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Company: 'COG OPERATING LLC - Local Co-ordinate Reference: : Site Firecracker State #9 ;
Project: ,Eddy County, NM (NAN27 NME)  TVD Reference: ‘KB Elev (12') @ 3627.0usft (Cavalos #2) :
Site: ‘Firecracker State #9 . ‘MID Reference: KB Elev (12') @ 3627.0usft (Cavalos #2)
Well: iFirecracker State #9 North Reference: :Grid ]
Wellbore: :OH Survey Calculation Method: “Minimum Curvature ;
Design: ‘Actual . Database: ,EDM-Regulatory ;
Project " Eddy County, NM (NAN27 NME) i L o n 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 ‘ Firecracker State #9 T oL
Site Position: Northing: 666,826.00ysft  Latitude: 32°49'58.980 N
From: Map Easting: 557,707.60usft  Longitude: 104° 8'43.650 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.10 °
well ! Firecracker State #9, BHL: 1660' FSL, 2260’ FEL, Sec 14, T17S, R28E, UnitJ _ T o
Well Position +N/-S 0.0 usft Northing: 666,826.00 usft Latitude: 32°49'58.980 N
+EI-W 0.0 usft Easting: 557,707.60 usft Longitude: 104° 8'43.650 W
Position Uncertainty 0.0 usft Welihead Elevation: usft Ground Level: 3,615.0 usft
Wellbore OH_ | L s o B ) §
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
. ) ] ©) (nT)
IGRF2010 1/25/2011 7.94 60.66 48,956
' Design Actual L o o T ) o
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) ©) ]
0.0 0.0 0.0 166.92
lSurvey Program Date 2/21/2011
‘ From To
’ (usft) (usft) Survey (Welibore) Tool Name: Description
100.0 812.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
L 865.0 4,140.0 MWD Survey (OH) MWD MWD - Standard
Survey A“Y‘%. , ‘ : ﬂ.ﬁk : === = “ = h = = k : == e
Measured Depth Inctination Azimuth True Vertical - North/South East/\West Closuré Azimuth  Closure Distance
(usft) © Ky Depth {usft) (usft) ©) (usft)
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.0
100.0 0.34 320.52 100.0 0.2 -0.2 320.52 0.3
200.0 0.36 314.95 200.0 0.7 -0.6 318.59 0.9
300.0 0.19 344.80 300.0 1.1 -0.9 320.82 14
400.0 0.42 352.54 400.0 1.6 -1.0 328.90 1.9
500.0 0.30 335.06 500.0 22 <11 332.99 25
600.0 0.09 338.74 600.0 2.5 -1.3 333.34 28
700.0 0.20 15.21 700.0 27 -1.2 335.71 3.0
800.0 0.18 1.49 800.0 3.1 -1.2 338.84 3.3
812.0 0.23 353.38 812.0 31 -1.2 339.07 33
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Company: :COG OPERATING LLC - Local Co-ordinate Reference: :Site Firecracker State #9 !
Project: 'Eddy County, NM (NAN27 NME) " TVD Reference: .KB Elev (12') @ 3627.0usft (Cavalos #2) f
Site: Firecracker State #9 MD Reference: ‘KB Elev (12') @ 3627.0usft (Cavalos #2) .
Well: Firecracker State #9 * North Reference: Grid :
Wellbore: .OH ' Survey Calculation Method: ‘Minimum Curvature
LDesign: Actual Database: 'EDM-Regulatory
Project  Eddy County, NM (NAN27 NME) ~ o 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 ! ﬁi}écrapké}‘éfate # » i R _ ) . ) - i} - ] - - ,]
Site Position: Northing: 666,826.00usft  Latitude: 32°49'58.980 N
From: Map Easting: 557,707.60usft  Longitude: 104° 8' 43.650 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.10 °

l

Well " Firecracker State #9, BHL: 1660' FSL, 2260° FEL, Sec 14, T17S, R28E, UnitJ _ ] v T
Well Position +N/-S 0.0 usft Northing: 666,826.00 usft Latitude: 32°49' 58.980 N
+E/-W 0.0 usft Easting: 557,707.60 usft Longitude: 104° 8' 43.650 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,615.0 usft
Wellbore ToH T ’ o T i} R i .
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ©) (nT)
IGRF2010 1/25/2011 7.94 60.66 48,956
Design CAceat oo T T ST Tt
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +El-W Direction ) :
(usft) (usft) (usft) ©) J
0.0 0.0 0.0 166.92
ISurvey Program Date 2/21/2011
From To
{usft) (usft) Survey (Welibore) Tool Name Description
100.0 812.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
865.0 4,046.0 MWD Survey (OH) MWD MWD - Standard
Survey L ST N o
Measured Depth Inclination Azimuth True Vertical North/South .East/West Closure Azimuth  Closure Disténce‘
(usft) ) ) Depth (usft) (usft) ) (usft)
812.0 0.23 353.38 812.0 3.1 -1.2 339.07 3.3
865.0 0.32 322.74 865.0 3.3 -1.3 338.82 36
- 960.0 1.28 126.03 960.0 29 -0.8 348.51 3.0
1,053.0 273 142.16 1,052.9 0.6 1.6 70.88 1.7
1,148.0 S 451 146.60 1,147.7 -4.3 51 130.73 6.7
1,242.0 5.08 150.10 1,241.4 -11.0 9.2 140.32 143
1,338.0 6.34 150.80 1,336.9 -19.4 13.9 144.38 23.8
1,433.0 6.97 160.30 1,431.3 -29.4 18.4 147.97 346
1,525.0 6.81 166.60 1,5622.6 -39.9 21.5 151.68 453
1,618.0 6.30 165.30 1,615.0 -50.2 241 154.38 55.7
1,713.0 7.10 170.60 1,709.4 -61.1 26.4 156.64 66.5
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Company: .COG OPERATING LLC " Local Co-ordinate Reference: "Site Firecracker State #9 ;
Project: Eddy County, NM (NAN27 NME) . TVD Reference: KB Elev (12') @ 3627.0usft (Cavalos #2) i
Site: Firecracker State #9 . MD Reference: .KB Elev (12') @ 3627.0usft (Cavalos #2) !
Well: ‘Firecracker State #9 North Reference: Grid .
Wellbore: ‘OH . Survey Caiculation Method: “Minimum Curvature
Design: Actual " Database: .EDM-Regulatory B ;
Survey R _; - W“ . T HA-H i e _ﬂ . )
Measured Depth ' ‘ inclination " Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
" (usft) . ) ) Depth (usft) (usft) ) (usft)
1,808.0 6.42 170.13 1,803.7 721 28.2 158.61 77.4
1,902.0 5.75 170.44 1,897.2 -81.9 29.9 159.93 87.2
1,998.0 5.59 171.33 1,992.7 -91.3 314 161.00 96.5
2,091.0 5.30 169.12 2,085.3 -100.0 329 161.77 105.2
2,186.0 5.33 170.22 2,179.9 -108.6 34.5 162.38 ' 114.0
2,280.0 5.24 171.28 2,273.5 -117.2 359 162.97 122.5
2,376.0 5.15 172.10 2,369.1 -125.8 37.2 163.54 1311
2,469.0 4.74 170.10 2,461.7 -133.7 38.4 163.98 139.1
2,563.0 4.79 168.33 2,555.4 -141.4 39.8 164.26 146.9
2,657.0 4.89 171.06 2,649.1 -149.2 413 164.54 154.8
2,753.0 4.70 169.45 2,744.7 -157.1 426 164.82 162.7
2,848.0 5.66 164.31 2,839.4 -165.4 446 164.91 171.3
2,942.0 5.55 165.44 29329 -174.3 47.0 164.91 180.5
3,036.0 5.33 164.61 3,026.5 -182.9 49.3 164.91 189.4
3,133.0 6.41 166.83 3,123.0 -192.5 517 164.96 199.3
3,228.0 6.22 166.86 32174 -202.7 54.1 165.05 209.8
3,322.0 6.14 167.06 3,310.8 -212.5 56.4 165.14 219.9
3,417.0 6.30 168.81 3,408.3 2226 58.5 165.27 230.2
3,614.0 4.89 180.11 3,501.8 -231.9 59.6 165.60 239.5
3,606.0 2.96 190.75 3,693.6 -238.2 59.1 166.06 2454
3,702.0 1.55 232.35 3,689.5 -241.4 57.6 166.58 248.2
3,796.0 1.41 283.70 3,783.5 -241.9 555 167.08 248.2
3,890.0 0.68 338.69 3,877.5 -241.1 54.2 167.34 2471
3,984.0 0.71 34222 3,971.5 -240.1 53.8 167.37 246.0
4,046.0 0.53 2.48 4,033.5 -239.4 53.7 167.36 245.4
Survey Annotations R i o o ) - i . i
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) {usft) (usft) (usft) Comment
812.0 812.0 3.1 -1.2 Gyro Tie-in
4,046.0 4,033.5 -239.4 53.7 Last MWD Survey
4,140.0 4,127.5 -238.5 53.7 Projection to Bit
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Project:
Site:
Well:
Wellbore:
Design:

Eddy County, NM (NAN27 NME)
Firecracker State #9

Firecracker State #9

OH

Plan #2 7-7/8" Hole

True Vertical Depth (950 usft/in)

{ —H 1 & wm Azimuthsto Grid Notth _
- ) True North: -0.10° - Fi
Firecracker_State : ; . WELL DETAILS: Firecracker State #9
1 NN RN Magnetic North: 7.84 KB Elev (12) @ 3627 Ousft (Cavalos #2)
NI b & Magnetic Field Ground Level: 3615.0
950—; 7600 Strength: 48956.2snT| +N/-S  +E/-W Northing Easting Latittude Longitude Slot
Dip Angle: 60.66°| 0.0 0.0 666826.00 557707.60 32° 49'58.980 N 104° 8' 43.650 W
Date: 1/25/2011
Model: IGRF2010
{ A
\ ! o t%tE#!QI!P! P REFERENCE INFORMATION
1 TR NN Co-ordinate (N/E) Reference: Site Firecracker State #9, Grid North
1900 ‘ 8121\l Vertical (TVD) Reference: KB Elev (12) @ 3627.0usft (Cavalos #2
2000 1\ Section (VS) Reference: Slot - (0.0N, 0.0E)
1 \\ \\ Measured Depth Reference: KB Elev (12') @ 3627.0usft (Cavalos #2
; T\ Calculation Method: Minimum Curvature
\ \-H\ , . —
| { 70 v ! T -
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' 5000 1 | . et i EastHLFS#8-1= - T i ‘
1 J[ T N || South HL-FS #9 ’, i 1 j
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Vertical Section at 166.92° (950 usft/in) West(-)/East(+) (70 usft/in)

COMPANY DETAILS: COG OPERATING LLC
223032
Calculation Method: Minimum Curvature

Error System: ISCWSA El
Scan Method: Closest Approach 3D
Error Surface: Elliptical Qonic System

arnsdlabod Lol 2aln

PROJECT DETAILS: Eddy County, NM (NAN27 NME)
Geodetic SystetdS State Plane 1927 (Exact solution)

Datum: NAD 1927 (NADCON CONUS)

lipsoid: Clarke 1866 Positional Uncertainity: 0.0
Zone: New Mexico East 3001 Convergencei. 0.10
Datum: Mean Sea Level Local North: Grid

SITE DETAILS: Firecracker State #9
Site Centre Latitude

: 32°49' 58.980 N

Longitude: 104° 8' 43.650 W




