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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: :COG OPERATING LLC * Local Co-ordinate Reference: ‘Site Skelly Unit #711
Project: Eddy County, NM (NAN27 NME) © TVD Reference:; KB Elev (17") @ 3738.0usft (Silver Oak #8) ;
Site: \'Skelly Unit #711 . MD Reference: KB Elev (17') @ 3738.0usft (Silver Oak #8)
Well: Skelly Unit #711 > North Reference: Grid
Welibore: 'OH . Survey Calculation Method: ‘Minimum Curvature :
Design: Actual . Database: 1 EDM-Regulatory .
Project Eddy County, NM (NAN27 NME) L e 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 * Skelly Unit#711 B ) T b
Site Position: Northing: 663,627.00ysft  Latitude: 32° 49' 24.901 N
From: Map Easting: 638,683.60usft Longitude: 103° 52' 54.766 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.24 °
well SkelyUnitg7a1 e .
Well Position +N/-S 0.0 usft Northing: 663,627.00 usft Latitude: 32°49'24.901 N
+E/-W 0.0 usft Easting: 638,683.60 usft Longitude: 103° 52' 54.766 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,721.0 usft
‘;Wellbore . OH ) ‘ B 3 i ) ’
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
©) ) (nT)
IGRF2010 12/7/2010 7.84 60.70 48,993
Design “Actual ; j B ) ) i .
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Deptl_\ From (TVD) #N/-S +E/-W Direction
‘ “(usft) (usft) (usft) ©)
0.0 0.0 0.0 161.75
I
Survey Program Date 1/11/2011
From To
{usft) (usft) Survey (Wellbore) Tool Name Description
100.0 1,765.5 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
1,860.0 5,757.0 MWD Survey (OH) MWD MWD - Standard
Survey = —— B = ] = =
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 0.0 0.0 0.0 0.00 0.0
100.0 0.25 116.80 100.0 -0.1 0.2 116.80 02
200.0 0.37 125.45 200.0 -04 0.7 120.48 0.8
300.0 0.41 161.74 300.0 -0.9 1.0 131.56 14
400.0 0.60 212.26 400.0 -1.7 0.9 153.07 1.9
500.0 0.60 228.32 500.0 -2.5 0.2 175.63 25
600.0 0.63 238.74 600.0 -3.1 -0.7 192.15 3.2
700.0 0.77 236.68 700.0 -3.8 -1.7 204.29 4.1
800.0 0.62 236.04 800.0 4.4 2.7 211.40 5.2
900.0 0.22 198.59 900.0 -4.9 -3.2 213.19 59
1,000.0 0.41 99.89 1,000.0 -5.2 -2.9 209.55 59
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Scientific Drilling International, Inc.
SDI Standard Survey Report

'COG OPERATING LLC

Company: ' Local Co-ordinate Reference: fSite Skelly Unit #711 .

Project: ;Eddy County, NM (NAN27 NME) . . TVD Reference: " KB Elev (17') @ 3738.0usft (Silver Oak #8)

Site: Skelly Unit #711 MD Reference: KB Elev (17') @ 3738.0usft (Silver Oak #8) L

Well: Skelly Unit #711 . North Reference: Grid

Wellbore: ‘OH Survey Calculation Method: Minimum Curvature

Design: ‘Actual ‘ Database: 'EDM-ReguIatory

Survey . . C .

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

1,100.0 1.07 65.65 1,100.0 4.8 -1.7 199.62 5.1
1,200.0 1.70 59,62 1,199.9 -3.7 0.4 173.84 3.7
1,300.0 2.04 58.00 1,299.9 -2.0 3.2 122.29 3.8
1,400.0 1.97 54.78 1,399.8 -0.1 6.1 90.75 6.1
1,500.0 1.75 51.79 1,499.8 1.9 8.7 77.97 8.9
1,600.0 1.44 53.55 1,599.7 3.5 10.9 72.00 11.5
1,700.0 0.98 51.12 1,699.7 4.8 126 69.02 13.5
1,765.5 047 57.91 1,765.2 53 13.3 68.12 14.3
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: ‘COG OPERATING LLC . Local Co-ordinate Reference: 'Site Skelly Unit #711
Project: Eddy County, NM (NAN27 NME) . TVD Reference: - KB Elev (17') @ 3738.0usft (Silver Oak #8) i
Site: Skelly Unit #711 * MD Reference: ‘KB Elev (17') @ 3738.0usft (Silver Oak #8) ’
Weil: '.Skelly Unit #711 North Reference: .Grid
Wellbore: OH . Survey Calculation Method: ;Minimum Curvature
Design: Actual ' Database: : EDM-Regulatory
Project Eddy County, NM (NAN27 NME) ) e
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 : 'Ske||>y Unit #7‘111: N o ’ i R ) s o
Site Position: Northing: 663,627.00usft  Latitude: 32°49'24.901 N
From: Map Easting: 638,683.60usft  Longitude: 103° 52' 54.766 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.24 °
well Skelly Unit#711 T o T ’ ' o
Well Position +N/-S 0.0 usft Northing: 663,627.00 usft Latitude: 32°49'24.901 N
+E/I-W 0.0 usft Easting: 638,683.60 usft Longitude: 103° 52' 54.766 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,721.0 usft
 Wellbore * OH T } S ) - .
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
©) © (nT)
IGRF2010 12/7/2010 7.84 60.70 48,993
 Design 'Adpal o : B ) N - o ]
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +E/I-W Direction
(usft) {usft) (usft) )
0.0 0.0 0.0 161.75
;Survey Program Date 1/11/2011
| From To
l (usft) (usft) Survey (Wellbore) Tool Name Description
100.0 1,765.5 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
1,860.0 5,610.0 MWD Survey (OH) MWD MWD - Standard
Survey " B, . o
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distanc‘e'
(usft) ) ) Depth (usft) (usft) ) (usft)
1,765.5 0.47 57.91 1,765.2 53 133 68.12 143
1,860.0 0.28 98.51 1,859.7 55 13.8 68.30 14.9
1,986.0 0.14 130.14 1,985.7 54 142 69.40 15.2
2,049.0 1.29 128.92 2,048.7 49 14.8 71.89 15.6
2,112.0 248 168.50 2,111.6 3.1 15.9 78.82 16.2
2,176.0 3.69 177.04 2,175.6 -0.2 16.5 90.70 16.5
2,239.0 4.70 168.05 2,238.4 -4.8 17.2 105.49 17.8
2,302.0 5.56 165.34 2,301.1 -10.2 18.5 119.00 211
2,364.0 6.65 163.91 2,362.8 -16.6 20.2 120.37 26.1
2,427.0 7.01 160.14 2,425.3 -23.7 22.5 136.46 32.7
2,490.0 7.22 167.53 2,487.8 -31.0 25.3 140.71 40.0
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Company: . - .COG OPERATING LLC : Local Co‘ordinate Reference: - - Site Skelly Unit #711
Project: :Eddy County, NM (NAN27 NME) TVD Reference: ‘KB Elev (17'y @ 3738.0usft (Silver Oak #8)
Site: *Skelly Unit #711 MD Reference: ‘KB Elev (17') @ 3738.0usft (Silver Oak #8)
Well: .Skelly Unit #711 North Reference: .Grid
Wellbore: ‘OH Survey Calculation Method: Minimum Curvature
Design: Actual  Database: EDM-Reguiatory
Survey i . ) ) ~ . R
Measured Depth Inclination Azimuth True Vertical North/South East/West Clogufe Azimuth  Closure Distance
(usft) ©) ) Depth (usft) (usft) ) (usft)’
2,553.0 6.93 166.00 2,550.4 -38.1 284 143.30 47.5
2,616.0 7.69 167.24 2,612.9 -45.5 31.6 145.22 554
27120 9.34 162.47 2,707.8 -58.3 377 147.13 69.4
2,807.0 8.26 162.53 2,801.7 -71.2 44 .4 148.06 83.9
2,901.0 8.47 161.00 2,894.7 -83.2 50.9 148.58 97.5
2,996.0 8.59 151.69 2,988.6 -95.6 57.6 148.93 111.6
3,091.0 8.24 149.70 3,082.6 -107.7 64.4 149.13 125.5
3,184.0 8.83 162.66 3,174.6 -119.8 71.0 149.33 139.3
3,247.0 9.20 166.48 3,236.8 -128.7 753 149.68 149.1
3,310.0 9.12 156.81 3,299.0 -137.9 79.3 150.12 15691
3,374.0 9.70 160.36 3,362.1 -147.7 83.1 150.64 169.4
3,468.0 11.33 165.83 3,454.6 -164.1 88.0 151.80 186.2
3,531.0 11.04 164.57 3,516.4 -175.9 91.1 162.62 198.1
3,626.0 12.04 167.25 3,609.4 -194.3 95.7 163.78 216.6
3,720.0 12.37 172.40 3,701.3 -213.9 99.2 155.12 2358
3,813.0 12.70 171.90 3,792.1 -233.9 102.0 166.44 255.1
3,908.0 12.35 172,67 3,884.8 -254.3 104.7 167.62 275.0
4,003.0 11.30 176.09 3,977.8 -273.7 106.7 168.71 293.7
4,098.0 9.93 178.24 4,071.2 -291.1 107.6 169.72 3104
4,192.0 8.70 175.99 4,164.0 -306.3 108.3 160.53 3249
4,287.0 6.88 171.81 4,258.1 -319.1 109.6 161.04 3374
4,382.0 6.90 174.96 43524 -330.4 110.9 161.44 348.6
4,477.0 5.22 167.30 4,446.9 -340.3 1124 161.73 358.4
4,569.0 4.52 163.13 4,638.5 -347.9 114.3 161.81 366.2
4,665.0 4.09 167 .46 4,634.2 -354.7 116.8 161.78 3734
4,760.0 2.80 162.04 4,729.1 -360.0 118.8 161.74 3791
4,854.0 221 135.61 4,823.0 -363.5 1207 161.62 383.0
4,949.0 1.43 153.75 4,917.9 -365.9 1226 161.48 385.8
5,043.0 1.76 149.53 5,011.9 -368.2 123.8 161.41 388.4
5,138.0 0.87 129.86 5,106.9 -369.9 1251 161.31 390.5
5,232.0 0.54 137.21 5,200.9 -370.7 125.9 161.23 3915
5,326.0 0.95 ~ 161.27 5,294.9 -371.7 126.6 161.19 3927
5,425.0 0.50 132.30 5,393.9 -372.7 127.3 161.14 393.8
5,615.0 0.78 129.39 5,483.8 -373.3 128.1 161.06 3847
5,610.0 0.83 164.09 5,678.8 -374.4 128.9 161.00 3959
Survey Annotations - - ) . B R i R h
Measured Vertical Local Coordinates
Depth Depth +N/-S +ELW
(usft) (usft) {usft) {usft) Comment
1,765.5 1,765.2 5.3 133 Gyro Tie-in
5,610.0 5,578.8 -374.4 128.9 Last MWD Survey
5,757.0 5,725.8 -376.3 129.8 Projection to Bit
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Project: Eddy County, NM (NAN27 NME)

k Site: Skelly Unit #711 %‘\\&V

Well: Skelly Unit #7 =
5)’ Scientific Drilling Wellsore: OH ConCi ’o
- /" Blrectional Dilling Operations Design: Plan #1 - 7-7/8" Hole W

0 AN ENor HESY #7111 - G 1 Azimuths to Grid North
R » w True North: -0.24° -
WestiHL-SU-#71171- ; . o WELL DETAILS: Skelly Unit #711
Magnetic North: 7.58% KB Elev (17') @ 3738.0usft (Silver Oak #8)
i Magnetic Field|. Ground Level: 3721.0
L | Strenglh: 48993 5snTL4NLS  +E/-W Northing Easting Latittude Longitude Slo
1L —"}+500 Dot 12712010] 00 0.0 663627.00 638683.60 32° 49'24.901 N 103° 52' 54.766 W
e Model: IGRF2010|-
1500 — : Qicall i 4 1 i ! | L T
- | || Skelly Unit #711/Gyro ‘Survey ] ] u REFERENCE INFORMATION
::i’; (. :J}'z]&;fﬁss SKelly-Unit-#7 11/ayro-slo-ordinate (N/E) Reference: Site Skelly Unit #711, Grid North
= - : { T i Vertical (TVD) Reference: KB Elev (17') @ 3738.0usft (Siiver Oak #8)
= i , T T 1 ‘ _‘Q%_,ﬁ?, 769 | Section (VS) Reference: Slot - (0.0N, 0.0E)
2 - ;__‘ | | iy 0 — i\‘ Neasured Depth Reference: KB Elev (17') @ 3738.0usft (Silver Oak §8;
o ERREEL! -+ b 1 \\1\\ Calculation Method: Minimum Curvature
o . EREuN \ 1
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COMPANY DETAILS: COG OPERATING LLC PROJECT DETAILS: Eddy County, NM (NAN27 NME) SITE DETAILS: Skelly Unit #711
223032 Geodetic SystetdS State Plane 1927 (Exact solution) Site Centre Latitude: 32° 49' 24.901 N
Calculation Method: Minimum Curvature Datum: NAD 1927 (NADCON CONUS) " Longitude: 103° 52' 54.766 W
Error System: ISCWSA Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Scan Method: Closest Approach 3D Zone: New Mexico East 3001 Convergence: 0.24
Error Surface: Elliptical Conic System Datum: Mean Sea Level Local North: Grid
Wefhnd' Error Ratig




