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Site: PF-31 Pad - S31-T7S-R95W
Well: Federal 31-2B

Wellbore: DD
Design: FINAL
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Surface Hole Location
Federal 31-2B

Lat : 39.394917
Long : -108.043555

FINAL
Federal 31-2B

135492/267955 (SH) 135544/268555 (MH); 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 1759.6 1427.1 1580513.39 2282750.98 39.399748 -108.038505
Federal 31-2B PBHL 1759.6 1427.1 1580513.39 2282750.98 39.399748 -108.038505

Azimuths to True North
Magnetic North: 10.05°

Magnetic Field
Strength: 51948.5snT

Dip Angle: 65.58°
Date: 11/6/2013

Model: IGRF2010

T M

Approximate Bottom Hole Location
Federal 31-2B

Lat : 39.399714
Long : -108.038521
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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

Survey Report

Well:

Wellbore:

Federal 31-2B

DD Survey Calculation Method: Minimum Curvature

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

Design: FINAL 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

1,578,794.38

2,281,275.21

5,834.0Wellhead Elevation: ft0.0

39.394917

-108.043555

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF2010 11/6/2013 10.05 65.58 51,948

Phase:Version:

Audit Notes:

Design FINAL

1.0 ACTUAL

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

39.040.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 11/20/2013

Geolink MWD Geolink MWD181.0 6,968.0 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

181.0 0.50 79.40 181.0 0.6 0.280.1 0.8  0.28

211.0 0.80 42.50 211.0 0.9 1.670.3 1.0  1.00

241.0 1.70 46.10 241.0 1.6 3.010.8 1.5  3.00

271.0 2.50 45.00 271.0 2.7 2.671.6 2.3  2.67

302.0 3.20 40.40 301.9 4.2 2.372.7 3.3  2.26

333.0 4.10 39.20 332.9 6.2 2.914.2 4.6  2.90

363.0 5.40 39.90 362.8 8.6 4.346.1 6.2  4.33

394.0 6.50 38.90 393.6 11.9 3.568.6 8.2  3.55

424.0 7.80 39.50 423.4 15.6 4.3411.5 10.6  4.33

455.0 8.80 39.90 454.0 20.1 3.2314.9 13.4  3.23

485.0 9.80 40.30 483.6 24.9 3.3418.7 16.6  3.33

576.0 12.30 38.20 572.9 42.4 2.7832.2 27.6  2.75
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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

Survey Report

Well:

Wellbore:

Federal 31-2B

DD Survey Calculation Method: Minimum Curvature

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

Design: FINAL 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)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

667.0 15.00 37.90 661.4 63.8 2.9749.1 40.8  2.97

759.0 17.10 37.40 749.8 89.3 2.2969.2 56.3  2.28

851.0 19.40 40.20 837.1 118.1 2.6791.7 74.4  2.50

942.0 21.40 39.70 922.4 149.8 2.21116.0 94.8  2.20

1,033.0 24.00 40.50 1,006.4 184.9 2.88142.8 117.4  2.86

1,125.0 26.90 39.50 1,089.4 224.4 3.19173.1 142.8  3.15

1,217.0 30.10 39.20 1,170.3 268.3 3.48207.1 170.6  3.48

1,308.0 32.70 39.10 1,247.9 315.7 2.86243.8 200.5  2.86

1,399.0 35.30 39.20 1,323.4 366.6 2.86283.3 232.7  2.86

1,491.0 37.00 38.80 1,397.7 420.8 1.87325.5 266.8  1.85

1,582.0 39.20 38.30 1,469.3 477.0 2.44369.4 301.8  2.42

1,655.0 39.90 38.00 1,525.6 523.5 0.99405.9 330.5  0.96

1,703.0 41.40 36.30 1,562.0 554.7 3.88430.9 349.4  3.12

1,795.0 40.10 36.10 1,631.7 614.7 1.42479.3 384.9 -1.41

1,886.0 39.20 37.40 1,701.7 672.7 1.34525.8 419.6 -0.99

1,977.0 39.00 40.30 1,772.4 730.1 2.02570.5 455.6 -0.22

2,069.0 39.30 40.60 1,843.7 788.2 0.39614.7 493.3  0.33

2,161.0 40.00 41.00 1,914.6 846.8 0.81659.2 531.6  0.76

2,252.0 40.30 40.10 1,984.1 905.5 0.72703.8 569.8  0.33

2,344.0 39.50 40.70 2,054.7 964.5 0.96748.7 608.0 -0.87

2,435.0 39.30 41.10 2,125.0 1,022.2 0.36792.4 645.8 -0.22

2,527.0 39.80 40.90 2,195.9 1,080.8 0.56836.6 684.3  0.54

2,618.0 41.50 39.60 2,265.0 1,140.0 2.09881.8 722.6  1.87

2,710.0 41.10 39.50 2,334.1 1,200.7 0.44928.6 761.2 -0.43

2,801.0 40.10 38.80 2,403.2 1,260.0 1.21974.6 798.6 -1.10

2,893.0 39.20 38.10 2,474.0 1,318.7 1.091,020.5 835.1 -0.98

2,985.0 40.20 38.50 2,544.8 1,377.4 1.121,066.6 871.5  1.09

3,076.0 39.40 37.90 2,614.7 1,435.7 0.981,112.4 907.6 -0.88

3,167.0 38.10 37.40 2,685.7 1,492.6 1.471,157.5 942.4 -1.43

3,259.0 36.30 38.20 2,759.0 1,548.2 2.031,201.5 976.4 -1.96

3,350.0 35.10 37.40 2,832.9 1,601.3 1.411,243.4 1,009.0 -1.32

3,442.0 35.20 36.30 2,908.1 1,654.2 0.701,285.8 1,040.8  0.11

3,533.0 33.30 36.90 2,983.3 1,705.4 2.121,326.9 1,071.3 -2.09

3,625.0 31.50 38.80 3,061.0 1,754.7 2.251,365.8 1,101.5 -1.96

3,716.0 29.80 38.60 3,139.3 1,801.1 1.871,402.1 1,130.5 -1.87

3,808.0 27.00 39.80 3,220.2 1,844.8 3.111,436.0 1,158.2 -3.04

3,899.0 25.70 40.10 3,301.7 1,885.2 1.441,466.9 1,184.1 -1.43

3,991.0 24.20 39.90 3,385.2 1,924.0 1.631,496.7 1,209.0 -1.63

4,082.0 23.40 39.80 3,468.4 1,960.7 0.881,524.9 1,232.6 -0.88

4,174.0 22.00 39.10 3,553.3 1,996.2 1.551,552.3 1,255.1 -1.52

4,265.0 19.70 37.70 3,638.3 2,028.6 2.591,577.6 1,275.3 -2.53

4,357.0 18.20 38.10 3,725.3 2,058.5 1.641,601.2 1,293.6 -1.63

4,448.0 17.10 38.20 3,812.0 2,086.1 1.211,622.9 1,310.7 -1.21

4,539.0 15.00 38.00 3,899.5 2,111.2 2.311,642.7 1,326.2 -2.31

4,631.0 13.20 38.50 3,988.7 2,133.6 1.961,660.3 1,340.0 -1.96

4,723.0 11.50 37.40 4,078.6 2,153.3 1.871,675.8 1,352.2 -1.85

4,814.0 10.20 38.80 4,168.0 2,170.4 1.461,689.3 1,362.7 -1.43

4,906.0 9.80 40.90 4,258.6 2,186.4 0.591,701.6 1,372.9 -0.43

4,997.0 9.10 39.50 4,348.3 2,201.3 0.811,713.0 1,382.6 -0.77

5,089.0 7.90 37.00 4,439.3 2,214.9 1.361,723.6 1,391.0 -1.30

5,180.0 6.90 36.20 4,529.6 2,226.6 1.101,733.0 1,398.0 -1.10

5,272.0 5.60 33.60 4,621.0 2,236.6 1.451,741.2 1,403.8 -1.41

5,363.0 4.70 31.70 4,711.6 2,244.7 1.011,748.1 1,408.2 -0.99
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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

Survey Report

Well:

Wellbore:

Federal 31-2B

DD Survey Calculation Method: Minimum Curvature

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

Design: FINAL 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)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

5,454.0 3.60 26.50 4,802.4 2,251.2 1.281,753.8 1,411.4 -1.21

5,546.0 2.80 25.50 4,894.3 2,256.2 0.871,758.5 1,413.7 -0.87

5,637.0 1.50 22.50 4,985.2 2,259.5 1.431,761.6 1,415.1 -1.43

5,728.0 0.40 117.20 5,076.2 2,260.7 1.741,762.5 1,415.8 -1.21

5,820.0 0.90 150.60 5,168.2 2,260.5 0.661,761.7 1,416.5  0.54

5,912.0 1.40 174.80 5,260.2 2,259.5 0.751,760.0 1,416.9  0.54

6,002.0 1.70 137.90 5,350.1 2,258.5 1.131,757.9 1,417.9  0.33

6,095.0 1.80 151.80 5,443.1 2,257.7 0.471,755.6 1,419.5  0.11

6,186.0 1.90 155.20 5,534.0 2,256.5 0.161,753.0 1,420.8  0.11

6,278.0 1.90 157.20 5,626.0 2,255.1 0.071,750.2 1,422.1  0.00

6,369.0 1.70 174.00 5,716.9 2,253.4 0.621,747.4 1,422.8 -0.22

6,461.0 1.50 178.20 5,808.9 2,251.5 0.251,744.9 1,423.0 -0.22

6,552.0 1.10 22.90 5,899.9 2,251.5 2.791,744.5 1,423.4 -0.44

6,644.0 1.30 22.40 5,991.9 2,253.3 0.221,746.3 1,424.1  0.22

6,735.0 0.40 349.30 6,082.9 2,254.5 1.091,747.5 1,424.4 -0.99

6,826.0 0.40 273.20 6,173.9 2,254.5 0.541,747.9 1,424.1  0.00

6,918.0 0.80 245.40 6,265.9 2,253.8 0.531,747.6 1,423.2 Last Cathedral Survey @ 6,918' MD 0.43

6,968.0 0.80 245.40 6,315.8 2,253.2 0.001,747.3 1,422.5 Projection to Bit @ 6,968' 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 2,282,750.981,759.6 1,427.1 0.00  0.00 39.399748 -108.038505

- actual wellpath misses target center by 12.5ft at 6904.1ft MD (6251.9 TVD, 1747.7 N, 1423.3 E)
- Circle (radius 25.0)

Federal 31-2B TGT 4,706.5 1,580,513.39 2,282,750.981,759.6 1,427.1 0.00  0.00 39.399748 -108.038505

- actual wellpath misses target center by 22.4ft at 5359.7ft MD (4708.3 TVD, 1747.9 N, 1408.0 E)
- Point

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Design Annotations

6,918.0 6,265.9 1,423.21,747.6 Last Cathedral Survey @ 6,918' MD

6,968.0 6,315.8 1,422.51,747.3 Projection to Bit @ 6,968'

Approved By:Checked By: Date:
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