
Box Tolerances
348' N, 52' S, 344' E, 56' W 

of BHL

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

T
ru

e 
V

er
tic

al
 D

ep
th

 (
11

00
 f

t/i
n)

0 1000 2000 3000 4000 5000 6000 7000

Vertical Section at 19.75° (1100 ft/in)

Hagen 15-14D TGT

Hagen 15-14D PBHL (1181' FSL & 2030' FWL)

Last Cathedral Survey @ 7,820' MD

Projection to Bit @ 7,875'

Project: S. Piceance (Parachute)
Site: PC-22 Pad NENW 2 7S 95W
Well: Hagen 15-14D

Wellbore: OH
Design: FINAL

-200

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

S
ou

th
(-

)/
N

or
th

(+
) 

(3
00

 f
t/i

n)

-500 -400 -300 -200 -100 0 100 200 300 400 500 600 700

West(-)/East(+) (300 ft/in)

Hagen 15-14D PBHL (1181' FSL & 2030' FWL)

Last Cathedral Survey @ 7,820' MD

Projection to Bit @ 7,875'

Surface Hole Location
Hagen 15-14D

Lat : 39.428713
Long : -107.986594

FINAL
Hagen 15-14D

135258/245755 (SH) 135295/245855 (MH); SC
KB=22' @ 6543.0ft (Patterson 303)

Ground Elevation @ 6521.0
North American Datum 1983

Well Hagen 15-14D, True North

Azimuths to True North
Magnetic North: 10.04°

Magnetic Field
Strength: 52044.8snT

Dip Angle: 65.64°
Date: 7/1/2013

Model: IGRF200510

T M

Approximate Bottom Hole Location
Hagen 15-14D

Lat : 39.430750
Long : -107.985692



Box Tolerances
348' N, 52' S, 344' E, 56' W 

of BHL

Project: S. Piceance (Parachute)
Site: PC-22 Pad NENW 2 7S 95W
Well: Hagen 15-14D

Wellbore: OH
Design: FINAL

700

710

720

730

740

750

760

770

780

790

S
ou

th
(-

)/
N

or
th

(+
) 

(1
0 

ft/
in

)

240 250 260 270 280 290 300

West(-)/East(+) (10 ft/in)

Hagen 15-14D PBHL (1181' FSL & 2030' FWL)

2850

Last Cathedral Survey @ 7,820' MD

Projection to Bit @ 7,875'

Azimuths to True North
Magnetic North: 10.04°

Magnetic Field
Strength: 52044.8snT

Dip Angle: 65.64°
Date: 7/1/2013

Model: IGRF200510

T M



Box Tolerances
348' N, 52' S, 344' E, 56' W 

of BHL
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Wellbore: OH
Design: FINAL

-3000

-2000

-1000

0

1000

2000

S
ou

th
(-

)/
N

or
th

(+
) 

(6
50

 f
t/i

n)

-1000 0 1000 2000

West(-)/East(+) (650 ft/in)

0

50
01
0

0
0

1
5

0
0

20
0025

0030
0035

0040
0045

00

50
00

55
00

6000
6

5
0

0

70007
5

0
0

Hagen Federal 22-4B/FINAL

0500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500
6000650070007500

0

5
0

0

1
0

0
0

1
5

0
0

2
0

0
0

2
5

0
0

3
0

0
0

3
5

0
0

40
0

0

45
0

0

5
0

0
0

5
5

0
0

6000650070007500

Hagen Federal 22-2D/Plan #2

0

5
0

0
1

0
00

15
00

2
0

0
0

25
00

3
0

0
0

3
5

0
0

40
00

45
00

5
0

0
0

5500

60
00

6500

7
0

0
0

7500

Hagen 22-3B/FINAL
0500

Hagen Federal 22-4D/SURVEYS

0500
1000

1500
2000

2500
3000

3500
4000

4500
5000

5500

6000650070007500

Hagen 22-3A/Plan #2

05
0

0

1
0

0
0

1
5

0
0

20
0

0

2
5

00

3
00

0

3
5

0
0

400
0

45
0

0

5
0

0
0

Hagen Federal 22-1A/Plan #2

0500

1000

1500

2000

2500

3000

3500

4000

4500

5000
5500

60
00

6500
70

0
0

7
5

0
0

Hagen 15-14C/FINAL

0

50
0

1
0

0
0

1
5

0
0

20
00

25
00

30
00

35
00

40
00

45
00

50
00

55
00

6000650070007500

Hagen Federal 22-2DD/Plan #2

05
0

0

1
0

0
0

1
5

0
0

2
0

0
0

2
5

0
0

3
0

0
0

3
5

0
0

40
0

0

45
0

0

5
0

0
0

5
5

0
0

6000650070007500

Hagen Federal 22-1AA/Plan #2

0500

1000

1500

2000

2500

3000

3500

4000

4500

500055006000650070007500Hagen Federal 22-5AA/Plan #2

0500

1000

Hagen Federal 15-16B/SURVEYS

0

50
0

10
0

0

1
5

0
0

20
00

25
00

30
00

35
00

40
00

45
00

50
00

55
00

6000650070007500

Hagen Federal 22-8A/Plan #2

05
0

0

Hagen Federal 22-4C/SURVEYS

0500

1000

Hagen Clem 15-10C/SURVEYS

0500

Hagen Federal 22-5A/SURVEYS

0500

1000

1500

2000

2500

3000

3500

4000

Hagen 15-14A/SURVEYS

0

5
0

0

1
0

0
0

1
5

0
0

2
0

0
0

2
5

0
0

3
0

0
0

3
5

0
0

40
0

0

45
0

0

5
0

0
0

5
5

0
0

6000650070007500

Hagen Federal 22-1D/Plan #2

0500
1000

1500

2000

2500

3000

3500

4000

4500

5000
5500

6000650070007500

Hagen 22-3D/Plan #2

0500

1000

1500

2000

2500

3000

3500

4000

4500

5000
5500

6000650070007500

Hagen Federal 15-16C/Plan #2

0
500

1000

1500

2000

2500

3000

3500

4000

4500
50005500

6000

6500

7
00

0

7500

Hagen 15-13D/FINAL

0500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500
6000

6500
7

00
0

750
0

Hagen 15-14D/FINAL

Azimuths to True North
Magnetic North: 10.04°

Magnetic Field
Strength: 52044.8snT

Dip Angle: 65.64°
Date: 7/1/2013

Model: IGRF200510

T M



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

PC-22 Pad NENW 2 7S 95W

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Hagen 15-14D

OH Survey Calculation Method: Minimum Curvature

KB=22' @ 6543.0ft (Patterson 303)

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 6543.0ft (Patterson 303)

North Reference:

Well Hagen 15-14D

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:

PC-22 Pad NENW 2 7S 95W

ft

Lat/Long ft

ft

°-1.57Slot Radius: in13.200

1,590,596.09

2,297,773.66

0.0

39.428560

-107.986340

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Hagen 15-14D

ft

ft

0.0

0.0

1,590,653.75

2,297,703.47

6,521.0Wellhead Elevation: ft0.0

39.428713

-107.986594

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

OH

Model NameMagnetics

IGRF200510 7/1/2013 10.04 65.64 52,045

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

19.750.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 7/17/2013

Geolink MWD Geolink MWD110.0 7,875.0 Survey #1 (OH)

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

110.0 0.40 1.40 110.0 0.4 0.360.4 0.0  0.36

141.0 0.70 6.60 141.0 0.7 0.980.7 0.0  0.97

171.0 1.00 15.50 171.0 1.1 1.091.1 0.1  1.00

202.0 1.20 29.00 202.0 1.7 1.051.7 0.4  0.65

232.0 1.50 33.80 232.0 2.4 1.072.3 0.7  1.00

262.0 1.40 34.30 262.0 3.1 0.342.9 1.2 -0.33

293.0 1.70 33.50 293.0 3.9 0.973.6 1.6  0.97

324.0 2.20 34.70 323.9 4.9 1.624.5 2.2  1.61

354.0 2.80 30.70 353.9 6.2 2.085.6 2.9  2.00

385.0 3.40 27.20 384.9 7.9 2.037.0 3.7  1.94

478.0 5.60 21.20 477.6 15.1 2.4213.7 6.6  2.37

570.0 8.00 20.00 568.9 26.0 2.6123.9 10.4  2.61
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

PC-22 Pad NENW 2 7S 95W

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Hagen 15-14D

OH Survey Calculation Method: Minimum Curvature

KB=22' @ 6543.0ft (Patterson 303)

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 6543.0ft (Patterson 303)

North Reference:

Well Hagen 15-14D

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)

661.0 9.30 17.80 658.9 39.7 1.4736.9 14.8  1.43

753.0 9.90 18.80 749.6 55.1 0.6851.4 19.7  0.65

845.0 10.70 18.10 840.1 71.5 0.8867.0 24.9  0.87

937.0 10.40 18.00 930.6 88.3 0.3383.1 30.1 -0.33

995.0 9.90 18.70 987.6 98.6 0.8992.8 33.3 -0.86

1,071.0 10.00 18.40 1,062.5 111.7 0.15105.2 37.5  0.13

1,163.0 10.00 18.20 1,153.1 127.7 0.04120.4 42.5  0.00

1,254.0 9.80 19.80 1,242.8 143.3 0.37135.2 47.6 -0.22

1,345.0 9.70 20.00 1,332.4 158.7 0.12149.7 52.8 -0.11

1,436.0 9.70 20.10 1,422.1 174.0 0.02164.1 58.1  0.00

1,528.0 9.50 20.50 1,512.8 189.4 0.23178.4 63.4 -0.22

1,620.0 9.40 19.00 1,603.6 204.5 0.29192.7 68.5 -0.11

1,712.0 9.20 20.30 1,694.4 219.4 0.32206.7 73.5 -0.22

1,803.0 8.80 20.50 1,784.3 233.6 0.44220.0 78.5 -0.44

1,894.0 8.30 22.80 1,874.3 247.1 0.67232.6 83.5 -0.55

1,986.0 8.00 24.00 1,965.3 260.1 0.37244.6 88.6 -0.33

2,077.0 7.80 25.70 2,055.5 272.6 0.34255.9 93.9 -0.22

2,169.0 8.90 24.40 2,146.5 285.9 1.21268.0 99.5  1.20

2,261.0 8.40 22.30 2,237.4 299.7 0.64280.7 105.0 -0.54

2,352.0 7.90 22.40 2,327.5 312.6 0.55292.6 109.9 -0.55

2,444.0 8.70 22.00 2,418.6 325.8 0.87304.9 115.0  0.87

2,535.0 9.30 21.60 2,508.4 340.1 0.66318.2 120.2  0.66

2,627.0 8.70 21.60 2,599.3 354.5 0.65331.5 125.5 -0.65

2,719.0 9.50 19.50 2,690.1 369.0 0.94345.2 130.6  0.87

2,811.0 9.50 21.30 2,780.9 384.2 0.32359.4 135.9  0.00

2,902.0 9.20 20.30 2,870.7 399.0 0.37373.2 141.2 -0.33

2,994.0 8.60 20.20 2,961.6 413.2 0.65386.6 146.1 -0.65

3,085.0 9.50 17.90 3,051.4 427.5 1.07400.1 150.8  0.99

3,176.0 8.80 20.20 3,141.3 442.0 0.87413.8 155.5 -0.77

3,268.0 8.30 21.90 3,232.3 455.6 0.61426.5 160.4 -0.54

3,359.0 9.00 18.52 3,322.2 469.3 0.95439.4 165.1  0.77

3,451.0 8.40 20.10 3,413.2 483.2 0.70452.5 169.7 -0.65

3,542.0 9.20 18.10 3,503.1 497.2 0.94465.7 174.2  0.88

3,633.0 9.00 17.20 3,592.9 511.5 0.27479.4 178.6 -0.22

3,725.0 8.60 19.50 3,683.9 525.6 0.58492.7 183.0 -0.43

3,816.0 7.90 19.50 3,773.9 538.7 0.77505.1 187.4 -0.77

3,908.0 8.80 16.90 3,864.9 552.0 1.06517.8 191.5  0.98

3,999.0 8.50 18.40 3,954.9 565.7 0.41530.8 195.7 -0.33

4,091.0 7.50 18.30 4,046.0 578.5 1.09542.9 199.7 -1.09

4,182.0 9.00 18.90 4,136.1 591.5 1.65555.3 203.9  1.65

4,274.0 8.80 23.40 4,227.0 605.8 0.79568.6 209.0 -0.22

4,365.0 8.20 20.80 4,317.0 619.2 0.78581.0 214.1 -0.66

4,457.0 8.40 28.60 4,408.0 632.4 1.24593.1 219.6  0.22

4,549.0 9.40 25.60 4,498.9 646.5 1.20605.8 226.1  1.09

4,641.0 8.60 26.40 4,589.8 660.8 0.88618.7 232.4 -0.87

4,732.0 8.30 22.90 4,679.8 674.1 0.65630.8 238.0 -0.33

4,823.0 8.60 19.00 4,769.8 687.5 0.71643.3 242.7  0.33

4,915.0 9.40 18.40 4,860.7 701.9 0.88656.9 247.4  0.87

5,006.0 8.80 17.20 4,950.5 716.3 0.69670.7 251.8 -0.66

5,097.0 9.60 22.80 5,040.3 730.8 1.32684.3 256.8  0.88

5,189.0 9.00 25.10 5,131.1 745.6 0.77697.9 262.8 -0.65

5,280.0 7.70 24.20 5,221.2 758.8 1.44709.9 268.3 -1.43

5,372.0 6.90 24.50 5,312.4 770.4 0.87720.5 273.1 -0.87
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

PC-22 Pad NENW 2 7S 95W

Cathedral Energy Services

Survey Report

Well:

Wellbore:

Hagen 15-14D

OH Survey Calculation Method: Minimum Curvature

KB=22' @ 6543.0ft (Patterson 303)

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: KB=22' @ 6543.0ft (Patterson 303)

North Reference:

Well Hagen 15-14D

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)

5,464.0 5.80 30.90 5,403.8 780.5 1.42729.6 277.8 -1.20

5,556.0 4.10 32.50 5,495.5 788.3 1.85736.3 282.0 -1.85

5,647.0 3.00 36.40 5,586.3 793.7 1.24741.0 285.1 -1.21

5,739.0 1.50 26.50 5,678.3 797.2 1.68744.0 287.1 -1.63

5,830.0 1.10 37.80 5,769.2 799.3 0.52745.8 288.1 -0.44

5,921.0 1.00 39.90 5,860.2 800.8 0.12747.1 289.2 -0.11

6,013.0 0.50 20.50 5,952.2 802.0 0.60748.0 289.8 -0.54

6,104.0 0.20 357.60 6,043.2 802.5 0.36748.6 290.0 -0.33

6,196.0 0.40 274.90 6,135.2 802.6 0.46748.8 289.7  0.22

6,287.0 1.00 263.70 6,226.2 802.2 0.67748.7 288.5  0.66

6,379.0 0.80 276.50 6,318.2 801.7 0.31748.7 287.1 -0.22

6,471.0 0.30 218.90 6,410.2 801.3 0.75748.6 286.3 -0.54

6,562.0 0.90 246.00 6,501.2 800.6 0.71748.1 285.5  0.66

6,653.0 0.70 290.30 6,592.2 800.1 0.69748.0 284.3 -0.22

6,745.0 0.70 298.50 6,684.2 800.2 0.11748.5 283.3  0.00

6,836.0 1.00 287.00 6,775.2 800.2 0.38749.0 282.1  0.33

6,927.0 1.20 263.00 6,866.1 799.8 0.55749.1 280.4  0.22

7,019.0 1.90 262.40 6,958.1 798.6 0.76748.8 277.9  0.76

7,111.0 1.00 252.00 7,050.1 797.4 1.02748.3 275.6 -0.98

7,202.0 0.90 213.50 7,141.1 796.2 0.70747.5 274.5 -0.11

7,294.0 1.50 255.30 7,233.0 794.9 1.11746.6 272.9  0.65

7,386.0 1.50 258.90 7,325.0 793.6 0.10746.0 270.6  0.00

7,477.0 1.50 261.10 7,416.0 792.4 0.06745.6 268.2  0.00

7,567.0 1.90 258.10 7,505.9 791.0 0.46745.1 265.6  0.44

7,659.0 2.20 252.30 7,597.9 789.2 0.40744.3 262.4  0.33

7,751.0 2.20 251.70 7,689.8 787.0 0.03743.2 259.1  0.00

7,820.0 1.90 252.30 7,758.8 785.5 0.44742.4 256.7 Last Cathedral Survey @ 7,820' MD-0.43

7,875.0 1.90 252.30 7,813.7 784.4 0.00741.9 255.0 Projection to Bit @ 7,875' 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.

(°)

Hagen 15-14D TGT 5,679.0 1,591,387.92 2,297,997.94742.0 274.3 0.00  0.00 39.430750 -107.985623

- actual wellpath misses target center by 13.0ft at 5739.6ft MD (5678.8 TVD, 744.0 N, 287.1 E)
- Point

Hagen 15-14D PBHL (1181' FSL & 2030' FWL) 7,755.0 1,591,387.92 2,297,997.94742.0 274.3 0.00  0.00 39.430750 -107.985623

- actual wellpath misses target center by 17.4ft at 7815.6ft MD (7754.4 TVD, 742.5 N, 256.9 E)
- Circle (radius 25.0)

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Design Annotations

7,820.0 7,758.8 256.7742.4 Last Cathedral Survey @ 7,820' MD

7,875.0 7,813.7 255.0741.9 Projection to Bit @ 7,875'
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