
Azimuths to True North
Magnetic North: 10.18°

Magnetic Field
Strength: 52240.4snT

Dip Angle: 65.73°
Date: 9/21/2011

Model: IGRF200510
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DESIGN DETAILS: Plan #1

115XXX; SC
KBE @ 7048.0ft (Original Well Elev)

Azimuth Origin Type N/S E/WTD No Target (Freehand) 284.76
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Project: Mamm Creek
Site: N22W Pad
Well: MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

Wellbore: OH
Plan: Plan #1

MCU 22-13B (N22W Pad) Directional Plan 9.15.2011
Surface Location Section Line Reference

575' FSL / 2049' FWL
Lat : 39.425678 Long : -107.762146

SECTION DETAILS

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
3 613.5 12.40 284.76 610.2 11.4 -43.1 3.00 284.76 44.6
4 6604.7 12.40 284.76 6461.6 339.3 -1287.6 0.00 0.00 1331.5
5 7224.9 0.00 0.00 7077.0 356.3 -1352.2 2.00 180.00 1398.4 MCU22-13B TGT
6 9324.9 0.00 0.00 9177.0 356.3 -1352.2 0.00 0.00 1398.4 MCU22-13B BHL
7 9524.9 0.00 0.00 9377.0 356.3 -1352.2 0.00 0.00 1398.4

FORMATION TOP DETAILS

TVDPath MDPath Formation
5499.0 5619.1 Mesaverde Marker
5988.0 6119.8 Williams Fork
7077.0 7224.9 Top Gas
8244.0 8391.9 Coal Ridge
9027.0 9174.9 Rollins



Project: Mamm Creek
Site: N22W Pad
Well: MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

Wellbore: OH
Design: Plan #1
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Project: Mamm Creek
Site: N22W Pad
Well: MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

Wellbore: OH
Design: Plan #1
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Azimuths to True North
Magnetic North: 10.18°

Magnetic Field
Strength: 52240.4snT

Dip Angle: 65.73°
Date: 9/21/2011

Model: IGRF200510

T
M

Plan #1 (MCU 22-13B (N22W Pad) Directional Plan 9.15.2011/OH)
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

N22W Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

OH

Survey Calculation Method: Minimum Curvature

KBE @ 7048.0ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7048.0ft (Original Well Elev)

North Reference:

Well MCU 22-13B (N22W Pad) Directional Plan 

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Mamm Creek

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

N22W Pad

ft

Lat/Long ft

ft

°-1.43Slot Radius: in13.200

1,587,880.73

2,361,177.49

0.0

39.425656

-107.761709

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

ft

ft

0.0

0.0

1,587,891.74

2,361,054.28

7,026.0Wellhead Elevation: ft0.0

39.425678

-107.762146

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

OH

Model NameMagnetics

IGRF200510 9/21/2011 10.18 65.73 52,240

Phase:Version:

Audit Notes:

Design Plan #1

PLAN

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

284.760.00.00.0

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

TFO

(°)

+N/-S

(ft)

Measured

Depth

(ft)

Vertical 

Depth

(ft)

Dogleg

Rate

(°/100ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Plan Sections

Target

0.000.000.000.000.00.00.00.000.000.0

0.000.000.000.000.00.0200.00.000.00200.0

284.760.003.003.00-43.111.4610.2284.7612.40613.5

0.000.000.000.00-1,287.6339.36,461.6284.7612.406,604.7

180.000.00-2.002.00-1,352.2356.37,077.00.000.007,224.9 MCU22-13B TGT

0.000.000.000.00-1,352.2356.39,177.00.000.009,324.9 MCU22-13B BHL

0.000.000.000.00-1,352.2356.39,377.00.000.009,524.9
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

N22W Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

OH

Survey Calculation Method: Minimum Curvature

KBE @ 7048.0ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7048.0ft (Original Well Elev)

North Reference:

Well MCU 22-13B (N22W Pad) Directional Plan 

True

Measured

Depth

(ft)
Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)
+N/-S

(ft)

Planned Survey

Vertical 

Depth

(ft)

Comments /

Formations

Build

Rate

(°/100ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0  0.00

100.0 0.00 0.00 100.0 0.0 0.000.0 0.0  0.00

200.0 0.00 0.00 200.0 0.0 0.000.0 0.0 KOP @ 200' 0.00

300.0 3.00 284.76 300.0 2.6 3.000.7 -2.5  3.00

400.0 6.00 284.76 399.6 10.5 3.002.7 -10.1  3.00

500.0 9.00 284.76 498.8 23.5 3.006.0 -22.7  3.00

600.0 12.00 284.76 597.1 41.7 3.0010.6 -40.4  3.00

613.5 12.40 284.76 610.2 44.6 3.0011.4 -43.1 EOB @ Inc. = 12.4° 3.00

700.0 12.40 284.76 694.8 63.2 0.0016.1 -61.1  0.00

800.0 12.40 284.76 792.4 84.6 0.0021.6 -81.9  0.00

900.0 12.40 284.76 890.1 106.1 0.0027.0 -102.6  0.00

1,000.0 12.40 284.76 987.8 127.6 0.0032.5 -123.4  0.00

1,100.0 12.40 284.76 1,085.4 149.1 0.0038.0 -144.2  0.00

1,200.0 12.40 284.76 1,183.1 170.6 0.0043.5 -164.9  0.00

1,300.0 12.40 284.76 1,280.8 192.1 0.0048.9 -185.7  0.00

1,400.0 12.40 284.76 1,378.4 213.5 0.0054.4 -206.5  0.00

1,429.0 12.40 284.76 1,406.7 219.8 0.0056.0 -212.5 Surface Casing 0.00

1,500.0 12.40 284.76 1,476.1 235.0 0.0059.9 -227.3  0.00

1,600.0 12.40 284.76 1,573.7 256.5 0.0065.4 -248.0  0.00

1,700.0 12.40 284.76 1,671.4 278.0 0.0070.8 -268.8  0.00

1,800.0 12.40 284.76 1,769.1 299.5 0.0076.3 -289.6  0.00

1,900.0 12.40 284.76 1,866.7 320.9 0.0081.8 -310.3  0.00

2,000.0 12.40 284.76 1,964.4 342.4 0.0087.3 -331.1  0.00

2,100.0 12.40 284.76 2,062.1 363.9 0.0092.7 -351.9  0.00

2,200.0 12.40 284.76 2,159.7 385.4 0.0098.2 -372.7  0.00

2,300.0 12.40 284.76 2,257.4 406.9 0.00103.7 -393.4  0.00

2,400.0 12.40 284.76 2,355.1 428.3 0.00109.1 -414.2  0.00

2,500.0 12.40 284.76 2,452.7 449.8 0.00114.6 -435.0  0.00

2,600.0 12.40 284.76 2,550.4 471.3 0.00120.1 -455.7  0.00

2,700.0 12.40 284.76 2,648.1 492.8 0.00125.6 -476.5  0.00

2,800.0 12.40 284.76 2,745.7 514.3 0.00131.0 -497.3  0.00

2,900.0 12.40 284.76 2,843.4 535.7 0.00136.5 -518.1  0.00

3,000.0 12.40 284.76 2,941.1 557.2 0.00142.0 -538.8  0.00

3,100.0 12.40 284.76 3,038.7 578.7 0.00147.5 -559.6  0.00

3,200.0 12.40 284.76 3,136.4 600.2 0.00152.9 -580.4  0.00

3,300.0 12.40 284.76 3,234.1 621.7 0.00158.4 -601.1  0.00

3,400.0 12.40 284.76 3,331.7 643.1 0.00163.9 -621.9  0.00

3,500.0 12.40 284.76 3,429.4 664.6 0.00169.4 -642.7  0.00

3,600.0 12.40 284.76 3,527.1 686.1 0.00174.8 -663.4  0.00

3,700.0 12.40 284.76 3,624.7 707.6 0.00180.3 -684.2  0.00

3,800.0 12.40 284.76 3,722.4 729.1 0.00185.8 -705.0  0.00

3,900.0 12.40 284.76 3,820.1 750.5 0.00191.2 -725.8  0.00

4,000.0 12.40 284.76 3,917.7 772.0 0.00196.7 -746.5  0.00

4,100.0 12.40 284.76 4,015.4 793.5 0.00202.2 -767.3  0.00

4,200.0 12.40 284.76 4,113.1 815.0 0.00207.7 -788.1  0.00

4,300.0 12.40 284.76 4,210.7 836.5 0.00213.1 -808.8  0.00

4,400.0 12.40 284.76 4,308.4 857.9 0.00218.6 -829.6  0.00

4,500.0 12.40 284.76 4,406.1 879.4 0.00224.1 -850.4  0.00

4,600.0 12.40 284.76 4,503.7 900.9 0.00229.6 -871.2  0.00

4,700.0 12.40 284.76 4,601.4 922.4 0.00235.0 -891.9  0.00

4,800.0 12.40 284.76 4,699.1 943.9 0.00240.5 -912.7  0.00

4,900.0 12.40 284.76 4,796.7 965.3 0.00246.0 -933.5  0.00

9/26/2011  1:29:25PM COMPASS 5000.1 Build 56 Page 2



Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

N22W Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

OH

Survey Calculation Method: Minimum Curvature

KBE @ 7048.0ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7048.0ft (Original Well Elev)

North Reference:

Well MCU 22-13B (N22W Pad) Directional Plan 

True

Measured

Depth

(ft)
Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)
+N/-S

(ft)

Planned Survey

Vertical 

Depth

(ft)

Comments /

Formations

Build

Rate

(°/100ft)

5,000.0 12.40 284.76 4,894.4 986.8 0.00251.5 -954.2  0.00

5,100.0 12.40 284.76 4,992.1 1,008.3 0.00256.9 -975.0  0.00

5,200.0 12.40 284.76 5,089.7 1,029.8 0.00262.4 -995.8  0.00

5,300.0 12.40 284.76 5,187.4 1,051.3 0.00267.9 -1,016.6  0.00

5,400.0 12.40 284.76 5,285.0 1,072.7 0.00273.4 -1,037.3  0.00

5,500.0 12.40 284.76 5,382.7 1,094.2 0.00278.8 -1,058.1  0.00

5,600.0 12.40 284.76 5,480.4 1,115.7 0.00284.3 -1,078.9  0.00

5,619.1 12.40 284.76 5,499.0 1,119.8 0.00285.3 -1,082.8 Mesaverde Marker 0.00

5,700.0 12.40 284.76 5,578.0 1,137.2 0.00289.8 -1,099.6  0.00

5,800.0 12.40 284.76 5,675.7 1,158.7 0.00295.2 -1,120.4  0.00

5,900.0 12.40 284.76 5,773.4 1,180.1 0.00300.7 -1,141.2  0.00

6,000.0 12.40 284.76 5,871.0 1,201.6 0.00306.2 -1,162.0  0.00

6,100.0 12.40 284.76 5,968.7 1,223.1 0.00311.7 -1,182.7  0.00

6,119.8 12.40 284.76 5,988.0 1,227.3 0.00312.7 -1,186.8 Williams Fork 0.00

6,200.0 12.40 284.76 6,066.4 1,244.6 0.00317.1 -1,203.5  0.00

6,300.0 12.40 284.76 6,164.0 1,266.1 0.00322.6 -1,224.3  0.00

6,400.0 12.40 284.76 6,261.7 1,287.5 0.00328.1 -1,245.0  0.00

6,500.0 12.40 284.76 6,359.4 1,309.0 0.00333.6 -1,265.8  0.00

6,604.7 12.40 284.76 6,461.6 1,331.5 0.00339.3 -1,287.6 Start 2° Drop 0.00

6,700.0 10.50 284.76 6,555.0 1,350.4 2.00344.1 -1,305.9 -2.00

6,800.0 8.50 284.76 6,653.6 1,366.9 2.00348.3 -1,321.8 -2.00

6,900.0 6.50 284.76 6,752.8 1,380.0 2.00351.6 -1,334.4 -2.00

7,000.0 4.50 284.76 6,852.3 1,389.6 2.00354.1 -1,343.7 -2.00

7,100.0 2.50 284.76 6,952.1 1,395.7 2.00355.6 -1,349.6 -2.00

7,200.0 0.50 284.76 7,052.1 1,398.3 2.00356.3 -1,352.1 -2.00

7,224.9 0.00 0.00 7,077.0 1,398.4 2.00356.3 -1,352.2 EOD @ Inc. = 0° - Top Gas-2.00

7,300.0 0.00 0.00 7,152.1 1,398.4 0.00356.3 -1,352.2  0.00

7,400.0 0.00 0.00 7,252.1 1,398.4 0.00356.3 -1,352.2  0.00

7,500.0 0.00 0.00 7,352.1 1,398.4 0.00356.3 -1,352.2  0.00

7,600.0 0.00 0.00 7,452.1 1,398.4 0.00356.3 -1,352.2  0.00

7,700.0 0.00 0.00 7,552.1 1,398.4 0.00356.3 -1,352.2  0.00

7,800.0 0.00 0.00 7,652.1 1,398.4 0.00356.3 -1,352.2  0.00

7,900.0 0.00 0.00 7,752.1 1,398.4 0.00356.3 -1,352.2  0.00

8,000.0 0.00 0.00 7,852.1 1,398.4 0.00356.3 -1,352.2  0.00

8,100.0 0.00 0.00 7,952.1 1,398.4 0.00356.3 -1,352.2  0.00

8,200.0 0.00 0.00 8,052.1 1,398.4 0.00356.3 -1,352.2  0.00

8,300.0 0.00 0.00 8,152.1 1,398.4 0.00356.3 -1,352.2  0.00

8,391.9 0.00 0.00 8,244.0 1,398.4 0.00356.3 -1,352.2 Coal Ridge 0.00

8,400.0 0.00 0.00 8,252.1 1,398.4 0.00356.3 -1,352.2  0.00

8,500.0 0.00 0.00 8,352.1 1,398.4 0.00356.3 -1,352.2  0.00

8,600.0 0.00 0.00 8,452.1 1,398.4 0.00356.3 -1,352.2  0.00

8,700.0 0.00 0.00 8,552.1 1,398.4 0.00356.3 -1,352.2  0.00

8,800.0 0.00 0.00 8,652.1 1,398.4 0.00356.3 -1,352.2  0.00

8,900.0 0.00 0.00 8,752.1 1,398.4 0.00356.3 -1,352.2  0.00

9,000.0 0.00 0.00 8,852.1 1,398.4 0.00356.3 -1,352.2  0.00

9,100.0 0.00 0.00 8,952.1 1,398.4 0.00356.3 -1,352.2  0.00

9,174.9 0.00 0.00 9,027.0 1,398.4 0.00356.3 -1,352.2 Rollins 0.00

9,200.0 0.00 0.00 9,052.1 1,398.4 0.00356.3 -1,352.2  0.00

9,300.0 0.00 0.00 9,152.1 1,398.4 0.00356.3 -1,352.2  0.00

9,324.9 0.00 0.00 9,177.0 1,398.4 0.00356.3 -1,352.2 TD @ 9,324.9' MD 0.00

9,400.0 0.00 0.00 9,252.1 1,398.4 0.00356.3 -1,352.2  0.00

9,500.0 0.00 0.00 9,352.1 1,398.4 0.00356.3 -1,352.2  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

N22W Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 22-13B (N22W Pad) Directional Plan 9.15.2011

OH

Survey Calculation Method: Minimum Curvature

KBE @ 7048.0ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7048.0ft (Original Well Elev)

North Reference:

Well MCU 22-13B (N22W Pad) Directional Plan 

True

Measured

Depth

(ft)
Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)
+N/-S

(ft)

Planned Survey

Vertical 

Depth

(ft)

Comments /

Formations

Build

Rate

(°/100ft)

9,524.9 0.00 0.00 9,377.0 1,398.4 0.00356.3 -1,352.2 Permit TD @ 9,524.9' MD 0.00

Target Name

     - hit/miss target

     - Shape

TVD

(ft)

Northing

(ft)

Easting

(ft)

+N/-S

(ft)

+E/-W

(ft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

MCU22-13B TGT 7,077.0 1,588,281.63 2,359,711.35356.3 -1,352.2 0.00  0.00 39.426656 -107.766933

- plan hits target center
- Point

MCU22-13B BHL 9,177.0 1,588,281.63 2,359,711.35356.3 -1,352.2 0.00  0.00 39.426656 -107.766933

- plan hits target center
- Circle (radius 25.0)

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

Surface Casing1,406.71,429.0 5.500 6.000

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

5,619.1 5,499.0 Mesaverde Marker

6,119.8 5,988.0 Williams Fork

7,224.9 7,077.0 Top Gas

8,391.9 8,244.0 Coal Ridge

9,174.9 9,027.0 Rollins

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

200.0 200.0 0.0 0.0 KOP @ 200'

613.5 610.2 11.4 -43.1 EOB @ Inc. = 12.4°

6,604.7 6,461.6 339.3 -1,287.6 Start 2° Drop

7,224.9 7,077.0 356.3 -1,352.2 EOD @ Inc. = 0°

9,324.9 9,177.0 356.3 -1,352.2 TD @ 9,324.9' MD

9,524.9 9,377.0 356.3 -1,352.2 Permit TD @ 9,524.9' MD
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