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Scientific Drilling International, Inc.

SDI Standard Survey Report

Company: ‘COG OPERATING LLC ) _“Local Co-ordinate Reference: 'Site Miranda Federal #4H
Project: ‘Eddy County, NM (NAN27 NME) " TVD Reference: : {RKB Elev (13') @ 3705.0usft (JW #4) :
Site: ;Miranda Federal #4H i MD Reference: : RKB Elev (13) @ 3705.0usft (JW #4)
Well: . E,Miranda Federal #4H North Reference: ‘Grid .
Wellbore: ~ ~ :OH * Survey Calculation Method: iMinimum Curvature
Design: .Actual ' Database: : LEDM-Regulatory ;
Project UEddy County, NM(NANZZNME)
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  MirandaFederalpa " T 0 T e s
Site Position: Northing: 674,385.60ysft  Latitude: 32°51'12.485N
From: Map Easting: 608,842.80usft  Longitude: 103° 58' 44.041 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 019 °
well . Miranda Federal #4H___ o O
Well Position +N/-S 0.0 usft Northing: 674,385.60 usft Latitude: 32°51'12.485N
+E/-W 0.0 usft Easting: 608,842.80 usft Longitude: 103° 58' 44.041 W
Position Uncertainty 0.0 usft Welihead Elevation: usft Ground Level: 3,692.0 usft
Wellbore e . L !
 Magnetics Model Name Sample Date Declination Dip Angle Field Strength
L ' : A ©) B & B (nT)
IGRF200510 10/8/2010 7.89 60.74 49,050
' Design Macal ~ T R T
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-5 +ELW Direction i
{usft) (usft) (usft) ©) . f
0.0 0.0 0.0 89.93
ISurvey Program Date 11/8/2010
I From To ) '
' {usft) {usft) Survey (Welibore) Tool Name Description
100.0 2,427.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
2,536.0 7,255.0 MWD Survey (OH) MWD MWD - Standard
Survey S
Measured Depth Inclination < Azimuth Trué_Vertical North/South -East/West' . © . .Cvl’osure’ Azimuth. Closure Distance -
(usft) ) 0 Depth (usft) . . - {usft) T () (usft) -
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.0
100.0 0.17 34217 100.0 0.1 0.0 342.17 0.1
200.0 0.17 328.79 200.0 0.4 -0.2 337.72 04
300.0 0.26 196.07 300.0 0.3 -0.3 315.99 04
400.0 1.00 187.70 400.0 0.8 T 21260 0.9
500.0 1.30 193.17 500.0 ‘ -0.9 197.61 29
600.0 1.22 188.54 599.9 1.3 - 194.65 5.1
700.0 1.27 184.08 699.9 -1.5 192.14 : 7.2
800.0 1.31 177.18 799.9 -1.5 189.40 9.4
NSRRI - B
900.0 1.27 165.27 899.9 -1.2 185.95 116
1,000.0 1.00 108.58 999.9 -12.9 -0.1 180.41 129
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: {COG OPERATING LLC " Local Co-ordinate Reference: Site Miranda Federal #4H '
Project: 'Eddy County, NM (NAN27 NME) ! TVD Reference: 'RKB Elev (13') @ 3705.0usft (JW #4) '
Site: :Miranda Federal #4H ' MD Reference: ‘RKB Elev (13) @ 3705.0usft (JW #4) s
Welk: " ‘Miranda Federal #4H North Reference: ‘Grid .
Wellbore: ‘OH * Survey Calculation Method: {Minimum Curvature ;
Design: ‘Actual Database: ' ‘ _'EDM-Regulatory
Survey I ) o L
i Measured Depth Inclination Azimuth True Vertical North/South . East/West . Closure Azimuth ’ (;l@sure 'Di‘st‘an'i:e" .
(usft) ) . [V Depth {usft) " (usft) ) ) © 7 (usft)
1,100.0 1.60 90.97 1,099.8 -13.2 2.1 170.80 13.3
1,200.0 1.70 84.92 1,199.8 -13.1 5.0 159.02 14.0
1,300.0 1.81 90.01 1,299.7 -12.9 8.1 148.04 162
1,400.0 1.74 95.00 1,399.7 -13.1 11.2 139.49 17.2
1,500.0 2.05 95.64 1,499.6 -13.4 14.4 132.77 19.7
1,600.0 2.71 101.44 1,599.6 -14.0 18.5 127.07 23.2
1,700.0 3.48 103.26 1,699.4 -15.2 23.8 122.50 28.2
1,800.0 453 106.62 1,799.2 -17.0 30.6 119.09 35.0
1,900.0 5.87 109.02 1,898.7 -19.8 39.2 116.81 439
2,000.0 7.66 108.91 1,998.0 -23.6 50.3 115.15 55.6
2,100.0 9.85 108.32 2,096.9 -28.5 64.7 113.74 70.7
2,200.0 12.056 106.63 2,195.1 -34.0 82.9 112.28 89.6
2,300.0 14.09 103.34 2,292.5 -39.6 104.8 110.69 112.0
2,400.0 13.94 101.69 2,389.5 -44.8 128.5 109.24 136.1
2,427.0 13.80 101.99 2,415.7 -46.2 134.8 108.91 142.5
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Scientific Drilling International, Inc.
SD! Standard Survey Report

Company: "{COG OPERATING LLC " Local Co-ordinate Reéference: ' Site Miranda Federal #4H 5
Project: -Eddy County, NM (NAN27 NME) , TVD Reference: :RKB Elev (13') @ 3705.0usft (JW #4) g
Site: ‘Miranda Federal #4H - MD Reference: -RKB Elev (13") @ 3705.0usft (JW #4) !
Well: ‘Miranda Federal #4H ' North Reference: ) ‘Grid :
Wellbore: OH , Survey Calculation Method: Minimum Curvature .
Design: ‘Actuat Database: . .EDM-Regulatory ;
Project . Eddy County, NM (NAN27 NME) L . R
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 | MirandaFederaiat " 7T S
Site Position: Northing: 674,385.60usft  Latitude: 32°51' 12.485 N
From: Map Easting: 608,842.80usft  Longitude: 103° 58' 44.041 W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 0.19°
Well . T
Well Position +N/-S 0.0 usft 674,385.60 usft Latitude: 32°51'12.485N
+EI-W 0.0 usft Easting: 608,842.80 usft Longitude: 103° 68' 44.041 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,692.0 usft
Wellbore oW T . Ll
Magnetics Model Name _ Sample Date Declination Dip Angle Field Strength
- - ) ) (nT)
IGRF200510 10/8/2010 7.89 60.74 49,050
Design Acwal T . ]
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) ©) }
0.0 0.0 0.0 89.93
)
Survey Program Date 11/8/2010
1 ) From To . .
l {usft) (usft) Survey (Wellbore) Tool-Name Description
100.0 2,427.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
2,536.0 7,186.0 MWD Survey (OH) MWD MWD - Standard
'Survey R
Measured Depth: Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth ) (usft) ) (usft) ) _ (usft) »
2,427.0 13.80 101.99 2,415.7 -46.2 134.8 108.91 142.5
2,536.0 11.78 100.13 2,522.0 -50.8 158.5 107.78 166.4
2,631.0 10.74 98.15 2,615.2 -53.8 176.8 106.92 184.8
2726.0 9.31 99.31 2,708.7 -56.3 193.1 106.25 201.1
2,821.0 8.15 100.30 2,802.6 -58.7 207.3 105.82 2155
2,916.0 6.14 97.84 2,896.9 -60.6 219.0 105.48 227.2
3,011.0 3.86 95.53 2,991.5 -61.6 227.2 105.18 235.4
3,106.0 2.39 108.60 3,086.3 -62.6 2323 105.08 240.5
3,201.0 1.92 205.60 3,181.3 -64.6 233.4 105.48 2422
3,296.0 1.98 259.40 3,276.3 -66.4 231.1 106.02 240.5
3,391.0 213 259.41 3,371.2 -67.0 227.8 106.39 2374
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: ,;COG OPERATING LLC . Local Co-ordinate Reference: ' Site Miranda Federal #4H

Project: ‘Eddy County, NM (NAN27 NME) " TVD Reference: ‘RKB Elev (13') @ 3705.0usft (JW #4)

Site: EMiranda Federal #4H ' MD Reference: :RKB Elev (13') @ 3705.0usft (JW #4)

Well: .Miranda Federal #4H , North Reference: ,Grid :

Wellbore: {OH . Survey Calculation Method: *Minimum Curvature u

Design: Actual . Database: ) ‘EDM-Regulatory

Survey Lo e T .

Meastired Depth ™ Inélination . “Azimuth TrueVertical - - North/South - -EastWest ' . Closure Azimuth Closure Distance .
usft) = - - L - L. ) Depth- usft) - (usft) , O (usft) o

3,487.0 1..72 283.44 7 3,467 1 -67.0 224.6 106.61 2344
3,682.0 1.93 287.45 3,662.1 -66.2 2217 106.62 2314
3,678.0 1.93 291.00 3,658.0 -65.1 218.7 106.58 228.2
3,773.0 0.54 302.70 3,763.0 -64.3 216.8 106.52 226.1
3,869.0 0.38 303.30 3,849.0 -63.9 216.2 106.47 225.4
3,962.0 0.39 291.40 3,942.0 -63.6 21566 106.44 2248
4,057.0 0.42 299.90 4,037.0 -83.3 215.0 106.41 2241
4,122.0 0.44 285.20 4,102.0 -63.1 2146 106.39 2237
4,153.0 2.09 34.82 4,133.0 -62.6 2148 106.26 2237
4,185.0 6.41 41.45 4,164.9 -60.8 216.3 105.70 2247
4,216.0 11.24 43.94 4,195.5 -57.3 219.5 104.64 226.9
4,248.0 16.19 46.98 4,226.6 -52.0 225.0 103.03 230.9
4,279.0 19.43 50.03 4,256.1 -45.8 2321 101.16 236.5
4,311.0 22.43 53.05 4,286.0 -38.7 241.0 99.12 2441
4,343.0 25.20 53.95 4,315.3 -31.0 2514 97.03 253.3
4,374.0 28.45 63.81 4,342.9 -22.8 2627 94.95 263.7
4,406.0 31.28 55.26 4,370.7 -13.5 2757 92.81 276.0
4,438.0 34.10 57.04 4,397.6 -3.9 290.1 90.77 2901
4,469.0 37.62 60.23 4,422.7 5.5 305.6 88.97 305.6
4,561.0 48.89 67.29 4,489.7 328 362.1 84.80 363.6
4,593.0 52.66 70.18 4,509.9 41.9 385.2 83.79 387.5
4,625.0 56.03 71.45 4,528.6 50.5 409.8 82.98 412.9
4,657.0 59.04 73.99 45457 58.5 4356 82.36 439.5
4,688.0 61.16 77.53 4,561.2 65.1 461.6 81.98 466.2
4,719.0 63.96 80.50 4,575.5 70.3 488.6 81.81 493.6
4,751.0 67.16 82.30 4,588.7 74.6 517.4 81.79 522.8
4,783.0 70.73 83.91 4,600.2 78.2 547.0 81.86 552.6
4,814.0 73.75 85.35 4,609.7 81.0 576.4 82.00 582.1
4,846.0 77.05 86.85 4,617.7 83.1 607.3 82.21 613.0
4,878.0 80.93 88.19 4,623.8 84.4 638.7 8247 644.3
4,910.0 85.08 88.86 4627.7 85.3 670.4 82.75 675.8
4,941.0 88.03 90.18 4,629.6 85.5 701.4 83.05 706.6
5,004.0 87.84 90.76 4,631.9 85.0 764.3 83.65 769.1
5,099.0 87.04 90.69 4,636.1 83.8 859.2 84.43 863.3
5,194.0 86.64 90.95 46413 824 9541 85.06 957.6
5,288.0 85.82 91.41 4,647.5 80.5 1,047.9 85.61 1,050.9
5,384.0 87.52 91.41 4,653.1 78.2 1,143.7 86.09 1,146.3
5,478.0 87.31 91.42 4,657.3 75.8 1,237.5 86.49 1,239.9
5,673.0 86.51 91.42 4,662.5 73.5 1,332.4 86.84 1,334.4
5,668.0 86.79 91.15 4,668.0 71.4 1,427.2 87.14 1,429.0
5,763.0 87.68 90.60 4,672.6 69.9 1,522.1 87.37 1,523.7
5,858.0 87.04 89.85 4,677.0 69.5 1,617.0 87.54 1,618.5
5,054.0 86.40 90.18 4,682.5 69.5 1,712.8 87.68 1,714.2
6,049.0 87.48 88.94 4,687.5 70.2 1,807.7 87.77 1,809.0
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Company:. COG OPERATING LLC i Local Co-ordinate Reference: :Site Miranda Federal #4H
Project: ;Eddy County, NM (NAN27 NME) * TVD Reference: ‘RKB Elev (13) @ 3705.0usft (JW #4) ;
Site: ‘Miranda Federal #4H ' MD Reference: .RKB Elev (13") @ 3705.0usft (JW #4) ;
Well: 'Miranda Federal #4H ' North Reference: ‘Grid j
Welibore: OH * Survey Calculation Method: ‘Minimum Curvature :
Design: ‘Actual , Database: . EDM-Regulatory .
Survey O L .
Measured Depth Inclination Azimuth True Vertical North/South éastM]est Clos‘urevAzimuth Closure Distanc’e: ;
(usft) ©) ©) Depth (usft) © (usft) ) ) (usft) o
6,144.0 86.97 89.55 4,692.1 71.5 1,902.5 87.85 1,903.9
6,239.0 86.57 89.57 4,697.5 722 1,997 .4 87.93 1,998.7
6,332.0 88.66 88.30 4,701.4 73.9 2,090.3 87.97 2,091.6
6,427.0 91.14 88.38 4,701.5 76.7 2,185.2 87.99 2,186.8
6,522.0 92.45 91.78 4,698.6 76.6 2,280.2 88.08 2,281.5
6,617.0 91.68 91.09 4,695.1 74.2 2,375.1 88.21 2,376.2
6,712.0 89.93 890.77 4,693.8 73.5 2,4701 88.30 2,471.2
6,807.0 91.24 93.61 4,692.8 70.7 2,565.0 88.42 2,566.0
6,901.0 92.12 93.60 4,690.1 64.8 2,658.8 88.60 2,659.6
6,996.0 92.19 94.33 4,686.5 58.2 2,753.5 88.79 2,754.1
7.091.0 91.85 94.43 4,683.1 51.0 2,848.1 88.98 2,848.6
7,186.0 91.17 92.60 4,680.6 451 2,942.9 89.12 2,943.3
Survey Annotations o T T - - T - i
Measured Vertical Local Coordinates
Depth Depth +N/-§ +E/-W
{usft) (usft) {usft) - (usft) Comment
2,427.0 24157 -46.2 134.8 Gyro Tie-in
7,186.0 4,680.6 45.1 2,942.9 Last MWD Survey
7,255.0 4,679.2 42.0 3,011.8 Projection to Bit
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