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

Wellbore: DD
Design: Plan #2
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KOP @ 250'

EOB @ Inc. = 11.41°

Start 2° Drop

EOD @ Inc. = 0°

TD @ 10,160.4' MD

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

538' FSL & 1264' FWL
Lat : 39.439850

Long : -107.783302

FORMATION TOP DETAILS

TVDPath MDPath Formation
6326.0 6443.5 Ohio Creek
7095.0 7228.0 Williams Fork
7943.0 8085.4 Top Gas
9072.0 9214.4 Coal Ridge
9868.0 10010.4 Rollins

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

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

Ground Elevation @ 7881.0
North American Datum 1983

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

DESIGN  TARGET  DETAILS

Name +N/-S +E/-W Northing Easting Latitude Longitude
MCU 21-4C TGT -1329.8 -595.1 1591887.16 2354581.34 39.436199 -107.785409
MCU 21-4C BHL (785' FNL & 645' FWL) -1329.8 -595.1 1591887.16 2354581.34 39.436199 -107.785409

Azimuths to True North
Magnetic North: 10.03°

Magnetic Field
Strength: 52057.5snT

Dip Angle: 65.69°
Date: 3/7/2013

Model: IGRF2010

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
2 250.0 0.00 0.00 250.0 0.0 0.0 0.00 0.00 0.0
3 630.5 11.41 204.11 628.0 -34.5 -15.4 3.00 204.11 37.8
4 7514.7 11.41 204.11 7376.0 -1278.1 -572.0 0.00 0.00 1400.2
5 8085.4 0.00 0.00 7943.0 -1329.8 -595.1 2.00 180.00 1456.9 MCU 21-4C TGT
6 10160.4 0.00 0.00 10018.0 -1329.8 -595.1 0.00 0.00 1456.9 MCU 21-4C BHL (785' FNL & 645' FWL)
7 10260.4 0.00 0.00 10118.0 -1329.8 -595.1 0.00 0.00 1456.9



Project: Mamm Creek
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Project: Mamm Creek
Site: M16W Pad (SWSW S16-T7S-R93W)
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Box Tolerances
348' N, 52' S, 344' E, 56' W 

of BHL

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 21-4C (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 21-4C (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 21-4C (M16W Pad)

ft

ft

0.0

0.0

1,593,201.58

2,355,209.67

7,881.0Wellhead Elevation: ft0.0

39.439850

-107.783302

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF2010 3/7/2013 10.03 65.69 52,058

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

204.110.00.00.0

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

0.000.000.000.000.00.0250.00.000.00250.0

204.110.003.003.00-15.4-34.5628.0204.1111.41630.5

0.000.000.000.00-572.0-1,278.17,376.0204.1111.417,514.7

180.000.00-2.002.00-595.1-1,329.87,943.00.000.008,085.4 MCU 21-4C TGT

0.000.000.000.00-595.1-1,329.810,018.00.000.0010,160.4 MCU 21-4C BHL (785' FNL & 645' FWL)

0.000.000.000.00-595.1-1,329.810,118.00.000.0010,260.4
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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 21-4C (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 21-4C (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

250.0 0.00 0.00 250.0 0.0 0.000.0 0.0 KOP @ 250' 0.00

300.0 1.50 204.11 300.0 0.7 3.00-0.6 -0.3  3.00

400.0 4.50 204.11 399.8 5.9 3.00-5.4 -2.4  3.00

500.0 7.50 204.11 499.3 16.3 3.00-14.9 -6.7  3.00

600.0 10.50 204.11 598.0 32.0 3.00-29.2 -13.1  3.00

630.5 11.41 204.11 628.0 37.8 3.00-34.5 -15.4 EOB @ Inc. = 11.41° 3.00

700.0 11.41 204.11 696.1 51.5 0.00-47.0 -21.0  0.00

800.0 11.41 204.11 794.1 71.3 0.00-65.1 -29.1  0.00

900.0 11.41 204.11 892.2 91.1 0.00-83.2 -37.2  0.00

1,000.0 11.41 204.11 990.2 110.9 0.00-101.2 -45.3  0.00

1,100.0 11.41 204.11 1,088.2 130.7 0.00-119.3 -53.4  0.00

1,112.0 11.41 204.11 1,100.0 133.1 0.00-121.5 -54.4 Surface Casing 0.00

1,200.0 11.41 204.11 1,186.2 150.5 0.00-137.4 -61.5  0.00

1,300.0 11.41 204.11 1,284.2 170.3 0.00-155.4 -69.6  0.00

1,400.0 11.41 204.11 1,382.3 190.1 0.00-173.5 -77.6  0.00

1,500.0 11.41 204.11 1,480.3 209.9 0.00-191.6 -85.7  0.00

1,600.0 11.41 204.11 1,578.3 229.7 0.00-209.6 -93.8  0.00

1,700.0 11.41 204.11 1,676.3 249.4 0.00-227.7 -101.9  0.00

1,800.0 11.41 204.11 1,774.4 269.2 0.00-245.7 -110.0  0.00

1,900.0 11.41 204.11 1,872.4 289.0 0.00-263.8 -118.1  0.00

2,000.0 11.41 204.11 1,970.4 308.8 0.00-281.9 -126.1  0.00

2,100.0 11.41 204.11 2,068.4 328.6 0.00-299.9 -134.2  0.00

2,200.0 11.41 204.11 2,166.4 348.4 0.00-318.0 -142.3  0.00

2,300.0 11.41 204.11 2,264.5 368.2 0.00-336.1 -150.4  0.00

2,400.0 11.41 204.11 2,362.5 388.0 0.00-354.1 -158.5  0.00

2,500.0 11.41 204.11 2,460.5 407.8 0.00-372.2 -166.6  0.00

2,600.0 11.41 204.11 2,558.5 427.6 0.00-390.3 -174.6  0.00

2,700.0 11.41 204.11 2,656.6 447.3 0.00-408.3 -182.7  0.00

2,800.0 11.41 204.11 2,754.6 467.1 0.00-426.4 -190.8  0.00

2,900.0 11.41 204.11 2,852.6 486.9 0.00-444.5 -198.9  0.00

3,000.0 11.41 204.11 2,950.6 506.7 0.00-462.5 -207.0  0.00

3,100.0 11.41 204.11 3,048.6 526.5 0.00-480.6 -215.1  0.00

3,200.0 11.41 204.11 3,146.7 546.3 0.00-498.6 -223.2  0.00

3,300.0 11.41 204.11 3,244.7 566.1 0.00-516.7 -231.2  0.00

3,400.0 11.41 204.11 3,342.7 585.9 0.00-534.8 -239.3  0.00

3,500.0 11.41 204.11 3,440.7 605.7 0.00-552.8 -247.4  0.00

3,600.0 11.41 204.11 3,538.8 625.5 0.00-570.9 -255.5  0.00

3,700.0 11.41 204.11 3,636.8 645.3 0.00-589.0 -263.6  0.00

3,800.0 11.41 204.11 3,734.8 665.0 0.00-607.0 -271.7  0.00

3,900.0 11.41 204.11 3,832.8 684.8 0.00-625.1 -279.7  0.00

4,000.0 11.41 204.11 3,930.8 704.6 0.00-643.2 -287.8  0.00

4,100.0 11.41 204.11 4,028.9 724.4 0.00-661.2 -295.9  0.00

4,200.0 11.41 204.11 4,126.9 744.2 0.00-679.3 -304.0  0.00

4,300.0 11.41 204.11 4,224.9 764.0 0.00-697.4 -312.1  0.00

4,400.0 11.41 204.11 4,322.9 783.8 0.00-715.4 -320.2  0.00

4,500.0 11.41 204.11 4,421.0 803.6 0.00-733.5 -328.2  0.00

4,600.0 11.41 204.11 4,519.0 823.4 0.00-751.6 -336.3  0.00

4,700.0 11.41 204.11 4,617.0 843.2 0.00-769.6 -344.4  0.00

4,800.0 11.41 204.11 4,715.0 863.0 0.00-787.7 -352.5  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 21-4C (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 21-4C (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 11.41 204.11 4,813.0 882.7 0.00-805.7 -360.6  0.00

5,000.0 11.41 204.11 4,911.1 902.5 0.00-823.8 -368.7  0.00

5,100.0 11.41 204.11 5,009.1 922.3 0.00-841.9 -376.7  0.00

5,200.0 11.41 204.11 5,107.1 942.1 0.00-859.9 -384.8  0.00

5,300.0 11.41 204.11 5,205.1 961.9 0.00-878.0 -392.9  0.00

5,400.0 11.41 204.11 5,303.1 981.7 0.00-896.1 -401.0  0.00

5,500.0 11.41 204.11 5,401.2 1,001.5 0.00-914.1 -409.1  0.00

5,600.0 11.41 204.11 5,499.2 1,021.3 0.00-932.2 -417.2  0.00

5,700.0 11.41 204.11 5,597.2 1,041.1 0.00-950.3 -425.3  0.00

5,800.0 11.41 204.11 5,695.2 1,060.9 0.00-968.3 -433.3  0.00

5,900.0 11.41 204.11 5,793.3 1,080.7 0.00-986.4 -441.4  0.00

6,000.0 11.41 204.11 5,891.3 1,100.4 0.00-1,004.5 -449.5  0.00

6,100.0 11.41 204.11 5,989.3 1,120.2 0.00-1,022.5 -457.6  0.00

6,200.0 11.41 204.11 6,087.3 1,140.0 0.00-1,040.6 -465.7  0.00

6,300.0 11.41 204.11 6,185.3 1,159.8 0.00-1,058.6 -473.8  0.00

6,400.0 11.41 204.11 6,283.4 1,179.6 0.00-1,076.7 -481.8  0.00

6,443.5 11.41 204.11 6,326.0 1,188.2 0.00-1,084.6 -485.4 Ohio Creek 0.00

6,500.0 11.41 204.11 6,381.4 1,199.4 0.00-1,094.8 -489.9  0.00

6,600.0 11.41 204.11 6,479.4 1,219.2 0.00-1,112.8 -498.0  0.00

6,700.0 11.41 204.11 6,577.4 1,239.0 0.00-1,130.9 -506.1  0.00

6,800.0 11.41 204.11 6,675.5 1,258.8 0.00-1,149.0 -514.2  0.00

6,900.0 11.41 204.11 6,773.5 1,278.6 0.00-1,167.0 -522.3  0.00

7,000.0 11.41 204.11 6,871.5 1,298.4 0.00-1,185.1 -530.3  0.00

7,100.0 11.41 204.11 6,969.5 1,318.1 0.00-1,203.2 -538.4  0.00

7,200.0 11.41 204.11 7,067.5 1,337.9 0.00-1,221.2 -546.5  0.00

7,228.0 11.41 204.11 7,095.0 1,343.5 0.00-1,226.3 -548.8 Williams Fork 0.00

7,300.0 11.41 204.11 7,165.6 1,357.7 0.00-1,239.3 -554.6  0.00

7,400.0 11.41 204.11 7,263.6 1,377.5 0.00-1,257.4 -562.7  0.00

7,500.0 11.41 204.11 7,361.6 1,397.3 0.00-1,275.4 -570.8  0.00

7,514.7 11.41 204.11 7,376.0 1,400.2 0.00-1,278.1 -572.0 Start 2° Drop 0.00

7,600.0 9.71 204.11 7,459.9 1,415.9 2.00-1,292.3 -578.3 -2.00

7,700.0 7.71 204.11 7,558.7 1,431.0 2.00-1,306.2 -584.5 -2.00

7,800.0 5.71 204.11 7,658.0 1,442.7 2.00-1,316.8 -589.3 -2.00

7,900.0 3.71 204.11 7,757.7 1,450.9 2.00-1,324.3 -592.7 -2.00

8,000.0 1.71 204.11 7,857.6 1,455.6 2.00-1,328.6 -594.6 -2.00

8,085.4 0.00 0.00 7,943.0 1,456.9 2.00-1,329.8 -595.1 EOD @ Inc. = 0° - Top Gas-2.00

8,100.0 0.00 0.00 7,957.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,200.0 0.00 0.00 8,057.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,300.0 0.00 0.00 8,157.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,400.0 0.00 0.00 8,257.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,500.0 0.00 0.00 8,357.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,600.0 0.00 0.00 8,457.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,700.0 0.00 0.00 8,557.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,800.0 0.00 0.00 8,657.6 1,456.9 0.00-1,329.8 -595.1  0.00

8,900.0 0.00 0.00 8,757.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,000.0 0.00 0.00 8,857.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,100.0 0.00 0.00 8,957.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,200.0 0.00 0.00 9,057.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,214.4 0.00 0.00 9,072.0 1,456.9 0.00-1,329.8 -595.1 Coal Ridge 0.00

9,300.0 0.00 0.00 9,157.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,400.0 0.00 0.00 9,257.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,500.0 0.00 0.00 9,357.6 1,456.9 0.00-1,329.8 -595.1  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 21-4C (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 21-4C (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 9,457.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,700.0 0.00 0.00 9,557.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,800.0 0.00 0.00 9,657.6 1,456.9 0.00-1,329.8 -595.1  0.00

9,900.0 0.00 0.00 9,757.6 1,456.9 0.00-1,329.8 -595.1  0.00

10,000.0 0.00 0.00 9,857.6 1,456.9 0.00-1,329.8 -595.1  0.00

10,010.4 0.00 0.00 9,868.0 1,456.9 0.00-1,329.8 -595.1 Rollins 0.00

10,100.0 0.00 0.00 9,957.6 1,456.9 0.00-1,329.8 -595.1  0.00

10,160.4 0.00 0.00 10,018.0 1,456.9 0.00-1,329.8 -595.1 TD @ 10,160.4' MD 0.00

10,200.0 0.00 0.00 10,057.6 1,456.9 0.00-1,329.8 -595.1  0.00

10,260.4 0.00 0.00 10,118.0 1,456.9 0.00-1,329.8 -595.1 Permit TD @ 10,260.4' 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 21-4C BHL (785' FNL & 645' FWL) 10,018.0 1,591,887.16 2,354,581.34-1,329.8 -595.1 0.00  0.00 39.436199 -107.785409

- plan hits target center
- Circle (radius 25.0)

MCU 21-4C TGT 7,943.0 1,591,887.16 2,354,581.34-1,329.8 -595.1 0.00  0.00 39.436199 -107.785409

- plan hits target center
- Point

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

Surface Casing1,100.01,112.0

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

6,443.5 6,326.0 Ohio Creek

7,228.0 7,095.0 Williams Fork

8,085.4 7,943.0 Top Gas

9,214.4 9,072.0 Coal Ridge

10,010.4 9,868.0 Rollins
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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 21-4C (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 21-4C (M16W Pad)

True

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

250.0 250.0 0.0 0.0 KOP @ 250'

630.5 628.0 -34.5 -15.4 EOB @ Inc. = 11.41°

7,514.7 7,376.0 -1,278.1 -572.0 Start 2° Drop

8,085.4 7,943.0 -1,329.8 -595.1 EOD @ Inc. = 0°

10,160.4 10,018.0 -1,329.8 -595.1 TD @ 10,160.4' MD

10,260.4 10,118.0 -1,329.8 -595.1 Permit TD @ 10,260.4' MD
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