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Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-5BB
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-5BB North Reference: True
Wellbore: DD Survey Calculation Method: Minimum Curvature
Design: FINAL 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 31-5BB
Well Position +N/-S 0.0 ft Northing: 1,5678,817.03 ft Latitude: 39.401770
+E/-W 0.0 ft Easting: 2,375,845.77 ft Longitude: -107.709018
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 9/27/2012 10.04 65.68 52,099
Design FINAL
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 0.0 311.02
Survey Program Date 10/9/2012
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
79.0 1,462.0 Survey #1 (DD) MWD Geolink MWD
1,574.0 9,640.0 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
79.0 0.10 50.70 79.0 0.0 0.1 0.0 0.13 0.13
110.0 0.40 63.20 110.0 0.1 0.2 -01 0.98 0.97
141.0 0.40 52.30 141.0 0.2 0.4 -0.1 0.25 0.00
171.0 0.40 60.10 171.0 0.3 0.5 -0.2 0.18 0.00
202.0 0.40 66.80 202.0 0.4 0.7 -0.3 0.15 0.00
232.0 0.60 53.90 232.0 0.6 0.9 -0.3 0.76 0.67
263.0 0.70 56.90 263.0 0.8 1.2 -0.4 0.34 0.32
294.0 0.80 60.20 294.0 1.0 1.6 -0.5 0.35 0.32
325.0 0.70 51.90 325.0 1.2 1.9 -0.7 0.48 -0.32
356.0 0.70 45.00 356.0 1.5 2.2 -0.7 0.27 0.00
386.0 1.10 0.20 386.0 1.9 2.3 -0.5 2.60 1.33
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-5BB
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-5BB North Reference: True
Wellbore: DD Survey Calculation Method: Minimum Curvature
Design: FINAL 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)
417.0 1.70 340.20 417.0 2.6 22 0.1 2.47 1.94
448.0 2.10 336.20 448.0 3.6 1.8 1.0 1.36 1.29
479.0 2.60 325.90 478.9 4.7 1.2 22 2.1 1.61
570.0 5.10 309.90 569.7 9.0 -3.1 8.2 2.96 2.75
663.0 7.80 307.00 662.1 15.4 -11.3 18.6 2.92 2.90
755.0 11.00 308.10 752.9 24.6 -23.2 33.6 3.48 3.48
847.0 13.30 308.80 842.8 36.6 -38.4 53.0 2.51 2.50
939.0 15.90 309.00 931.8 51.2 -56.4 76.2 2.83 2.83
1,031.0 16.40 309.00 1,020.2 67.3 -76.3 101.7 0.54 0.54
1,124.0 17.40 310.00 1,109.2 84.5 -97.1 128.8 1.12 1.08
1,216.0 18.70 312.30 1,196.7 103.3 -118.6 157.3 1.61 1.41
1,308.0 18.50 311.40 1,283.8 122.9 -140.4 186.6 0.38 -0.22
1,400.0 18.40 311.60 1,371.1 1421 -162.3 215.7 0.13 -0.11
1,462.0 18.40 311.20 1,430.0 155.1 -176.9 235.3 0.20 0.00
1,674.0 18.60 310.30 1,636.2 178.3 -203.9 270.8 0.31 0.18
1,665.0 19.10 310.10 1,622.3 197.3 -226.3 300.2 0.55 0.55
1,757.0 20.10 312.30 1,709.0 217.6 -249.5 3311 1.35 1.09
1,849.0 20.00 313.60 1,795.4 239.1 -272.6 362.6 0.50 -0.11
1,940.0 20.70 311.80 1,880.7 260.5 -295.9 394.2 1.03 0.77
2,032.0 20.70 308.80 1,966.8 281.6 -320.7 426.7 1.15 0.00
2,123.0 20.20 308.10 2,052.0 301.3 -345.6 458.5 0.61 -0.55
2,214.0 20.30 307.70 2,137.4 320.7 -370.4 489.9 0.19 0.1
2,306.0 20.30 309.60 2,223.7 340.6 -395.3 521.8 0.72 0.00
2,397.0 19.80 307.80 2,309.2 360.1 -419.7 553.0 0.87 -0.55
2,489.0 19.60 311.40 2,395.8 379.9 -443.6 584.0 1.34 -0.22
2,581.0 19.50 311.30 2,482.5 400.2 -466.7 614.8 0.1 -0.11
2,673.0 19.50 310.80 2,569.2 420.4 -489.8 645.5 0.18 0.00
2,764.0 18.80 309.90 2,655.2 439.7 -512.6 675.3 0.83 -0.77
2,856.0 18.70 311.00 2,742.3 458.9 -535.1 704.9 0.40 -0.11
2,948.0 18.10 309.90 2,829.6 477.7 -557.2 733.9 0.75 -0.65
3,040.0 18.50 309.60 2,916.9 496.2 -579.4 762.8 0.45 0.43
3,131.0 19.30 312.00 3,003.0 515.5 -601.7 792.3 1.23 0.88
3,223.0 19.10 310.50 3,089.9 535.4 -624.4 822.5 0.58 -0.22
3,314.0 19.70 309.70 3,175.7 554.9 -647.6 852.8 0.72 0.66
3,406.0 20.30 308.50 3,262.2 574.7 -672.0 884.2 0.79 0.65
3,497.0 21.00 308.50 3,347.4 594.7 -697.1 916.3 0.77 0.77
3,589.0 20.70 306.30 3,433.3 614.6 -723.1 948.9 0.91 -0.33
3,680.0 20.30 310.50 3,518.6 634.4 -748.1 980.8 1.67 -0.44
3,772.0 20.60 313.40 3,604.8 655.9 -772.0 1,012.9 1.15 0.33
3,863.0 19.40 313.50 3,690.3 677.3 -794.6 1,044.0 1.32 -1.32
3,955.0 18.60 313.00 3,777.3 697.8 -816.4 1,073.9 0.89 -0.87
4,046.0 18.70 313.00 3,863.5 717.6 -837.7 1,103.0 0.1 0.1
4,138.0 18.60 313.30 3,950.7 737.8 -859.1 1,132.4 0.15 -0.11
4,229.0 18.80 312.90 4,036.9 757.7 -880.4 1,161.6 0.26 0.22
4,321.0 19.20 309.40 4,123.8 777.4 -903.0 1,191.5 1.31 0.43
4,413.0 19.10 309.10 4,210.8 796.5 -926.3 1,221.7 0.15 -0.11
4,504.0 19.80 308.60 4,296.6 815.5 -949.9 1,251.9 0.79 0.77
4,596.0 20.20 308.90 4,383.0 835.2 -974.5 1,283.4 0.45 0.43
4,687.0 19.30 310.50 4,468.7 854.8 -998.1 1,314.1 1.15 -0.99
4,779.0 19.10 313.10 4,555.5 875.0 -1,020.7 1,344.4 0.95 -0.22
4,871.0 18.90 309.10 4,642.5 894.7 -1,043.3 1,374.3 1.43 -0.22
4,962.0 18.70 309.40 4,728.7 913.2 -1,066.0 1,403.6 0.24 -0.22
5,054.0 18.50 309.10 4,815.9 931.8 -1,088.7 1,432.9 0.24 -0.22
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-5BB
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-5BB North Reference: True
Wellbore: DD Survey Calculation Method: Minimum Curvature
Design: FINAL 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)

5,145.0 19.10 311.10 4,902.0 950.7 -1,111.1 1,462.3 0.97 0.66

5,236.0 17.60 312.60 4,988.4 969.8 -1,132.5 1,490.9 1.73 -1.65

5,328.0 16.60 311.20 5,076.3 987.8 -1,152.6 1,517.9 1.18 -1.09

5,419.0 16.40 313.50 5,163.6 1,005.3 -1,171.7 1,5643.8 0.75 -0.22

5,511.0 15.70 313.60 5,252.0 1,022.8 -1,190.1 1,569.2 0.76 -0.76

5,602.0 14.20 315.80 5,339.9 1,039.3 -1,206.8 1,592.6 1.76 -1.65

5,694.0 12.50 310.90 5,429.4 1,053.9 -1,222.2 1,613.8 2.22 -1.85

5,785.0 11.10 309.10 5,518.5 1,065.9 -1,236.5 1,632.4 1.59 -1.54

5,877.0 10.50 307.20 5,608.9 1,076.5 -1,250.0 1,649.6 0.76 -0.65

5,969.0 9.10 306.20 5,699.5 1,085.9 -1,262.6 1,665.3 1.53 -1.52

6,061.0 8.70 302.90 5,790.4 1,093.9 -1,274.3 1,679.4 0.70 -0.43

6,153.0 7.60 307.70 5,881.5 1,101.4 -1,284.9 1,692.4 1.40 -1.20

6,245.0 6.20 303.00 5,972.8 1,107.9 -1,293.9 1,703.3 1.64 -1.52

6,336.0 5.40 301.10 6,063.4 1,112.8 -1,301.7 1,712.4 0.90 -0.88

6,428.0 3.50 303.10 6,155.1 1,116.5 -1,307.8 1,719.5 2.07 -2.07

6,510.0 2.25 303.02 6,237.0 1,118.8 -1,311.2 1,723.6 1.52 -1.52 Shideler 31-5BB TGT

6,520.0 2.10 303.00 6,247.0 1,119.0 -1,311.5 1,723.9 1.52 -1.52

6,611.0 1.60 266.90 6,337.9 1,119.8 -1,314.2 1,726.5 1.36 -0.55

6,703.0 1.10 291.90 6,429.9 1,120.1 -1,316.3 1,728.2 0.83 -0.54

6,795.0 0.60 260.50 6,521.9 1,120.3 -1,317.6 1,729.4 0.72 -0.54

6,886.0 0.80 77.00 6,612.9 1,120.4 -1,317.4 1,729.3 1.54 0.22

6,977.0 0.80 92.30 6,703.9 1,120.5 -1,316.2 1,728.4 0.23 0.00

7,068.0 0.70 255.80 6,794.9 1,120.4 -1,316.1 1,728.3 1.63 -0.11

7,160.0 0.70 219.40 6,886.9 1,119.8 -1,317.0 1,728.6 0.48 0.00

7,252.0 0.80 241.60 6,978.9 1,119.0 -1,317.9 1,728.8 0.33 0.1

7,344.0 0.70 211.50 7,070.8 1,118.3 -1,318.8 1,728.9 0.44 -0.11

7,435.0 0.40 140.70 7,161.8 1,117.5 -1,318.9 1,728.5 0.75 -0.33

7,526.0 0.40 172.30 7,252.8 1,117.0 -1,318.6 1,728.0 0.24 0.00

7,617.0 0.40 111.50 7,343.8 1,116.5 -1,318.3 1,727.4 0.44 0.00

7,709.0 0.70 138.80 7,435.8 1,116.0 -1,317.6 1,726.6 0.42 0.33

7,801.0 0.70 139.30 7,527.8 1,115.2 -1,316.9 1,725.5 0.01 0.00

7,892.0 0.90 136.90 7,618.8 1,114.2 -1,316.0 1,724.2 0.22 0.22

7,984.0 1.10 161.00 7,710.8 1,112.8 -1,315.2 1,722.7 0.50 0.22

8,075.0 1.00 102.10 7,801.8 1,111.9 -1,314.2 1,721.3 1.14 -0.11

8,166.0 1.10 122.30 7,892.8 1,111.2 -1,312.7 1,719.7 0.42 0.1

8,258.0 1.50 139.30 7,984.8 1,109.8 -1,311.1 1,717.6 0.60 0.43

8,349.0 0.70 57.20 8,075.7 1,109.2 -1,309.9 1,716.3 1.72 -0.88

8,441.0 0.30 335.40 8,167.7 1,109.8 -1,309.5 1,716.4 0.78 -0.43

8,532.0 0.30 354.00 8,258.7 1,110.2 -1,309.6 1,716.8 0.1 0.00

8,624.0 0.40 254.30 8,350.7 1,110.4 -1,310.0 1,717.1 0.59 0.1

8,715.0 2.00 229.50 8,441.7 1,109.2 -1,311.5 1,717.5 1.81 1.76

8,807.0 1.50 223.60 8,5633.7 1,107.3 -1,313.5 1,717.8 0.58 -0.54

8,898.0 1.90 242.30 8,624.6 1,105.8 -1,3156.7 1,718.4 0.75 0.44

8,990.0 1.60 230.60 8,716.6 1,104.2 -1,318.0 1,719.2 0.51 -0.33

9,082.0 0.40 185.90 8,808.6 1,103.1 -1,319.1 1,719.2 1.46 -1.30

9,173.0 1.10 182.10 8,899.6 1,101.9 -1,319.1 1,718.5 0.77 0.77

9,265.0 0.90 194.70 8,991.5 1,100.3 -1,319.3 1,717.6 0.32 -0.22

9,357.0 1.40 78.20 9,083.6 1,099.9 -1,318.4 1,716.6 2.14 0.54

9,448.0 2.90 56.90 9,174.5 1,101.4 -1,315.4 1,715.3 1.84 1.65

9,539.0 5.60 57.80 9,265.2 1,105.0 -1,309.7 1,713.4 2,97 2.97

9,585.0 5.80 55.80 9,311.0 1,107.5 -1,305.9 1,712.1 0.61 0.43 Last Cathedral Survey @ 9,585' MD - Shideler 3'

9,640.0 5.80 55.80 9,365.7 1,110.6 -1,301.3 1,710.7 0.00 0.00 Projection to Bit @ 9,640' MD
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Cathedral Energy Services

Survey Report
Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Shideler Fee 31-5BB
Project: Mamm Creek TVD Reference: KBE @ 6921.0ft (Patterson 303)
Site: K31E Pad MD Reference: KBE @ 6921.0ft (Patterson 303)
Well: Shideler Fee 31-5BB North Reference: True
Wellbore: DD Survey Calculation Method: Minimum Curvature
Design: FINAL 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) () Longitude
Shideler 31-5BB PBHL ( 0.00 0.00 9,322.0 1,123.3 -1,307.7 1,579,971.83 2,374,565.75 39.404854 -107.713646
- actual wellpath misses target center by 19.4ft at 9585.0ft MD (9311.0 TVD, 1107.5 N, -1305.9 E)
- Circle (radius 50.0)
Shideler 31-5BB TGT 0.00 0.00 6,237.0 1,123.3 -1,307.7 1,579,971.83 2,374,565.75 39.404854 -107.713646

- actual wellpath misses target center by 5.7ft at 6510.0ft MD (6237.0 TVD, 1118.8 N, -1311.2 E)
- Circle (radius 25.0)

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
9,585.0 9,311.0 1,107.5 -1,305.9 Last Cathedral Survey @ 9,585' MD
9,640.0 9,365.7 1,110.6 -1,301.3  Projection to Bit @ 9,640' MD
Checked By: Approved By:
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