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Vertical Section at 177.50° (1500 ft/in)

3415A BH Tgt

7"

Curve KOP @ 5128' MD

LP @ 5946' MD

EOT; Azm=180°

Top Niobrara

Project: Weld	County,	CO
Site: S27‐T10N‐R58W
Well: Razor	#27I‐3415A

Wellbore: HZ
Design: Plan	#2
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LP @ 5946' MD

EOT; Azm=180°

Azimuths to True North
Magnetic North: 8.14°

Magnetic Field
Strength: 53242.6snT

Dip Angle: 67.46°
Date: 4/24/2013

Model: IGRF2010

T M

Surface Hole Location
Razor #27I-3415A

X: 3458362.09
Y: 1541815.93

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting
3415A BH Tgt 5649.0 -7120.6 310.7 1534702.38 3458805.68
3415A BHL 5649.0 -7620.8 318.5 1534202.38 3458822.78

Plan #2
Razor #27I-3415A

WELL @ 4773.0ft (Original Well Elev)
Ground Elevation @ 4756.5
North American Datum 1983

Well Razor #27I-3415A, True North

SECTION DETAILS

Sec MD Inc Azi TVD +N/-S +E/-W Dleg TFace VSect Target Annotation
1 0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.0
2 5128.0 0.00 0.00 5128.0 0.0 0.0 0.00 0.00 0.0 Curve KOP @ 5128' MD
3 5946.2 90.00 159.15 5648.9 -486.8 185.4 11.00 159.15 494.4 LP @ 5946' MD
4 6641.1 90.00 180.00 5648.9 -1166.4 310.5 3.00 90.00 1178.9 EOT; Azm=180°
5 12595.3 90.00 180.00 5649.0 -7120.6 310.7 0.00 0.00 7127.4 3415A BH Tgt PBHL @ 12,595' MD



Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S27-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #27I-3415A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4773.0ft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4773.0ft (Original Well Elev)

North Reference:

Well Razor #27I-3415A

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Weld County, CO

Colorado Northern Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

S27-T10N-R58W

ft

Lat/Long ft

ft

°1.06Slot Radius: in13.200

1,541,650.73

3,455,691.89

0.0

40.808594

-103.853833

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Razor #27I-3415A

ft

ft

0.0

0.0

1,541,815.93

3,458,362.09

4,756.5Wellhead Elevation: ft0.0

40.808911

-103.844178

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

HZ

Model NameMagnetics

IGRF2010 4/24/2013 8.14 67.46 53,243

Phase:Version:

Audit Notes:

Design Plan #2

PLAN

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

177.500.00.00.0

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

0.000.000.000.000.00.05,128.00.000.005,128.0

159.150.0011.0011.00185.4-486.85,648.9159.1590.005,946.2

90.003.000.003.00310.5-1,166.45,648.9180.0090.006,641.1

0.000.000.000.00310.7-7,120.65,649.0180.0090.0012,595.3 3415A BH Tgt
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S27-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #27I-3415A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4773.0ft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4773.0ft (Original Well Elev)

North Reference:

Well Razor #27I-3415A

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  0.00

300.0 0.00 0.00 300.0 0.0 0.000.0 0.0  0.00

400.0 0.00 0.00 400.0 0.0 0.000.0 0.0  0.00

500.0 0.00 0.00 500.0 0.0 0.000.0 0.0  0.00

600.0 0.00 0.00 600.0 0.0 0.000.0 0.0  0.00

700.0 0.00 0.00 700.0 0.0 0.000.0 0.0  0.00

800.0 0.00 0.00 800.0 0.0 0.000.0 0.0  0.00

900.0 0.00 0.00 900.0 0.0 0.000.0 0.0  0.00

1,000.0 0.00 0.00 1,000.0 0.0 0.000.0 0.0  0.00

1,100.0 0.00 0.00 1,100.0 0.0 0.000.0 0.0  0.00

1,200.0 0.00 0.00 1,200.0 0.0 0.000.0 0.0  0.00

1,300.0 0.00 0.00 1,300.0 0.0 0.000.0 0.0  0.00

1,400.0 0.00 0.00 1,400.0 0.0 0.000.0 0.0  0.00

1,500.0 0.00 0.00 1,500.0 0.0 0.000.0 0.0  0.00

1,600.0 0.00 0.00 1,600.0 0.0 0.000.0 0.0  0.00

1,700.0 0.00 0.00 1,700.0 0.0 0.000.0 0.0  0.00

1,800.0 0.00 0.00 1,800.0 0.0 0.000.0 0.0  0.00

1,900.0 0.00 0.00 1,900.0 0.0 0.000.0 0.0  0.00

2,000.0 0.00 0.00 2,000.0 0.0 0.000.0 0.0  0.00

2,100.0 0.00 0.00 2,100.0 0.0 0.000.0 0.0  0.00

2,200.0 0.00 0.00 2,200.0 0.0 0.000.0 0.0  0.00

2,300.0 0.00 0.00 2,300.0 0.0 0.000.0 0.0  0.00

2,400.0 0.00 0.00 2,400.0 0.0 0.000.0 0.0  0.00

2,500.0 0.00 0.00 2,500.0 0.0 0.000.0 0.0  0.00

2,600.0 0.00 0.00 2,600.0 0.0 0.000.0 0.0  0.00

2,700.0 0.00 0.00 2,700.0 0.0 0.000.0 0.0  0.00

2,800.0 0.00 0.00 2,800.0 0.0 0.000.0 0.0  0.00

2,900.0 0.00 0.00 2,900.0 0.0 0.000.0 0.0  0.00

3,000.0 0.00 0.00 3,000.0 0.0 0.000.0 0.0  0.00

3,100.0 0.00 0.00 3,100.0 0.0 0.000.0 0.0  0.00

3,200.0 0.00 0.00 3,200.0 0.0 0.000.0 0.0  0.00

3,300.0 0.00 0.00 3,300.0 0.0 0.000.0 0.0  0.00

3,400.0 0.00 0.00 3,400.0 0.0 0.000.0 0.0  0.00

3,500.0 0.00 0.00 3,500.0 0.0 0.000.0 0.0  0.00

3,600.0 0.00 0.00 3,600.0 0.0 0.000.0 0.0  0.00

3,700.0 0.00 0.00 3,700.0 0.0 0.000.0 0.0  0.00

3,800.0 0.00 0.00 3,800.0 0.0 0.000.0 0.0  0.00

3,900.0 0.00 0.00 3,900.0 0.0 0.000.0 0.0  0.00

4,000.0 0.00 0.00 4,000.0 0.0 0.000.0 0.0  0.00

4,100.0 0.00 0.00 4,100.0 0.0 0.000.0 0.0  0.00

4,200.0 0.00 0.00 4,200.0 0.0 0.000.0 0.0  0.00

4,300.0 0.00 0.00 4,300.0 0.0 0.000.0 0.0  0.00

4,400.0 0.00 0.00 4,400.0 0.0 0.000.0 0.0  0.00

4,500.0 0.00 0.00 4,500.0 0.0 0.000.0 0.0  0.00

4,600.0 0.00 0.00 4,600.0 0.0 0.000.0 0.0  0.00

4,700.0 0.00 0.00 4,700.0 0.0 0.000.0 0.0  0.00

4,800.0 0.00 0.00 4,800.0 0.0 0.000.0 0.0  0.00

4,900.0 0.00 0.00 4,900.0 0.0 0.000.0 0.0  0.00

5,000.0 0.00 0.00 5,000.0 0.0 0.000.0 0.0  0.00

5,100.0 0.00 0.00 5,100.0 0.0 0.000.0 0.0  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S27-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #27I-3415A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4773.0ft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4773.0ft (Original Well Elev)

North Reference:

Well Razor #27I-3415A

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)

5,128.0 0.00 0.00 5,128.0 0.0 0.000.0 0.0 Curve KOP @ 5128' MD 0.00

5,200.0 7.92 159.15 5,199.8 4.7 11.00-4.6 1.8  11.00

5,300.0 18.92 159.15 5,296.9 26.7 11.00-26.3 10.0  11.00

5,400.0 29.92 159.15 5,387.8 65.9 11.00-64.9 24.7  11.00

5,500.0 40.92 159.15 5,469.2 120.8 11.00-118.9 45.3  11.00

5,600.0 51.92 159.15 5,538.0 189.5 11.00-186.5 71.0  11.00

5,700.0 62.92 159.15 5,591.8 269.3 11.00-265.2 101.0  11.00

5,718.8 64.98 159.15 5,600.0 285.3 11.00-280.9 107.0 Top Niobrara 11.00

5,800.0 73.92 159.15 5,628.5 357.4 11.00-351.9 134.0  11.00

5,900.0 84.92 159.15 5,646.8 450.6 11.00-443.7 169.0  11.00

5,946.2 90.00 159.15 5,648.9 494.4 11.00-486.8 185.4 LP @ 5946' MD - 7" 11.00

6,000.0 90.00 160.76 5,648.9 545.7 3.00-537.3 203.8  0.00

6,100.0 90.00 163.76 5,648.9 642.2 3.00-632.5 234.3  0.00

6,200.0 90.00 166.76 5,648.9 739.9 3.00-729.2 259.7  0.00

6,300.0 90.00 169.76 5,648.9 838.6 3.00-827.1 280.1  0.00

6,400.0 90.00 172.76 5,648.9 938.0 3.00-926.0 295.2  0.00

6,500.0 90.00 175.76 5,648.9 1,037.8 3.00-1,025.5 305.2  0.00

6,600.0 90.00 178.76 5,648.9 1,137.8 3.00-1,125.3 310.0  0.00

6,641.1 90.00 180.00 5,648.9 1,178.9 3.00-1,166.4 310.5 EOT; Azm=180° 0.00

6,700.0 90.00 180.00 5,648.9 1,237.7 0.00-1,225.3 310.5  0.00

6,800.0 90.00 180.00 5,648.9 1,337.6 0.00-1,325.3 310.5  0.00

6,900.0 90.00 180.00 5,648.9 1,437.5 0.00-1,425.3 310.5  0.00

7,000.0 90.00 180.00 5,648.9 1,537.4 0.00-1,525.3 310.5  0.00

7,100.0 90.00 180.00 5,648.9 1,637.3 0.00-1,625.3 310.5  0.00

7,200.0 90.00 180.00 5,648.9 1,737.2 0.00-1,725.3 310.5  0.00

7,300.0 90.00 180.00 5,648.9 1,837.1 0.00-1,825.3 310.5  0.00

7,400.0 90.00 180.00 5,648.9 1,937.0 0.00-1,925.3 310.5  0.00

7,500.0 90.00 180.00 5,648.9 2,036.9 0.00-2,025.3 310.5  0.00

7,600.0 90.00 180.00 5,648.9 2,136.8 0.00-2,125.3 310.5  0.00

7,700.0 90.00 180.00 5,648.9 2,236.8 0.00-2,225.3 310.5  0.00

7,800.0 90.00 180.00 5,648.9 2,336.7 0.00-2,325.3 310.5  0.00

7,900.0 90.00 180.00 5,648.9 2,436.6 0.00-2,425.3 310.5  0.00

8,000.0 90.00 180.00 5,648.9 2,536.5 0.00-2,525.3 310.5  0.00

8,100.0 90.00 180.00 5,648.9 2,636.4 0.00-2,625.3 310.5  0.00

8,200.0 90.00 180.00 5,648.9 2,736.3 0.00-2,725.3 310.5  0.00

8,300.0 90.00 180.00 5,648.9 2,836.2 0.00-2,825.3 310.5  0.00

8,400.0 90.00 180.00 5,648.9 2,936.1 0.00-2,925.3 310.5  0.00

8,500.0 90.00 180.00 5,648.9 3,036.0 0.00-3,025.3 310.5  0.00

8,600.0 90.00 180.00 5,648.9 3,135.9 0.00-3,125.3 310.5  0.00

8,700.0 90.00 180.00 5,648.9 3,235.8 0.00-3,225.3 310.5  0.00

8,800.0 90.00 180.00 5,648.9 3,335.7 0.00-3,325.3 310.5  0.00

8,900.0 90.00 180.00 5,648.9 3,435.6 0.00-3,425.3 310.5  0.00

9,000.0 90.00 180.00 5,648.9 3,535.5 0.00-3,525.3 310.6  0.00

9,100.0 90.00 180.00 5,648.9 3,635.4 0.00-3,625.3 310.6  0.00

9,200.0 90.00 180.00 5,648.9 3,735.3 0.00-3,725.3 310.6  0.00

9,300.0 90.00 180.00 5,648.9 3,835.2 0.00-3,825.3 310.6  0.00

9,400.0 90.00 180.00 5,648.9 3,935.1 0.00-3,925.3 310.6  0.00

9,500.0 90.00 180.00 5,648.9 4,035.0 0.00-4,025.3 310.6  0.00

9,600.0 90.00 180.00 5,648.9 4,134.9 0.00-4,125.3 310.6  0.00

9,700.0 90.00 180.00 5,649.0 4,234.9 0.00-4,225.3 310.6  0.00

9,800.0 90.00 180.00 5,649.0 4,334.8 0.00-4,325.3 310.6  0.00

9,900.0 90.00 180.00 5,649.0 4,434.7 0.00-4,425.3 310.6  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S27-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #27I-3415A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4773.0ft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4773.0ft (Original Well Elev)

North Reference:

Well Razor #27I-3415A

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)

10,000.0 90.00 180.00 5,649.0 4,534.6 0.00-4,525.3 310.6  0.00

10,100.0 90.00 180.00 5,649.0 4,634.5 0.00-4,625.3 310.6  0.00

10,200.0 90.00 180.00 5,649.0 4,734.4 0.00-4,725.3 310.6  0.00

10,300.0 90.00 180.00 5,649.0 4,834.3 0.00-4,825.3 310.6  0.00

10,400.0 90.00 180.00 5,649.0 4,934.2 0.00-4,925.3 310.6  0.00

10,500.0 90.00 180.00 5,649.0 5,034.1 0.00-5,025.3 310.6  0.00

10,600.0 90.00 180.00 5,649.0 5,134.0 0.00-5,125.3 310.6  0.00

10,700.0 90.00 180.00 5,649.0 5,233.9 0.00-5,225.3 310.6  0.00

10,800.0 90.00 180.00 5,649.0 5,333.8 0.00-5,325.3 310.6  0.00

10,900.0 90.00 180.00 5,649.0 5,433.7 0.00-5,425.3 310.6  0.00

11,000.0 90.00 180.00 5,649.0 5,533.6 0.00-5,525.3 310.6  0.00

11,100.0 90.00 180.00 5,649.0 5,633.5 0.00-5,625.3 310.6  0.00

11,200.0 90.00 180.00 5,649.0 5,733.4 0.00-5,725.3 310.6  0.00

11,300.0 90.00 180.00 5,649.0 5,833.3 0.00-5,825.3 310.6  0.00

11,400.0 90.00 180.00 5,649.0 5,933.2 0.00-5,925.3 310.6  0.00

11,500.0 90.00 180.00 5,649.0 6,033.1 0.00-6,025.3 310.7  0.00

11,600.0 90.00 180.00 5,649.0 6,133.1 0.00-6,125.3 310.7  0.00

11,700.0 90.00 180.00 5,649.0 6,233.0 0.00-6,225.3 310.7  0.00

11,800.0 90.00 180.00 5,649.0 6,332.9 0.00-6,325.3 310.7  0.00

11,900.0 90.00 180.00 5,649.0 6,432.8 0.00-6,425.3 310.7  0.00

12,000.0 90.00 180.00 5,649.0 6,532.7 0.00-6,525.3 310.7  0.00

12,100.0 90.00 180.00 5,649.0 6,632.6 0.00-6,625.3 310.7  0.00

12,200.0 90.00 180.00 5,649.0 6,732.5 0.00-6,725.3 310.7  0.00

12,300.0 90.00 180.00 5,649.0 6,832.4 0.00-6,825.3 310.7  0.00

12,400.0 90.00 180.00 5,649.0 6,932.3 0.00-6,925.3 310.7  0.00

12,500.0 90.00 180.00 5,649.0 7,032.2 0.00-7,025.3 310.7  0.00

12,595.3 90.00 180.00 5,649.0 7,127.4 0.00-7,120.6 310.7 PBHL @ 12,595' 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.

(°)

3415A BHL 5,649.0 1,534,202.38 3,458,822.78-7,620.8 318.5 0.00  0.00 40.787994 -103.843028

- plan misses target center by 500.3ft at 12595.3ft MD (5649.0 TVD, -7120.6 N, 310.7 E)
- Point

3415A BH Tgt 5,649.0 1,534,702.38 3,458,805.68-7,120.6 310.7 0.00  0.00 40.789367 -103.843056

- plan hits target center
- Point

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

7"5,648.95,946.2 0.000 0.000
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S27-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #27I-3415A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4773.0ft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4773.0ft (Original Well Elev)

North Reference:

Well Razor #27I-3415A

True

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

5,718.8 5,600.0 Top Niobrara 0.00

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

5,128.0 5,128.0 0.0 0.0 Curve KOP @ 5128' MD

5,946.2 5,648.9 -486.8 185.4 LP @ 5946' MD

6,641.1 5,648.9 -1,166.4 310.5 EOT; Azm=180°

12,595.3 5,649.0 -7,120.6 310.7 PBHL @ 12,595' MD
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