Noble Energy

Weld County, CO (NAD 83)
Sec. 21-T5N-R63W (70 Ranch 21 PAD)
70 Ranch BB21-67HN - A1

Design: MWD Surveys

Sperry Drilling Services
Final Survey Report
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Well Coordinates: 1,384,779.33 N, 3,292,410.74 E (40° 23' 05.53" N, 104° 27' 01.08" W)
Ground Level: 4,613.00 ft
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Survey Report for 70 Ranch BB21-67HN - Sperry MWD Surveys

Measured Vertical Vertical Dogleg Build Turn Toolface
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate Azimuth
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft) ©)
0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00
705.00 0.52 352.14 704.99 3.17 -0.44 0.47 0.07 0.07 0.00 352.14
First Sperry MWD Survey @ 705.00 ft

888.00 0.46 317.90 887.98 4.54 -1.04 0.27 0.16 -0.03 -18.71 -118.36
1,131.00 0.61 324.03 1,130.97 6.31 -2.46 -0.59 0.07 0.06 2.52 23.97
1,256.00 2.74 1.52 1,255.91 9.83 -2.77 0.11 1.83 1.70 29.99 46.83
1,351.00 4.98 354.38 1,350.69 16.21 -3.11 1.57 2.41 2.36 -7.52 -15.69
1,446.00 6.53 357.06 1,445.21 25.71 -3.79 3.58 1.66 1.63 2.82 11.17
1,540.00 8.56 356.03 1,538.39 38.02 -4.55 6.32 2.16 2.16 -1.10 -4.32
1,635.00 10.78 358.57 1,632.04 53.96 -5.26 10.11 2.38 2.34 2.67 12.13
1,729.00 12.87 358.45 1,724.04 73.22 -5.77 15.04 2.22 222 -0.13 -0.73
1,824.00 14.31 358.40 1,816.38 95.53 -6.38 20.72 1.52 1.52 -0.05 -0.49
1,918.00 16.44 357.11 1,907.01 120.43 -7.38 26.76 2.29 227 -1.37 -9.75
2,013.00 18.78 359.26 1,997.55 149.15 -8.25 33.99 2.56 2.46 2.26 16.56
2,107.00 22.45 1.71 2,085.52 182.23 -7.91 43.62 4.01 3.90 2.61 14.38
2,202.00 20.79 0.61 2,173.83 217.22 -7.19 54.14 1.80 -1.75 -1.16 -166.79
2,300.00 20.26 2.01 2,265.61 251.57 -6.41 64.54 0.74 -0.54 1.43 137.85
2,396.00 21.03 359.66 2,355.45 285.41 -5.93 74.51 1.18 0.80 -2.45 -48.20
2,491.00 23.64 0.25 2,443.31 321.51 -5.95 84.64 2.76 2.75 0.62 5.18
2,587.00 20.86 359.72 2,532.16 357.86 -5.95 94.85 2.90 -2.90 -0.55 -176.12
2,682.00 22.16 358.00 2,620.54 392.68 -6.65 103.96 1.52 1.37 -1.81 -26.68
2,778.00 23.51 355.81 2,709.01 429.87 -8.68 112.46 1.66 1.41 -2.28 -33.21
2,873.00 23.87 353.96 2,796.01 467.88 -12.09 119.87 0.87 0.38 -1.95 -65.01
2,969.00 21.56 353.48 2,884.56 504.73 -16.14 126.34 2.41 -2.41 -0.50 -175.63
3,065.00 20.75 353.05 2,974.09 539.14 -20.20 132.11 0.86 -0.84 -0.45 -169.35
3,158.00 19.28 355.56 3,061.47 570.80 -23.38 137.95 1.83 -1.58 2.70 150.87
3,252.00 18.15 358.35 3,150.50 600.91 -25.01 144.86 1.53 -1.20 2.97 142.93
3,349.00 18.38 358.36 3,242.61 631.30 -25.88 152.56 0.24 0.24 0.01 0.79
3,446.00 19.25 0.06 3,334.43 662.57 -26.30 160.94 1.06 0.90 1.75 33.03
3,543.00 20.21 0.25 3,425.73 695.32 -26.21 170.23 0.99 0.99 0.20 3.91
3,639.00 23.71 355.13 3,5614.76 731.15 -27.78 178.79 4.15 3.65 -56.33 -31.08
3,734.00 24.73 354.33 3,601.40 769.95 -31.36 186.26 1.13 1.07 -0.84 -18.20
3,829.00 26.08 353.64 3,687.21 810.48 -35.64 193.54 1.45 1.42 -0.73 -12.68
3,925.00 24.36 354.76 3,774.06 851.17 -39.78 201.00 1.86 -1.79 117 165.00
4,020.00 20.49 357.58 3,861.86 887.31 -42.28 208.76 4.23 -4.07 2.97 165.76
4,116.00 18.72 359.96 3,952.29 919.51 -43.00 21711 2.02 -1.84 2.48 156.83
4,211.00 17.40 1.41 4,042.61 948.95 -42.66 225.71 1.47 -1.39 1.53 161.88
4,307.00 14.98 2.91 4,134.80 975.70 -41.67 234.17 2.56 -2.52 1.56 170.91
4,402.00 15.78 359.45 4,226.40 1,000.88 -41.17 241.73 1.28 0.84 -3.64 -50.60
4,498.00 16.53 358.78 4,318.60 1,027.58 -41.59 248.83 0.81 0.78 -0.70 -14.28
4,594.00 13.70 0.66 4,411.27 1,052.61 -41.75 255.71 2.99 -2.95 1.96 171.08
4,689.00 12.92 2.22 4,503.72 1,074.47 -41.21 262.37 0.90 -0.82 1.64 156.03
4,784.00 11.45 1.52 4,596.58 1,094.51 -40.55 268.64 1.56 -1.55 -0.74 -174.60
4,880.00 9.78 355.15 4,690.94 1,112.16 -40.98 273.18 2.12 -1.74 -6.64 -148.01
4,976.00 8.22 0.57 4,785.75 1,127.15 -41.61 276.80 1.85 -1.62 5.65 154.13
5,072.00 6.49 357.14 4,880.96 1,139.43 -41.81 280.05 1.86 -1.80 -3.57 -167.45
5,168.00 3.38 351.34 4,976.59 1,147.65 -42.51 281.69 3.28 -3.24 -6.04 -173.77
5,263.00 0.67 22.44 5,071.53 1,150.94 -42.72 282.41 2.98 -2.85 32.74 172.97
5,359.00 0.58 43.51 5,167.52 1,151.81 -42.17 283.19 0.26 -0.09 21.95 121.70
5,454.00 0.38 132.25 5,262.52 1,151.94 -41.60 283.77 0.72 -0.21 93.41 146.39
5,550.00 0.99 173.38 5,358.51 1,150.91 -41.27 283.79 0.78 0.64 42.84 60.68
5,645.00 1.69 186.08 5,453.48 1,148.70 -41.32 283.12 0.80 0.74 13.37 29.42
5,783.00 1.39 228.69 5,591.44 1,145.57 -42.80 280.83 0.84 -0.22 30.88 125.32
5,937.00 4.96 93.12 5,745.27 1,143.97 -37.55 285.42 3.92 2.32 -88.03 -144.83
5,984.00 9.39 89.10 5,791.89 1,143.92 -31.68 291.03 9.48 9.43 -8.55 -8.47
6,032.00 13.71 83.70 5,838.91 1,144.61 -22.11 300.41 9.27 9.00 -11.25 -16.71
6,079.00 17.92 82.86 5,884.12 1,146.12 -9.39 313.04 8.97 8.96 -1.79 -3.52
6,127.00 19.50 84.87 5,929.58 1,147.75 5.92 328.19 3.55 3.29 4.19 23.15
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Survey Report for 70 Ranch BB21-67HN - Sperry MWD Surveys

Measured Vertical Vertical Dogleg Build Turn Toolface
Depth Inclination  Azimuth Depth +N/-S +E-W Section Rate Rate Rate Azimuth
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft) °)

6,175.00 22.10 88.35 5,974.45 1,148.73 22.92 344.79 6.00 5.42 7.25 27.06
6,223.00 25.97 87.23 6,018.28 1,149.50 42.45 363.75 8.12 8.06 -2.33 -7.24
6,271.00 29.53 87.13 6,060.75 1,150.60 64.77 385.48 7.42 7.42 -0.21 -0.79
6,319.00 33.77 86.28 6,101.61 1,152.06 89.91 410.01 8.88 8.83 -1.77 -6.37
6,367.00 38.40 87.20 6,140.39 1,153.65 118.13 437.54 9.71 9.65 1.92 7.05
6,414.00 41.86 87.22 6,176.32 1,155.13 148.38 466.99 7.36 7.36 0.04 0.22
6,462.00 44.74 87.28 6,211.25 1,156.70 181.26 498.99 6.00 6.00 0.12 0.84
6,510.00 50.05 85.80 6,243.73 1,158.86 216.51 533.42 11.29 11.06 -3.08 -12.10
6,558.00 54.00 86.52 6,273.26 1,161.38 254.25 570.35 8.31 8.23 1.50 8.40
6,605.00 55.37 86.18 6,300.43 1,163.82 292.53 607.77 297 2.91 -0.72 -11.55
6,654.00 60.17 84.93 6,326.55 1,167.05 333.84 648.32 10.03 9.80 -2.55 -12.76
6,702.00 64.83 84.78 6,348.71 1,170.87 376.23 690.08 9.71 9.71 -0.31 -1.67
6,750.00 68.45 84.76 6,367.74 1,174.88 420.11 733.32 7.54 7.54 -0.04 -0.29
6,797.00 73.72 84.32 6,382.97 1,179.11 464.35 776.97 11.25 11.21 -0.94 -4.59
6,853.00 76.01 83.76 6,397.59 1,184.73 518.11 830.14 4.20 4.09 -1.00 -13.36
6,911.00 81.45 83.79 6,408.92 1,190.89 574.64 886.12 9.38 9.38 0.05 0.31
6,976.00 84.08 84.30 6,417.11 1,197.58 638.76 949.54 412 4.05 0.78 10.92
7,071.00 87.13 84.84 6,424.39 1,206.54 733.05 1,042.55 3.26 3.21 0.57 10.03
7,167.00 89.85 85.79 6,426.92 1,214.38 828.69 1,136.53 3.00 2.83 0.99 19.26
7,293.00 90.99 87.88 6,425.99 1,221.34 954.48 1,259.21 1.89 0.90 1.66 61.38
7,389.00 89.14 87.62 6,425.88 1,225.11 1,050.40 1,352.33 1.95 -1.93 -0.27 -172.00
7,484.00 90.46 87.15 6,426.21 1,229.44 1,145.30 1,444.62 1.47 1.39 -0.49 -19.60
7,579.00 90.49 88.03 6,425.43 1,233.43 1,240.21 1,536.83 0.93 0.03 0.93 88.04
7,675.00 91.85 87.09 6,423.47 1,237.52 1,336.10 1,630.01 1.72 1.42 -0.98 -34.64
7,771.00 90.89 88.89 6,421.17 1,240.89 1,432.01 1,723.00 212 -1.00 1.87 118.06
7,866.00 89.51 89.06 6,420.84 1,242.58 1,526.99 1,814.63 1.46 -1.45 0.18 172.98
7,961.00 91.29 89.08 6,420.18 1,244.13 1,621.97 1,906.22 1.87 1.87 0.02 0.64
8,056.00 89.20 88.81 6,419.77 1,245.88 1,716.95 1,997.86 222 -2.20 -0.28 -172.64
8,152.00 90.28 89.90 6,420.21 1,246.96 1,812.94 2,090.29 1.60 1.12 1.14 45.27
8,247.00 90.74 88.77 6,419.36 1,248.06 1,907.93 2,181.76 1.28 0.48 -1.19 -67.84
8,342.00 89.85 86.68 6,418.87 1,251.83 2,002.85 2,273.91 2.39 -0.94 -2.20 -113.06
8,438.00 90.74 86.57 6,418.38 1,257.48 2,098.68 2,367.47 0.93 0.93 -0.11 -7.05
8,533.00 89.60 87.73 6,418.10 1,262.20 2,193.56 2,459.85 1.71 -1.20 1.22 134.50
8,629.00 90.50 88.41 6,418.01 1,265.44 2,289.50 2,552.84 1.18 0.94 0.71 37.07
8,724.00 88.99 88.00 6,418.43 1,268.41 2,384.45 2,644.80 1.65 -1.59 -0.43 -164.81
8,820.00 91.02 88.49 6,418.43 1,271.35 2,480.40 2,737.71 2.18 211 0.51 13.57
8,916.00 90.03 86.71 6,417.55 1,275.37 2,576.31 2,830.88 2.12 -1.03 -1.85 -119.07
9,011.00 91.51 85.66 6,416.27 1,281.69 2,671.08 2,923.61 1.91 1.56 -1.11 -35.35
9,107.00 89.35 86.17 6,415.55 1,288.53 2,766.83 3,017.42 2.31 -2.25 0.53 166.71
9,203.00 89.10 86.19 6,416.85 1,294.93 2,862.61 3,111.14 0.26 -0.26 0.02 175.43
9,299.00 90.34 87.19 6,417.32 1,300.47 2,958.44 3,204.67 1.66 1.29 1.04 38.89
9,394.00 89.29 87.63 6,417.62 1,304.76 3,053.35 3,296.96 1.20 -1.11 0.46 157.26
9,489.00 90.52 88.17 6,417.78 1,308.24 3,148.28 3,389.04 1.41 1.29 0.57 23.70
9,585.00 89.51 86.84 6,417.76 1,312.42 3,244.18 3,482.26 1.74 -1.05 -1.39 -127.21
9,681.00 92.59 87.29 6,416.00 1,317.34 3,340.03 3,575.62 3.24 3.21 0.47 8.31
9,776.00 91.23 87.75 6,412.83 1,321.44 3,434.89 3,667.81 1.51 -1.43 0.48 161.31
9,871.00 90.18 86.82 6,411.66 1,325.94 3,5629.77 3,760.14 1.48 -1.11 -0.98 -138.46
9,966.00 91.85 86.79 6,409.98 1,331.24 3,624.60 3,852.64 1.76 1.76 -0.03 -1.03
10,062.00 90.50 87.13 6,408.01 1,336.33 3,720.45 3,946.05 1.45 -1.41 0.35 165.86
10,157.00 89.78 86.35 6,407.78 1,341.73 3,815.29 4,038.59 1.12 -0.76 -0.82 -132.71
10,252.00 89.72 86.65 6,408.19 1,347.53 3,910.11 4,131.22 0.32 -0.06 0.32 101.31
10,348.00 90.43 85.48 6,408.07 1,354.12 4,005.88 4,224.99 1.43 0.74 -1.22 -58.75
10,443.00 90.93 85.85 6,406.94 1,361.30 4,100.61 4,317.91 0.65 0.53 0.39 36.50
10,539.00 90.12 86.34 6,406.06 1,367.83 4,196.38 4,411.66 0.99 -0.84 0.51 148.83
10,634.00 88.71 85.54 6,407.03 1,374.56 4,291.13 4,504.48 1.71 -1.48 -0.84 -150.43
10,730.00 90.65 86.22 6,407.57 1,381.46 4,386.88 4,598.31 2.14 2.02 0.71 19.32
10,825.00 90.15 87.39 6,406.90 1,386.75 4,481.72 4,690.82 1.34 -0.53 1.23 113.14
10,921.00 91.48 86.76 6,405.54 1,391.65 4,577.59 4,784.20 1.53 1.39 -0.66 -25.34
11,066.00 91.08 88.28 6,402.30 1,397.92 4,722.41 4,924.95 1.08 -0.28 1.05 104.73
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HALLIBURTON

Noble Energy
Weld County, CO (NAD 83)

Survey Report for 70 Ranch BB21-67HN - Sperry MWD Surveys

Measured Vertical

Vertical Dogleg Build Turn Toolface
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate Azimuth
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/1100ft) (°/100ft) (°/1100ft) °)
Final Sperry MWD Survey @ 11066.00 ft
11,124.00 91.08 88.28 6,401.21 1,399.66 4,780.37 4,981.07 0.00 0.00 0.00 0.00
Straight Line Projection to TD @ 11124.00 ft - Estimated BHL: 1315' FNL, 538' FEL
Survey Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +EI-W Comment
(ft) (ft) (ft) (ft)
705.00 704.99 3.17 -0.44 First Sperry MWD Survey @ 705.00 ft
11,066.00 6,402.30 1,397.92 4,722.41 Final Sperry MWD Survey @ 11066.00 ft
11,124.00 6,401.21 1,399.66 4,780.37  Straight Line Projection to TD @ 11124.00 ft
11,124.00 6,401.21 1,399.66 4,780.37  Estimated BHL: 1315' FNL, 538' FEL
Vertical Section Information
Angle Origin Origin Start
Type Target Azimuth Type +N/_S +EIl-W TVD
) (ft) (ft) (ft)
User No Target (Freehand) 73.68  Slot 0.00 0.00 0.00
Survey tool program
From To Survey/Plan Survey Tool
(ft) (ft)
705.00 11,124.00 Sperry MWD Surveys MWD
Targets associated with this wellbore
TVD +N/-S +E/-W
Target Name (ft) (ft) (t) Shape
70 Ranch BB21-67HN_Sec. Lines 0.00 0.00 0.00 Polygon
70 Ranch BB21-67HN_460' Setbacks 0.00 0.00 0.00 Polygon
70 Ranch BB21-67HN_PlanA - Rev1_BHL 6,405.85 1,394.21 4,783.57 Point
Tgt
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 21-T5N-R63W (70 Ranch 21 PAD) - 70 Ranch
BB21-67HN

All data is in US Feet unless otherwise stated. Directions and Coordinates are relative to Grid North Reference.
Vertical Depths are relative to KB @ 4637.00ft (H&P 315). Northing and Easting are relative to 70 Ranch BB21-67HN - Slot A1
Coordinate System is US State Plane 1983, Colorado Northern Zone using datum North American Datum 1983, ellipsoid GRS 1980

Projection method is Lambert Conformal Conic (2 parallel)
Central Meridian is -105.50°, Longitude Origin:0° 0' 0.000 E°, Latitude Origin:40° 47' 0.000 N°
False Easting: 3,000,000.00ft, False Northing: 1,000,000.00ft, Scale Reduction: 0.99995958

Grid Coordinates of Well: 1,384,779.33 ft N, 3,292,410.74 ft E
Geographical Coordinates of Well: 40° 23' 05.53" N, 104° 27' 01.08" W
Grid Convergence at Surface is: 0.68°

Based upon Minimum Curvature type calculations, at a Measured Depth of 11,124.00ft
the Bottom Hole Displacement is 4,981.07ft in the Direction of 73.68° (Grid).

Magnetic Convergence at surface is: -7.98° (14 July 2011, , BGGM2011)

G

Magnetic Model: BGGM2011
T M Date: 14-Jul-11
Declination: 8.66°
Inclination/Dip: 67.08°
Field Strength: 53116

Grid North is 0.68" E ast of True North (Grid Convergence)
Magnetic North is 8.66° East of True North (M agnetic Declination)
Magnetic North is 7.98° East of Grid North (M agnetic Convergence)

To convert a True Direction to a Grid Direction, Subtract 0.68°
To convert a M agnetic Direction to a True Direction, Add 8.66° East
To convert a M agnetic Direction to a Grid Direction, Add 7.98°
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