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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Moser H22-711 - Actual Surveys
Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(usft) ) ©) (usft) (usft) (usft) (usft) (°/100usft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
877.00 0.49 11.60 876.99 3.68 0.76 3.71 0.06
9 5/8"
928.00 0.52 11.60 927.99 413 0.85 4.15 0.06
First Sperry MWD Survey at 928.00ft
1,022.00 0.76 17.85 1,021.98 5.14 1.12 5.17 0.27
1,203.00 1.24 24.65 1,202.95 8.06 2.31 8.13 0.27
1,294.00 1.22 28.19 1,293.93 9.81 3.18 9.90 0.09
1,386.00 1.18 29.17 1,385.91 11.50 4.10 11.62 0.05
1,477.00 1.20 33.51 1,476.89 13.11 5.08 13.27 0.10
1,568.00 1.67 49.02 1,567.86 14.77 6.61 14.98 0.67
1,659.00 3.71 63.83 1,658.76 16.94 10.25 17.26 2.35
1,750.00 6.73 74.00 1,749.37 19.71 18.02 20.28 3.46
1,842.00 9.26 76.12 1,840.47 22.97 30.39 23.94 2.77
1,933.00 9.06 74.37 1,930.31 26.66 44.40 28.08 0.38
2,024.00 8.62 73.57 2,020.23 30.52 57.84 32.37 0.50
2,115.00 8.05 69.98 2,110.27 34.63 70.37 36.88 0.85
2,205.00 7.50 67.87 2,199.44 39.00 81.73 41.61 0.69
2,297.00 6.51 67.48 2,290.75 43.26 92.11 46.20 1.08
2,388.00 8.20 64.11 2,381.00 48.07 102.72 51.35 1.92
2,480.00 7.49 64.36 2,472.14 53.53 114.03 57.17 0.77
2,571.00 6.74 62.39 2,562.44 58.57 124.11 62.54 0.87
2,663.00 6.96 58.85 2,653.78 63.96 133.66 68.23 0.52
2,755.00 6.64 57.86 2,745.14 69.67 142.93 74.23 0.37
2,849.00 9.12 68.35 2,838.25 75.31 154.46 80.24 3.04
2,944.00 8.75 66.80 2,932.09 80.93 168.10 86.30 0.46
3,038.00 8.39 62.92 3,025.04 86.87 180.78 92.65 0.72
3,133.00 7.57 58.59 3,119.12 93.29 192.29 99.43 1.07
3,228.00 712 54.87 3,213.35 99.94 202.45 106.40 0.69
3,322.00 5.93 49.51 3,306.74 106.44 210.90 113.18 1.42
3,417.00 7.85 47.32 3,401.05 114.03 219.41 121.03 2.04
3,512.00 6.95 43.21 3,495.25 122.62 228.11 129.90 1.10
3,606.00 9.03 51.53 3,588.34 131.35 237.78 138.94 2.53
3,701.00 7.69 48.84 3,682.33 140.17 248.41 148.10 1.47
3,795.00 6.56 45.24 3,775.60 148.09 256.95 156.29 1.29
3,890.00 8.94 59.46 3,869.74 155.67 26717 164.19 3.20
3,985.00 9.47 64.70 3,963.51 162.76 280.59 171.71 1.04
4,079.00 8.65 66.42 4,056.34 168.89 294.06 178.27 0.92
4,174.00 8.06 63.65 4,150.33 174.71 306.58 184.48 0.75
4,268.00 7.60 65.46 4,243.46 180.21 318.13 190.36 0.56
4,363.00 7.18 64.60 4,337.67 185.37 329.21 195.87 0.46
4,458.00 6.77 61.58 4,431.96 190.58 339.50 201.41 0.58
4,552.00 8.32 65.72 4,525.15 196.01 350.57 207.20 1.75
4,646.00 9.04 66.26 4,618.07 201.78 363.53 213.38 0.77
4,740.00 9.04 67.71 4,710.90 207.56 377.13 219.59 0.24
4,835.00 8.49 64.94 4,804.79 213.36 390.38 225.81 0.73
4,929.00 5.76 73.78 4,898.06 217.62 401.20 230.42 3.12
5,024.00 5.49 68.42 4,992.60 220.62 410.01 233.70 0.62
5,119.00 4.99 63.93 5,087.21 224 11 417.94 237.44 0.68
5,213.00 1.43 57.09 5,181.04 226.54 422.60 240.03 3.80
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Moser H22-711 - Actual Surveys

Measured
Depth Inclination
(usft) )
5,307.00 1.68
5,402.00 1.87
5,497.00 1.74
5,591.00 1.78
5,686.00 0.82
5,780.00 1.57
5,875.00 1.49
5,969.00 1.62
6,064.00 1.45
6,158.00 1.72
6,253.00 1.57
6,348.00 1.88
6,443.00 5.71
6,538.00 11.91
6,633.00 19.48
6,727.00 24.30
6,822.00 32.33
6,916.00 46.06
7,011.00 53.57
7,105.00 62.09
7,200.00 74.42
7,322.00 83.15
7,384.00 85.90
7n

7,443.00 88.52
7,538.00 90.43
7,632.00 90.74
7,727.00 90.71
7,822.00 90.77
7,917.00 90.89
8,011.00 90.37
8,106.00 90.22
8,200.00 88.64
8,295.00 89.14
8,390.00 89.29
8,484.00 89.11
8,579.00 89.75
8,674.00 90.12
8,768.00 90.12
8,863.00 90.12
8,957.00 89.69
9,052.00 90.77
9,146.00 91.39
9,241.00 90.65
9,336.00 90.18
9,525.00 90.18
9,714.00 89.23
9,809.00 89.88
9,904.00 89.88
9,998.00 90.12

10,093.00 90.59

Azimuth
)
56.21
53.95

56.69
50.66
113.27
96.59
82.68

68.09
67.26
55.37
55.70
36.26

353.73
344.79
346.07
344.00
348.82

355.33
352.75
353.55
358.42
357.96

0.09

2.10
0.56
0.23
359.48

359.03
358.77
0.01
359.56
0.59

0.13
359.62
358.95

0.70

0.60

0.08
359.79
359.28
359.96
358.78

0.12
1.60
359.82
359.71
0.22

359.24
1.19
1.41

Vertical
Depth
(usft)

5,275.01
5,369.96

5,464.92
5,558.87
5,653.85
5,747.83
5,842.80

5,936.76
6,031.73
6,125.69
6,220.65
6,315.61

6,410.40
6,504.24
6,595.63
6,682.83
6,766.40

6,839.11
6,900.37
6,950.37
6,985.52
7,009.22

7,015.14

7,018.01
7,018.88
7,017.92
7,016.72

7,015.49
7,014.12
7,013.08
7,012.60
7,013.53

7,015.37
7,016.67
7,017.99
7,018.93
7,019.04

7,018.84
7,018.64
7,018.80
7,018.42
7,016.64

7,014.95
7,014.27
7,013.67
7,014.64
7,015.38

7,015.58
7,015.58
7,014.99

+N/-S

(usft)
227.94
229.63

231.33
233.04
233.71
233.30
233.31

233.96
234.92
236.18
237.73
239.72

245.67
259.85
284.72
318.54
362.33

421.02
493.14
572.07
659.90
779.39

841.09

900.00
994.96
1,088.96
1,183.95

1,278.93
1,373.90
1,467.89
1,562.89
1,656.88

1,751.86
1,846.85
1,940.83
2,035.82
2,130.82

2,224.82
2,319.82
2,413.81
2,508.81
2,602.78

2,697.76
2,792.74
2,981.72
3,170.71
3,265.71

3,360.71
3,454.70
3,549.68

+E/-W
(usft)

424.73
42714

429.60
431.92
433.69
435.58
438.10

440.55
442.90
445.16
447.41
449.40

449.81
446.72
440.32
431.21
420.88

413.21
405.59
396.14
390.14
386.35

385.30

386.43
388.64
389.28
389.04

387.81
385.98
384.98
384.63
384.75

385.35
385.14
383.97
383.68
384.75

385.31
385.20
384.44
383.81
382.78

381.87
383.29
385.63
384.86
384.80

384.35
384.71
386.86

Vertical
Section
(usft)
241.50
243.26

245.04
246.83
247.55
247.20
247.29

248.02
249.06
250.39
252.01
254.06

260.03
274.09
298.74
332.26
375.69

434.11
505.94
584.52
672.11
791.42

853.06

911.97
1,006.96
1,100.92
1,195.86

1,290.75
1,385.62
1,479.52
1,574.46
1,668.41

1,763.36
1,858.29
1,952.19
2,047.12
2,142.10

2,236.07
2,331.01
2,424.94
2,519.86
2,613.75

2,708.65
2,803.63
2,992.59
3,181.46
3,276.40

3,371.34
3,465.30
3,560.29

Dogleg
Rate
(°/100usft)
0.27
0.21

0.16
0.20
1.66
0.87
0.40

0.44
0.18
0.45
0.16
0.69

4.74
6.66
7.98
5.19
8.78

15.23
8.17
9.09

13.82
7.7

5.60

5.60
2.58
0.48
0.79

0.48
0.30
1.43
0.50
2.01

0.72
0.56
0.74
1.96
0.40

0.55
0.31
0.71
1.34
1.42

1.61
1.63
0.94
0.51
0.87

1.03
2.09
0.55
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Moser H22-711 - Actual Surveys

Measured

Depth Inclination
(usft) )
10,187.00 90.77
10,282.00 90.68
10,471.00 90.71
10,566.00 89.72
10,660.00 90.46
10,846.00 90.80
10,937.00 89.57
11,028.00 89.29
11,119.00 89.35
11,302.00 91.14
11,393.00 89.91
11,484.00 90.06
11,575.00 89.94
11,666.00 89.94
11,848.00 90.40
11,939.00 89.54
12,030.00 89.75
12,122.00 89.82
12,213.00 91.33
12,305.00 91.30
12,396.00 91.94
12,488.00 90.03
12,583.00 89.29
12,677.00 88.92
12,772.00 90.12
12,867.00 91.45
12,961.00 89.85
13,056.00 90.31
13,150.00 90.09
13,339.00 89.57
13,434.00 88.37
13,528.00 88.37
13,623.00 89.69
13,717.00 90.22
13,812.00 90.99
14,001.00 90.12
14,096.00 91.76
14,190.00 90.49
14,285.00 88.80
14,379.00 89.66
14,474.00 90.71
14,663.00 88.95
14,758.00 89.17
14,853.00 89.63
14,947.00 90.22
15,042.00 90.40
15,137.00 89.26
15,231.00 89.45
15,325.00 90.12
15,419.00 91.26
15,513.00 90.15

Azimuth
)
1.01
359.91

359.74
358.60

0.86
359.73
359.33

359.90
359.17
0.69
1.29
1.21

1.09
0.34
358.95
358.48
358.05

357.56
358.55
359.30
0.62
1.01

1.14
0.41
359.57
358.68
359.72

359.38
0.24
359.70
0.53
359.92

359.83
0.04
359.54
0.1
359.59

0.25
0.49
1.39
1.69
1.43

0.76
0.09
359.50
358.90
359.55

358.58
357.94
356.77
357.53

Vertical
Depth
(usft)

7,013.88
7,012.68

7,010.38
7,010.03
7,009.88
7,007.83
7,007.54

7,008.44
7,009.52
7,008.74
7,007.91
7,007.93

7,007.93
7,008.03
7,007.49
7,007.54
7,008.10

7,008.44
7,007.53
7,005.42
7,002.85
7,001.27

7,001.83
7,003.30
7,004.09
7,002.79
7,001.73

7,001.59
7,001.26
7,001.83
7,003.53
7,006.21

7,007.82
7,007.89
7,006.89
7,005.06
7,003.50

7,001.65
7,002.24
7,003.50
7,003.20
7,003.76

7,005.32
7,006.31
7,006.43
7,005.92
7,006.20

7,007.26
7,007.61
7,006.48
7,005.32

+N/-S

(usft)
3,643.65
3,738.64

3,927.62
4,022.61
4,116.60
4,302.58
4,393.58

4,484.57
4,575.56
4,758.55
4,849.53
4,940.50

5,031.49
5,122.48
5,304.47
5,395.45
5,486.40

5,578.33
5,669.27
5,761.23
5,852.19
5,944 .17

6,039.15
6,133.13
6,228.12
6,323.10
6,417.08

6,512.07
6,606.07
6,795.07
6,890.05
6,984.01

7,079.00
7,173.00
7,267.99
7,456.98
7,551.96

7,645.94
7,740.93
7,834.91
7,929.87
8,118.79

8,213.76
8,308.75
8,402.75
8,497.74
8,592.73

8,686.71
8,780.67
8,874.56
8,968.43

+E/-W
(usft)

388.85
389.61

389.03
387.66
387.21
388.17
387.42

386.81
386.07
385.85
387.42
389.41

391.23
392.37
391.24
389.20
386.45

382.92
379.83
378.11
378.04
379.35

381.14
382.41
382.39
380.94
379.63

378.88
378.57
378.47
378.66
379.03

378.82
378.72
378.37
377.79
377.54

377.41
378.02
379.57
382.12
387.26

389.08
389.78
389.45
388.12
386.84

385.30
382.45
378.11
373.44

Vertical
Section
(usft)
3,654.28
3,749.24

3,938.11
4,033.00
4,126.93
4,312.85
4,403.77

4,494.70
4,585.62
4,768.50
4,859.48
4,950.48

5,041.47
5,132.45
5,314.31
5,405.18
5,496.00

5,687.77
5,678.56
5,770.42
5,861.33
5,953.30

6,048.28
6,142.26
6,237.20
6,332.08
6,425.97

6,520.89
6,614.83
6,803.73
6,898.67
6,992.59

7,087.52
7,181.47
7,276.40
7,465.27
7,560.20

7,654.12
7,749.09
7,843.07
7,938.06
8,127.05

8,222.03
8,317.00
8,410.93
8,505.83
8,600.73

8,694.61
8,788.43
8,882.13
8,975.80

Dogleg
Rate
(°/100usft)
0.47
1.16

0.09
1.59
2.53
0.63
1.42

0.70
0.80
1.28
1.50
0.19

0.19
0.82
0.80
1.08
0.53

0.54
1.98
0.82
1.61
2.12

0.79
0.87
1.54
1.68
2.03

0.60
0.94
0.40
1.54
0.65

1.39
0.61
0.97
0.55
1.81

1.52
1.80
1.32
1.15
0.94

0.74
0.86
0.89
0.66
1.38

1.05
0.99
1.74
1.43
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Moser H22-711 - Actual Surveys

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft)
15,701.00 90.52 358.83 7,004.22 9,156.33 367.47 9,163.41 0.72
15,795.00 88.98 359.91 7,004.63 9,250.32 366.43 9,257.32 2.00
15,889.00 89.45 359.48 7,005.92 9,344.31 365.93 9,351.24 0.68
15,984.00 90.59 359.35 7,005.89 9,439.30 364.96 9,446.16 1.21
16,077.00 88.24 359.98 7,006.84 9,5632.29 364.42 9,539.08 2.62
16,171.00 88.03 358.53 7,009.90 9,626.23 363.20 9,632.93 1.56
16,265.00 88.89 359.55 7,012.42 9,720.18 361.62 9,726.78 1.42
16,454.00 88.95 358.84 7,015.99 9,909.12 358.97 9,915.54 0.38
16,548.00 89.63 359.50 7,017.15 10,003.11 357.61 10,009.43 1.01
16,642.00 90.71 359.19 7,016.87 10,097.10 356.53 10,103.34 1.20
16,736.00 90.43 359.16 7,015.94 10,191.08 355.18 10,197.23 0.30
16,830.00 90.59 359.17 7,015.10 10,285.07 353.81 10,291.13 0.17
16,924.00 89.94 358.37 7,014.67 10,379.04 351.79 10,384.99 1.10
17,110.00 91.39 357.85 7,012.51 10,564.93 345.66 10,570.58 0.83
17,204.00 91.70 357.40 7,009.97 10,658.81 341.77 10,664.29 0.58
17,298.00 92.25 356.95 7,006.73 10,752.64 337.14 10,757.92 0.76
17,348.00 92.66 356.17 7,004.59 10,802.50 334.14 10,807.66 1.76

Final Sperry MWD Survey at 17348.00ft
17,410.00 92.66 356.17 7,001.71 10,864.30 330.00 10,869.29 0.00

Straight Line Projection to TD at 17410.00ft

Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W Comment
(usft) (usft) (usft) (usft)
928.00 927.99 413 0.85 First Sperry MWD Survey at 928.00ft
17,348.00 7,004.59 10,802.50 334.14 Final Sperry MWD Survey at 17348.00ft
17,410.00 7,001.71 10,864.30 330.00 Straight Line Projection to TD at 17410.00ft

Vertical Section Information

Angle Origin Origin Start
Type Target Azimuth Type +N/_S +E/-W TVD
(°) (usft) (usft) (usft)
Target Moser H22-711_Rev 1.84 Slot 0.00 0.00 0.00
AO0_BHL

Survey tool program

From To Survey/Plan Survey Tool
(usft) (usft)
928.00 7,322.00 Intermediate Sperry MWD Surveys MWD
7,443.00 17,410.00  Production Sperry MWD Surveys MWD+IFR1+MS_WY

Casing Details

Measured Vertical Casing Hole
Depth Depth Name Diameter Diameter
(usft) (usft) (*) (*)

877.00 876.99 95/8" 9-5/8 13-3/4
7,384.00 7,015.14 7" 7 8-3/4
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Moser H22-711 - Actual Surveys
Wellbore Targets
Target Name Dip Dip
- hit/miss target  Angle  Dir. TVD +N/-S Northing Easting
- Shape ) ) (usft) (usft) (usft) (usft) Latitude Longitude
Moser H22-711_RevA 0.00  0.00 0.00 0.01 0.00 1,317,805.28  3,239,642.80 40.202590 -104.642040
- actual wellpath misses target center by 0.01usft at 0.00usft MD (0.00 TVD, 0.00 N, 0.00 E)
- Point
Moser H22-711_RevA 0.00 0.00 7,018.00  10,867.33 349.99 1,328,672.13  3,239,992.78 40.232410 -104.640410

- actual wellpath misses target center by 25.96usft at 17410.00usft MD (7001.71 TVD, 10864.30 N, 330.00 E)

- Point

Directional Difficulty Index

Average Dogleg over Survey: 1.42 °/100usft

Net Tortousity applicable to Plans: 0.82 °/100usft

Audit Info

Maximum Dogleg over Survey:

Directional Difficulty Index:

15.23 °/100usft at 6,916.00
usft

6.836
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