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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Douglas LC35-780 - 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
614.00 0.41 71.73 613.99 0.68 2.07 -0.69 0.07
9 5/8"
664.00 0.44 71.73 663.99 0.80 242 -0.80 0.07
First Sperry MWD Survey at 664.00ft
759.00 0.35 96.71 758.99 0.88 3.06 -0.88 0.20
853.00 0.22 76.72 852.99 0.89 3.52 -0.89 0.17
948.00 0.07 346.76 947.99 0.99 3.68 -0.99 0.24
1,042.00 0.14 272.99 1,041.99 1.05 3.55 -1.05 0.15
1,134.00 0.24 308.44 1,133.99 1.17 3.29 -1.18 0.16
1,225.00 0.28 289.64 1,224.99 1.37 2.93 -1.37 0.10
1,317.00 0.17 296.80 1,316.99 1.50 2.60 -1.51 0.12
1,409.00 0.15 7.82 1,408.99 1.68 2.49 -1.69 0.20
1,500.00 0.07 4.77 1,499.99 1.86 2.51 -1.86 0.09
1,592.00 2.03 206.34 1,591.97 0.45 1.79 -0.46 2.28
1,682.00 2.31 198.71 1,681.90 -2.69 0.51 2.69 0.45
1,774.00 5.05 189.46 1,773.71 -8.44 -0.76 8.44 3.04
1,865.00 8.70 203.05 1,864.04 -18.73 -4.11 18.74 4.36
1,955.00 8.48 201.65 1,953.03 -31.16 -9.22 31.17 0.34
2,047.00 8.17 198.66 2,044.06 -43.66 -13.82 43.67 0.58
2,138.00 7.90 198.48 2,134.17 -55.72 -17.87 55.74 0.30
2,228.00 7.72 197.97 2,223.34 -67.33 -21.69 67.36 0.21
2,320.00 7.47 196.56 2,314.53 -78.94 -25.30 78.97 0.34
2,411.00 7.34 195.65 2,404.77 -90.21 -28.56 90.24 0.19
2,503.00 7.20 195.71 2,496.03 -101.42 -31.71 101.45 0.15
2,594.00 7.54 187.77 2,586.28 -112.83 -34.06 112.86 1.18
2,689.00 7.56 187.14 2,680.46 -125.20 -35.68 125.24 0.09
2,783.00 7.51 187.36 2,773.64 -137.43 -37.23 137.47 0.06
2,878.00 7.36 186.32 2,867.85 -149.64 -38.70 149.67 0.21
2,972.00 6.80 185.04 2,961.13 -161.16 -39.85 161.20 0.62
3,067.00 8.64 193.22 3,055.27 -173.71 -41.97 173.75 225
3,162.00 7.95 191.29 3,149.27 -187.10 -44.89 187.15 0.78
3,256.00 7.88 190.17 3,242.38 -199.82 -47.30 199.87 0.18
3,351.00 8.04 190.84 3,336.46 -212.76 -49.70 212.80 0.19
3,445.00 8.29 191.76 3,429.51 -225.85 -52.32 225.90 0.30
3,540.00 8.39 191.43 3,523.50 -239.34 -55.09 239.40 0.12
3,635.00 8.63 190.42 3,617.46 -253.15 -57.75 253.20 0.30
3,729.00 8.43 188.46 3,710.42 -266.90 -60.04 266.96 0.38
3,824.00 8.00 187.73 3,804.44 -280.34 -61.95 280.40 0.47
3,918.00 7.31 182.29 3,897.61 -292.80 -63.07 292.86 1.06
4,013.00 6.90 178.71 3,991.88 -304.54 -63.19 304.60 0.64
4,107.00 8.30 189.50 4,085.05 -316.88 -64.18 316.94 212
4,202.00 7.67 187.14 4,179.13 -329.93 -66.10 329.99 0.75
4,297.00 7.03 185.18 4,273.35 -342.01 -67.41 342.08 0.72
4,391.00 6.96 190.00 4,366.65 -353.35 -68.92 353.42 0.63
4,486.00 5.95 189.58 4,461.05 -363.87 -70.74 363.94 1.06
4,581.00 5.05 185.28 4,555.61 -372.89 -71.94 372.96 1.04
4,675.00 4.00 174.67 4,649.32 -380.28 -72.02 380.35 1.42
4,770.00 3.34 157.15 4,744.13 -386.13 -70.64 386.19 1.36
4,865.00 2.79 160.12 4,838.99 -390.85 -68.78 390.92 0.60
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Weld County, CO (NAD 83)

Design Report for Douglas LC35-780 - Actual Surveys

Measured
Depth
(usft)

4,959.00
5,054.00

5,149.00
5,243.00
5,338.00
5,433.00
5,527.00

5,621.00
5,715.00
5,809.00
5,903.00
5,997.00

6,092.00

6,185.00

6,280.00

6,311.00

6,357.00
7n

6,437.00
6,531.00
6,625.00
6,719.00
6,813.00

6,908.00
7,003.00
7,099.00
7,191.00
7,286.00

7,380.00
7,474.00
7,568.00
7,662.00
7,756.00

7,851.00
7,946.00
8,040.00
8,135.00
8,230.00

8,324.00
8,419.00
8,514.00
8,608.00
8,702.00

8,797.00
8,891.00
8,985.00
9,079.00
9,173.00

9,267.00
9,361.00
9,456.00

Inclination
)
0.96
0.79

0.79
0.89
1.04
11.56
23.40

28.61
34.10
37.73
43.26
55.97

59.55
68.82
81.87
84.32
85.13

86.55
88.89
88.40
87.84
88.86

91.17
91.51
92.37
90.89
90.55

90.96
90.89
91.17
91.29
90.62

90.83
90.40
89.54
91.48
91.14

90.68
91.26
90.43
90.68
90.40

88.92
89.44
88.86
88.24
87.75

88.86
90.34
89.69

Azimuth
)
125.64
125.36

127.31
122.55
116.24
196.12
200.50

191.37
181.67
179.62
179.59
177.11

176.50
177.29
180.82
181.20
180.41

179.03
179.45
178.38
178.51
180.40

180.37
180.73
180.55
178.82
179.42

179.78
178.26
177.95
178.80
179.03

179.09
179.21
178.76
178.93
178.30

178.01
179.16
178.37
179.05
178.91

178.23
178.98
178.59
178.96
178.73

178.65
178.49
178.02

Vertical
Depth
(usft)

4,932.94
5,027.93

5,122.92
5,216.91
5,311.89
5,406.24
5,495.74

5,580.23
5,660.52
5,736.64
5,808.10
5,868.88

5,919.55
5,960.01
5,984.00
5,987.72
5,991.95

5,997.75
6,001.49
6,003.71
6,006.80
6,009.51

6,009.48
6,007.26
6,004.01
6,001.39
6,000.20

5,998.96
5,997 .44
5,995.75
5,993.73
5,992.17

5,990.97
5,989.95
5,990.00
5,989.15
5,986.98

5,985.48
5,983.88
5,982.48
5,981.57
5,980.68

5,981.24
5,982.59
5,983.98
5,986.36
5,989.65

5,992.43
5,993.09
5,993.06

+N/-S

(usft)
-393.46
-394.30

-395.08
-395.87
-396.64
-406.20
-432.83

-472.42
-520.89
-576.01
-637.03
-708.44

-788.65
-872.16
-963.84
-994.61
-1,040.41

-1,120.19
-1,214.10
-1,308.06
-1,401.97
-1,495.92

-1,590.92
-1,685.88
-1,781.82
-1,873.78
-1,968.76

-2,062.75
-2,156.72
-2,250.65
-2,344.59
-2,438.56

-2,5633.54
-2,628.52
-2,722.51
-2,817.48
-2,912.43

-3,006.37
-3,101.32
-3,196.29
-3,290.26
-3,384.24

-3,479.21
-3,573.17
-3,667.14
-3,761.08
-3,855.01

-3,948.94
-4,042.91
-4,137.86

+E/-W
(usft)

-67.36
-66.18

-65.12
-63.99
-62.60
-64.47
-73.66

-84.64
-89.85
-90.43
-90.01
-87.81

-83.32
-78.81
-77.39
-77.93
-78.57

-78.18
-76.93
-75.15
-72.60
-71.71

-72.35
-73.26
-74.33
-73.83
-72.37

-71.71
-70.10
-66.99
-64.33
-62.55

-60.99
-59.58
-57.92
-56.00
-53.71

-50.68
-48.34
-46.29
-44.17
-42.50

-40.13
-37.84
-35.85
-33.84
-31.94

-29.80
-27.45
-24.56

Vertical
Section
(usft)
393.53
394.37

395.14
395.93
396.70
406.26
432.90

472.50
520.98
576.10
637.11
708.52

788.73
872.23
963.91
994.68
1,040.48

1,120.27
1,214.18
1,308.13
1,402.04
1,495.99

1,590.98
1,685.95
1,781.89
1,873.85
1,968.83

2,062.82
2,156.79
2,250.72
2,344.65
2,438.62

2,533.60
2,628.58
2,722.56
2,817.53
2,912.48

3,006.41
3,101.37
3,196.33
3,290.30
3,384.28

3,479.24
3,573.20
3,667.17
3,761.11
3,855.04

3,948.97
4,042.93
4,137.88

Dogleg
Rate
(°/100usft)
2.20
0.18

0.03
0.13
0.19
12.02
12.66

6.98
7.92
4.07
5.88
13.67

3.81
10.00
14.20

8.00

247

2.47
2.53
1.25
0.61
2.28

243
0.52
0.92
2.47
0.73

0.58
1.62
0.44
0.91
0.75

0.23
0.47
1.03
2.05
0.75

0.58
1.36
1.21
0.77
0.33

1.71
0.97
0.74
0.77
0.58

1.18
1.58
0.84
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)

Design Report for Douglas LC35-780 - Actual Surveys

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(usft) ©) °) (usft) (usft) (usft) (usft) (°/100usft)
9,550.00 90.49 178.07 5,992.91 -4,231.80 -21.35 4,231.82 0.85
9,644.00 92.06 178.68 5,990.82 -4,325.74 -18.69 4,325.76 1.79
9,738.00 92.47 178.69 5,987.11 -4,419.64 -16.53 4,419.66 0.44
9,832.00 93.21 178.38 5,982.45 -4,513.50 -14.13 4,513.51 0.85
9,926.00 91.60 181.33 5,978.50 -4,607.40 -13.89 4,607.41 3.57
10,021.00 91.54 181.58 5,975.90 -4,702.33 -16.31 4,702.35 0.27
10,115.00 91.85 181.83 5,973.12 -4,796.25 -19.10 4,796.27 0.42
10,216.00 93.02 181.94 5,968.83 -4,897.10 -22.42 4,897.12 1.16
Final Sperry MWD Survey at 10216.00ft
10,283.00 93.02 181.94 5,965.30 -4,963.97 -24.69 4,963.99 0.00
Douglas LC35-780_Rev A0_BHL
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W Comment
(usft) (usft) (usft) (usft)
664.00 663.99 0.80 242 First Sperry MWD Survey at 664.00ft
10,216.00 5,968.83 -4,897.10 -22.42 Final Sperry MWD Survey at 10216.00ft
10,283.00 5,965.30 -4,963.97 -24.69 Straight Line Projection to TD at 10283.00ft
Vertical Section Information
Angle Origin Origin Start
Type Target Azimuth Type +N/_S +El-W TVD
() (usft) (usft) (usft)
Target Douglas LC35-780_Rev 180.06 Slot 0.00 0.00 0.00
AO_BHL
Survey tool program
From To Survey/Plan Survey Tool
(usft) (usft)
664.00 6,311.00 Intermediate Sperry MWD Surveys MWD
6,437.00 10,283.00  Production Sperry MWD Surveys MWD
Casing Details
Measured Vertical Casing Hole
Depth Depth Name Diameter Diameter
(usft) (usft) ") ")
614.00 613.99 95/8" 9-5/8 13-3/4
6,357.00 599195 7" 7 8-3/4
Wellbore Targets
Target Name Dip Dip
- hit/miss target  Angle  Dir. TVD +N/-S +EI-W Northing Easting
- Shape ©) ©) (usft) (usft) (usft) (usft) (usft) Latitude Longitude
Douglas LC35-780_Re  0.00 0.00 0.00 0.02 0.00 1,507,262.81 3,429,224.65 40.715540 -103.951570
- actual wellpath misses target center by 0.02usft at 0.00usft MD (0.00 TVD, 0.00 N, 0.00 E)
- Point
Douglas LC35-780_Re  0.00 0.00 5,983.00 -4,966.65 -4.78 1,502,296.20 3,429,219.87 40.701910 -103.951900
- actual wellpath misses target center by 26.77usft at 10283.00usft MD (5965.30 TVD, -4963.97 N, -24.69 E)
- Point
11 January, 2016 - 10:09 Page 4 of 6 COMPASS



HALLIBURTON

Noble Energy
Weld County, CO (NAD 83)

Design Report for Douglas LC35-780 - Actual Surveys

Directional Difficulty Index

Average Dogleg over Survey: 1.62 °/100usft
Net Tortousity applicable to Plans: 0.58 °/100usft
Audit Info

Maximum Dogleg over Survey:

Directional Difficulty Index:

14.20 °/100usft at 6,280.00
usft

6.153

11 January, 2016 - 10:09

Page 5 of 6

COMPASS



Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 26-T9N-59W (JD & Douglas LC PAD) - Douglas
LC35-780 - Plan A

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

Vertical Depths are relative to KB = 24' @ 4836.00usft (H&P 343). Northing and Easting are relative to Douglas LC35-780
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 -105.500000°, Longitude Origin:0.000000°, Latitude Origin:40.783333°

False Easting: 3,000,000.00usft, False Northing: 1,000,000.00usft, Scale Reduction: 0.99998970

Grid Coordinates of Well: 1,507,262.79 usft N, 3,429,224.65 usft E
Geographical Coordinates of Well: 40° 42' 55.94" N, 103° 57' 05.65" W
Grid Convergence at Surface is: 1.00°

Based upon Minimum Curvature type calculations, at a Measured Depth of 10,283.00usft
the Bottom Hole Displacement is 4,964.03usft in the Direction of 180.28° (Grid).

Magnetic Convergence at surface is: -7.03° (26 December 2015, , BGGM2015)

G

MagneticModel: BGGM2015
T M Date: 26-Dec-15
Declination: 8.03°
Inclination/Dip:  67.35°
Field Strength: 52830

Grid Northis 1.00° East of True North (Grid Convergence)
Magretic North is 8.03° East of True North (Magnetic Declination)
Magretic Northis 7.03° East of Giid North (Magnetic Convergence)

To convert a True Direction to a Grid Direction, Subtract 1.00°
To convert a Magnetic Direction to a True Direction, Add 8.03° East
To convert aMagnetic Direction to a Grid Direction, Add 7.03°
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