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WELLBORE TARGET DETAILS
Name TVD +N/-S +E/-W Northing Easting Latitude Longitude Shape
Surface #32N-15HZ 0.00 0.00 0.00 14608660.84 1647772.01 40.224981°N 104.973649°W  Point
Land Box Entry #32N-15HZ 6957.48 224.47 -828.48 14608885.06 1646943.46 40.225597°N 104.976617°W  Point
BHL #32N-15HZ 7072.28 117.72 -6476.60 14608776.63 1641295.37 40.225302°N 104.996852°W  Point
Section Line Entry #32N-15HZ 7099.14 226.51 -1678.60 14608886.85 1646093.34 40.225603°N 104.979663°W  Point
LP OH #32N-15HZ 7099.78 222.19 -1263.67 14608882.65 1646508.27 40.225591°N 104.978176°W  Point
Crectes By Mot Comenn. Dete. 3887, Ay 1 2016 PRECISION DIRECTIONAL SERVICES, INC. 713.435.6250




Precision Drilling Corporation

Survey Report
Company: US ROCKIES WATTENBERG PLANNING Local Co-ordinate Reference:  Well #32N-15HZ
Project: WELD-NAD83-UTMFT13N TVD Reference: 4935'GL+20'KB @ 4955.00usft (PD461)
Site: 3N-68W-15 Docheff 11-14HZ MD Reference: 4935'GL+20'KB @ 4955.00usft (PD461)
Well: #32N-15HZ North Reference: True
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature
Design: Original Hole Database: Compass_Rockies
Project WELD-NAD83-UTMFT13N
Map System: Universal Transverse Mercator (US Survey Fee System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Zone 13N (108 W to 102 W)
Site 3N-68W-15 Docheff 11-14HZ
Site Position: Northing: 14,608,685.96 usft | atitude: 40.225050°N
From: Lat/Long Easting: 1,647,788.19 usft  Longitude: 104.973591°W
Position Uncertainty: 0.00 usft  Slot Radius: 13.20 in Grid Convergence: 0.02 °
Well #32N-15HZ
Well Position +N/-S 0.00 usft Northing: 14,608,660.83 usft Latitude: 40.224981°N
+E/-W 0.00 usft Easting: 1,647,772.01 usfi Longitude: 104.973649°W
Position Uncertainty 3.28 usft Wellhead Elevation: 0.00 usft Ground Level: 4,935.00 usft
Wellbore Original Hole
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2015 03/01/16 8.44 66.71 52,425
Design Original Hole
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) )
0.00 0.00 0.00 269.37
Survey Program Date 04/11/16
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
121.00 12,712.00 Survey #1 (Original Hole) APC_ISCWSA REV 2 MV Fixed:v2:crustal field declination
12,780.00 12,780.00 Survey #2 (Original Hole) APC_BLIND OWSG BLIND
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
121.00 0.62 65.11 121.00 0.28 0.59 -0.60 0.51 0.51 0.00
216.00 0.97 69.68 215.99 0.77 1.81 -1.82 0.37 0.37 4.81
311.00 1.06 335.46 310.98 1.85 2.20 -2.22 1.57 0.09 -99.18
414.00 2.20 313.49 413.94 4.08 0.37 -0.42 1.24 111 -21.33
509.00 4.22 294.68 508.78 6.79 -4.13 4.05 2.37 2.13 -19.80
605.00 6.86 299.43 604.33 11.08 -12.33 12.21 2.79 2.75 4.95
700.00 6.60 293.98 698.67 16.09 -22.26 22.08 0.73 -0.27 -5.74
794.00 7.39 289.41 791.97 20.30 -32.90 32.67 1.03 0.84 -4.86
889.00 8.97 285.37 886.01 24.29 -45.80 45.53 1.77 1.66 -4.25
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Precision Drilling Corporation
Survey Report

Company: US ROCKIES WATTENBERG PLANNING
Project: WELD-NAD83-UTMFT13N
Site: 3N-68W-15 Docheff 11-14HZ
Well: #32N-15HZ
Wellbore: Original Hole
Design: Original Hole
Survey
Measured Vertical
Depth Inclination  Azimuth Depth
(usft) ©) ©) (usft)
984.00 9.67 286.42 979.75
1,078.00 10.55 294.86 1,072.30
1,173.00 10.82 294.33 1,165.65
1,267.00 9.67 297.32 1,258.15
1,361.00 10.90 300.48 1,350.64
1,455.00 11.17 301.54 1,442.90
1,550.00 10.20 293.63 1,536.26
1,644.00 12.05 289.76 1,628.49
1,739.00 10.90 294.86 1,721.59
1,872.00 9.23 290.11 1,852.54
1,937.00 9.15 286.76 1,916.71
2,030.00 9.94 284.48 2,008.42
2,124.00 10.46 292.56 2,100.94
2,218.00 9.67 289.22 2,193.49
2,312.00 9.85 297.84 2,286.14
2,405.00 9.06 294.85 2,377.87
2,498.00 9.94 301.00 2,469.60
2,593.00 9.50 299.95 2,563.23
2,685.00 9.41 305.39 2,653.99
2,778.00 10.90 299.07 2,745.53
2,871.00 10.38 296.25 2,836.93
2,966.00 9.23 292.39 2,930.54
3,059.00 10.29 289.93 3,022.20
3,154.00 9.58 285.71 3,115.77
3,248.00 10.11 294.14 3,208.39
3,341.00 9.06 287.82 3,300.09
3,434.00 9.50 291.51 3,391.88
3,529.00 10.11 295.73 3,485.49
3,715.00 10.11 296.96 3,668.60
3,808.00 10.20 295.55 3,760.15
3,901.00 8.00 297.48 3,851.97
3,994.00 5.80 285.53 3,944.30
4,089.00 3.96 277.27 4,038.95
4,182.00 1.85 277.62 4,131.82
4,275.00 0.70 206.08 4,224.80
4,369.00 0.62 199.22 4,318.80
4,462.00 0.62 221.55 4,411.79
4,557.00 0.35 243.34 4,506.79
4,650.00 0.53 332.64 4,599.79
4,746.00 0.62 358.48 4,695.78
4,932.00 1.23 344.95 4,881.76
5,024.00 141 333.17 4,973.73
5,118.00 0.70 142.45 5,067.73

Local Co-ordinate Reference:
TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:
+N/-S +E/-W
(usft) (usft)
28.51 -60.60
34.36 -75.98
41.69 -92.00
48.95 -107.05
57.08 -121.72
66.35 -137.14
74.53 -152.69
81.19 -169.55
88.32 -187.04
97.27 -208.46
100.55 -218.31
104.69 -233.16
110.00 -248.90
115.87 -264.23
122.22 -278.80
129.02 -292.48
136.23 -306.00
144.36 -319.82
152.51 -332.53
161.19 -346.42
169.16 -361.62
175.85 -376.34
181.52 -391.04
186.56 -406.63
192.05 -421.69
197.63 -436.11
202.68 -450.22
209.18 -465.03
223.67 -494.28
230.92 -508.99
237.46 -522.16
241.70 -532.43
243.40 -540.31
244,01 -544.98
243.70 -546.72
242.70 -547.14
241.85 -547.64
241.34 -548.24
241.59 -548.69
242.50 -548.91
245.44 -549.46
247.40 -550.22
247.98 -550.40

Vertical
Section
(usft)

60.28
75.60
91.53
106.50
121.09

136.41
151.86
168.65
186.05
207.38

217.19
232.00
247.67
262.94
277.44

291.04
304.48
318.22
330.83
344.62

359.73
374.38
389.02
404.55
419.55

433.91
447.96
462.70
491.79
506.42

519.52
529.74
537.60
542.27
544.01

544.44
544.95
545.56
546.00
546.21

546.72
547.47
547.64

Well #32N-15HZ

4935'GL+20'KB @ 4955.00usft (PD461)
4935'GL+20'KB @ 4955.00usft (PD461)

True

Minimum Curvature
Compass_Rockies

Dogleg
Rate

Build Turn
Rate Rate

(°/100usft) (°/100usft)  (°/100usft)

0.76
1.83
0.30
1.35
1.44

0.36
1.85
2.12
1.61
1.40

0.83
0.94
1.62
1.04
1.56

1.00
1.44
0.50
0.98
2.00

0.79
1.39
1.22
1.07
1.63

1.60
0.80
0.99
0.12
0.28

2.39
2.81
2.07
2.27
1.89

0.12
0.26
0.34
0.68
0.28

0.35
0.35
2.24

0.74 1.11
0.94 8.98
0.28 -0.56
-1.22 3.18
1.31 3.36
0.29 1.13
-1.02 -8.33
1.97 -4.12
-1.21 5.37
-1.26 -3.57
-0.12 -6.15
0.85 -2.45
0.55 8.60
-0.84 -3.55
0.19 9.17
-0.85 -3.22
0.95 6.61
-0.46 -1.11
-0.10 5.91
1.60 -6.80
-0.56 -3.03
-1.21 -4.06
1.14 -2.65
-0.75 -4.44
0.56 8.97
-1.13 -6.80
0.47 3.97
0.64 4.44
0.00 0.66
0.10 -1.52
-2.37 2.08
-2.37 -12.85
-1.94 -8.69
-2.27 0.38
-1.24 -76.92
-0.09 -7.30
0.00 24.01
-0.28 22.94
0.19 96.02
0.09 26.92
0.33 -7.27
0.20 -12.80
-0.76 180.09
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Precision Drilling Corporation
Survey Report

Company: US ROCKIES WATTENBERG PLANNING

Project: WELD-NAD83-UTMFT13N

Site: 3N-68W-15 Docheff 11-14HZ

Well: #32N-15HZ

Wellbore: Original Hole

Design: Original Hole

Survey

Measured Vertical

Depth Inclination  Azimuth Depth
(usft) ©) ©) (usft)
5,213.00 0.18 175.84 5,162.72
5,308.00 1.58 114.32 5,257.71
5,402.00 141 127.86 5,351.68
5,497.00 1.67 122.41 5,446.64
5,590.00 1.43 115.02 5,539.61
5,682.00 0.70 109.05 5,631.59
5,775.00 0.35 165.30 5,724.59
5,867.00 0.70 161.78 5,816.59
5,960.00 0.18 156.68 5,909.58
6,053.00 0.26 194.83 6,002.58
6,149.00 0.09 321.92 6,098.58
6,244.00 0.53 187.45 6,193.58
6,339.00 0.26 298.01 6,288.58
6,434.00 0.18 14.65 6,383.58
6,528.00 10.11 264.26 6,477.09
6,623.00 17.85 266.37 6,569.21
6,717.00 21.81 265.84 6,657.62
6,811.00 29.99 264.61 6,742.11
6,904.00 36.84 265.14 6,819.69
6,999.00 43.00 269.71 6,892.53
7,092.00 52.85 270.94 6,954.77
7,096.49 53.24 270.98 6,957.47

Land Box Entry #32N-15HZ

7,186.00
7,281.00
7,375.00
7,469.00
7,562.00

61.03
68.76
75.71
81.60
90.57

LP OH #32N-15HZ

7,657.00
7,751.00
7,846.00
7,940.00
7,977.00

89.96
90.31
90.48
89.34
89.03

271.64
270.41
269.36
266.37
271.29

270.77
271.12
271.12
268.83
268.83

Section Line Entry #32N-15HZ

8,035.00
8,130.00
8,224.00
8,318.00
8,412.00

8,506.00
8,602.00
8,697.00
8,791.00

88.55
87.41
88.99
89.16
88.72

91.01
90.04
90.40
90.22

268.83
268.66
268.83
267.78
267.78

269.54
269.01
270.41
270.94

7,006.01
7,046.29
7,074.95
7,093.44
7,099.78

7,099.34
7,099.12
7,098.47
7,098.62
7,099.14

7,100.36
7,103.71
7,106.67
7,108.18
7,109.92

7,110.14
7,109.26
7,108.90
7,108.39

Local Co-ordinate Reference:
TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:

+N/-S
(usft)

247.37
246.68

245.44
243.98
242.76
242.09
241.63

240.83
240.15
239.81
239.66
239.29

238.95
239.20
238.51
236.75
234.57

231.10
226.54
223.96
224.41
224.47

226.21
227.72
227.52
224.06
222.19

223.90
225.45
227.31
227.27
226.51

225.33
223.25
221.19
218.41
214.77

212.57
211.36
210.88
211.98

+E/-W
(usft)

-550.03
-548.83

-546.73
-544.64
-542.45
-540.87
-540.27

-540.02
-5639.78
-5639.78
-539.88
-539.98

-540.23
-540.38
-548.58
-571.44
-603.25

-644.12
-695.10
-755.95
-824.89
-828.48

-903.58
-989.53
-1,078.99
-1,171.03
-1,263.67

-1,358.66
-1,452.64
-1,547.62
-1,641.62
-1,678.60

-1,736.58
-1,831.50
-1,925.42
-2,019.37
-2,113.28

-2,207.25
-2,303.23
-2,398.23
-2,492.22

Vertical
Section
(usft)

547.28
546.08

544.00
541.93
539.74
538.18
537.58

537.34
537.11
537.11
537.21
537.32

537.57
537.72
545.92
568.80
600.63

641.54
692.57
753.44
822.37
825.96

901.04
986.96
1,076.42
1,168.50
1,261.15

1,356.11
1,450.08
1,545.03
1,639.02
1,676.01

1,734.00
1,828.93
1,922.87
2,016.85
2,110.79

2,204.78
2,300.77
2,395.76
2,489.74

Well #32N-15HZ
4935'GL+20'KB @ 4955.00usft (PD461)

4935'GL+20'KB @ 4955.00usft (PD461)
True

Minimum Curvature
Compass_Rockies

Dogleg Build Turn
Rate Rate Rate
(°/100usft) (°/100usft)  (°/100usft)

0.59 -0.55 35.15
1.58 1.47 -64.76
0.42 -0.18 14.40
0.31 0.27 -5.74
0.34 -0.26 -7.95
0.80 -0.79 -6.49
0.63 -0.38 60.48
0.38 0.38 -3.83
0.56 -0.56 -5.48
0.17 0.09 41.02
0.34 -0.18 132.39
0.63 0.46 -141.55
0.70 -0.28 116.38
0.29 -0.08 80.67
10.82 10.56 -117.44
8.16 8.15 2.22
4.22 4.21 -0.56
8.72 8.70 -1.31
7.37 7.37 0.57
7.18 6.48 4.81
10.64 10.59 1.32
8.72 8.70 0.82
8.72 8.70 0.74
8.22 8.14 -1.29
7.47 7.39 -1.12
7.00 6.27 -3.18
10.99 9.65 5.29
0.84 -0.64 -0.55
0.53 0.37 0.37
0.18 0.18 0.00
2.72 -1.21 -2.44
0.83 -0.83 0.00
0.83 -0.83 0.00
1.21 -1.20 -0.18
1.69 1.68 0.18
1.13 0.18 -1.12
0.47 -0.47 0.00
3.07 2.44 1.87
1.15 -1.01 -0.55
1.52 0.38 1.47
0.60 -0.19 0.56
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Precision Drilling Corporation
Survey Report

Company: US ROCKIES WATTENBERG PLANNING
Project: WELD-NAD83-UTMFT13N
Site: 3N-68W-15 Docheff 11-14HZ
Well: #32N-15HZ
Wellbore: Original Hole
Design: Original Hole
Survey
Measured Vertical
Depth Inclination  Azimuth Depth
(usft) ©) ©) (usft)
8,886.00 90.66 272.52 7,107.66
8,980.00 90.48 273.58 7,106.73
9,074.00 89.87 271.12 7,106.44
9,168.00 90.40 269.18 7,106.22
9,263.00 89.43 269.71 7,106.36
9,357.00 90.57 268.13 7,106.36
9,452.00 91.54 267.43 7,104.61
9,545.00 91.01 267.07 7,102.54
9,640.00 89.34 266.72 7,102.25
9,735.00 89.96 267.95 7,102.83
9,829.00 91.71 269.18 7,101.46
9,923.00 91.01 268.83 7,099.23
10,016.00 90.57 269.36 7,097.95
10,111.00 89.78 269.01 7,097.66
10,204.00 90.22 270.06 7,097.66
10,299.00 91.71 271.29 7,096.06
10,393.00 90.84 270.94 7,093.96
10,485.00 89.60 270.77 7,093.61
10,580.00 89.87 269.71 7,094.05
10,674.00 91.19 270.59 7,093.18
10,769.00 91.01 271.12 7,091.36
10,863.00 90.22 270.94 7,090.35
10,957.00 89.87 271.82 7,090.28
11,049.00 89.78 270.41 7,090.56
11,144.00 91.71 270.24 7,089.32
11,239.00 91.54 269.89 7,086.63
11,333.00 90.40 269.71 7,085.04
11,427.00 88.99 269.18 7,085.54
11,522.00 90.48 267.78 7,085.98
11,617.00 91.54 267.95 7,084.30
11,712.00 91.10 267.95 7,082.11
11,806.00 90.31 267.07 7,080.96
11,901.00 91.54 266.20 7,079.42
11,996.00 90.75 265.84 7,077.52
12,090.00 89.34 265.14 7,077.45
12,185.00 90.40 266.20 7,077.67
12,279.00 89.08 265.32 7,078.09
12,373.00 89.78 265.32 7,079.03
12,468.00 91.19 264.96 7,078.22
12,563.00 91.45 264.79 7,076.03
12,712.00 90.75 265.32 7,073.17
12,780.00 90.75 265.32 7,072.28

BHL #32N-15HZ

Local Co-ordinate Reference:
TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:

+N/-S
(usft)

214.85

219.85
223.71
223.95
223.03
221.26

217.58
213.12
207.98
203.56
201.21

199.57
198.10
196.75
196.00
197.12

198.95
200.32
200.72
200.96
202.38

204.07
206.33
208.12
208.66
208.77

208.44
207.53
205.01
201.47
198.08

193.99
188.42
181.82
174.43
167.26

160.31
152.64
144.59
136.11
123.27

117.72

+E/-W
(usft)

-2,587.17

-2,681.03
-2,774.94
-2,868.94
-2,963.93
-3,057.91

-3,152.82
-3,245.69
-3,340.55
-3,435.44
-3,529.40

-3,623.36
-3,716.33
-3,811.32
-3,904.32
-3,999.29

-4,093.25
-4,185.24
-4,280.24
-4,374.23
-4,469.20

-4,563.18
-4,657.15
-4,749.13
-4,844.12
-4,939.08

-5,033.06
-5,127.05
-5,222.01
-5,316.93
-5,411.85

-5,505.75
-5,600.57
-5,695.32
-5,789.03
-5,883.75

-5,977.49
-6,071.17
-6,165.83
-6,260.42
-6,408.84

-6,476.60

Vertical
Section
(usft)

2,584.65

2,678.45
2,772.32
2,866.30
2,961.30
3,055.29

3,150.24
3,243.15
3,338.06
3,433.00
3,526.97

3,620.94
3,713.93
3,808.93
3,901.93
3,996.89

4,090.82
4,182.78
4,277.77
4,371.75
4,466.71

4,560.66
4,654.60
4,746.56
4,841.53
4,936.48

5,030.47
5,124.46
5,219.44
5,314.40
5,409.34

5,503.28
5,598.16
5,692.98
5,786.76
5,881.56

5,975.37
6,069.13
6,163.86
6,258.55
6,407.09

6,474.92

Well #32N-15HZ
4935'GL+20'KB @ 4955.00usft (PD461)

4935'GL+20'KB @ 4955.00usft (PD461)
True

Minimum Curvature
Compass_Rockies

Dogleg Build Turn
Rate Rate Rate
(°/100usft) (°/100usft)  (°/100usft)

1.73 0.46 1.66
1.14 -0.19 1.13
2.70 -0.65 -2.62
2.14 0.56 -2.06
1.16 -1.02 0.56
2.07 1.21 -1.68
1.26 1.02 -0.74
0.69 -0.57 -0.39
1.80 -1.76 -0.37
1.45 0.65 1.29
2.28 1.86 1.31
0.83 -0.74 -0.37
0.74 -0.47 0.57
0.91 -0.83 -0.37
1.22 0.47 1.13
2.03 1.57 1.29
1.00 -0.93 -0.37
1.36 -1.35 -0.18
1.15 0.28 -1.12
1.69 1.40 0.94
0.59 -0.19 0.56
0.86 -0.84 -0.19
1.01 -0.37 0.94
1.54 -0.10 -1.53
2.04 2.03 -0.18
0.41 -0.18 -0.37
1.23 -1.21 -0.19
1.60 -1.50 -0.56
2.15 1.57 -1.47
1.13 1.12 0.18
0.46 -0.46 0.00
1.26 -0.84 -0.94
1.59 1.29 -0.92
0.91 -0.83 -0.38
1.67 -1.50 -0.74
1.58 1.12 1.12
1.69 -1.40 -0.94
0.74 0.74 0.00
1.53 1.48 -0.38
0.33 0.27 -0.18
0.59 -0.47 0.36
0.00 0.00 0.00
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Precision Drilling Corporation
Survey Report

Company: US ROCKIES WATTENBERG PLANNING Local Co-ordinate Reference:  Well #32N-15HZ
Project: WELD-NAD83-UTMFT13N TVD Reference: 4935'GL+20'KB @ 4955.00usft (PD461)
Site: 3N-68W-15 Docheff 11-14HZ MD Reference: 4935'GL+20'KB @ 4955.00usft (PD461)
Well: #32N-15HZ North Reference: True
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature
Design: Original Hole Database: Compass_Rockies
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
Design Targets
Target Name
- hit/miss target Dip Angle Dip Dir. TVD +N/-S +E/-W Northing Easting
- Shape ) ) (usft) (usft) (usft) (usft) (usft) Latitude Longitude
Surface #32N-15HZ 0.00 0.00 0.00 0.00 0.00 14,608,660.83 1,647,772.01 40.224981°N 104.973649°W
- actual wellpath hits target center
- Point
Land Box Entry #32N- 0.00 0.00 6,957.48 22447  -828.48 14,608,885.06 1,646,943.46 40.225597°N 104.976617°W
- actual wellpath hits target center
- Point
BHL #32N-15HZ 0.00 0.00 7,072.28 117.72 -6,476.60 14,608,776.63 1,641,295.37 40.225302°N 104.996852°W
- actual wellpath hits target center
- Point
Section Line Entry #3: 0.00 0.00 7,099.14 226.51 -1,678.60 14,608,886.85 1,646,093.34 40.225603°N 104.979663°W
- actual wellpath hits target center
- Point
LP OH #32N-15HZ 0.00 0.00 7,099.78 222.19 -1,263.67 14,608,882.65 1,646,508.27 40.225591°N 104.978176°W
- actual wellpath hits target center
- Point
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
7,096.50 6,957.48 224.47 -828.48 Land Box Entry
7,562.00 7,099.78 222.19 -1,263.67 LP OH
7,977.00 7,099.14 226.51 -1,678.60 Section Line Entry
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