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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Benzel Fee 24-16D (F25NWB Pad) Direction
Project: Mamm Creek TVD Reference: kbe @ 5860.0ft
Site: F25NWB Pad MD Reference: kbe @ 5860.0ft
Well: Benzel Fee 24-16D (F25NWB Pad) Directional North Reference: True
Wellbore: Bien 4.6.2011 Survey Calculation Method: Minimum Curvature
Design: DD Database: USA EDM 5000 Multi Users DB
Project Mamm Creek
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Central Zone
Site F25NWB Pad
Site Position: Northing: 1,614,821.30 1t Latitude: 39.500328
From: Lat/Long Easting: 2,371,946.03 ft Longitude: -107.725936
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.40 °
Well Benzel Fee 24-16D (F25NWB Pad) Directional Plan 4.6.2011
Well Position +N/-S 0.0 ft Northing: 1,614,959.25 ft Latitude: 39.500713
+E/-W 0.0 ft Easting: 2,372,040.30 ft Longitude: -107.725614
Position Uncertainty 0.0 ft Wellhead Elevation: ft Ground Level: 5,829.0ft
Wellbore DD
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 4/6/2011 10.26 65.80 52,309
Design DD
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft) )
0.0 0.0 0.0 54.22
Survey Program Date 11/10/2011
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
117.0 8,570.0 Survey #1 (DD) MWD Geolink MWD
Survey
Measured Vertical Vertical Dogleg Build Formations /
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Comments
(ft) ©) ©) (ft) (ft) (ft) (ft) (°M00ft)  (°/100ft)
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00
117.0 0.30 166.70 117.0 -0.3 0.1 -0.1 0.26 0.26
147.0 0.20 172.90 147.0 -0.4 0.1 -0.2 0.34 -0.33
178.0 0.40 91.00 178.0 -0.5 0.2 -0.1 1.36 0.65
209.0 0.80 64.40 209.0 -0.4 0.5 0.2 1.54 1.29
240.0 1.30 64.10 240.0 -0.1 1.0 0.7 1.61 1.61
270.0 210 55.60 270.0 0.3 1.8 1.6 2.79 2.67
301.0 2.90 40.10 300.9 1.2 2.8 3.0 3.36 2.58
332.0 3.90 66.40 331.9 2.3 4.2 4.8 5.89 3.23
363.0 5.00 54.30 362.8 3.5 6.3 71 4.65 3.55
393.0 6.00 55.50 392.7 5.1 8.6 10.0 3.36 3.33
485.0 9.20 51.60 483.8 12.4 18.4 22.2 3.52 3.48
578.0 12.30 51.70 575.2 23.2 32.0 39.5 3.33 3.33

11/10/2011 2:08:47PM

Page 1

COMPASS 5000.1 Build 56



Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Benzel Fee 24-16D (F25NWB Pad) Direction
Project: Mamm Creek TVD Reference: kbe @ 5860.0ft
Site: F25NWB Pad MD Reference: kbe @ 5860.0ft
Well: Benzel Fee 24-16D (F25NWB Pad) Directional North Reference: True
Wellbore: Blen 4.6.2011 Survey Calculation Method: Minimum Curvature
Design: DD Database: USA EDM 5000 Multi Users DB
Survey
Measured Vertical Vertical Dogleg Build Formations /
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Comments
(ft) © © (ft) (ft) (ft) (ft) (°[100ft)  (°/100ft)
671.0 15.30 51.70 665.5 36.9 49.4 61.7 3.23 3.23
766.0 18.80 52.50 756.3 54.0 71.4 89.5 3.69 3.68
861.0 22.20 53.50 845.3 74.0 98.0 122.7 3.60 3.58
956.0 25.40 53.10 932.2 96.9 128.7 161.1 3.37 3.37
1,051.0 28.20 53.20 1,017.0 122.6 163.0 203.9 2.95 2.95
1,146.0 30.10 53.60 1,099.9 150.2 200.1 250.2 2.01 2.00
1,241.0 31.20 54.30 1,181.7 178.7 239.3 298.6 1.22 1.16
1,300.0 32.20 54.70 1,231.9 196.7 264.5 329.6 1.73 1.69
1,367.0 32.80 55.00 1,288.4 217.4 293.9 365.6 0.93 0.90
1,461.0 34.50 56.60 1,366.6 246.7 337.0 417.6 2.04 1.81
1,556.0 35.40 56.50 1,444.5 276.7 382.4 472.0 0.95 0.95
1,651.0 35.60 57.50 1,521.8 306.7 428.7 527.1 0.65 0.21
1,746.0 35.90 56.00 1,598.9 337.2 4751 582.6 0.98 0.32
1,841.0 35.40 53.60 1,676.1 369.1 520.3 637.9 1.56 -0.53
1,935.0 33.90 53.50 1,753.5 400.8 563.3 691.4 1.60 -1.60
2,030.0 33.50 53.90 1,832.5 432.0 605.8 7441 0.48 -0.42
2,125.0 33.70 54.60 1,911.6 462.7 648.5 796.6 0.46 0.21
2,220.0 33.30 52.50 1,990.8 493.9 690.7 849.1 1.29 -0.42
2,314.0 33.20 53.10 2,069.5 525.0 731.7 900.6 0.37 -0.11
2,409.0 32.90 52.90 2,1491 556.2 7731 952.4 0.34 -0.32
2,504.0 32.50 53.00 2,229.0 587.1 814.0 1,003.7 0.42 -0.42
2,599.0 33.30 53.10 2,308.8 618.2 855.3 1,055.3 0.84 0.84
2,693.0 34.90 52.50 2,386.6 650.0 897.3 1,108.0 1.74 1.70
2,788.0 34.80 53.10 2,464.6 682.8 940.5 1,162.2 0.38 -0.11
2,883.0 35.50 53.30 2,542.3 715.6 984.3 1,216.9 0.75 0.74
2,978.0 35.20 53.20 2,619.8 748.5 1,028.3 1,271.9 0.32 -0.32
3,072.0 35.70 53.70 2,696.3 781.0 1,072.1 1,326.4 0.61 0.53
3,167.0 35.90 53.30 2,773.4 814.0 1,116.8 1,382.0 0.32 0.21
3,262.0 35.30 53.10 2,850.6 847.1 1,161.1 1,437.3 0.64 -0.63
3,357.0 35.20 54.80 2,928.2 879.4 1,205.4 1,492.1 1.04 -0.11
3,451.0 34.90 54.50 3,005.2 910.6 1,249.4 1,546.1 0.37 -0.32
3,546.0 36.10 55.40 3,082.5 942.3 1,294.6 1,601.2 1.38 1.26
3,641.0 35.20 56.10 3,159.7 973.5 1,340.4 1,656.6 1.04 -0.95
3,736.0 34.90 54.50 3,237.5 1,004.5 1,385.2 1,711.1 1.02 -0.32
3,830.0 35.90 55.70 3,314.1 1,035.7 1,429.9 1,765.5 1.30 1.06
3,925.0 36.40 57.10 3,390.8 1,066.7 1,476.6 1,821.5 1.02 0.53
4,020.0 36.10 54.70 3,467.4 1,098.2 1,523.1 1,877.7 1.53 -0.32
4,115.0 35.80 54.90 3,544.3 1,130.3 1,568.6 1,933.5 0.34 -0.32
4,210.0 34.30 54.80 3,622.1 1,161.7 1,613.3 1,988.0 1.58 -1.58
4,305.0 34.00 54.90 3,700.7 1,192.4 1,656.9 2,041.3 0.32 -0.32
4,399.0 32.60 55.80 3,779.3 1,221.8 1,699.3 2,092.9 1.58 -1.49
4,494.0 33.30 56.50 3,859.0 1,250.6 1,742.2 2,144.6 0.84 0.74
4,588.0 33.40 55.80 3,937.5 1,279.3 1,785.1 2,196.2 0.42 0.1
4,683.0 33.60 55.20 4,016.7 1,309.0 1,828.3 2,248.6 0.41 0.21
4,778.0 34.20 54.50 4,095.6 1,339.5 1,871.7 2,301.6 0.75 0.63
4,873.0 33.70 54.90 4,174.4 1,370.2 1,915.0 2,354.7 0.58 -0.53
4,968.0 33.60 53.60 4,253.5 1,401.0 1,957.7 2,407.3 0.77 -0.11
5,063.0 33.70 53.20 4,332.6 1,432.3 1,999.9 2,459.9 0.26 0.11
5,157.0 33.90 53.50 4,410.7 1,463.6 2,041.9 2,512.2 0.28 0.21
5,252.0 31.50 53.70 4,490.6 1,494.0 2,083.2 2,563.5 2.53 -2.53
5,347.0 29.50 53.70 4,572.5 1,522.6 2,122.1 2,611.8 2.1 2.1
5,442.0 28.70 53.50 4,655.5 1,550.0 2,159.2 2,658.0 0.85 -0.84
5,637.0 25.50 53.90 4,740.0 1,575.6 2,1941 2,701.2 3.37 -3.37

11/10/2011 2:08:47PM Page 2 COMPASS 5000.1 Build 56



Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Benzel Fee 24-16D (F25NWB Pad) Direction
Project: Mamm Creek TVD Reference: kbe @ 5860.0ft
Site: F25NWB Pad MD Reference: kbe @ 5860.0ft
Well: Benzel Fee 24-16D (F25NWB Pad) Directional North Reference: True
Wellbore: Bien 4.6.2011 Survey Calculation Method: Minimum Curvature
Design: DD Database: USA EDM 5000 Multi Users DB
Survey
Measured Vertical Vertical Dogleg Build Formations /
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Comments
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft)

5,631.0 24.00 53.90 4,825.4 1,598.8 2,225.9 2,740.6 1.60 -1.60

5,726.0 21.20 54.30 4,913.1 1,620.2 2,255.5 2,777 1 2,95 -2.95

5,821.0 17.70 55.60 5,002.6 1,638.4 2,281.4 2,808.7 3.71 -3.68

5,915.0 15.20 57.60 5,092.8 1,653.1 2,303.6 2,835.3 2.73 -2.66

6,010.0 13.00 56.10 5,184.9 1,665.7 2,322.9 2,858.4 2.35 -2.32

6,105.0 10.70 55.80 5,277.9 1,676.6 2,339.1 2,877.9 242 -2.42

6,200.0 8.70 56.50 5,371.5 1,685.5 2,352.4 2,893.9 2.1 -2.11

6,295.0 7.10 52.20 5,465.6 1,693.1 2,363.0 2,907.0 1.79 -1.68

6,389.0 5.80 53.40 5,559.0 1,699.5 2,371.4 2,917.5 1.39 -1.38

6,484.0 3.60 54.80 5,653.7 1,704.1 2,377.7 2,925.3 2.32 -2.32

6,579.0 2.40 40.30 5,748.6 1,707.3 2,381.4 2,930.2 1.48 -1.26

6,673.0 1.50 42.10 5,842.5 1,709.7 2,383.5 2,933.3 0.96 -0.96

6,768.0 1.20 60.60 5,937.5 1,711.1 2,385.2 2,935.5 0.55 -0.32

6,862.0 0.40 48.60 6,031.5 1,711.8 2,386.3 2,936.8 0.86 -0.85

6,957.0 0.30 280.20 6,126.5 1,712.1 2,386.3 2,937.0 0.66 -0.11

7,052.0 0.10 89.90 6,221.5 1,712.1 2,386.2 2,936.9 0.42 -0.21

7,147.0 0.40 54.80 6,316.5 1,712.3 2,386.5 2,937.3 0.34 0.32

7,242.0 0.50 91.90 6,411.5 1,712.5 2,387.2 2,937.9 0.32 0.1

7,336.0 1.00 9.70 6,505.5 1,713.3 2,387.8 2,938.9 1.12 0.53

7,431.0 1.20 49.40 6,600.5 1,714.8 2,388.7 2,940.4 0.81 0.21

7,526.0 1.00 58.90 6,695.4 1,715.8 2,390.1 2,942.3 0.28 -0.21

7,621.0 0.80 152.40 6,790.4 1,715.7 2,391.1 2,943.0 1.39 -0.21

7,715.0 1.50 130.60 6,884.4 1,714.3 2,392.4 2,943.2 0.87 0.74

7,810.0 1.10 173.90 6,979.4 1,712.6 2,393.4 2,943.0 1.08 -0.42

7,905.0 1.30 191.20 7,074.4 1,710.6 2,393.3 2,941.8 0.43 0.21

7,999.0 1.30 242.70 7,168.3 1,709.1 2,392.2 2,939.9 1.20 0.00

8,094.0 0.40 144.70 7,263.3 1,708.3 2,391.4 2,938.9 1.49 -0.95

8,189.0 0.70 312.70 7,358.3 1,708.4 2,391.2 2,938.8 1.15 0.32

8,285.0 2.40 11.00 7,454.3 1,710.8 2,391.1 2,940.1 2.21 1.77

8,381.0 1.60 319.80 7,550.3 1,713.8 2,390.6 2,9415 1.95 -0.83

8,476.0 2.40 281.10 7,645.2 1,715.2 2,387.8 2,940.0 1.61 0.84

8,520.0 2.10 278.30 7,689.2 1,715.5 2,386.1 2,938.8 0.73 -0.68 Last Cathedral Survey @ 8,520' MD

8,570.0 2.10 278.30 7,739.1 1,715.8 2,384.3 2,937.5 0.00 0.00 Projection to Bit @ 8,570’
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Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Benzel Fee 24-16D (F25NWB Pad) Direction
Project: Mamm Creek TVD Reference: kbe @ 5860.0ft
Site: F25NWB Pad MD Reference: kbe @ 5860.0ft
Well: Benzel Fee 24-16D (F25NWB Pad) Directional North Reference: True
Wellbore: Bien 4.6.2011 Survey Calculation Method: Minimum Curvature
Design: DD Database: USA EDM 5000 Multi Users DB
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
= GIETR ©) ) (ft) (f) (ft) (ft) (ft) Latitude Longitude
Interp @ 1206.4 (Benzel 0.00 0.00 1,217.2 31.9 138.4 1,614,987.80 2,372,179.41 39.500801 -107.725124
- survey misses target center by 172.9ft at 1186.0ft MD (1134.4 TVD, 162.1 N, 216.4 E)
- Point
Benzel Fee 24-16D (F2¢ 0.00 0.00 -7,6734 1,708.8 2,371.0 1,616,609.44 2,374,452.47 39.505404 -107.717211
- survey misses target center by 8211.1ft at 0.0ft MD (0.0 TVD, 0.0 N, 0.0 E)
- Polygon
Point 1 -7,673.4 100.0 78.0 1,616,707.50 2,374,532.89
Point 2 -7,673.4 -100.0 78.0 1,616,507.56 2,374,527.99
Benzel Fee 24-16D (F2¢ 0.00 0.00 7,684.2 1,708.8 2,371.0 1,616,609.44 2,374,452.47 39.505404 -107.717211
- survey misses target center by 16.7ft at 8515.6ft MD (7684.7 TVD, 1715.5 N, 2386.3 E)
- Circle (radius 40.0)
Benzel Fee 24-16D (F2¢ 0.00 0.00 5,583.2 1,708.8 2,371.0 1,616,609.44 2,374,452.47 39.505404 -107.717211
- survey misses target center by 8.2ft at 6413.5ft MD (5583.4 TVD, 1700.9 N, 2373.3 E)
- Circle (radius 25.0)
Survey Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (t) Comment
8,520.0 7,689.2 1,715.5 2,386.1 Last Cathedral Survey @ 8,520' MD
8,570.0 7,739.1 1,715.8 2,384.3 Projection to Bit @ 8,570'
Checked By: Approved By: Date:
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