
0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

T
ru

e 
V

er
tic

al
 D

ep
th

 (
16

00
 f

t/i
n)

0 1000 2000 3000 4000 5000 6000

Vertical Section at 337.59° (1600 ft/in)

DW 8608F-28 P28 496 TGT 2 (Column)

DW 8608F-28 P28 496 PBHL 2 (Column)

Last Cathedral Survey @ 11,315' MD

Projection to Bit @ 11380' MD

Project: Double Willow
Site: S28-T4S-R96W (P28 496)(column pattern)
Well: DW 8608F-28 (P28 496)

Wellbore: DD
Design: FINAL

Azimuths to True North
Magnetic North: 10.33°

Magnetic Field
Strength: 52214.4snT

Dip Angle: 65.82°
Date: 5/15/2012

Model: IGRF2010

T M

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

S
ou

th
(-

)/
N

or
th

(+
) 

(6
00

 f
t/i

n)

-1200 -1000 -800 -600 -400 -200 0 200 400 600 800

West(-)/East(+) (600 ft/in)

DW 8608F-28 P28 496 PBHL 2 (Column)

DW 8608F-28 P28 496 TGT 2 (Column)

Last Cathedral Survey @ 11,315' MD

Projection to Bit @ 11380' MD

FINAL
DW 8608F-28 (P28 496)

125133; 143155; DN

KBE @ 7813.0ft (Patterson 308)
North American Datum 1983

Well DW 8608F-28 (P28 496), True North

Type Target Azimuth Origin Type N/S E/W From TVD
Target DW 8608F-28 P28 496 PBHL (Column) 337.59 Slot 0.0 0.0 0.0

Name TVD +N/-S +E/-W Latitude Longitude

DW 8608F-28 P28 496 TGT 2 (Column) 7253.0 2096.8 -843.3 39° 40' 25.77 N 108° 10' 7.44 W
DW 8608F-28 P28 496 PBHL 2 (Column) 10833.0 2086.8 -860.3 39° 40' 25.67 N 108° 10' 7.65 W

DW 8608F-28 (P28 496)
Surface Location Reference

39° 40' 5.05 N
108° 9' 56.65 W
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Double Willow

S28-T4S-R96W (P28 496)(column pattern)

Survey Report

Well:

Wellbore:

DW 8608F-28 (P28 496)

DD Survey Calculation Method: Minimum Curvature

KBE @ 7813.0ft (Patterson 308)

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7813.0ft (Patterson 308)

North Reference:

Well DW 8608F-28 (P28 496)

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Double Willow

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

S28-T4S-R96W (P28 496)(column pattern)

ft

Lat/Long ft

ft

°-1.68Slot Radius: in13.200

1,679,243.29

2,249,687.54

0.0

39° 40' 5.13 N

108° 9' 56.55 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

DW 8608F-28 (P28 496)

ft

ft

0.0

0.0

1,679,235.52

2,249,679.32

7,780.0Wellhead Elevation: ft0.0

39° 40' 5.05 N

108° 9' 56.65 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF2010 5/15/2012 10.33 65.82 52,214

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

337.590.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 6/28/2012

MWD Geolink MWD114.0 11,380.0 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

114.0 0.00 0.00 114.0 0.0 0.000.0 0.0  0.00

144.0 0.00 0.00 144.0 0.0 0.000.0 0.0  0.00

175.0 1.10 25.00 175.0 0.2 3.550.3 0.1  3.55

205.0 1.20 25.90 205.0 0.6 0.340.8 0.4  0.33

236.0 0.80 343.90 236.0 1.0 2.611.3 0.5 -1.29

266.0 1.60 332.60 266.0 1.7 2.771.9 0.2  2.67

296.0 2.30 345.60 296.0 2.7 2.752.8 -0.1  2.33

327.0 3.30 346.50 326.9 4.2 3.234.3 -0.5  3.23

358.0 4.00 331.40 357.9 6.1 3.826.1 -1.2  2.26

388.0 5.10 330.10 387.8 8.5 3.688.2 -2.4  3.67

418.0 5.50 326.30 417.6 11.2 1.7710.6 -3.8  1.33

449.0 5.90 326.30 448.5 14.2 1.2913.1 -5.6  1.29
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Double Willow

S28-T4S-R96W (P28 496)(column pattern)

Survey Report

Well:

Wellbore:

DW 8608F-28 (P28 496)

DD Survey Calculation Method: Minimum Curvature

KBE @ 7813.0ft (Patterson 308)

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7813.0ft (Patterson 308)

North Reference:

Well DW 8608F-28 (P28 496)

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)

480.0 7.40 325.90 479.3 17.8 4.8416.1 -7.6  4.84

510.0 7.60 322.00 509.0 21.6 1.8219.3 -9.9  0.67

559.0 8.90 319.90 557.5 28.3 2.7224.7 -14.3  2.65

605.0 10.50 315.90 602.9 35.6 3.7730.4 -19.5  3.48

651.0 11.60 317.80 648.0 43.8 2.5236.9 -25.5  2.39

696.0 13.10 321.00 692.0 53.0 3.6644.2 -31.8  3.33

742.0 14.80 324.10 736.6 63.7 4.0453.0 -38.5  3.70

788.0 16.30 323.00 780.9 75.6 3.3262.9 -45.8  3.26

834.0 17.20 328.80 825.0 88.6 4.1273.9 -53.2  1.96

879.0 17.90 336.30 867.9 102.1 5.2685.9 -59.5  1.56

925.0 19.00 338.20 911.5 116.7 2.7299.3 -65.1  2.39

971.0 21.40 337.60 954.7 132.5 5.24114.1 -71.1  5.22

1,063.0 22.50 338.60 1,040.0 166.9 1.26146.0 -83.9  1.20

1,154.0 22.30 338.90 1,124.1 201.6 0.25178.3 -96.5 -0.22

1,246.0 20.40 336.00 1,209.8 235.1 2.36209.2 -109.3 -2.07

1,337.0 20.30 335.70 1,295.1 266.7 0.16238.1 -122.2 -0.11

1,429.0 20.30 335.60 1,381.4 298.6 0.04267.2 -135.4  0.00

1,520.0 18.90 341.80 1,467.2 329.1 2.75295.6 -146.5 -1.54

1,566.0 17.50 339.30 1,510.9 343.4 3.48309.1 -151.3 -3.04

1,612.0 18.10 339.10 1,554.7 357.5 1.31322.3 -156.3  1.30

1,658.0 18.80 337.90 1,598.3 372.0 1.73335.8 -161.6  1.52

1,703.0 19.60 339.60 1,640.8 386.8 2.17349.6 -167.0  1.78

1,795.0 20.50 337.20 1,727.2 418.4 1.33378.9 -178.6  0.98

1,886.0 20.50 337.00 1,812.5 450.2 0.08408.3 -191.0  0.00

1,978.0 19.50 337.20 1,898.9 481.7 1.09437.2 -203.2 -1.09

2,091.0 18.30 338.20 2,005.8 518.3 1.10471.1 -217.1 -1.06

2,168.0 16.00 337.20 2,079.4 541.0 3.01492.1 -225.7 -2.99

2,259.0 14.70 342.90 2,167.1 565.0 2.19514.7 -234.0 -1.43

2,351.0 16.10 340.50 2,255.8 589.4 1.67537.9 -241.7  1.52

2,442.0 17.20 341.70 2,343.0 615.4 1.27562.6 -250.1  1.21

2,534.0 19.10 340.50 2,430.4 644.0 2.10589.7 -259.4  2.07

2,625.0 22.60 342.30 2,515.5 676.3 3.91620.4 -269.7  3.85

2,717.0 22.90 341.60 2,600.3 711.8 0.44654.2 -280.7  0.33

2,808.0 22.40 340.40 2,684.3 746.8 0.75687.3 -292.1 -0.55

2,900.0 22.00 339.00 2,769.5 781.5 0.72719.9 -304.2 -0.43

2,992.0 21.50 338.30 2,854.9 815.6 0.61751.7 -316.6 -0.54

3,083.0 20.00 337.70 2,940.0 847.9 1.66781.6 -328.7 -1.65

3,175.0 19.60 338.90 3,026.6 879.0 0.62810.5 -340.2 -0.43

3,266.0 19.60 336.00 3,112.3 909.5 1.07838.7 -351.9  0.00

3,357.0 19.60 337.20 3,198.0 940.1 0.44866.7 -364.0  0.00

3,449.0 20.60 336.80 3,284.4 971.7 1.10895.8 -376.4  1.09

3,540.0 24.10 341.20 3,368.6 1,006.2 4.26928.1 -388.7  3.85

3,631.0 23.80 341.10 3,451.8 1,043.1 0.33963.1 -400.6 -0.33

3,723.0 20.80 338.50 3,536.9 1,078.0 3.43995.9 -412.6 -3.26

3,814.0 23.80 338.00 3,621.1 1,112.5 3.301,027.9 -425.4  3.30

3,906.0 22.20 336.40 3,705.7 1,148.4 1.871,061.1 -439.3 -1.74

3,997.0 20.10 334.90 3,790.6 1,181.2 2.381,091.0 -452.8 -2.31

4,089.0 19.20 337.60 3,877.2 1,212.2 1.391,119.3 -465.3 -0.98

4,180.0 20.60 339.30 3,962.8 1,243.1 1.661,148.1 -476.7  1.54

4,272.0 18.20 337.10 4,049.6 1,273.7 2.731,176.5 -488.0 -2.61

4,363.0 20.10 340.50 4,135.5 1,303.5 2.421,204.3 -498.7  2.09

4,455.0 18.30 338.60 4,222.4 1,333.7 2.071,232.7 -509.3 -1.96

4,546.0 19.60 337.60 4,308.5 1,363.3 1.471,260.1 -520.3  1.43
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Double Willow

S28-T4S-R96W (P28 496)(column pattern)

Survey Report

Well:

Wellbore:

DW 8608F-28 (P28 496)

DD Survey Calculation Method: Minimum Curvature

KBE @ 7813.0ft (Patterson 308)

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7813.0ft (Patterson 308)

North Reference:

Well DW 8608F-28 (P28 496)

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)

4,638.0 18.20 335.40 4,395.5 1,393.1 1.711,287.4 -532.2 -1.52

4,730.0 20.10 340.90 4,482.4 1,423.2 2.851,315.4 -543.3  2.07

4,821.0 18.80 339.70 4,568.2 1,453.5 1.491,344.0 -553.5 -1.43

4,913.0 21.10 340.80 4,654.7 1,484.8 2.531,373.5 -564.1  2.50

5,004.0 20.30 340.40 4,739.8 1,517.0 0.891,403.8 -574.8 -0.88

5,096.0 18.70 338.60 4,826.6 1,547.7 1.861,432.6 -585.5 -1.74

5,187.0 20.40 339.30 4,912.3 1,578.1 1.891,461.0 -596.5  1.87

5,279.0 19.40 340.80 4,998.8 1,609.4 1.221,490.5 -607.2 -1.09

5,370.0 18.00 339.30 5,085.0 1,638.5 1.631,517.9 -617.1 -1.54

5,462.0 18.80 340.50 5,172.3 1,667.5 0.961,545.2 -627.1  0.87

5,554.0 21.00 341.70 5,258.8 1,698.8 2.431,574.8 -637.2  2.39

5,645.0 20.00 340.60 5,344.1 1,730.6 1.181,605.0 -647.5 -1.10

5,736.0 18.20 339.50 5,430.0 1,760.3 2.021,632.9 -657.6 -1.98

5,828.0 17.50 335.10 5,517.6 1,788.5 1.651,659.0 -668.5 -0.76

5,919.0 19.70 336.00 5,603.9 1,817.5 2.441,685.4 -680.5  2.42

6,011.0 17.90 332.40 5,690.9 1,847.1 2.331,712.1 -693.4 -1.96

6,103.0 18.70 334.50 5,778.3 1,875.9 1.131,737.9 -706.3  0.87

6,194.0 18.80 338.80 5,864.5 1,905.1 1.521,764.8 -717.8  0.11

6,286.0 21.30 340.70 5,950.9 1,936.7 2.811,794.4 -728.7  2.72

6,378.0 20.80 341.90 6,036.8 1,969.6 0.721,825.7 -739.3 -0.54

6,469.0 20.00 341.10 6,122.0 2,001.3 0.931,855.7 -749.4 -0.88

6,561.0 18.30 340.20 6,208.9 2,031.4 1.881,884.2 -759.4 -1.85

6,653.0 19.40 340.70 6,296.0 2,061.1 1.211,912.2 -769.3  1.20

6,744.0 18.50 341.10 6,382.1 2,090.6 1.001,940.1 -779.0 -0.99

6,836.0 17.60 340.30 6,469.6 2,119.1 1.011,967.0 -788.4 -0.98

6,928.0 16.60 340.00 6,557.5 2,146.1 1.091,992.5 -797.6 -1.09

7,019.0 15.30 339.20 6,645.0 2,171.1 1.452,015.9 -806.3 -1.43

7,111.0 12.70 336.30 6,734.2 2,193.3 2.932,036.5 -814.7 -2.83

7,202.0 10.40 335.10 6,823.4 2,211.5 2.542,053.2 -822.2 -2.53

7,294.0 7.50 349.30 6,914.3 2,225.7 3.942,066.6 -826.8 -3.15

7,385.0 4.20 332.90 7,004.8 2,234.9 4.032,075.4 -829.4 -3.63

7,477.0 3.80 319.50 7,096.6 2,241.1 1.102,080.7 -832.9 -0.43

7,568.0 3.20 323.00 7,187.4 2,246.4 0.702,085.0 -836.4 -0.66

7,634.3 3.27 317.26 7,253.5 2,250.0 0.502,087.9 -838.8 DW 8608F-28 P28 496 TGT 2 (Column) 0.10

7,660.0 3.30 315.10 7,279.3 2,251.4 0.502,089.0 -839.8  0.13

7,752.0 2.30 295.30 7,371.1 2,255.2 1.502,091.6 -843.3 -1.09

7,843.0 1.90 8.50 7,462.1 2,257.8 2.772,093.9 -844.8 -0.44

7,935.0 1.80 350.80 7,554.0 2,260.5 0.632,096.8 -844.8 -0.11

8,026.0 0.90 310.00 7,645.0 2,262.6 1.392,098.7 -845.6 -0.99

8,117.0 1.30 307.10 7,736.0 2,264.1 0.442,099.8 -846.9  0.44

8,209.0 1.90 185.00 7,828.0 2,263.6 3.062,098.9 -847.9  0.65

8,301.0 0.40 170.60 7,920.0 2,262.0 1.652,097.1 -848.0 -1.63

8,392.0 0.40 283.30 8,011.0 2,261.8 0.732,096.8 -848.2  0.00

8,483.0 1.70 228.00 8,102.0 2,261.6 1.662,096.0 -849.5  1.43

8,575.0 0.80 23.90 8,193.9 2,261.6 2.672,095.7 -850.3 -0.98

8,666.0 0.70 102.90 8,284.9 2,261.7 1.052,096.1 -849.5 -0.11

8,758.0 0.20 26.30 8,376.9 2,261.5 0.742,096.1 -848.9 -0.54

8,849.0 0.50 257.70 8,467.9 2,261.6 0.712,096.2 -849.2  0.33

8,941.0 1.50 207.30 8,559.9 2,260.9 1.352,095.0 -850.1  1.09

9,032.0 0.70 25.00 8,650.9 2,260.5 2.422,094.5 -850.5 -0.88

9,118.0 0.90 35.80 8,736.9 2,261.2 0.292,095.5 -849.8  0.23

9,210.0 0.60 58.90 8,828.9 2,261.7 0.462,096.3 -849.0 -0.33

9,301.0 0.20 250.20 8,919.9 2,261.8 0.882,096.5 -848.7 -0.44
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Double Willow

S28-T4S-R96W (P28 496)(column pattern)

Survey Report

Well:

Wellbore:

DW 8608F-28 (P28 496)

DD Survey Calculation Method: Minimum Curvature

KBE @ 7813.0ft (Patterson 308)

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7813.0ft (Patterson 308)

North Reference:

Well DW 8608F-28 (P28 496)

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)

9,393.0 2.00 36.40 9,011.9 2,262.6 2.362,097.8 -847.9  1.96

9,484.0 1.40 6.00 9,102.8 2,264.4 1.172,100.2 -846.9 -0.66

9,576.0 1.50 347.00 9,194.8 2,266.6 0.532,102.5 -847.0  0.11

9,667.0 0.40 188.80 9,285.8 2,267.5 2.062,103.3 -847.4 -1.21

9,759.0 0.70 246.30 9,377.8 2,267.2 0.642,102.8 -847.9  0.33

9,850.0 1.50 227.80 9,468.8 2,266.8 0.952,101.7 -849.3  0.88

9,942.0 1.40 143.10 9,560.8 2,265.3 2.122,100.0 -849.5 -0.11

10,034.0 1.50 183.50 9,652.7 2,263.1 1.092,097.9 -848.9  0.11

10,125.0 1.90 117.10 9,743.7 2,260.9 2.082,096.0 -847.7  0.44

10,216.0 1.90 131.50 9,834.6 2,258.4 0.522,094.4 -845.2  0.00

10,308.0 1.20 118.70 9,926.6 2,256.3 0.842,092.9 -843.2 -0.76

10,400.0 0.70 153.30 10,018.6 2,255.0 0.802,091.9 -842.1 -0.54

10,491.0 0.20 146.10 10,109.6 2,254.3 0.552,091.3 -841.8 -0.55

10,583.0 1.50 219.30 10,201.6 2,253.5 1.582,090.2 -842.4  1.41

10,949.0 4.00 266.40 10,567.2 2,255.4 0.872,085.7 -858.2  0.68

11,041.0 3.10 262.20 10,659.0 2,257.0 1.022,085.2 -863.9 -0.98

11,132.0 3.10 256.30 10,749.9 2,258.0 0.352,084.3 -868.7  0.00

11,214.5 3.64 250.46 10,832.2 2,258.5 0.772,082.9 -873.3 DW 8608F-28 P28 496 PBHL 2 (Column) 0.65

11,224.0 3.70 249.90 10,841.7 2,258.5 0.772,082.7 -873.9  0.67

11,315.0 3.30 250.40 10,932.5 2,258.8 0.442,080.8 -879.1 Last Cathedral Survey @ 11,315' MD-0.44

11,380.0 3.30 250.40 10,997.4 2,259.0 0.002,079.5 -882.7 Projection to Bit @ 11380' 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.

(°)

DW 8608F-28 P28 496 PBHL (Column) 10,851.0 1,681,346.64 2,248,880.592,086.8 -860.3 0.00  0.00 39° 40' 25.67 N 108° 10' 7.65 W

- actual wellpath misses target center by 14.8ft at 11232.4ft MD (10850.1 TVD, 2082.5 N, -874.4 E)
- Rectangle (sides W30.0 H50.0 D0.0)

DW 8608F-28 P28 496 TGT (Column) 7,191.0 1,681,356.18 2,248,897.902,096.8 -843.3 0.00  0.00 39° 40' 25.77 N 108° 10' 7.44 W

- actual wellpath misses target center by 13.4ft at 7572.4ft MD (7191.7 TVD, 2085.2 N, -836.5 E)
- Point

DW 8608F-28 P28 496 TGT 2 (Column) 7,253.0 1,681,356.18 2,248,897.902,096.8 -843.3 0.00  0.00 39° 40' 25.77 N 108° 10' 7.44 W

- actual wellpath misses target center by 10.0ft at 7634.3ft MD (7253.5 TVD, 2087.9 N, -838.8 E)
- Point

DW 8608F-28 P28 496 PBHL 2 (Column) 10,833.0 1,681,346.64 2,248,880.592,086.8 -860.3 0.00  0.00 39° 40' 25.67 N 108° 10' 7.65 W

- actual wellpath misses target center by 13.6ft at 11214.5ft MD (10832.2 TVD, 2082.9 N, -873.3 E)
- Rectangle (sides W30.0 H50.0 D0.0)

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Design Annotations

11,315.0 10,932.5 -879.12,080.8 Last Cathedral Survey @ 11,315' MD

11,380.0 10,997.4 -882.72,079.5 Projection to Bit @ 11380' MD
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