Results of Directional Survey

SUMMARY of Subsurface Locations

DD
API number:|30-025-39950
OGRID: Operator: |COG OPERATING LLC
Property: [BC FEDERAL | # 61
surface [ULSTR: |G [20 T[17S R[32E
1696 |FNL - 2000|FEL
BHLoc . ULSTR: |G 20 T|17S R|32E
| - 7049|MD 7033.8|]TVD 1664 |FNL 1655|FEL
Top Perf/OH ULSTR: |G 20 T|17S R|32E
5356 MD 5340.8|TVD 1658|FNL 1663|FEL
Bot Perf/OH ULSTR: |G 20 T|178 R|32E
6740|MD 6724.8/TVD 1663 |FNL 1656 |FEL
MD N/S E/W |VD
5335 38.50| 336.10 5319.8
TOP PERFS/OH 5356 38.50] 336.63] 5340.80
5398 38.50 337.70| 5382.80
5493 38.20] 338.50| 5477.80
BOT PERFS/OH 6740 32.89] 343.81| 6724.80
5540 38.00] 338.70] 5524.80
NEXT TO LAST 5493| 38.20 338.50| 5477.80
LAST READING 5540 38.00 338.70| 5524.80
TD 7049 31.58 345.12| 7033.80
Surface Location 1696|FN 2000|FE
Projected BHL 1664|FN 1655|FE
Locaion of
Top Perfs/OH 1658|FN 1663|FE
Bottom Perfs/OH 1663)FN 1656 |FE

Surface Location [G-20-17S

-32E

-20-17S-32E

AUG 3 0 2011




10 -025-32C5D

WELL NAME AND NUMBER _ BC Federal No. 61  {[ -, (5

LOCATION  Section 20, T17S, R32E, 1696 FNL, 2000 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
1/4° @ 148'
34 @198 " SUR: G-20-17s-32e, 1696/N & 2000/E
1 /4 @321 - BHL: G-20-17s-32¢, 1664/N & 1655/E
1/2° @ 413' . API # 30-025-39950
1° @ 505' |
13/4° @ 595'
2° @ 971" ST e
13/4°@ 1171"
2° @ 1667
1° @ 5990’
3/4° @ 6438’
1° @ 7007
HOBBSOCD Drilling Contractor- UNITED DRILLING, INC.
JuL 26 200 By: ()?/W rcega
! (Luisa f\loriegaq
; [RECEIVED
Title: Assistant Office Manager

Subscribed and sworn to before me this / / {;Aday of W 2011.

R Notary Public ,
ity Rer/Micee.

I\"ly Commlssu?m Expires/O / 87/ / / L County State



= CONCHO

COG OPERATING LLC HoBBS OCD
Lea County, NM (NAD27 NME) -

BC Federal #61 JUL 2 6 201
BC Federal #61 '

OH - Job #32D0511395 RECEIVED

32, 1696/N & 2000/E

~ SUR: G-20-17s-
- SUR:SZ 1664/N & 1655/E

' BHL: G-20-17s-32¢,
Survey: MWD Survey AP| #30-025-39950

SDI Standard Survey Rﬂe'péi;t

12 June, 2011

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

?C/Z;%/M—ﬁw

Notarized this date _ﬁ[_L_ of 4\/,2/ H A , 2011,

—~~

Notary Signature
County of Midland
State of Texas

A CARRIE REED
@ M Sctobor 4. 2011 " k
S \J) Scientific Drilling

Direcfional Drilling Operations
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Scientific Drilling

Company: COG OPERATING LLC Local Co-ordinate Reference: Well BC Federal #61
Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4024 Ousft (UDI #42)
Site: BC Federal #61 MD Reference: KB Elev (20') @ 4024 Ousft (UDI #42)
Well: BC Federal #61 North Reference: Gnd
Wellbore: OH - Job #32D0511395 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 [ BC Federal #61 l
Site Position: Northing: 663,418 30 ysft  Latitude: 32°49' 21460 N
From: Map Easting: 668,128 30usft  Longitude: 103°47' 9728 W
Position Uncertainty: 0 0 usft Slot Radius: 0" Grid Convergence: 030 °
Well [ BC Federal #61 )
Well Position +N/-S 00 usft Northing: 663,418 30 usft Latitude: 32°49' 21460 N
+E/-W 0 0 usft Easting: 668,128 30 usft Longitude: 103°47' 9728 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 4,004 0 usft
‘Wellbore [ OH - Job #32D0511395 ]
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 5/3/2011 775 60 71 48,961
Design ! 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 83 68
{Survey Program Date 6/12/2011
From To
(usft) {usft) Survey (Wellbore) Tool Name Description
1000 2,030 0 Gyro Survey (OH - Job #32D0511395) Keeper Standard Wireline Keeper ver 1 0 2
2,1300 5,540 0 MWD Survey (OH - Job #32D0511395) MWD MWD - Standard
Survey I }
Measured Depth Inclination Azimuth True Vertical North/South East/West Ciosure Azimuth  Closure Distance
(usft) (°} (°) Depth (usft) {usft) ) (usft)
00 000 000 00 00 00 000 00
100.0 013 16212 100.0 -01 00 16212 01
2000 024 206 71 2000 -04 00 183 48 04
3000 044 151 57 3000 09 01 176 04 09
4000 059 165 19 4000 -18 04 167 88 18
5000 106 119 04 5000 =27 13 154 05 30
6000 208 113 58 599 9 -39 38 13570 54
7000 389 11291 699 8 -59 86 124 66 104
8000 408 118 90 799 6 -90 148 12119 173
900.0 296 124 88 899 4 -122 201 12125 235
1,000 0 269 125 38 999 3 -150 241 12192 284

6/12/2011 10.34:02PM
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Scientific Drilling

COG OPERATING LLC

‘Company: Local Co-ordinate Reférence: Well BC Federal #61

Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4024 Ousft (UDI #42)

Site: BC Federal #61 MD Reference: KB Elev (20') @ 4024 Ousft (UDI #42)

Well: BC Federal #61 - North Reference: Gnd

Wellbore: OH - Job #32D0511395 Survey Calculation Method: Mintmum Curvature

Design: Actual Database: EDM-Regulatory

Survey ( N |

Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) °) () Depth (usft) {usft) ) (usft)
1,100 0 222 12202 1,099 2 -17 4 276 12218 327
1,2000 169 122 26 1,199 1 -19 2 305 12217 361
1,300 0 164 126 13 1,299 1 -208 329 12232 390
1,400 0 140 109 31 1,399 0 -221 352 12207 416
1,500 0 135 9145 1,499 0 -225 376 120 93 438
1,6000 135 7501 1,599 0 <222 399 119 14 457
1,700 0 167 68 68 1,698 9 -214 424 116 80 475
1,800 0 155 54 57 1,798 9 -20 1 448 114 14 491
1,900 0 145 64 43 1,898 9 -188 471 11173 507
2,000.0 142 66 56 1,998 8 177 494 10975 524
2,030 0 128 66 27 20288 -17 4 500 109 23 530
6/12/2011 10 34-02PM Page 3 COMPASS 5000 1 Build 40
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Scientific Drilling

Company: COG OPERATING LLC Local Co-ordinate Reference: Well BC Federal #61
Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4024 Ousft (UDI #42)
Site: BC Federal #61 MD Reference: KB Elev (20") @ 4024 Ousft (UDI #42)
Well: BC Federal #61 North Reference: Gnd
Wellbore: OH - Job #32D0511395 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 [ BC Federal #61 |
Site Position: Northing: 663,418 30usft  Latitude: 32°49' 21460 N
From: Map Easting: 668,128 30 usft  Longitude: 103°47' 9728 W
Position Uncertainty: 0 0 usft Slot Radius: 0" Grid Convergence: 030°
Well [ BC Federal #61 ]
Well Position +N/-S 00 usft Northing: 663,418 30 usft Latitude: 32°49'21460 N
+E/-W 0 0 usft Easting: 668,128 30 usft Longitude: 103°47' 9728 W
Position Uncertainty 0 0 usft Wellhead Elevation: ' usft Ground Level: 4,004 0 usft
'Wellbore [ OH - Job #32D0511395 ]
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
’ ) ©) (nT)
IGRF2010 5/3/2011 775 6071 48,961
Design l Actual
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD}) +NI-S +EI-W Direction
(usft) (usft) (usft) )
o 00 00 00 8368
Survey Program Date 6/12/2011
From To .
(usft) (usft) Survey (Wellbore) Tool Name Description
1000 2,030 0 Gyro Survey (OH - Job #32D0511395) Keeper Standard Wireline Keeper ver 10 2
21300 5,540 0 MWD Survey (OH - Job #32D0511395) MWD MWD - Standard
Survey ! o i
‘Measured Depth Inclination Azimuth True Vertical North/South East/West Clostire Azimuth  Closure Distance
(usft) ) ). Depth (usft) (usft) ) (usft)
2,0300 128 66 27 2,028 8 -17 4 500 109 23 530
Gyro Tie-in
2,1300 090 80 31 2,128 8 -16 9 518 108 03 545
2,194 0 132 80 69 2,1928 -167 530 107 44 556
2,257 0 178 79 99 2,2558 -16 4 547 106 66 57 1
23200 300 84 49 23187 -16 0 573 105 63 595
2,384 0 412 86 01 2,3826 157 613 104 39 633
2,447 0 472 88 99 24454 -155 66 1 103 20 679
25110 515 8773 2,509 2 -154 716 10210 733
2,574 0 576 84 86 2,5719 -150 776 100 91 790
2,637 0 623 78 24 2,634 5 -14 0 841 99 44 852

6/12/2011 10.36:08PM
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Scientific Drilling international, Inc.

%\?‘VCODCHO SDI Standard Survey Report

Scientific Drilling

ng

Company: - {COG OPERATING LLC Local Co-ordinate Reference: Well BC Federal #61
Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4024 Ousft (UDI #42)
Site: BC Federal #61 MD Reference: KB Elev (20") @ 4024 Ousft (UD! #42)
Well: BC Federal #61 North Reference: Gnd
Wellbore: OH - Job #32D0511395 Survey Calculation Method: Minimum Curvature
Design: Actual Database: . EDM-Regulatory
Survey E i - }
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) °) ] Depth (usft) (usft) ) {usft)
2,7010 580 7925 2,698 2 -127 907 97 94 916
2,795 0 531 79 04 27917 -109 997 96 25 1003
2,8910 562 7527 2,887 3 -89 108 6 94 68 1090
2,9850 555 78 16 2,980 8 -68 1176 93 30 1177
3,0800 6 04 77 02 3,075 4 -47 126 9 9213 1270
3,1750 598 7737 3,169 8 -25 136 6 9106 136 6
3,2700 508 76 49 3,264 4 -05 1455 90 18 1455
3,3650 584 7127 3,359 0 21 154 2 89 23 154 2
3,460 0 544 7033 3,453 5 52 163 0 88 19 1631
3,6550 576 7563 3,548 0 78 1719 87 39 1721
36500 574 78 58 36426 100 1812 86 85 1814
3,7530 560 77 54 37451 121 1911 86 38 1915
3,8480 545 74 82 3,8396 143 | 2000 8592 2005
3,9420 633 8294 3,933 1 161 209 4 8561 2101
4,037 0 609 8164 4,027 6 174 2196 85 46 2203
4,1320 589 85 01 4,1221 186 2295 85 37 2302
4,227 0 586 8507 4,216 6 194 2392 8535 2399
4,3220 582 8372 43111 204 248 8 8532 2496
44170 600 77 94 4,405 6 219 258 4 8515 259 3
4,5120 595 7592 4,500 0 24 2 268 0 84 85 269 1
4,607 0 597 76 26 4,594 5 266 2776 84 54 2789
4,7020 606 76 61 46890 289 2873 84 26 2887
4,797 0 615 74 97 4,783 5 314 297 1 8397 298 7
48920 610 7529 4,877 9 340 306 9 8368 308 8
4,955 0 526 78 31 4,940 6 354 3130 83 55 3150
5,018 0 468 77 85 5,003 4 365 3183 8345 3204
50810 384 8130 5,066 2 374 3229 8339 3251
5,1450 364 8158 51301 380 3270 8337 3292
5,208 0 330 8245 51930 385 3308 8335 3330
5,2720 230 96 50 5,256 9 386 3339 8340 3361
5,3350 174 9237 53198 385 3361 8347 3383
5,388 0 109 84 19 53828 385 3377 83 50 3398
5,462 0 041 150 70 5,446 8 383 3384 83 54 3405
54930 030 13288 54778 382 3385 83 56 3406
Last MWD Survey ’
55400 030 13288 5524 8 380 3387 83 59 3408
Projection to Bit
Survey Annotations - { 7 1
Measured Vertical Local Coordinates
Depth Depth +N/I-S +E/-W
(usft) (usft) (usft) (usft) Comment
2,0300 2,028 8 -17 4 500 Gyro Tie-in
54930 5477 8 382 3385 Last MWD Survey
55400 5,524 8 380 3387 Projection to Bit

6/12/2011 10-36.08PM Page 3 COMPASS 5000.1 Build 40



Project: Lea County, NM (NAD27 NME)
Site: BC Federal #61

- Well: BC Federal #61 N\
Dnlllng Wellbore: OH - Job #32D0511395 ?
perafions Design: Plan #3 - 7-7/8" Hole

rectiona n

Scientific

i B = ‘::I:r;qut'rI FCBC | [ G\ Azmuths to Grd North
T T EastHEBC-#6 Magneee Nooh 7 45+ WELL DETAILS: BC Federal #61
T PRI O N Y KB Elev (20') @ 4024 .0usft (UDI #42)
e MR AN LN Magnetc Field Ground Level: 4004.0
. ;'! -10(1)0 — n - Strength 48961 2snT| 4N/.S  +E/-W Northing Easting Latittude Longitude Slot
T i Tl R DipAngle &0 aaa| 0.0 0.0 663418.30 668128.30 32°49'21.460 N 103° 47'9.728 W
—t ; L : . Model IGRF2010
1500 P i ! ; P! l * ; i : 1 i |
: . ] 520‘00 ] [ N i 120 1] REFERENCE INFORMATION ! ‘ T : [ : : : . ! ; ;
e PO FederalEeuGyro Sunvey L +-}o-ordinate (N/E) Reference: Well BC Federal #61, Gnd North - R e =
. T T 1="2030 L I I TI|  Vertical (TVD) Reference: KB Elev (20) @ 4024.0usft (UDI #42) 7 T T
£ i L i i b i Section (VS) Reference: Slot - (0.0N, 0.0E) [N L : ! L Lt
b= A o s . 1 ; --|{Measured Depth Reference: KB Elev (20') @ 4024.0usft (UDI #42)— e e
5 ; ; i { i — ] T T Calculation Method: Minimum Curvature ] BCIE bdbril#64/Plan-#3.-7-7/8" bglel
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= . . ° N West(-J/East(+) (60 usft/in)
Vertical Section at 83.68° (1500 usft/in)
COMPANY DETAILS: COG OPERATING LLC PROJECT DETAILS: Lea County, NM (NAD27 NME) G DETALS: BC Pederal #e N
223032 Geodetic SystetdS State Plane 1927 (Exact solution) lte Len Comait e 103° 47 9.728 W
Calculation Method: Minimum Curvature Datum: NAD 1927 (NADCON CONUS) Positional Uncegtainlt 00 :
Error System: ISCWSA Ellipsoid: Clarke 1866 Convar encé’: 030
Scan Method: Closest Approach 3D Zone: New Mexico East 3001 LocaIgNOrth" Grid
Error Surface: Elliptical Conic System Datum: Mean Sea Level :
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