encana.

/\

Project:
Site:
Well:
Wellbore:
Design:

Mamm Creek
J24 Pad

OH
Plan #1

ALP FEDERAL 24-11B

CATHEDRAL

SECTION DETAILS

Vertical Section at 267.53° (1200 ft/in)

Sec MD Inc Azi TVD +N/-S  +E/-W Dleg TFace VSect Target
1 0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.0
2 250.0 0.00 0.00 250.0 0.0 0.0 0.00 0.00 0.0
3 946.3 20.89 267.53 931.0 -5.4 -125.4 3.00 267.53 1255
4 4990.7 20.89 267.53 4709.5 -67.6 -1566.2 0.00 0.00 1567.7
5 6035.2 0.00 0.00 5731.0 -75.7 -1754.3 2.00 180.00 1756.0 ALP FEDERAL 24-11B TGT
6 8123.2 0.00 0.00 7819.0 -75.7 -1754.3 0.00 0.00 1756.0 ALP FEDERAL 24-11B PBHL (2,378' FSL, 1,614' FWL)
7 8223.2 0.00 0.00 7919.0 -75.7 -1754.3 0.00 0.00 1756.0
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[} . 4 ALP FEDERAL 24-11B Dip Angle: 65.77°
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] DESIGN TARGET DETAILS
] Start 2° Drop Name +N/-S  +E/I-W Northing Easting Latitude Longitude
5000 ALP FEDERAL 24-11B TGT -75.7 -1754.3 1618822.19 2371457.62  39.511276 -107.728014
] ALP FEDERAL 24-11B PBHL (2,378' FSL, 1,614' FWE5.7 -1754.3 1618822.19 2371457.62  39.511276 -107.728014
b ALP FEDERAL 24-11B TGT FORMATION TOP DETAILS
] TVDPath MDPath Formation
B o= e e ol ol e e o el B el el ol el il e il 1384.0 1431.2 Molina
m 2028.0 2120.5 Atwell Gulch
6000 3983.0 4213.1 Mesaverde
b EoD @ 4596.0 4869.2 Williams Fork
7] 5731.0 6035.2 TOG
] 6919.0 7223.2 Coal Ridge
] 7669.0 7973.2 Rollins
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i Ground Elevation @ 5680.0
B North American Datum 1983
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encana Project: Mamm Creek
™ Site: J24 Pad
Well: ALP FEDERAL 24-11B
//’-’_\ Wellbore: OIH i
Design: Plan
~ natural gas > CATHEDRAL

160

140

130

120

110

100

90

80

70

60

50

40

\

i

//
/

¥

ALP 24-2CC

ALP

6

ALP 24-2C

ALP

24-6AA

~ALP

24-3D

&

st
T

South(-)/North(+) (30 ft/in)

30

20

10

-100

ALP 24-5D

ALP 24-6B

~

™~

"~ ALP 24-1C (J24) - Existing

—

=

[ 7 ALP 24-5A (J24) - Existing

ALP FEDERAL 24-11B

~_0----

GMU 24-15B1 (J24) -

Existing

P

L
L

ALP 24-12A_

—©

.

GMU 24-10A1 (J24) - Existing

L—]
//

ALP 24-12C }.

.K

\ALP 24-9B1 (J24) - Existing

//

X\\

\\k

ALP 24-16B1 (J24) - Existing

-

Azimuths to True North

JY
Magnetic North: 10.09°

Magnetic Field
Strength: 52186.4snT
Dip Angle: 65.77°

Date: 7/17/2012

Model: IGRF2010

TTTTTTTTT
-80 -70

TTTTTTTTT
-60

TTTTTTTTT
-50

TTTTTTTTT
-40

TTTTTTTTT
-30

TTTTTTTTT
-20

TTTTTTTTT
-10

TTTTTTTTT
0

LAY LAY LAY LURARAAR LA
10 20 30 40 50

West(-)/East(+) (30 ft/in)

T T[T
60

70

LLRALRALY LLRALRALE
80

AU LY L ) p
90 100 110 120 130 1

40




encana Project: Mamm Creek
™ Site: J24 Pad
Well: ALP FEDERAL 24-11B
//_\ Wellbore: OH
natura[ gas - Design: Plan #1
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well ALP FEDERAL 24-11B
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Site: J24 Pad North Reference: True
Well: ALP FEDERAL 24-11B 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 J24 Pad
Site Position: Northing: 1,618,899.86 ft Latitude: 39.511614
From: Lat/Long Easting: 2,373,314.58ft Longitude: -107.721441
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.40 °
Well ALP FEDERAL 24-11B
Well Position +N/-S 0.0 ft Northing: 1,618,854.96 ft Latitude: 39.511484
+E/-W 0.0 ft Easting: 2,373,213.29 ft Longitude: -107.721796
Position Uncertainty 0.0 ft Wellhead Elevation: ft Ground Level: 5,680.0 ft
Wellbore OH
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
() ©) (nT)
IGRF2010 7/17/2012 10.09 65.77 52,186
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 0.0 267.53
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
250.0 0.00 0.00 250.0 0.0 0.0 0.00 0.00 0.00 0.00
946.3 20.89 267.53 931.0 -5.4 -125.4 3.00 3.00 0.00 267.53
4,990.7 20.89 267.53 4,709.5 -67.6 -1,566.2 0.00 0.00 0.00 0.00
6,035.2 0.00 0.00 5,731.0 -75.7 -1,754.3 2.00 -2.00 0.00 180.00 ALP FEDERAL 24-11
8,123.2 0.00 0.00 7,819.0 -75.7 -1,754.3 0.00 0.00 0.00 0.00 ALP FEDERAL 24-11
8,223.2 0.00 0.00 7,919.0 -75.7 -1,754.3 0.00 0.00 0.00 0.00

8/13/2012 5:06:06PM
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Cathedral Energy Services

Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well ALP FEDERAL 24-11B
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Site: J24 Pad North Reference: True
Well: ALP FEDERAL 24-11B 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)
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
250.0 0.00 0.00 250.0 0.0 0.0 0.0 0.00 0.00 KOP @ 250'
300.0 1.50 267.53 300.0 0.0 -0.7 0.7 3.00 3.00
400.0 4.50 267.53 399.8 -0.3 -5.9 5.9 3.00 3.00
500.0 7.50 267.53 499.3 -0.7 -16.3 16.3 3.00 3.00
600.0 10.50 267.53 598.0 -1.4 -32.0 32.0 3.00 3.00
700.0 13.50 267.53 695.8 2.3 -52.7 52.8 3.00 3.00
800.0 16.50 267.53 792.4 -3.4 -78.6 78.6 3.00 3.00
900.0 19.50 267.53 887.5 -4.7 -109.4 109.5 3.00 3.00
946.3 20.89 267.53 931.0 -5.4 -125.4 125.5 3.00 3.00 EOB @ Inc. =20.89°
1,000.0 20.89 267.53 981.1 -6.2 -144.5 144.7 0.00 0.00
1,100.0 20.89 267.53 1,074.6 -7.8 -180.2 180.3 0.00 0.00 Surface Casing
1,200.0 20.89 267.53 1,168.0 9.3 -215.8 216.0 0.00 0.00
1,300.0 20.89 267.53 1,261.4 -10.8 -251.4 251.7 0.00 0.00
1,400.0 20.89 267.53 1,354.9 -12.4 -287.0 287.3 0.00 0.00
1,431.2 20.89 267.53 1,384.0 -12.9 -298.2 298.4 0.00 0.00 Molina
1,500.0 20.89 267.53 1,448.3 -13.9 -322.7 323.0 0.00 0.00
1,600.0 20.89 267.53 1,541.7 -15.5 -358.3 358.6 0.00 0.00
1,700.0 20.89 267.53 1,635.1 -17.0 -393.9 394.3 0.00 0.00
1,800.0 20.89 267.53 1,728.6 -18.5 -429.5 429.9 0.00 0.00
1,900.0 20.89 267.53 1,822.0 -20.1 -465.2 465.6 0.00 0.00
2,000.0 20.89 267.53 1,915.4 -21.6 -500.8 501.3 0.00 0.00
2,100.0 20.89 267.53 2,008.8 -23.1 -536.4 536.9 0.00 0.00
2,120.5 20.89 267.53 2,028.0 -23.5 -543.7 544.2 0.00 0.00 Atwell Guich
2,200.0 20.89 267.53 2,102.3 -24.7 -572.0 572.6 0.00 0.00
2,300.0 20.89 267.53 2,195.7 -26.2 -607.7 608.2 0.00 0.00
2,400.0 20.89 267.53 2,289.1 -27.8 -643.3 643.9 0.00 0.00
2,500.0 20.89 267.53 2,382.5 -29.3 -678.9 679.5 0.00 0.00
2,600.0 20.89 267.53 2,476.0 -30.8 -714.5 715.2 0.00 0.00
2,700.0 20.89 267.53 2,569.4 -32.4 -750.2 750.9 0.00 0.00
2,800.0 20.89 267.53 2,662.8 -33.9 -785.8 786.5 0.00 0.00
2,900.0 20.89 267.53 2,756.3 -35.4 -821.4 822.2 0.00 0.00
3,000.0 20.89 267.53 2,849.7 -37.0 -857.0 857.8 0.00 0.00
3,100.0 20.89 267.53 2,943.1 -38.5 -892.7 893.5 0.00 0.00
3,200.0 20.89 267.53 3,036.5 -40.0 -928.3 929.2 0.00 0.00
3,300.0 20.89 267.53 3,130.0 -41.6 -963.9 964.8 0.00 0.00
3,400.0 20.89 267.53 3,2234 -43.1 -999.5 1,000.5 0.00 0.00
3,500.0 20.89 267.53 3,316.8 -44.7 -1,035.2 1,036.1 0.00 0.00
3,600.0 20.89 267.53 3,410.2 -46.2 -1,070.8 1,071.8 0.00 0.00
3,700.0 20.89 267.53 3,503.7 -47.7 -1,106.4 1,107.4 0.00 0.00
3,800.0 20.89 267.53 3,597.1 -49.3 -1,142.0 1,143.1 0.00 0.00
3,900.0 20.89 267.53 3,690.5 -50.8 -1,177.7 1,178.8 0.00 0.00
4,000.0 20.89 267.53 3,783.9 -52.3 -1,213.3 1,214.4 0.00 0.00
4,100.0 20.89 267.53 3,877.4 -53.9 -1,248.9 1,250.1 0.00 0.00
4,200.0 20.89 267.53 3,970.8 -55.4 -1,284.5 1,285.7 0.00 0.00
4,213.1 20.89 267.53 3,983.0 -55.6 -1,289.2 1,290.4 0.00 0.00 Mesaverde
4,300.0 20.89 267.53 4,064.2 -57.0 -1,320.2 1,321.4 0.00 0.00
4,400.0 20.89 267.53 4,157.6 -58.5 -1,355.8 1,357.0 0.00 0.00
4,500.0 20.89 267.53 4,251.1 -60.0 -1,391.4 1,392.7 0.00 0.00
4,600.0 20.89 267.53 4,344.5 -61.6 -1,427.0 1,428.4 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 ALP FEDERAL 24-11B
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Site: J24 Pad North Reference: True
Well: ALP FEDERAL 24-11B 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)

4,700.0 20.89 267.53 4,437.9 -63.1 -1,462.7 1,464.0 0.00 0.00

4,800.0 20.89 267.53 4,531.4 -64.6 -1,498.3 1,499.7 0.00 0.00

4,869.2 20.89 267.53 4,596.0 -65.7 -1,522.9 1,524.4 0.00 0.00 Williams Fork

4,900.0 20.89 267.53 4,624.8 -66.2 -1,5633.9 1,5635.3 0.00 0.00

4,990.7 20.89 267.53 4,709.5 -67.6 -1,566.2 1,567.7 0.00 0.00 Start 2° Drop

5,000.0 20.70 267.53 4,718.2 -67.7 -1,569.5 1,571.0 2.00 -2.00

5,100.0 18.70 267.53 4,812.4 -69.2 -1,603.2 1,604.7 2.00 -2.00

5,200.0 16.70 267.53 4,907.6 -70.5 -1,633.6 1,635.1 2.00 -2.00

5,300.0 14.70 267.53 5,003.9 -71.6 -1,660.6 1,662.2 2.00 -2.00

5,400.0 12.70 267.53 5,101.0 -72.7 -1,684.3 1,685.9 2.00 -2.00

5,500.0 10.70 267.53 5,198.9 -73.5 -1,704.5 1,706.1 2.00 -2.00

5,600.0 8.70 267.53 5,297.5 -74.3 -1,721.4 1,723.0 2.00 -2.00

5,700.0 6.70 267.53 5,396.6 -74.8 -1,734.8 1,736.4 2.00 -2.00

5,800.0 4.70 267.53 5,496.1 -75.3 -1,744.7 1,746.3 2.00 -2.00

5,900.0 2.70 267.53 5,595.9 -75.6 -1,751.2 1,752.8 2.00 -2.00

6,000.0 0.70 267.53 5,695.8 -75.7 -1,754.1 1,755.8 2.00 -2.00

6,035.2 0.00 0.00 5,731.0 -75.7 -1,754.3 1,756.0 2.00 -2.00 EOD @ Inc. =0° - TOG

6,100.0 0.00 0.00 5,795.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,200.0 0.00 0.00 5,895.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,300.0 0.00 0.00 5,995.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,400.0 0.00 0.00 6,095.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,500.0 0.00 0.00 6,195.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,600.0 0.00 0.00 6,295.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,700.0 0.00 0.00 6,395.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,800.0 0.00 0.00 6,495.8 -75.7 -1,754.3 1,756.0 0.00 0.00

6,900.0 0.00 0.00 6,595.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,000.0 0.00 0.00 6,695.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,100.0 0.00 0.00 6,795.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,200.0 0.00 0.00 6,895.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,223.2 0.00 0.00 6,919.0 -75.7 -1,754.3 1,756.0 0.00 0.00 Coal Ridge

7,300.0 0.00 0.00 6,995.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,400.0 0.00 0.00 7,095.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,500.0 0.00 0.00 7,195.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,600.0 0.00 0.00 7,295.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,700.0 0.00 0.00 7,395.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,800.0 0.00 0.00 7,495.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,900.0 0.00 0.00 7,595.8 -75.7 -1,754.3 1,756.0 0.00 0.00

7,973.2 0.00 0.00 7,669.0 -75.7 -1,754.3 1,756.0 0.00 0.00 Rollins

8,000.0 0.00 0.00 7,695.8 -75.7 -1,754.3 1,756.0 0.00 0.00

8,100.0 0.00 0.00 7,795.8 -75.7 -1,754.3 1,756.0 0.00 0.00

8,123.2 0.00 0.00 7,819.0 -75.7 -1,754.3 1,756.0 0.00 0.00 TD @ 8,123.2' MD

8,200.0 0.00 0.00 7,895.8 -75.7 -1,754.3 1,756.0 0.00 0.00

8,223.2 0.00 0.00 7,919.0 -75.7 -1,754.3 1,756.0 0.00 0.00 Permit TD @ 8,223.2' MD
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Cathedral Energy Services

Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well ALP FEDERAL 24-11B
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Project: Mamm Creek MD Reference: KB=22' @ 5702.0ft (Original Well Elev)
Site: J24 Pad North Reference: True
Well: ALP FEDERAL 24-11B Survey Calculation Method: Minimum Curvature
Wellbore: OH
Design: Plan #1
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
=RlLEs ©) ©) (f) () (f) () (f) Latitude Longitude
ALP FEDERAL 24-11B° 0.00 0.00 5,731.0 -75.7 -1,754.3 1,618,822.19 2,371,457.62 39.511276 -107.728014
- plan hits target center
- Point
ALP FEDERAL 24-11B 0.00 0.00 7,819.0 -75.7 -1,754.3 1,618,822.19 2,371,457.62 39.511276 -107.728014
- plan hits target center
- Circle (radius 25.0)
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(ft) (ft) Name (in) (in)
1,100.0 1,074.6  Surface Casing
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(ft) (ft) Name Lithology (°) )
1,431.2 1,384.0 Molina
2,120.5 2,028.0 Atwell Guich
4,213.1 3,983.0 Mesaverde
4,869.2 4,596.0 Williams Fork
6,035.2 5,731.0 TOG
7,223.2 6,919.0 Coal Ridge
7,973.2 7,669.0 Rollins
Plan Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
250.0 250.0 0.0 0.0 KOP @ 250'
946.3 931.0 -5.4 -125.4 EOB @ Inc. = 20.89°
4,990.7 4,709.5 -67.6 -1,566.2 Start 2° Drop
6,035.2 5,731.0 -75.7 -1,754.3 EOD @ Inc. = 0°
8,123.2 7,819.0 -75.7 -1,754.3 TD @ 8,123.2' MD
8,223.2 7,919.0 -75.7 -1,754.3 Permit TD @ 8,223.2' MD
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