Vertical Section at 205.17° (1200 ft/in)

encana " Gite: DoW Pag
Site: D25W Pad
Well: HMU Federal 25-4C
e e " Design: P CATHEDRAL
Design: Plan #1
E SECTION DETAILS
i 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
] 2 200.0 0.00 0.00 200.0 0.0 0.0 0.00 0.00 0.0
0 3 346.4 4.39 205.17 346.3 -5.1 -2.4 3.00 205.17 5.6
] 4 6868.9 4.39 205.17 6849.6 -457.1 -214.8 0.00 0.00 505.1
] | _ kop @ 200 5 70885 0.00 0.00 7069.0 -464.8 -218.4 2.00 180.00 513.5 HMU Federal 25-4C TGT
- |~ EoD @ Inc. = 4.38° 6 89755 0.00 0.00 8956.0 -464.8 -2184 0.00 0.00 513.5 HMU Federal 25-4C PBHL
- o 7 90755 0.00 0.00 9056.0 -464.8 -2184 0.00 0.00 513.5
] ] /i
100 ST
-] — /
] m — /
i Surface Casing ] /
1000 3 4+—
] . i _ _ _ KOP @ 200
] —~ 07 NI [ e
i = m T EOD @ Inc. = 4.38°
N £ ]
i o n
i B i
2000 \a) ]
. T -100—
i ) ]
_ = ]
i © 1
i o n
1 Z 1
= .
i O .
. - .
3000 7 5 -200—]
7] o ]
] n .
] ] Surface Hole Location
— ] - HMU Federal 25-4C
c ] 300—] Lat : 39.422852 |
= _ - _ Long : -107.730721
o 4000— ] \ \
o .
ﬁ ] ] M Azimuths to True North
~ H - Magnetic North: 9.93°
5 - ] Start 2° Drop
o - -400 I~ Magnetic Field| |
8 — — - /EO‘D @ e <0 Strength: 52003.1snT
1 7 , 17 = T Dip Angle: 65.67°
< ] . we ?975'5 i 1 - Date: 9/29/2013
© 5000 1 remitT0 @9.0755 M~ = =+~ />/ ~_ _ _HMU Federal 25-4C TGT Model: IGRF2010
=4 i n | i T
g _|-— Ohio Creekaverde— — + — — — — = — — — — — — — ] H%deral 25-4C PBHL ‘
[ : -500 \\\\l\\\\\\\\\i\\\\\\\\\\\\\\\\\\l\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
E 7] -400 -300 -200 -100 0 100 200
6000;: Wiliams Fork - — — —|— — — — 4 — — — — — — o WeSt(-)/EaSt(+) (150 ft/ln)
. DESIGN TARGET DETAILS
— Name +N/-S +E/-W Northing Easting Latitude Longitude
B HMU Federal 25-4C TGT -464.8 -218.4 1586184.05 2369673.61 39.421576  -107.731494
B HMU Federal 25-4C PBHL -464.8 -218.4 1586184.05 2369673.61 39.421576  -107.731494
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] HMU Federal 25-4C TGT FORMATION TOP DETAILS
L S g = S g g B R R |
1 i TVDPath  MDPath Formation
i 5262.0 5276.6 Ohio Creek
] S~ i 5262.0 5276.6 Top of Mesaverde
. EOD @ Inc. =0 5943.0  5959.6  Williams Fork
] 7069.0 7088.5 Top Gas
i 8125.0 8144.5 Coal Ridge
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Project: Mamm Creek

encana Site: D25W Pad
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well HMU Federal 25-4C
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 Federal 25-4C 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 Federal 25-4C
Well Position +N/-S 0.0 ft Northing: 1,586,643.30 ft Latitude: 39.422852
+E/-W 0.0 ft Easting: 2,369,903.33 ft Longitude: -107.730721
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 0.0 205.17
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
346.4 4.39 205.17 346.3 -5.1 2.4 3.00 3.00 0.00 205.17
6,868.9 4.39 205.17 6,849.6 -457.1 -214.8 0.00 0.00 0.00 0.00
7,088.5 0.00 0.00 7,069.0 -464.8 -218.4 2.00 -2.00 0.00 180.00 HMU Federal 25-4C 1
8,975.5 0.00 0.00 8,956.0 -464.8 -218.4 0.00 0.00 0.00 0.00 HMU Federal 25-4C F
9,075.5 0.00 0.00 9,056.0 -464.8 -218.4 0.00 0.00 0.00 0.00

10/2/2013 6:04:40PM

Page 1

COMPASS 5000.1 Build 62




Cathedral Energy Services
Planning Report

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

Well HMU Federal 25-4C
KB=22" @ 7254.0ft (Nabors M-15)
KB=22" @ 7254.0ft (Nabors M-15)

True

Minimum Curvature

Database: USA EDM 5000 Multi Users DB
Company: EnCana Oil & Gas (USA) Inc
Project: Mamm Creek
Site: D25W Pad
Well: HMU Federal 25-4C
Wellbore: OH
Design: Plan #1
Planned Survey
Measured Vertical
Depth Inclination  Azimuth Depth
(ft) © © (ft)
0.0 0.00 0.00 0.0
100.0 0.00 0.00 100.0
200.0 0.00 0.00 200.0
300.0 3.00 205.17 300.0
346.4 4.39 205.17 346.3
400.0 4.39 205.17 399.7
500.0 4.39 205.17 499.4
600.0 4.39 205.17 599.1
700.0 4.39 205.17 698.8
800.0 4.39 205.17 798.5
900.0 4.39 205.17 898.2
1,000.0 4.39 205.17 997.9
1,002.1 4.39 205.17 1,000.0
1,100.0 4.39 205.17 1,097.6
1,200.0 4.39 205.17 1,197.4
1,300.0 4.39 205.17 1,297.1
1,400.0 4.39 205.17 1,396.8
1,500.0 4.39 205.17 1,496.5
1,600.0 4.39 205.17 1,596.2
1,700.0 4.39 205.17 1,695.9
1,800.0 4.39 205.17 1,795.6
1,900.0 4.39 205.17 1,895.3
2,000.0 4.39 205.17 1,995.0
2,100.0 4.39 205.17 2,094.7
2,200.0 4.39 205.17 2,194.4
2,300.0 4.39 205.17 2,294 1
2,400.0 4.39 205.17 2,393.8
2,500.0 4.39 205.17 2,493.5
2,600.0 4.39 205.17 2,593.2
2,700.0 4.39 205.17 2,692.9
2,800.0 4.39 205.17 2,792.7
2,900.0 4.39 205.17 2,892.4
3,000.0 4.39 205.17 2,992.1
3,100.0 4.39 205.17 3,091.8
3,200.0 4.39 205.17 3,191.5
3,300.0 4.39 205.17 3,291.2
3,400.0 4.39 205.17 3,390.9
3,500.0 4.39 205.17 3,490.6
3,600.0 4.39 205.17 3,590.3
3,700.0 4.39 205.17 3,690.0
3,800.0 4.39 205.17 3,789.7
3,900.0 4.39 205.17 3,889.4
4,000.0 4.39 205.17 3,989.1
4,100.0 4.39 205.17 4,088.8
4,200.0 4.39 205.17 4,188.5
4,300.0 4.39 205.17 4,288.2
4,400.0 4.39 205.17 4,388.0
4,500.0 4.39 205.17 4,487.7
4,600.0 4.39 205.17 4,587.4
4,700.0 4.39 205.17 4,687.1
4,800.0 4.39 205.17 4,786.8
4,900.0 4.39 205.17 4,886.5

+N/-S
(ft)

0.0
0.0
0.0
-2.4
-5.1

-8.8
-15.7
-22.7
-29.6
-36.5

-43.4
-50.4
-50.5
-57.3
-64.2

-71.2
-78.1
-85.0
-92.0
-98.9

-105.8
-112.8
-119.7
-126.6
-133.5

-140.5
-147.4
-154.3
-161.3
-168.2

-175.1
-182.1
-189.0
-195.9
-202.9

-209.8
-216.7
-223.6
-230.6
-237.5

244 4
-251.4
-258.3
-265.2
272.2

-279.1
-286.0
-293.0
-299.9
-306.8

-313.7
-320.7

+EI'W
(ft)

0.0
0.0
0.0
1.1
24

-4.1
-7.4
-10.6
-13.9
-17.2

-20.4
-23.7
-23.7
-26.9
-30.2

-33.4
-36.7
-40.0
-43.2
-46.5

-49.7
-53.0
-56.2
-59.5
-62.7

-66.0
-69.3
-72.5
-75.8
-79.0

-82.3
-85.5
-88.8
-92.1
-95.3

-98.6
-101.8
-105.1
-108.3
-111.6

-114.9
-118.1
-121.4
-124.6
-127.9

-131.1
-134.4
-137.6
-140.9
-144.2

-147.4
-150.7

Vertical
Section
(ft)

0.0
0.0

2.6
5.6

9.7
17.4
25.0
327
40.3

48.0
55.7
55.8
63.3
71.0

78.6
86.3
93.9
101.6
109.3

116.9
124.6
132.2
139.9
147.6

155.2
162.9
170.5
178.2
185.8

193.5
201.2
208.8
216.5
2241

231.8
239.4
2471
254.8
262.4

2701
277.7
285.4
293.0
300.7

308.4
316.0
323.7
331.3
339.0

346.7
354.3

Dogleg

Rate

(°1100ft)

0.00
0.00
0.00
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
0.00

0.00
0.00

Build
Rate
(°/100ft)

0.00
0.00
0.00
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
0.00

0.00
0.00

Comments /
Formations

KOP @ 200'

EOD @ Inc. = 4.38°

Surface Casing
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well HMU Federal 25-4C
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 Federal 25-4C 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 4.39 205.17 4,986.2 -327.6 -153.9 362.0 0.00 0.00

5,100.0 4.39 205.17 5,085.9 -334.5 -157.2 369.6 0.00 0.00

5,200.0 4.39 205.17 5,185.6 -341.5 -160.4 377.3 0.00 0.00

5,276.6 4.39 205.17 5,262.0 -346.8 -162.9 383.2 0.00 0.00 Top of Mesaverde - Ohio Creek

5,300.0 4.39 205.17 5,285.3 -348.4 -163.7 384.9 0.00 0.00

5,400.0 4.39 205.17 5,385.0 -355.3 -167.0 392.6 0.00 0.00

5,500.0 4.39 205.17 5,484.7 -362.3 -170.2 400.3 0.00 0.00

5,600.0 4.39 205.17 5,584.4 -369.2 -173.5 407.9 0.00 0.00

5,700.0 4.39 205.17 5,684.1 -376.1 -176.7 415.6 0.00 0.00

5,800.0 4.39 205.17 5,783.8 -383.1 -180.0 423.2 0.00 0.00

5,900.0 4.39 205.17 5,883.5 -390.0 -183.2 430.9 0.00 0.00

5,959.6 4.39 205.17 5,943.0 -394.1 -185.2 435.5 0.00 0.00 Williams Fork

6,000.0 4.39 205.17 5,983.3 -396.9 -186.5 438.5 0.00 0.00

6,100.0 4.39 205.17 6,083.0 -403.8 -189.8 446.2 0.00 0.00

6,200.0 4.39 205.17 6,182.7 -410.8 -193.0 453.9 0.00 0.00

6,300.0 4.39 205.17 6,282.4 -417.7 -196.3 461.5 0.00 0.00

6,400.0 4.39 205.17 6,382.1 -424.6 -199.5 469.2 0.00 0.00

6,500.0 4.39 205.17 6,481.8 -431.6 -202.8 476.8 0.00 0.00

6,600.0 4.39 205.17 6,581.5 -438.5 -206.0 484.5 0.00 0.00

6,700.0 4.39 205.17 6,681.2 -445.4 -209.3 492.2 0.00 0.00

6,800.0 4.39 205.17 6,780.9 -452.4 -212.6 499.8 0.00 0.00

6,868.9 4.39 205.17 6,849.6 -457.1 -214.8 505.1 0.00 0.00 Start 2° Drop

6,900.0 3.77 205.17 6,880.6 -459.1 -2156.7 507.3 2.00 -2.00

7,000.0 1.77 205.17 6,980.5 -463.5 -217.8 5121 2.00 -2.00

7,088.5 0.00 0.00 7,069.0 -464.8 -218.4 513.5 2.00 -2.00 EOD @ Inc. = 0° - Top Gas

7,100.0 0.00 0.00 7,080.5 -464.8 -218.4 513.5 0.00 0.00

7,200.0 0.00 0.00 7,180.5 -464.8 -218.4 513.5 0.00 0.00

7,300.0 0.00 0.00 7,280.5 -464.8 -218.4 513.5 0.00 0.00

7,400.0 0.00 0.00 7,380.5 -464.8 -218.4 513.5 0.00 0.00

7,500.0 0.00 0.00 7,480.5 -464.8 -218.4 513.5 0.00 0.00

7,600.0 0.00 0.00 7,580.5 -464.8 -218.4 513.5 0.00 0.00

7,700.0 0.00 0.00 7,680.5 -464.8 -218.4 513.5 0.00 0.00

7,800.0 0.00 0.00 7,780.5 -464.8 -218.4 513.5 0.00 0.00

7,900.0 0.00 0.00 7,880.5 -464.8 -218.4 513.5 0.00 0.00

8,000.0 0.00 0.00 7,980.5 -464.8 -218.4 513.5 0.00 0.00

8,100.0 0.00 0.00 8,080.5 -464.8 -218.4 513.5 0.00 0.00

8,144.5 0.00 0.00 8,125.0 -464.8 -218.4 513.5 0.00 0.00 Coal Ridge

8,200.0 0.00 0.00 8,180.5 -464.8 -218.4 513.5 0.00 0.00

8,300.0 0.00 0.00 8,280.5 -464.8 -218.4 513.5 0.00 0.00

8,400.0 0.00 0.00 8,380.5 -464.8 -218.4 513.5 0.00 0.00

8,500.0 0.00 0.00 8,480.5 -464.8 -218.4 513.5 0.00 0.00

8,600.0 0.00 0.00 8,580.5 -464.8 -218.4 513.5 0.00 0.00

8,700.0 0.00 0.00 8,680.5 -464.8 -218.4 513.5 0.00 0.00

8,800.0 0.00 0.00 8,780.5 -464.8 -218.4 513.5 0.00 0.00

8,825.5 0.00 0.00 8,806.0 -464.8 -218.4 513.5 0.00 0.00 Rollins

8,900.0 0.00 0.00 8,880.5 -464.8 -218.4 513.5 0.00 0.00

8,975.5 0.00 0.00 8,956.0 -464.8 -218.4 513.5 0.00 0.00 TD @ 8,975.5' MD

9,000.0 0.00 0.00 8,980.5 -464.8 -218.4 513.5 0.00 0.00

9,075.5 0.00 0.00 9,056.0 -464.8 -218.4 513.5 0.00 0.00 Permit TD @ 9,075.5' MD
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Cathedral Energy Services
Planning Report

Database: USA EDM 5000 Multi Users DB Local Co-ordinate Reference: Well HMU Federal 25-4C
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 Federal 25-4C 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
HMU Federal 25-4C TG’ 0.00 0.00 7,069.0 -464.8 -218.4 1,586,184.05 2,369,673.61 39.421576 -107.731494
- plan hits target center
- Point
HMU Federal 25-4C PBI 0.00 0.00 8,956.0 -464.8 -218.4 1,586,184.05 2,369,673.61 39.421576 -107.731494
- plan hits target center
- Circle (radius 25.0)
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(ft) (ft) Name (in) (in)
1,002.1 1,000.0 Surface Casing
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(ft) (ft) Name Lithology (°) )
5,276.6 5,262.0 Top of Mesaverde
5,276.6 5,262.0 Ohio Creek
5,959.6 5,943.0 Williams Fork
7,088.5 7,069.0 Top Gas
8,144.5 8,125.0 Coal Ridge
8,825.5 8,806.0 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'
346.4 346.3 -5.1 -2.4 EOD @ Inc. = 4.38°
6,868.9 6,849.6 -457 1 -214.8 Start 2° Drop
7,088.5 7,069.0 -464.8 -218.4 EOD @ Inc. =0°
8,975.5 8,956.0 -464.8 -218.4 TD @ 8,975.5' MD
9,075.5 9,056.0 -464.8 -218.4 Permit TD @ 9,075.5' MD

10/2/2013 6:04:40PM

Page 4

COMPASS 5000.1 Build 62



