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Well Name: HCW FD 24-36D
Surface Location: HCW FD 24-20D Pad Sec.24-T6N-R67W

North American Datum 1983

US State Plane 1983 Colorado Northern Zone
Ground Elevation: 4744.0

D = - I +N/-S  +E/-W Northing Easting Latittude Longitude Slot
irectiona 00 00 1413047.07 3182845.80 40.465356 -104.842847
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: HCW FD 24-20D Pad Sec.24-T6N-R67W
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: Wellbore #1




_ENSIGN

Directional

Great Western

SEC.24-T6N-R67W
HCW FD 24-20D Pad Sec.24-T6N-R67W
HCW FD 24-36D

Wellbore #1

Survey: Survey #1

Standard Survey Report

22 October, 2012



_ENSIGN

Survey Report

Directional
Company: Great Western Local Co-ordinate Reference:  Well HCW FD 24-36D
Project: SEC.24-T6N-R67W TVD Reference: WELL @ 4758.0ft (Original Well Elev)
Site: HCW FD 24-20D Pad Sec.24-T6N-R67W MD Reference: WELL @ 4758.0ft (Original Well Elev)
Well: HCW FD 24-36D North Reference: True
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: Landmark
Project SEC.24-T6N-R67W, Weld County, Colorado
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983 Using Well Reference Point
Map Zone: Colorado Northern Zone Using geodetic scale factor
Site HCW FD 24-20D Pad Sec.24-T6N-R67W

Site Position:
From:

Position Uncertainty:

Well

Well Position

Position Uncertainty

Wellbore

Magnetics

Design
Audit Notes:
Version:

Vertical Section:

Survey Program

From

(fr)
88.0

Survey

Measured
Depth
(ft)

0.0
88.0
241.0
392.0
544.0

604.0
692.0
786.0
881.0
976.0

1,070.0
1,165.0
1,260.0

Northing: 1,413,056.70+t Latitude: 40.465383
Lat/Long Easting: 3,182,817.071t Longitude: -104.842950
0.0 ft Slot Radius: " Grid Convergence: 0.42°
HCW FD 24-36D
+N/-S 0.0ft Northing: 1,413,047.07 ft Latitude: 40.465356
+E/-W 0.0ft Easting: 3,182,845.80 ft Longitude: -104.842847
0.0ft Wellhead Elevation: ft Ground Level: 4,744.0ft
Wellbore #1
Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 8/21/2012 8.75 67.05 53,033
Wellbore #1
1.0 Phase: ACTUAL Tie On Depth: 0.0
Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft) )
0.0 0.0 0.0 94.96
Date 10/22/2012
To
(ft) Survey (Wellbore) Tool Name Description
7,281.0 Survey #1 (Wellbore #1) MWD MWD - Standard
Vertical Vertical Dogleg Build Turn
Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00 0.00
0.50 70.30 88.0 0.1 0.4 0.3 0.57 0.57 0.00
0.80 128.50 241.0 -0.3 1.8 1.8 0.45 0.20 38.04
1.70 125.10 392.0 -2.3 45 4.7 0.60 0.60 -2.25
2.50 138.10 543.9 -6.0 8.5 9.0 0.61 0.53 8.55
2.60 142.30 603.8 -8.1 10.2 10.9 0.35 0.17 7.00
2.90 140.10 691.7 -11.4 12.9 13.8 0.36 0.34 -2.50
1.90 162.60 785.6 -14.7 14.9 16.1 1.44 -1.06 23.94
2.10 169.80 880.6 -17.9 15.7 17.2 0.34 0.21 7.58
0.80 180.10 975.5 -20.3 16.0 17.7 1.39 -1.37 10.84
0.70 177.30 1,069.5 -21.5 16.0 17.8 0.11 -0.11 -2.98
0.40 308.50 1,164.5 -21.9 15.8 17.6 1.06 -0.32 138.11
0.90 294.90 1,259.5 -21.3 14.8 16.6 0.55 0.53 -14.32
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Directional
Company: Great Western
Project: SEC.24-T6N-R67W
Site: HCW FD 24-20D Pad Sec.24-T6N-R67W
Well: HCW FD 24-36D
Wellbore: Wellbore #1
Design: Wellbore #1
Survey
Measured Vertical
Depth Inclination  Azimuth Depth
(% ) ©) (f)
1,354.0 1.10 337.50 1,353.5
1,449.0 1.10 348.50 1,448.5
1,544.0 1.10 344.70 1,543.5
1,638.0 0.90 320.90 1,637.4
1,733.0 1.10 320.10 1,732.4
1,828.0 1.10 330.40 1,827.4
1,922.0 1.20 351.30 1,921.4
2,020.0 1.00 357.30 2,019.4
2,115.0 1.30 5.90 2,114.4
2,210.0 1.70 42.70 2,209.3
2,304.0 2.00 57.30 2,303.3
2,399.0 2.60 77.10 2,398.2
2,494.0 3.90 88.20 2,493.0
2,588.0 4.70 101.90 2,586.8
2,683.0 5.40 100.70 2,681.4
2,778.0 6.30 97.90 2,775.9
2,872.0 7.60 95.90 2,869.2
2,967.0 6.90 99.10 2,963.5
3,062.0 7.90 100.70 3,057.7
3,156.0 8.40 93.50 3,150.7
3,251.0 8.70 83.80 3,244.7
3,349.0 8.40 83.80 3,341.6
3,444.0 8.40 87.70 3,435.6
3,5639.0 9.30 92.10 3,529.4
3,633.0 9.60 91.90 3,622.2
3,728.0 9.50 93.80 3,715.8
3,822.0 9.10 92.60 3,808.6
3,917.0 7.40 93.50 3,902.6
4,012.0 5.80 95.20 3,997.0
4,106.0 4.00 106.80 4,090.6
4,201.0 2.60 130.70 4,185.5
4,296.0 2.40 194.70 4,280.4
4,485.0 2.60 179.30 4,469.2
4,515.4 2.56 177.56 4,499.6
TARGET BHL O'FSL, 2640'FEL
4,674.0 2.40 167.70 4,658.1
4,864.0 1.90 171.90 4,847.9
5,053.0 1.30 192.40 5,036.8
5,242.0 0.40 250.10 5,225.8
5,432.0 0.80 314.30 5,415.8
5,621.0 0.90 239.40 5,604.8
5,810.0 1.00 245.40 5,793.8
5,999.0 1.10 276.60 5,982.7
6,189.0 1.10 283.80 6,172.7
6,378.0 1.30 270.50 6,361.7
6,567.0 1.90 259.80 6,550.6
6,662.0 2.50 262.60 6,645.5
6,756.0 2.50 257.00 6,739.4
6,783.1 2.41 256.25 6,766.5
TARGET CIRCLE O'FSL & 2640'FEL
6,851.0 2.20 254.10 6,834.4
6,946.0 3.30 249.00 6,929.2
7,040.0 4.60 252.70 7,023.0
7,135.0 3.80 270.10 7,117.8

Survey Report

Local Co-ordinate Reference:
TVD Reference:
MD Reference:
North Reference:

Survey Calculation Method:

Database:
+N/-S +E/-W
(ft) (ft)
-20.2 13.8
-18.5 13.3
-16.7 12.9
-15.2 12.2
-14.0 11.1
-12.5 10.1
-10.7 9.5
-8.8 9.3
-6.9 9.4
-4.8 10.4
-2.9 12.7
-1.6 16.2
-1.0 21.6
-1.7 28.5
-3.3 36.7
-4.8 46.3
-6.2 57.6
-7.7 69.5
-9.9 81.5
-11.5 94.7
-11.1 108.8
-9.5 123.3
-8.5 137.1
-8.5 151.7
-9.1 167.1
-9.8 182.9
-10.7 198.0
-11.4 211.6
-12.2 222.5
-13.6 230.4
-16.0 235.2
-19.3 236.3
-27.4 235.4
-28.8 235.4
-35.6 236.3
-42.6 237.6
-47.8 237.6
-50.1 236.5
-49.4 234.9
-49.2 232.7
-50.7 229.9
-51.1 226.6
-50.5 223.0
-50.0 219.1
-50.6 213.9
-51.1 210.3
-51.8 206.3
-52.1 205.1
-52.8 202.5
-54.3 198.2
-56.4 192.0
-57.5 185.3

Vertical
Section

(ft)

155
14.8

14.3
13.4
12.3
111
10.4

10.0

9.9
10.8
12.9
16.3

21.6
28.6
36.9
46.5
57.9

69.9
82.1
95.4
109.3
123.6

137.3
151.9
167.3
183.0
198.2

211.8
222.8
230.7
235.7
237.1

236.9
237.0

238.5
240.4
240.8

239.9
238.3
236.1
233.4
230.2

226.6
222.6
2175
213.9
210.0

208.9

206.3
202.1
196.2
189.5

Well HCW FD 24-36D
WELL @ 4758.0ft (Original Well Elev)
WELL @ 4758.0ft (Original Well Elev)

True

Minimum Curvature

Landmark

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

0.80 0.21 45.32
0.22 0.00 11.58
0.08 0.00 -4.00
0.49 -0.21 -25.32
0.21 0.21 -0.84
0.21 0.00 10.84
0.46 0.11 22.23
0.24 -0.20 6.12
0.36 0.32 9.05
1.07 0.42 38.74
0.59 0.32 15.53
1.04 0.63 20.84
1.51 1.37 11.68
1.38 0.85 14.57
0.75 0.74 -1.26
0.99 0.95 -2.95
1.41 1.38 -2.13
0.85 -0.74 3.37
1.07 1.05 1.68
1.21 0.53 -7.66
1.55 0.32 -10.21
0.31 -0.31 0.00
0.60 0.00 411
1.18 0.95 4.63
0.32 0.32 -0.21
0.35 -0.11 2.00
0.47 -0.43 -1.28
1.79 -1.79 0.95
1.70 -1.68 1.79
2.18 -1.91 12.34
2.04 -1.47 25.16
2.79 -0.21 67.37
0.37 0.11 -8.15
0.29 -0.13 -5.71
0.29 -0.10 -6.22
0.28 -0.26 2.21
0.43 -0.32 10.85
0.60 -0.48 30.53
0.38 0.21 33.79
0.55 0.05 -39.63
0.07 0.05 3.17
0.30 0.05 16.51
0.07 0.00 3.79
0.18 0.11 -7.04
0.35 0.32 -5.66
0.64 0.63 2.95
0.26 0.00 -5.96
0.34 -0.32 -2.78
0.34 -0.31 -3.16
1.19 1.16 -5.37
1.41 1.38 3.94
1.57 -0.84 18.32
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Survey Report

Directional
Company: Great Western Local Co-ordinate Reference:  Well HCW FD 24-36D
Project: SEC.24-T6N-R67W TVD Reference:

WELL @ 4758.0ft (Original Well Elev)

Site: HCW FD 24-20D Pad Sec.24-T6N-R67W MD Reference: WELL @ 4758.0ft (Original Well Elev)
Well: HCW FD 24-36D North Reference: True
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: Landmark
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) @) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
7,231.0 2.60 277.00 7,213.6 -57.2 179.9 184.2 1.31 -1.25 7.19
7,281.0 2.60 277.00 7,263.6 -57.0 177.7 181.9 0.00 0.00 0.00
Wellbore Targets
Target Name
- hit/miss target Dip Angle Dip Dir.  TVD +N/-S +E/-W Northing Easting
- Shape ) ) (ft) (ft) (ft) (1) (ft) Latitude Longitude
TARGET BHL O'FSL, 0.00 0.00 4,500.0 -20.4 234.8 1,413,028.42 3,183,080.78 40.465300 -104.842003
- survey misses target center by 8.4ft at 4515.4ft MD (4499.6 TVD, -28.8 N, 235.4 E)
- Point
TARGET CIRCLE O'F 0.00 0.00 6,768.0 -20.4 234.8 1,413,028.42 3,183,080.78 40.465300 -104.842003
- survey misses target center by 43.5ft at 6783.0ft MD (6766.4 TVD, -52.1 N, 205.1 E)
- Circle (radius 75.0)
Checked By: Approved By: Date:
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