encana

Project:
Site:
Well:

Mamm Creek
D25W Pad

HMU Fee 23-16D

Vertical Section at 294.88° (1200 ft/in)

N Beaim: P CATHEDRAL
Design: Plan #1
E SECTION DETAILS
-1000 Sec MD  Inc Az 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
] 2 300.0 0.00 0.00 300.0 0.0 0.0 0.00 0.00 0.0
] 3 681.8 11.45 294.88 679.2 16.0 -34.5 3.00 294.88 38.0
] 4 6651.6 11.45 294.88 6530.2 514.7 -1109.8 0.00 0.00 1223.4
] 5 72242 0.00 0.00 7099.0 538.7 -1161.6 2.00 180.00 1280.4 HMU Fee 23-16D TGT
- 6 9111.2 0.00 0.00 8986.0 538.7 -1161.6 0.00 0.00 1280.4 HMU Fee 23-16D PBHL
- 7 9211.2 0.00 0.00 9086.0 538.7 -1161.6 0.00 0.00 1280.4
0 =
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< . = Magnetic North: 9.93°
Q. 4000 =
<&} B Magnetic Field
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- DESIGN TARGET DETAILS
— Name +N/-S +E/-W Northing Easting Latitude Longitude
B HMU Fee 23-16D TGT 538.7 -1161.6 158725252 2368746.18  39.424446  -107.734869
B L HMU Fee 23-16D PBHL 538.7 -1161.6 1587252.52 2368746.18  39.424446  -107.734869
6000—— Williams Fork — — — — — = e g e e e e = =
1 Start 2° Drop FORMATION TOP DETAILS
7 r TVDPath  MDPath Formation
] HMU Fee 23-16D TGT 5292.0 5388.3 Ohio Creek
] 5292.0 5388.3 Top of Mesaverde
B 5973.0 6083.1 Williams Fork
7000— B A B 2 1 A O 1T 7099.0 7224.2 Top Gas
T fop s 8155.0 8280.2 Coal Ridge
— 8836.0 8961.2 Rollins
] EOD @ Inc. = 0°
8000
_}— coal Ridge — — — — — — e | e e e e e e e e e el e e e e e e e e e e et e el et e e e e e el e S el e e - - =
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7 _ 135XXX; SC
Tf—Rollins- — — — — — — — it e e e e B B o | KB=22' @ 7254.0ft (Nabors M-15) -
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well HMU Fee 23-16D
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22" @ 7254.0ft (Nabors M-15)
Project: Mamm Creek MD Reference: KB=22" @ 7254.0ft (Nabors M-15)
Site: D25W Pad North Reference: True
Well: HMU Fee 23-16D 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 D25W Pad
Site Position: Northing: 1,586,700.88 ft Latitude: 39.423009
From: Lat/Long Easting: 2,369,887.50 ft Longitude: -107.730782
Position Uncertainty: 0.0 ft Slot Radius: 13.200in Grid Convergence: -1.41°
Well HMU Fee 23-16D
Well Position +N/-S 0.0 ft Northing: 1,586,685.42 ft Latitude: 39.422967
+E/-W 0.0 ft Easting: 2,369,894.19 ft Longitude: -107.730757
Position Uncertainty 0.0 ft Wellhead Elevation: ft Ground Level: 7,232.0ft
Wellbore OH
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
() ©) (nT)
IGRF2010 9/29/2013 9.93 65.67 52,003
Design Plan #1
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 0.0 294.88
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
300.0 0.00 0.00 300.0 0.0 0.0 0.00 0.00 0.00 0.00
681.8 11.45 294.88 679.2 16.0 -34.5 3.00 3.00 0.00 294.88
6,651.6 11.45 294.88 6,530.2 514.7 -1,109.8 0.00 0.00 0.00 0.00
7,224.2 0.00 0.00 7,099.0 538.7 -1,161.6 2.00 -2.00 0.00 180.00 HMU Fee 23-16D TG’
9,111.2 0.00 0.00 8,986.0 538.7 -1,161.6 0.00 0.00 0.00 0.00 HMU Fee 23-16D PBI
9,211.2 0.00 0.00 9,086.0 538.7 -1,161.6 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 HMU Fee 23-16D
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22" @ 7254.0ft (Nabors M-15)
Project: Mamm Creek MD Reference: KB=22' @ 7254.0ft (Nabors M-15)
Site: D25W Pad North Reference: True
Well: HMU Fee 23-16D 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
300.0 0.00 0.00 300.0 0.0 0.0 0.0 0.00 0.00 KOP @ 300’
400.0 3.00 294.88 400.0 11 -24 2.6 3.00 3.00
500.0 6.00 294.88 499.6 4.4 -9.5 10.5 3.00 3.00
600.0 9.00 294.88 598.8 9.9 -21.3 235 3.00 3.00
681.8 11.45 294.88 679.2 16.0 -34.5 38.0 3.00 3.00 EOB @ Inc. = 11.45°
700.0 11.45 294.88 697.1 17.5 -37.8 41.6 0.00 0.00
800.0 11.45 294.88 795.1 25.9 -55.8 61.5 0.00 0.00
900.0 11.45 294.88 893.1 34.2 -73.8 81.4 0.00 0.00
1,000.0 11.45 294.88 991.1 42.6 -91.8 101.2 0.00 0.00
1,009.1 11.45 294.88 1,000.0 43.3 -93.5 103.0 0.00 0.00 Surface Casing
1,100.0 11.45 294.88 1,089.1 50.9 -109.8 121.1 0.00 0.00
1,200.0 11.45 294.88 1,187.1 59.3 -127.8 140.9 0.00 0.00
1,300.0 11.45 294.88 1,285.2 67.7 -145.9 160.8 0.00 0.00
1,400.0 11.45 294.88 1,383.2 76.0 -163.9 180.6 0.00 0.00
1,500.0 11.45 294.88 1,481.2 84.4 -181.9 200.5 0.00 0.00
1,600.0 11.45 294.88 1,579.2 92.7 -199.9 220.4 0.00 0.00
1,700.0 11.45 294.88 1,677.2 101.1 -217.9 240.2 0.00 0.00
1,800.0 11.45 294.88 1,775.2 109.4 -235.9 260.1 0.00 0.00
1,900.0 11.45 294.88 1,873.2 117.8 -253.9 279.9 0.00 0.00
2,000.0 11.45 294.88 1,971.2 126.1 -272.0 299.8 0.00 0.00
2,100.0 11.45 294.88 2,069.2 134.5 -290.0 319.6 0.00 0.00
2,200.0 11.45 294.88 2,167.2 142.8 -308.0 339.5 0.00 0.00
2,300.0 11.45 294.88 2,265.2 151.2 -326.0 359.3 0.00 0.00
2,400.0 11.45 294.88 2,363.3 159.5 -344.0 379.2 0.00 0.00
2,500.0 11.45 294.88 2,461.3 167.9 -362.0 3991 0.00 0.00
2,600.0 11.45 294.88 2,559.3 176.3 -380.0 418.9 0.00 0.00
2,700.0 11.45 294.88 2,657.3 184.6 -398.0 438.8 0.00 0.00
2,800.0 11.45 294.88 2,755.3 193.0 -416.1 458.6 0.00 0.00
2,900.0 11.45 294.88 2,853.3 201.3 -434.1 478.5 0.00 0.00
3,000.0 11.45 294.88 2,951.3 209.7 -452.1 498.3 0.00 0.00
3,100.0 11.45 294.88 3,049.3 218.0 -470.1 518.2 0.00 0.00
3,200.0 11.45 294.88 3,147.3 226.4 -488.1 538.1 0.00 0.00
3,300.0 11.45 294.88 3,245.3 2347 -506.1 557.9 0.00 0.00
3,400.0 11.45 294.88 3,343.3 2431 -524 1 577.8 0.00 0.00
3,500.0 11.45 294.88 3,441.3 251.4 -542.1 597.6 0.00 0.00
3,600.0 11.45 294.88 3,539.4 259.8 -560.2 617.5 0.00 0.00
3,700.0 11.45 294.88 3,637.4 268.2 -578.2 637.3 0.00 0.00
3,800.0 11.45 294.88 3,735.4 276.5 -596.2 657.2 0.00 0.00
3,900.0 11.45 294.88 3,833.4 284.9 -614.2 677.0 0.00 0.00
4,000.0 11.45 294.88 3,931.4 293.2 -632.2 696.9 0.00 0.00
4,100.0 11.45 294.88 4,029.4 301.6 -650.2 716.8 0.00 0.00
4,200.0 11.45 294.88 4,127.4 309.9 -668.2 736.6 0.00 0.00
4,300.0 11.45 294.88 4,225.4 318.3 -686.3 756.5 0.00 0.00
4,400.0 11.45 294.88 4,323.4 326.6 -704.3 776.3 0.00 0.00
4,500.0 11.45 294.88 4,421.4 335.0 -722.3 796.2 0.00 0.00
4,600.0 11.45 294.88 4,519.4 343.3 -740.3 816.0 0.00 0.00
4,700.0 11.45 294.88 4,617.5 351.7 -758.3 835.9 0.00 0.00
4,800.0 11.45 294.88 4,715.5 360.1 -776.3 855.8 0.00 0.00
4,900.0 11.45 294.88 4,813.5 368.4 -794.3 875.6 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 HMU Fee 23-16D
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22" @ 7254.0ft (Nabors M-15)
Project: Mamm Creek MD Reference: KB=22' @ 7254.0ft (Nabors M-15)
Site: D25W Pad North Reference: True
Well: HMU Fee 23-16D 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 11.45 294.88 49115 376.8 -812.3 895.5 0.00 0.00

5,100.0 11.45 294.88 5,009.5 385.1 -830.4 915.3 0.00 0.00

5,200.0 11.45 294.88 5,107.5 393.5 -848.4 935.2 0.00 0.00

5,300.0 11.45 294.88 5,205.5 401.8 -866.4 955.0 0.00 0.00

5,388.3 11.45 294.88 5,292.0 409.2 -882.3 972.6 0.00 0.00 Top of Mesaverde - Ohio Creek

5,400.0 11.45 294.88 5,303.5 410.2 -884.4 974.9 0.00 0.00

5,500.0 11.45 294.88 5,401.5 418.5 -902.4 994.7 0.00 0.00

5,600.0 11.45 294.88 5,499.5 426.9 -920.4 1,014.6 0.00 0.00

5,700.0 11.45 294.88 5,597.5 435.2 -938.4 1,034.5 0.00 0.00

5,800.0 11.45 294.88 5,695.6 443.6 -956.4 1,054.3 0.00 0.00

5,900.0 11.45 294.88 5,793.6 452.0 -974.5 1,074.2 0.00 0.00

6,000.0 11.45 294.88 5,891.6 460.3 -992.5 1,094.0 0.00 0.00

6,083.1 11.45 294.88 5,973.0 467.2 -1,007.4 1,110.5 0.00 0.00 Williams Fork

6,100.0 11.45 294.88 5,989.6 468.7 -1,010.5 1,113.9 0.00 0.00

6,200.0 11.45 294.88 6,087.6 477.0 -1,028.5 1,133.7 0.00 0.00

6,300.0 11.45 294.88 6,185.6 485.4 -1,046.5 1,153.6 0.00 0.00

6,400.0 11.45 294.88 6,283.6 493.7 -1,064.5 1,173.4 0.00 0.00

6,500.0 11.45 294.88 6,381.6 502.1 -1,082.5 1,193.3 0.00 0.00

6,600.0 11.45 294.88 6,479.6 510.4 -1,100.6 1,213.2 0.00 0.00

6,651.6 11.45 294.88 6,530.2 514.7 -1,109.8 1,2234 0.00 0.00 Start 2° Drop

6,700.0 10.48 294.88 6,577.7 518.6 -1,118.2 1,232.6 2.00 -2.00

6,800.0 8.48 294.88 6,676.3 525.5 -1,133.1 1,249.1 2.00 -2.00

6,900.0 6.48 294.88 6,775.5 531.0 -1,145.0 1,262.1 2.00 -2.00

7,000.0 4.48 294.88 6,875.0 535.1 -1,153.6 1,271.7 2.00 -2.00

7,100.0 2.48 294.88 6,974.8 537.6 -1,159.1 1,277.8 2.00 -2.00

7,200.0 0.48 294.88 7,074.8 538.7 -1,161.5 1,280.3 2.00 -2.00

7,224.2 0.00 0.00 7,099.0 538.7 -1,161.6 1,280.4 2.00 -2.00 EOD @ Inc. = 0° - Top Gas

7,300.0 0.00 0.00 7,174.8 538.7 -1,161.6 1,280.4 0.00 0.00

7,400.0 0.00 0.00 7,274.8 538.7 -1,161.6 1,280.4 0.00 0.00

7,500.0 0.00 0.00 7,374.8 538.7 -1,161.6 1,280.4 0.00 0.00

7,600.0 0.00 0.00 7,474.8 538.7 -1,161.6 1,280.4 0.00 0.00

7,700.0 0.00 0.00 7,574.8 538.7 -1,161.6 1,280.4 0.00 0.00

7,800.0 0.00 0.00 7,674.8 538.7 -1,161.6 1,280.4 0.00 0.00

7,900.0 0.00 0.00 7,774.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,000.0 0.00 0.00 7,874.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,100.0 0.00 0.00 7,974.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,200.0 0.00 0.00 8,074.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,280.2 0.00 0.00 8,155.0 538.7 -1,161.6 1,280.4 0.00 0.00 Coal Ridge

8,300.0 0.00 0.00 8,174.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,400.0 0.00 0.00 8,274.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,500.0 0.00 0.00 8,374.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,600.0 0.00 0.00 8,474.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,700.0 0.00 0.00 8,574.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,800.0 0.00 0.00 8,674.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,900.0 0.00 0.00 8,774.8 538.7 -1,161.6 1,280.4 0.00 0.00

8,961.2 0.00 0.00 8,836.0 538.7 -1,161.6 1,280.4 0.00 0.00 Rollins

9,000.0 0.00 0.00 8,874.8 538.7 -1,161.6 1,280.4 0.00 0.00

9,100.0 0.00 0.00 8,974.8 538.7 -1,161.6 1,280.4 0.00 0.00

9,111.2 0.00 0.00 8,986.0 538.7 -1,161.6 1,280.4 0.00 0.00 TD @ 9,111.2' MD

9,200.0 0.00 0.00 9,074.8 538.7 -1,161.6 1,280.4 0.00 0.00

9,211.2 0.00 0.00 9,086.0 538.7 -1,161.6 1,280.4 0.00 0.00 Permit TD @ 9,211.2' MD
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Cathedral Energy Services

Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well HMU Fee 23-16D
Company: EnCana Oil & Gas (USA) Inc TVD Reference: KB=22" @ 7254.0ft (Nabors M-15)
Project: Mamm Creek MD Reference: KB=22" @ 7254.0ft (Nabors M-15)
Site: D25W Pad North Reference: True
Well: HMU Fee 23-16D Survey Calculation Method: Minimum Curvature
Wellbore: OH
Design: Plan #1
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. +E/-W Northing Easting
- Shape ) ©) (ft) (f) (ft) Latitude Longitude
HMU Fee 23-16D TGT 0.00 0.00 7,099.0 538.7 -1,161.6 1,5687,252.52 2,368,746.18 39.424446 -107.734869
- plan hits target center
- Point
HMU Fee 23-16D PBHL 0.00 0.00 8,986.0 538.7 -1,161.6 1,587,252.52 2,368,746.18 39.424446 -107.734869
- plan hits target center
- Circle (radius 25.0)
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(ft) (ft) Name (in) (in)
1,009.1 1,000.0 Surface Casing
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(ft) (ft) Name Lithology (°) )
5,388.3 5,292.0 Top of Mesaverde
5,388.3 5,292.0 Ohio Creek
6,083.1 5,973.0 Williams Fork
7,224.2 7,099.0 Top Gas
8,280.2 8,155.0 Coal Ridge
8,961.2 8,836.0 Rollins
Plan Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
300.0 300.0 0.0 0.0 KOP @ 300'
681.8 679.2 16.0 -34.5 EOB @ Inc. = 11.45°
6,651.6 6,530.2 514.7 -1,109.8 Start 2° Drop
7,224.2 7,099.0 538.7 -1,161.6 EOD @ Inc. =0°
9,111.2 8,986.0 538.7 -1,161.6 TD @ 9,111.2' MD
9,211.2 9,086.0 538.7 -1,161.6 Permit TD @ 9,211.2' MD
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