Results of Directional Survey

DD
API number:|30-025-39876
OGRID: Operator: [COG OPERATING LLC
Property: |MC FEDERAL [# 59
surface (ULSTR: [J (21 T{17S R|32E
2538|FSL 1809|FEL
BH Loc ULSTR: |J 21 T|17S R|32E
| 7227|MD 7199.6|TVD 2277|FSL 1644 |FEL
Top Perf/OH ULSTR: |J 21 Ti17S R|32E
| 5456|MD 5434.3|TVD 2301|FSL 1663 |FEL
Bot Perf/OH ULSTR: |J 21 T|17S R|32E
| 6710|MD 6688.3|TVD 2284 |FSL 1649|FEL
MD N/S E'W |VD
5436| -236.50 14560 54143
TOP PERFS/OH 5456 -236.94 14582 5434.30

5490 -237.00| 146.30] 5477.30
5499 -237.90] 146.30] 5477.30
BOT PERFS/OH 6710] -254.05| 159.76| 6688.30
5544] -238.50] 146.80] 5522.30

NEXT TO LAST 5499 -237.90 146.30] 5477.30
LAST READING 5544| -238.50 146.80| 5522.30
TD 7227| -260.94 165.50] 7205.30
Surface Location 2538|FS 1809|FE
Projected BHL 2277|FS 1644|FE
Location of ’
Top Perfs/OH 2301|FS 1663|FE
Bottom Perfs/OH 2284|FS 1649|FE

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

[Top PerfslOH  [J-21-1
[Bottom Perfs/OH_[J-21-175-32E

MG 30 204



S — - - HOBBSOCD

| SUR: J-21-17s-32¢, 2538/S & 1809/E
BHL: J-21-17s-32e, 2277/S & 1644/E ‘ |
AP # 30-025-39876 NG 08 20

WELL NAME AND NUMBER  MC Federal No. 59 RECEIVED

LOCATION  Section 21, T17S, R32E, 2538 FSL, 1809 FEL, Lea County

OPERATOR COG Operating LLC

DRILLING CONTRACTOR  United Drilling, Inc.

The undersigned hereby certifies that he is an authorized representative of the drilling contractor
who drilled the above described well and had conducted deviation test and obtained the following
results:

Degrees @ Depth Degrees @, Depth Degrees @ Depth
3/4° (@ 204’

1 3/4° @ 357
2.75° (@ 538
4° (@ 695'
5° @ 830
3 1/4° @ 1073
1° @ 1552'

1 1/4° @ 5935'
1° (@ 6472
3/4° @ 6948'
1/2° @ 7185

Drilling Contractor- UNITED DRILLING, INC.

By: /)?ﬂ mn Y)WM&U

(Luisa Norlega) U

Title: Assistant Office Manager
° Subs»rlbed and sworn to before me this / st day of , 2011,
“ladd, M
G - Notary

My—‘Cor“nmi:ssion Expires: /0 ﬁ //Z/ County ) State
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AUG 0 9. 2011
COG OPERATING LLC
Lea County, NM (NAD27 NME) RECEIVED
MC Federal #59
MC Federal #59
OH - Job #32D0511493

| SUR J 21- 173 32e, 2538/8 & 1809/E
BHL: J-21-17s-32¢, 2277/S & 1644/E
APl # 30-025—39876

Survey: MWD Survey

SDI Standard Survey Report

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

//{' /////tﬂ—l

Notarized t}\ls date DL ; of %W , 2011,

wed

Notary Slgnature
County of Midland
State of Texas

Scientific Drilling

Directional Dilling Operations

cMmB REED
My g@mmﬂgﬂon Expires
= clober 4, 2011 | @
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Scientific Drilling International, Inc.

SDI Standard Survey Report tific Drilling
Company: COG OPERATING LLC Local Co-ordinate Reference: Well MC Federal #59
Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20"} @ 4071 Ousft (UDI #42)
Site: MC Federal #59 MD Reference: KB Elev (20") @ 4071 Ousft (UDI #42)
Well: " {MC Federal #59 North Reference: Grd
Wellbore: OH - Job #32D0511493 Survey Calculation Method: Minimum Curvature
Design: iActuaI Database: EDM-Regulatory
Project [ Lea County, NM (NAD27 NME) M
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 [ MC Federal #59 T - o e ‘7
Site Position: Northing: 662,391 30 usft  Latitude: 32°49'11012N
From: Map Easting: 673,606 40usft  Longitude: 103°46' 5598 W
Position Uncertainty: 0 0 usft Slot Radius: o" Grid Convergence: 031°
Well [ MC Federal #59 ]
Well Position +N/-S 00 usft Northing: 662,391 30 usft Latitude: 32°49'11012N
+E/-W 0 0 usft Easting: 673,606 40 usft Longitude: 103°46' 5598 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 4,051 O usft
Wellbore [ OH - Job #32D0511493 |
Magnetics. ‘ Model'Name Sample Date Declination - Dip Angle Field Strength
~ T ) ) {nT)
IGRF2010 5/26/2011 773 60 71 48,955
Design rActual T
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD) +N/I-S +EI-W < Direction
{usft) (usft) (usft) {°)
T 00 00 00 147 66
! -
Survey Program Date 7/6/2011
From To
(usft) (usft) Survey (Wellbore) Tool Name Description .
1000 2,076 0 Gyro Survey (OH - Jot;—;tg.’;[iom 1493) Keeper Standard Wireline Keeper ver 10 2
2,201 0 5,544 0 MWD Survey (OH - Job #32D0511493) MWD MWD - Standard
Survey [ ) i
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 014 8 81 1000 01 00 881 01
2000 043 34584 2000 06 -01 354 87 06
3000 147 344 41 3000 22 05 347 45 23
4000 229 328 95 3999 52 -19 340 09 55
5000 272 31913 499 8 87 -44 33280 97
6000 330 298 88 599 7 18 -85 324 26 146
7000 4 11 272 50 699 5 134 -146 31248 198
8000 498 258 58 799 2 127 -225 299 46 258
9000 422 257 04 898 9 10 -303 289 96 322
1,000 0 356 260 96 998 6 97 =370 284 69 382

7/6/2011 10°40.56PM
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Scientific Drilling

Company: COG OPERATING LLC Local Co-ordinate Reference: Well MC Federal #59

Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20") @ 4071 Ousft (UDI #42)

Site: MC Federal #59 MD Reference: KB Elev (20") @ 4071 Ousft (UDI #42)

Well: MC Federal #59 North Reference: Grid

Wellbore: OH - Job #32D0511493 Survey Calculation Method: Minimum Curvature

Design: Actual Database: EDM-Regulatory

Survey { - J

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

1,100 0 332 26141 1,098 4 88 -42 9 28156 438
1,2000 295 263 38 1,198 3 80 -48 3 279 45 490
1,300 0 258 265 50 1,298 2 76 -53 1 278 11 536
1,400 0 222 263 43 1,398 1 72 -573 27713 577
1,500 0 170 264 00 1,498 0 68 -60 7 276 39 610
1,600 0 103 29577 1,598 0 70 -63 0 276 37 633
1,700 0 098 328 51 1,698 0 81 -64 2 277 23 647
1,800 0 135 349 67 1,798 0 100 -649 27879 656
1,900 0 192 478 1,897 9 129 -64 9 28120 66 2
2,0000 178 965 1,997 9 161 -84 5 283 98 665
2,076 0 177 23 86 2,073 8 183 -639 28599 66 4

7/6/2011 10.40.

56PM
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Scientific Drilling International, Inc.

SDI Standard Survey Report

ntific

Drilling

Dpetonans

COG OPERATING LLC

Local Co-ordinate Reference:

Company: !Well MC Federal #59
Project: Lea County, NM (NAD27 NME) TVD Reference: }KB Elev (20') @ 4071 Ousft (UDI #42)
Site: MC Federal #59 MD Reference: KB Elev (20") @ 4071 Ousft (UD! #42)
Well: MC Federal #59 North Reference: Gnid
Wellbore: OH - Job #32D0511493 Survey Calculation Method: Minimum Curvature
Design: Actual Database: ' EDM-Regulatory
Project [Lea County, NM (NAD27 NME) - ]
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: New Mexico East 3001
Site {_MC Federal #59 )
Site Position: Northing: 662,391 30 ysft  Latitude: 32°49' 11 012N
From: Map Easting: 673,606 40usft  Longitude: 103°46' 5598 W
Position Uncertainty: 0 0 usft Slot Radius: 0" Grid Convergence: 031°
Well [ MC Federal #59 |
Well Position +N/-S 00 usft Northing: 662,391 30 usft Latitude: 32°49'11012N
+EI-W 00 usft Easting: 673,606 40 usft Longitude: 103° 46' 5 598 W
Position Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 4,051 O usft
Wellbore [ OH - Job #32D0511493 |
Magnetics - Model Name Sample Date Declination - Dip Angle Field Strength
) ) (nT)
IGRF2010 5/26/2011 773 6071 48,955
Design i Actual
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD) +N/-S +EI-W Direction
{usft) {usft) . (usft) ©)
00 00 00 147 66
[Suwey Program Date 7/6/2011
From To
{usft) (usft) Survey (Wellboie) Tool Name Description
1000 2,076 0 Gyro Survey (OH - Job #32D0511493) Keeper Standard Wireline Keeperver 10 2
22010 5,544 0 MWD Survey (OH - Job #32D0511493) MWD MWD - Standard
Survey [ 1
s * . . B
Measured Depth inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) (°) ) Depth (usft) (usft) {°) (usft)
2,076 0 177 23 86 2,073 8 18 3 -63 9 28599 66 4
Gyro Tie-in .
2,2010 156 2791 2,198 8 216 -623 289 10 659
2,2650 150 3965 2,2628 230 -613 290 54 655
23280 152 7292 23257 238 -60 0 29168 64 6
2,3910 138 100 46 2,3887 240 -58 5 292 29 632
2,455 0 196 120 45 2,4527 233 568 292 29 614
25180 275 124 86 25156 219 -546 29183 588
2,5810 339 134 57 2,578 6 197 -520 290 73 556
2,6450 377 145 20 26424 166 -495 288 59 522
2,7080 438 150 60 2,705 3 128 -47 1 285 25 48 8

7/6/2011 10 43 26PM
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Scientific Drilling International, Inc.

%VCOnCHO SDI Standard Survey Report

Scientific Drilling
ot g Operalons
Company: , COG OPERATING LLC Local Co-ordinate Reference: Welil MC Federal #59
Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4071 Ousft (UDI #42)
Site: MC Federal #59 MD Reference: KB Elev (20') @ 4071 Ousft (UD! #42)
Well: ’ MC Federal #59 North Reference: ' Gnd
Wellbore: OH - Job #32D0511493 Survey Calculation Method: Minimum Curvature
Design: Actual Database: . EDM-Regulatory
Survey { o |
Measured Depth Inclination Azimuth ° True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) ©) - () Depth (usft) (usft) O ) {usft)
27710 490 149 42 2,768 1 84 -44 6 280 71 45 4
2,834 0 617 144 69 2,830 8 34 -412 274 65 414
2,898 0 640 146 87 2,894 4 24 -373 ' 266 26 374
29610 708 149 44 2,957 0 -87 -334 255 37 345
3,024 0 749 146 81 3,0194 -155 -292 24203 331
3,087 0 789 144 37 3,0819 -225 -24 4 227 41 332
3,1820 7 66 143 83 3,176 0 -32¢9 -169 207 21 370
3,277 0 684 142 33 3,270 2 -425 97 192 87 435
3,3720 6.35 139 62 3,364 6 -50 9 -28 183 19 510
3,467 0 690 139 01 3,459 0 -59 2 43 175 84 59 4
3,562 0 678 138 78 3,553 3 -67 8 117 17017 688
3,664 0 7 40 14107 3,654 5 -774 198 165 62 799
3,759 0 727 141 40 3,7487 -86 9 274 162 47 911
3,854 0 747 14115 38430 -96 4 351 160 01 1026
3,949 0 7 60 138 98 3,937 1 -1056 9 431 157 88 1143
4,044 0 753 138 33 40313 -1163 513 156 01 126 2
41390 6 87 13773 41256 -124 2 593 154 48 1376
4,2330 706 137 45 4,218 9 -1326 670 163 20 148 5
43280 741 136 87 4,313 1 -141 4 751 152 02 160 1
44230 795 136 44 4,407 3 -150 6 838 150 90 1723
45180 796 139 46 45013 -160 3 926 149 99 1852
46130 728 142 02 45955 -170 1 100 6 149 40 197 6
4,708 0 681 14515 4,689 8 -1795 1075 149 07 209 2
48030 688 145 05 4,784 1 -1887 1140 148 87 2205
4,898 0 700 14303 48784 -198 0 1207 148 63 2319
4,9930 643 146 18 4,9728 -207 1 127 2 148 44 2430
5,056 0 581 145 32 50354 -2126 1310 148 37 2497
51190 558 142 48 5,098 1 2177 1346 148 26 2560
5,183 0 533 144 07 51618 -2226 138 3 148 15 2620
5,246 0 4 40 152 28 52246 =227 1 1411 148 14 267 3
5,309 0 360 155 58 5,287 4 -2310 143 1 148 23 2717
53720 255 15591 5,350 3 -234 1 1445 148 32 2751
5,436 0 214 154 22 54143 -2365 1456 148 39 2777
5,499 0 091 145 46 5,477 3 -2379 146 3 148 40 2793
Last MWD Survey
5,544 0 091 145 46 55223 -2385 146 8 148 40 2800
Projection to Bit
lsuwexlqnoia(ions ( }
Measured Vertical Local Coordinates
Depth Depth © +NI-S +EI-W
(usft) (usft) (usft) {usft) - Comment
2,076 0 2,0738 183 -63 9 Gyro Tie-in
5,499 0 54773 -2379 146 3 Last MWD Survey
5,544 0 55223 -238 5 146 8 Projection to Bit

7/6/2011 10.43.26PM Page 3 COMPASS 5000 1 Build 40



Project. Lea County, NM (NAD27 NME)
Site: MC Federal #59

C - , Well: MC Federal #59 N\
\‘) Scientific Dnlllng Wellbore: OH - Job #32D0511483 a‘ on‘ Ho
DirecTlonal brilling Gperafions Design: Plan #3 - 7-7/8" Hole

R GG S e QL R 21D

1 © m Azmuths to Grd North
True North -0 31°
Magnete Nerth 7 42° WELL DETAILS MC Federal #59
1000 4500 KB Elev (20') @ 4071.0usft (UDI #42)
Magnetic Field Ground Level: 4051.0
Streg?ghAgglge&égS;; +N/-S  +E/-W Northing Easting Latittude Longitude Slot
o Angle 8071 0.0 0.0 662391.30 67360640  32°49 11.012 N 103° 46' 5.598 W
EEEEL (A LK\ REFERENCE INFORMATION
?A idra-H50 = Co-ordinate (N/E) Reference: Well MC Federal #59, Gnd North
N MO Federal E59/Gyro[SUve i T i Vertical (TVD) Reference: KB Elev (20") @ 4071 Ousft (UDI #42
__ 2000 =T 2074 30001 \\J-haoc Section (VS) Reference. Slot - (0 ON, 0 OE)
£ 7Y Measured Depth Reference: KB Elev (20') @ 4071 Ousft (UDI #42
N\
Em \\ Calculation Method: Mimimum Curvature
& N
S
< 100
E AN
& 3000 a0 3 BTN
[a)] 2 \\
3 : {EAY
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g + 200 2060
= £ T
4000 000 g MC Federal #597 Suivey
‘\ < S P
\ 0 /G Federah#soPiunlid— |7z Hala L« o2
1 s X
\ =] 7320 .
o
U) A\
\\ -300 -
5000 %‘* s Solith ;—L MC#59
East.HU-MCl#59
MC Federal #50/MWDIS
=T 5544
M .-=I| #59/Plan#3.]-Z-A/80 1 r\lla -400
[ |
e T | ,
5 ° : g : ° 5 : :
8 8 o (=3 [=1 [=3 ‘
Vertical Section at 147.66° (1000 usft/in) West(-)/East(+) (100 usft/in)
COMPANY DETAILS" COG OPERATING LLC PROJECT DETAILS: Lea County, NM (NAD27 NME) S G LS. MC Federal #39
223032 Geodetic SystetdS State Plane 1927 (Exact solution) e Len rf a.ltude. ?33"426‘ 5598 W
Calculation Method: Minimum Curvature Datum: NAD 1927 (NADCON CONUS) Positional U ongituae. 0.0 :
Error System: ISCWSA Ellipsoid: Clarke 1866 osi O"ac neertainity: 051
Scan Method' Closest Approach 3D Zone. New Mexico East 3001 cinvel;gﬁn;:: o
Error Surface: Elliptical Conic System Datum: Mean Sea Level ocal North: Gri




