Noble Energy

Garfield County, CO (NAD 83)
Sec. 8-T8S-R95W (SGV 8D PAD)
SGV Federal 7-41B - A 3

Plan #2

Design: Gyro and Sperry MWD Survey

Sperryvy Drilling Services
Final Survey Report

03 February, 2011

Well Coordinates: 1,573,837.24 N, 2,286,004.23 E (39° 22' 54.06" N, 108° 01' 34.77" W)
Ground Level: 6,341.70 ft

Local Coordinate Origin: Centered on Well SGV Federal 7-41B - Slot A 3
Viewing Datum: RKB 24' @ 6365.70ft (H&P 322)
TVDs to System: N
North Reference: Grid
Unit System: API - US Survey Feet - Custom

Geodetic Scale Factor Applied
Version: 2003.16 Build: 43l

HALLIBURTON




Noble Energy
HALLIBURTON Garfield County, CO (NAD 83)

Design Report for SGV Federal 7-41B - Gyro and Sperry MWD Survey

Measured Vertical Vertical Dogleg
Depth Inclination ~ Azimuth Depth +N/-S +E/-W Section Rate
(ft) © ©) (ft) (ft) (ft) (ft) (°/100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
118.00 1.38 269.76 117.99 -0.01 -1.42 111 1.17
Surveys from 118.00ft to 365.00ft are Gyro Surveys
180.00 1.82 292.66 179.96 0.37 -3.08 2.64 1.24
274.00 3.40 302.71 273.86 2.45 -6.80 6.84 1.74
365.00 4.40 306.81 364.65 6.00 -11.86 13.02 1.14
Tie-On to Gyro Survey
442.00 4.78 310.38 441.41 9.85 -16.67 19.18 0.62
First Sperry MWD Survey
525.00 7.22 304.66 523.95 15.06 -23.60 27.84 3.02
616.00 8.56 310.17 614.08 22.68 -33.48 40.31 1.69
707.00 10.57 309.31 703.81 32.34 -45.11 55.43 221
799.00 12.72 309.97 793.92 44.19 -59.41 74.00 2.34
893.00 15.39 311.82 885.09 59.16 -76.64 96.80 2.88
988.00 16.76 310.51 976.38 76.46 -96.44 123.08 1.49
1,082.00 17.38 308.85 1,066.24 94.07 -117.68 150.66 0.84
1,177.00 17.83 310.06 1,156.79 112.33 -139.86 179.39 0.61
1,271.00 17.04 307.73 1,246.47 130.02 -161.77 207.55 1.12
1,365.00 17.23 303.91 1,336.30 146.22 -184.22 235.19 121
1,460.00 17.51 304.20 1,426.97 162.10 -207.72 263.47 0.31
1,556.00 17.37 302.51 1,518.55 177.92 -231.75 292.12 0.55
1,650.00 17.95 303.45 1,608.12 193.45 -255.67 320.49 0.69
1,744.00 18.10 310.43 1,697.52 210.90 -278.87 349.52 2.30
1,839.00 17.63 311.71 1,787.94 230.04 -300.84 378.63 0.64
1,933.00 16.81 316.11 1,877.73 249.31 -320.89 406.32 1.64
2,028.00 16.21 316.19 1,968.81 268.78 -339.60 433.09 0.63
2,122.00 15.86 310.92 2,059.16 286.66 -358.39 458.93 1.59
2,216.00 17.17 315.37 2,149.28 304.95 -377.84 485.54 1.94
2,311.00 16.38 314.53 2,240.24 324.33 -397.24 512.79 0.87
2,405.00 16.48 312.80 2,330.40 342.68 -416.47 539.27 0.53
2,499.00 17.01 311.54 2,420.42 360.86 -436.55 566.30 0.68
2,594.00 16.17 308.83 2,511.46 378.37 -457.25 593.41 1.20
2,688.00 16.36 304.93 2,601.70 394.15 -478.30 619.71 1.18
2,783.00 17.98 311.29 2,692.47 411.49 -500.29 647.71 261
2,877.00 16.66 311.54 2,782.21 430.00 -521.28 675.66 1.41
2,971.00 18.07 314.72 2,871.93 449.20 -541.73 703.62 1.81
3,065.00 16.97 314.55 2,961.56 469.08 -561.86 731.76 1.17
3,160.00 18.03 314.03 3,052.17 489.02 -582.31 760.18 1.13
3,254.00 17.78 314.28 3,141.61 509.16 -603.05 788.94 0.28
3,348.00 17.51 314.50 3,231.19 529.09 -623.41 817.29 0.30
3,443.00 16.50 314.09 3,322.04 548.49 -643.29 844.94 1.07
3,537.00 17.50 312.49 3,411.93 567.33 -663.30 872.33 1.17
3,631.00 16.30 311.98 3,501.87 585.70 -683.53 899.60 1.29
3,725.00 17.01 312.65 3,591.92 603.84 -703.45 926.48 0.78
3,820.00 16.82 315.06 3,682.81 622.98 -723.38 954.00 0.76
3,914.00 18.01 313.94 3,772.50 642.69 -743.45 981.98 1.32
4,008.00 17.29 313.38 3,862.08 662.37 -764.07 1,010.37 0.79
4,102.00 16.95 315.22 3,951.91 681.69 -783.87 1,037.90 0.68
4,197.00 15.86 314.08 4,043.05 700.55 -802.95 1,064.58 1.20
4,291.00 14.26 314.85 4,133.81 717.65 -820.39 1,088.88 1.72
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Noble Energy
HALLIBURTON Garfield County, CO (NAD 83)

Design Report for SGV Federal 7-41B - Gyro and Sperry MWD Survey

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate
(ft) © ©) (ft) (ft) (ft) (ft) (°/100ft)
4,385.00 12.93 313.90 4,225.18 733.11 -836.17 1,110.86 1.43
4,480.00 12.75 313.60 4,317.80 747.71 -851.42 1,131.88 0.20
4,574.00 10.64 315.73 4,409.85 761.08 -865.00 1,150.83 2.29
4,668.00 10.27 313.40 4,502.29 773.05 -877.14 1,167.79 0.60
4,762.00 8.50 310.03 4,595.03 783.28 -888.55 1,183.09 1.97
4,856.00 7.63 315.30 4,688.10 792.18 -898.26 1,196.23 1.21
4,951.00 5.04 315.36 4,782.51 799.63 -905.63 1,206.64 2.73
5,045.00 3.52 300.98 4,876.25 804.06 -911.00 1,213.60 1.97
5,139.00 3.29 297.40 4,970.08 806.78 -915.87 1,219.11 0.33
5,234.00 3.34 278.07 5,064.92 808.43 -921.03 1,224.17 1.17
5,328.00 3.17 277.02 5,158.77 809.13 -926.32 1,228.74 0.19
5,422.00 3.37 271.70 5,252.62 809.53 -931.67 1,233.16 0.39
5,517.00 3.65 266.19 5,347.44 809.41 -937.47 1,237.63 0.46
5,611.00 3.93 262.30 5,441.24 808.78 -943.65 1,242.06 0.40
5,705.00 3.48 256.66 5,535.04 807.69 -949.62 1,246.05 0.62
5,800.00 3.02 246.55 5,629.89 806.03 -954.72 1,249.00 0.77
5,894.00 3.48 242.52 5,723.74 803.73 -959.52 1,251.31 0.55
5,988.00 3.83 228.70 5,817.55 800.34 -964.41 1,253.02 1.01
6,083.00 4.55 230.22 5,912.29 795.83 -969.69 1,254.34 0.77
6,177.00 4.86 227.16 6,005.98 790.74 -975.48 1,255.68 0.42
6,271.00 4.37 227.16 6,099.67 785.60 -981.02 1,256.81 0.52
6,365.00 3.52 214.29 6,193.45 780.78 -985.28 1,257.12 1.30
6,459.00 3.44 214.82 6,287.27 776.08 -988.51 1,256.72 0.09
6,554.00 3.68 226.82 6,382.09 771.65 -992.36 1,256.97 0.82
6,648.00 3.02 224.72 6,475.93 767.83 -996.30 1,257.67 0.71
6,742.00 3.48 223.57 6,569.78 764.00 -1,000.01 1,258.18 0.49
6,818.00 3.56 223.72 6,645.64 760.63 -1,003.23 1,258.59 0.11
Final Sperry MWD Survey
6,878.00 3.56 223.72 6,705.52 757.93 -1,005.81 1,258.92 0.00

Survey Projection to TD - Estimated BHL: 500" FNL, 727' FEL

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W Comment
(ft) (ft) (ft) (ft)
118.00 117.99 -0.01 -1.42 Surveys from 118.00ft to 365.00ft are Gyro Surveys
365.00 364.65 6.00 -11.86 Tie-On to Gyro Survey
442.00 441.41 9.85 -16.67 First Sperry MWD Survey
6,818.00 6,645.64 760.63 -1,003.23 Final Sperry MWD Survey
6,878.00 6,705.52 757.93 -1,005.81 Survey Projection to TD
6,878.00 6,705.52 757.93 -1,005.81 Estimated BHL: 500' FNL, 727' FEL

Vertical Section Information

Angle Origin Origin Start
Type Target Azimuth Type +N/_S +El-W TVD
©) (ft) (ft) (ft)
Target SGV Federal 7-41B Plan #2 308.60  Slot 0.00 0.00 0.00
BH Tgt
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Noble Energy

HALLIBURTON Garfield County, CO (NAD 83)

Design Report for SGV Federal 7-41B - Gyro and Sperry MWD Survey

Survey tool program

From To Survey/Plan
(ft) (ft)
118.00 365.00 Gyro Surveys
442.00 6,878.00 Sperry MWD Surveys
Targets
Target Name Dip Dip
- hit/miss target  Angle Dir. TVD +N/-S +E/-W Northing Easting
- Shape ©) ©) (ft) (ft) (ft) (1) (ft)
SGV Federal 7-41B 0.00 360.00 5,197.00 790.01 -989.71 1,574,627.21 2,285,014.57

- actual wellpath misses target center by 64.15ft at 5369.69ft MD (5200.39 TVD, 809.36 N, -928.65 E)
- Rectangle (sides W100.00 H200.00 D2,600.00)

SGV Federal 7-41B 0.00 360.00 5,197.00 815.01 -939.71 1,574,652.21 2,285,064.57

- actual wellpath misses target center by 12.58ft at 5366.95ft MD (5197.66 TVD, 809.35 N, -928.49 E)
- Rectangle (sides W25.00 H25.00 D0.00)

SGV Federal 7-41B 0.00 360.00 7,797.00 790.01 -989.71 1,574,627.21 2,285,014.57
- actual wellpath misses target center by 1092.07ft at 6878.00ft MD (6705.52 TVD, 757.93 N, -1005.81 E)
- Point

Survey Tool

NS-GYRO-MS
MWD

Latitude Longitude
39°23'1.594 N 108° 1' 47.647 W

39°23'1.854 N 108° 1'47.020 W

39°23'1.594 N 108° 1'47.647 W
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Noble Energy
HALLIBURTON Garfield County, CO (NAD 83)

North Reference Sheet for Sec. 8-T8S-R95W (SGV 8D PAD) - SGV Federal 7-41B -
Plan #2

All data is in US Feet unless otherwise stated. Directions and Coordinates are relative to Grid North Reference.

Vertical Depths are relative to RKB 24' @ 6365.70ft (H&P 322). Northing and Easting are relative to SGV Federal 7-41B - Slot A 3
Coordinate System is US State Plane 1983, Colorado Central Zone using datum North American Datum 1983, ellipsoid GRS 1980
Projection method is Lambert Conformal Conic (2 parallel)

Central Meridian is 105° 30" 0.000 W°, Longitude Origin:0° 0' 0.000 E°, Latitude Origin:39° 45' 0.000 N°

False Easting: 3,000,000.00ft, False Northing: 1,000,000.00ft, Scale Reduction: 0.99994787

Grid Coordinates of Well: 1,573,837.24 ft N, 2,286,004.23 ft E
Geographical Coordinates of Well: 39° 22' 54.06" N, 108° 01' 34.77" W
Grid Convergence at Surface is: -1.59°

Based upon Minimum Curvature type calculations, at a Measured Depth of 6,878.00ft
the Bottom Hole Displacement is 1,259.41ft in the Direction of 307.00° (Grid).

Magnetic Convergence at surface is: -12.04° (30 September 2010, , BGGM2010)

G

Magnetic Model: BGGM2010
T Date: 30-Sep-10
Declination: 10.45°
Inclination/Dip: 65.68°
M Field Strength: 52240

Grid N orth iz 1.59° WestofTrue North (Grid Convergence)
Magnetic North iz 10.45° East ofTrue North (Magnetic Declination)
agnetic North is 12.04° East of Grid North (Magnetic Convergence)

To converta True Direction to a Grid Direction, Add 1.59°
o cenvert a Magnetic Direction to a True Direction, Add 10.45° East
To convert a Magnetic Direction to a Grid Direcion, Add 12.04°
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Project: Garfield County, CO (NAD 83)
Site: Sec. 8-T8S-R95W (SGV 8D PAD)
Well: SGV Federal 7-41B

Noble Energy

HALLIBURTON

Sperry Drilling

Halliburton Energy Services, Inc.

G
T ("Halliburton") recently completed
Azimuths to Grid North LEGEND directional drilling and MWD operations at
True North: 1.59° the SGV Federal 7-41B well located at
Magnetic North: 12.04° Garfield County, CO. At the conclusion of
T the job Halliburton performed a final
- —— SGV Federal 7-41B, Plan #2, Plan #2 Proposal VO survey on the well. Noble Energy has
Magnetic Field requested that Halliburton provide them
Strength: 52240.2snT —— Gyro and Sperry MWD Survey the distances from BHL to section lines
Dip Angle: 65.68° from that final survey to allow Noble
Date: 9/30/2010 Energy to meet its requirements under
Model: BGGM2010 Colorado law. These distances are
generated by a mathematical algorithm
-~ Hap! based on rough data collected after the
SGV Federal 7-418 Plan #2 Driller's Tgt well is drilled. Halliburton considers it to be
- ’ a rough estimate only and it is not to be
900— _ / relied upon in any application where
| Total Depth —\7\973'33ﬂ , End Drop at 5372.53ft accurate data is required. In consideration
- S~ 7/ -7 for Halliburton releasing this data to Noble
- ~ -7 Energy, Noble Energy agrees to release
_ - Drop Rate = 1.50%/100ft Halliburton from any consequences of it or
800— - - : anyone else relying on such data.
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Project: Garfield County, CO (NAD 83)
Site: Sec. 8-T8S-R95W (SGV 8D PAD)
Well: SGV Federal 7-41B

Noble Energy

HALLIBURTON

Sperry Drilling

G
N
Azimuths to Grid North

M  True North: 1.59°
Magnetic North: 12.04°

LEGEND

Magnetic Field
Strength: 52240.2snT
Dip Angle: 65.68°
Date: 9/30/2010
Model: BGGM2010

—— SGV Federal 7-41B, Plan #2, Plan #2 Proposal VO
—— Gyro and Sperry MWD Survey

0_
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] Total Depth = 7973.33ft
7800— R
] SGV Federal 7-41B Plan #2 BH Tgt

Halliburton Energy Services, Inc.
("Halliburton") recently completed
directional drilling and MWD
operations at the SGV Federal 7-41B
well located at Garfield County, CO. At
the conclusion of the job Halliburton
performed a final survey on the well.
Noble Energy has requested that
Halliburton provide them the distances
from BHL to section lines from that
final survey to allow Noble Energy to
meet its requirements under Colorado
law. These distances are generated by
a mathematical algorithm based on
rough data collected after the well is
drilled. Halliburton considers it to be a
rough estimate only and it is not to be
relied upon in any application where
accurate data is required. In
consideration for Halliburton releasing
this data to Noble Energy, Noble
Energy agrees to release Halliburton
from any consequences of it or
anyone else relying on such data.

Gyro Surveys

urvey

SGV Federal 7-41B Plan #2 Driller's Tgt

SGV Federal 7-41B Plan #2 Zone Tgt

nal Sperry MWD Survey

- Survey Projection to TD

Estimated BHL: 500 FNL, 727" FEL

L I L L L L O B B
-1200 -600 0 600 1200 1800 2400

Vertical Section at 308.60° (1200 ft/in)

-3000 -2400 -1800

I L L ) LB
3000 3600 4200 4800




