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105156; LR
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DESIGN DETAILS: DD

105156; LR
Well @ 6549.0ft (Patterson 303)

Target Azimuth Origin N/S E/W From TVD
K22 596 WF04C-27 BHL 197.66 Slot 0.0 0.0 0.0

Project: North Piceance
Site: K22 596 Pad (S22-T5S-R96W)
Well: NP WF04C-27 K22 596

Wellbore: DD
Design: Final

Bottom Hole Location
NP WF04C-27 K22 596

' FSL / ' FWL
Lat :  39 35 27.93

Long. : 108  9 44.02

Surface Hole Location
NP WF04C-27 K22 596

' FNL / ' FWL
Lat : 39° 35' 57.34 N

Long : 108° 9' 31.92 W

Azimuths to True North
Magnetic North: 10.59°

Magnetic Field
Strength: 52401.5snT

Dip Angle: 65.83°
Date: 4/3/2010

Model: IGRF2010
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FORMATION TOP DETAILS

No formation data is available
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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 WF04C-27 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 WF04C-27 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 WF04C-27 K22 596

ft

ft

0.0

0.0

1,654,125.91

2,250,878.87

6,527.0Wellhead Elevation: ft0.0

39° 35' 57.34 N

108° 9' 31.92 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF2010 4/3/2010 10.59 65.83 52,401

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

197.660.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 8/20/2010

MWD Geolink MWD158.0 9,643.0 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

158.0 2.10 209.80 158.0 2.8 1.33-2.5 -1.4  1.33

173.0 2.30 221.80 173.0 3.4 3.34-3.0 -1.8  1.33

204.0 3.40 212.90 203.9 4.8 3.81-4.2 -2.7  3.55

235.0 4.50 199.90 234.8 6.9 4.55-6.1 -3.6  3.55

266.0 5.90 215.60 265.7 9.7 6.40-8.6 -4.9  4.52

296.0 6.80 202.40 295.5 12.9 5.70-11.5 -6.5  3.00

327.0 7.60 189.10 326.3 16.8 5.95-15.2 -7.5  2.58

358.0 8.30 193.50 357.0 21.0 2.99-19.4 -8.4  2.26

388.0 9.00 201.00 386.7 25.5 4.42-23.7 -9.7  2.33

419.0 9.30 199.80 417.3 30.4 1.15-28.3 -11.5  0.97

450.0 9.50 191.50 447.8 35.5 4.42-33.2 -12.8  0.65

480.0 10.10 194.50 477.4 40.6 2.63-38.1 -14.0  2.00
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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 WF04C-27 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 WF04C-27 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)

511.0 10.20 194.60 507.9 46.0 0.33-43.4 -15.3  0.32

560.0 10.10 192.70 556.2 54.6 0.71-51.8 -17.4 -0.20

606.0 10.10 192.30 601.4 62.7 0.15-59.7 -19.1  0.00

652.0 9.70 183.20 646.8 70.4 3.51-67.5 -20.2 -0.87

697.0 9.80 188.70 691.1 77.9 2.08-75.1 -21.0  0.22

743.0 11.40 192.50 736.3 86.3 3.79-83.4 -22.6  3.48

789.0 12.80 199.50 781.3 95.9 4.40-92.6 -25.2  3.04

835.0 13.90 202.70 826.1 106.5 2.88-102.5 -29.1  2.39

881.0 15.50 202.80 870.6 118.1 3.48-113.3 -33.6  3.48

927.0 17.50 202.50 914.7 131.2 4.35-125.3 -38.6  4.35

972.0 18.90 200.70 957.4 145.2 3.35-138.4 -43.8  3.11

1,018.0 20.10 198.90 1,000.8 160.5 2.92-152.9 -49.0  2.61

1,064.0 21.80 198.40 1,043.7 177.0 3.72-168.4 -54.2  3.70

1,110.0 25.40 196.90 1,085.9 195.4 7.93-186.0 -59.8  7.83

1,156.0 28.30 196.90 1,126.9 216.1 6.30-205.9 -65.8  6.30

1,202.0 31.30 196.00 1,166.8 239.0 6.59-227.8 -72.3  6.52

1,247.0 32.70 196.30 1,205.0 262.8 3.13-250.7 -78.9  3.11

1,293.0 34.50 196.90 1,243.3 288.3 3.98-275.1 -86.2  3.91

1,339.0 35.90 196.90 1,280.9 314.8 3.04-300.5 -93.9  3.04

1,385.0 36.90 196.90 1,317.9 342.1 2.17-326.6 -101.9  2.17

1,431.0 37.60 196.00 1,354.5 369.9 1.93-353.3 -109.7  1.52

1,477.0 39.00 195.20 1,390.6 398.4 3.23-380.7 -117.4  3.04

1,523.0 39.60 195.10 1,426.2 427.5 1.31-408.9 -125.0  1.30

1,568.0 39.70 195.20 1,460.9 456.2 0.26-436.6 -132.5  0.22

1,614.0 39.20 195.40 1,496.4 485.4 1.12-464.8 -140.2 -1.09

1,706.0 38.20 194.60 1,568.2 542.9 1.22-520.3 -155.1 -1.09

1,770.0 37.30 194.40 1,618.8 582.0 1.42-558.3 -164.9 -1.41

1,890.0 36.10 194.30 1,715.0 653.6 1.00-627.7 -182.7 -1.00

1,981.0 36.20 194.90 1,788.5 707.2 0.40-679.7 -196.3  0.11

2,073.0 37.60 199.00 1,862.1 762.4 3.08-732.5 -212.4  1.52

2,165.0 39.90 200.70 1,933.8 819.9 2.75-786.6 -231.9  2.50

2,256.0 39.20 198.90 2,004.0 877.8 1.48-841.2 -251.6 -0.77

2,348.0 38.70 198.30 2,075.5 935.7 0.68-896.0 -270.0 -0.54

2,440.0 40.30 200.60 2,146.5 994.1 2.36-951.1 -289.5  1.74

2,532.0 39.20 200.20 2,217.2 1,052.9 1.23-1,006.3 -310.0 -1.20

2,623.0 38.50 199.90 2,288.1 1,109.9 0.80-1,059.9 -329.6 -0.77

2,715.0 36.70 200.40 2,361.0 1,166.0 1.98-1,112.6 -348.9 -1.96

2,807.0 37.80 199.40 2,434.2 1,221.7 1.36-1,164.9 -367.9  1.20

2,898.0 38.40 199.40 2,505.8 1,277.8 0.66-1,217.9 -386.5  0.66

2,990.0 41.00 197.10 2,576.6 1,336.5 3.25-1,273.7 -404.9  2.83

3,082.0 38.80 197.80 2,647.2 1,395.5 2.44-1,330.0 -422.6 -2.39

3,173.0 38.30 196.40 2,718.4 1,452.2 1.11-1,384.2 -439.3 -0.55

3,265.0 35.90 198.50 2,791.7 1,507.7 2.95-1,437.2 -455.9 -2.61

3,357.0 37.00 194.90 2,865.8 1,562.4 2.61-1,489.5 -471.6  1.20

3,448.0 38.30 196.40 2,937.8 1,617.9 1.75-1,543.0 -486.6  1.43

3,540.0 36.20 195.80 3,011.0 1,673.6 2.32-1,596.5 -502.0 -2.28

3,631.0 37.80 196.00 3,083.7 1,728.3 1.76-1,649.2 -517.0  1.76

3,723.0 35.80 195.60 3,157.4 1,783.4 2.19-1,702.2 -532.0 -2.17

3,815.0 37.20 194.60 3,231.3 1,838.0 1.65-1,755.0 -546.3  1.52

3,906.0 34.90 195.20 3,304.9 1,891.5 2.56-1,806.8 -560.0 -2.53

3,998.0 35.20 196.60 3,380.2 1,944.3 0.93-1,857.6 -574.5  0.33

4,090.0 37.20 194.70 3,454.5 1,998.6 2.49-1,909.9 -589.1  2.17

4,181.0 35.80 194.50 3,527.6 2,052.7 1.54-1,962.3 -602.8 -1.54
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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 WF04C-27 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 WF04C-27 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 37.80 194.90 3,601.3 2,107.7 2.19-2,015.6 -616.8  2.17

4,364.0 36.50 195.60 3,673.8 2,162.6 1.50-2,068.6 -631.2 -1.43

4,455.0 34.00 194.70 3,748.1 2,215.1 2.81-2,119.3 -645.0 -2.75

4,547.0 33.00 198.80 3,824.8 2,265.8 2.69-2,167.9 -659.6 -1.09

4,639.0 29.60 200.40 3,903.4 2,313.6 3.80-2,212.9 -675.6 -3.70

4,730.0 26.50 201.80 3,983.7 2,356.3 3.48-2,252.9 -690.9 -3.41

4,822.0 25.90 205.50 4,066.3 2,396.7 1.89-2,290.1 -707.2 -0.65

4,913.0 23.60 203.60 4,148.9 2,434.5 2.67-2,324.7 -723.1 -2.53

5,005.0 28.10 202.50 4,231.7 2,474.4 4.92-2,361.6 -738.7  4.89

5,097.0 30.30 194.20 4,312.0 2,519.2 5.00-2,404.1 -752.7  2.39

5,188.0 31.00 197.60 4,390.3 2,565.6 2.05-2,448.7 -765.5  0.77

5,280.0 29.10 199.40 4,470.0 2,611.6 2.29-2,492.4 -780.1 -2.07

5,372.0 29.70 197.30 4,550.1 2,656.8 1.30-2,535.3 -794.3  0.65

5,463.0 28.40 197.60 4,629.7 2,700.9 1.44-2,577.4 -807.5 -1.43

5,555.0 27.60 197.60 4,710.9 2,744.1 0.87-2,618.6 -820.6 -0.87

5,647.0 28.60 197.20 4,792.0 2,787.5 1.11-2,660.0 -833.5  1.09

5,738.0 27.40 194.50 4,872.4 2,830.2 1.92-2,701.0 -845.2 -1.32

5,830.0 26.10 195.00 4,954.5 2,871.5 1.43-2,741.1 -855.7 -1.41

5,922.0 22.90 193.60 5,038.3 2,909.6 3.53-2,778.0 -865.2 -3.48

6,013.0 20.70 193.80 5,122.7 2,943.3 2.42-2,810.9 -873.2 -2.42

6,105.0 19.70 195.80 5,209.1 2,975.0 1.32-2,841.6 -881.3 -1.09

6,196.0 17.30 200.20 5,295.4 3,003.9 3.05-2,869.0 -890.1 -2.64

6,288.0 16.50 200.30 5,383.4 3,030.6 0.87-2,894.1 -899.4 -0.87

6,380.0 12.60 207.70 5,472.4 3,053.5 4.69-2,915.3 -908.6 -4.24

6,471.0 12.10 208.50 5,561.3 3,072.7 0.58-2,932.5 -917.8 -0.55

6,563.0 9.90 204.50 5,651.6 3,090.0 2.53-2,948.1 -925.7 -2.39

6,655.0 6.70 205.40 5,742.7 3,103.2 3.48-2,960.2 -931.2 -3.48

6,747.0 4.40 208.10 5,834.2 3,112.0 2.52-2,968.1 -935.2 -2.50

6,838.0 4.40 211.40 5,925.0 3,118.8 0.28-2,974.2 -938.7  0.00

6,930.0 4.50 208.90 6,016.7 3,125.8 0.24-2,980.4 -942.2  0.11

7,022.0 1.60 220.40 6,108.5 3,130.5 3.21-2,984.5 -944.8 -3.15

7,113.0 0.80 236.20 6,199.5 3,132.2 0.94-2,985.8 -946.2 -0.88

7,205.0 0.80 137.80 6,291.5 3,133.0 1.32-2,986.7 -946.3  0.00

7,296.0 0.90 120.70 6,382.5 3,133.5 0.30-2,987.5 -945.2  0.11

7,388.0 0.60 64.70 6,474.5 3,133.3 0.82-2,987.7 -944.2 -0.33

7,480.0 0.40 89.50 6,566.5 3,132.9 0.32-2,987.5 -943.4 -0.22

7,571.0 0.90 43.50 6,657.5 3,132.1 0.75-2,986.9 -942.6  0.55

7,663.0 0.60 69.70 6,749.5 3,131.2 0.49-2,986.2 -941.7 -0.33

7,754.0 0.70 56.50 6,840.5 3,130.5 0.20-2,985.8 -940.8  0.11

7,846.0 0.50 70.90 6,932.5 3,129.8 0.27-2,985.3 -939.9 -0.22

7,938.0 0.50 90.00 7,024.5 3,129.4 0.18-2,985.2 -939.1  0.00

8,029.0 0.30 100.60 7,115.5 3,129.3 0.23-2,985.2 -938.5 -0.22

8,121.0 0.50 17.70 7,207.5 3,128.8 0.60-2,984.9 -938.1  0.22

8,213.0 0.80 17.80 7,299.5 3,127.8 0.33-2,983.9 -937.8  0.33

8,305.0 0.70 355.30 7,391.5 3,126.6 0.34-2,982.7 -937.7 -0.11

8,396.0 1.00 352.90 7,482.4 3,125.4 0.33-2,981.4 -937.8  0.33

8,488.0 0.80 335.30 7,574.4 3,124.2 0.37-2,980.0 -938.2 -0.22

8,634.0 1.00 339.50 7,720.4 3,122.4 0.14-2,977.9 -939.1  0.14

8,671.0 1.00 3.90 7,757.4 3,121.9 1.14-2,977.3 -939.1  0.00

8,762.0 0.40 324.30 7,848.4 3,120.9 0.81-2,976.2 -939.3 -0.66

8,854.0 0.20 327.90 7,940.4 3,120.6 0.22-2,975.8 -939.5 -0.22

8,946.0 0.40 316.00 8,032.4 3,120.4 0.23-2,975.5 -939.9  0.22

9,093.0 0.80 313.30 8,179.4 3,119.7 0.27-2,974.4 -941.0  0.27
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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 WF04C-27 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 WF04C-27 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 1.00 312.40 8,215.4 3,119.4 0.56-2,974.0 -941.4  0.56

9,221.0 1.50 306.10 8,307.4 3,118.7 0.56-2,972.7 -942.9  0.54

9,313.0 1.10 294.80 8,399.3 3,118.2 0.51-2,971.7 -944.7 -0.43

9,404.0 1.40 277.70 8,490.3 3,118.3 0.52-2,971.2 -946.6  0.33

9,551.0 1.90 262.60 8,637.3 3,119.6 0.45-2,971.2 -950.8  0.34

9,588.0 2.10 270.20 8,674.2 3,120.1 0.90-2,971.3 -952.1 Last Cathedral Survey @ 9588' MD 0.54

9,643.0 2.10 270.20 8,729.2 3,120.7 0.00-2,971.3 -954.1 Projection to Bit @ 9643' 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.

(°)

K22 596 WF04C-27 BHL 8,655.0 1,651,179.21 2,249,844.97-2,975.7 -947.2 0.00  0.00 39° 35' 27.93 N 108° 9' 44.02 W

- survey misses target center by 6.1ft at 9568.6ft MD (8654.9 TVD, -2971.3 N, -951.4 E)
- Rectangle (sides W30.0 H50.0 D0.0)

K22 596 WF04C-27 TGT 5,687.0 1,651,182.79 2,249,859.10-2,971.7 -933.2 0.00  0.00 39° 35' 27.97 N 108° 9' 43.84 W

- survey misses target center by 18.8ft at 6601.5ft MD (5689.7 TVD, -2953.7 N, -928.2 E)
- Point

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Survey Annotations

9,588.0 8,674.2 -2,971.3 -952.1 Last Cathedral Survey @ 9588' MD

9,643.0 8,729.2 -2,971.3 -954.1 Projection to Bit @ 9643' MD
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