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j
Scientific Drilling International, Inc.
SDI Standard Survey Report

e e —~ — = T LN "
| Company: {COG OPERATING LLC i Local Co-ordinate Reference: i Well BC Federal #53 i
! Project: 'Lea County, NM (NAD27 NME) ! TVD Reference: .KB Elev (20') @ 4068.0usft (United #42) 2
"' site: :BC Federal #53 i MD Reference: KB Elev (20") @ 4068.0usft (United #42) l‘i
Well: {BC Federal #53 ; North Reference: | Grid 5{
Wellbore: EOH - Job #32D0311224 ; Survey Calculation Method: ‘EMinimum Curvature ii
tDesign: ‘Actual : Database: |EDM-Regulatory g
Project Lea County, NM (NAD27 NME) e L
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#s3 _______________ — oo § ] e -
Site Position: Northing: 664,384.80 usft  Latitude: 32°49' 30.924 N
From: Map Easting: 670,049.40usft  Longitude: 103°46' 47.157 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.30 °
well 'BC Federal#ss e i
Well Position +N/-S 0.0 usft Northing: 664,384.80 usft Latitude: 32°49'30.924 N
+E/-W 0.0 usft Easting: 670,049.40 usft Longitude: 103°46' 47.157 W
Position Uncertainty 0.0 usit Wellhead Elevation: usft Ground Level: 4,048.0 usft

Wellbore

[ OH-Job#32D0311224 _

Magnetics

Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
" IGRF200510 " 3132011 775 6074  49.0m

Design UActual o
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
usft) (usft) (usft) ©)
o ) o oo o0 T T o0 - 322.97 o o
iSurvey Program Date 4/7/2011
From To
l {usft) {usft) Survey (Wellbore) Tool Name Description
T T4000 1 2,047.0 Gyro Survey (OH - Job #32D0311224) Keeper T Standard Wireline Keeperver 102 |
2,194.0 5,698.0 MWD Survey (OH - Job #32D0311224) MWD MWD - Standard I
rrrrrr — e e e s
Survey [ e e e
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth (usft) (usft) ) (usft)
0.0 0.00 0.00 00 0.0 0.0 000 oo
100.0 0.31 234.66 100.0 -0.2 -0.2 234.66 0.3
200.0 0.45 266.34 200.0 -0.3 -0.8 247.92 0.9
300.0 0.79 286.45 300.0 -0.2 -1.9 264.91 1.9
400.0 1.82 280.48 400.0 0.3 -4.1 274.40 4.1
500.0 2.57 269.39 499.9 0.6 -79 274.20 79
600.0 2.55 260.17 599.8 0.2 -12.3 270.82 123
700.0 2.50 264.02 699.7 -0.4 -16.7 268.53 16.7
800.0 2.58 263.85 799.6 -0.9 -21.1 267.57 211
900.0 2.30 265.38 899.5 -1.3 -25.4 267.06 254
1,000.0 2.09 262.55 999.4 -1.7 -29.2 266.67 29.2
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Scientific Drilling international, Inc.

%VconCHo SDI Standard Survey Report

| Company: COG OPERATING LLC

. } Local Co-ordinate Reference: .Well BC Federal #53 :f

. Project: .Lea County, NM (NAD27 NME) ' TVD Reference: {KB Elev (20') @ 4068.0usft (United #42) j

| site: 'BC Federal #53 ' MD Reference: .KB Elev (20") @ 4068.0usft (United #42) '

Well: .BC Federal #53 © North Reference: 'Grid o

; Wellbore: ‘OH - Job #32D0311224 i Survey Calcutation Method: :Minimum Curvature

| Design: Actual . Database: EDM-Regulatory ‘
Sumey - i - “ — g_ = .,:_,, :\_ U.__ -~ ( — T ”

Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) °) ) Depth (usft) (usft) °) {usft)
©1,100.0 S 213 26340 © 1084 T 24 7 7T 328 26625 329

1,200.0 2.04 262.27 1,199.3 -2.6 -36.4 265.91 36.5
1,300.0 1.86 271.03 1,299.2 -28 -39.8 265.96 39.9
1,400.0 1.76 272.94 1,399.2 -27 -43.0 266.40 43.0
1,500.0 1.45 287.62 1,499.2 -22 -45.7 267.19 45.7
1,600.0 1.67 315.85 1,599.1 -0.8 -47.9 269.03 47.9
1,700.0 1.86 340.09 1,699.1 18 -49.5 272.03 49.5
1,800.0 1.84 34252 1,799.0 48 -50.5 275.44 50.7
1,900.0 1.61 345.75 1,899.0 7.7 -51.3 278.54 51.9
2,000.0 1.64 338.83 1,998.9 104 -52.2 281.27 53.2
2,047.0 1.81 344.58 2,045.9 11.7 -52.6 282.58 53.9
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7 Scientific Drilling International, Inc.

= CONCHO

SDI Standard Survey Report

.COG OPERATING LLC

‘Well BC Federal #53 g

i Company: v Local Co-ordinate Reference: !
' Project: ‘Lea County, NM (NAD27 NME) ' TVD Reference: KB Elev (20') @ 4068.0usft (United #42)
' Site: iBC Federal #53 | MD Reference: .KB Elev (20') @ 4068.0usft (United #42) K
- Well: BC Federal #53 i North Reference: :Grid i
| Wellbore: +OH - Job #32D0311224 | Survey Calculation Method: 'Minimum Curvature 4
| Design: 'Actual . Database: iEDM-ReguIatory il
Project Lea County, NM (NAD27 NME) L o 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 BCFederal#ss _ e
Site Position: Northing: 664,384.80 usft  Latitude: 32°49'30.924 N
From: Map Easting: 670,049.40 usft  Longitude: 103° 46' 47.157 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.30 °
Well T
Well Position 0.0 usft Northing: 664,384.80 usft Latitude: 32°49'30.924 N
0.0 usft Easting: 670,049.40 usft Longitude: 103°46'47.157 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 4,048.0 usft
Wellbore P OH-Job#3D03M1224 0 T
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
N IGRF200510 3/13/2011 775 60.74 49,011
Design [Adual __
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +EI-W Direction
(usft) (usft) (usft) (°)
T 00 B X - V- X
iSurvey Program Date 4/7/2011
! From To
‘l (usft) (usft) Survey (Wellbore) Tool Name Description
© 1000 20470 GyroSurvey (OH - Job #32D0311224)  Keeper " Standard Wireline Keeperver 102
2,194.0 5,698.0 MWD Survey (OH - Job #32D0311224) MWD MWD - Standard
Survey T T
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ©) Depth (usft) (usft) ) {usft)
2,047.0 181 34458 20459  m7 7 T T 7 sze T T T ag2s8 T 539
Gyro tie-in
2,194.0 1.48 331.75 2,192.9 15.7 -54.2 286.12 56.4
2,257.0 212 329.64 2,255.8 17.4 -55.1 287.50 57.8
2,320.0 3.02 328.51 2,318.8 19.8 -56.6 289.28 60.0
2,384.0 4.15 32947 2,382.6 23.2 -58.6 291.61 63.1
2,448.0 5.43 329.38 2,446.4 27.8 -61.4 294 .40 67.4
2,511.0 5.80 327.83 2,509.1 33.1 -64.6 297.13 726
2,574.0 7.00 326.73 2,571.7 39.0 -68.4 299.70 78.7
2,637.0 7.64 325.13 2,634.2 45.6 -72.9 302.06 86.0
2,700.0 8.34 322.32 2,696.6 52.7 -78.1 304.02 94.2
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£, CONCHO

Scientific Drilling International, Inc.

SDI Standard Survey Report

Bachior

Scientific Drilling

'COG OPERATING LLC

[
| Company:

{Well BC Federal #53

| Local Co-ordinate Reference: ;
| Project: !Lea County, NM (NAD27 NME) ! TVD Reference: 1KB Elev (20") @ 4068.0usft (United #42) )l
Site: 'BC Federal #53 . MD Reference: 'KB Elev (20') @ 4068.0usft (United #42) g
Well: BC Federal #53 | North Reference: ' Grid li
Wellbore: ,OH - Job #32D0311224 . Survey Calculation Method: Minimum Curvature i
Design: iActual | Database: ;EDM-Regulatory i
Survey = = - = = e s = -
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) (°) ) Depth (usft) {usft) °) (usft)
T g7es0 0 ses T s2a15 27e05  ea7 868 "7 30629 © 1076
2,891.0 9.10 320.51 2,885.4 75.2 -96.1 308.04 122.0
2,986.0 8.62 323.76 2,979.3 86.7 -105.1 309.53 136.3
3,049.0 8.54 327.51 3,041.6 94.5 -110.4 310.56 1453
3,112.0 8.83 330.23 3,103.8 102.6 -115.3 311.67 154.4
3,176.0 8.90 330.89 3,167.1 111.2 -120.2 312.79 163.7
3,239.0 8.78 329.39 3,229.3 119.6 -1256.0 313.74 173.0
3,334.0 8.47 327.07 3,323.2 131.7 -132.5 314.84 186.8
3,429.0 7.94 323.74 34173 1429 -140.2 315.55 200.2
3,5624.0 8.70 327.42 3,511.3 154.2 -147.9 316.20 213.7
4
3,626.0 8.47 325.86 3,612.1 167.0 -156.3 316.89 2287
3,720.0 8.29 324.51 3,705.1 178.2 -164.1 317.36 242.2
3,815.0 9.17 328.10 3,799.0 190.2 -1721 317.86 256.5
3,909.0 8.84 326.28 3,891.9 202.6 -180.0 318.37 271.0
4,004.0 9.03 32547 3,085.7 2148 -188.3 318.75 285.7
4,099.0 8.74 329.29 4,079.6 2271 -196.2 319.17 300.2
4,194.0 9.07 328.93 4,173.4 239.7 -203.8 319.64 314.7
4,289.0 8.93 330.01 4,267.3 252.5 -211.3 320.08 3293
4,384.0 9.28 328.15 4,361.1 265.4 -219.1 320.47 344.2
4,479.0 8.55 328.02 4,454.9 2779 -226.8 320.78 358.8
4,573.0 7.96 332.94 4,547.9 289.7 -233.5 321.13 3721
4,668.0 7.18 333.07 4,642.1 300.8 -239.2 321.51 384.3
4,763.0 5.89 329.21 4,736.5 310.3 -244 4 321.78 395.0
4,858.0 6.05 331.46 4,831.0 318.9 -249.3 321.99 404.7
4,953.0 5.05 328.75 4,9255 326.9 -253.8 32217 413.8
5,016.0 5.03 326.86 4,988.3 3315 -256.8 322.24 419.3
5,080.0 5.06 326.48 5,052.0 336.2 -258.9 322.30 4249
5,143.0 515 326.33 5114.8 340.9 -263.0 322.35 430.5
5,206.0 4.34 328.82 5,177.6 345.3 -265.8 322.42 435.7
5,269.0 3.68 333.02 52404 3491 -267.9 322.50 440.1
5,333.0 2.78 324.23 5,304.3 352.2 -269.8 322.55 4437
5,396.0 1.89 316.99 5,367.3 354.2 -271.4 322.55 446.2
5,459.0 1.09 305.95 5,430.2 355.3 -272.5 322.51 447.8
5,523.0 0.17 271.22 5,494.2 356.7 -273.1 322.48 4485
5,586.0 0.15 16.01 5,657.2 355.8 -273.2 322.48 448.6
5,649.0 0.24 334.68 5,620.2 356.0 -273.2 322.49 448.7
Last MWD Survey
5,698.0 0.24 334.68 5,669.2 356.2 -273.3 322.50 448.9
Projection to Bit
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=, CONCHO

Scientific Drilling International, Inc.
SDI Standard Survey Report

'COG OPERATING LLC

F

i Company:

; Project: tLea County, NM (NAD27 NME)
| Site: BC Federal #53

| Well: {BC Federal #53

| Wellbore: /OH - Job #32D0311224

| Design: ;lActuaI

Local Co-ordinate Reference:
TVD Reference:

MD Reference:

North Reference:

. Survey Calculation Method:

: Database:

‘Well BC Federal #53 ‘
'KB Elev (20') @ 4068.0usft (United #42) i
[KB Elev (20") @ 4068.0usft (United #42) i
IGrid 4
tMinimum Curvature g
;LEDM-Regulato i

Survey Annotations o .
Measured Vertical
Depth Depth
(usft) (usft)
T T20470 20459
5,649.0 5,620.2
5,698.0 5,669.2

Local Coordinates

+N/-S +E/-W
(usft) (usft) Comment
1.7 -52.6 Gyro tie-in
356.0 -273.2 Last MWD Survey
356.2 -273.3 Projection to Bit
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. BC Federal #53

Project: Lea County, NM (NAD27 NME)
Site ¢
o . Well: BC Federal #53 N\
)} Scientific Dr||||ng Wellbore: OH - Job #32D0311224 a
Directional Drilling Operalions Design: Plan #3 - 7-7/8" Hole

e latoing. Mathod. Frior Ralio

0 ' = 1 G y Azimuths to Grid North
v Magnots Narth: 9.45° WELL DETAILS: BC Federal #53
= KB Elev (20') @ 4068.0usft (United #42)
Magnetic Field Ground Level: 4048.0
ST Streggt“/i\:glo?ggﬁ’; +N/-S  +E/W Northing Easting Latittude Longitude Slo
Bate 313/2011|0-0 0.0 664384.80 670049.40 32° 49' 30.924 N 103° 46' 47.157 W
Model: IGRF200510
1500
BC-F ederal #53/Gyro-Survey so REFERENCE INFORMATION
=2 2047 North HL-B&|Fed-# o-ordinate (N/E) Reference: Well BC Federal #53, Grid North
= East HL-B& gy Vertical (TVD) Reference: KB Elev (20') @ 4068.0usft (United #
2 Section (VS) Reference: Slot - (0.0N, 0.0E)
41 \ 7 \\ ytnuy Measured Depth Reference: KB Elev (20') @ 4068 .0usft (United #
o \ : Calculation Method: Minimum Curvature
S 3000 o g -
= \ BC Federal 1#53/Plan-§#3/-7-78" Hole-
= \ 300 '
g | =
a \ 5 £
o 4000 =
5 x :
5 \ S
= 4500 \ =)
) \ ~
2 \ =
= \s < 200
" ClFed #53 5 N
o ; : P4
] defal #53/MWD Survey. ':,: \}\
. E \§
I 3 ‘
6000 N
%: ’ X
ﬁ 100 N
mmco BC Fedgral #53/Ptan #3 = 7-7/8" Hole i N\
o ; \
=~7148 \\
7500 BC Federal #53/Gyrd Sy \
o ‘ 2643:4\ -@Q}-
1 ] T 1 I f f 1 LR J [ ) [ ‘ \ | ] I
N o = w IS : IN o =
g g g g g g 2 g
Vertical Section at 322.97° (1500 usft/in) West(-)/East(+) (100 usft/in)
COMPANY DETAILS: COG OPERATING LLC PROJECT DETAILS: Lea County, NM (NAD27 NME) _SITE DETAILS: BC Federal #53
223032 Geodetic SystetdS State Plane 1927 (Exact solution) Site Centre Latitude: 32° 49 '32'79337Nw
Calculation Method: Minimum Curvature Datum: NAD 1927 (NADCON CONUS) fonal UL°”9”_“‘?9~_ 3)03 46" 47.
Error System: ISCWSA Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Scan Method: Closest Approach 3D Zone: New Mexico East 3001 Convergence: 0.30
Error Surface: Eiliptical Conic System Datum: Mean Sea Level Local North: Grid




