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

of BHL

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

T
ru

e 
V

er
tic

al
 D

ep
th

 (
11

00
 f

t/i
n)

0 1000 2000 3000 4000 5000 6000 7000

Vertical Section at 55.71° (1100 ft/in)

Federal 31-2CC TGT

Federal 31-2CC PBHL

Surface Casing

KOP @ 250' MD

EOB @ Inc. = 39.33°

Start 2° Drop

EOD @ Inc. = 0°

TD @ 6,787.5' MD

Permit TD @ 6,887.5' MD

Top of MesaverdeOhio Creek

Williams Fork

Top Gas

Coal Ridge

Rollins

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

Wellbore: DD
Design: Plan #1
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EOB @ Inc. = 39.33°

Start 2° Drop

EOD @ Inc. = 0°

TD @ 6,787.5' MD

Permit TD @ 6,887.5' MD

Surface Hole Location
Federal 31-2CC
Lat : 39.394932

Long : -108.043442

Plan #1
Federal 31-2CC

135XXX; SC
KB=22' @ 5856.0ft (Patterson #308)

Ground Elevation @ 5834.0
North American Datum 1983

Well Federal 31-2CC, True North

DESIGN  TARGET  DETAILS

Name +N/-S +E/-W Northing Easting Latitude Longitude
Federal 31-2CC TGT 1079.3 1582.5 1579833.50 2282919.41 39.397895 -108.037842
Federal 31-2CC PBHL 1079.3 1582.5 1579833.50 2282919.41 39.397895 -108.037842

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
2 250.0 0.00 0.00 250.0 0.0 0.0 0.00 0.00 0.0
3 1561.1 39.33 55.71 1460.5 243.8 357.4 3.00 55.71 432.6
4 2876.9 39.33 55.71 2478.2 713.6 1046.4 0.00 0.00 1266.6
5 4843.5 0.00 0.00 4294.0 1079.3 1582.5 2.00 180.00 1915.5 Federal 31-2CC TGT
6 6787.5 0.00 0.00 6238.0 1079.3 1582.5 0.00 0.00 1915.5 Federal 31-2CC PBHL
7 6887.5 0.00 0.00 6338.0 1079.3 1582.5 0.00 0.00 1915.5

FORMATION TOP DETAILS

TVDPath MDPath Formation
3265.0 3791.0 Ohio Creek
3265.0 3791.0 Top of Mesaverde
3905.0 4453.3 Williams Fork
4294.0 4843.5 Top Gas
5637.0 6186.5 Coal Ridge
6088.0 6637.5 Rollins
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Project: S. Piceance (Parachute)
Site: PF-31 Pad - S31-T7S-R95W
Well: Federal 31-2CC

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 31-2CC

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 31-2CC

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 31-2CC

ft

ft

0.0

0.0

1,578,798.95

2,281,307.29

5,834.0Wellhead Elevation: ft0.0

39.394932

-108.043442

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

55.710.00.00.0

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

55.710.003.003.00357.4243.81,460.555.7139.331,561.1

0.000.000.000.001,046.4713.62,478.255.7139.332,876.9

180.000.00-2.002.001,582.51,079.34,294.00.000.004,843.5 Federal 31-2CC TGT

0.000.000.000.001,582.51,079.36,238.00.000.006,787.5 Federal 31-2CC PBHL

0.000.000.000.001,582.51,079.36,338.00.000.006,887.5
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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 31-2CC

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 31-2CC

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' MD 0.00

300.0 1.50 55.71 300.0 0.7 3.000.4 0.5  3.00

400.0 4.50 55.71 399.8 5.9 3.003.3 4.9  3.00

500.0 7.50 55.71 499.3 16.3 3.009.2 13.5  3.00

600.0 10.50 55.71 598.0 32.0 3.0018.0 26.4  3.00

700.0 13.50 55.71 695.8 52.8 3.0029.7 43.6  3.00

800.0 16.50 55.71 792.4 78.6 3.0044.3 65.0  3.00

900.0 19.50 55.71 887.5 109.5 3.0061.7 90.5  3.00

1,000.0 22.50 55.71 980.9 145.4 3.0081.9 120.1  3.00

1,100.0 25.50 55.71 1,072.2 186.0 3.00104.8 153.7  3.00

1,200.0 28.50 55.71 1,161.3 231.4 3.00130.4 191.2  3.00

1,300.0 31.50 55.71 1,247.9 281.4 3.00158.6 232.5  3.00

1,400.0 34.50 55.71 1,331.8 335.9 3.00189.3 277.5  3.00

1,500.0 37.50 55.71 1,412.6 394.7 3.00222.4 326.1  3.00

1,561.1 39.33 55.71 1,460.5 432.6 3.00243.8 357.4 EOB @ Inc. = 39.33° 3.00

1,600.0 39.33 55.71 1,490.6 457.3 0.00257.7 377.8  0.00

1,661.1 39.33 55.71 1,537.9 496.0 0.00279.5 409.8 Surface Casing 0.00

1,700.0 39.33 55.71 1,568.0 520.7 0.00293.4 430.2  0.00

1,800.0 39.33 55.71 1,645.3 584.1 0.00329.1 482.5  0.00

1,900.0 39.33 55.71 1,722.7 647.4 0.00364.8 534.9  0.00

2,000.0 39.33 55.71 1,800.0 710.8 0.00400.5 587.2  0.00

2,100.0 39.33 55.71 1,877.3 774.2 0.00436.2 639.6  0.00

2,200.0 39.33 55.71 1,954.7 837.6 0.00471.9 692.0  0.00

2,300.0 39.33 55.71 2,032.0 901.0 0.00507.6 744.3  0.00

2,400.0 39.33 55.71 2,109.4 964.3 0.00543.3 796.7  0.00

2,500.0 39.33 55.71 2,186.7 1,027.7 0.00579.1 849.1  0.00

2,600.0 39.33 55.71 2,264.1 1,091.1 0.00614.8 901.4  0.00

2,700.0 39.33 55.71 2,341.4 1,154.5 0.00650.5 953.8  0.00

2,800.0 39.33 55.71 2,418.8 1,217.9 0.00686.2 1,006.2  0.00

2,876.9 39.33 55.71 2,478.2 1,266.6 0.00713.6 1,046.4 Start 2° Drop 0.00

2,900.0 38.87 55.71 2,496.2 1,281.2 2.00721.9 1,058.5 -2.00

3,000.0 36.87 55.71 2,575.1 1,342.6 2.00756.5 1,109.2 -2.00

3,100.0 34.87 55.71 2,656.2 1,401.2 2.00789.5 1,157.6 -2.00

3,200.0 32.87 55.71 2,739.2 1,456.9 2.00820.9 1,203.6 -2.00

3,300.0 30.87 55.71 2,824.1 1,509.7 2.00850.6 1,247.2 -2.00

3,400.0 28.87 55.71 2,910.8 1,559.5 2.00878.7 1,288.4 -2.00

3,500.0 26.87 55.71 2,999.2 1,606.2 2.00905.0 1,327.0 -2.00

3,600.0 24.87 55.71 3,089.2 1,649.9 2.00929.6 1,363.0 -2.00

3,700.0 22.87 55.71 3,180.6 1,690.3 2.00952.4 1,396.5 -2.00

3,791.0 21.05 55.71 3,265.0 1,724.3 2.00971.6 1,424.6 Top of Mesaverde - Ohio Creek-2.00

3,800.0 20.87 55.71 3,273.4 1,727.6 2.00973.4 1,427.2 -2.00

3,900.0 18.87 55.71 3,367.5 1,761.6 2.00992.5 1,455.3 -2.00

4,000.0 16.87 55.71 3,462.6 1,792.2 2.001,009.8 1,480.7 -2.00

4,100.0 14.87 55.71 3,558.8 1,819.6 2.001,025.2 1,503.3 -2.00

4,200.0 12.87 55.71 3,655.9 1,843.6 2.001,038.7 1,523.1 -2.00

4,300.0 10.87 55.71 3,753.8 1,864.1 2.001,050.3 1,540.1 -2.00

4,400.0 8.87 55.71 3,852.3 1,881.3 2.001,060.0 1,554.2 -2.00

4,453.3 7.80 55.71 3,905.0 1,889.0 2.001,064.3 1,560.6 Williams Fork-2.00

4,500.0 6.87 55.71 3,951.3 1,895.0 2.001,067.7 1,565.5 -2.00
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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 31-2CC

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 31-2CC

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)

4,600.0 4.87 55.71 4,050.8 1,905.2 2.001,073.4 1,574.0 -2.00

4,700.0 2.87 55.71 4,150.6 1,911.9 2.001,077.3 1,579.6 -2.00

4,800.0 0.87 55.71 4,250.5 1,915.2 2.001,079.1 1,582.3 -2.00

4,843.5 0.00 0.00 4,294.0 1,915.5 2.001,079.3 1,582.5 EOD @ Inc. = 0° - Top Gas-2.00

4,900.0 0.00 0.00 4,350.5 1,915.5 0.001,079.3 1,582.5  0.00

5,000.0 0.00 0.00 4,450.5 1,915.5 0.001,079.3 1,582.5  0.00

5,100.0 0.00 0.00 4,550.5 1,915.5 0.001,079.3 1,582.5  0.00

5,200.0 0.00 0.00 4,650.5 1,915.5 0.001,079.3 1,582.5  0.00

5,300.0 0.00 0.00 4,750.5 1,915.5 0.001,079.3 1,582.5  0.00

5,400.0 0.00 0.00 4,850.5 1,915.5 0.001,079.3 1,582.5  0.00

5,500.0 0.00 0.00 4,950.5 1,915.5 0.001,079.3 1,582.5  0.00

5,600.0 0.00 0.00 5,050.5 1,915.5 0.001,079.3 1,582.5  0.00

5,700.0 0.00 0.00 5,150.5 1,915.5 0.001,079.3 1,582.5  0.00

5,800.0 0.00 0.00 5,250.5 1,915.5 0.001,079.3 1,582.5  0.00

5,900.0 0.00 0.00 5,350.5 1,915.5 0.001,079.3 1,582.5  0.00

6,000.0 0.00 0.00 5,450.5 1,915.5 0.001,079.3 1,582.5  0.00

6,100.0 0.00 0.00 5,550.5 1,915.5 0.001,079.3 1,582.5  0.00

6,186.5 0.00 0.00 5,637.0 1,915.5 0.001,079.3 1,582.5 Coal Ridge 0.00

6,200.0 0.00 0.00 5,650.5 1,915.5 0.001,079.3 1,582.5  0.00

6,300.0 0.00 0.00 5,750.5 1,915.5 0.001,079.3 1,582.5  0.00

6,400.0 0.00 0.00 5,850.5 1,915.5 0.001,079.3 1,582.5  0.00

6,500.0 0.00 0.00 5,950.5 1,915.5 0.001,079.3 1,582.5  0.00

6,600.0 0.00 0.00 6,050.5 1,915.5 0.001,079.3 1,582.5  0.00

6,637.5 0.00 0.00 6,088.0 1,915.5 0.001,079.3 1,582.5 Rollins 0.00

6,700.0 0.00 0.00 6,150.5 1,915.5 0.001,079.3 1,582.5  0.00

6,787.5 0.00 0.00 6,238.0 1,915.5 0.001,079.3 1,582.5 TD @ 6,787.5' MD 0.00

6,800.0 0.00 0.00 6,250.5 1,915.5 0.001,079.3 1,582.5  0.00

6,887.5 0.00 0.00 6,338.0 1,915.5 0.001,079.3 1,582.5 Permit TD @ 6,887.5' 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.

(°)

Federal 31-2CC TGT 4,294.0 1,579,833.50 2,282,919.411,079.3 1,582.5 0.00  0.00 39.397895 -108.037842

- plan hits target center
- Point

Federal 31-2CC PBHL 6,238.0 1,579,833.50 2,282,919.411,079.3 1,582.5 0.00  0.00 39.397895 -108.037842

- plan hits target center
- Circle (radius 25.0)

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

Surface Casing1,537.91,661.1
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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 31-2CC

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 31-2CC

True

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

3,791.0 3,265.0 Top of Mesaverde

3,791.0 3,265.0 Ohio Creek

4,453.3 3,905.0 Williams Fork

4,843.5 4,294.0 Top Gas

6,186.5 5,637.0 Coal Ridge

6,637.5 6,088.0 Rollins

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' MD

1,561.1 1,460.5 243.8 357.4 EOB @ Inc. = 39.33°

2,876.9 2,478.2 713.6 1,046.4 Start 2° Drop

4,843.5 4,294.0 1,079.3 1,582.5 EOD @ Inc. = 0°

6,787.5 6,238.0 1,079.3 1,582.5 TD @ 6,787.5' MD

6,887.5 6,338.0 1,079.3 1,582.5 Permit TD @ 6,887.5' MD
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