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Project: S. Piceance (Parachute)
Site: PF-31 Pad - S31-T7S-R95W
Well: Federal 31-2B

Wellbore: DD
Design: Plan #1
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KOP @ 225'

EOB @ Inc. = 40.09°

Start 3° Drop

EOD @ Inc. = 0°
TD @ 6,963.2' MD

Permit TD @ 7,063.2'

Surface Hole Location
Federal 31-2B

Lat : 39.394922
Long : -108.043552

Plan #1
Federal 31-2B
135XXX; SC

KB=22' @ 5856.0ft (Patterson #308)
Ground Elevation @ 5834.0
North American Datum 1983

Well Federal 31-2B, True North

DESIGN  TARGET  DETAILS

Name +N/-S +E/-W Northing Easting Latitude Longitude
Federal 31-2B TGT 1757.8 1426.2 1580513.39 2282750.98 39.399748 -108.038505
Federal 31-2B PBHL 1757.8 1426.2 1580513.39 2282750.98 39.399748 -108.038505

Azimuths to True North
Magnetic North: 10.05°

Magnetic Field
Strength: 52011.2snT

Dip Angle: 65.60°
Date: 8/21/2013

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
2 225.0 0.00 0.00 225.0 0.0 0.0 0.00 0.00 0.0
3 1561.2 40.09 39.05 1454.8 348.4 282.7 3.00 39.05 448.7
4 3683.0 40.09 39.05 3078.2 1409.4 1143.5 0.00 0.00 1815.0
5 5019.2 0.00 0.00 4308.0 1757.8 1426.2 3.00 180.00 2263.6 Federal 31-2B TGT
6 6963.2 0.00 0.00 6252.0 1757.8 1426.2 0.00 0.00 2263.6 Federal 31-2B PBHL
7 7063.2 0.00 0.00 6352.0 1757.8 1426.2 0.00 0.00 2263.6

FORMATION TOP DETAILS

TVDPath MDPath Formation
3279.0 3932.5 Ohio Creek
3279.0 3932.5 Top of Mesaverde 
3919.0 4627.5 Williams Fork
4308.0 5019.2 Top Gas
5651.0 6362.2 Coal Ridge
6102.0 6813.2 Rollins
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-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

S
ou

th
(-

)/
N

or
th

(+
) 

(2
0 

ft/
in

)

-90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50

West(-)/East(+) (20 ft/in)

Federal 31-2B

Federal 31-7B

Federal 31-7A

EXISTING Federal 31-22
Federal 31-2CC

Federal 31-5A

EXISTING Federal 31-11BB

Federal 31-4D

Federal 31-2C

EXISTING Federal 31-11

Federal 31-5AA

EXISTING Federal 31-07

Azimuths to True North
Magnetic North: 10.05°

Magnetic Field
Strength: 52011.2snT

Dip Angle: 65.60°
Date: 8/21/2013

Model: IGRF200510

T M



Box Tolerances
348' N, 52' S, 344' E, 56' W 

of BHL

Project: S. Piceance (Parachute)
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Box Tolerances
348' N, 52' S, 344' E, 56' W 

of BHL

Project: S. Piceance (Parachute)
Site: PF-31 Pad - S31-T7S-R95W
Well: Federal 31-2B

Wellbore: DD
Design: Plan #1
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

PF-31 Pad - S31-T7S-R95W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Federal 31-2B

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 5856.0ft (Patterson #308)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 5856.0ft (Patterson #308)

North Reference:

Well Federal 31-2B

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

S. Piceance (Parachute), Garfield County, CO

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

PF-31 Pad - S31-T7S-R95W

ft

Lat/Long ft

ft

°-1.60Slot Radius: in13.200

1,578,802.25

2,281,293.81

0.0

39.394940

-108.043490

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Federal 31-2B

ft

ft

0.0

0.0

1,578,796.18

2,281,276.11

5,834.0Wellhead Elevation: ft0.0

39.394922

-108.043552

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF200510 8/21/2013 10.05 65.60 52,011

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

39.050.00.00.0

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

0.000.000.000.000.00.0225.00.000.00225.0

39.050.003.003.00282.7348.41,454.839.0540.091,561.2

0.000.000.000.001,143.51,409.43,078.239.0540.093,683.0

180.000.00-3.003.001,426.21,757.84,308.00.000.005,019.2 Federal 31-2B TGT

0.000.000.000.001,426.21,757.86,252.00.000.006,963.2 Federal 31-2B PBHL

0.000.000.000.001,426.21,757.86,352.00.000.007,063.2
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

PF-31 Pad - S31-T7S-R95W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Federal 31-2B

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 5856.0ft (Patterson #308)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 5856.0ft (Patterson #308)

North Reference:

Well Federal 31-2B

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

225.0 0.00 0.00 225.0 0.0 0.000.0 0.0 KOP @ 225' 0.00

300.0 2.25 39.05 300.0 1.5 3.001.1 0.9  3.00

400.0 5.25 39.05 399.8 8.0 3.006.2 5.0  3.00

500.0 8.25 39.05 499.1 19.8 3.0015.3 12.5  3.00

600.0 11.25 39.05 597.6 36.7 3.0028.5 23.1  3.00

700.0 14.25 39.05 695.1 58.8 3.0045.6 37.0  3.00

800.0 17.25 39.05 791.4 85.9 3.0066.7 54.1  3.00

900.0 20.25 39.05 886.0 118.0 3.0091.7 74.4  3.00

1,000.0 23.25 39.05 978.9 155.1 3.00120.4 97.7  3.00

1,100.0 26.25 39.05 1,069.7 197.0 3.00152.9 124.1  3.00

1,200.0 29.25 39.05 1,158.2 243.5 3.00189.1 153.4  3.00

1,300.0 32.25 39.05 1,244.1 294.6 3.00228.8 185.6  3.00

1,400.0 35.25 39.05 1,327.3 350.2 3.00271.9 220.6  3.00

1,500.0 38.25 39.05 1,407.4 410.0 3.00318.4 258.3  3.00

1,561.2 40.09 39.05 1,454.8 448.7 3.00348.4 282.7 EOB @ Inc. = 40.09° 3.00

1,600.0 40.09 39.05 1,484.5 473.7 0.00367.8 298.4  0.00

1,661.2 40.09 39.05 1,531.3 513.1 0.00398.4 323.3 Surface Casing 0.00

1,700.0 40.09 39.05 1,561.0 538.0 0.00417.8 339.0  0.00

1,800.0 40.09 39.05 1,637.5 602.4 0.00467.8 379.6  0.00

1,900.0 40.09 39.05 1,714.0 666.8 0.00517.8 420.1  0.00

2,000.0 40.09 39.05 1,790.5 731.2 0.00567.8 460.7  0.00

2,100.0 40.09 39.05 1,867.1 795.6 0.00617.8 501.3  0.00

2,200.0 40.09 39.05 1,943.6 860.0 0.00667.8 541.9  0.00

2,300.0 40.09 39.05 2,020.1 924.4 0.00717.8 582.4  0.00

2,400.0 40.09 39.05 2,096.6 988.8 0.00767.9 623.0  0.00

2,500.0 40.09 39.05 2,173.1 1,053.2 0.00817.9 663.6  0.00

2,600.0 40.09 39.05 2,249.6 1,117.6 0.00867.9 704.1  0.00

2,700.0 40.09 39.05 2,326.1 1,182.0 0.00917.9 744.7  0.00

2,800.0 40.09 39.05 2,402.6 1,246.4 0.00967.9 785.3  0.00

2,900.0 40.09 39.05 2,479.1 1,310.8 0.001,017.9 825.9  0.00

3,000.0 40.09 39.05 2,555.6 1,375.2 0.001,067.9 866.4  0.00

3,100.0 40.09 39.05 2,632.1 1,439.6 0.001,117.9 907.0  0.00

3,200.0 40.09 39.05 2,708.6 1,503.9 0.001,167.9 947.6  0.00

3,300.0 40.09 39.05 2,785.1 1,568.3 0.001,217.9 988.1  0.00

3,400.0 40.09 39.05 2,861.7 1,632.7 0.001,267.9 1,028.7  0.00

3,500.0 40.09 39.05 2,938.2 1,697.1 0.001,317.9 1,069.3  0.00

3,600.0 40.09 39.05 3,014.7 1,761.5 0.001,367.9 1,109.9  0.00

3,683.0 40.09 39.05 3,078.2 1,815.0 0.001,409.4 1,143.5 Start 3° Drop 0.00

3,700.0 39.58 39.05 3,091.2 1,825.9 3.001,417.9 1,150.4 -3.00

3,800.0 36.58 39.05 3,169.9 1,887.5 3.001,465.8 1,189.2 -3.00

3,900.0 33.58 39.05 3,251.8 1,945.0 3.001,510.4 1,225.4 -3.00

4,000.0 30.58 39.05 3,336.5 1,998.1 3.001,551.6 1,258.9 -3.00

4,100.0 27.58 39.05 3,423.9 2,046.7 3.001,589.3 1,289.5 -3.00

4,200.0 24.58 39.05 3,513.7 2,090.6 3.001,623.5 1,317.2 -3.00

4,300.0 21.58 39.05 3,605.7 2,129.8 3.001,653.9 1,341.9 -3.00

4,400.0 18.58 39.05 3,699.6 2,164.1 3.001,680.6 1,363.5 -3.00

4,500.0 15.58 39.05 3,795.2 2,193.5 3.001,703.4 1,382.0 -3.00

4,600.0 12.58 39.05 3,892.2 2,217.8 3.001,722.2 1,397.3 -3.00

4,700.0 9.58 39.05 3,990.3 2,237.0 3.001,737.2 1,409.4 -3.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

PF-31 Pad - S31-T7S-R95W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Federal 31-2B

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 5856.0ft (Patterson #308)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 5856.0ft (Patterson #308)

North Reference:

Well Federal 31-2B

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)

4,800.0 6.58 39.05 4,089.3 2,251.1 3.001,748.1 1,418.3 -3.00

4,900.0 3.58 39.05 4,188.9 2,259.9 3.001,754.9 1,423.9 -3.00

5,000.0 0.58 39.05 4,288.8 2,263.5 3.001,757.7 1,426.2 -3.00

5,019.2 0.00 0.00 4,308.0 2,263.6 3.001,757.8 1,426.2 EOD @ Inc. = 0°-3.00

5,100.0 0.00 0.00 4,388.8 2,263.6 0.001,757.8 1,426.2  0.00

5,200.0 0.00 0.00 4,488.8 2,263.6 0.001,757.8 1,426.2  0.00

5,300.0 0.00 0.00 4,588.8 2,263.6 0.001,757.8 1,426.2  0.00

5,400.0 0.00 0.00 4,688.8 2,263.6 0.001,757.8 1,426.2  0.00

5,500.0 0.00 0.00 4,788.8 2,263.6 0.001,757.8 1,426.2  0.00

5,600.0 0.00 0.00 4,888.8 2,263.6 0.001,757.8 1,426.2  0.00

5,700.0 0.00 0.00 4,988.8 2,263.6 0.001,757.8 1,426.2  0.00

5,800.0 0.00 0.00 5,088.8 2,263.6 0.001,757.8 1,426.2  0.00

5,900.0 0.00 0.00 5,188.8 2,263.6 0.001,757.8 1,426.2  0.00

6,000.0 0.00 0.00 5,288.8 2,263.6 0.001,757.8 1,426.2  0.00

6,100.0 0.00 0.00 5,388.8 2,263.6 0.001,757.8 1,426.2  0.00

6,200.0 0.00 0.00 5,488.8 2,263.6 0.001,757.8 1,426.2  0.00

6,300.0 0.00 0.00 5,588.8 2,263.6 0.001,757.8 1,426.2  0.00

6,400.0 0.00 0.00 5,688.8 2,263.6 0.001,757.8 1,426.2  0.00

6,500.0 0.00 0.00 5,788.8 2,263.6 0.001,757.8 1,426.2  0.00

6,600.0 0.00 0.00 5,888.8 2,263.6 0.001,757.8 1,426.2  0.00

6,700.0 0.00 0.00 5,988.8 2,263.6 0.001,757.8 1,426.2  0.00

6,800.0 0.00 0.00 6,088.8 2,263.6 0.001,757.8 1,426.2  0.00

6,900.0 0.00 0.00 6,188.8 2,263.6 0.001,757.8 1,426.2  0.00

6,963.2 0.00 0.00 6,252.0 2,263.6 0.001,757.8 1,426.2 TD @ 6,963.2' MD 0.00

7,000.0 0.00 0.00 6,288.8 2,263.6 0.001,757.8 1,426.2  0.00

7,063.2 0.00 0.00 6,352.0 2,263.6 0.001,757.8 1,426.2 Permit TD @ 7,063.2' 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.

(°)

Federal 31-2B PBHL 6,252.0 1,580,513.39 2,282,750.981,757.8 1,426.2 0.00  0.00 39.399748 -108.038505

- plan hits target center
- Circle (radius 25.0)

Federal 31-2B TGT 4,308.0 1,580,513.39 2,282,750.981,757.8 1,426.2 0.00  0.00 39.399748 -108.038505

- plan hits target center
- Point

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

Surface Casing1,531.31,661.2
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

PF-31 Pad - S31-T7S-R95W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Federal 31-2B

DD

Survey Calculation Method: Minimum Curvature

KB=22' @ 5856.0ft (Patterson #308)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 5856.0ft (Patterson #308)

North Reference:

Well Federal 31-2B

True

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

225.0 225.0 0.0 0.0 KOP @ 225'

1,561.2 1,454.8 348.4 282.7 EOB @ Inc. = 40.09°

3,683.0 3,078.2 1,409.4 1,143.5 Start 3° Drop

5,019.2 4,308.0 1,757.8 1,426.2 EOD @ Inc. = 0°

6,963.2 6,252.0 1,757.8 1,426.2 TD @ 6,963.2' MD

7,063.2 6,352.0 1,757.8 1,426.2 Permit TD @ 7,063.2'
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