
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 53.10° (1100 ft/in)

Hagen Federal 15-16B TGT

Hagen Federal 15-16B PBHL (1190' FSL & 1067' FEL)

Surface Casing

KOP @ 200'

EOB @ Inc. = 35.01°

Start 3° Drop

EOD @ Inc. = 0°

TD @ 8,697.5' MD

Permit TD @ 8,797.5' MD

Ohio Creek

Mesaverde Marker

Williams Fork

Top Gas

Coal Ridge

Rollins

Project: S. Piceance (Parachute)
Site: PC-22 Pad NENW 2 7S 95W
Well: Hagen Federal 15-16B

Wellbore: OH
Design: Plan #1
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KOP @ 200'

EOB @ Inc. = 35.01°

Start 3° Drop

EOD @ Inc. = 0°

TD @ 8,697.5' MD

Permit TD @ 8,797.5' MD

Surface Hole Location
Hagen Federal 15-16B
608' FNL & 1774' FWL

Lat : 39.428594
Long : -107.986492

FORMATION TOP DETAILS

TVDPath MDPath Formation
4368.0 5118.0 Ohio Creek
4579.0 5374.7 Mesaverde Marker
5322.0 6175.4 Williams Fork
5614.0 6468.5 Top Gas
7160.0 8014.5 Coal Ridge
7693.0 8547.5 Rollins

Plan #1
Hagen Federal 15-16B

135XXX; SC
KB=22' @ 6543.0ft (Patterson 303)

Ground Elevation @ 6521.0
North American Datum 1983

Well Hagen Federal 15-16B, True North

DESIGN  TARGET  DETAILS

Name +N/-S +E/-W Northing Easting Latitude Longitude
Hagen Federal 15-16B TGT 1770.3 2357.9 1592314.74 2300136.56 39.433454 -107.978144
Hagen Federal 15-16B PBHL (1190' FSL & 1067' FEL)1770.3 2357.9 1592314.74 2300136.56 39.433454 -107.978144

Azimuths to True North
Magnetic North: 10.10°

Magnetic Field
Strength: 52083.3snT

Dip Angle: 65.66°
Date: 2/6/2013

Model: IGRF200510

T M

SECTION DETAILS

Sec MD Inc Azi TVD +N/-S +E/-W Dleg TFace VSect Target
1 0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.0
2 200.0 0.00 0.00 200.0 0.0 0.0 0.00 0.00 0.0
3 1367.0 35.01 53.10 1295.7 207.5 276.4 3.00 53.10 345.6
4 5301.5 35.01 53.10 4518.3 1562.8 2081.5 0.00 0.00 2602.9
5 6468.5 0.00 0.00 5614.0 1770.3 2357.9 3.00 180.00 2948.5 Hagen Federal 15-16B TGT
6 8697.5 0.00 0.00 7843.0 1770.3 2357.9 0.00 0.00 2948.5 Hagen Federal 15-16B PBHL (1190' FSL & 1067' FEL)
7 8797.5 0.00 0.00 7943.0 1770.3 2357.9 0.00 0.00 2948.5
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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

Planning Report

Well:

Wellbore:

Hagen Federal 15-16B

OH

Survey Calculation Method: Minimum Curvature

KB=22' @ 6543.0ft (Patterson 303)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

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

North Reference:

Well Hagen Federal 15-16B

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 Federal 15-16B

ft

ft

0.0

0.0

1,590,609.63

2,297,731.08

6,521.0Wellhead Elevation: ft0.0

39.428594

-107.986492

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

OH

Model NameMagnetics

IGRF200510 2/6/2013 10.10 65.66 52,083

Phase:Version:

Audit Notes:

Design Plan #1

PLAN

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

53.100.00.00.0

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

TFO

(°)

+N/-S

(ft)

Measured

Depth

(ft)

Vertical 

Depth

(ft)

Dogleg

Rate

(°/100ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Plan Sections

Target

0.000.000.000.000.00.00.00.000.000.0

0.000.000.000.000.00.0200.00.000.00200.0

53.100.003.003.00276.4207.51,295.753.1035.011,367.0

0.000.000.000.002,081.51,562.84,518.353.1035.015,301.5

180.000.00-3.003.002,357.91,770.35,614.00.000.006,468.5 Hagen Federal 15-16B TGT

0.000.000.000.002,357.91,770.37,843.00.000.008,697.5 Hagen Federal 15-16B PBHL (1190' FSL & 1067' FEL)

0.000.000.000.002,357.91,770.37,943.00.000.008,797.5
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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

Planning Report

Well:

Wellbore:

Hagen Federal 15-16B

OH

Survey Calculation Method: Minimum Curvature

KB=22' @ 6543.0ft (Patterson 303)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

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

North Reference:

Well Hagen Federal 15-16B

True

Measured

Depth

(ft)
Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)
+N/-S

(ft)

Planned Survey

Vertical 

Depth

(ft)

Comments /

Formations

Build

Rate

(°/100ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0  0.00

100.0 0.00 0.00 100.0 0.0 0.000.0 0.0  0.00

200.0 0.00 0.00 200.0 0.0 0.000.0 0.0 KOP @ 200' 0.00

300.0 3.00 53.10 300.0 2.6 3.001.6 2.1  3.00

400.0 6.00 53.10 399.6 10.5 3.006.3 8.4  3.00

500.0 9.00 53.10 498.8 23.5 3.0014.1 18.8  3.00

600.0 12.00 53.10 597.1 41.7 3.0025.1 33.4  3.00

700.0 15.00 53.10 694.3 65.1 3.0039.1 52.0  3.00

800.0 18.00 53.10 790.2 93.5 3.0056.1 74.8  3.00

900.0 21.00 53.10 884.4 126.9 3.0076.2 101.4  3.00

1,000.0 24.00 53.10 976.8 165.1 3.0099.1 132.0  3.00

1,100.0 27.00 53.10 1,067.1 208.2 3.00125.0 166.5  3.00

1,200.0 30.00 53.10 1,154.9 255.9 3.00153.6 204.6  3.00

1,300.0 33.00 53.10 1,240.2 308.1 3.00185.0 246.4  3.00

1,367.0 35.01 53.10 1,295.7 345.6 3.00207.5 276.4 EOB @ Inc. = 35.01° 3.00

1,400.0 35.01 53.10 1,322.8 364.5 0.00218.9 291.5  0.00

1,467.0 35.01 53.10 1,377.6 403.0 0.00241.9 322.2 Surface Casing 0.00

1,500.0 35.01 53.10 1,404.7 421.9 0.00253.3 337.4  0.00

1,600.0 35.01 53.10 1,486.6 479.3 0.00287.8 383.3  0.00

1,700.0 35.01 53.10 1,568.5 536.6 0.00322.2 429.1  0.00

1,800.0 35.01 53.10 1,650.4 594.0 0.00356.6 475.0  0.00

1,900.0 35.01 53.10 1,732.3 651.4 0.00391.1 520.9  0.00

2,000.0 35.01 53.10 1,814.2 708.8 0.00425.5 566.8  0.00

2,100.0 35.01 53.10 1,896.1 766.1 0.00460.0 612.7  0.00

2,200.0 35.01 53.10 1,978.0 823.5 0.00494.4 658.5  0.00

2,300.0 35.01 53.10 2,059.9 880.9 0.00528.9 704.4  0.00

2,400.0 35.01 53.10 2,141.8 938.2 0.00563.3 750.3  0.00

2,500.0 35.01 53.10 2,223.7 995.6 0.00597.8 796.2  0.00

2,600.0 35.01 53.10 2,305.6 1,053.0 0.00632.2 842.1  0.00

2,700.0 35.01 53.10 2,387.5 1,110.4 0.00666.7 888.0  0.00

2,800.0 35.01 53.10 2,469.4 1,167.7 0.00701.1 933.8  0.00

2,900.0 35.01 53.10 2,551.3 1,225.1 0.00735.6 979.7  0.00

3,000.0 35.01 53.10 2,633.2 1,282.5 0.00770.0 1,025.6  0.00

3,100.0 35.01 53.10 2,715.1 1,339.9 0.00804.5 1,071.5  0.00

3,200.0 35.01 53.10 2,797.0 1,397.2 0.00838.9 1,117.4  0.00

3,300.0 35.01 53.10 2,878.9 1,454.6 0.00873.3 1,163.2  0.00

3,400.0 35.01 53.10 2,960.8 1,512.0 0.00907.8 1,209.1  0.00

3,500.0 35.01 53.10 3,042.8 1,569.3 0.00942.2 1,255.0  0.00

3,600.0 35.01 53.10 3,124.7 1,626.7 0.00976.7 1,300.9  0.00

3,700.0 35.01 53.10 3,206.6 1,684.1 0.001,011.1 1,346.8  0.00

3,800.0 35.01 53.10 3,288.5 1,741.5 0.001,045.6 1,392.6  0.00

3,900.0 35.01 53.10 3,370.4 1,798.8 0.001,080.0 1,438.5  0.00

4,000.0 35.01 53.10 3,452.3 1,856.2 0.001,114.5 1,484.4  0.00

4,100.0 35.01 53.10 3,534.2 1,913.6 0.001,148.9 1,530.3  0.00

4,200.0 35.01 53.10 3,616.1 1,971.0 0.001,183.4 1,576.2  0.00

4,300.0 35.01 53.10 3,698.0 2,028.3 0.001,217.8 1,622.0  0.00

4,400.0 35.01 53.10 3,779.9 2,085.7 0.001,252.3 1,667.9  0.00

4,500.0 35.01 53.10 3,861.8 2,143.1 0.001,286.7 1,713.8  0.00

4,600.0 35.01 53.10 3,943.7 2,200.4 0.001,321.2 1,759.7  0.00

4,700.0 35.01 53.10 4,025.6 2,257.8 0.001,355.6 1,805.6  0.00

4,800.0 35.01 53.10 4,107.5 2,315.2 0.001,390.0 1,851.4  0.00

4,900.0 35.01 53.10 4,189.4 2,372.6 0.001,424.5 1,897.3  0.00
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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

Planning Report

Well:

Wellbore:

Hagen Federal 15-16B

OH

Survey Calculation Method: Minimum Curvature

KB=22' @ 6543.0ft (Patterson 303)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

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

North Reference:

Well Hagen Federal 15-16B

True

Measured

Depth

(ft)
Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)
+N/-S

(ft)

Planned Survey

Vertical 

Depth

(ft)

Comments /

Formations

Build

Rate

(°/100ft)

5,000.0 35.01 53.10 4,271.3 2,429.9 0.001,458.9 1,943.2  0.00

5,100.0 35.01 53.10 4,353.2 2,487.3 0.001,493.4 1,989.1  0.00

5,118.0 35.01 53.10 4,368.0 2,497.7 0.001,499.6 1,997.4 Ohio Creek 0.00

5,200.0 35.01 53.10 4,435.1 2,544.7 0.001,527.8 2,035.0  0.00

5,301.5 35.01 53.10 4,518.3 2,602.9 0.001,562.8 2,081.5 Start 3° Drop 0.00

5,374.7 32.81 53.10 4,579.0 2,643.7 3.001,587.3 2,114.2 Mesaverde Marker-3.00

5,400.0 32.06 53.10 4,600.4 2,657.3 3.001,595.5 2,125.0 -3.00

5,500.0 29.06 53.10 4,686.5 2,708.1 3.001,626.0 2,165.7 -3.00

5,600.0 26.06 53.10 4,775.1 2,754.4 3.001,653.8 2,202.7 -3.00

5,700.0 23.06 53.10 4,866.1 2,796.0 3.001,678.7 2,235.9 -3.00

5,800.0 20.06 53.10 4,959.1 2,832.7 3.001,700.8 2,265.3 -3.00

5,900.0 17.06 53.10 5,053.8 2,864.5 3.001,719.9 2,290.7 -3.00

6,000.0 14.06 53.10 5,150.2 2,891.3 3.001,736.0 2,312.2 -3.00

6,100.0 11.06 53.10 5,247.8 2,913.1 3.001,749.0 2,329.6 -3.00

6,175.4 8.79 53.10 5,322.0 2,926.0 3.001,756.8 2,340.0 Williams Fork-3.00

6,200.0 8.06 53.10 5,346.4 2,929.7 3.001,759.0 2,342.8 -3.00

6,300.0 5.06 53.10 5,445.7 2,941.1 3.001,765.8 2,352.0 -3.00

6,400.0 2.06 53.10 5,545.5 2,947.3 3.001,769.6 2,356.9 -3.00

6,468.5 0.00 0.00 5,614.0 2,948.5 3.001,770.3 2,357.9 EOD @ Inc. = 0° - Top Gas-3.00

6,500.0 0.00 0.00 5,645.5 2,948.5 0.001,770.3 2,357.9  0.00

6,600.0 0.00 0.00 5,745.5 2,948.5 0.001,770.3 2,357.9  0.00

6,700.0 0.00 0.00 5,845.5 2,948.5 0.001,770.3 2,357.9  0.00

6,800.0 0.00 0.00 5,945.5 2,948.5 0.001,770.3 2,357.9  0.00

6,900.0 0.00 0.00 6,045.5 2,948.5 0.001,770.3 2,357.9  0.00

7,000.0 0.00 0.00 6,145.5 2,948.5 0.001,770.3 2,357.9  0.00

7,100.0 0.00 0.00 6,245.5 2,948.5 0.001,770.3 2,357.9  0.00

7,200.0 0.00 0.00 6,345.5 2,948.5 0.001,770.3 2,357.9  0.00

7,300.0 0.00 0.00 6,445.5 2,948.5 0.001,770.3 2,357.9  0.00

7,400.0 0.00 0.00 6,545.5 2,948.5 0.001,770.3 2,357.9  0.00

7,500.0 0.00 0.00 6,645.5 2,948.5 0.001,770.3 2,357.9  0.00

7,600.0 0.00 0.00 6,745.5 2,948.5 0.001,770.3 2,357.9  0.00

7,700.0 0.00 0.00 6,845.5 2,948.5 0.001,770.3 2,357.9  0.00

7,800.0 0.00 0.00 6,945.5 2,948.5 0.001,770.3 2,357.9  0.00

7,900.0 0.00 0.00 7,045.5 2,948.5 0.001,770.3 2,357.9  0.00

8,000.0 0.00 0.00 7,145.5 2,948.5 0.001,770.3 2,357.9  0.00

8,014.5 0.00 0.00 7,160.0 2,948.5 0.001,770.3 2,357.9 Coal Ridge 0.00

8,100.0 0.00 0.00 7,245.5 2,948.5 0.001,770.3 2,357.9  0.00

8,200.0 0.00 0.00 7,345.5 2,948.5 0.001,770.3 2,357.9  0.00

8,300.0 0.00 0.00 7,445.5 2,948.5 0.001,770.3 2,357.9  0.00

8,400.0 0.00 0.00 7,545.5 2,948.5 0.001,770.3 2,357.9  0.00

8,500.0 0.00 0.00 7,645.5 2,948.5 0.001,770.3 2,357.9  0.00

8,547.5 0.00 0.00 7,693.0 2,948.5 0.001,770.3 2,357.9 Rollins 0.00

8,600.0 0.00 0.00 7,745.5 2,948.5 0.001,770.3 2,357.9  0.00

8,697.5 0.00 0.00 7,843.0 2,948.5 0.001,770.3 2,357.9 TD @ 8,697.5' MD 0.00

8,700.0 0.00 0.00 7,845.5 2,948.5 0.001,770.3 2,357.9  0.00

8,797.5 0.00 0.00 7,943.0 2,948.5 0.001,770.3 2,357.9 Permit TD @ 8,797.5' MD 0.00
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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

Planning Report

Well:

Wellbore:

Hagen Federal 15-16B

OH

Survey Calculation Method: Minimum Curvature

KB=22' @ 6543.0ft (Patterson 303)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

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

North Reference:

Well Hagen Federal 15-16B

True

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 Federal 15-16B TGT 5,614.0 1,592,314.74 2,300,136.561,770.3 2,357.9 0.00  0.00 39.433454 -107.978144

- plan hits target center
- Point

Hagen Federal 15-16B PBHL (1190' FSL & 1067' FEL)7,843.0 1,592,314.74 2,300,136.561,770.3 2,357.9 0.00  0.00 39.433454 -107.978144

- plan hits target center
- Circle (radius 25.0)

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

Surface Casing1,377.61,467.0

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

5,118.0 4,368.0 Ohio Creek

5,374.7 4,579.0 Mesaverde Marker

6,175.4 5,322.0 Williams Fork

6,468.5 5,614.0 Top Gas

8,014.5 7,160.0 Coal Ridge

8,547.5 7,693.0 Rollins

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

200.0 200.0 0.0 0.0 KOP @ 200'

1,367.0 1,295.7 207.5 276.4 EOB @ Inc. = 35.01°

5,301.5 4,518.3 1,562.8 2,081.5 Start 3° Drop

6,468.5 5,614.0 1,770.3 2,357.9 EOD @ Inc. = 0°

8,697.5 7,843.0 1,770.3 2,357.9 TD @ 8,697.5' MD

8,797.5 7,943.0 1,770.3 2,357.9 Permit TD @ 8,797.5' MD
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