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Magnetic Field
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Project: S. Piceance (Parachute)
Site: SWNW Sec 25-T7S-R96W (PE-25 Pad)
Well: Federal 25-4C (PE-25)

Wellbore: DD
Plan: FINAL

Federal 25-4C (PE-25)
Surface Location Section Line Reference

2014' FNL / 25' FWL
Lat : 39.409952 Long : -108.067305

DD
Federal 25-4C (PE-25)

115423/112055 (SH); SC

KBE @ 5419.0ft (Patterson 330)
North American Datum 1983

Well Federal 25-4C (PE-25), True North

Type Target Azimuth Origin Type N/S E/W From TVD
User No Target (Freehand) 33.73 Slot 0.0 0.0 0.0

Name TVD +N/-S +E/-W Latitude Longitude
Federal 25-4C (PE-25) TGT 4520.0 1263.2 843.4 39.413420 -108.064320
Federal 25-4C (PE-25) BHL 5757.0 1263.2 843.4 39.413420 -108.064320

Federal 25-4C (PE-25)
Approximate Bottom Hole Location

Lat : 39.413416 Long : -108.064372
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DD
Federal 25-4C (PE-25)

115423/112055 (SH); SC

KBE @ 5419.0ft (Patterson 330)
North American Datum 1983

Well Federal 25-4C (PE-25), True North

Type Target Azimuth Origin Type N/S E/W From TVD
User No Target (Freehand) 33.73 Slot 0.0 0.0 0.0

Name TVD +N/-S +E/-W Latitude Longitude
Federal 25-4C (PE-25) TGT 4520.0 1263.2 843.4 39.413420 -108.064320
Federal 25-4C (PE-25) BHL 5757.0 1263.2 843.4 39.413420 -108.064320
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

SWNW Sec 25-T7S-R96W (PE-25 Pad)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Federal 25-4C (PE-25)

DD Survey Calculation Method: Minimum Curvature

KBE @ 5419.0ft (Patterson 330)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 5419.0ft (Patterson 330)

North Reference:

Well Federal 25-4C (PE-25)

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:

SWNW Sec 25-T7S-R96W (PE-25 Pad)

ft

Lat/Long ft

ft

°-1.62Slot Radius: in13.200

1,584,438.30

2,274,718.76

0.0

39.409900

-108.067310

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Federal 25-4C (PE-25)

ft

ft

0.0

0.0

1,584,457.18

2,274,720.70

5,388.0Wellhead Elevation: ft0.0

39.409952

-108.067305

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF200510 9/10/2011 10.32 65.66 52,209

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

33.730.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 10/4/2011

MWD Geolink MWD110.0 6,060.0 Survey #1 (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

110.0 0.40 46.00 110.0 0.4 0.360.3 0.3  0.36

202.0 0.80 355.50 202.0 1.2 0.681.1 0.5  0.43

233.0 1.00 24.00 233.0 1.6 1.561.6 0.5  0.65

263.0 1.90 38.90 263.0 2.4 3.232.2 1.0  3.00

294.0 2.70 43.00 294.0 3.6 2.633.2 1.8  2.58

325.0 3.70 41.00 324.9 5.3 3.254.4 2.9  3.23

356.0 4.70 37.00 355.8 7.6 3.366.2 4.4  3.23

386.0 5.60 38.90 385.7 10.3 3.058.3 6.0  3.00

417.0 6.50 35.40 416.5 13.5 3.1410.9 8.0  2.90

448.0 7.20 35.10 447.3 17.2 2.2614.0 10.1  2.26

478.0 8.00 33.90 477.0 21.2 2.7217.2 12.4  2.67

509.0 8.80 32.40 507.7 25.7 2.6821.0 14.8  2.58
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

SWNW Sec 25-T7S-R96W (PE-25 Pad)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Federal 25-4C (PE-25)

DD Survey Calculation Method: Minimum Curvature

KBE @ 5419.0ft (Patterson 330)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 5419.0ft (Patterson 330)

North Reference:

Well Federal 25-4C (PE-25)

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)

540.0 9.50 32.70 538.3 30.7 2.2625.2 17.5  2.26

571.0 10.20 33.40 568.9 36.0 2.2929.6 20.4  2.26

601.0 11.20 33.20 598.3 41.5 3.3434.3 23.4  3.33

632.0 11.80 32.10 628.7 47.7 2.0639.5 26.8  1.94

663.0 12.60 32.20 659.0 54.3 2.5845.0 30.3  2.58

694.0 13.50 33.40 689.2 61.3 3.0350.9 34.1  2.90

724.0 14.20 33.30 718.3 68.4 2.3356.9 38.0  2.33

755.0 15.00 34.50 748.3 76.2 2.7663.4 42.4  2.58

786.0 16.10 33.90 778.2 84.6 3.5970.3 47.0  3.55

817.0 16.80 33.70 807.9 93.3 2.2777.6 51.9  2.26

847.0 17.20 34.60 836.6 102.1 1.6084.8 56.8  1.33

878.0 17.90 34.90 866.2 111.5 2.2892.5 62.2  2.26

909.0 19.00 34.10 895.6 121.3 3.64100.6 67.7  3.55

940.0 19.60 35.30 924.8 131.5 2.32109.0 73.6  1.94

972.0 20.70 35.00 954.9 142.5 3.45118.0 79.9  3.44

1,004.0 21.50 34.70 984.7 154.0 2.52127.5 86.5  2.50

1,034.0 22.10 33.80 1,012.6 165.2 2.29136.7 92.8  2.00

1,066.0 23.00 32.80 1,042.1 177.5 3.06146.9 99.5  2.81

1,095.0 23.70 34.50 1,068.8 188.9 3.35156.5 105.9  2.41

1,170.0 24.26 34.05 1,137.3 219.4 0.79181.7 123.0  0.75

1,265.0 23.50 32.70 1,224.2 257.9 0.99213.8 144.2 -0.80

1,359.0 24.87 33.80 1,309.9 296.4 1.53246.0 165.3  1.46

1,454.0 24.17 33.35 1,396.4 335.8 0.76278.9 187.1 -0.74

1,547.0 24.13 32.47 1,481.2 373.9 0.39310.8 207.8 -0.04

1,643.0 23.60 30.90 1,569.0 412.7 0.86343.8 228.2 -0.55

1,737.0 22.40 30.80 1,655.5 449.4 1.28375.4 247.0 -1.28

1,832.0 22.60 32.20 1,743.3 485.7 0.60406.4 266.0  0.21

1,937.0 23.00 32.60 1,840.1 526.4 0.41440.7 287.8  0.38

2,021.0 24.30 34.70 1,917.0 560.0 1.84468.8 306.5  1.55

2,116.0 25.50 34.30 2,003.2 600.0 1.28501.7 329.2  1.26

2,210.0 25.30 35.30 2,088.1 640.4 0.50534.8 352.2 -0.21

2,305.0 25.20 35.00 2,174.0 680.9 0.17568.0 375.5 -0.11

2,399.0 26.10 35.10 2,258.8 721.5 0.96601.3 398.9  0.96

2,494.0 25.10 36.00 2,344.5 762.6 1.13634.7 422.7 -1.05

2,589.0 25.70 35.10 2,430.3 803.3 0.75667.8 446.4  0.63

2,684.0 26.10 32.40 2,515.7 844.8 1.31702.3 469.5  0.42

2,779.0 24.00 31.60 2,601.8 885.0 2.24736.4 490.8 -2.21

2,873.0 23.50 35.20 2,687.8 922.8 1.63768.0 511.6 -0.53

2,968.0 23.40 32.90 2,775.0 960.6 0.97799.3 532.8 -0.11

3,062.0 23.40 33.50 2,861.3 998.0 0.25830.6 553.2  0.00

3,157.0 23.20 32.10 2,948.5 1,035.5 0.62862.2 573.6 -0.21

3,251.0 22.80 33.40 3,035.0 1,072.2 0.69893.1 593.4 -0.43

3,346.0 23.20 35.50 3,122.5 1,109.4 0.96923.7 614.4  0.42

3,443.0 23.80 33.40 3,211.4 1,148.0 1.06955.6 636.3  0.62

3,536.0 21.75 32.60 3,297.2 1,184.0 2.23985.7 655.9 -2.20

3,628.0 20.90 33.20 3,382.9 1,217.5 0.951,013.8 674.1 -0.92

3,719.0 22.20 33.00 3,467.5 1,250.9 1.431,041.8 692.3  1.43

3,817.0 24.50 33.50 3,557.5 1,289.7 2.361,074.3 713.6  2.35

3,911.0 25.50 33.40 3,642.7 1,329.5 1.061,107.5 735.5  1.06

4,005.0 21.70 33.20 3,728.8 1,367.1 4.041,138.9 756.2 -4.04

4,099.0 22.20 34.20 3,816.0 1,402.2 0.661,168.1 775.7  0.53

4,193.0 19.00 35.80 3,904.0 1,435.3 3.461,195.2 794.6 -3.40

4,288.0 15.20 34.10 3,994.8 1,463.2 4.031,218.1 810.7 -4.00
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

SWNW Sec 25-T7S-R96W (PE-25 Pad)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Federal 25-4C (PE-25)

DD Survey Calculation Method: Minimum Curvature

KBE @ 5419.0ft (Patterson 330)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 5419.0ft (Patterson 330)

North Reference:

Well Federal 25-4C (PE-25)

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)

4,382.0 11.90 31.30 4,086.1 1,485.2 3.581,236.6 822.6 -3.51

4,476.0 9.00 34.70 4,178.6 1,502.2 3.151,250.9 831.8 -3.09

4,571.0 6.20 37.30 4,272.7 1,514.8 2.971,261.1 839.2 -2.95

4,665.0 2.80 36.10 4,366.4 1,522.2 3.621,267.0 843.6 -3.62

4,760.0 0.80 16.40 4,461.4 1,525.1 2.171,269.5 845.2 -2.11

4,854.0 0.80 262.10 4,555.4 1,525.3 1.431,270.1 844.7  0.00

4,949.0 1.50 263.30 4,650.3 1,524.1 0.741,269.8 842.8  0.74

5,043.0 1.60 245.25 4,744.3 1,522.1 0.531,269.1 840.4  0.11

5,136.0 0.53 242.40 4,837.3 1,520.7 1.151,268.4 838.8 -1.15

5,231.0 1.20 227.10 4,932.3 1,519.3 0.741,267.5 837.7  0.71

5,325.0 1.00 225.50 5,026.3 1,517.5 0.221,266.3 836.4 -0.21

5,420.0 0.40 232.50 5,121.2 1,516.4 0.641,265.5 835.6 -0.63

5,514.0 0.80 210.10 5,215.2 1,515.4 0.491,264.7 835.0  0.43

5,609.0 1.60 225.10 5,310.2 1,513.5 0.901,263.2 833.7  0.84

5,702.0 0.60 225.30 5,403.2 1,511.7 1.081,261.9 832.4 -1.08

5,796.0 0.80 263.20 5,497.2 1,510.8 0.521,261.5 831.4  0.21

5,890.0 0.60 262.00 5,591.2 1,510.1 0.211,261.4 830.3 -0.21

6,000.0 0.50 301.40 5,701.2 1,509.7 0.351,261.5 829.3 Last Cathedral Survey @ 6,000' MD-0.09

6,060.0 0.50 301.40 5,761.2 1,509.6 0.001,261.8 828.9 Projection to Bit @ 6,060' 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 25-4C (PE-25) TGT 4,520.0 1,585,696.03 2,275,599.421,263.2 843.4 0.00  0.00 39.413420 -108.064320

- survey misses target center by 7.0ft at 4818.6ft MD (4520.0 TVD, 1270.0 N, 845.1 E)
- Circle (radius 25.0)

Federal 25-4C (PE-25) BHL 5,757.0 1,585,696.03 2,275,599.421,263.2 843.4 0.00  0.00 39.413420 -108.064320

- survey misses target center by 14.5ft at 6055.7ft MD (5756.9 TVD, 1261.8 N, 828.9 E)
- Circle (radius 25.0)

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Survey Annotations

6,000.0 5,701.2 1,261.5 829.3 Last Cathedral Survey @ 6,000' MD

6,060.0 5,761.2 1,261.8 828.9 Projection to Bit @ 6,060'

Approved By:Checked By: Date:
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