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Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-11A
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-11A North Reference: True
Wellbore: DD 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 K31E Pad
Site Position: Northing: 1,578,791.89 Latitude: 39.401699
From: Lat/Long Easting: 2,375,816.61ft Longitude: -107.709119
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.39 °
Well Shideler Fee 31-11A
Well Position +N/-S 0.0 ft Northing: 1,5678,816.02 ft Latitude: 39.401768
+E/-W 0.0 ft Easting: 2,375,857.34 ft Longitude: -107.708977
Position Uncertainty 0.0 ft Wellhead Elevation: ft Ground Level: 6,899.0 ft
Wellbore DD
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 9/21/2012 10.05 65.68 52,100
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 77.12
Survey Program Date 10/2/2012
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
110.0 1,492.0 Survey #1 (DD) MWD Geolink MWD
1,620.0 8,300.0 Survey #2 (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) (°[00ft)  (°/100ft)
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00
110.0 0.40 188.70 110.0 -0.4 -0.1 -0.1 0.36 0.36
140.0 0.30 100.10 140.0 -0.5 0.0 -0.1 1.65 -0.33
171.0 0.40 100.10 171.0 -0.5 0.2 0.1 0.32 0.32
202.0 0.50 92.40 202.0 -0.6 0.4 0.3 0.38 0.32
232.0 0.50 85.20 232.0 -0.5 0.7 0.6 0.21 0.00
262.0 0.60 72.00 262.0 -0.5 1.0 0.8 0.54 0.33
294.0 0.70 76.50 294.0 -0.4 1.3 1.2 0.35 0.31
325.0 0.70 71.50 325.0 -0.3 1.7 1.6 0.20 0.00
356.0 0.70 77.80 356.0 -0.2 2.1 2.0 0.25 0.00
386.0 0.80 75.90 386.0 -0.1 2.4 2.3 0.34 0.33
417.0 0.80 71.60 417.0 0.0 2.8 2.8 0.19 0.00
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-11A
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-11A North Reference: True
Wellbore: DD 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)
448.0 1.00 79.70 448.0 0.1 3.3 3.3 0.76 0.65
479.0 1.30 73.60 479.0 0.3 3.9 3.9 1.04 0.97
509.0 1.80 68.40 509.0 0.6 4.7 4.7 1.73 1.67
540.0 2.60 76.50 539.9 0.9 5.8 5.9 2.76 2.58
570.0 2.90 74.30 569.9 1.3 7.2 7.3 1.06 1.00
601.0 3.60 73.70 600.9 1.7 8.9 9.1 2.26 2.26
632.0 4.50 76.60 631.8 23 11.0 1.3 2.98 2.90
663.0 5.20 75.80 662.7 2.9 13.6 13.9 2.27 2.26
693.0 5.80 76.20 692.5 3.6 16.4 16.8 2.00 2.00
724.0 6.40 76.20 723.4 4.4 19.6 20.0 1.94 1.94
755.0 6.60 76.20 754.2 5.2 23.0 23.6 0.65 0.65
847.0 6.90 76.70 845.5 7.8 33.5 34.4 0.33 0.33
939.0 7.30 74.70 936.8 10.6 44.5 457 0.51 0.43
1,031.0 7.20 80.20 1,028.1 131 55.8 57.3 0.76 -0.11
1,124.0 7.20 80.30 1,120.3 151 67.3 69.0 0.01 0.00
1,216.0 7.50 78.20 1,211.6 17.3 78.9 80.7 0.44 0.33
1,308.0 7.30 77.00 1,302.8 19.8 90.4 92.6 0.27 -0.22
1,400.0 7.40 78.10 1,394.1 22.4 101.9 104.3 0.19 0.1
1,492.0 7.70 76.20 1,485.3 251 113.7 116.4 0.42 0.33 Last Cathedral Survey @ 1,492' MD
1,620.0 7.90 78.60 1,612.1 28.8 130.7 133.8 0.30 0.16
1,711.0 8.20 77.40 1,702.2 315 143.1 146.5 0.38 0.33
1,803.0 6.00 79.90 1,793.5 33.8 154.3 157.9 2.41 -2.39
1,894.0 5.80 82.70 1,884.0 35.2 163.5 167.2 0.39 -0.22
1,986.0 6.20 79.90 1,975.5 36.7 173.0 176.8 0.54 0.43
2,078.0 6.20 80.20 2,066.9 38.4 182.8 186.7 0.04 0.00
2,169.0 5.90 82.30 2,157.4 39.8 192.3 196.3 0.41 -0.33
2,260.0 5.50 70.80 2,248.0 41.9 201.0 205.3 1.33 -0.44
2,352.0 5.30 70.30 2,339.6 44.8 209.2 213.9 0.22 -0.22
2,443.0 5.60 70.70 2,430.2 47.7 217.3 2225 0.33 0.33
2,535.0 5.80 72.50 2,521.7 50.5 226.0 231.6 0.29 0.22
2,627.0 6.70 78.70 2,613.2 53.0 235.7 241.6 1.22 0.98
2,719.0 6.20 80.10 2,704.6 54.9 245.9 251.9 0.57 -0.54
2,810.0 6.40 77.90 2,795.0 56.8 255.7 261.9 0.34 0.22
2,902.0 6.40 80.50 2,886.5 58.7 265.7 2721 0.31 0.00
2,994.0 6.40 81.00 2,977.9 60.4 275.8 282.4 0.06 0.00
3,085.0 6.50 80.40 3,068.3 62.0 285.9 292.6 0.13 0.1
3,177.0 6.40 78.40 3,159.7 63.9 296.1 302.9 0.27 -0.11
3,269.0 6.50 75.70 3,251.2 66.2 306.2 313.2 0.35 0.1
3,360.0 6.30 76.80 3,341.6 68.7 316.0 323.4 0.26 -0.22
3,452.0 6.20 77.60 3,433.0 70.9 325.8 333.4 0.14 -0.11
3,543.0 6.50 74.40 3,623.5 73.3 335.5 343.4 0.51 0.33
3,635.0 6.50 74.40 3,614.9 76.1 345.6 353.8 0.00 0.00
3,726.0 5.50 80.90 3,705.4 78.2 354.8 363.3 1.33 -1.10
3,818.0 5.80 79.80 3,796.9 79.7 363.8 3724 0.35 0.33
3,909.0 5.80 79.60 3,887.5 81.4 372.8 381.6 0.02 0.00
4,001.0 5.90 81.40 3,979.0 82.9 382.1 390.9 0.23 0.1
4,092.0 6.10 80.20 4,069.5 84.4 391.5 400.4 0.26 0.22
4,184.0 6.20 80.80 4,161.0 86.1 401.2 410.3 0.13 0.1
4,275.0 6.50 76.80 4,251.4 88.0 411.0 420.3 0.59 0.33
4,367.0 6.40 79.90 4,342.8 90.1 421.2 430.6 0.39 -0.11
4,458.0 6.90 77.80 4,433.2 92.1 431.5 441.2 0.61 0.55
4,550.0 5.80 79.40 4,524.7 94.2 4415 451.4 1.21 -1.20
4,642.0 6.50 79.10 4,616.1 96.0 451.1 461.2 0.76 0.76
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-11A
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-11A North Reference: True
Wellbore: DD 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)

4,733.0 5.30 80.80 4,706.7 97.7 460.4 470.5 1.33 -1.32

4,825.0 5.30 81.20 4,798.3 99.0 468.8 479.0 0.04 0.00

4,917.0 4.80 75.10 4,889.9 100.6 476.7 487.1 0.80 -0.54

5,008.0 5.80 71.40 4,980.5 103.1 484.7 495.5 1.16 1.10

5,099.0 5.40 70.30 5,071.1 106.0 493.1 504.3 0.46 -0.44

5,191.0 6.10 72.20 5,162.6 108.9 501.8 513.5 0.79 0.76

5,282.0 6.60 71.60 5,253.1 1121 511.4 523.5 0.55 0.55

5,374.0 6.70 69.90 5,344.4 115.6 521.4 534.1 0.24 0.1

5,465.0 6.10 72.00 5,434.9 118.9 531.0 544.2 0.71 -0.66

5,557.0 4.60 87.10 5,5626.5 120.6 539.4 5562.7 2.22 -1.63

5,648.0 4.40 83.80 5,617.2 121.2 546.5 559.7 0.36 -0.22

5,740.0 3.90 83.40 5,708.9 121.9 553.1 566.4 0.54 -0.54

5,831.0 2.70 87.70 5,799.8 122.3 558.3 571.5 1.35 -1.32

5,877.0 2.60 79.90 5,845.7 122.6 560.4 573.6 0.81 -0.22

5,923.0 1.90 76.90 5,891.7 122.9 562.2 575.4 1.54 -1.52

6,015.0 0.30 85.10 5,983.7 123.3 563.9 577.2 1.74 -1.74

6,107.0 0.60 74.10 6,075.7 123.4 564.6 577.9 0.34 0.33

6,199.0 1.00 92.70 6,167.7 123.5 565.9 579.2 0.51 0.43

6,290.0 0.30 40.30 6,258.7 123.7 566.8 580.1 0.93 -0.77

6,382.0 0.30 39.10 6,350.7 124.0 567.1 580.5 0.01 0.00

6,474.0 0.70 67.00 6,442.7 124.5 567.8 581.3 0.50 0.43

6,566.0 1.40 71.30 6,534.6 125.0 569.4 582.9 0.77 0.76

6,657.0 0.50 115.00 6,625.6 125.2 570.8 584.4 1.20 -0.99

6,749.0 1.00 292.10 6,717.6 125.4 570.4 584.0 1.63 0.54

6,840.0 0.90 293.40 6,808.6 125.9 569.0 582.8 0.1 -0.11

6,931.0 0.60 256.20 6,899.6 126.1 567.9 581.7 0.61 -0.33

7,023.0 0.00 100.10 6,991.6 126.0 567.4 581.3 0.65 -0.65

7,114.0 0.70 50.50 7,082.6 126.3 567.9 581.8 0.77 0.77

7,206.0 1.20 60.90 7,174.6 127.2 569.2 583.2 0.57 0.54

7,298.0 0.30 38.20 7,266.6 127.8 570.1 584.3 1.01 -0.98

7,389.0 0.70 61.00 7,357.6 128.3 570.8 585.0 0.48 0.44

7,481.0 0.70 75.90 7,449.6 128.7 571.8 586.1 0.20 0.00

7,572.0 1.10 80.90 7,540.6 129.0 573.2 587.5 0.45 0.44

7,664.0 0.60 81.90 7,632.5 129.2 574.6 588.9 0.54 -0.54

7,756.0 0.70 80.30 7,724.5 129.3 575.6 589.9 0.1 0.1

7,847.0 1.20 80.70 7,815.5 129.6 577.1 591.4 0.55 0.55

7,939.0 1.90 89.40 7,907.5 129.8 579.6 593.9 0.80 0.76

8,030.0 1.60 90.40 7,998.5 129.8 582.3 596.6 0.33 -0.33

8,122.0 2.00 88.60 8,090.4 129.8 585.2 599.4 0.44 0.43

8,213.0 2.20 76.50 8,181.3 130.2 588.5 602.7 0.53 0.22

8,245.0 2.60 80.50 8,213.3 130.5 589.8 604.1 1.35 1.25 Last Cathedral Survey @ 8,245' MD

8,300.0 2.60 80.50 8,268.3 130.9 592.3 606.6 0.00 0.00 Projection to Bit @ 8,300’
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Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-11A
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-11A North Reference: True
Wellbore: DD 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
- Shape ) ) (ft) (ft) (ft) (ft) (ft) Longitude
Shideler Fee 31-11A PB 0.00 0.00 8,193.0 121.7 579.3 1,578,923.58 2,376,439.41 39.402102 -107.706927
- actual wellpath misses target center by 13.0ft at 8224.2ft MD (8192.5 TVD, 130.3 N, 588.9 E)
- Circle (radius 50.0)
Shideler Fee 31-11A TG 0.00 0.00 6,142.0 121.7 579.3 1,578,923.58 2,376,439.41 39.402102 -107.706927
- actual wellpath misses target center by 13.9ft at 6173.5ft MD (6142.2 TVD, 123.5 N, 565.5 E)
- Circle (radius 25.0)
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
1,492.0 1,485.3 25.1 113.7 Last Cathedral Survey @ 1,492' MD
8,245.0 8,213.3 130.5 589.8 Last Cathedral Survey @ 8,245' MD
8,300.0 8,268.3 130.9 592.3 Projection to Bit @ 8,300
Checked By: Approved By: Date:
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