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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Wells Ranch AE32-670 - Final 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
623.00 0.45 79.66 622.99 0.44 2.41 2.44 0.07
9 5/8"
734.00 0.53 79.66 733.99 0.61 3.34 3.38 0.07
First Sperry MWD Survey at 734.00° MD
828.00 0.57 91.25 827.99 0.68 4.23 4.28 0.13
919.00 0.59 90.43 918.98 0.66 5.16 5.20 0.02
1,011.00 0.62 91.46 1,010.98 0.65 6.13 6.16 0.03
1,105.00 0.51 89.69 1,104.97 0.64 7.05 7.08 0.12
1,210.00 0.65 93.00 1,209.97 0.61 8.12 8.14 0.14
1,304.00 0.74 112.77 1,303.96 0.35 9.21 9.20 0.27
1,397.00 0.58 113.77 1,396.95 -0.08 10.19 10.13 0.17
1,491.00 0.62 127.09 1,490.95 -0.58 11.03 10.92 0.15
1,582.00 0.33 126.34 1,581.94 -1.03 11.64 11.47 0.32
1,674.00 0.28 114.84 1,673.94 -1.28 12.05 11.86 0.09
1,767.00 0.06 227.25 1,766.94 -1.41 12.23 12.02 0.33
1,861.00 0.28 126.04 1,860.94 -1.58 12.38 12.15 0.32
1,954.00 0.33 129.18 1,953.94 -1.88 12.77 12.51 0.06
2,046.00 0.38 159.21 2,045.94 -2.33 13.08 12.78 0.21
2,138.00 0.56 156.04 2,137.94 -3.03 13.37 13.00 0.20
2,232.00 0.50 154.78 2,231.93 -3.82 13.73 13.28 0.07
2,324.00 3.02 348.72 2,323.90 -1.80 13.43 13.18 3.81
2,418.00 4.69 335.01 2,417.68 4.1 11.32 11.68 2.02
2,509.00 5.94 332.03 2,508.29 11.64 7.54 8.68 1.41
2,602.00 6.11 328.54 2,600.77 20.11 2.70 4.72 0.43
2,695.00 7.37 321.98 2,693.13 29.03 -3.56 -0.60 1.59
2,786.00 9.03 321.61 2,783.20 39.23 -11.59 -7.56 1.83
2,976.00 9.01 321.57 2,970.85 62.57 -30.09 -23.61 0.01
3,070.00 8.62 319.48 3,063.74 73.69 -39.25 -31.59 0.54
3,165.00 8.89 318.14 3,157.63 84.57 -48.77 -39.96 0.36
3,260.00 8.41 316.12 3,251.55 95.04 -58.48 -48.57 0.60
3,355.00 8.81 318.32 3,345.48 105.49 -68.14 -57.12 0.55
3,449.00 8.31 314.67 3,438.43 115.64 -77.75 -65.66 0.79
3,544.00 9.06 320.99 3,5632.35 126.28 -87.35 -74.12 1.28
3,639.00 9.89 321.42 3,626.05 138.47 -97.14 -82.64 0.88
3,734.00 10.43 321.01 3,719.56 151.53 -107.64 -91.76 0.57
3,828.00 9.79 317.34 3,812.10 164.02 -118.41 -101.21 0.97
3,923.00 9.64 316.78 3,905.74 175.75 -129.33 -110.89 0.19
4,017.00 9.57 315.57 3,998.42 187.07 -140.19 -120.55 0.23
4,112.00 8.95 313.95 4,092.18 197.84 -151.04 -130.25 0.71
4,207.00 8.77 320.67 4,186.05 208.57 -160.95 -139.02 1.1
4,302.00 9.53 321.66 4,279.84 220.34 -170.42 -147.25 0.82
4,396.00 9.31 320.90 4,372.57 232.34 -180.04 -155.61 0.27
4,491.00 8.91 320.49 4,466.37 243.98 -189.57 -163.91 0.43
4,586.00 7.92 318.94 4,560.35 254.59 -198.55 -171.77 1.07
4,680.00 9.60 320.06 4,653.25 265.49 -207.83 -179.91 1.80
4,775.00 9.06 316.47 4,746.99 276.98 -218.07 -188.93 0.84
4,869.00 8.28 315.69 4,839.92 287.19 -227.89 -197.67 0.84
4,964.00 9.27 320.77 4,933.81 298.02 -237.51 -206.15 1.32
5,059.00 8.63 320.28 5,027.65 309.43 -246.91 -214.34 0.68
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE32-670 - Final Surveys

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

5,154.00 7.94 311.02 5,121.66 319.22 -256.41 -222.81 1.58
5,248.00 8.73 322.92 5,214.68 329.17 -265.61 -230.95 2.01
5,343.00 9.31 324.09 5,308.50 341.14 -274.47 -238.55 0.64
5,438.00 8.27 321.80 5,402.38 352.74 -283.20 -246.06 1.15
5,532.00 8.95 320.39 5,495.32 363.68 -292.04 -253.75 0.76
5,627.00 8.14 318.57 5,589.27 374.42 -301.20 -261.78 0.90
5,722.00 8.83 324.56 5,683.23 385.40 -309.88 -269.31 1.18
5,769.00 10.39 336.67 5,729.57 392.23 -313.65 -272.37 5.42
5,816.00 12.79 350.57 5,775.62 401.26 -316.18 -273.97 7.80
5,863.00 14.54 356.97 5,821.29 412.29 -317.35 -274.02 4.92
5,911.00 16.46 358.48 5,867.54 425.10 -317.85 -273.22 4.09
5,958.00 19.09 358.61 5,912.30 439.44 -318.21 -272.13 5.60
6,006.00 23.09 357.40 5,957.07 456.70 -318.83 -271.00 8.38
6,053.00 27.16 359.02 5,999.62 476.64 -319.43 -269.58 8.78
6,100.00 31.88 3.84 6,040.51 499.77 -318.78 -266.59 11.24
6,147.00 35.67 11.84 6,079.59 525.59 -315.14 -260.35 12.42
6,195.00 36.69 18.76 6,118.35 552.87 -307.65 -250.15 8.77
6,242.00 36.75 26.86 6,156.05 578.73 -296.78 -236.71 10.30
6,290.00 37.95 35.62 6,194.23 603.55 -281.68 -219.18 11.34
6,337.00 40.20 46.10 6,230.76 625.85 -262.31 -197.66 14.83
6,385.00 42.41 56.16 6,266.85 645.63 -237.67 -171.14 14.57
6,432.00 45.16 66.62 6,300.83 661.09 -209.17 -141.22 16.46
6,480.00 46.17 75.49 6,334.40 672.19 -176.75 -107.85 13.38
6,574.00 48.36 78.09 6,398.20 687.94 -109.55 -39.40 3.09
6,669.00 56.97 81.53 6,455.77 701.16 -35.27 35.84 9.51
6,763.00 70.39 85.68 6,497.36 710.34 48.26 119.87 14.81
6,810.00 76.69 86.97 6,510.68 713.22 93.22 164.89 13.66
6,858.00 78.15 87.25 6,521.13 715.58 140.01 211.68 3.09
6,905.00 79.09 87.25 6,530.40 717.79 186.03 257.69 2.00
6,939.00 84.04 88.71 6,535.39 718.98 219.63 291.23 15.17
6,985.00 87.19 88.63 6,538.91 720.04 265.48 336.95 6.84
m
7,014.00 89.17 88.58 6,539.83 720.75 294.45 365.85 6.84
7,108.00 89.41 89.53 6,540.99 722.30 388.43 459.50 1.04
7,203.00 89.60 89.58 6,541.81 723.03 483.43 554.09 0.21
7,297.00 91.26 90.06 6,541.11 723.33 577.42 647.63 1.84
7,391.00 89.04 89.04 6,540.86 724.07 671.41 741.21 2.60
7,486.00 88.77 88.44 6,542.68 726.16 766.37 835.89 0.69
7,580.00 90.28 90.07 6,543.46 727.38 860.35 929.52 2.36
7,674.00 91.17 91.72 6,542.27 725.91 954.33 1,022.86 1.99
7,768.00 90.65 91.48 6,540.78 723.29 1,048.28 1,116.07 0.61
7,862.00 90.09 89.05 6,540.17 722.85 1,142.27 1,209.53 2.65
7,956.00 90.74 89.89 6,539.49 723.72 1,236.26 1,303.13 1.13
8,051.00 90.52 90.81 6,538.44 723.14 1,331.25 1,397.57 1.00
8,145.00 90.71 93.44 6,537.43 719.65 1,425.17 1,490.66 2.81
8,239.00 90.00 90.91 6,536.85 716.09 1,519.10 1,583.74 2.80
8,333.00 90.31 91.15 6,536.60 714.40 1,613.08 1,677.07 0.42
8,427.00 89.94 89.88 6,536.39 713.55 1,707.07 1,770.50 1.41
8,522.00 90.03 88.86 6,536.42 714.60 1,802.07 1,865.11 1.08
8,616.00 89.63 87.36 6,536.70 717.70 1,896.01 1,958.89 1.65
8,710.00 90.12 87.71 6,536.90 721.74 1,989.93 2,052.73 0.64
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Wells Ranch AE32-670 - Final Surveys

Measured

Depth Inclination
(usft) )

8,804.00 90.86
8,899.00 89.60
8,993.00 89.78
9,088.00 89.78
9,183.00 90.55
9,278.00 89.29
9,467.00 90.40
9,562.00 89.54
9,656.00 89.97
9,751.00 90.62
9,846.00 90.49
9,940.00 90.43
10,035.00 89.54
10,130.00 89.72
10,224.00 90.28
10,319.00 91.20
10,412.00 90.52
10,506.00 90.59
10,691.00 90.62
10,783.00 90.37
10,876.00 88.37
10,969.00 89.14
11,062.00 92.19
11,155.00 91.54
11,247.00 91.94
11,340.00 90.18
11,433.00 91.33
11,526.00 91.36
11,618.00 89.91
11,803.00 89.04
11,895.00 87.50
12,085.00 86.64
12,179.00 88.43
12,274.00 90.00
12,369.00 89.88
12,463.00 89.57
12,557.00 88.80
12,652.00 90.31
12,746.00 91.60
12,841.00 91.94
12,935.00 89.51
13,030.00 89.26
13,125.00 90.40
13,220.00 90.77
13,315.00 90.37
13,409.00 90.74
13,504.00 90.65
13,598.00 91.57
13,693.00 92.44
13,788.00 92.87
13,883.00 91.82

Azimuth
)
89.01
86.34

86.30
86.00
89.05
87.74
88.88

87.86
88.19
88.90
89.11
88.71

88.23
88.34
88.86
89.63
88.03

88.14
88.23
87.75
84.85
86.18

87.29
88.19
90.12
89.29
90.24

88.38
85.91
87.08
86.66
86.31

87.74
87.73
87.34
87.62
86.85

87.28
87.95
87.32
87.29
88.80

87.97
87.72
86.24
86.41
85.47

86.60
89.59
89.99
90.61

Vertical
Depth
(usft)

6,536.10
6,535.72

6,536.22
6,536.59
6,536.32
6,536.45
6,536.96

6,537.01
6,537.41
6,536.92
6,536.00
6,535.25

6,535.27
6,535.89
6,535.89
6,534.66
6,533.26

6,532.35
6,530.40
6,529.60
6,530.63
6,532.65

6,531.57
6,528.54
6,525.75
6,524.03
6,522.80

6,520.62
6,519.60
6,521.29
6,524.07
6,533.78

6,537.83
6,539.13
6,539.23
6,539.68
6,541.02

6,541.75
6,540.19
6,537.25
6,536.06
6,537.08

6,537.36
6,536.39
6,535.45
6,534.54
6,533.39

6,531.57
6,528.24
6,523.84
6,519.95

+N/-S

(usft)

724.43
728.28

734.32
740.70
744.80
747 .46
753.03

755.73
758.97
761.39
763.04
764.82

767.36
770.20
772.50
773.75
775.65

778.79
784.65
787.88
793.88
801.15

806.44
810.11
811.47
811.94
812.33

813.45
818.03
829.34
834.36
845.99

850.86
854.62
858.70
862.84
867.37

872.23
876.15
880.06
884.48
887.72

890.40
893.97
898.98
905.00
911.73

918.23
921.38
921.73
921.23

+E/-W

(usft)
2,083.88
2,178.79

2,272.60
2,367.38
2,462.28
2,557.24
2,746.15

2,841.11
2,935.05
3,030.02
3,125.00
3,218.98

3,313.94
3,408.90
3,502.87
3,597.85
3,690.82

3,784.76
3,969.66
4,061.60
4,154.39
4,247.08

4,339.91
4,432.78
4,524.73
4,617.70
4,710.69

4,803.66
4,895.53
5,080.17
5,171.99
5,361.38

5,455.16
5,550.07
5,644.99
5,738.89
5,832.77

5,927.64
6,021.55
6,116.42
6,210.30
6,305.24

6,400.20
6,495.12
6,589.98
6,683.79
6,778.54

6,872.29
6,967.17
7,062.07
7,156.99

Vertical
Section
(usft)
2,146.47
2,241.29

2,335.22
2,430.16
2,524.99
2,619.73
2,808.24

2,902.98
2,996.77
3,091.50
3,186.16
3,279.83

3,374.57
3,469.33
3,563.05
3,657.67
3,750.35

3,844.13
4,028.67
4,120.46
4,213.38
4,306.33

4,399.22
4,491.99
4,583.60
4,676.15
4,768.70

4,861.30
4,953.16
5,138.00
5,229.86
5,419.46

5,513.25
5,608.05
5,702.89
5,796.74
5,890.59

5,985.47
6,079.29
6,174.07
6,267.92
6,362.69

6,457.44
6,552.24
6,647.12
6,741.05
6,836.00

6,929.93
7,024.64
7,119.08
7,213.46

Dogleg
Rate
(°/100usft)
1.59
3.1

0.20
0.32
3.31
1.91
0.84

1.40
0.58
1.01
0.26
0.43

1.06
0.22
0.81
1.26
1.87

0.14
0.05
0.59
3.79
1.65

3.49
1.19
2.14
2.09
1.60

2.00
3.1
0.79
1.73
0.49

244
1.65
0.43
0.44
1.16

1.65
1.55
0.75
2.59
1.61

1.48
0.47
1.61
0.43
0.99

1.55
3.28
0.62
1.28
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE32-670 - Final Surveys

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft)
13,977.00 89.57 90.78 6,518.81 920.09 7,250.97 7,306.85 2.40
14,072.00 89.17 90.40 6,519.86 919.12 7,345.96 7,401.25 0.58
14,167.00 89.23 90.58 6,521.18 918.30 7,440.94 7,495.67 0.20
14,262.00 88.37 90.25 6,523.17 917.61 7,535.92 7,590.09 0.97
14,357.00 89.85 90.28 6,524.65 917.18 7,630.90 7,684.54 1.56
14,451.00 91.14 89.99 6,523.84 916.95 7,724.90 7,778.03 1.41
14,546.00 92.10 89.67 6,521.15 917.24 7,819.86 7,872.53 1.07
14,641.00 91.73 89.86 6,517.98 917.63 7,914.80 7,967.03 0.44
14,735.00 91.97 89.07 6,514.94 918.50 8,008.75 8,060.58 0.88
14,830.00 92.43 88.23 6,511.30 920.74 8,103.65 8,155.22 1.01
14,925.00 92.44 87.88 6,507.26 923.96 8,198.51 8,249.92 0.37
15,114.00 93.85 86.49 6,496.89 933.23 8,386.99 8,438.37 1.05
15,209.00 92.96 87.68 6,491.25 938.05 8,481.70 8,533.08 1.56
15,303.00 92.62 87.24 6,486.67 942.21 8,575.49 8,626.82 0.59
15,493.00 93.95 86.65 6,475.78 952.32 8,764.91 8,816.28 0.77
15,587.00 92.47 86.62 6,470.52 957.83 8,858.59 8,910.04 1.57
15,681.00 92.84 87.06 6,466.17 963.00 8,952.35 9,003.84 0.61
15,775.00 91.45 89.77 6,462.65 965.60 9,046.24 9,097.51 3.24
15,870.00 91.94 89.79 6,459.84 965.96 9,141.19 9,192.02 0.52
16,064.00 92.50 89.78 6,452.32 966.69 9,335.05 9,384.95 0.29
16,083.00 92.37 89.90 6,451.52 966.74 9,354.03 9,403.84 0.93

First Sperry MWD Survey at 16083.00ft

16,147.74 92.37 89.90 6,448.84 966.86 9,418.72 9,468.21 0.00
Wells Ranch AE32-670_Rev A0_BHL
16,149.00 92.37 89.90 6,448.79 966.86 9,419.97 9,469.46 0.00

Straight Line Projection to TD at 16149.00ft

Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W Comment
(usft) (usft) (usft) (usft)
734.00 733.99 0.61 3.34 First Sperry MWD Survey at 734.00' MD
16,083.00 6,451.52 966.74 9,354.03 First Sperry MWD Survey at 16083.00ft
16,149.00 6,448.79 966.86 9,419.97 Straight Line Projection to TD at 16149.00ft

Vertical Section Information

Angle Origin Origin Start
Type Target Azimuth Type +N/_S +EI-W TVD
(°) (usft) (usft) (usft)
Target Wells Ranch AE32-670_Rev 84.19 Slot 0.00 0.00 0.00
AO_BHL

Survey tool program

From To Survey/Plan Survey Tool
(usft) (usft)

734.00 6,939.00 Intermediate Surveys MWD
6,939.00 16,149.00 Production Surveys MWD+IFR1+MS_WY
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Wells Ranch AE32-670 - Final Surveys
Casing Details
Measured Vertical Casing Hole
Depth Depth Name Diameter Diameter
(usft) (usft) )] ]
623.00 9 5/8" 9-5/8 13-3/4
6,985.00 6,538.91 7" 7 8-3/4
Wellbore Targets
Target Name Dip Dip
- hit/miss target  Apgle  Dir. TVD +N/-8 +E/-W Northing Easting
- Shape °) °) (usft) (usft) (usft) (usft) (usft) Latitude Longitude
Wells Ranch AE32-67(  0.00 0.00 0.00 0.02 0.00 1,407,021.01 3,318,862.98 40.445020 -104.354320
- actual wellpath misses target center by 0.02usft at 0.00usft MD (0.00 TVD, 0.00 N, 0.00 E)
- Point
Wells Ranch AE32-67(  0.00 0.00 6,501.00 957.90 9,420.89 1,407,978.85 3,328,283.52 40.447310 -104.320430

- actual wellpath misses target center by 52.97usft at 16147.74usft MD (6448.84 TVD, 966.86 N, 9418.72 E)

- Point

Directional Difficulty Index

Average Dogleg over Survey: 1.69 °/100usft

Net Tortousity applicable to Plans: 0.97 °/100usft

Audit Info

Maximum Dogleg over Survey:

16.46 °/100usft at 6,432.00
usft

Directional Difficulty Index: 6.849
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