COG OPERATING LLC

Eddy County, NM (NAN27 NME)
Skelly Unit #660

Skelly Unit #660

OH

Survey: MWD Survey

SDI Standard Survey Report

18 November, 2010
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: ‘COG OPERATING LLC . Local Co-ordinate Reference: ;Site Skelly Unit #660 '
Project: {Eddy County, NM (NAN27 NME) i TVD Reference: 'KB Elev (12') @ 3926.0usft (Silver Oak #1) ;
Site: : Skelly Unit #660 ' MD Reference: KB Elev (12') @ 3926.0usft (Silver Oak #1) ;
N t . N v ‘
Well: - Skelly Unit #660 ' North Reference: 'Grid
Wellbore: {OH © Survey Calculation Method: ‘Minimum Curvature
Design: Actual - Database: ,EDM-Regulatory )
Project | Eddy County, NM (NANZZNME) " T 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  SkellyUnit#eg0 e R )
Site Position: Northing: 666,299.90usft  Latitude: 32°49'50.710N
From: Map Easting: 653,070.80usft  Longitude: 103° 50'6.020 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 027 °
Well \Skelyunitweso T j ) L
Well Position +N/-S 0.0 usft Northing: 666,299.90 usft Latitude: 32°49'50.710 N
+EI-W 0.0 usft Easting: 653,070.80 usft Longitude: 103° 50'6.020 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,914.0 usft
 Wellbore . Olj ) e T _\ ‘j - R o : - L i -., . ) R T
Magnetics. Model Name Sample Date Declination Dip Angle Field Strength
‘ ©) © (nT)
IGRF2010 10/28/2010 7.83 60.72 49,013
 Design Acual T e . e
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-8 +E/-W Direction %
{usft) {usft) {usft) ©) 5
| 0.0 0.0 0.0 14651
iSurvey Program Date 11/18/2010
From To
I (usft) (usft) Survey (Wélibore) Tool Name Description
100.0 1,5663.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
1,677.0 5,754.0 MWD Survey (OH) MWD MWD - Standard
SE— — S . _
Survey R B, e N
Measured Depth Inclination Azimuth True Vertical - North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth (usft) (usft) L) (usft)
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.0
100.0 0.32 183.48 100.0 03 Q.0 183.48 0.3
200.0 0.21 169.19 200.0 -0.7 0.0 179.96 0.7
300.0 0.30 174.79 300.0 -1.2 0.1 177.15 1.2
400.0 0.34 170.22 400.0 -7 el Gaetteen. 041 17564 'é 1.7
500.0 0.38 168.90 500.0 23 0.2 17400 1 24
600.0 043 181.78 600.0 * 30 03 17440, 3.1
700.0 0.46 190.24 700.0 ' -3.8 0.2 176.76 f 38
800.0 0.46 186.25 800.0 L 46 0.1 17874 ¥ 46
900.0 0.47 181.20 900.0 R B Y0 C 7t 54
1,000.0 0.52 188.66 1,000.0 -6.3 0.0 180.26 6.3
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Company: : fCOG OPERATING LLC . Local Co-ordinate Reference: !site Skelly Unit #660
Project: {Eddy County, NM (NAN27 NME) . TVD Reference: KB Elev (12) @ 3926.0usft (Silver Oak #1) )
Site: }Skelly Unit #660 . MD Reference: ‘KB Elev (12') @ 3926.0ustft (Silver Oak #1) '
Well: {Skelly Unit #660 North Reference: . ‘Grid |
'Wellbore: -OH . Survey Calculation Method: {Minimum Curvature :
Design: Actual | Database: ;EDM-Regulatory !
Survey . = _._ 7 . ) T ,_» ‘- - ) . )
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth' Closure Distance _
(usft) © ) Depth (usft) (usft) © (usft)
1,100.0 0.14 179.73 1,100.0 -6.9 -0.1 180.80 6.9
1,200.0 0.20 168.95 1,200.0 =71 0.0 180.26 71
1,300.0 0.22 100.64 1,300.0 -7.3 0.2 178.29 7.3
1,400.0 0.84 32.38 1,400.0 -6.8 0.8 173.24 6.8
1,500.0 1.62 37.89 1,499.9 -5.0 21 157.67 5.4
1,563.0 2.21 35.64 1,562.9 -3.3 33 135.10 47
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Company: 'COG OPERATING LLC © Local Co-ordinate Reference: 'Site Skelly Unit #660 .
Project: 'Eddy County, NM (NAN27 NME) TVD Reference: ‘KB Elev (12') @ 3926.0usft (Silver Oak #1) !
Site: ‘Skelly Unit #660 . MD Reference: KB Elev (12) @ 3926.0usft (Silver Oak #1)
Well: ‘Skefly Unit #6860 . North Reference: - Grid - ’{
Wallbore: :OH . Survey Calculation Method: {Minimum Curvature ;
Design: Actual _ Database: : -EDM-Regulatory L
Project _Eddy County, NM (NAN27 NME) T T 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  Skelyunit#eso " " I -
Site Position: Northing: 666,299.90usft  Latitude: 32°49'50.710 N
From: Map Easting: 653,070.80usft  Longitude: 103° 50' 6.020 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.27 °
Well ‘SkellyUnit#es0 " B
Well Position +N/-S 0.0 usft Northing: 666,299.90 usft Latitude: 32°49'50.710N
+E/-W 0.0 usft Easting: 653,070.80 usft Longitude: 103° 50' 6.020 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,914.0 usft
: Wellbore i oH T T o T ) X . T ) L
Magnetics Model Name Sample Date Declination Dib Angle ‘Field Strength
. ) ) (nT)
IGRF2010 10/28/2010 7.83 60.72 49,013
"Design Actual e ] ]
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-8 +E/-W . - “:\Direction N
(usft) (usft) (usft) e
0.0 0.0 0.0 146.51
lSurvey Program Date 11/18/2010
From To co )
(usft) {usft) Survey (Wellboré) Tool Name Description
100.0 1,563.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
1,677.0 5,687.0 MWD Survey (OH) MWD MWD - Standard
Survey Lo o
Measured Depth Inclination Azimuth True Vertical " North/South ) E#sthesi " Closure Azimuth " *Closure Distance
(usft) ) e . Depth (usft): o {usft) ) [ N (usft) .
1,663.0 2.21 35.64 1,562.9 -3.3 3.3 135.10 47
1,677.0 2.51 40.28 1,676.8 Q4 6.2 86.65 6.2
1,771.0 2.81 48.78 1,770.7 3.5 9.3 69.58 9.9
1,866.0 245 48.59 1,865.6 6.3 125 63.23 144
1,929.0 2.37 70.70 1,928.6 7.7 14.8 62.64 16.6
1,993.0 2.48 111.18 1,992.5 76 17.3 66.35 189
2,055.0 3.45 132.67 2,054.4 58 20.0 73.69 208
2,117.0 4.81 139.48 2,116.3 2.6 23.0 83.56 23.2
2,179.0 545 155.97 2,178.0 2.1 25.9 94.56 26.0
2,273.0 5.88 159.88 2,271.6 -10.7 29.4 109.96 31.2
2,367.0 5.56 168.70 2,365.1 -19.4 327 120.73 38.0
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: - . © 'COG OPERATING LLC  Local Co-ordinate Reference: “Ste Skelly Unit #660 ?

Project: ‘Eddy County, NM (NAN27 NME) _ TVD Reference: :‘KB Elev (12') @ 3926.0usft (Silver Oak #1)

Site: i Skelly Unit #660 , MD Reference: 1KB Elev (12') @ 3926.0ustt (Silver Oak #1)

Well: . Skelly Unit #660 " North Reference: ‘Grid

Wellbore: ‘OH Survey Calculation Method: ‘Minimum Curvature

Design: . ‘Actual ! Database: " ‘EDM-Regulatory ‘ o )

Survey . " e o - -

Measured Depth’ Inclination Azimuth True Vertical North/South East/West Closure Azimuth, Closure Distance
(usft) ©) ©) Depth (usft) {usft) - ©) .- {usf)

2,461.0 §5.22 162.34 2,458.7 -27.7 35.6 127.91 45.2
25240 5.39 150.77 2,521.4 -33.1 37.9 131.06 503
2,618.0 5.50 149.54 2,615.0 -40.8 424 133.90 58.8
2,712.0 4.67 154.43 2,708.6 -48.1 46.3 136.10 66.8
2,774.0 5.24 148.29 2,770.4 -52.8 48.9 137.20 72.0
2,868.0 5.06 150.70 2,864.0 -60.1 53.2 138.48 80.2
2,931.0 6.16 150.29 2,926.7 -65.4 56.2 139.33 86.3
3,025.0 5.97 161.13 3,020.2 -74.1 61.1 140.50 96.0
3,119.0 5.30 150.81 31137 -82.2 65.6 141.42 105.4
3,182.0 6.38 160.65 3,176.4 -87.8 68.7 141.95 115
3,276.0 6.72 152.29 3,269.8 -97.2 73.8 142.78 122.0
3,370.0 6.44 154.16 3,363.2 -106.8 787 14383 13286
3,464.0 6.47 164.15 3,456.6 -116.3 83.3 144.40 143.0
3,527.0 6.63 143.62 3,619.2 -122.4 87.0 144.61 150.2
3,621.0 6.77 144.64 3,612.5 -131.3 934 144.58 161.2
3,715.0 6.37 145.36 3,705.9 -140.1 99.6 144.60 171.9
3,809.0 5.82 140.63 3,799.4 -148.1 105.6 144.52 181.9
3,903.0 5,93 137.68 3,892.9 -155.4 111.9 144.25 191.5
3,997.0 5.88 138.53 3,086.4 -162.6 118.3 143.96 201.1
4,091.0 6.15 136.81 4,079.9 -169.9 124.9 143.66 210.9
4,1563.0 5.85 146.64 4,141.5 -174.9 129.0 143.60 217.3
4,247.0 5.74 146.05 4,235.0 -182.8 134.2 143.72 226.8
4,341.0 5.81 148.80 4,328.6 -190.8 139.3 143.86 236.2
44350 570 147.60 4,422.1 -198.8 1443 144.03 2456
4,530.0 5.76 145.24 4,516.6 -206.7 149.5 144.12 2551
4,592.0 5.79 154.96 45783 -212.1 152.6 144.26 261.3
4,686.0 5.93 157.90 4,671.8 -220.9 156.4 144.69 270.7
4,780.0 5.87 157.22 4,765.3 -229.8 160.1 145.13 280.1
48740 584 156.36 4,858.8 -238.6 163.9 145.51 289.5
4,937.0 5.88 165.19 4,921.5 -244.5 166.6 145.74 295.8
5,000.0 442 149.77 4,984.2 -249.5 169.1 145.87 301.4
6,062.0 3.03 146.85 5,046.1 -253.0 171.2 145.91 305.5
5,125.0 2.54 147.32 5,109.0 -255.5 172.9 145.92 308.5
5,187.0 2.64 144.62 5171.0 -257.8 174.5 145.92 3113
5,250.0 1.48 156.91 5,233.9 -259.8 175.6 145.94 3136
5,312.0 Q.77 209.57 5,295.9 -260.9 175.7 146.03 314.5
5,375.0 0.48 241.47 5,358.9 -261.4 175.3 146.15 3147
5,468.0 0.53 232.56 5,451.9 -261.8 174.6 146.30 3147
5,693.0 0.44 24263 5,676.9 -262.4 173.7 146.49 3147
5,687.0 0.42 221.09 5,670.9 -262.8 173.2 146.62 3147
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Scientific Drilling International, inc.
SDI Standard Survey Report

Project:
Site:
Well:
Wellbore:
Design:’

Company:

COG OPERATING LLC

:Eddy County, NM (NAN27 NME)
‘Skelly Unit #660
“Skelly Unit #660

~.OH
Actual

! Local Co-ordinate Reference:
' TVD Reference:

. MD Reference:

' North Reference:

. Survey Calculation Method:

i Database:

. {EDM-Regulatory

!Site Skelly Unit #660
‘KB Elev (12') @ 3926.0usft (Silver Oak #1)
‘KB Elev (12) @ 3926.0usft (Silver Oak #1)
"Grid

‘Minimum Curvature

Survey Annotations

Local Coordinates

Measured Vertical

Depth Depth +N/-S +E/I-W

(usft) (usft) (usft) (usft) Comment - .
1,563.0 1,562.9 -3.3 3.3 Gyro Tie-in
5,687.0 5,670.9 -262.8 173.2 Last MWD Survey
57540 5737.9 -263.2 172.9 Projection to Bit

Checked By: Approved By: Date:
11/18/2010 9:07.08PM Page 4 COMPASS 5000.1 Build 40




Scientific Drilling

Directional Driling Operafions

Project: Eddy County, NM (NAN27 NME)
Site: Skelly Unit #660

Well: Skelly Unit #660 Q.%iﬁwconc o
Wellbore: OH
Design: Plan #3 - 7-7/8" Hole W ‘ *

e lac0INGM 00 E oL Rt

A East-HL{SU-#650 7 8 m Azimuths to Grid North|
0 [ =1 Solit HL'SU #660 Maonwe horte: 0271 WELL DETAILS: Skelly Unit #6560
9 o KB Elev (12') @ 3926.0usft (Silver Oak #1)
Magnetic Field Ground Level: 3914.0
Strength: 49012.8snT| +N/-S  +E/-W Northing Easting Latittude Longitude Siot
Dip Angle: 60.72°1 0 0.0 666299.90 653070.80 32°49'50.710 N 103° 50' 6.020 W
Date: 10/28/2010]
000 Model: IGRF2010{
1500 ) I Sly-Uni #8901Gya St . HPR b - REFERENCE INFORMATION
=5 T ) . . .
e ises 1w \\ _ Co-ordinate (N/E) Refe@i$kelly Unit #660, Grid North
iy \ Vertical (TVD) Reference: KB Elev (12') @ 3926.0usft (Silver Oak #
2000 - Jo115e3 TN N Section (VS) Reference: Slot - (0.0N, 0.0E)
< : Skelly Unit}#560/Gyro Survdy Measured Depth Reference: KB Elev (12') @ 3926.0usft (Silver Oak #
E= ,,,,,,l‘ ’ \ Calculation Method: Minimum Curvature
= A
o RRi \ | I
S 3000 a0 -65 A ’
< ] \ N\IZ3000 | | ‘ )
£ \ - L
s ‘ £ A\ 1
o | @ \
® 1-4000 =1 \
L \ L w \ bt
5 \ < T HH
> 4500 | T 130 .
S \ £ X
= 5000 Z° N\
Skelly Unit #660/MWD-Survey £ \NE 401,0@ :
B .:,-387 8 ! i
J | w y !
6000 600 : 195 A\ -
r , - N - 1
I i t J[ ‘{7 I !
i i [ | e B e -+ %7w L 4 b
10T ! T t \ : \\ ‘ :
e < SESimns
500 [ - I | Skelly Unit #650/MWD.Survey | X Skelly.Unit #6 O/Plan #3 1 7:7/8" Hols
7 - —7" . afal ol N A
] ; ] B Skelly|Oni; O7PTan 778 Fote 260 56 t——=— "F"‘f—f ——1= T )Eastl‘_HL:S_Lf_ .‘:‘?D
‘ AL b st
T T LI I B
°© ° ° West(-)/East(+) (65 usft/in)
Vertical Sect
COMPANY DETAILS: COG OPERATING LLC PROJECT DETAILS: Eddy County, NM (NAN27 NME) SITE DETAILS: Skelly Unit #660
223032 Geodetic SystetdS State Plane 1927 (Exact solution) Site Centre Latitude: 32° 49' 50.710 N
Calculation Method: Minimum Curvature Datum: NAD 1927 (NADCON CONUS) - Longitude: 103° 50' 6.020 W
Error System: ISCWSA Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Scan Metnod: Closest Approach 3D Zone: New Mexico East 3001 Convergence. 0.27
Error Surface: Elliptical Conic System Datum: Mean Sea Level Local North: Grid




