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] DESIGN TARGET DETAILS
:’7 Ohio Creek werde— — — — + — — — — — — — TT T T Name +N/-S  +E/I-W Northing Easting Latitude Longitude
Federal 31-2C (PF-31) TGT 1422.7 14559 158018436 2282790.12  39.398848 -108.038334
7] Federal 31-2C (PF-31) BHL 1422.7 14559 158018436 2282790.12  39.398848 -108.038334
i \
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well Federal 31-2C
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 5856.0ft (Patterson #308)
Project: S. Piceance (Parachute) MD Reference: KBE @ 5856.0ft (Patterson #308)
Site: PF-31 Pad - S31-T7S-R95W North Reference: True
Well: Federal 31-2C Survey Calculation Method: Minimum Curvature
Wellbore: DD
Design: Plan #2
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 PF-31 Pad - S31-T7S-R95W
Site Position: Northing: 1,578,802.25 Latitude: 39.394940
From: Lat/Long Easting: 2,281,293.81ft Longitude: -108.043490
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.60 °
Well Federal 31-2C
Well Position +N/-S 0.0 ft Northing: 1,578,802.94 ft Latitude: 39.394942
+E/-W 0.0 ft Easting: 2,281,294.96 ft Longitude: -108.043486
Position Uncertainty 0.0 ft Wellhead Elevation: ft Ground Level: 5,834.0ft
Wellbore DD
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
() ©) (nT)
IGRF2010 8/21/2013 10.08 65.59 51,970
Design Plan #2
Audit Notes:
Version: Phase: PLAN Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft) ©)
0.0 0.0 0.0 45.66
Plan Sections
Measured Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Rate Rate Rate TFO
(ft) ©) °) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft) (°) Target
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.00 0.00
200.0 0.00 0.00 200.0 0.0 0.0 0.00 0.00 0.00 0.00
1,539.2 40.18 45.66 1,432.2 314.9 3223 3.00 3.00 0.00 45.66
2,948.3 40.18 45.66 2,508.8 950.3 972.5 0.00 0.00 0.00 0.00
4,957.2 0.00 0.00 4,357.0 1,422.7 1,455.9 2.00 -2.00 0.00 180.00 Federal 31-2C (PF-31
6,901.2 0.00 0.00 6,301.0 1,422.7 1,455.9 0.00 0.00 0.00 0.00 Federal 31-2C (PF-31
7,001.2 0.00 0.00 6,401.0 1,422.7 1,455.9 0.00 0.00 0.00 0.00
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Cathedral Energy Services

Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well Federal 31-2C
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 5856.0ft (Patterson #308)
Project: S. Piceance (Parachute) MD Reference: KBE @ 5856.0ft (Patterson #308)
Site: PF-31 Pad - S31-T7S-R95W North Reference: True
Well: Federal 31-2C Survey Calculation Method: Minimum Curvature
Wellbore: DD
Design: Plan #2
Planned Survey
Measured Vertical Vertical Dogleg Build Comments /
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Formations
(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
100.0 0.00 0.00 100.0 0.0 0.0 0.0 0.00 0.00
200.0 0.00 0.00 200.0 0.0 0.0 0.0 0.00 0.00 KOP @ 200'
300.0 3.00 45.66 300.0 1.8 1.9 2.6 3.00 3.00
400.0 6.00 45.66 399.6 7.3 7.5 10.5 3.00 3.00
500.0 9.00 45.66 498.8 16.4 16.8 23.5 3.00 3.00
600.0 12.00 45.66 597.1 29.2 29.8 41.7 3.00 3.00
700.0 15.00 45.66 694.3 455 46.5 65.1 3.00 3.00
800.0 18.00 45.66 790.2 65.3 66.9 93.5 3.00 3.00
900.0 21.00 45.66 884.4 88.7 90.7 126.9 3.00 3.00
1,000.0 24.00 45.66 976.8 115.4 118.1 165.1 3.00 3.00
1,100.0 27.00 45.66 1,067.1 145.5 148.9 208.2 3.00 3.00
1,200.0 30.00 45.66 1,154.9 178.8 183.0 255.9 3.00 3.00
1,300.0 33.00 45.66 1,240.2 215.3 220.4 308.1 3.00 3.00
1,400.0 36.00 45.66 1,322.6 254.9 260.9 364.8 3.00 3.00
1,500.0 39.00 45.66 1,401.9 297.5 304.4 425.6 3.00 3.00
1,539.2 40.18 45.66 1,432.2 314.9 3223 450.6 3.00 3.00 EOB @ Inc. =40.18°
1,600.0 40.18 45.66 1,478.6 342.3 350.3 489.8 0.00 0.00
1,639.2 40.18 45.66 1,508.5 360.0 368.4 515.1 0.00 0.00 Surface Casing
1,700.0 40.18 45.66 1,5655.0 387.4 396.5 554.3 0.00 0.00
1,800.0 40.18 45.66 1,631.4 432.5 442.6 618.9 0.00 0.00
1,900.0 40.18 45.66 1,707.8 477.6 488.8 683.4 0.00 0.00
2,000.0 40.18 45.66 1,784.2 522.7 534.9 747.9 0.00 0.00
2,100.0 40.18 45.66 1,860.6 567.8 581.0 812.4 0.00 0.00
2,200.0 40.18 45.66 1,937.0 612.9 627.2 876.9 0.00 0.00
2,300.0 40.18 45.66 2,0134 658.0 673.3 941.4 0.00 0.00
2,400.0 40.18 45.66 2,089.8 703.1 719.5 1,005.9 0.00 0.00
2,500.0 40.18 45.66 2,166.2 748.2 765.6 1,070.5 0.00 0.00
2,600.0 40.18 45.66 2,242.6 793.3 811.7 1,135.0 0.00 0.00
2,700.0 40.18 45.66 2,319.0 838.3 857.9 1,199.5 0.00 0.00
2,800.0 40.18 45.66 2,395.4 883.4 904.0 1,264.0 0.00 0.00
2,900.0 40.18 45.66 2,471.8 928.5 950.2 1,328.5 0.00 0.00
2,948.3 40.18 45.66 2,508.8 950.3 972.5 1,359.7 0.00 0.00 Start 2° Drop
3,000.0 39.14 45.66 2,548.5 973.4 996.1 1,392.7 2.00 -2.00
3,100.0 37.14 45.66 2,627.2 1,016.5 1,040.2 1,454.4 2.00 -2.00
3,200.0 35.14 45.66 2,707.9 1,057.8 1,082.4 1,513.4 2.00 -2.00
3,300.0 33.14 45.66 2,790.7 1,097.0 1,122.6 1,569.5 2.00 -2.00
3,400.0 31.14 45.66 2,875.4 1,134.2 1,160.6 1,622.7 2.00 -2.00
3,500.0 29.14 45.66 2,961.8 1,169.3 1,196.5 1,673.0 2.00 -2.00
3,600.0 27.14 45.66 3,050.0 1,202.2 1,230.2 1,720.1 2.00 -2.00
3,700.0 25.14 45.66 3,139.8 1,233.0 1,261.8 1,764.2 2.00 -2.00
3,800.0 23.14 45.66 3,231.0 1,261.6 1,291.0 1,805.1 2.00 -2.00
3,900.0 21.14 45.66 3,323.6 1,287.9 1,318.0 1,842.8 2.00 -2.00
3,904.7 21.05 45.66 3,328.0 1,289.1 1,319.2 1,844.5 2.00 -2.00 Top of Mesaverde - Ohio Creek
4,000.0 19.14 45.66 3,417.5 1,312.0 1,342.6 1,877.2 2.00 -2.00
4,100.0 17.14 45.66 3,512.5 1,333.8 1,364.9 1,908.4 2.00 -2.00
4,200.0 15.14 45.66 3,608.6 1,353.2 1,384.8 1,936.2 2.00 -2.00
4,300.0 13.14 45.66 3,705.6 1,370.3 1,402.2 1,960.6 2.00 -2.00
4,400.0 11.14 45.66 3,803.3 1,385.0 1,417.3 1,981.6 2.00 -2.00
4,500.0 9.14 45.66 3,901.7 1,397.3 1,429.9 1,999.2 2.00 -2.00
4,567.0 7.80 45.66 3,968.0 1,404.2 1,436.9 2,009.1 2.00 -2.00 Williams Fork
4,600.0 7.14 45.66 4,000.7 1,407.2 1,440.0 2,013.4 2.00 -2.00
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well Federal 31-2C
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 5856.0ft (Patterson #308)
Project: S. Piceance (Parachute) MD Reference: KBE @ 5856.0ft (Patterson #308)
Site: PF-31 Pad - S31-T7S-R95W North Reference: True
Well: Federal 31-2C Survey Calculation Method: Minimum Curvature
Wellbore: DD
Design: Plan #2
Planned Survey
Measured Vertical Vertical Dogleg Build Comments /
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Formations
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft)
4,700.0 5.14 45.66 4,100.2 1,414.7 1,447.7 2,024.1 2.00 -2.00
4,800.0 3.14 45.66 4,199.9 1,419.7 1,452.8 2,031.3 2.00 -2.00
4,900.0 1.14 45.66 4,299.8 1,422.3 1,455.5 2,035.1 2.00 -2.00
4,957.2 0.00 0.00 4,357.0 1,422.7 1,455.9 2,035.6 2.00 -2.00 EOD @ Inc. = 0° - Top Gas
5,000.0 0.00 0.00 4,399.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,100.0 0.00 0.00 4,499.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,200.0 0.00 0.00 4,599.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,300.0 0.00 0.00 4,699.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,400.0 0.00 0.00 4,799.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,500.0 0.00 0.00 4,899.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,600.0 0.00 0.00 4,999.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,700.0 0.00 0.00 5,099.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,800.0 0.00 0.00 5,199.8 1,422.7 1,455.9 2,035.6 0.00 0.00
5,900.0 0.00 0.00 5,299.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,000.0 0.00 0.00 5,399.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,100.0 0.00 0.00 5,499.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,200.0 0.00 0.00 5,599.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,300.0 0.00 0.00 5,699.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,300.2 0.00 0.00 5,700.0 1,422.7 1,455.9 2,035.6 0.00 0.00 Coal Ridge
6,400.0 0.00 0.00 5,799.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,500.0 0.00 0.00 5,899.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,600.0 0.00 0.00 5,999.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,700.0 0.00 0.00 6,099.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,751.2 0.00 0.00 6,151.0 1,422.7 1,455.9 2,035.6 0.00 0.00 Rollins
6,800.0 0.00 0.00 6,199.8 1,422.7 1,455.9 2,035.6 0.00 0.00
6,901.2 0.00 0.00 6,301.0 1,422.7 1,455.9 2,035.6 0.00 0.00 TD @ 6,901.2' MD
7,001.2 0.00 0.00 6,401.0 1,422.7 1,455.9 2,035.6 0.00 0.00 Permit TD @ 7,001.2' MD
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
=Shaps ) ©) (ft) (ft) (ft) (ft) (ft) Latitude Longitude
Federal 31-2C (PF-31) 1 0.00 0.00 4,357.0 1,422.7 1,455.9 1,580,184.36 2,282,790.12 39.398848 -108.038334
- plan hits target center
- Point
Federal 31-2C (PF-31) E 0.00 0.00 6,301.0 1,422.7 1,455.9 1,580,184.36 2,282,790.12 39.398848 -108.038334
- plan hits target center
- Circle (radius 25.0)
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(ft) (ft) Name (in) (in)
1,639.2 1,608.5 Surface Casing
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well Federal 31-2C
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 5856.0ft (Patterson #308)
Project: S. Piceance (Parachute) MD Reference: KBE @ 5856.0ft (Patterson #308)
Site: PF-31 Pad - S31-T7S-R95W North Reference: True
Well: Federal 31-2C Survey Calculation Method: Minimum Curvature
Wellbore: DD
Design: Plan #2
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(ft) (ft) Name Lithology ) €
3,904.7 3,328.0 Ohio Creek
3,904.7 3,328.0 Top of Mesaverde
4,567.0 3,968.0 Williams Fork
4,957.2 4,357.0 Top Gas
6,300.2 5,700.0 Coal Ridge
6,751.2 6,151.0 Rollins
Plan Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
200.0 200.0 0.0 0.0 KOP @ 200'
1,5639.2 1,432.2 314.9 322.3 EOB @ Inc. =40.18°
2,948.3 2,508.8 950.3 972.5 Start 2° Drop
4,957.2 4,357.0 1,422.7 1,455.9 EOD @ Inc. = 0°
6,901.2 6,301.0 1,422.7 1,455.9 TD @ 6,901.2' MD
7,001.2 6,401.0 1,422.7 1,455.9 Permit TD @ 7,001.2' MD
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