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Project: Mamm Creek
Site: M16W Pad (SWSW S16-T7S-R93W)
Well: MCU 21-4B (M16W Pad)

Wellbore: DD
Design: Plan #2
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EOB @ Inc. = 9.44°

Start 2° Drop

EOD @ Inc. = 0°

TD @ 11,021' MD

Permit TD @ 11,121' MD

Surface Hole Location
MCU 21-4B (M16W Pad)

532' FSL & 1248' FWL
Lat : 39.439834

Long : -107.783358

FORMATION TOP DETAILS

TVDPath MDPath Formation
6326.0 6406.1 Ohio Creek
7095.0 7185.7 Williams Fork
7943.0 8041.0 Top Gas
9072.0 9170.0 Coal Ridge
9868.0 9966.0 Rollins

10306.0 10404.0 Cozzette
10523.0 10621.0 Corcoran

Plan #2
MCU 21-4B (M16W Pad)

135XXX; SC
KB=22' @ 7903.0ft (Patterson 308)

Ground Elevation @ 7881.0
North American Datum 1983

Well MCU 21-4B (M16W Pad), True North

DESIGN  TARGET  DETAILS

Name +N/-S +E/-W Northing Easting Latitude Longitude
MCU 21-4B TGT -1056.6 -587.5 1592154.63 2354579.87 39.436933 -107.785438
MCU 21-4B BHL (517' FNL & 640' FWL) -1056.6 -587.5 1592154.63 2354579.87 39.436933 -107.785438

Azimuths to True North
Magnetic North: 9.99°

Magnetic Field
Strength: 52096.3snT

Dip Angle: 65.70°
Date: 3/7/2013

Model: IGRF200510

T M

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
2 275.0 0.00 0.00 275.0 0.0 0.0 0.00 0.00 0.0
3 589.5 9.44 209.07 588.1 -22.6 -12.6 3.00 209.07 25.8
4 7569.2 9.44 209.07 7473.3 -1022.7 -568.6 0.00 0.00 1170.2
5 8041.0 0.00 0.00 7943.0 -1056.6 -587.5 2.00 180.00 1208.9 MCU 21-4B TGT
6 11021.0 0.00 0.00 10923.0 -1056.6 -587.5 0.00 0.00 1208.9 MCU 21-4B BHL (517' FNL & 640' FWL)
7 11121.0 0.00 0.00 11023.0 -1056.6 -587.5 0.00 0.00 1208.9



Project: Mamm Creek
Site: M16W Pad (SWSW S16-T7S-R93W)
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Project: Mamm Creek
Site: M16W Pad (SWSW S16-T7S-R93W)
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Box Tolerances
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Project: Mamm Creek
Site: M16W Pad (SWSW S16-T7S-R93W)
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

M16W Pad (SWSW S16-T7S-R93W)

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 21-4B (M16W Pad)

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 7903.0ft (Patterson 308)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 7903.0ft (Patterson 308)

North Reference:

Well MCU 21-4B (M16W Pad)

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:

M16W Pad (SWSW S16-T7S-R93W)

ft

Lat/Long ft

ft

°-1.44Slot Radius: in13.200

1,593,196.15

2,355,193.71

0.0

39.439834

-107.783358

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

MCU 21-4B (M16W Pad)

ft

ft

0.0

0.0

1,593,196.15

2,355,193.71

7,881.0Wellhead Elevation: ft0.0

39.439834

-107.783358

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF200510 3/7/2013 9.99 65.70 52,096

Phase:Version:

Audit Notes:

Design Plan #2

PLAN

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

209.070.00.00.0

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

0.000.000.000.000.00.0275.00.000.00275.0

209.070.003.003.00-12.6-22.6588.1209.079.44589.5

0.000.000.000.00-568.6-1,022.77,473.3209.079.447,569.2

180.000.00-2.002.00-587.5-1,056.67,943.00.000.008,041.0 MCU 21-4B TGT

0.000.000.000.00-587.5-1,056.610,923.00.000.0011,021.0 MCU 21-4B BHL (517' FNL & 640' FWL)

0.000.000.000.00-587.5-1,056.611,023.00.000.0011,121.0
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

M16W Pad (SWSW S16-T7S-R93W)

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 21-4B (M16W Pad)

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 7903.0ft (Patterson 308)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 7903.0ft (Patterson 308)

North Reference:

Well MCU 21-4B (M16W Pad)

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  0.00

275.0 0.00 0.00 275.0 0.0 0.000.0 0.0 KOP @ 275' 0.00

300.0 0.75 209.07 300.0 0.2 3.00-0.1 -0.1  3.00

400.0 3.75 209.07 399.9 4.1 3.00-3.6 -2.0  3.00

500.0 6.75 209.07 499.5 13.2 3.00-11.6 -6.4  3.00

589.5 9.44 209.07 588.1 25.8 3.00-22.6 -12.6 EOB @ Inc. = 9.44° 3.00

600.0 9.44 209.07 598.4 27.6 0.00-24.1 -13.4  0.00

700.0 9.44 209.07 697.1 44.0 0.00-38.4 -21.4  0.00

800.0 9.44 209.07 795.7 60.3 0.00-52.7 -29.3  0.00

900.0 9.44 209.07 894.4 76.7 0.00-67.1 -37.3  0.00

1,000.0 9.44 209.07 993.0 93.1 0.00-81.4 -45.3  0.00

1,100.0 9.44 209.07 1,091.7 109.5 0.00-95.7 -53.2  0.00

1,200.0 9.44 209.07 1,190.3 125.9 0.00-110.1 -61.2  0.00

1,209.8 9.44 209.07 1,200.0 127.5 0.00-111.5 -62.0 Surface casing 0.00

1,300.0 9.44 209.07 1,289.0 142.3 0.00-124.4 -69.2  0.00

1,400.0 9.44 209.07 1,387.6 158.7 0.00-138.7 -77.1  0.00

1,500.0 9.44 209.07 1,486.3 175.1 0.00-153.1 -85.1  0.00

1,600.0 9.44 209.07 1,584.9 191.5 0.00-167.4 -93.1  0.00

1,700.0 9.44 209.07 1,683.6 207.9 0.00-181.7 -101.0  0.00

1,800.0 9.44 209.07 1,782.2 224.3 0.00-196.0 -109.0  0.00

1,900.0 9.44 209.07 1,880.8 240.7 0.00-210.4 -117.0  0.00

2,000.0 9.44 209.07 1,979.5 257.1 0.00-224.7 -124.9  0.00

2,100.0 9.44 209.07 2,078.1 273.5 0.00-239.0 -132.9  0.00

2,200.0 9.44 209.07 2,176.8 289.9 0.00-253.4 -140.9  0.00

2,300.0 9.44 209.07 2,275.4 306.3 0.00-267.7 -148.8  0.00

2,400.0 9.44 209.07 2,374.1 322.7 0.00-282.0 -156.8  0.00

2,500.0 9.44 209.07 2,472.7 339.1 0.00-296.3 -164.8  0.00

2,600.0 9.44 209.07 2,571.4 355.5 0.00-310.7 -172.7  0.00

2,700.0 9.44 209.07 2,670.0 371.9 0.00-325.0 -180.7  0.00

2,800.0 9.44 209.07 2,768.7 388.3 0.00-339.3 -188.7  0.00

2,900.0 9.44 209.07 2,867.3 404.7 0.00-353.7 -196.6  0.00

3,000.0 9.44 209.07 2,966.0 421.0 0.00-368.0 -204.6  0.00

3,100.0 9.44 209.07 3,064.6 437.4 0.00-382.3 -212.6  0.00

3,200.0 9.44 209.07 3,163.3 453.8 0.00-396.7 -220.5  0.00

3,300.0 9.44 209.07 3,261.9 470.2 0.00-411.0 -228.5  0.00

3,400.0 9.44 209.07 3,360.5 486.6 0.00-425.3 -236.5  0.00

3,500.0 9.44 209.07 3,459.2 503.0 0.00-439.6 -244.4  0.00

3,600.0 9.44 209.07 3,557.8 519.4 0.00-454.0 -252.4  0.00

3,700.0 9.44 209.07 3,656.5 535.8 0.00-468.3 -260.4  0.00

3,800.0 9.44 209.07 3,755.1 552.2 0.00-482.6 -268.3  0.00

3,900.0 9.44 209.07 3,853.8 568.6 0.00-497.0 -276.3  0.00

4,000.0 9.44 209.07 3,952.4 585.0 0.00-511.3 -284.3  0.00

4,100.0 9.44 209.07 4,051.1 601.4 0.00-525.6 -292.2  0.00

4,200.0 9.44 209.07 4,149.7 617.8 0.00-539.9 -300.2  0.00

4,300.0 9.44 209.07 4,248.4 634.2 0.00-554.3 -308.2  0.00

4,400.0 9.44 209.07 4,347.0 650.6 0.00-568.6 -316.1  0.00

4,500.0 9.44 209.07 4,445.7 667.0 0.00-582.9 -324.1  0.00

4,600.0 9.44 209.07 4,544.3 683.4 0.00-597.3 -332.1  0.00

4,700.0 9.44 209.07 4,643.0 699.8 0.00-611.6 -340.0  0.00

4,800.0 9.44 209.07 4,741.6 716.2 0.00-625.9 -348.0  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

M16W Pad (SWSW S16-T7S-R93W)

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 21-4B (M16W Pad)

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 7903.0ft (Patterson 308)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 7903.0ft (Patterson 308)

North Reference:

Well MCU 21-4B (M16W Pad)

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)

4,900.0 9.44 209.07 4,840.3 732.6 0.00-640.3 -356.0  0.00

5,000.0 9.44 209.07 4,938.9 749.0 0.00-654.6 -363.9  0.00

5,100.0 9.44 209.07 5,037.5 765.4 0.00-668.9 -371.9  0.00

5,200.0 9.44 209.07 5,136.2 781.7 0.00-683.2 -379.9  0.00

5,300.0 9.44 209.07 5,234.8 798.1 0.00-697.6 -387.8  0.00

5,400.0 9.44 209.07 5,333.5 814.5 0.00-711.9 -395.8  0.00

5,500.0 9.44 209.07 5,432.1 830.9 0.00-726.2 -403.8  0.00

5,600.0 9.44 209.07 5,530.8 847.3 0.00-740.6 -411.7  0.00

5,700.0 9.44 209.07 5,629.4 863.7 0.00-754.9 -419.7  0.00

5,800.0 9.44 209.07 5,728.1 880.1 0.00-769.2 -427.7  0.00

5,900.0 9.44 209.07 5,826.7 896.5 0.00-783.5 -435.6  0.00

6,000.0 9.44 209.07 5,925.4 912.9 0.00-797.9 -443.6  0.00

6,100.0 9.44 209.07 6,024.0 929.3 0.00-812.2 -451.6  0.00

6,200.0 9.44 209.07 6,122.7 945.7 0.00-826.5 -459.5  0.00

6,300.0 9.44 209.07 6,221.3 962.1 0.00-840.9 -467.5  0.00

6,400.0 9.44 209.07 6,320.0 978.5 0.00-855.2 -475.5  0.00

6,406.1 9.44 209.07 6,326.0 979.5 0.00-856.1 -476.0 Ohio Creek 0.00

6,500.0 9.44 209.07 6,418.6 994.9 0.00-869.5 -483.5  0.00

6,600.0 9.44 209.07 6,517.2 1,011.3 0.00-883.9 -491.4  0.00

6,700.0 9.44 209.07 6,615.9 1,027.7 0.00-898.2 -499.4  0.00

6,800.0 9.44 209.07 6,714.5 1,044.1 0.00-912.5 -507.4  0.00

6,900.0 9.44 209.07 6,813.2 1,060.5 0.00-926.8 -515.3  0.00

7,000.0 9.44 209.07 6,911.8 1,076.9 0.00-941.2 -523.3  0.00

7,100.0 9.44 209.07 7,010.5 1,093.3 0.00-955.5 -531.3  0.00

7,185.7 9.44 209.07 7,095.0 1,107.3 0.00-967.8 -538.1 Williams Fork 0.00

7,200.0 9.44 209.07 7,109.1 1,109.7 0.00-969.8 -539.2  0.00

7,300.0 9.44 209.07 7,207.8 1,126.1 0.00-984.2 -547.2  0.00

7,400.0 9.44 209.07 7,306.4 1,142.4 0.00-998.5 -555.2  0.00

7,500.0 9.44 209.07 7,405.1 1,158.8 0.00-1,012.8 -563.1  0.00

7,569.2 9.44 209.07 7,473.3 1,170.2 0.00-1,022.7 -568.6 Start 2° Drop 0.00

7,600.0 8.82 209.07 7,503.7 1,175.1 2.00-1,027.0 -571.0 -2.00

7,700.0 6.82 209.07 7,602.8 1,188.7 2.00-1,038.9 -577.6 -2.00

7,800.0 4.82 209.07 7,702.3 1,198.8 2.00-1,047.8 -582.5 -2.00

7,900.0 2.82 209.07 7,802.1 1,205.5 2.00-1,053.6 -585.8 -2.00

8,000.0 0.82 209.07 7,902.0 1,208.7 2.00-1,056.4 -587.3 -2.00

8,041.0 0.00 0.00 7,943.0 1,208.9 2.00-1,056.6 -587.5 EOD @ Inc. = 0° - Top Gas-2.00

8,100.0 0.00 0.00 8,002.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,200.0 0.00 0.00 8,102.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,300.0 0.00 0.00 8,202.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,400.0 0.00 0.00 8,302.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,500.0 0.00 0.00 8,402.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,600.0 0.00 0.00 8,502.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,700.0 0.00 0.00 8,602.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,800.0 0.00 0.00 8,702.0 1,208.9 0.00-1,056.6 -587.5  0.00

8,900.0 0.00 0.00 8,802.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,000.0 0.00 0.00 8,902.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,100.0 0.00 0.00 9,002.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,170.0 0.00 0.00 9,072.0 1,208.9 0.00-1,056.6 -587.5 Coal Ridge 0.00

9,200.0 0.00 0.00 9,102.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,300.0 0.00 0.00 9,202.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,400.0 0.00 0.00 9,302.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,500.0 0.00 0.00 9,402.0 1,208.9 0.00-1,056.6 -587.5  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

M16W Pad (SWSW S16-T7S-R93W)

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 21-4B (M16W Pad)

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 7903.0ft (Patterson 308)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 7903.0ft (Patterson 308)

North Reference:

Well MCU 21-4B (M16W Pad)

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)

9,600.0 0.00 0.00 9,502.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,700.0 0.00 0.00 9,602.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,800.0 0.00 0.00 9,702.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,900.0 0.00 0.00 9,802.0 1,208.9 0.00-1,056.6 -587.5  0.00

9,966.0 0.00 0.00 9,868.0 1,208.9 0.00-1,056.6 -587.5 Rollins 0.00

10,000.0 0.00 0.00 9,902.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,100.0 0.00 0.00 10,002.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,200.0 0.00 0.00 10,102.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,300.0 0.00 0.00 10,202.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,400.0 0.00 0.00 10,302.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,404.0 0.00 0.00 10,306.0 1,208.9 0.00-1,056.6 -587.5 Cozzette 0.00

10,500.0 0.00 0.00 10,402.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,600.0 0.00 0.00 10,502.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,621.0 0.00 0.00 10,523.0 1,208.9 0.00-1,056.6 -587.5 Corcoran 0.00

10,700.0 0.00 0.00 10,602.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,800.0 0.00 0.00 10,702.0 1,208.9 0.00-1,056.6 -587.5  0.00

10,900.0 0.00 0.00 10,802.0 1,208.9 0.00-1,056.6 -587.5  0.00

11,000.0 0.00 0.00 10,902.0 1,208.9 0.00-1,056.6 -587.5  0.00

11,021.0 0.00 0.00 10,923.0 1,208.9 0.00-1,056.6 -587.5 TD @ 11,021' MD 0.00

11,100.0 0.00 0.00 11,002.0 1,208.9 0.00-1,056.6 -587.5  0.00

11,121.0 0.00 0.00 11,023.0 1,208.9 0.00-1,056.6 -587.5 Permit TD @ 11,121' 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.

(°)

MCU 21-4B BHL (517' FNL & 640' FWL) 10,923.0 1,592,154.63 2,354,579.87-1,056.6 -587.5 0.00  0.00 39.436933 -107.785438

- plan hits target center
- Circle (radius 25.0)

MCU 21-4B TGT 7,943.0 1,592,154.63 2,354,579.87-1,056.6 -587.5 0.00  0.00 39.436933 -107.785438

- plan hits target center
- Point

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

Surface casing1,200.01,209.8
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Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

M16W Pad (SWSW S16-T7S-R93W)

Cathedral Energy Services

Planning Report

Well:

Wellbore:

MCU 21-4B (M16W Pad)

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 7903.0ft (Patterson 308)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 7903.0ft (Patterson 308)

North Reference:

Well MCU 21-4B (M16W Pad)

True

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

6,406.1 6,326.0 Ohio Creek

7,185.7 7,095.0 Williams Fork

8,041.0 7,943.0 Top Gas

9,170.0 9,072.0 Coal Ridge

9,966.0 9,868.0 Rollins

10,404.0 10,306.0 Cozzette

10,621.0 10,523.0 Corcoran

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

275.0 275.0 0.0 0.0 KOP @ 275'

589.5 588.1 -22.6 -12.6 EOB @ Inc. = 9.44°

7,569.2 7,473.3 -1,022.7 -568.6 Start 2° Drop

8,041.0 7,943.0 -1,056.6 -587.5 EOD @ Inc. = 0°

11,021.0 10,923.0 -1,056.6 -587.5 TD @ 11,021' MD

11,121.0 11,023.0 -1,056.6 -587.5 Permit TD @ 11,121' MD
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