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Cathedral Energy Services

Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well MCU 22-13A (N22W Pad) Directional Plan
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 7048.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KBE @ 7048.0ft (Original Well Elev)
Site: N22W Pad North Reference: True
Well: MCU 22-13A (N22W Pad) Directional Plan 9.15.2011 Survey Calculation Method: Minimum Curvature
Wellbore: OH
Design: Plan #1
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 N22W Pad
Site Position: Northing: 1,587,880.73 ft Latitude: 39.425656
From: Lat/Long Easting: 2,361,177.49ft Longitude: -107.761709
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.43 °
Well MCU 22-13A (N22W Pad) Directional Plan 9.15.2011
Well Position +N/-S Northing: 1,587,883.18 ft Latitude: 39.425656
+E/-W Easting: 2,361,078.65 ft Longitude: -107.762059
Position Uncertainty Wellhead Elevation: ft Ground Level: 7,026.0 ft
Wellbore OH
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
() ©) (nT)
IGRF200510 9/20/2011 10.18 65.73 52,241
Design Plan #1
Audit Notes:
Version: Phase: PLAN Tie On Depth:
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft)
0.0 0.0 0.0 297.51
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
653.2 13.60 297.51 649.0 247 -47.5 3.00 3.00 0.00 297.51
6,571.6 13.60 297.51 6,401.5 667.4 -1,281.6 0.00 0.00 0.00 0.00
7,251.5 0.00 0.00 7,075.0 704.5 -1,352.8 2.00 -2.00 0.00 180.00 MCU 22-13ATGT
10,373.5 0.00 0.00 10,197.0 704.5 -1,352.8 0.00 0.00 0.00 0.00 MCU 22-13A BHL
10,523.5 0.00 0.00 10,347.0 704.5 -1,352.8 0.00 0.00 0.00 0.00
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Cathedral Energy Services
Planning Report

Local Co-ordinate Reference:
TVD Reference:
MD Reference:
North Reference:
Survey Calculation Method:

Well MCU 22-13A (N22W Pad) Directional Plan
KBE @ 7048.0ft (Original Well Elev)
KBE @ 7048.0ft (Original Well Elev)

True

Minimum Curvature

Database: USA EDM 5000 Multi Users DB
Company: EnCana Oil & Gas (USA) Inc
Project: Mamm Creek
Site: N22W Pad
Well: MCU 22-13A (N22W Pad) Directional Plan 9.15.2011
Wellbore: OH
Design: Plan #1
Planned Survey
Measured Vertical
Depth  |nclination  Azimuth Depth +NJ-S
() ) ) () ()
0.0 0.00 0.00 0.0 0.0
100.0 0.00 0.00 100.0 0.0
200.0 0.00 0.00 200.0 0.0
300.0 3.00 297.51 300.0 1.2
400.0 6.00 297.51 399.6 4.8
500.0 9.00 297.51 498.8 10.9
600.0 12.00 297.51 597.1 19.3
653.2 13.60 297.51 649.0 247
700.0 13.60 297.51 694.4 29.8
800.0 13.60 297.51 791.6 40.7
900.0 13.60 297.51 888.8 51.5
1,000.0 13.60 297.51 986.0 62.4
1,100.0 13.60 297.51 1,083.2 73.2
1,200.0 13.60 297.51 1,180.4 84.1
1,300.0 13.60 297.51 1,277.6 95.0
1,400.0 13.60 297.51 1,374.8 105.8
1,500.0 13.60 297.51 1,472.0 116.7
1,579.0 13.60 297.51 1,548.8 125.2
1,600.0 13.60 297.51 1,569.2 127.5
1,700.0 13.60 297.51 1,666.4 138.4
1,800.0 13.60 297.51 1,763.6 149.2
1,900.0 13.60 297.51 1,860.8 160.1
2,000.0 13.60 297.51 1,958.0 171.0
2,100.0 13.60 297.51 2,055.2 181.8
2,200.0 13.60 297.51 2,152.4 192.7
2,300.0 13.60 297.51 2,249.6 203.5
2,400.0 13.60 297.51 2,346.8 214.4
2,500.0 13.60 297.51 2,444.0 225.3
2,600.0 13.60 297.51 2,541.2 236.1
2,700.0 13.60 297.51 2,638.4 247.0
2,800.0 13.60 297.51 2,735.6 257.8
2,900.0 13.60 297.51 2,832.8 268.7
3,000.0 13.60 297.51 2,930.0 279.6
3,100.0 13.60 297.51 3,027.2 290.4
3,200.0 13.60 297.51 3,124.4 301.3
3,300.0 13.60 297.51 3,221.6 312.1
3,400.0 13.60 297.51 3,318.8 323.0
3,500.0 13.60 297.51 3,416.0 333.8
3,600.0 13.60 297.51 3,513.2 344.7
3,700.0 13.60 297.51 3,610.4 355.6
3,800.0 13.60 297.51 3,707.6 366.4
3,900.0 13.60 297.51 3,804.8 377.3
4,000.0 13.60 297.51 3,902.0 388.1
4,100.0 13.60 297.51 3,999.2 399.0
4,200.0 13.60 297.51 4,096.3 409.9
4,300.0 13.60 297.51 4,193.5 420.7
4,400.0 13.60 297.51 4,290.7 431.6
4,500.0 13.60 297.51 4,387.9 442 .4
4,600.0 13.60 297.51 4,485.1 453.3
4,700.0 13.60 297.51 4,582.3 464.2
4,800.0 13.60 297.51 4,679.5 475.0
4,900.0 13.60 297.51 4,776.7 485.9

+EI'W
(ft)

0.0
0.0
0.0
-2.3
-9.3

-20.9
-37.0
-47.5
-57.2
-78.1

-98.9
-119.8
-140.6
-161.5
-182.3

-203.2
-224.0
-240.5
-244.9
-265.7

-286.6
-307.4
-328.3
-349.2
-370.0

-390.9
-411.7
-432.6
-453.4
-474.3

-495.1
-516.0
-536.8
-657.7
-578.5

-599.4
-620.2
-641.1
-661.9
-682.8

-703.6
-724.5
-745.3
-766.2
-787.0

-807.9
-828.7
-849.6
-870.4
-891.3

-912.1
-933.0

Vertical
Section
(ft)

0.0
0.0
0.0
2.6
10.5

23.5
4.7
53.5
64.5
88.0

11.5
135.1
158.6
182.1
205.6

2291
252.6
271.2
276.1
299.6

323.1
346.6
370.1
393.7
417.2

440.7
464.2
487.7
511.2
534.7

558.2
581.7
605.2
628.8
652.3

675.8
699.3
722.8
746.3
769.8

793.3
816.8
840.3
863.9
887.4

910.9
934.4
957.9
981.4
1,004.9

1,028.4
1,051.9

Dogleg

Rate

(°1100ft)

0.00
0.00
0.00
3.00
3.00

3.00
3.00
3.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

Build
Rate
(°/100ft)

0.00
0.00
0.00
3.00
3.00

3.00
3.00
3.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

Comments /
Formations

KOP @ 200'

EOB @ Inc. = 13.6°

Surface Casing
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Cathedral Energy Services

Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well MCU 22-13A (N22W Pad) Directional Plan
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 7048.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KBE @ 7048.0ft (Original Well Elev)
Site: N22W Pad North Reference: True
Well: MCU 22-13A (N22W Pad) Directional Plan 9.15.2011 Survey Calculation Method: Minimum Curvature
Wellbore: OH
Design: Plan #1
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)

5,000.0 13.60 297.51 4,873.9 496.7 -953.8 1,075.4 0.00 0.00

5,100.0 13.60 297.51 4,971.1 507.6 -974.7 1,098.9 0.00 0.00

5,200.0 13.60 297.51 5,068.3 518.4 -995.6 1,122.5 0.00 0.00

5,300.0 13.60 297.51 5,165.5 529.3 -1,016.4 1,146.0 0.00 0.00

5,400.0 13.60 297.51 5,262.7 540.2 -1,037.3 1,169.5 0.00 0.00

5,500.0 13.60 297.51 5,359.9 551.0 -1,058.1 1,193.0 0.00 0.00

5,600.0 13.60 297.51 5,457.1 561.9 -1,079.0 1,216.5 0.00 0.00

5,636.9 13.60 297.51 5,493.0 565.9 -1,086.7 1,225.2 0.00 0.00 Mesaverde Marker

5,700.0 13.60 297.51 5,554.3 572.7 -1,099.8 1,240.0 0.00 0.00

5,800.0 13.60 297.51 5,651.5 583.6 -1,120.7 1,263.5 0.00 0.00

5,900.0 13.60 297.51 5,748.7 594.5 -1,141.5 1,287.0 0.00 0.00

6,000.0 13.60 297.51 5,845.9 605.3 -1,162.4 1,310.5 0.00 0.00

6,100.0 13.60 297.51 5,943.1 616.2 -1,183.2 1,334.0 0.00 0.00

6,138.0 13.60 297.51 5,980.0 620.3 -1,191.1 1,343.0 0.00 0.00 Williams Fork

6,200.0 13.60 297.51 6,040.3 627.0 -1,204.1 1,357.6 0.00 0.00

6,300.0 13.60 297.51 6,137.5 637.9 -1,224.9 1,381.1 0.00 0.00

6,400.0 13.60 297.51 6,234.7 648.7 -1,245.8 1,404.6 0.00 0.00

6,500.0 13.60 297.51 6,331.9 659.6 -1,266.6 1,428.1 0.00 0.00

6,571.6 13.60 297.51 6,401.5 667.4 -1,281.6 1,444.9 0.00 0.00 Start 2° Drop

6,600.0 13.03 297.51 6,429.1 670.4 -1,287.4 1,451.5 2.00 -2.00

6,700.0 11.03 297.51 6,526.9 680.0 -1,305.8 1,472.3 2.00 -2.00

6,800.0 9.03 297.51 6,625.4 688.1 -1,321.3 1,489.7 2.00 -2.00

6,900.0 7.03 297.51 6,724.4 694.5 -1,333.7 1,503.7 2.00 -2.00

7,000.0 5.03 297.51 6,823.8 699.4 -1,343.0 1,514.2 2.00 -2.00

7,100.0 3.03 297.51 6,923.6 702.6 -1,349.2 1,521.2 2.00 -2.00

7,200.0 1.03 297.51 7,023.5 704.3 -1,352.4 1,524.8 2.00 -2.00

7,251.5 0.00 0.00 7,075.0 704.5 -1,352.8 1,525.2 2.00 -2.00 EOD @ Inc. =0° - Top Gas

7,300.0 0.00 0.00 7,123.5 704.5 -1,352.8 1,5625.2 0.00 0.00

7,400.0 0.00 0.00 7,223.5 704.5 -1,352.8 1,525.2 0.00 0.00

7,500.0 0.00 0.00 7,323.5 704.5 -1,352.8 1,525.2 0.00 0.00

7,600.0 0.00 0.00 7,423.5 704.5 -1,352.8 1,525.2 0.00 0.00

7,700.0 0.00 0.00 7,523.5 704.5 -1,352.8 1,525.2 0.00 0.00

7,800.0 0.00 0.00 7,623.5 704.5 -1,352.8 1,525.2 0.00 0.00

7,900.0 0.00 0.00 7,723.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,000.0 0.00 0.00 7,823.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,100.0 0.00 0.00 7,923.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,200.0 0.00 0.00 8,023.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,300.0 0.00 0.00 8,123.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,400.0 0.00 0.00 8,223.5 704.5 -1,352.8 1,5625.2 0.00 0.00

8,418.5 0.00 0.00 8,242.0 704.5 -1,352.8 1,525.2 0.00 0.00 Coal Ridge

8,500.0 0.00 0.00 8,323.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,600.0 0.00 0.00 8,423.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,700.0 0.00 0.00 8,523.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,800.0 0.00 0.00 8,623.5 704.5 -1,352.8 1,525.2 0.00 0.00

8,900.0 0.00 0.00 8,723.5 704.5 -1,352.8 1,5625.2 0.00 0.00

9,000.0 0.00 0.00 8,823.5 704.5 -1,352.8 1,525.2 0.00 0.00

9,100.0 0.00 0.00 8,923.5 704.5 -1,352.8 1,525.2 0.00 0.00

9,192.5 0.00 0.00 9,016.0 704.5 -1,352.8 1,525.2 0.00 0.00 Rollins

9,200.0 0.00 0.00 9,023.5 704.5 -1,352.8 1,5625.2 0.00 0.00

9,300.0 0.00 0.00 9,123.5 704.5 -1,352.8 1,525.2 0.00 0.00

9,400.0 0.00 0.00 9,223.5 704.5 -1,352.8 1,5625.2 0.00 0.00

9,500.0 0.00 0.00 9,323.5 704.5 -1,352.8 1,525.2 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 MCU 22-13A (N22W Pad) Directional Plan
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 7048.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KBE @ 7048.0ft (Original Well Elev)
Site: N22W Pad North Reference: True
Well: MCU 22-13A (N22W Pad) Directional Plan 9.15.2011 Survey Calculation Method: Minimum Curvature
Wellbore: OH
Design: Plan #1
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)
9,600.0 0.00 0.00 9,423.5 704.5 -1,352.8 1,625.2 0.00 0.00
9,673.5 0.00 0.00 9,497.0 704.5 -1,352.8 1,625.2 0.00 0.00 Cozzette
9,700.0 0.00 0.00 9,623.5 704.5 -1,352.8 1,625.2 0.00 0.00
9,800.0 0.00 0.00 9,623.5 704.5 -1,352.8 1,5625.2 0.00 0.00
9,893.5 0.00 0.00 9,717.0 704.5 -1,352.8 1,625.2 0.00 0.00 Corcoran
9,900.0 0.00 0.00 9,723.5 704.5 -1,352.8 1,5625.2 0.00 0.00
10,000.0 0.00 0.00 9,823.5 704.5 -1,352.8 1,625.2 0.00 0.00
10,100.0 0.00 0.00 9,923.5 704.5 -1,352.8 1,625.2 0.00 0.00
10,200.0 0.00 0.00 10,023.5 704.5 -1,352.8 1,625.2 0.00 0.00
10,300.0 0.00 0.00 10,123.5 704.5 -1,352.8 1,5625.2 0.00 0.00
10,373.5 0.00 0.00 10,197.0 704.5 -1,352.8 1,625.2 0.00 0.00 TD @ 10,373.5' MD
10,400.0 0.00 0.00 10,223.5 704.5 -1,352.8 1,625.2 0.00 0.00
10,500.0 0.00 0.00 10,323.5 704.5 -1,352.8 1,625.2 0.00 0.00
10,523.5 0.00 0.00 10,347.0 704.5 -1,352.8 1,625.2 0.00 0.00 Permit TD @ 10,523.5' MD
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
=EliEs ©) ©) (f) () (f) () (f) Latitude Longitude
MCU 22-13A BHL 0.00 0.00 10,197.0 704.5 -1,352.8 1,588,621.11 2,359,743.84 39.427590 -107.766848
- plan hits target center
- Circle (radius 25.0)
MCU 22-13ATGT 0.00 0.00 7,075.0 704.5 -1,352.8 1,588,621.11 2,359,743.84 39.427590 -107.766848
- plan hits target center
- Point
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(ft) (ft) Name (in) (in)
1,579.0 1,548.8 Surface Casing 5.500 6.000
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(ft) (ft) Name Lithology (°) )
5,636.9 5,493.0 Mesaverde Marker
6,138.0 5,980.0 Williams Fork
7,251.5 7,075.0 Top Gas
8,418.5 8,242.0 Coal Ridge
9,192.5 9,016.0 Rollins
9,673.5 9,497.0 Cozzette
9,893.5 9,717.0 Corcoran
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well MCU 22-13A (N22W Pad) Directional Plan
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KBE @ 7048.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KBE @ 7048.0ft (Original Well Elev)
Site: N22W Pad North Reference: True
Well: MCU 22-13A (N22W Pad) Directional Plan 9.15.2011 Survey Calculation Method: Minimum Curvature
Wellbore: OH
Design: Plan #1
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'
653.2 649.0 24.7 -47.5 EOB @ Inc. = 13.6°
6,571.6 6,401.5 667.4 -1,281.6 Start 2° Drop
7,251.5 7,075.0 704.5 -1,352.8 EOD @ Inc. =0°
10,373.5 10,197.0 704.5 -1,352.8 TD @ 10,373.5' MD
10,523.5 10,347.0 704.5 -1,352.8 Permit TD @ 10,523.5' MD
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