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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8503C-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: 8503C-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 8503C-34 E34 496
Well Position +N/-S 0.0 ft Northing: 1,676,284.15 ft Latitude: 39°39'36.29 N
+E/-W 0.0 ft Easting: 2,251,044.83 ft Longitude: 108° 9' 38.09 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 11/22/2013 10.13 65.78 52,053
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 11.96
Survey Program Date 12/2/2013
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
232.0 11,745.0 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
232.0 2.00 328.50 232.0 35 -2.1 2.9 0.86 0.86
324.0 4.70 335.20 323.8 8.2 -4.5 71 2.96 2.93
416.0 6.90 335.10 415.3 16.7 -8.4 14.6 2.39 2.39
507.0 9.00 333.10 505.4 28.0 -14.0 245 2.33 2.31
601.0 10.50 330.70 598.1 42.0 -21.5 36.7 1.65 1.60
693.0 12.60 337.80 688.2 58.6 -29.4 51.3 2.75 2.28
785.0 14.50 345.30 777.7 79.1 -36.1 69.9 2.81 2.07
876.0 14.50 358.00 865.8 101.5 -39.4 91.1 3.49 0.00
967.0 14.20 8.20 953.9 123.9 -38.2 113.3 2.79 -0.33
1,059.0 13.70 15.10 1,043.2 145.6 -33.7 135.4 1.89 -0.54
1,150.0 12.80 15.70 1,131.8 165.7 -28.2 156.3 1.00 -0.99
1,242.0 13.40 15.40 1,221.4 185.8 -22.6 1771 0.66 0.65
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8503C-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: 8503C-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)

1,334.0 12.90 16.90 1,311.0 205.9 -16.8 197.9 0.66 -0.54

1,425.0 12.30 15.80 1,399.8 224.9 -11.2 217.7 0.71 -0.66

1,516.0 11.80 15.30 1,488.8 2432 -6.1 236.7 0.56 -0.55

1,608.0 11.50 20.10 1,578.9 260.9 -0.5 255.2 1.10 -0.33

1,699.0 12.30 19.90 1,668.0 278.6 5.9 273.7 0.88 0.88

1,790.0 13.50 19.00 1,756.7 297.7 12.7 293.9 1.34 1.32

1,882.0 13.10 17.60 1,846.2 317.8 19.3 314.9 0.56 -0.43

1,973.0 12.60 15.10 1,934.9 337.2 25.0 335.1 0.82 -0.55

2,065.0 12.70 14.90 2,024.7 356.7 30.3 355.2 0.12 0.11

2,156.0 13.50 17.10 2,113.3 376.5 36.0 375.8 1.04 0.88

2,248.0 13.20 16.90 2,202.8 396.8 42.2 396.9 0.33 -0.33

2,339.0 12.90 14.50 2,291.5 416.6 47.7 417.4 0.68 -0.33

2,430.0 12.20 11.00 2,380.3 435.9 52.1 437.2 1.14 -0.77

2,522.0 11.20 9.00 2,470.4 454.2 55.4 455.8 1.17 -1.09

2,613.0 11.30 14.20 2,659.7 471.6 58.9 473.6 1.12 0.11

2,705.0 12.00 16.10 2,649.8 489.5 63.8 492.1 0.87 0.76

2,797.0 12.60 15.50 2,739.7 508.4 69.1 511.7 0.67 0.65

2,888.0 12.90 14.80 2,828.4 527.8 74.4 531.7 0.37 0.33

2,895.0 12.90 14.60 2,835.2 529.3 74.8 533.3 0.64 0.00

3,081.0 14.20 15.30 3,016.0 571.4 86.0 576.8 0.70 0.70

3,172.0 16.40 12.60 3,103.8 594.7 91.8 600.8 2.54 242

3,264.0 18.80 17.20 3,191.5 621.5 99.0 628.6 3.01 2.61

3,356.0 18.20 17.10 3,278.7 649.4 107.6 657.6 0.65 -0.65

3,447.0 19.20 12.40 3,364.9 677.6 115.0 686.7 1.99 1.10

3,539.0 17.50 11.10 3,452.3 706.0 120.9 715.7 1.90 -1.85

3,631.0 17.60 12.20 3,540.0 733.1 126.5 743.4 0.38 0.1

3,722.0 17.30 15.90 3,626.8 759.6 133.1 770.7 1.26 -0.33

3,815.0 17.00 15.10 3,715.7 786.0 140.5 798.1 0.41 -0.32

3,906.0 17.10 13.10 3,802.7 811.9 146.9 824.7 0.65 0.1

3,997.0 19.90 15.80 3,889.0 839.8 154.2 853.6 3.22 3.08

4,089.0 18.60 15.50 3,975.8 869.0 162.4 883.8 1.42 -1.41

4,181.0 19.50 15.70 4,062.8 898.0 170.5 913.8 0.98 0.98

4,272.0 18.60 16.60 4,148.8 926.5 178.7 943.4 1.04 -0.99

4,364.0 19.00 15.00 4,235.9 955.0 186.8 973.0 0.71 0.43

4,456.0 17.70 14.80 4,323.2 983.0 194.2 1,001.9 1.41 -1.41

4,548.0 18.10 15.80 4,410.7 1,010.3 201.7 1,030.2 0.55 0.43

4,639.0 17.10 15.80 4,497.5 1,036.8 209.2 1,057.6 1.10 -1.10

4,731.0 18.50 12.80 4,585.1 1,064.0 216.1 1,085.7 1.82 1.52

4,823.0 17.30 13.00 4,672.6 1,091.6 2224 1,114.0 1.31 -1.30

4,914.0 17.90 14.10 4,759.4 1,118.3 228.9 1,141.5 0.75 0.66

5,006.0 16.20 12.90 4,847.3 1,144.5 235.2 1,168.4 1.89 -1.85

5,098.0 17.50 17.00 4,935.4 1,170.3 2421 1,195.1 1.91 1.41

5,189.0 16.20 16.70 5,022.5 1,195.5 249.7 1,221.3 1.43 -1.43

5,281.0 17.60 14.40 5,110.5 1,221.3 256.9 1,248.0 1.69 1.52

5,373.0 16.70 13.50 5,198.4 1,247.6 263.4 1,275.1 1.02 -0.98

5,464.0 18.10 13.60 5,285.2 1,274.1 269.8 1,302.3 1.54 1.54

5,556.0 16.70 11.70 5,373.0 1,300.9 275.8 1,329.8 1.64 -1.52

5,648.0 17.70 14.60 5,460.9 1,327.4 282.1 1,357.0 1.43 1.09

5,739.0 16.50 13.90 5,547.9 1,353.3 288.6 1,383.8 1.34 -1.32

5,831.0 17.40 17.30 5,635.9 1,379.1 295.9 1,410.5 1.45 0.98

5,923.0 16.10 17.80 5,724.0 1,404.4 303.9 1,436.9 1.42 -1.41

6,014.0 14.80 17.40 5,811.7 1,427.5 311.2 1,461.0 1.43 -1.43

6,106.0 13.60 17.30 5,900.9 1,449.1 317.9 1,483.5 1.30 -1.30
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8503C-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: 8503C-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)
6,197.0 12.40 16.80 5,989.5 1,468.6 323.9 1,503.9 1.32 -1.32
6,289.0 10.70 12.60 6,079.7 1,486.4 328.7 1,5622.3 2.06 -1.85
6,381.0 8.40 6.60 6,170.4 1,501.4 331.3 1,5637.5 2.72 -2.50
6,472.0 8.40 7.60 6,260.4 1,514.6 332.9 1,5650.7 0.16 0.00
6,564.0 8.60 14.00 6,351.4 1,528.0 335.5 1,564.3 1.05 0.22
6,657.0 7.30 10.70 6,443.5 1,540.5 338.3 1,577.2 1.48 -1.40
6,748.0 6.60 9.90 6,533.9 1,5651.4 340.2 1,5688.2 0.78 -0.77
6,840.0 6.00 6.50 6,625.3 1,561.3 341.7 1,598.3 0.77 -0.65
6,932.0 5.40 4.80 6,716.8 1,5670.4 342.6 1,607.3 0.68 -0.65
7,023.0 5.70 25.00 6,807.4 1,578.8 344.9 1,616.0 2.16 0.33
7,115.0 5.20 24.90 6,899.0 1,586.7 348.6 1,624.5 0.54 -0.54
7,207.0 4.50 18.50 6,990.7 1,593.9 351.5 1,632.2 0.96 -0.76
7,298.0 3.90 18.90 7,081.4 1,600.2 353.6 1,638.8 0.66 -0.66
7,390.0 3.70 17.60 7,173.2 1,606.0 355.5 1,644.8 0.24 -0.22
7,482.0 2.00 45.20 7,265.1 1,610.0 357.5 1,649.1 2.32 -1.85
7,573.0 1.70 50.20 7,356.1 1,612.0 359.7 1,651.5 0.37 -0.33
7,665.0 1.10 38.80 7,448.0 1,613.5 361.3 1,653.4 0.72 -0.65
7,757.0 0.70 134.90 7,540.0 1,613.8 362.3 1,653.9 1.48 -0.43
7,848.0 0.40 194.50 7,631.0 1,613.1 362.6 1,653.2 0.67 -0.33
7,940.0 0.60 260.40 7,723.0 1,612.7 362.0 1,652.7 0.62 0.22
8,032.0 1.10 254.20 7,815.0 1,612.4 360.7 1,652.2 0.55 0.54
8,123.0 1.50 248.80 7,906.0 1,611.7 358.7 1,651.1 0.46 0.44
8,215.0 0.40 105.80 7,998.0 1,611.2 357.9 1,650.4 1.99 -1.20
8,306.0 0.80 128.90 8,089.0 1,610.7 358.7 1,650.1 0.51 0.44
8,398.0 0.80 81.30 8,181.0 1,610.4 359.9 1,650.0 0.70 0.00
8,490.0 0.70 131.20 8,273.0 1,610.2 360.9 1,650.0 0.69 -0.11
8,582.0 0.50 116.10 8,365.0 1,609.6 361.7 1,649.6 0.28 -0.22
8,673.0 1.60 353.40 8,455.9 1,610.7 361.9 1,650.7 2.1 1.21
8,765.0 1.40 319.80 8,5647.9 1,612.8 361.0 1,652.6 0.97 -0.22
8,857.0 1.60 288.50 8,639.9 1,614.1 359.1 1,653.5 0.90 0.22
8,948.0 0.40 266.90 8,730.9 1,614.5 357.6 1,653.5 1.36 -1.32
9,040.0 0.70 243.70 8,822.9 1,614.2 356.7 1,653.1 0.40 0.33
9,132.0 0.80 149.00 8,914.9 1,613.4 356.6 1,652.3 1.20 0.11
9,223.0 1.80 132.00 9,005.8 1,611.9 358.0 1,651.1 1.17 1.10
9,315.0 0.70 121.70 9,097.8 1,610.7 359.5 1,650.2 1.22 -1.20
9,407.0 0.70 167.40 9,189.8 1,609.8 360.1 1,649.5 0.59 0.00
9,498.0 1.00 188.00 9,280.8 1,608.5 360.1 1,648.2 0.47 0.33
9,590.0 0.50 270.20 9,372.8 1,607.7 359.6 1,647.3 1.15 -0.54
9,681.0 1.30 341.20 9,463.8 1,608.7 358.9 1,648.1 1.35 0.88
9,773.0 1.30 322.80 9,5655.8 1,610.5 357.9 1,649.7 0.45 0.00
9,866.0 1.10 309.70 9,648.7 1,611.9 356.6 1,650.8 0.36 -0.22
9,958.0 1.60 41.60 9,740.7 1,613.4 356.8 1,652.3 2.14 0.54
10,049.0 1.10 53.70 9,831.7 1,614.9 358.3 1,654.1 0.63 -0.55
10,141.0 0.40 93.40 9,923.7 1,615.4 359.3 1,654.8 0.90 -0.76
10,232.0 0.50 213.10 10,014.7 1,615.0 359.4 1,654.5 0.86 0.1
10,324.0 1.10 239.30 10,106.7 1,614.3 358.5 1,653.5 0.75 0.65
10,416.0 0.70 182.70 10,198.7 1,613.2 357.7 1,652.3 1.00 -0.43
10,507.0 0.20 62.60 10,289.7 1,612.8 357.8 1,651.9 0.90 -0.55
10,599.0 0.60 59.50 10,381.7 1,613.1 358.4 1,652.3 0.44 0.43
10,690.0 0.10 11.80 10,472.7 1,613.4 358.8 1,652.7 0.59 -0.55
10,782.0 0.70 279.60 10,564.7 1,613.6 358.2 1,652.8 0.77 0.65
10,874.0 1.60 281.50 10,656.6 1,613.9 356.4 1,652.7 0.98 0.98
10,965.0 1.00 213.90 10,747.6 1,613.5 354.7 1,652.0 1.68 -0.66

12/2/2013 11:07:59AM

Page 3

COMPASS 5000.1 Build 62




Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well 8503C-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: 8503C-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)
11,057.0 1.50 210.50 10,839.6 1,611.8 353.7 1,650.1 0.55 0.54
11,332.0 2.00 229.40 11,114.5 1,605.6 348.2 1,642.9 0.28 0.18
11,607.0 3.10 248.70 11,389.2 1,599.8 337.6 1,635.0 0.50 0.40
11,685.0 3.00 253.20 11,467.1 1,598.4 333.7 1,632.9 0.33 -0.13 Last Cathedral Survey @ 11,685' MD
11,745.0 3.00 253.20 11,527.0 1,597.5 330.7 1,631.4 0.00 0.00 Projection to Bit @ 11,745' MD
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
SRIERD ©) ©) (ft) (ft) (ft) (ft) (ft) Latitude Longitude
E34 496 8503C-34 PBH 0.00 0.00 11,376.0 1,602.8 339.4 1,677,876.31 2,251,431.02 39°39'52.13N 108° 9'33.75 W
- actual wellpath misses target center by 3.0ft at 11593.7ft MD (11375.9 TVD, 1600.0 N, 338.3 E)
- Rectangle (sides W30.0 H50.0 D0.0)
E34 496 8503C-34 TGT 0.00 0.00 6,850.0 1,612.8 356.4 1,677,885.85 2,251,448.31 39°39'52.23 N 108° 9' 33.53 W

- actual wellpath misses target center by 31.7ft at 7068.8ft MD (6853.0 TVD, 1582.8 N, 346.7 E)
- Point

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +EI-W
(ft) (ft) (ft) (ft) Comment
11,685.0 11,467 1 1,598.4
11,745.0 11,527.0 1,597.5

333.7 Last Cathedral Survey @ 11,685 MD
330.7 Projection to Bit @ 11,745' MD

Checked By: Approved By:

Date:
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