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Surface Hole Location
Federal 20-13A (PA-30 Pad) Directional Plan 3.29.2011

Lat : 39.414170
Long : -108.031639

Project: S. Piceance (Parachute)
Site:  SESE 19-7S-95W (PA-30 Pad)
Well: Federal 20-13A (PA-30 Pad) Directional Plan 3.29.2011

Wellbore: DD
Design: FINAL

Approximate Bottom Hole Location
Federal 20-13A (PA-30 Pad) Directional Plan 3.29.2011

Lat :  39.418058
Long. :-108.02439

DESIGN DETAILS: DD

115383/109155 (SH); SC
WELL @ 5827.0ft (Original Well Elev)

Target Azimuth Origin N/S E/W From TVD
Federal 20-13A BHL 55.61 Slot 0.0 0.0 0.0



1340

1360

1380

1400

1420

1440

1460

1480

1500

S
ou

th
(-

)/
N

or
th

(+
) 

(2
0 

ft
/in

)

2000 2020 2040 2060 2080 2100 2120 2140

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

Federal 20-13A BHL

Last Cathedral Survey @ 7,450' MD

Projection to Bit @ 7,500'

Project: S. Piceance (Parachute)
Site:  SESE 19-7S-95W (PA-30 Pad)
Well: Federal 20-13A (PA-30 Pad) Directional Plan 3.29.2011

Wellbore: DD
Design: FINAL

Azimuths to True North
Magnetic North: 10.38°

Magnetic Field
Strength: 52223.6snT

Dip Angle: 65.67°
Date: 3/29/2011

Model: IGRF2010

T
M



Project: S. Piceance (Parachute)
Site:  SESE 19-7S-95W (PA-30 Pad)

Federal 20-13A (PA-30 Pad) Directional Plan 3.29.2011
Wellbore: DD

Design: DD
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

 SESE 19-7S-95W (PA-30 Pad)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Federal 20-13A (PA-30 Pad) Directional Plan 

3.29.2011DD Survey Calculation Method: Minimum Curvature

WELL @ 5827.0ft (Original Well Elev)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 5827.0ft (Original Well Elev)

North Reference:

Well Federal 20-13A (PA-30 Pad) Directional Plan 

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:

 SESE 19-7S-95W (PA-30 Pad)

ft

Lat/Long ft

ft

°-1.60Slot Radius: in13.200

1,585,669.17

2,284,869.32

0.0

39.414060

-108.031520

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Federal 20-13A (PA-30 Pad) Directional Plan 3.29.2011

ft

ft

0.0

0.0

1,585,710.15

2,284,836.83

5,805.0Wellhead Elevation: ft0.0

39.414170

-108.031639

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF2010 3/29/2011 10.39 65.67 52,224

Phase:Version:

Audit Notes:

Design DD

1.0 ACTUAL

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

55.610.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 10/24/2011

MWD Geolink MWD96.0 1,075.0 Survey #1 (DD)

MWD Geolink MWD1,163.0 7,500.0 Survey #2 (DD)

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0  0.00

96.0 0.60 209.70 96.0 -0.5 0.62-0.4 -0.2  0.62

127.0 0.20 198.10 127.0 -0.6 1.31-0.6 -0.3 -1.29

158.0 1.00 73.40 158.0 -0.4 3.63-0.6 -0.1  2.58

188.0 1.80 64.90 188.0 0.3 2.75-0.3 0.6  2.67

219.0 2.50 60.50 219.0 1.4 2.320.2 1.6  2.26

265.0 4.10 52.70 264.9 4.1 3.601.7 3.8  3.48

311.0 5.60 53.10 310.7 8.0 3.264.0 6.9  3.26

356.0 7.40 53.30 355.4 13.1 4.007.1 11.0  4.00

402.0 8.90 56.80 401.0 19.6 3.4310.8 16.3  3.26

495.0 10.90 56.30 492.6 35.6 2.1519.6 29.7  2.15

587.0 14.00 54.50 582.4 55.4 3.4030.9 46.0  3.37
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

 SESE 19-7S-95W (PA-30 Pad)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Federal 20-13A (PA-30 Pad) Directional Plan 

3.29.2011DD Survey Calculation Method: Minimum Curvature

WELL @ 5827.0ft (Original Well Elev)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 5827.0ft (Original Well Elev)

North Reference:

Well Federal 20-13A (PA-30 Pad) Directional Plan 

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

679.0 16.60 53.40 671.1 79.7 2.8445.2 65.6  2.83

771.0 19.60 52.60 758.6 108.2 3.2762.4 88.4  3.26

863.0 22.20 55.20 844.5 141.0 3.0081.7 114.9  2.83

955.0 24.50 55.10 929.0 177.5 2.50102.6 144.8  2.50

1,075.0 29.40 52.10 1,035.9 231.8 4.24134.9 188.5  4.08

1,163.0 31.70 54.90 1,111.7 276.5 3.07161.5 224.5  2.61

1,259.0 32.90 57.80 1,192.8 327.7 2.04189.9 267.2  1.25

1,354.0 38.00 59.30 1,270.2 382.7 5.45218.6 314.2  5.37

1,449.0 40.60 58.30 1,343.7 442.8 2.82249.8 365.7  2.74

1,544.0 40.60 58.60 1,415.8 504.6 0.21282.1 418.3  0.00

1,640.0 43.00 56.70 1,487.4 568.5 2.83316.4 472.4  2.50

1,735.0 44.30 57.60 1,556.2 634.0 1.52351.9 527.5  1.37

1,831.0 46.00 57.80 1,623.9 702.1 1.78388.3 585.0  1.77

1,927.0 47.30 56.50 1,689.8 771.8 1.67426.2 643.6  1.35

2,023.0 49.00 55.30 1,753.8 843.3 2.00466.3 702.8  1.77

2,116.0 49.30 54.00 1,814.6 913.7 1.11507.0 760.2  0.32

2,212.0 49.50 53.60 1,877.1 986.5 0.38550.0 819.0  0.21

2,307.0 48.30 52.00 1,939.6 1,058.0 1.79593.3 876.0 -1.26

2,402.0 49.80 54.60 2,001.8 1,129.7 2.60636.1 933.6  1.58

2,498.0 49.40 56.80 2,064.0 1,202.8 1.79677.3 994.0 -0.42

2,593.0 48.20 54.90 2,126.6 1,274.3 1.96717.5 1,053.1 -1.26

2,689.0 47.00 56.50 2,191.4 1,345.2 1.75757.4 1,111.7 -1.25

2,784.0 48.50 55.60 2,255.2 1,415.5 1.73796.7 1,170.0  1.58

2,880.0 47.30 53.70 2,319.6 1,486.7 1.93837.9 1,228.1 -1.25

2,975.0 44.30 54.40 2,385.8 1,554.8 3.20877.9 1,283.2 -3.16

3,071.0 42.50 53.90 2,455.6 1,620.7 1.91916.5 1,336.7 -1.87

3,166.0 43.00 53.80 2,525.3 1,685.2 0.53954.5 1,388.7  0.53

3,262.0 41.80 53.10 2,596.2 1,749.8 1.34993.1 1,440.8 -1.25

3,357.0 38.90 53.00 2,668.6 1,811.3 3.051,030.0 1,489.9 -3.05

3,453.0 35.80 52.90 2,744.9 1,869.5 3.231,065.1 1,536.4 -3.23

3,548.0 33.80 55.80 2,822.9 1,923.6 2.731,096.8 1,580.4 -2.11

3,644.0 33.00 54.90 2,903.1 1,976.5 0.981,126.8 1,623.9 -0.83

3,739.0 29.90 56.40 2,984.1 2,026.0 3.371,154.8 1,664.8 -3.26

3,835.0 28.70 55.90 3,067.8 2,073.0 1.281,180.9 1,703.8 -1.25

3,930.0 27.30 55.00 3,151.7 2,117.6 1.541,206.2 1,740.5 -1.47

4,026.0 26.10 54.00 3,237.5 2,160.7 1.331,231.3 1,775.7 -1.25

4,121.0 24.10 58.60 3,323.5 2,201.0 2.941,253.7 1,809.1 -2.11

4,217.0 23.10 58.00 3,411.5 2,239.4 1.071,273.9 1,841.8 -1.04

4,312.0 20.50 57.10 3,499.7 2,274.6 2.761,292.8 1,871.6 -2.74

4,408.0 19.50 56.90 3,589.9 2,307.5 1.041,310.7 1,899.1 -1.04

4,503.0 18.50 58.70 3,679.7 2,338.4 1.221,327.1 1,925.3 -1.05

4,599.0 16.10 58.70 3,771.4 2,366.9 2.501,342.0 1,949.7 -2.50

4,694.0 13.00 59.40 3,863.3 2,390.7 3.271,354.3 1,970.1 -3.26

4,790.0 11.60 57.50 3,957.1 2,411.1 1.521,364.9 1,987.6 -1.46

4,885.0 10.50 58.10 4,050.3 2,429.3 1.161,374.6 2,003.0 -1.16

4,980.0 8.90 56.10 4,144.0 2,445.3 1.721,383.3 2,016.4 -1.68

5,076.0 7.70 51.50 4,239.0 2,459.2 1.431,391.5 2,027.6 -1.25

5,171.0 7.30 55.10 4,333.2 2,471.5 0.651,398.9 2,037.6 -0.42

5,266.0 5.70 52.50 4,427.5 2,482.3 1.711,405.2 2,046.3 -1.68

5,361.0 4.20 55.20 4,522.2 2,490.5 1.601,410.1 2,052.9 -1.58

5,457.0 3.60 52.90 4,618.0 2,497.0 0.651,413.9 2,058.1 -0.62

5,553.0 3.10 51.30 4,713.8 2,502.6 0.531,417.3 2,062.6 -0.52

5,648.0 2.80 42.10 4,808.7 2,507.4 0.591,420.7 2,066.1 -0.32
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

 SESE 19-7S-95W (PA-30 Pad)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Federal 20-13A (PA-30 Pad) Directional Plan 

3.29.2011DD Survey Calculation Method: Minimum Curvature

WELL @ 5827.0ft (Original Well Elev)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 5827.0ft (Original Well Elev)

North Reference:

Well Federal 20-13A (PA-30 Pad) Directional Plan 

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

5,743.0 1.70 32.20 4,903.6 2,511.0 1.221,423.6 2,068.4 -1.16

5,838.0 1.10 6.90 4,998.6 2,512.9 0.891,425.7 2,069.3 -0.63

5,933.0 1.50 352.50 5,093.5 2,514.0 0.541,427.8 2,069.3  0.42

6,029.0 0.10 88.90 5,189.5 2,514.7 1.581,429.1 2,069.2 -1.46

6,124.0 0.50 254.00 5,284.5 2,514.3 0.631,428.9 2,068.9  0.42

6,219.0 1.10 233.00 5,379.5 2,513.0 0.691,428.3 2,067.7  0.63

6,315.0 2.10 203.50 5,475.5 2,510.6 1.321,426.1 2,066.3  1.04

6,410.0 0.60 187.00 5,570.5 2,508.8 1.611,424.0 2,065.5 -1.58

6,506.0 1.50 212.70 5,666.4 2,507.3 1.041,422.5 2,064.8  0.94

6,601.0 1.80 181.90 5,761.4 2,505.3 0.971,419.9 2,064.1  0.32

6,697.0 1.60 118.00 5,857.4 2,505.0 1.881,417.8 2,065.2 -0.21

6,792.0 0.40 330.60 5,952.4 2,505.7 2.051,417.5 2,066.2 -1.26

6,887.0 0.40 314.30 6,047.3 2,505.6 0.121,418.0 2,065.8  0.00

6,983.0 0.60 262.30 6,143.3 2,505.1 0.491,418.1 2,065.1  0.21

7,078.0 1.80 258.30 6,238.3 2,503.3 1.271,417.8 2,063.1  1.26

7,174.0 2.20 271.00 6,334.3 2,500.4 0.621,417.5 2,059.8  0.42

7,268.0 1.90 268.50 6,428.2 2,497.6 0.331,417.5 2,056.4 -0.32

7,364.0 1.80 263.90 6,524.2 2,495.0 0.191,417.3 2,053.4 -0.10

7,450.0 2.60 254.80 6,610.1 2,491.9 1.011,416.6 2,050.1 Last Cathedral Survey @ 7,450' MD 0.93

7,500.0 2.60 254.80 6,660.0 2,489.8 0.001,416.0 2,047.9 Projection to Bit @ 7,500' 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 20-13A TOG 4,512.0 1,587,065.38 2,286,940.301,413.3 2,064.9 0.00  0.00 39.418050 -108.024330

- actual wellpath misses target center by 13.2ft at 5351.9ft MD (4513.1 TVD, 1409.7 N, 2052.3 E)
- Point

Federal 20-13A BHL 6,558.0 1,587,065.38 2,286,940.301,413.3 2,064.9 0.00  0.00 39.418050 -108.024330

- actual wellpath misses target center by 13.2ft at 7397.4ft MD (6557.6 TVD, 1417.1 N, 2052.2 E)
- Circle (radius 25.0)

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Design Annotations

7,450.0 6,610.1 2,050.11,416.6 Last Cathedral Survey @ 7,450' MD

7,500.0 6,660.0 2,047.91,416.0 Projection to Bit @ 7,500'

Approved By:Checked By: Date:
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