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Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Federal 11-7C (RD-11)
Project: S. Piceance (Parachute) TVD Reference: KB @ 6406.0ft (Nabors M11)
Site: NWNW S11-T7S-R94W (RD-11) MD Reference: KB @ 6406.0ft (Nabors M11)
Well: Federal 11-7C (RD-11) North Reference: True
Wellbore: DD Survey Calculation Method: Minimum Curvature
Design: DD Database: USA EDM 5000 Multi Users DB
Project S. Piceance (Parachute), Garfield County, CO
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Central Zone
Site NWNW S11-T7S-R94W (RD-11)
Site Position: Northing: 1,600,170.34 ft Latitude: 39.457481
From: Lat/Long Easting: 2,333,893.08 ft Longitude: -107.859394
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.49 °
Well Federal 11-7C (RD-11)
Well Position +N/-S 0.0 ft Northing: 1,600,176.98 ft Latitude: 39.457503
+E/-W 0.0 ft Easting: 2,333,945.79 ft Longitude: -107.859208
Position Uncertainty 0.0 ft Wellhead Elevation: ft Ground Level: 6,384.0ft
Wellbore DD
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 8/22/2011 10.26 65.73 52,225
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 0.0 125.53
Survey Program Date 9/27/2011
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
112.0 1,387.0 Survey #1 (DD) MWD Geolink MWD
1,455.0 9,570.0 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) (°/100ft)  (°/100ft)
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00
112.0 0.80 76.40 112.0 0.2 0.8 0.5 0.71 0.71
143.0 0.60 93.10 143.0 0.2 1.1 0.8 0.92 -0.65
174.0 1.10 130.40 174.0 0.0 1.5 1.2 2.33 1.61
204.0 1.50 120.10 204.0 -0.4 2.1 1.9 1.54 1.33
235.0 1.80 148.70 235.0 -1.0 27 2.8 2.79 0.97
266.0 2.60 145.10 265.9 -2.0 3.3 3.9 2.62 2.58
296.0 3.20 149.40 295.9 -3.3 42 5.3 2.13 2.00
326.0 4.00 146.90 325.9 -4.8 5.2 7.0 2.72 2.67
357.0 4.60 145.40 356.8 -6.8 6.4 9.2 1.97 1.94
388.0 5.60 137.30 387.6 -8.9 8.2 11.8 3.97 3.23
418.0 6.30 142.00 417.5 -11.3 10.2 14.8 2.84 2.33
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Federal 11-7C (RD-11)
Project: S. Piceance (Parachute) TVD Reference: KB @ 6406.0ft (Nabors M11)
Site: NWNW S11-T7S-R94W (RD-11) MD Reference: KB @ 6406.0ft (Nabors M11)
Well: Federal 11-7C (RD-11) 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)
449.0 7.30 140.80 448.3 -14.2 12.5 18.4 3.26 3.23
480.0 7.90 142.20 479.0 -17.4 15.0 22.3 2.03 1.94
511.0 8.80 135.70 509.7 -20.7 18.0 26.7 4.20 2.90
542.0 9.40 131.30 540.3 -24.1 215 31.5 2.96 1.94
572.0 10.20 133.00 569.8 -27.5 253 36.6 2.84 2.67
602.0 11.10 131.40 599.3 -31.3 29.4 421 3.16 3.00
633.0 11.80 131.40 629.7 -35.3 34.1 48.2 2.26 2.26
664.0 12.40 127.10 660.0 -39.4 39.1 54.7 3.49 1.94
694.0 13.20 126.50 689.3 -43.4 44.4 61.4 2.70 2.67
725.0 14.50 126.00 719.4 -47.8 50.4 68.8 4.21 4.19
755.0 15.10 124.00 748.4 -52.2 56.7 76.5 2.63 2.00
786.0 16.00 122.60 778.2 -56.8 63.6 84.8 3.15 2.90
816.0 16.30 123.70 807.0 -61.3 70.6 93.1 1.43 1.00
847.0 17.50 122.00 836.7 -66.2 78.2 102.1 4.19 3.87
938.0 18.10 121.50 923.4 -80.8 101.8 129.9 0.68 0.66
1,032.0 17.90 120.40 1,012.8 -95.8 126.7 158.8 0.42 -0.21
1,127.0 19.00 123.50 1,102.9 -111.7 152.2 188.8 1.55 1.16
1,223.0 19.30 125.60 1,193.6 -129.6 178.2 220.3 0.78 0.31
1,318.0 19.70 123.10 1,283.1 -147.4 204.3 252.0 0.97 0.42
1,387.0 19.80 122.50 1,348.1 -160.1 223.9 275.3 0.33 0.14 Last Cathedral Survey @ 1387' MD
1,455.0 19.60 122.10 1,412.1 -172.3 243.3 298.2 0.35 -0.29
1,550.0 19.20 123.40 1,501.7 -189.4 269.9 329.7 0.62 -0.42
1,645.0 19.30 126.00 1,591.4 -207.2 295.6 361.0 0.91 0.1
1,741.0 19.30 123.00 1,682.0 -225.2 321.7 392.7 1.03 0.00
1,836.0 19.30 125.10 1,771.6 -242.8 347.8 424 .1 0.73 0.00
1,931.0 19.60 127.30 1,861.2 -261.4 373.3 455.7 0.83 0.32
2,027.0 18.90 127.30 1,951.8 -280.6 398.5 487.3 0.73 -0.73
2,122.0 18.10 126.40 2,041.9 -298.7 422.6 517.5 0.89 -0.84
2,217.0 18.40 127.00 2,132.2 -316.5 446.4 547.2 0.37 0.32
2,313.0 18.00 127.70 2,223.4 -334.7 470.3 577.2 0.47 -0.42
2,408.0 17.80 125.50 2,313.8 -352.1 493.7 606.4 0.74 -0.21
2,504.0 17.20 125.20 2,405.3 -368.8 517.2 635.2 0.63 -0.62
2,599.0 18.30 125.20 2,495.8 -385.5 540.9 664.2 1.16 1.16
2,695.0 17.60 124.00 2,587.1 -402.3 565.3 693.8 0.82 -0.73
2,790.0 18.40 126.20 2,677.5 -419.2 589.3 7231 1.10 0.84
2,886.0 18.00 127.00 2,768.7 -437.0 613.3 753.1 0.49 -0.42
2,981.0 17.10 125.00 2,859.2 -453.9 636.5 781.8 1.14 -0.95
3,076.0 17.90 127.90 2,949.8 -470.9 659.5 810.3 1.25 0.84
3,171.0 17.10 126.40 3,040.5 -488.1 682.2 838.9 0.97 -0.84
3,266.0 18.20 126.80 3,131.0 -505.3 705.3 867.7 1.16 1.16
3,362.0 17.90 125.70 3,222.3 -522.9 729.3 897.4 0.47 -0.31
3,457.0 18.50 127.50 3,312.5 -540.6 753.1 9271 0.87 0.63
3,552.0 18.00 126.80 3,402.7 -558.6 776.9 956.8 0.57 -0.53
3,647.0 19.70 128.10 3,492.6 -577.2 801.2 987.5 1.84 1.79
3,742.0 19.50 126.90 3,5682.1 -596.6 826.5 1,019.3 0.47 -0.21
3,837.0 18.50 125.00 3,671.9 -614.8 851.5 1,050.3 1.24 -1.05
3,932.0 17.50 124.80 3,762.3 -631.6 875.6 1,079.6 1.05 -1.05
4,027.0 18.20 126.20 3,852.7 -648.5 899.3 1,108.7 0.86 0.74
4,122.0 18.00 127.70 3,943.0 -666.2 922.9 1,138.2 0.53 -0.21
4,218.0 18.50 127.80 4,034.2 -684.7 946.6 1,168.3 0.52 0.52
4,313.0 18.80 125.00 4,124.2 -702.7 9711 1,198.6 0.99 0.32
4,408.0 17.60 125.00 4,214.5 -719.7 995.4 1,228.3 1.26 -1.26
4,504.0 19.50 125.01 4,305.5 -737.2 1,020.4 1,258.8 1.98 1.98
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Cathedral Energy Services

Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Federal 11-7C (RD-11)
Project: S. Piceance (Parachute) TVD Reference: KB @ 6406.0ft (Nabors M11)
Site: NWNW S11-T7S-R94W (RD-11) MD Reference: KB @ 6406.0ft (Nabors M11)
Well: Federal 11-7C (RD-11) 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)

4,600.0 19.20 124.70 4,396.0 -755.4 1,046.5 1,290.6 0.33 -0.31

4,695.0 18.90 123.70 4,485.8 -772.8 1,072.2 1,321.6 0.47 -0.32

4,790.0 18.20 120.90 4,575.9 -789.0 1,097.7 1,351.8 1.19 -0.74

4,886.0 17.40 122.10 4,667.3 -804.3 1,122.7 1,381.1 0.92 -0.83

4,981.0 17.40 126.70 4,758.0 -820.3 1,146.1 1,409.5 1.45 0.00

5,076.0 19.50 126.70 4,848.1 -838.3 1,170.2 1,439.5 2.21 2.21

5,172.0 18.10 127.80 4,938.9 -857.0 1,194.9 1,470.4 1.50 -1.46

5,267.0 17.90 125.50 5,029.3 -874.5 1,218.4 1,499.8 0.78 -0.21

5,363.0 16.30 126.70 5,121.1 -891.2 1,241.2 1,528.0 1.71 -1.67

5,458.0 15.90 125.30 5,212.3 -906.7 1,262.5 1,5654.4 0.59 -0.42

5,554.0 15.80 127.10 5,304.7 -922.1 1,283.7 1,580.6 0.52 -0.10

5,649.0 16.30 126.40 5,396.0 -937.8 1,304.7 1,606.8 0.56 0.53

5,745.0 15.50 124.60 5,488.3 -953.1 1,326.2 1,633.1 0.98 -0.83

5,840.0 12.70 124.30 5,580.4 -966.2 1,345.2 1,656.3 2.95 -2.95

5,936.0 14.30 126.20 5,673.8 -979.2 1,363.5 1,678.7 1.73 1.67

6,032.0 13.80 126.40 5,766.9 -993.0 1,382.3 1,702.0 0.52 -0.52

6,127.0 11.30 124.60 5,859.6 -1,005.0 1,399.1 1,722.6 2.66 -2.63

6,222.0 9.80 121.10 5,953.0 -1,014.4 1,413.7 1,740.0 1.72 -1.58

6,318.0 6.90 122.80 6,048.0 -1,021.8 1,425.5 1,753.9 3.03 -3.02

6,414.0 4.90 115.70 6,143.5 -1,026.7 1,434.1 1,763.7 2.21 -2.08

6,510.0 3.30 110.10 6,239.2 -1,029.4 1,440.3 1,770.4 1.72 -1.67

6,605.0 2.50 104.40 6,334.1 -1,030.9 1,444.9 1,775.0 0.89 -0.84

6,701.0 1.10 324.20 6,430.1 -1,030.6 1,446.4 1,776.0 3.56 -1.46

6,796.0 1.90 325.70 6,525.1 -1,028.6 1,445.0 1,773.7 0.84 0.84

6,892.0 1.80 336.70 6,621.0 -1,025.9 1,443.5 1,770.9 0.38 -0.10

6,987.0 1.40 281.20 6,716.0 -1,024.3 1,441.8 1,768.6 1.61 -0.42

7,083.0 2.20 269.40 6,811.9 -1,024.1 1,438.8 1,766.0 0.91 0.83

7,176.0 1.80 241.70 6,904.9 -1,024.8 1,435.7 1,763.9 1.1 -0.43

7,272.0 1.40 224.30 7,000.8 -1,026.4 1,433.6 1,763.1 0.65 -0.42

7,367.0 1.20 217.20 7,095.8 -1,028.0 1,432.1 1,762.9 0.27 -0.21

7,462.0 0.80 239.50 7,190.8 -1,029.1 1,431.0 1,762.6 0.58 -0.42

7,558.0 0.70 292.00 7,286.8 -1,029.2 1,429.9 1,761.8 0.70 -0.10

7,653.0 1.00 341.70 7,381.8 -1,028.2 1,429.1 1,760.5 0.80 0.32

7,748.0 0.80 18.20 7,476.8 -1,026.8 1,429.0 1,759.7 0.63 -0.21

7,844.0 0.40 116.00 7,572.8 -1,026.3 1,429.5 1,759.8 0.98 -0.42

7,939.0 0.80 78.20 7,667.8 -1,026.3 1,430.5 1,760.6 0.57 0.42

8,035.0 0.40 61.30 7,763.8 -1,026.0 1,431.4 1,761.2 0.45 -0.42

8,130.0 0.40 201.30 7,858.8 -1,026.2 1,431.6 1,761.4 0.79 0.00

8,225.0 1.00 339.50 7,953.8 -1,025.7 1,431.2 1,760.8 1.40 0.63

8,320.0 2.60 280.30 8,048.7 -1,024.6 1,428.8 1,758.1 2.38 1.68

8,416.0 1.30 234.20 8,144.7 -1,024.8 1,425.7 1,755.8 2.02 -1.35

8,512.0 1.00 199.00 8,240.6 -1,026.2 1,424.6 1,755.7 0.78 -0.31

8,607.0 0.50 202.10 8,335.6 -1,027.4 1,424.2 1,756.0 0.53 -0.53

8,702.0 0.30 193.80 8,430.6 -1,028.0 1,423.9 1,756.2 0.22 -0.21

8,798.0 0.60 49.50 8,526.6 -1,027.9 1,424.3 1,756.4 0.90 0.31

8,893.0 0.90 43.60 8,621.6 -1,027.1 1,425.2 1,756.7 0.33 0.32

8,989.0 0.80 28.20 8,717.6 -1,025.9 1,426.0 1,756.7 0.26 -0.10

9,084.0 0.90 32.80 8,812.6 -1,024.7 1,426.7 1,756.6 0.13 0.1

9,179.0 1.10 44.10 8,907.6 -1,023.5 1,427.7 1,756.7 0.29 0.21

9,274.0 1.70 45.80 9,002.6 -1,021.8 1,429.4 1,757.1 0.63 0.63

9,370.0 2.10 58.90 9,098.5 -1,019.9 1,431.9 1,758.0 0.61 0.42

9,465.0 2.10 70.30 9,193.4 -1,018.4 1,435.0 1,759.7 0.44 0.00

9,515.0 2.10 78.10 9,243.4 -1,017.9 1,436.8 1,760.8 0.57 0.00 Last Cathedral Survey @ 9,515' MD
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Cathedral Energy Services
Survey Report

Company: EnCana Oil & Gas (USA) Inc Local Co-ordinate Reference: Well Federal 11-7C (RD-11)
Project: S. Piceance (Parachute) TVD Reference: KB @ 6406.0ft (Nabors M11)
Site: NWNW S11-T7S-R94W (RD-11) MD Reference: KB @ 6406.0ft (Nabors M11)
Well: Federal 11-7C (RD-11) 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)
9,570.0 2.10 78.10 9,298.4 -1,017.5 1,438.8 1,762.2 0.00 0.00 Projection to Bit @ 9,570' 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
Federal 11-7C (RD-11) E 0.00 0.00 9,117.0 -1,028.6 1,440.4 1,599,111.37 2,335,358.95 39.454679 -107.854107
- actual wellpath misses target center by 11.9ft at 9388.6ft MD (9117.1 TVD, -1019.6 N, 1432.5 E)
- Circle (radius 25.0)
Federal 11-7C (RD-11) 1 0.00 0.00 6,330.0 -1,028.6 1,440.4 1,599,111.37 2,335,358.95 39.454679 -107.854107
- actual wellpath misses target center by 4.9ft at 6600.6ft MD (6329.8 TVD, -1030.8 N, 1444.7 E)
- Point
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
1,387.0 1,348.1 -160.1 223.9 Last Cathedral Survey @ 1387' MD
9,5615.0 9,243.4 -1,017.9 1,436.8 Last Cathedral Survey @ 9,515' MD
9,570.0 9,298.4 -1,017.5 1,438.8 Projection to Bit @ 9,570' MD
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