Results of Directional Survey

DD
APl number:|30-025-39913
OGRID: Operator: |COG OPERATING LLC
Property: |BC FEDERAL [# 65
surface [ULSTR: |A |20 T{17S R|32E
502|FNL 1121{FEL
BH Loc ULSTR: |A 20 T|17S R{32E
| 7045|MD 7021.9{TVD 979|FNL 979|FEL
Top PerffOH  |ULSTR: |A 20 T{17S R|32E
[ 5450|MD 5429.5|{TVD 892|FNL 1008|FEL
Bot Perf/OH ULSTR: |A T R|32E
| 6820{MD 6797.2|TVD 966 982|FEL
MD N/S E/W  |VD
5422 -388.00f 112.30| 5401.6
TOP PERFS/OH 5450 -389.67] 11290 5429.54
5516 -393.60[ 114.30f 5495.40
6727 -459.10f 137.90| 6704.30
BOT PERFS/OH 6820] -464.10] 139.50| 6797.20
6820] -464.10 139.50] 6797.20
NEXT TO LAST 6913 -469.20 140.90| 6890.00
LAST READING 7001 -474.20 141.90| 6977.90
TD 7045 -476.70 142.40{ 7021.85
Surface Location 502|FN 1121|FE
Projected BHL 979|FN 979|FE
Location of , L
Top Perfs/OH 892|FN 1008|FE
Bottom Perfs/OH 966|FN 982{FE

SUMMARY of Subsurface Locations

Surface Location

A-20-17S-32E

TA-20-17S-32E

A-20-17S-32E

AJo 3 ) 2011
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Post Office Box 160 Artesia, New Mexico 88211-0160 Office (575) 748-8704 Fax (575) 748-8719

HOBBS oep
June 9, 2011 AUG 12 2011
RECEIVED
COG Operating , LLC Re: BC Federal # 65
500 W. Texas, Suite 1300 Sec. 20, T-17-S, R-32-E
Midland, Texas 79701 Lea County, New Mexico

Atin: John Coffman

The following is a Deviation Survey on the referenced welf in Lea County, New Mexico:

P S ——
~ SUR: A-20-17s-32e. 5-2/N & 1121/E

S

ol 8222 675%: gg;’f , BHL: A-20-17s-32¢, 979/N & 979/E

051" 1.25° 873 - 5° ' API # 30-025-39913

340'- 2° 1342'- 2.5°

428' - 2 25° 1839' - 2° \

515'- 3° T T et

Sincerely,

Ga . Cha%
Co

tracts Manager
STATE OF NEW MEXICO )
)
COUNTY OF EDDY )

The foregoing was acknowledged before me this 9th day of June, 2011 by Gary W. Chappell.

OFFICIAL SEAL L&&Q& m P\Qen__

Crisha Morgan NOTARY PUBLIC! >

] NOTARY PUBLIC-STATE OF N
My commission expires: D‘q




HOBBS 0D

= CONCHO =

RECEIVED
Lea County, NM (NAD27 NME) o e o
BC Federal 65 - SUR:A-20-17s-32e. 52N & 1121/5
OH - Job #32D0611517 - API#30-025-39913

Survey: MWD Survey

SDI Standard Survey Report

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

L toaadts

Notarized this date &g/of %Zé , 2011.

Notary Signature
County of Midland
State of Texas

Scientific Drilling

Direcfional Drilling Operafions

CARRIE REED
My Commission Expires
October 4, 2011 @




= CONCHO

Scientific Drilling International, Inc.

SDI Standard Survey Report

e e T e s o= - - o . - - "}
Company: * COG OPERATING LLC Local Co-ordinate Reference: Well BC Federal #65 !
Project: {Lea County, NM (NAD27 NME)  TVD Reference: KB Elev (13') @ 4045 Ousft (JW #4) !
Site: 'BC Federal #65 1 MD Reference: ‘KB Elev (13') @ 4045.0usft (JW #4) }
. 1
Well: .BC Federal #65 i North Reference: Gnd '
Welibore: ‘OH - Job #32D0611517 Survey Calculation Method: Minimum Curvature ]
Design: Actual Database: EDM-Regulatory i
Lo - ———e ava o [ P . - - e - - e v ean e o
Project ' Lea County, NM (NADZ7 NME) . .. T o
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 #65 T i R L o
Site Position: Northing: 664,615 90usft  Latitude: 32°49'33.265 N
From: Map Easting: 669,000 30usft  Longitude: 103° 46' 59 437 W
Position Uncertainty: 0 0 usft Slot Radius: 13-3/16" Grid Convergence: 0.30°
Well ‘BCFederal#es } e L L
Well Position +N/-§ 0 O usft Northing: 664,615 90 usft Latitude: 32°49'33.265N
+E/-W 0 0 usft Easting: 669,000.30 usft Longitude: 103° 46' 59.437 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 4,032.0 usft
| Wellbore | OH-Job#sabosttsty ~ T T T T T T I . o
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 6/5/2011 7.73 60 71 48,954
Design Ac":_t-dal : _ B i _ﬂ i _ ) ) _ i f i N ~ R } : ]
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-8 +EI-W Direction '
(usft) (usft) (usft) ) |
0o 00 00 163.23
’Survey Prograﬁl Date 7/22/2011
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
100.0 2,074 0 Gyro Survey (OH - Job #32D0611517) Keeper Standard Wireline Keeper ver 10 2
2,173.0 7,045.0 MWD Survey (OH - Job #32D0611517) MWD MWD - Standard
Survey B
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance ’
{usft) ©) ) Depth (usft) (usft) ©) {usft)
00 000 000 0.0 0.0 00 0.00 o0
100.0 040 185.91 100.0 -03 00 185.91 03
2000 062 201.11 2000 12 0.3 192.54 12
3000 1.50 200 23 300.0 -29 09 197.32 31
4000 259 192 49 399.9 64 19 196 25 6.6
5000 3.37 191 51 499 8 -115 -2.9 194.35 11.8
600.0 363 193.01 599 6 -174 4.2 193 65 17.9
7000 368 184.33 699 4 =237 -6.2 192.34 243
800.0 467 184 19 799.1 -310 57 190 48 31.5
900.0 416 186.01 898 8 -38.6 64 189 41 39.2
1,000.0 337 183 91 998 6 -452 70 18879 457
e
7/22/2011 10:25:37AM Page 2 COMPASS 5000 1 Build 40



Scientific Drilling International, Inc.
SDI Standard Survey Report

</CONCHO

—— =
" /COG OPERATING LLC

L.Company: . Local Co-ordinate Reference: k
Project: ;Lea County, NM (NAD27 NME) ! TVD Reference: iKB Elev (13') @ 4045 Ousft (JW #4) -
Site: - !BC Federal #65 : © MD Reference: {KB Elev (13') @ 4045.0usft (JW #4) A
Well: * :BC Federal #65 . ;' North Refe‘rence; !Gnd -

Wellbore: 10H - Job #32D0611517 , Survey Calcutation Method: . "*LMmlmurri Curvature
Design: Actual ! Database: "’ 5. EDM-Regulatory

;Well BC Federal #65

Survey, e repe - g -
Eg‘Mea‘suréii Dept . "™ True Vertical’ 7 ‘North/South ° . East/West ' . =Closure Azimuth - Closure Distance '~
_{usft) ) o ©) o SRR f R . - Depth . (usft) (usft) .-~ . ] (usft)

1,100.0 7 304 183.97 1,098.5 -50.7 -7.4 188.26 513
1,2000 2.94 185.91 1,198 3 -55.9 7.8 187 95 56 5
1,300 0 2863 190.19 1,298.2 -60.8 -85 187.95 613
1,400 0 2.41 190.16 1,398.1 -65 1 93 188 10 657
1,500 0 179 191 04 1,498.0 -687 -9.9 188 23 69 4
1,600 0 100 194.88 1,598.0 711 -105 188 37 718
1,700 0 0.51 18513 1,698.0 -72.3 -10.7 188.43 731
1,800.0 016 154.91 1,798.0 -72.9 -10.7 188.35 737
1,900.0 . 031 160.73 1,898 0 -73.3 -1056 188 19 741
2,000.0 026 168.61 1,998.0 -738 -104 188.04 74 §
2,074 0 036 170.55 2,0720 74 2 -103 187 94 74 9

7/22/2011 10°25:37AM
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Scientific Drilling International, Inc. Lo R
2V NS
W SDI Standard Survey Report o
-—
oy o3
Company: 1COG OPERATING LLC Local Co-ordinate Reference: Well BC Federal #65 N E
Project: .Lea County, NM (NAD27 NME) . TVD Reference: KB Elev (13') @ 4045.0usft (JW #4) Lf") N~
Site: 'BC Federal #65 ' MD Reference: 1KB Elev (13") @ 40456 Ousft (JW #4) 8 03— .
Well: 'BC Federal #65 North Reference: ‘Grid g O <
Wellbore: {OH - Job #32D0611517 - Survey Calculation Method: ‘Minimum Curvature (vl) ((v\l) 8
Design: Actual Database:  EDM-Regulatory 7)) <}) ™
= —— T = I === —= 5 - ™
Project {Lea County, NM (NAD27 NME) I R IpTapriy s
N i
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level | <' (\|l 8
Geo Datum: NAD 1927 (NADCON CONUS) o < T+
Map Zone: New Mexico East 3001 I 0 S
- DI O
s = = o<
Site { BC Federal #65 . o e . N DU o
Site Position: Northing: 664,615.90usft  Latitude: 32°49'33 265 N
From: Map Easting: 669,000.30usft  Longitude: 103° 46' 59.437 W
Position Uncertainty: 00 usft Slot Radius: 13-3/16" Grid Convergence: 0.30 °
Well ‘BCFederal#s__ — e
Well Position +N/-S 0 0 usft Northing: 664,615.90 usft Latitude: 32°49'33 265N
+El-W 0 0 usft Easting: 669,000.30 usft Longitude: 103° 46' 59.437 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 4,032.0 usft
Wellbore | OH- Job #32D0611517 i ) o i L . o o
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 6/5/2011 773 60 71 48,954
Design Acwal ]
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 0.0
Verﬁca} Section: Depth From (TVD) +N/-§ +E/-W Direction
; (usft) (usft) (usft) )
0.0 00 00 163.23
]Survey Program Date 7/22/2011
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
100.0 2,074.0 Gyro Survey (OH - Job #32D0611517) Keeper Standard Wireline Keeper ver 1.0.2
2,173 0 7,045.0 MWD Survey (OH - Job #32D0611517) MWD MWD - Standard
Survey e
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) °) Depth {usft) (usft) ) {usft)
2,074.0 0.36 170.55 2,072.0 74 2 -10.3 187 94 74.9
.. GyroTiein _ T o o 0 ) ) )
2,173.0 003 198 40 2,171.0 -74.5 -10.3 187 87 752
2,2350 125 150.10 2,233.0 -75.1 -10.0 187.56 75.8
2,329.0 3.01 154.45 2,326 9 782 -8.4 186 12 78.7
24210 3.95 155 61 2,418.7 -833 60 184.15 83.5
2,5150 4.51 158.53 2,512.5 -89.7 -3.4 182 14 89.7
2,607.0 517 167.42 2,604.2 -97 1 -1.1 180 66 97.4
2,701.0 642 163 03 2,697 7 -106 2 1.3 17928 106.3
2,794 0 552 163 84 2,790.2 -115.5 4.1 177.97 1156
2,887.0 579 157 61 2,882.7 -124.1 7.1 176.72 124.3
7/22/2011 10.30.09AM Page 2 COMPASS 5000.1 Build 40



= CONCHO

Scientific Drilling International, Inc.
SDI Standard Survey Report

O Spient'rﬁg Drillipg

Company: 'COG OPERATING LLC Local Co-ordinate Reference: ‘Well BC Federal #65 )
Project: {Lea County, NM (NAD27 NME) . TVD Reference: KB Elev (13') @ 4045.0usft (JW#4) ’
Site: |BC Federal #65 MD Reference: 'KB Elev (13') @ 4045.0usft (JW #4) ;
Well: {BC Federal #65 North Reference: ,Gnd t
Welibore: QOH - Job #32D0611517 Survey Calculation Method: iMinimum Curvature , |
Design: EActual Database: ‘%DM-Regm_ator! - e - -—-?
Survey . A [
Measured Depth Inclination Azimuth True Vertical North/South EastWest Closure Azimuth  Closure Distaryce
{usft) ©) ©) Depth (usft) {usft) ) (usft)
2,981.0 624 155 18 2,976.2 -133.2 1.1 175 25 133.6
3,075.0 673 168.36 3,069 6 -142 9 153 173.91 143.7
3,169.0 5.87 154.04 3,163.0 -162 4 19.4 17275 1536
3,262.0 720 154.51 3,265 4 -161 9 240 171 58 163.7
33570 6.12 162.70 3,349.8 -1718 289 170 46 174.2
3,450 0 733 157.51 3,442.1 -181.7 334 169 58 184.7
3,645 0 6 88 155 64 3,5636.4 -1924 381 168 81 196 2
3,638.0 6 57 155 09 3,628.8 -2023 426 168 11 206.8
3,732.0 6 67 165.16 3,7221 -2122 47 2 167 47 2174
3,825.0 661 154 62 3,814.5 -221.9 517 166.88 227.9
3,919.0 6.30 154,98 3,907 9 -231.5 56 2 166.35 238.2
4,013.0 6.29 163 92 4,001.4 -240.8 607 165.86 248.3
41070 6.28 154.70 4,094 8 -250.0 65.1 165.40 258.4
4,200.0 6.47 152 21 4,187 2 -259 3 69.8 164.94 268.5
42930 6.91 164.96 4,279.6 -269.3 73.6 164 71 279.2
4,386.0 683 163 59 43719 -280.0 76.7 164.69 290.3
4,480.0 6 86 163.19 4,465.3 -290 8 79.9 164 64 301.5
45720 679 162 33 4,566.6 -301 2 831 164.58 3125
4,666 0 6 58 162.42 4,650.0 -3116 864 164.50 323.4
47590 641 162.54 4,742.4 -321.7 896 164.44 333.9
4,853.0 6.41 161 94 48358 -331.7 928 164.37 344.4
4,946.0 615 159 10 4,928 2 -3412 96.2 164 26 3545
5,047.0 7.56 160.45 5,028 5 -352.6 100.3 164.12 366.6
5,141.0 678 169.74 51218 -363.6 104.3 163.99 3783
5,236 0 575 163.97 5,216.2 -373 4 107.6 163 93 388.6
5,329.0 475 161.64 53088 -381.6 1101 163 91 397.1
54220 364 169.65 5,401.6 -388.0 1123 163.86 403.9
5,516.0 362 16169 5,495.4 -393 6 114 3 163 81 409.9
5,611.0 343 15570 5,590 2 -399.0 116 4 163.74 4157
57050 360 151 95 5,684.0 -404 2 1189 163.60 4213
5,798 0 3.13 159.66 5,776.8 -409.2 121.2 163.50 4267
5,891.0 338 161.84 5,8697 -414 2 1229 163.47 432.0
5,985 0 33 160 97 5,963.5 4193 1247 163 44 437.5
6,078 0 332 161 16 6,056.4 -424.4 126 4 163 41 4429
6,171 0 313 163.30 6,149 2 -429 4 128.0 163.40 448 1
6,265.0 3.13 164.54 6,243.1 -434 3 1294 163.40 453.2
6,359 0 301 162.65 6,337.0 -439.2 130.9 163.41 458.3
6,445 0 336 160 54 6,422.8 -443.7 1324 163.39 4630
6,538.0 319 158 76 6,5157 -448.7 134.2 163.35 468 3
6,632 0 3.45 16122 6,609.5 -453.8 136 1 163 31 4738
6,727 0 3.34 161 50 6,704 3 -459.1 137.9 163 28 4794
6,820 0 314 162.51 6,797 2 -464.1 13956 163.27 484.6
6,913 0 336 167 14 6,890 0 -469.2 140.9 163 29 489 9
7,001 0 3.26 169 53 6,977.9 -474.2 141.9 163.34 4950
" "Last MWD Survey ’ ) ’ !

7/22/2011 10 30 09AM
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SDI Standard Survey Report

Scientific Drilling International, Inc.

(@) scienifc Driling

o e e N R o R |

Company: . ; {COG OPERATING LLC . - - ! Local Co-ordinate Referance: -+ {Well BC Federal #65 = : j
Project: ,Lea County, NM (NAD27 NME) " TVD Reference: ' 'KB Elev (13) @ 4045 Ousft (JW #4) :
Site: /BC Federal #65 . MD Reference: KB Elev (13) @ 4045 Ousft (JW #4) ,
well:* {BC Federal #65 North Reference: ‘Grid !
voa t N N ¢ [
Waellbore: EOH - Job #32D0611517 . Survey Calculation Method: ‘Minimum Curvature '
Design: ‘Actual ' Database: ;:EDM-ReguIatory
Survey e
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth {usft) (usft) ©) (usft)
7,0450 326 169.53 7,0218 -476.7 142 4 163.37 497.5
P"°J'e¢?!i9"At°3it L » F .. o o T 7 R :
Survey Annotations T T T T L L
N .Measured * Vertical Local Coordinates
Depth Depth +NI-S +EIW
(usft)- (usft) (usft) (usft) Comment
2,074.0 2,072.0 -74 2 -103 Gyro Tie-in
7,001.0 6,977.9 -474 2 1419 Last MWD Survey
7,045.0 7,021 8 -476 7 142.4 Projection to Bit

7/22/2011 10:30 09AM

Page 4
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Project: Lea County, NM (NAD27 NME)
Site: BC Federal #65
.. - Well: BC Federal #65 AV
) Scientific Dr||||ng Wellbore OH - Job #32D0611517 W
Birectional Drilling Operafions Design: Plan #2 - 7-7/8" Hole
? I Ficlet ] | 1 © g Azimuths to Grid North
N Magnetie Nerth 7 43+ WELL DETAILS: BC Federal #65
Notth, HI-BC|#65] KB Elev (13') @ 4045.0usft (JW #4)
Magnetic Field Ground Level: 4032.0
1000 s"egig;hA:;liszgﬂTo +N/-S  +EI-W Northing Easting Latittude Longitude Slo
" Date- 6/5201110.0 0.0 664615.90 669000.30 32° 49' 33.265 N 103° 46' 59.437 W
1500 REFERENCE INFORMATION
Co-ordinate (N/E) Reference: Well BC Federal #85, Grid North
2000 1|~ | BEjFederal #85/Gyro| Survey A Vertical (TVD) Reference: KB Elev (13") @ 4045.0usft (JW #4
—_ TR 74 P Section (VS) Reference: Siot - (0.0N, 0.0E)
S 2 0 1] Measured Depth Reference: KB Elev (13') @ 4045.0usft (JW #4
% l’ Calculation Method: Minimum Curvature
= | 10007T] T T ] N ; T
S 3000 } 3050 H =BG Federat #85/Gyra Survey
w0 A N |
— \ 2000- \ 2072
: \
g \ £ \
(] \ & -150 3000/_1\
% 2000 4 \
ke] \ o \
5 \ o \
> 4500 “ < \\
q’ _—~
2 ‘\ L o\
= 500 = 4500 |\
<] \
£ 300 \\
~TG1=BC #65 0O \
£
= TGAIBC_#55
5000 08) 000 & -
6000 - N
\
A
BC Fi 65/MWD. B 000" BC_Federal #65[MWD_Survey,
- )_:_T‘ca al #65/MWD_Sunvey, 450 _ e
Lo =[o T 7045 L L1711 7022
= t BC.Federal.#65/Plan.#2.. 7-7/8"-Hole = “
== =——+—|BC-Federal-#65/Plan-#2---7-7/8%-Hole - [ _ 4 Sy
-HPBHLLBC #d5 P e R
7500 T
PBHI-BC[#65
e @ 8 a e T ] & 2
8 8 3 o . 1S 3 3
Vertical Section at 163.23° (1500 usft/in) West(-)/East(+) (150 usft/in)

COMPANY DETAILS: COG OPERATING LLC
223032
Calculation Method: Minimum Curvature
Error System: ISCWSA
Scan Method: Closest Approach 3D
Error Surface: Elliptical Conic

| \aroing Method: Error Ratio

PROJECT DETAILS: Lea County, NM (NAD27 NME)
Geodetic SystetdS State Plane 1927 (Exact solution)

Datum:

SITE DETAILS: BC Federal #65
Site Centre Latitude: 32° 49' 33.265 N
Longitude:

103° 46' 59.437 W

NAD 1927 (NADCON CONUS)

Ellipsoid:
Zone:
System Datum:

Clarke 1866
New Mexico East 3001
Mean Sea Level

Paositional Uncertainity: 0.0
Convergence: 0.30
Local North: Grid




