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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Survey Report for Nelson K27-63HN - Sperry MWD Surveys

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +El-W Section Rate

(ft) ) ) (ft) (ft) (ft) (ft) (°1100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
791.00 1.1 146.54 790.95 -6.39 4.22 6.99 0.14

First MWD Survey

1,162.00 0.97 201.89 1,161.90 -12.30 5.03 12.96 0.26
1,540.00 0.69 229.19 1,539.86 -16.76 212 16.88 0.13
1,823.00 0.11 144.55 1,822.85 -18.10 0.99 18.02 0.24
2,109.00 1.47 170.13 2,108.82 -21.93 1.78 21.93 0.48
2,394.00 1.78 146.45 2,393.71 -29.22 4.85 29.62 0.26
2,489.00 2.61 146.40 2,488.64 -32.26 6.86 32.94 0.87
2,584.00 4.02 167.75 2,5683.48 -37.31 8.76 38.24 1.95
2,679.00 4.03 169.46 2,678.24 -43.85 10.08 44.90 0.13
2,774.00 5.30 181.63 2,772.93 -51.52 10.57 52.55 1.69
2,869.00 5.22 170.10 2,867.53 -60.16 11.19 61.18 1.1
2,964.00 7.51 167.24 2,961.94 -70.47 13.30 71.70 2.43
3,059.00 8.82 173.39 3,055.98 -83.76 15.51 85.17 1.66
3,154.00 7.82 170.74 3,149.98 -97.38 17.39 98.91 1.13
3,248.00 6.39 171.27 3,243.25 -108.86 19.21 110.53 1.52
3,343.00 8.16 170.99 3,337.48 -120.74 21.07 122.56 1.86
3,438.00 7.96 169.55 343155 -133.87 23.32 135.88 0.30
3,5633.00 9.88 179.71 3,525.40 -148.49 24.55 150.51 2.61
3,628.00 9.85 167.75 3,619.00 -164.59 26.32 166.68 215
3,722.00 11.99 173.98 3,711.30 -182.16 29.05 184.46 2.60
3,817.00 12.81 174.41 3,804.08 -202.45 31.11 204.82 0.87
3,912.00 12.75 174.22 3,896.73 -223.36 33.19 225.79 0.08
4,006.00 10.77 173.06 3,988.75 -242.40 35.30 24492 212
4,101.00 8.39 172.88 4,082.42 -258.09 37.23 260.72 2.51
4,196.00 7.83 172.70 4,176.47 -271.39 38.91 27411 0.59
4,291.00 8.28 167.25 4,270.53 -284.48 41.24 287.41 0.93
4,386.00 7.16 168.88 4,364.67 -296.96 43.89 300.15 1.20
4,481.00 5.05 179.41 4,459.13 -306.95 45.08 310.20 2.51
4,576.00 2.93 170.49 4,5653.89 -313.53 4552 316.76 2.32
4,671.00 1.89 227.78 4,648.82 -316.98 4476 320.04 2.61
4,766.00 2.68 223.46 4,743.75 -319.64 42.08 322.24 0.85
4,861.00 1.92 249.70 4,838.67 -321.81 39.06 323.89 1.35
4,956.00 1.53 331.04 4,933.64 -321.25 36.95 323.00 2.39
5,052.00 1.19 32.16 5,029.62 -319.28 36.86 321.04 1.47
5,146.00 0.84 43.11 5,123.60 -317.95 37.85 319.89 0.42
5,241.00 0.59 331.48 5,218.60 -317.02 38.09 319.00 0.91
5,336.00 0.20 57.34 5,313.59 -316.50 38.00 318.48 0.64
5,432.00 0.07 188.09 5,409.59 -316.47 38.13 318.47 0.26
5,527.00 0.53 236.79 5,504.59 -316.76 37.76 318.70 0.51
5,716.00 0.41 264.40 5,693.59 -317.31 36.35 319.01 0.13
5,906.00 0.28 296.92 5,883.58 -317.16 35.26 318.69 0.12
6,097.00 0.56 281.78 6,074.58 -316.76 33.93 -16.32 0.16
6,234.00 0.65 304.64 6,211.57 -316.18 32.64 -17.61 0.19
6,286.00 1.09 289.74 6,263.56 -315.85 31.93 -18.31 0.94
6,318.00 0.59 275.43 6,295.56 -315.73 31.48 -18.76 1.68
6,349.00 0.98 98.87 6,326.56 -315.76 31.58 -18.65 5.06
6,381.00 4.42 91.75 6,358.52 -315.84 33.08 -17.15 10.78
6,413.00 6.56 82.30 6,390.37 -315.63 36.13 -14.10 7.24
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Survey Report for Nelson K27-63HN - Sperry MWD Surveys

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +EI-W Section Rate
(t) °) ©) (ft) (ft) (t) (t) (°1100ft)

6,444.00 8.34 81.82 6,421.11 -315.07 40.11 -10.11 5.75
6,476.00 10.55 85.59 6,452.67 -314.52 45.33 -4.88 717
6,507.00 13.16 89.09 6,483.01 -314.24 51.69 1.48 8.73
6,539.00 15.44 89.28 6,514.02 -314.13 59.59 9.39 7.13
6,571.00 17.52 88.51 6,544.70 -313.95 68.66 18.46 6.54
6,603.00 19.27 89.23 6,575.06 -313.76 78.76 28.56 5.51
6,634.00 20.58 88.36 6,604.21 -313.53 89.32 39.12 4.33
6,666.00 22.39 88.80 6,633.98 -313.24 101.04 50.84 5.68
6,698.00 24.60 87.16 6,663.33 -312.78 113.78 63.60 7.20
6,730.00 25.71 88.07 6,692.29 -312.22 127.37 77.20 3.67
6,762.00 27.94 88.88 6,720.85 -311.84 141.81 91.64 7.06
6,793.00 30.49 88.01 6,747.90 -311.43 156.93 106.76 8.34
6,825.00 32.83 87.46 6,775.14 -310.76 173.71 123.56 7.37
6,857.00 35.59 87.13 6,801.60 -309.91 191.68 141.54 8.64
6,888.00 38.50 88.65 6,826.34 -309.23 210.34 160.21 9.84
6,920.00 40.85 90.77 6,850.97 -309.13 230.77 180.63 8.47
6,952.00 43.32 92.05 6,874.72 -309.67 252.21 202.06 8.17
6,984.00 44.89 93.55 6,897.69 -310.76 274.45 224.27 5.89
7,015.00 47.20 93.21 6,919.21 -312.07 296.73 246.51 7.49
7,047.00 50.64 92.23 6,940.23 -313.21 320.82 270.57 10.99
7,078.00 55.21 92.04 6,958.92 -314.13 345.53 295.25 14.75
7,110.00 59.90 91.12 6,976.08 -314.87 372.51 322.22 14.86
7,141.00 64.25 89.81 6,990.60 -315.09 399.89 349.59 14.52
7,173.00 68.55 88.24 7,003.41 -314.58 429.21 378.90 1417
7,204.00 73.23 86.18 7,013.55 -313.15 458.45 408.17 16.35
7,236.00 76.07 85.48 7,022.02 -310.91 489.23 438.99 9.12
7,267.00 78.42 85.07 7,028.87 -308.41 519.36 469.17 7.69
7,286.00 80.78 85.87 7,032.30 -306.94 537.98 487.82 13.09
7,373.00 85.16 88.10 7,042.94 -302.41 624.18 574.10 5.64
7,405.00 86.45 88.45 7,045.28 -301.45 656.08 606.01 418
7,436.00 86.82 88.91 7,047.10 -300.73 687.02 636.96 1.90
7,467.00 88.06 89.06 7,048.49 -300.18 717.98 667.93 4.03
7,531.00 90.96 89.32 7,049.03 -299.28 781.97 731.92 4.55
7,626.00 90.74 87.84 7,047.63 -296.93 876.93 826.90 1.57
7,721.00 91.63 86.96 7,045.66 -292.62 971.81 921.86 1.32
7,816.00 92.90 87.17 7,041.91 -287.76 1,066.61 1,016.74 1.35
7,911.00 92.38 87.05 7,037.53 -282.97 1,161.38 1,111.60 0.56
8,006.00 91.91 87.59 7,033.97 -278.53 1,256.21 1,206.50 0.75
8,101.00 90.40 86.16 7,032.06 -273.36 1,351.05 1,301.43 2.19
8,196.00 88.98 85.10 7,032.57 -266.12 1,445.77 1,396.28 1.87
8,291.00 89.91 85.20 7,033.49 -258.09 1,540.42 1,491.09 0.98
8,385.00 90.15 87.40 7,033.44 -252.02 1,634.22 1,585.00 2.35
8,480.00 89.91 89.37 7,033.40 -249.34 1,729.18 1,679.99 2.09
8,575.00 91.76 89.23 7,032.01 -248.18 1,824.15 1,774.98 1.95
8,670.00 90.03 88.85 7,030.53 -246.59 1,919.13 1,869.96 1.86
8,765.00 88.21 91.69 7,031.99 -247.04 2,014.10 1,964.90 3.55
8,859.00 86.79 93.45 7,036.09 -251.25 2,107.91 2,058.59 2.40
8,953.00 88.24 93.05 7,040.16 -256.57 2,201.67 2,152.21 1.60
9,048.00 88.64 90.43 7,042.75 -259.46 2,296.58 2,247.04 2.79
9,143.00 89.20 87.94 7,044 .54 -258.10 2,391.55 2,342.01 2.69
9,238.00 87.97 86.77 7,046.89 -253.72 2,486.41 2,436.95 1.79
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Survey Report for Nelson K27-63HN - Sperry MWD Surveys

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +EI-W Section Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft)
9,333.00 87.44 86.35 7,050.69 -248.03 2,581.16 2,531.81 0.71
9,428.00 88.40 88.98 7,054.14 24416 2,676.01 2,626.72 2.95
9,523.00 90.34 89.35 7,055.18 -242.77 2,770.99 2,721.70 2.08
9,618.00 90.74 91.14 7,054.29 -243.18 2,865.98 2,816.66 1.93
9,713.00 89.41 89.61 7,054.16 -243.80 2,960.98 2,911.62 213
9,808.00 90.37 88.75 7,054.35 -242.44 3,055.97 3,006.61 1.36
9,902.00 88.00 88.89 7,055.68 -240.51 3,149.93 3,100.60 2.53
9,998.00 89.32 88.39 7,057.93 -238.23 3,245.87 3,196.57 1.47
10,093.00 89.72 88.32 7,058.72 -235.50 3,340.83 3,291.56 0.43
10,188.00 90.37 88.01 7,058.65 -232.46 3,435.78 3,386.56 0.76
10,283.00 90.62 89.59 7,057.83 -230.47 3,530.75 3,481.55 1.68
10,378.00 92.29 89.69 7,055.42 -229.87 3,625.72 3,576.51 1.76
10,473.00 91.20 88.93 7,052.52 -228.73 3,720.66 3,671.45 1.40
10,568.00 90.52 88.81 7,051.10 -226.86 3,815.64 3,766.44 0.73
10,664.00 89.47 88.00 7,051.11 -224.19 3,911.60 3,862.44 1.38
10,759.00 91.27 85.67 7,050.49 -218.94 4,006.44 3,957.37 3.10
10,853.00 91.30 85.13 7,048.38 -211.40 4,100.11 4,051.19 0.58
10,948.00 89.69 86.07 7,047.56 -204.12 4,194.82 4,146.04 1.96
11,043.00 90.43 85.97 7,047.46 -197.52 4,289.59 4,240.93 0.79
11,138.00 89.26 86.71 7,047.72 -191.46 4,384.40 4,335.85 1.46
11,234.00 91.08 86.47 7,047.44 -185.75 4,480.22 4,431.78 1.91
11,328.00 89.81 88.46 7,046.71 -181.59 4,574.12 4,525.74 2.51
11,423.00 89.88 88.93 7,046.96 -179.43 4,669.10 4,620.74 0.50
11,518.00 90.83 88.85 7,046.37 -177.59 4,764.08 4,715.74 1.00
11,612.00 90.74 87.81 7,045.09 -174.85 4,858.03 4,809.73 1.11
11,708.00 91.02 90.80 7,043.61 -173.69 4,954.00 4,905.70 3.13
11,803.00 92.38 90.49 7,040.79 -174.75 5,048.95 5,000.60 1.47
11,898.00 90.93 91.38 7,038.05 -176.30 5,143.89 5,095.49 1.79
11,992.00 87.78 91.94 7,039.11 -179.03 5,237.83 5,189.35 3.40
12,088.00 89.29 90.94 7,041.56 -181.44 5,333.77 5,285.21 1.89
12,183.00 85.98 91.13 7,045.48 -183.15 5,428.66 5,380.04 3.49
12,278.00 86.17 91.15 7,051.98 -185.04 5,523.42 5,474.73 0.20
12,372.00 87.94 89.69 7,056.81 -185.72 5,617.28 5,568.56 2.44
12,467.00 89.54 89.34 7,058.90 -184.92 5,712.25 5,663.52 1.72
12,503.00 89.35 89.92 7,059.25 -184.69 5,748.25 5,699.52 1.70

Final MWD Survey

12,562.00 89.35 89.92 7,059.92 -184.61 5,807.25 5,758.50 0.00
Survey Projection to TD - Estimated BHL: 1313' FSL 773' FWL

Survey Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W Comment
(ft) (ft) (ft) (ft)
791.00 790.95 -6.39 4.22  First MWD Survey
12,503.00 7,059.25 -184.69 5,748.25  Final MWD Survey
12,562.00 7,059.92 -184.61 5,807.25  Survey Projection to TD
12,562.00 7,059.92 -184.61 5,807.25  Estimated BHL: 1313' FSL 773' FWL
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Survey Report for Nelson K27-63HN - Sperry MWD Surveys
Vertical Section Information
Angle Origin Origin Start
Type Target Azimuth Type +N/_S +E[-W TVD
() (ft) (ft) (ft)
User No Target (Freehand) 170.69  Slot 0.00 0.00 0.00
Target Nelson 88.74  User -305.00 50.00 6,000.00
K27-63HN_PlanA - Rev0_BHL
Survey tool program
From To Survey/Plan Survey Tool
(ft) (ft)
791.00 12,562.00  Sperry MWD Surveys MWD
Targets
Target Name Dip Dip
- hit/miss Angle Dir. TVD +N/-S +El-W Northing Easting
targe-t S ) ) (ft) (f) (f) (ft) (ft) Latitude Longitude
Nelson 0.00 0.00 0.00 0.00 0.00 1,345,613.68 3,203,135.01 40°16'47.352 N 104° 46'18.912 W
- survey hits target center
- Polygon
Nelson 0.00 0.00 7,047.00 -177.13 5,852.67 1,345,436.56 3,208,987.43 40° 16'45.120 N 104° 45' 3.420 W
- survey misses target center by 47.82ft at 12562.00ft MD (7059.92 TVD, -184.61 N, 5807.25 E)
- Point
Nelson 0.00 0.00 0.00 0.00 0.00 1,345,613.68 3,203,135.01 40°16'47.352 N 104° 46'18.912 W
- survey hits target center
- Polygon
Nelson 0.00 0.00 0.00 0.00 0.00 1,345,613.68 3,203,135.01 40°16'47.352 N 104° 46'18.912 W
- survey hits target center
- Polygon
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 27-T4AN-R66W - Nelson K27-63HN

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

Vertical Depths are relative to KB @ 4776.00ft (H&P 322). Northing and Easting are relative to Nelson K27-63HN

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° 30' 0.000 W°, 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: 0.99995697

Grid Coordinates of Well: 1,345,613.68 ft N, 3,203,135.01 ft E
Geographical Coordinates of Well: 40° 16' 47.35" N, 104° 46' 18.91" W
Grid Convergence at Surface is: 0.47°

Based upon Minimum Curvature type calculations, at a Measured Depth of 12,562.00ft
the Bottom Hole Displacement is 5,810.18ft in the Direction of 91.82° (Grid).

Magnetic Convergence at surface is: -8.37° (12 June 2011, , BGGM2011)

G

Magnetic Model. BGGM 2011
T M Date: 12-Jun-11
Declination: 8.84°
Inclination/Dip: 66.95"°
Field Strength: 53038

Grid North is0.47° East of True North (Grid Convergence)
lagnetic North is 8.84° East of True North (Magnetic Declination)
agnetic North is 8.37° East of Grid North (Magnetic Convergence)

To convert a True Direction to a Grid Direction, Subtract 0.47°
h convert a Magnetic Direction to a True Direction, Add 8.84° East
To convert a Magnetic Direction to a Grid Direction, &dd 8.37°
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