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DD
8509C-21 N22 496

125173 146155 (SH) 125178/146655 (MH); LR
WELL @ 7602.0ft (Patterson 306)

North American Datum 1983
Well 8509C-21 N22 496, True North

Type Target Azimuth Origin Type N/S E/W From TVD
User No Target (Freehand) 283.17 Slot 0.0 0.0 0.0

Name TVD +N/-S +E/-W Latitude Longitude
8509C-21 N22 496 TGT (Column) 7212.0 780.6 -3243.7 39° 41' 9.89 N 108° 10' 7.30 W
8509C-21 N22 496 PBHL (Column) 10872.0 770.6 -3260.7 39° 41' 9.79 N 108° 10' 7.51 W
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Magnetic Field
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Date: 4/12/2012

Model: IGRF2010

T M

DD
8509C-21 N22 496

125173 146155 (SH) 125178/146655 (MH); LR

WELL @ 7602.0ft (Patterson 306)
North American Datum 1983

Well 8509C-21 N22 496, True North

Type Target Azimuth Origin Type N/S E/W From TVD
User No Target (Freehand) 283.17 Slot 0.0 0.0 0.0

Name TVD +N/-S +E/-W Latitude Longitude
8509C-21 N22 496 TGT (Column) 7212.0 780.6 -3243.7 39° 41' 9.89 N 108° 10' 7.30 W
8509C-21 N22 496 PBHL (Column) 10872.0 770.6 -3260.7 39° 41' 9.79 N 108° 10' 7.51 W



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Story Gulch

S22-T4S-R96W (N22 496) (Column Pattern)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

8509C-21 N22 496

DD Survey Calculation Method: Minimum Curvature

WELL @ 7602.0ft (Patterson 306)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 7602.0ft (Patterson 306)

North Reference:

Well 8509C-21 N22 496

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Story Gulch

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

S22-T4S-R96W (N22 496) (Column Pattern)

ft

Lat/Long ft

ft

°-1.68Slot Radius: in13.200

1,685,048.56

2,252,316.79

0.0

39° 41' 3.24 N

108° 9' 25.11 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

8509C-21 N22 496

ft

ft

0.0

0.0

1,684,942.89

2,252,259.41

7,569.0Wellhead Elevation: ft0.0

39° 41' 2.18 N

108° 9' 25.80 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF2010 4/12/2012 10.34 65.84 52,235

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

283.170.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 4/12/2012

MWD Geolink MWD180.0 2,072.0 Survey #1 (DD)

MWD Geolink MWD2,168.0 11,847.0 Survey #2 (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

180.0 0.60 225.60 180.0 0.5 0.33-0.7 -0.7  0.33

210.0 1.30 249.80 210.0 0.9 2.64-0.9 -1.1  2.33

240.0 1.90 258.80 240.0 1.6 2.16-1.1 -1.9  2.00

271.0 2.60 268.20 271.0 2.8 2.55-1.2 -3.1  2.26

301.0 3.00 286.90 300.9 4.2 3.30-1.0 -4.6  1.33

332.0 4.00 290.60 331.9 6.1 3.31-0.4 -6.3  3.23

423.0 9.40 296.70 422.2 16.5 5.984.1 -16.0  5.93

514.0 12.20 282.80 511.6 33.3 4.189.5 -32.0  3.08

609.0 13.80 277.70 604.2 54.6 2.0713.3 -53.0  1.68

700.0 15.30 284.80 692.3 77.4 2.5617.8 -75.4  1.65

791.0 17.90 293.00 779.5 103.2 3.8426.3 -99.9  2.86
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Story Gulch

S22-T4S-R96W (N22 496) (Column Pattern)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

8509C-21 N22 496

DD Survey Calculation Method: Minimum Curvature

WELL @ 7602.0ft (Patterson 306)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 7602.0ft (Patterson 306)

North Reference:

Well 8509C-21 N22 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)

883.0 20.20 291.30 866.4 132.9 2.5737.6 -127.7  2.50

975.0 22.50 288.70 952.1 166.1 2.7049.0 -159.1  2.50

1,067.0 25.10 281.60 1,036.3 203.2 4.2058.6 -194.9  2.83

1,158.0 27.70 278.00 1,117.8 243.5 3.3565.4 -234.8  2.86

1,249.0 28.50 278.10 1,198.1 286.2 0.8871.4 -277.2  0.88

1,341.0 29.40 282.70 1,278.6 330.7 2.6179.5 -321.0  0.98

1,432.0 28.60 282.30 1,358.2 374.8 0.9089.0 -364.1 -0.88

1,524.0 27.40 282.20 1,439.4 418.0 1.3198.2 -406.3 -1.30

1,616.0 28.00 282.40 1,520.9 460.7 0.66107.3 -448.1  0.65

1,706.0 29.60 284.00 1,599.7 504.1 1.97117.2 -490.3  1.78

1,798.0 29.40 284.80 1,679.8 549.4 0.48128.5 -534.2 -0.22

1,889.0 28.20 285.10 1,759.5 593.2 1.33139.8 -576.5 -1.32

1,981.0 28.30 282.40 1,840.6 636.7 1.39150.2 -618.8  0.11

2,072.0 28.20 281.50 1,920.8 679.8 0.48159.1 -660.9 -0.11

2,168.0 25.00 276.50 2,006.6 722.6 4.07165.9 -703.3 -3.33

2,260.0 22.60 278.80 2,090.8 759.6 2.80170.8 -740.1 -2.61

2,351.0 17.50 276.90 2,176.2 790.6 5.65175.1 -771.0 -5.60

2,409.0 16.20 274.60 2,231.7 807.3 2.52176.8 -787.7 -2.24

2,501.0 18.20 281.50 2,319.6 834.4 3.10180.7 -814.6  2.17

2,592.0 20.40 287.90 2,405.5 864.4 3.35188.4 -843.6  2.42

2,684.0 26.80 287.60 2,489.8 901.1 6.96199.6 -878.7  6.96

2,776.0 30.80 287.20 2,570.4 945.3 4.35212.9 -921.0  4.35

2,867.0 32.10 280.90 2,648.0 992.7 3.88224.3 -967.0  1.43

2,959.0 31.00 279.40 2,726.4 1,040.8 1.47232.8 -1,014.4 -1.20

3,051.0 30.80 281.90 2,805.4 1,087.9 1.41241.6 -1,060.8 -0.22

3,142.0 32.70 281.80 2,882.8 1,135.8 2.09251.4 -1,107.7  2.09

3,234.0 33.50 282.50 2,959.8 1,186.0 0.96262.0 -1,156.8  0.87

3,325.0 30.50 281.70 3,037.0 1,234.3 3.33272.1 -1,203.9 -3.30

3,417.0 29.60 281.10 3,116.6 1,280.3 1.03281.2 -1,249.1 -0.98

3,508.0 29.40 281.40 3,195.8 1,325.1 0.27289.9 -1,293.0 -0.22

3,600.0 28.40 280.80 3,276.4 1,369.5 1.13298.5 -1,336.7 -1.09

3,692.0 31.50 287.30 3,356.1 1,415.4 4.87309.8 -1,381.1  3.37

3,783.0 34.10 288.60 3,432.6 1,464.5 2.96325.0 -1,428.0  2.86

3,875.0 34.20 284.70 3,508.7 1,516.0 2.38339.8 -1,477.5  0.11

3,967.0 35.30 285.50 3,584.3 1,568.4 1.29353.4 -1,528.1  1.20

4,058.0 34.90 282.50 3,658.8 1,620.7 1.95366.1 -1,578.8 -0.44

4,150.0 34.20 281.50 3,734.5 1,672.9 0.98376.9 -1,629.9 -0.76

4,242.0 31.70 282.00 3,811.7 1,722.9 2.73387.1 -1,678.9 -2.72

4,332.0 31.60 282.00 3,888.4 1,770.1 0.11396.9 -1,725.1 -0.11

4,425.0 29.80 279.60 3,968.3 1,817.6 2.34405.9 -1,771.7 -1.94

4,516.0 32.20 283.40 4,046.3 1,864.4 3.40415.2 -1,817.6  2.64

4,608.0 33.40 284.90 4,123.7 1,914.2 1.58427.4 -1,865.9  1.30

4,700.0 32.70 286.00 4,200.8 1,964.3 1.00440.8 -1,914.3 -0.76

4,792.0 32.20 283.70 4,278.4 2,013.7 1.45453.5 -1,962.0 -0.54

4,883.0 31.80 283.70 4,355.6 2,061.9 0.44464.9 -2,008.8 -0.44

4,974.0 32.50 285.80 4,432.6 2,110.3 1.45477.2 -2,055.6  0.77

5,065.0 34.20 287.70 4,508.6 2,160.2 2.19491.6 -2,103.5  1.87

5,157.0 34.40 285.90 4,584.6 2,211.9 1.12506.6 -2,153.2  0.22

5,249.0 34.60 285.90 4,660.5 2,264.0 0.22520.9 -2,203.3  0.22

5,340.0 34.70 283.90 4,735.3 2,315.7 1.25534.2 -2,253.3  0.11

5,432.0 33.10 284.80 4,811.7 2,367.0 1.82546.9 -2,303.0 -1.74

5,523.0 32.00 283.50 4,888.4 2,416.0 1.43558.9 -2,350.4 -1.21

5,615.0 31.70 285.70 4,966.5 2,464.5 1.30571.1 -2,397.4 -0.33
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Story Gulch

S22-T4S-R96W (N22 496) (Column Pattern)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

8509C-21 N22 496

DD Survey Calculation Method: Minimum Curvature

WELL @ 7602.0ft (Patterson 306)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 7602.0ft (Patterson 306)

North Reference:

Well 8509C-21 N22 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)

5,707.0 32.90 286.90 5,044.3 2,513.6 1.48584.9 -2,444.6  1.30

5,798.0 31.10 285.20 5,121.5 2,561.7 2.21598.3 -2,490.9 -1.98

5,890.0 29.40 284.30 5,200.9 2,608.0 1.91610.1 -2,535.7 -1.85

5,981.0 31.30 285.80 5,279.5 2,654.0 2.25622.0 -2,580.1  2.09

6,073.0 32.60 285.90 5,357.5 2,702.6 1.41635.3 -2,627.0  1.41

6,165.0 32.80 283.50 5,435.0 2,752.3 1.43647.9 -2,675.0  0.22

6,255.0 29.70 279.50 5,511.9 2,798.9 4.14657.3 -2,720.7 -3.44

6,347.0 29.70 280.10 5,591.8 2,844.5 0.32665.1 -2,765.7  0.00

6,438.0 28.10 279.80 5,671.5 2,888.4 1.77672.7 -2,809.0 -1.76

6,530.0 24.30 280.30 5,754.0 2,928.9 4.14679.8 -2,849.0 -4.13

6,621.0 21.70 279.40 5,837.8 2,964.4 2.88685.9 -2,884.0 -2.86

6,713.0 20.50 283.80 5,923.6 2,997.5 2.16692.5 -2,916.4 -1.30

6,804.0 22.60 288.50 6,008.2 3,030.8 2.99701.8 -2,948.5  2.31

6,896.0 22.30 287.60 6,093.3 3,065.8 0.50712.7 -2,981.9 -0.33

6,988.0 20.70 285.70 6,178.9 3,099.5 1.90722.4 -3,014.2 -1.74

7,079.0 19.40 284.70 6,264.4 3,130.7 1.48730.6 -3,044.3 -1.43

7,171.0 18.20 284.40 6,351.4 3,160.3 1.31738.0 -3,073.0 -1.30

7,263.0 17.80 283.70 6,438.9 3,188.7 0.49744.9 -3,100.6 -0.43

7,354.0 16.10 285.40 6,526.0 3,215.2 1.95751.6 -3,126.2 -1.87

7,446.0 12.40 286.00 6,615.1 3,237.9 4.02757.7 -3,148.0 -4.02

7,537.0 11.30 287.50 6,704.2 3,256.5 1.26763.1 -3,165.9 -1.21

7,629.0 10.20 285.40 6,794.6 3,273.6 1.27767.9 -3,182.4 -1.20

7,720.0 9.50 285.40 6,884.2 3,289.2 0.77772.1 -3,197.4 -0.77

7,812.0 8.80 285.00 6,975.1 3,303.8 0.76775.9 -3,211.5 -0.76

7,904.0 7.10 284.70 7,066.2 3,316.5 1.85779.2 -3,223.8 -1.85

7,995.0 4.70 279.10 7,156.7 3,325.9 2.71781.2 -3,232.9 -2.64

8,087.0 2.30 208.70 7,248.5 3,330.1 4.88780.2 -3,237.5 -2.61

8,178.0 1.40 184.70 7,339.5 3,330.5 1.28777.5 -3,238.5 -0.99

8,270.0 0.50 206.50 7,431.5 3,330.4 1.04776.0 -3,238.8 -0.98

8,361.0 0.40 150.20 7,522.5 3,330.3 0.48775.3 -3,238.8 -0.11

8,453.0 0.60 201.90 7,614.5 3,330.1 0.51774.6 -3,238.8  0.22

8,545.0 0.80 246.40 7,706.5 3,330.7 0.61773.9 -3,239.6  0.22

8,636.0 1.50 270.60 7,797.5 3,332.4 0.92773.7 -3,241.4  0.77

8,728.0 1.20 293.20 7,889.4 3,334.5 0.66774.1 -3,243.4 -0.33

8,819.0 1.20 338.90 7,980.4 3,336.0 1.02775.3 -3,244.7  0.00

8,911.0 0.90 301.60 8,072.4 3,337.2 0.79776.6 -3,245.6 -0.33

9,002.0 0.60 353.20 8,163.4 3,338.0 0.78777.5 -3,246.3 -0.33

9,094.0 0.90 266.90 8,255.4 3,338.9 1.14777.9 -3,247.1  0.33

9,185.0 2.10 244.20 8,346.4 3,340.9 1.45777.1 -3,249.3  1.32

9,215.0 1.90 250.10 8,376.3 3,341.7 0.96776.7 -3,250.3 -0.67

9,307.0 1.60 244.60 8,468.3 3,344.0 0.37775.7 -3,252.8 -0.33

9,398.0 1.80 54.60 8,559.3 3,344.1 3.72775.9 -3,252.8  0.22

9,490.0 1.50 38.40 8,651.2 3,342.6 0.60777.7 -3,250.9 -0.33

9,581.0 1.30 35.70 8,742.2 3,341.7 0.23779.5 -3,249.6 -0.22

9,672.0 0.40 346.70 8,833.2 3,341.4 1.19780.6 -3,249.0 -0.99

9,764.0 0.10 287.60 8,925.2 3,341.7 0.39781.0 -3,249.2 -0.33

9,856.0 0.50 138.90 9,017.2 3,341.4 0.64780.7 -3,249.0  0.43

9,947.0 1.30 202.40 9,108.2 3,341.3 1.28779.4 -3,249.1  0.88

10,034.0 0.40 135.80 9,195.2 3,341.2 1.38778.3 -3,249.3 -1.03

10,131.0 0.30 133.10 9,292.2 3,340.7 0.10777.9 -3,248.9 -0.10

10,223.0 0.50 210.40 9,384.2 3,340.6 0.57777.4 -3,248.9  0.22

10,314.0 1.70 239.40 9,475.2 3,341.7 1.41776.4 -3,250.3  1.32

10,406.0 0.50 282.30 9,567.1 3,343.0 1.50775.7 -3,251.8 -1.30
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Story Gulch

S22-T4S-R96W (N22 496) (Column Pattern)

Cathedral Energy Services

Survey Report

Well:

Wellbore:

8509C-21 N22 496

DD Survey Calculation Method: Minimum Curvature

WELL @ 7602.0ft (Patterson 306)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 7602.0ft (Patterson 306)

North Reference:

Well 8509C-21 N22 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)

10,589.0 0.60 15.60 9,750.1 3,343.8 0.44776.8 -3,252.3  0.05

10,680.0 1.20 356.60 9,841.1 3,344.1 0.73778.2 -3,252.3  0.66

10,772.0 0.60 329.00 9,933.1 3,344.7 0.79779.6 -3,252.6 -0.65

10,863.0 0.60 302.80 10,024.1 3,345.4 0.30780.3 -3,253.2  0.00

10,955.0 1.40 252.30 10,116.1 3,346.9 1.22780.2 -3,254.7  0.87

11,047.0 0.10 214.60 10,208.1 3,347.9 1.44779.8 -3,255.8 -1.41

11,139.0 0.20 214.20 10,300.1 3,347.9 0.11779.6 -3,256.0  0.11

11,230.0 1.10 249.60 10,391.1 3,348.7 1.04779.2 -3,256.9  0.99

11,322.0 1.80 247.70 10,483.0 3,350.6 0.76778.3 -3,259.0  0.76

11,413.0 2.60 231.10 10,574.0 3,353.1 1.12776.5 -3,262.0  0.88

11,504.0 2.90 237.10 10,664.9 3,355.9 0.46773.9 -3,265.5  0.33

11,596.0 3.60 250.50 10,756.7 3,360.0 1.12771.7 -3,270.2  0.76

11,687.0 3.70 232.20 10,847.5 3,364.2 1.28768.9 -3,275.2  0.11

11,779.0 4.70 227.20 10,939.3 3,368.2 1.16764.6 -3,280.3 Last Cathedral Survey @ 11,779' MD 1.09

11,847.0 5.00 227.20 11,007.1 3,371.4 0.44760.7 -3,284.5 Projection to Bit @ 11,847' 0.44

Target Name

     - hit/miss target

     - Shape

TVD

(ft)

Northing

(ft)

Easting

(ft)

+N/-S

(ft)

+E/-W

(ft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

8509C-21 N22 496 TGT (Column) 7,212.0 1,685,818.03 2,249,039.92780.6 -3,243.7 0.00  0.00 39° 41' 9.89 N 108° 10' 7.30 W

- actual wellpath misses target center by 7.3ft at 8050.8ft MD (7212.4 TVD, 781.1 N, -3236.4 E)
- Point

8509C-21 N22 496 PBHL (Column) 10,872.0 1,685,808.56 2,249,022.63770.6 -3,260.7 0.00  0.00 39° 41' 9.79 N 108° 10' 7.51 W

- actual wellpath misses target center by 16.0ft at 11710.5ft MD (10871.0 TVD, 768.0 N, -3276.4 E)
- Rectangle (sides W30.0 H50.0 D0.0)
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Vertical
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Local Coordinates

Comment

Design Annotations

11,779.0 10,939.3 -3,280.3764.6 Last Cathedral Survey @ 11,779' MD

11,847.0 11,007.1 -3,284.5760.7 Projection to Bit @ 11,847'
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