 5 2011

VH - Job #32K0511460

RECEIVED

" SUR: L-21-17s-32¢, 2310/S & 330/W
. BHL: L-21-17s-32¢, 2289/S & 350/W
Survey: Actual AP #30-025-34933

SDI Standard Survey Report

28 May, 2011

This survz is correct to the best of my knowledge and is supported by actual field data.
Notarized this date 2011.
Vrtte Lead :

AAe)

Notary Signature
County of Midland
State of Texas

CARRIE REED
My Commission Expires
October 4, 2011 k ' . . e
SR @ Scientific Drilling

Direcfional Drilling Operahions




Scientific Drilling International, Inc.
SDI Standard Survey Report

= = e e e
Company: COG OPERATING l Local Co-ordinate Reference: Well MC Federal #4 <i
Project: Maljamar TVD Reference: WELL @ 0 Ousft (Onginal Well Elev) !!
Site: Lea County, NM 1 MD Reference: " {WELL @ 0 Ousft (Onginal Weli Elev) ;
Welk: MC Federal #4 # North Reference: True |
Wellbore: VH - Job #32K0511460 Survey Calculation Method: Minimum Curvature :
Design: VH - Job #32K0511460 ; Database: EDM-Regulatory !
Project U\_/I;Ijamar 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 ( Lea County, NM - - e
Site Position: Northing: 663,893 65 usft  Latitude: 32°49' 26346 N
From: Lat/Long Easting: 664,520 98 usft  Longitude: 103° 47" 51 972 W
Position Uncertainty: 00 usft Slot Radius: 0" Grid Convergence: 029°
Well 'mc federal #4, vetcal ______________ T
Well Position +N/-S 0 0 usft Northing: 662,111 39 usft Latitude: 32°49'8400N
+E/-W 00 usft Easting: 670,603 78 usft Longitude: 103° 46' 40 800 W
Position Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 0 Ousft
Wellbore VH - Job #32K0511460 - T
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 5/18/2011 774 o 6070 48986
Design ['VH - Job #32K0511460 - - - ]
- et e et e — Sy
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD) +NI-S +E/-W Direction
{usft) (usft) (usft) {°)
- T 00 00 00 13508 -
'{Survey Program Date 5/28/2011
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
1000 6,975 0 Actual (VH - Job #32K0511460) Keeper Keeper Gyro 7
= - — - — - —— - ——— ]
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 oo
1000 019 118 29 1000 -01 01 118 29 02
2000 019 173 11 2000 -03 03 135 89 04
3000 on 177 15 3000 -06 03 149 97 o7
4000 034 108 00 4000 -08 06 140 99 10
5000 042 120 09 5000 -10 12 13052 16
6000 032 118 34 6000 -14 18 127 32 22
7000 033 126 17 7000 -17 23 126 32 28
800 0 032 114 37 8000 -19 28 12532 34
9000 032 11243 9000 -22 33 123 64 39
1,000 0 042 13378 1,000 0 25 38 12376 46
1,100 0 050 122 34 1,100 0 =30 44 124 33 54

5/28/2011 10-34:38PM
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Scientific Drilling International, |
SDI Standard Survey Report

nc.

Scientific Drilling

Company: {rCOG OPERATING 1 Local Co-ordinate Reference: "rWeII MC Federal #4 ”
Project: ﬁManamar ! TVD Reference: WELL @ 0 Ousft (Onginal Well Elev) ]”;
Site: {Lea County, NM ! MD Reference: WELL @ 0 Ousft (Onginal Well Elev) N
Welk: MC Federal #4 North Reference: True i
Wellbore: VH - Job #32K0511460 Survey Calculation Method: Minimum Curvature \
Design: ?VH - Job #32K0511460 I Database: EDM-Regulatory L __,;
Survey }' Y t_:‘* - i j
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) °) ) Depth (usft) {usft) ) (usft)
12000 T T T T aads T T T T00 T T T T4 T T T T e T s T T e
1,3000 184 126 44 1,299 9 57 77 126 84 96
1,400 0 197 117 74 1,399 9 -75 105 12558 129
1,500 0 194 98 23 1,499 8 -85 137 12198 161
1,600 0 239 78 59 1,599 8 -84 X 174 115 69 193
1,700 0 309 67 09 1,699 6 -69 219 107 48 230
1,8000 338 67 83 1,799 5 -47 271 99 91 275
1,800 0 376 68 37 1,899 3 -24 329 94 20 330
2,000 0 397 68 29 1,999 1 01 392 89 90 392
2,100 0 326 70 61 2,098 9 23 451 87 08 451
2,200.0 281 7397 21987 39 501 85 53 503
2,3000 215 74 31 2,298 6 51 543 84 63 54 5
24000 172 76 40 2,398 6 60 575 84 08 578
2,5000 111 8262 24985 \ 64 59 9 8387 603
2,6000 050 11109 2,598 5 64 613 © 8404 617
2,700 0 039 134 76 2,698 5 60 620 84 46 623
2,8000 050 166 27 2,798 5 53 623 85 10 625
2,900 0 069 186 77 2,898 5 43 623 86 03 625
3,0000 065 206 60 29985 32 620 8703 621
3,100 0 053 213 44 3,0985 23 615 87 84 616
3,2000 048 21294 3,198 5 16 610 88 51 610
3,3000 037 21295 3,298 5 10 606 89 09 606
3,4000 . 040 21300 3,398 5 04 603 89 62 603
3,500 0 025 256 49 3,498 5 01 599 89 84 599
3,600 0 030 24714 3,598 5 . -01 594 90 09 594
3,700 0 0 41 290 69 3,698 5 -01 588 90 07 58 8
3,8000 059 286 01 ¢ 3,798 5 02 580 89 80 580
3,8000 088 274 39 3,898 5 04 567 89 60 567
4,000 0 099 280 98 3,998 5 06 551 89 35 551
4,100 0 101 263 22 4,098 4 07 534 8927 534
4,2000 125 248 04 4,198 4 02 515 89 81 515
43000 144 243 89 4,298 4 -08 494 90 92 49 4
4,400.0 140 242 10 4,398 4 -19 47.2 9232 47 2
4,5000 138 24775 4,498 3 -29 450 9374 451
46000 123 249879 4,598 3 -38 428 9503 430
47000 1.14 248 77 4,698 3 -45 409 96 28 412
4,800 0 116 236 24 4,798 3 -54 391 97 89 395
4,900 0 083 214 21 4,898 3 -66 379 99 86 385
5,000 0 070 216 69 4,998 2 -77 371 101.68 379
5,100 0 057 23177 5,098 2 -85 364 103 11 373
5,200 0 056 232 36 5,198 2 91 356 104 31 367
5,300 0 058 226 98 5,298.2 97 348 105 59 362
5,400 0 044 224 50 5,398 2 -103 342 106 82 357
5,500 0 049 224 01 5498 2 -109 336 107 99 354
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Scientific Drilling International, Inc.

SDI Standard Survey Report

= = == == — ST T
Company: COG OPERATING T Local Co-ordinate Reference: [Well MC Federal #4 'I
Project: Maljamar | TVD Reference: WELL @ 0 Ousft (Onginal Well Elev) !
Site: Lea County, NM I MD Reference: WELL @ 0 Ousft (Onginal Well Elev)
Well: MC Federal #4 North Reference: True !
Wellbore: ‘VH - Job #32K0511460 I Survey Calculation Method: Minimum Curvature
Design: IVH - Job #32K0511460 | Database: EDM-Regulatory
’Survey ( B - -‘:‘” o
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) () ) Depth (usft) (usft) °} {usft)
T 56000 068 202 44 5,598 2 18 331 T o958 351
5,700 0 095 207 89 5,698 2 -13 1 325 11190 350
5,800 0 118 209 97 5,798 2 -147 316 114 93 348
5,900 0 107 204 76 5,898 2 -164 . 307 118 16 348
6,000 0 086 215 41 5,998.2 -179 299 12092 348
6,100 0 079 22578 6,098 1 -190 289 123 26 346
6,200 0 057 228 14 6,198 1 -198 281 12519 343
6,300 0 051 235 12 6,298 1 -204 273 126 71 341
6,400 0 055 234 57 6,398 1 -209 266 128 20 338
6,500 0 038 243 50 6,498 1 -213 259 129 49 335
6,600 0 048 258 08 6,598 1 -216 252 130 58 332
6,700 0 050 265 93 6,698 1 -217 243 13171 326
6,800 0 064 275 87 6,798 1 217 233 132 86 318
6,900 0 066 278 52 6,898 1 -215 222 \134 08 309
6,9750 084 284 25 6,973 1 2213 213 13508 301
i
|\
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. ) T
Project: Maljamar A "

Lea County’ NM Azimuths to True North|

Well. MC Federal #4 Magnetic North 7 74°

. ) e Wellbore: VH - Job #32K0511460 Magneti Field
Scientific Drilling Design: VH - Job #32K0511460 Strongty et Fied

ireclional Drilling Operations Dip Angle 6070°
’ Date 5/18/2011
Model IGRF2010

WELL DETAILS: MC Federal #4
WELL @ 0.0usft (Original Well Elev)
Ground Level: 0.0
+N/-S +E/-W Northing Easting Latittude Longitude Slot
0.0 0.0 662111.39 670603.78 32°49'8 400N 103° 46' 40.800 W

\
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PROJECT DETAILS: Maljamar SITE DETAILS: Lea County, NM
Geodetic System' US State Plane 1927 (Exact solution) Site Centre Latitude: 32° 49' 26.346 N
Datum: NAD 1927 (NADCON CONUS) Longitude: 103° 47' 51.972 W '
Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Zone: New Mexico East 3001 Convergence: 0.29
System Datum: Mean Sea Level . Local North: True




