
DESIGN DETAILS: DD

105162 (SH) 105219 (MH):  LR
Well @ 6549.0ft (Patterson 303)

Target Azimuth Origin N/S E/W From TVD
K22 596 WF09B-21 BHL 267.43 Slot 0.0 0.0 0.0
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DESIGN DETAILS: DD

105162 (SH) 105219 (MH):  LR
Well @ 6549.0ft (Patterson 303)

Target Azimuth Origin N/S E/W From TVD
K22 596 WF09B-21 BHL 267.43 Slot 0.0 0.0 0.0
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K22 596 WF09B-21 TGT

K22 596 WF09B-21 BHL

Last Cathedral Survey @ 9588' MDProjection to Bit @ 9643' MD

KOP @ 200'

EOB; Inc=36.25°

Start Drop -3.00

EOD; Inc=0°

Driller's TD @ 9635.5'

Permit TD @ 11431.6'

Last Cathedral Survey @ 1655' MDTie in Survey @ 1655' MD
End of 100' Hold

Start Drop -2.00

EOD; Inc=0 deg

Drillers TD @ 8772' TVD

Last Cathedral Survey @ 1655' MD

Last Cathedral Survey @ 8943'

Last Survey @ 1780' MDTie in at 1780' MD

Hold to 2000' MD

EOB at Inc. = 49.62°

Start Drop -3.00

EOD at Inc. = 0°

TD at 10,101' MD

Last Survey @ 1780' MDLast Cathedral Survey @ 1630' MDTie in Survey @ 1630' MD
End of 100' HoldEOB; Inc=30.5°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8772' TVD

Permit TD @ 10500' TVD

Last Cathedral Survey @ 1630' MD

Last Cathedral svy @ 9285'

Last Svy at 2462'Tie in Survey @ 2462' MDLast Svy at 2462'Last Svy at 2462'

Start Drop

EOD at Inc= 31°

Start Drop

EOD at Inc= 0°

Last Svy at 2462'

Start Drop

EOD at Inc= 31°

Start Drop

EOD at Inc= 0°

KOP @ 200'

EOB; Inc=30.4°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9367'

Last Cathedral Survey @ 8468' MDProjection to Bit @ 8523' MD

KOP @ 200'

EOB; Inc=20.6

Start Drop -3.00

EOD; Inc=0

Drillers TD @ 8837' TVD

KOP @ 400'

EOB; Inc=7.14°

Start Drop -3.00

EOD; Inc=0°

Driller's TD @ 8839.2'

Permit TD @ 10535.2'

Last Gyro Survey @ 343' MD

Last Cathedral Survey @  1675' MD

Last Cathedral Survey @ 9425' MD

Last Gyro Survey @ 343' MD

Last Cathedral Survey @  1675' MDTie-In svy @ 1675' MD

EOB; Inc=32.38°

Start Drop -3.00

EOD; Inc=0°

KOP @ 250'

EOB; Inc=11.19°

Start Drop -2.00

EOD/Start drift; Inc=1.41°,Az=240°

Last Gyro Survey @ 2500'

KOP @ 200'

EOB; Inc=31.13°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9477'

KOP @ 250'

EOB; Inc=12.95°

Start Drop -3.00

EOD/Start drift; Inc=2.04°,Az=240°

Last Gyro Survey @ 2500'

KOP @ 250'

EOB; Inc=16.93°

Start Drop -3.00

EOD/Start drift; Inc=2.34°,Az=240°

KOP @ 200'

EOB; Inc=20.4°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9078'

Last Cathedral svy @ 1630'

Last Cathedral Survey @ 8811' MD

Last Gyro Survey @ 2500'

KOP @ 300'

EOB; Inc=12.36°

Start Drop -2.00

EOD; Inc=0°

Last DP Survey @ 2450' MD

KOP @ 250'

EOB; Inc=16.62°

Start Drop -2.00

EOD/Start drift;Inc=2.45°,Az=240°

Last Cathedral svy @ 1665'Tie in Survey @ 1665' MD
End of 100' HoldEOD; Inc=30.8°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8709' TVD

Last Cathedral svy @ 1665'Last Cathedral Survey @ 1670' MDTie in Survey @ 1670' MD
End of 100' Hold

EOB; Inc=42.9°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8667' TVD

Permit TD @ 10500' TVD

Last Cathedral Survey @ 1670' MD

Last Cathedral Survey @ 9543' MDProjection to TD @ 9593' MD

KOP @ 200'

EOB; Inc=27.67°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9321'

Last DP Survey @ 2091' MD

Last DP Survey @ 6895' MD

KOP @ 250'

EOB; Inc=28.5°

Start Drop -3.00

EOD/Start drift; Inc=1.53°,Az=240°

KOP @ 200'

EOB; Inc=13.8°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9019'

KOP @ 200'

EOB; Inc=16.5°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9068'

Permit TD @ 10689'

Tie in at 1684' MD

EOB at Inc. = 31.31°

Start Drop -3.00

EOD at Inc. = 0°

TD at 9254' MD

Permit TD at 11,029' MD

KOP @ 250'

EOB; Inc=37.7°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9664'

KOP @ 300'

EOB; Inc=16.8°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9077'

KOP @ 250'

EOB; Inc=11.88°

Start Drop -2.00

EOD/Start drift; Inc=1.61°,Az=240°

Last Svy at 1822'

Tie in Survey @ 2450' MDLast DP Survey @ 2450' MD

KOP @ 250'

EOB; Inc=18.98°

Start Drop -3.00

EOD/Start drift; Iin=1.53°,Az=240°

Last Gyro Survey @ 2470'

KOP @ 250'

EOB; Inc=20.13°

Start Drop -3.00

EOD/Start drift; Inc=2.34°,Az=240°

Last DP Survey @ 2450' MDTie in Survey @ 2450' MD

KOP @ 300'

EOB; Inc=7.04°

Start Drop -1.00

EOD/Start drift; Inc=1.56°,Az=240°

KOP @ 150'

EOB; Inc=40°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9829' MD, 8769' TVD

KOP @ 200'

EOB; Inc=17°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8832' TVD

Permit TD @ 10500'

KOP @ 250'

EOB; Inc=30°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9399'

KOP @ 200'

EOB; Inc=24.8°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9296'

Permit TD @ 10912'

KOP @ 700' MD

EOB; Inc=30.3°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8714' TVD

Last Cathedral Survey @ 1675' MD

KOP @ 250'

EOB; Inc=31.25°

Start Drop -3.00

EOD/Start drift; Inc=1.61°,Az=240°

Last Cathedral Survey @ 1650' MDLast Cathedral Survey @ 1650' MDTie in Survey @ 1650' MD
End of 100' HoldEOD; Inc=31°

Start Drop -2.00

EOD; Inc=0°

Drillers TD @ 8824' TVD

KOP @ 200'

EOB = 25.27° Inc

Start of Drop

EOD = 0° Inc

Last DP Survey @ 2450' MD

KOP @ 300'

EOB; Inc=33.17°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9486'

Last Cathedral Survey @ 1715' MDTie in at 1715' MDEOB at Inc. = 33.26°

Start Drop -3.00

EOD at Inc. = 0°

Drillers TD at 9531' MD

Permit TD at 11,271' MD

KOP @ 200'

EOB; Inc=19.3°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9120'

Tie in at 1635' MD
EOD at Inc. = 7.69°

Start Drop -2.00

EOD at Inc. = 0°

TD at 8842' MD

Permit TD at 10,536' MD

KOP @ 300'

EOB; Inc=33.63°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9495'

Last DP Survey @ 2450' MD

KOP @ 1500'

EOB; Inc=4.42°

Start Drop -2.00

EOD/Start drift; Inc=2.04°,Az=240°

Last DP Survey @ 2460' MD

KOP @ 250'

EOB; Inc=26.69°

Start Drop -3.00

EOD/Start drift; Inc=2.31°,Az=240°

Tie in Survey @ 1710' MD
End of 100' Hold
EOD; Inc=35.85°

Start Drop -2.00

EOD; Inc=0°

Drillers TD @ 8744' TVD

Last Cathedral Survey @ 1715' MD

Last Cathedral Survey @ 9485' MD

KOP #1 @ 150' MD

EOB; Inc=9°

KOP #2 @ 850' MD

EOB; Inc=46.6°

Start Drop -4.00

EOD; Inc=0°

Drillers TD @ 8629' TVD

Last Cathedral Survey @ 1760' MDTie in Survey @ 1760' MD
End of 100' Hold

EOB; Inc=26.8°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8734' TVD

Permit TD @ 10500' TVD

Last Cathedral Survey @ 1760' MD

Last Cathedral svy @ 9225' MD

Last Gyro Survey @ 910'

KOP @ 250'

EOB; Inc=33.16°

Start Drop -3.00

EOD/Start drift; Inc=2.34°,Az=240°

Last Gyro Survey @ 2500'

KOP @ 300'

EOB; Inc=9.13°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8898'

KOP @ 350'

EOB; Inc=45.3°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 8703' TVD

Permit TD @ 10500' TVD

KOP @ 400'
EOB; Inc=4.37°

Start Drop -3.00
EOD; Inc=0°

Drillers TD @ 8862'

Permit TD @ 10514'

Last Cathedral Survey @ 1670' MDTie-in svy @ 1670'
EOB; Inc=37.84°

Start Drop -3.00

EOD; Inc=0°

Drillers TD @ 9499.6' MD, 8589' TVD

Last Cathedral Survey @ 1670' MDLast Cathedral SHL Survey @ 1665' MD

Last Cathedral Survey @ 10,045' MDLast Cathedral Survey @ 9203' MDLast Cathedral Survey @ 9203' MD

Project: North Piceance
Site: K22 596 Pad (S22-T5S-R96W)
Well: NP WF09B-21 K22 596

Wellbore: DD
Design: DD
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

North Piceance

K22 596 Pad (S22-T5S-R96W)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

NP WF09B-21 K22 596

DD Survey Calculation Method: Minimum Curvature

Well @ 6549.0ft (Patterson 303)

Design: DD Database: EDM 5000.1 US Multi Users DB

MD Reference: Well @ 6549.0ft (Patterson 303)

North Reference:

Well NP WF09B-21 K22 596

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

North Piceance

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

K22 596 Pad (S22-T5S-R96W)

ft

Lat/Long ft

ft

°-1.68Slot Radius: in0.000

1,654,096.85

2,250,762.90

0.0

39° 35' 57.02 N

108° 9' 33.39 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

NP WF09B-21 K22 596

ft

ft

0.0

0.0

1,654,134.05

2,250,877.54

6,527.0Wellhead Elevation: ft0.0

39° 35' 57.42 N

108° 9' 31.94 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF200510 5/20/2010 10.55 65.83 52,418

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

267.430.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 6/7/2011

MWD Geolink MWD173.0 9,203.0 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

173.0 1.40 343.20 173.0 0.5 0.812.0 -0.6  0.81

204.0 1.80 331.10 204.0 0.8 1.682.8 -1.0  1.29

235.0 2.10 337.30 235.0 1.2 1.183.8 -1.4  0.97

266.0 3.20 339.60 265.9 1.7 3.565.1 -1.9  3.55

296.0 4.70 334.50 295.8 2.4 5.137.0 -2.8  5.00

327.0 5.70 327.40 326.7 3.7 3.839.4 -4.1  3.23

358.0 6.20 321.90 357.6 5.4 2.4412.0 -6.0  1.61

388.0 6.50 313.30 387.4 7.6 3.3214.5 -8.2  1.00

419.0 6.20 312.10 418.2 10.0 1.0616.8 -10.7 -0.97

450.0 5.80 309.50 449.0 12.3 1.5618.9 -13.2 -1.29

480.0 5.80 308.60 478.9 14.6 0.3020.8 -15.6  0.00

511.0 6.00 305.60 509.7 17.1 1.1922.8 -18.1  0.65
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

North Piceance

K22 596 Pad (S22-T5S-R96W)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

NP WF09B-21 K22 596

DD Survey Calculation Method: Minimum Curvature

Well @ 6549.0ft (Patterson 303)

Design: DD Database: EDM 5000.1 US Multi Users DB

MD Reference: Well @ 6549.0ft (Patterson 303)

North Reference:

Well NP WF09B-21 K22 596

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)

560.0 7.00 317.20 558.4 21.0 3.3626.4 -22.2  2.04

606.0 7.90 322.70 604.0 24.6 2.4931.0 -26.0  1.96

652.0 10.20 321.50 649.4 28.8 5.0236.7 -30.5  5.00

697.0 12.20 321.70 693.6 33.9 4.4543.6 -35.9  4.44

743.0 14.80 321.30 738.3 40.2 5.6652.0 -42.6  5.65

789.0 16.40 319.80 782.6 47.6 3.5961.5 -50.5  3.48

835.0 17.70 315.50 826.6 56.3 3.9471.5 -59.5  2.83

881.0 18.70 313.30 870.3 66.1 2.6481.5 -69.8  2.17

927.0 20.40 312.80 913.6 76.9 3.7192.0 -81.1  3.70

972.0 20.30 311.10 955.8 88.0 1.33102.5 -92.7 -0.22

1,018.0 19.80 309.50 999.0 99.6 1.61112.7 -104.7 -1.09

1,064.0 19.90 307.40 1,042.3 111.4 1.57122.4 -117.0  0.22

1,110.0 20.10 305.80 1,085.5 123.6 1.27131.8 -129.6  0.43

1,156.0 20.50 305.60 1,128.6 136.1 0.88141.1 -142.6  0.87

1,202.0 20.50 299.10 1,171.7 149.3 4.95149.7 -156.1  0.00

1,247.0 20.70 293.20 1,213.9 163.1 4.63156.7 -170.3  0.44

1,293.0 20.60 288.00 1,256.9 178.0 3.99162.4 -185.5 -0.22

1,339.0 20.10 283.30 1,300.0 193.2 3.71166.7 -200.9 -1.09

1,385.0 20.00 274.60 1,343.3 208.6 6.48169.1 -216.4 -0.22

1,431.0 20.30 269.70 1,386.5 224.4 3.73169.7 -232.3  0.65

1,477.0 20.20 264.20 1,429.6 240.3 4.14168.9 -248.1 -0.22

1,523.0 20.20 259.30 1,472.8 256.1 3.68166.6 -263.8  0.00

1,568.0 19.80 257.20 1,515.1 271.3 1.83163.5 -278.9 -0.89

1,614.0 19.40 257.70 1,558.4 286.5 0.94160.1 -294.0 -0.87

1,684.0 19.80 263.50 1,624.4 309.8 2.84156.3 -317.1  0.57

1,752.0 19.10 262.70 1,688.5 332.4 1.10153.6 -339.6 -1.03

1,798.0 18.10 258.00 1,732.1 346.9 3.92151.1 -354.0 -2.17

1,890.0 20.20 265.30 1,819.0 376.9 3.46146.9 -383.9  2.28

1,981.0 23.60 267.00 1,903.4 410.8 3.80144.6 -417.7  3.74

2,073.0 26.30 267.70 1,986.8 449.6 2.95142.8 -456.5  2.93

2,165.0 29.80 267.70 2,068.0 492.9 3.80141.1 -499.7  3.80

2,256.0 33.80 263.30 2,145.3 540.8 5.08137.2 -547.5  4.40

2,348.0 32.90 261.10 2,222.2 591.1 1.64130.4 -597.6 -0.98

2,440.0 31.20 260.10 2,300.2 639.6 1.94122.4 -645.7 -1.85

2,531.0 31.90 262.20 2,377.7 686.9 1.43115.1 -692.8  0.77

2,623.0 30.70 261.20 2,456.3 734.5 1.42108.2 -740.1 -1.30

2,715.0 34.30 261.50 2,533.9 783.6 3.92100.8 -788.9  3.91

2,807.0 36.30 263.40 2,609.0 836.6 2.4893.8 -841.6  2.17

2,898.0 34.70 262.90 2,683.1 889.3 1.7987.5 -894.1 -1.76

2,990.0 33.40 262.50 2,759.3 940.6 1.4381.0 -945.2 -1.41

3,082.0 32.00 260.80 2,836.7 990.0 1.8273.8 -994.4 -1.52

3,173.0 34.80 261.70 2,912.7 1,039.8 3.1266.2 -1,043.9  3.08

3,265.0 32.90 260.20 2,989.1 1,090.8 2.2658.1 -1,094.5 -2.07

3,357.0 32.40 260.60 3,066.5 1,140.0 0.5949.9 -1,143.4 -0.54

3,448.0 31.30 259.20 3,143.8 1,187.6 1.4641.4 -1,190.7 -1.21

3,540.0 34.10 259.90 3,221.3 1,236.9 3.0732.4 -1,239.6  3.04

3,631.0 33.10 259.30 3,297.1 1,286.7 1.1623.4 -1,289.1 -1.10

3,723.0 30.30 257.20 3,375.3 1,334.5 3.2713.5 -1,336.4 -3.04

3,815.0 32.00 261.20 3,454.1 1,381.5 2.914.7 -1,383.1  1.85

3,906.0 29.50 262.70 3,532.3 1,427.8 2.87-1.9 -1,429.2 -2.75

3,998.0 32.50 260.10 3,611.1 1,474.9 3.57-9.0 -1,476.0  3.26

4,089.0 30.50 259.80 3,688.7 1,522.1 2.20-17.3 -1,522.8 -2.20

4,181.0 28.90 263.70 3,768.6 1,567.4 2.73-23.9 -1,567.9 -1.74
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

North Piceance

K22 596 Pad (S22-T5S-R96W)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

NP WF09B-21 K22 596

DD Survey Calculation Method: Minimum Curvature

Well @ 6549.0ft (Patterson 303)

Design: DD Database: EDM 5000.1 US Multi Users DB

MD Reference: Well @ 6549.0ft (Patterson 303)

North Reference:

Well NP WF09B-21 K22 596

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)

4,273.0 30.50 264.10 3,848.5 1,612.9 1.75-28.7 -1,613.3  1.74

4,364.0 31.00 265.00 3,926.7 1,659.4 0.75-33.1 -1,659.6  0.55

4,455.0 27.30 265.00 4,006.2 1,703.7 4.07-37.0 -1,703.7 -4.07

4,547.0 23.60 264.30 4,089.3 1,743.1 4.03-40.7 -1,743.1 -4.02

4,639.0 21.70 262.70 4,174.2 1,778.5 2.17-44.6 -1,778.3 -2.07

4,730.0 20.10 262.30 4,259.2 1,810.8 1.77-48.9 -1,810.5 -1.76

4,822.0 18.80 261.50 4,345.9 1,841.3 1.44-53.2 -1,840.8 -1.41

4,913.0 17.80 261.70 4,432.3 1,869.7 1.10-57.4 -1,869.1 -1.10

5,005.0 16.70 261.40 4,520.2 1,896.9 1.20-61.4 -1,896.0 -1.20

5,097.0 15.90 261.00 4,608.5 1,922.5 0.88-65.3 -1,921.6 -0.87

5,188.0 14.80 262.00 4,696.2 1,946.5 1.24-68.9 -1,945.4 -1.21

5,280.0 13.70 260.60 4,785.4 1,969.0 1.25-72.3 -1,967.8 -1.20

5,371.0 12.80 263.40 4,874.0 1,989.8 1.21-75.2 -1,988.4 -0.99

5,463.0 11.50 264.20 4,963.9 2,009.1 1.42-77.3 -2,007.7 -1.41

5,555.0 12.20 259.80 5,054.0 2,027.9 1.24-80.0 -2,026.3  0.76

5,646.0 11.50 261.50 5,143.0 2,046.4 0.86-83.0 -2,044.8 -0.77

5,738.0 11.50 258.20 5,233.2 2,064.6 0.72-86.2 -2,062.8  0.00

5,830.0 11.10 256.60 5,323.4 2,082.4 0.55-90.2 -2,080.4 -0.43

5,922.0 8.40 267.30 5,414.1 2,097.8 3.52-92.5 -2,095.8 -2.93

6,013.0 5.70 254.70 5,504.4 2,108.9 3.40-94.0 -2,106.8 -2.97

6,106.0 4.40 249.50 5,597.0 2,116.8 1.48-96.5 -2,114.6 -1.40

6,196.0 0.90 213.30 5,686.9 2,120.5 4.12-98.3 -2,118.2 -3.89

6,288.0 1.40 226.50 5,778.9 2,121.7 0.61-99.7 -2,119.4  0.54

6,380.0 1.00 103.00 5,870.9 2,121.8 2.31-100.6 -2,119.4 -0.43

6,471.0 0.70 113.90 5,961.9 2,120.5 0.37-101.0 -2,118.1 -0.33

6,563.0 2.50 43.30 6,053.8 2,118.6 2.57-99.8 -2,116.2  1.96

6,655.0 2.20 38.80 6,145.7 2,116.0 0.38-97.0 -2,113.8 -0.33

6,746.0 1.80 31.70 6,236.7 2,114.0 0.52-94.4 -2,111.9 -0.44

6,836.0 1.50 26.10 6,326.7 2,112.7 0.38-92.1 -2,110.7 -0.33

6,930.0 0.90 12.30 6,420.6 2,111.9 0.70-90.3 -2,110.0 -0.64

7,021.0 1.20 90.40 6,511.6 2,110.8 1.48-89.6 -2,108.9  0.33

7,113.0 1.30 101.60 6,603.6 2,108.8 0.29-89.8 -2,106.9  0.11

7,204.0 1.20 111.60 6,694.6 2,106.9 0.26-90.4 -2,105.0 -0.11

7,296.0 1.30 44.90 6,786.6 2,105.3 1.50-90.0 -2,103.3  0.11

7,388.0 0.50 154.60 6,878.6 2,104.3 1.68-89.6 -2,102.4 -0.87

7,479.0 0.40 188.70 6,969.5 2,104.2 0.31-90.3 -2,102.3 -0.11

7,575.0 0.80 236.40 7,065.5 2,104.9 0.63-91.0 -2,102.9  0.42

7,663.0 0.70 222.60 7,153.5 2,105.8 0.23-91.7 -2,103.8 -0.11

7,754.0 0.70 254.40 7,244.5 2,106.7 0.42-92.3 -2,104.7  0.00

7,846.0 1.20 251.70 7,336.5 2,108.2 0.55-92.8 -2,106.2  0.54

7,938.0 0.70 341.30 7,428.5 2,109.3 1.51-92.5 -2,107.3 -0.54

8,029.0 0.70 311.30 7,519.5 2,109.8 0.40-91.6 -2,107.9  0.00

8,121.0 0.90 313.30 7,611.5 2,110.7 0.22-90.8 -2,108.8  0.22

8,213.0 1.10 292.20 7,703.5 2,112.1 0.45-89.9 -2,110.1  0.22

8,304.0 1.10 155.50 7,794.5 2,112.5 2.25-90.4 -2,110.6  0.00

8,396.0 1.20 154.30 7,886.5 2,111.8 0.11-92.1 -2,109.8  0.11

8,488.0 1.10 162.00 7,978.4 2,111.2 0.20-93.8 -2,109.1 -0.11

8,579.0 1.10 207.10 8,069.4 2,111.4 0.93-95.4 -2,109.2  0.00

8,671.0 1.80 217.40 8,161.4 2,112.8 0.81-97.3 -2,110.5  0.76

8,762.0 1.50 253.60 8,252.4 2,114.8 1.17-98.8 -2,112.5 -0.33

8,854.0 1.80 257.60 8,344.3 2,117.4 0.35-99.4 -2,115.1  0.33

8,946.0 2.40 263.90 8,436.3 2,120.8 0.70-100.0 -2,118.4  0.65

9,038.0 2.30 262.70 8,528.2 2,124.5 0.12-100.4 -2,122.2 -0.11
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

North Piceance

K22 596 Pad (S22-T5S-R96W)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

NP WF09B-21 K22 596

DD Survey Calculation Method: Minimum Curvature

Well @ 6549.0ft (Patterson 303)

Design: DD Database: EDM 5000.1 US Multi Users DB

MD Reference: Well @ 6549.0ft (Patterson 303)

North Reference:

Well NP WF09B-21 K22 596

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)

9,129.0 2.40 261.10 8,619.1 2,128.3 0.13-100.9 -2,125.9  0.11

9,203.0 1.90 254.00 8,693.0 2,131.0 0.76-101.5 -2,128.6 Last Cathedral Survey @ 9203' MD-0.68

Target Name

     - hit/miss target

     - Shape

TVD

(ft)

Northing

(ft)

Easting

(ft)

+N/-S

(ft)

+E/-W

(ft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

K22 596 WF09B-21 TGT 5,197.0 1,654,104.61 2,248,773.28-91.0 -2,102.5 0.00  0.00 39° 35' 56.52 N 108° 9' 58.80 W

- survey misses target center by 46.3ft at 5710.5ft MD (5206.2 TVD, -85.2 N, -2057.5 E)
- Point

K22 596 WF09B-21 BHL 8,625.0 1,654,101.02 2,248,759.12-95.0 -2,116.5 0.00  0.00 39° 35' 56.48 N 108° 9' 58.98 W

- survey misses target center by 12.5ft at 9129.0ft MD (8619.1 TVD, -100.9 N, -2125.9 E)
- Rectangle (sides W30.0 H50.0 D0.0)

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Survey Annotations

9,203.0 8,693.0 -101.5 -2,128.6 Last Cathedral Survey @ 9203' MD
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