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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8506A-34 E34 496
Project: Story Gulch TVD Reference: KB=32' @ 8333.0ft (Patterson #326)
Site: E34 496 S33-T4S-R96W MD Reference: KB=32' @ 8333.0ft (Patterson #326)
Well: 8506A-34 E34 496 North Reference: True
Wellbore: DD Survey Calculation Method: Minimum Curvature
Design: FINAL Database: USA EDM 5000 Multi Users DB
Project Story Gulch
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Central Zone
Site E34 496 S33-T4S-R96W
Site Position: Northing: 1,676,257.20 1t Latitude: 39°39'36.02N
From: Lat/Long Easting: 2,251,040.13ft Longitude: 108°9'38.14 W
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.68 °
Well 8506A-34 E34 496
Well Position +N/-S 0.0 ft Northing: 1,676,264.59 ft Latitude: 39°39'36.09N
+E/-W 0.0 ft Easting: 2,251,041.32 ft Longitude: 108° 9'38.13 W
Position Uncertainty 0.0 ft Wellhead Elevation: ft Ground Level: 8,301.0ft
Wellbore DD
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 11/29/2013 10.13 65.78 52,051
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 22.46
Survey Program Date 1/23/2014
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
514.0 11,530.0 Survey #1 (DD) Geolink 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
514.0 4.90 14.40 513.4 21.3 55 21.7 0.95 0.95
603.0 5.70 16.30 602.0 29.2 7.6 29.9 0.92 0.90
694.0 5.20 23.20 692.6 37.3 10.5 38.5 0.90 -0.55
788.0 5.80 24.20 786.1 45.6 14.2 47.5 0.65 0.64
880.0 7.30 26.10 877.5 55.1 18.6 58.0 1.65 1.63
971.0 8.60 25.80 967.7 66.4 241 70.6 1.43 1.43
1,062.0 8.80 27.20 1,057.6 78.7 30.3 84.3 0.32 0.22
1,154.0 8.10 20.30 1,148.6 91.0 35.8 97.8 1.34 -0.76
1,246.0 8.20 23.20 1,239.7 103.1 40.6 110.8 0.46 0.1
1,337.0 7.60 20.20 1,329.8 114.8 45.2 123.3 0.80 -0.66
1,429.0 7.30 22.80 1,421.1 125.9 49.6 135.3 0.49 -0.33
1,520.0 8.20 30.40 1,511.2 136.8 55.1 147.5 1.50 0.99
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8506A-34 E34 496
Project: Story Gulch TVD Reference: KB=32' @ 8333.0ft (Patterson #326)
Site: E34 496 S33-T4S-R96W MD Reference: KB=32' @ 8333.0ft (Patterson #326)
Well: 8506A-34 E34 496 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)

1,612.0 8.20 32.50 1,602.3 148.0 62.0 160.4 0.33 0.00

1,703.0 7.60 30.30 1,692.4 158.6 68.5 172.8 0.74 -0.66

1,794.0 7.60 25.80 1,782.6 169.3 741 184.7 0.65 0.00

1,886.0 8.00 23.10 1,873.8 180.6 79.3 197.2 0.59 0.43

1,977.0 7.90 18.90 1,963.9 192.4 83.8 209.8 0.65 -0.11

2,069.0 6.90 18.00 2,055.1 203.6 87.6 221.6 1.09 -1.09

2,160.0 6.40 18.10 2,1455 213.6 90.8 2321 0.55 -0.55

2,252.0 7.70 18.60 2,236.8 224.3 94.4 243.4 1.41 1.41

2,343.0 7.60 20.30 2,327.0 235.8 98.4 2555 0.27 -0.11

2,434.0 6.70 20.10 2,417.3 246.4 102.3 266.8 0.99 -0.99

2,526.0 6.90 20.00 2,508.7 256.6 106.1 277.7 0.22 0.22

2,617.0 7.70 21.50 2,598.9 267.4 110.2 289.2 0.90 0.88

2,709.0 7.30 23.80 2,690.1 278.5 114.8 301.2 0.54 -0.43

2,801.0 6.40 15.90 2,781.5 288.8 118.6 312.2 1.41 -0.98

2,888.0 6.20 21.60 2,868.0 297.8 121.6 321.7 0.75 -0.23

2,991.0 6.00 31.20 2,970.4 307.6 126.4 332.6 1.01 -0.19

3,082.0 7.40 32.50 3,060.8 316.6 132.1 343.1 1.55 1.54

3,174.0 7.70 27.50 3,152.0 327.1 138.1 355.0 0.78 0.33

3,265.0 8.50 20.80 3,242.0 338.8 143.3 367.8 1.36 0.88

3,357.0 7.80 19.10 3,333.1 351.0 147.7 380.8 0.80 -0.76

3,449.0 8.40 22.10 3,424.2 363.2 152.3 393.8 0.80 0.65

3,541.0 6.60 14.90 3,515.4 374.5 156.2 405.8 2.20 -1.96

3,632.0 6.40 25.30 3,605.8 384.1 159.7 416.0 1.31 -0.22

3,724.0 7.10 21.40 3,697.2 394.1 164.0 426.8 0.91 0.76

3,816.0 7.30 11.50 3,788.5 405.1 167.2 438.2 1.36 0.22

3,907.0 7.60 28.10 3,878.7 416.1 171.2 449.9 2.38 0.33

3,999.0 9.40 33.00 3,969.7 427.7 178.2 463.4 2.1 1.96

4,091.0 8.50 29.90 4,060.6 439.9 185.7 4775 1.1 -0.98

4,182.0 10.60 25.70 4,150.3 453.3 192.6 492.5 243 2.31

4,274.0 9.40 24.00 4,240.9 467.8 199.4 508.5 1.34 -1.30

4,366.0 7.70 18.90 4,331.9 480.5 204.4 522.1 2.02 -1.85

4,457.0 9.40 22.10 4,421.9 493.1 209.2 535.6 1.94 1.87

4,549.0 8.50 22.40 4,512.8 506.4 214.6 550.0 0.98 -0.98

4,641.0 7.60 22.60 4,603.9 518.3 219.5 562.8 0.98 -0.98

4,733.0 7.20 22.20 4,695.1 529.2 224.0 574.7 0.44 -0.43

4,824.0 6.40 18.20 4,785.4 539.3 227.8 585.5 1.02 -0.88

4,916.0 6.80 23.70 4,876.8 549.2 231.6 596.0 0.81 0.43

5,008.0 7.90 30.70 4,968.1 559.6 237.0 607.7 1.54 1.20

5,099.0 6.90 30.90 5,058.3 569.7 243.0 619.3 1.10 -1.10

5,191.0 8.30 27.90 5,149.5 580.3 248.9 631.4 1.58 1.52

5,283.0 7.60 25.50 5,240.6 591.7 254.7 644.1 0.84 -0.76

5,374.0 6.40 24.90 5,330.9 601.7 259.4 655.1 1.32 -1.32

5,466.0 8.10 24.80 5,422.2 612.2 264.3 666.7 1.85 1.85

5,558.0 7.30 25.20 5,513.4 623.4 269.5 679.1 0.87 -0.87

5,649.0 6.20 21.60 5,603.7 633.2 273.8 689.8 1.29 -1.21

5,741.0 6.70 17.00 5,695.2 643.0 2771 700.1 0.78 0.54

5,833.0 7.20 24.40 5,786.5 653.3 2811 711.2 1.1 0.54

5,924.0 6.40 26.70 5,876.9 663.1 285.7 721.9 0.93 -0.88

6,016.0 5.40 21.50 5,968.4 671.7 289.6 731.4 1.23 -1.09

6,107.0 6.40 14.70 6,058.9 680.6 292.5 740.7 1.34 1.10

6,291.0 8.20 20.10 6,241.4 702.8 299.6 763.9 1.05 0.98

6,474.0 7.80 20.40 6,422.6 726.7 308.4 789.4 0.22 -0.22

6,566.0 7.10 20.90 6,513.8 737.9 312.6 801.3 0.76 -0.76
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8506A-34 E34 496
Project: Story Gulch TVD Reference: KB=32' @ 8333.0ft (Patterson #326)
Site: E34 496 S33-T4S-R96W MD Reference: KB=32' @ 8333.0ft (Patterson #326)
Well: 8506A-34 E34 496 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)
6,658.0 6.50 24.60 6,605.2 747.9 316.8 812.2 0.81 -0.65
6,750.0 6.70 34.70 6,696.6 7571 322.0 822.7 1.28 0.22
6,841.0 8.70 30.90 6,786.7 767.3 328.6 834.7 2.27 2.20
6,933.0 8.10 29.20 6,877.8 779.0 335.3 848.0 0.71 -0.65
7,025.0 7.50 27.70 6,968.9 789.9 341.3 860.4 0.69 -0.65
7,117.0 6.90 27.10 7,060.2 800.2 346.6 871.9 0.66 -0.65
7,208.0 6.40 27.20 7,150.6 809.5 351.4 882.4 0.55 -0.55
7,300.0 5.70 23.80 7,242.1 818.3 355.6 892.1 0.85 -0.76
7,392.0 4.40 18.70 7,333.7 825.8 358.6 900.1 1.49 -1.41
7,483.0 1.70 342.10 7,424.6 830.4 359.3 904.7 3.52 -2.97
7,575.0 1.50 313.50 7,516.5 832.5 358.0 906.1 0.88 -0.22
7,667.0 1.30 303.40 7,608.5 833.9 356.2 906.8 0.34 -0.22
7,758.0 1.40 26.50 7,699.5 835.5 355.9 908.1 1.97 0.1
7,850.0 1.10 15.10 7,791.5 837.3 356.6 910.1 0.42 -0.33
7,942.0 2.40 93.40 7,883.4 838.1 358.7 911.6 2.64 1.41
8,033.0 1.30 152.80 7,974.4 837.1 361.1 911.5 2.27 -1.21
8,125.0 1.50 178.70 8,066.4 834.9 361.6 909.7 0.71 0.22
8,216.0 0.70 124.00 8,157.3 833.4 362.1 908.5 1.36 -0.88
8,308.0 0.70 192.00 8,249.3 832.6 362.5 907.9 0.85 0.00
8,400.0 2.30 217.30 8,341.3 830.5 361.2 905.5 1.84 1.74
8,492.0 1.00 240.00 8,433.3 828.7 359.4 903.1 1.55 -1.41
8,583.0 1.10 130.80 8,524.2 827.7 359.4 902.2 1.88 0.1
8,675.0 2.50 18.60 8,616.2 829.0 360.7 903.9 3.36 1.52
8,776.0 2.00 6.40 8,717.1 832.9 361.6 907.8 0.68 -0.50
8,867.0 1.30 4.30 8,808.1 835.5 361.8 910.3 0.77 -0.77
8,959.0 1.10 342.80 8,900.1 837.4 361.7 912.0 0.53 -0.22
9,051.0 1.20 317.50 8,992.1 838.9 360.7 913.1 0.56 0.11
9,142.0 1.20 305.90 9,083.0 840.2 359.3 913.7 0.27 0.00
9,234.0 0.30 176.20 9,175.0 840.5 358.6 913.7 1.53 -0.98
9,326.0 0.90 226.30 9,267.0 839.8 358.1 912.9 0.81 0.65
9,417.0 1.80 232.60 9,358.0 838.4 356.4 911.0 1.00 0.99
9,509.0 0.70 276.40 9,450.0 837.6 354.7 909.6 1.50 -1.20
9,601.0 0.20 102.10 9,5642.0 837.6 354.3 909.4 0.98 -0.54
9,692.0 1.20 123.20 9,633.0 837.1 355.3 909.3 1.12 1.10
9,784.0 1.40 182.70 9,725.0 835.4 356.0 908.0 1.41 0.22
9,876.0 0.40 114.40 9,816.9 834.2 356.2 907.0 1.42 -1.09
9,967.0 0.90 221.60 9,907.9 833.5 356.1 906.3 1.20 0.55
10,059.0 1.10 225.50 9,999.9 832.3 355.0 904.8 0.23 0.22
10,151.0 1.90 184.90 10,091.9 830.2 354.2 902.5 1.39 0.87
10,242.0 0.80 161.40 10,182.9 828.1 354.3 900.6 1.33 -1.21
10,334.0 0.40 109.00 10,274.9 827.4 354.8 900.1 0.70 -0.43
10,426.0 1.20 341.70 10,366.9 828.2 354.8 900.9 1.61 0.87
10,517.0 2.00 312.10 10,457.8 830.1 353.3 902.2 1.24 0.88
10,609.0 1.90 5.50 10,549.8 832.7 352.3 904.2 1.91 -0.11
10,701.0 1.10 345.10 10,641.7 835.1 352.2 906.3 1.03 -0.87 Last Cathedral Survey @ 10,701' MD
11,530.0 1.10 345.10 11,470.6 850.5 348.1 919.0 0.00 0.00 Projection to Bit @ 11,530’
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Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8506A-34 E34 496
Project: Story Gulch TVD Reference: KB=32' @ 8333.0ft (Patterson #326)
Site: E34 496 S33-T4S-R96W MD Reference: KB=32' @ 8333.0ft (Patterson #326)
Well: 8506A-34 E34 496 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) (ft) Latitude Longitude

E34 496 8506A-34 PBH 0.00 11,343.0 827.6 342.1 1,677,081.85 2,251,407.47 39°39'44.27 N 108° 9'33.75 W

- actual wellpath misses target center by 21.6ft at 11402.0ft MD (11342.7 TVD, 848.1 N, 348.7 E)

- Rectangle (sides W30.0 H50.0 D0.0)
E34 496 8506A-34 TGT 0.00 7,755.0 837.6 359.1 1,677,091.33 2,251,424.79 39°39'44.37 N 108° 9' 33.54 W

- actual wellpath misses target center by 2.9ft at 7813.6ft MD (7755.0 TVD, 836.7 N, 356.4 E)

- Point
Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
10,701.0 10,641.7 835.1 352.2 Last Cathedral Survey @ 10,701' MD
11,530.0 11,470.6 850.5 348.1  Projection to Bit @ 11,530'

Checked By: Approved By: Date:
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