
Project: Weld	County,	CO
Site: S21‐T10N‐R58W
Well: Razor	#21B‐2812B

Wellbore: HZ
Design: Plan	#1

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

T
ru

e 
V

er
tic

al
 D

ep
th

 (
13

00
 f

t/i
n)

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

Vertical Section at 175.01° (1300 ft/in)

21B-2812B BHL

7"

KOP @ 900' MD

EOB; 4°

Start 11° Build

LP @ 6185' MD

EOT; 180° Az

Top Niobrara

-8000

-7000

-6000

-5000

-4000

-3000

-2000

-1000

0

1000

2000

S
ou

th
(-

)/
N

or
th

(+
) 

(2
00

0 
ft/

in
)

-3000 -2000 -1000 0 1000 2000 3000

West(-)/East(+) (2000 ft/in)

21B-2812B BHL

NR E-1 TD

EOT; 0° Az

7"
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Azimuths to Grid North
True North: -1.05°

Magnetic North: 7.09°

Magnetic Field
Strength: 53242.8snT

Dip Angle: 67.47°
Date: 5/20/2013

Model: IGRF2010

G
T M

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
2 900.0 0.00 0.00 900.0 0.0 0.0 0.00 0.00 0.0 KOP @ 900' MD
3 1100.0 4.00 150.83 1099.8 -6.1 3.4 2.00 150.83 6.4 EOB; 4°
4 5404.1 4.00 150.83 5393.5 -268.3 149.7 0.00 0.00 280.3 Start 11° Build
5 6185.9 90.00 150.83 5878.0 -722.0 403.0 11.00 0.00 754.3 LP @ 6185' MD
6 7158.3 90.00 180.00 5878.0 -1652.8 645.2 3.00 90.00 1702.7 EOT; 180° Az
7 12895.6 90.00 180.00 5878.0 -7390.2 645.2 0.00 0.00 7418.3 21B-2812B BHL PBHL @ 12895' MD

Surface Hole Location
Razor #21B-2812B

X: 3451634.94
Y: 1549373.94

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting
21B-2812B BHL5878.0 -7390.2 645.2 1541983.72 3452280.14

Plan #1
Razor #21B-2812B

WELL @ 4853.8ft (Original Well Elev)
Ground Elevation @ 4837.3
North American Datum 1983

Well Razor #21B-2812B, Grid North



Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S21-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #21B-2812B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4853.8ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4853.8ft (Original Well Elev)

North Reference:

Well Razor #21B-2812B

Grid

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:

S21-T10N-R58W

ft

Lat/Long ft

ft

°1.06Slot Radius: in13.200

1,549,497.72

3,452,853.58

0.0

40° 49' 48.98 N

103° 51' 48.82 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Razor #21B-2812B

ft

ft

0.0

0.0

1,549,373.94

3,451,634.94

4,837.3Wellhead Elevation: ft0.0

40° 49' 47.98 N

103° 52' 4.70 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

HZ

Model NameMagnetics

IGRF2010 5/20/2013 8.14 67.47 53,243

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

175.010.00.00.0

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

0.000.000.000.000.00.0900.00.000.00900.0

150.830.002.002.003.4-6.11,099.8150.834.001,100.0

0.000.000.000.00149.7-268.35,393.5150.834.005,404.1

0.000.0011.0011.00403.0-722.05,878.0150.8390.006,185.9

90.003.000.003.00645.2-1,652.85,878.0180.0090.007,158.3

0.000.000.000.00645.2-7,390.25,878.0180.0090.0012,895.6 21B-2812B BHL
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S21-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #21B-2812B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4853.8ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4853.8ft (Original Well Elev)

North Reference:

Well Razor #21B-2812B

Grid

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 KOP @ 900' MD 0.00

1,000.0 2.00 150.83 1,000.0 1.6 2.00-1.5 0.9  2.00

1,100.0 4.00 150.83 1,099.8 6.4 2.00-6.1 3.4 EOB; 4° 2.00

1,200.0 4.00 150.83 1,199.6 12.7 0.00-12.2 6.8  0.00

1,300.0 4.00 150.83 1,299.4 19.1 0.00-18.3 10.2  0.00

1,400.0 4.00 150.83 1,399.1 25.5 0.00-24.4 13.6  0.00

1,500.0 4.00 150.83 1,498.9 31.8 0.00-30.5 17.0  0.00

1,600.0 4.00 150.83 1,598.6 38.2 0.00-36.5 20.4  0.00

1,700.0 4.00 150.83 1,698.4 44.5 0.00-42.6 23.8  0.00

1,800.0 4.00 150.83 1,798.1 50.9 0.00-48.7 27.2  0.00

1,900.0 4.00 150.83 1,897.9 57.3 0.00-54.8 30.6  0.00

2,000.0 4.00 150.83 1,997.6 63.6 0.00-60.9 34.0  0.00

2,100.0 4.00 150.83 2,097.4 70.0 0.00-67.0 37.4  0.00

2,200.0 4.00 150.83 2,197.2 76.4 0.00-73.1 40.8  0.00

2,300.0 4.00 150.83 2,296.9 82.7 0.00-79.2 44.2  0.00

2,400.0 4.00 150.83 2,396.7 89.1 0.00-85.3 47.6  0.00

2,500.0 4.00 150.83 2,496.4 95.5 0.00-91.4 51.0  0.00

2,600.0 4.00 150.83 2,596.2 101.8 0.00-97.5 54.4  0.00

2,700.0 4.00 150.83 2,695.9 108.2 0.00-103.5 57.8  0.00

2,800.0 4.00 150.83 2,795.7 114.5 0.00-109.6 61.2  0.00

2,900.0 4.00 150.83 2,895.5 120.9 0.00-115.7 64.6  0.00

3,000.0 4.00 150.83 2,995.2 127.3 0.00-121.8 68.0  0.00

3,100.0 4.00 150.83 3,095.0 133.6 0.00-127.9 71.4  0.00

3,200.0 4.00 150.83 3,194.7 140.0 0.00-134.0 74.8  0.00

3,300.0 4.00 150.83 3,294.5 146.4 0.00-140.1 78.2  0.00

3,400.0 4.00 150.83 3,394.2 152.7 0.00-146.2 81.6  0.00

3,500.0 4.00 150.83 3,494.0 159.1 0.00-152.3 85.0  0.00

3,600.0 4.00 150.83 3,593.7 165.5 0.00-158.4 88.4  0.00

3,700.0 4.00 150.83 3,693.5 171.8 0.00-164.5 91.8  0.00

3,800.0 4.00 150.83 3,793.3 178.2 0.00-170.5 95.2  0.00

3,900.0 4.00 150.83 3,893.0 184.5 0.00-176.6 98.6  0.00

4,000.0 4.00 150.83 3,992.8 190.9 0.00-182.7 102.0  0.00

4,100.0 4.00 150.83 4,092.5 197.3 0.00-188.8 105.4  0.00

4,200.0 4.00 150.83 4,192.3 203.6 0.00-194.9 108.8  0.00

4,300.0 4.00 150.83 4,292.0 210.0 0.00-201.0 112.2  0.00

4,400.0 4.00 150.83 4,391.8 216.4 0.00-207.1 115.6  0.00

4,500.0 4.00 150.83 4,491.6 222.7 0.00-213.2 119.0  0.00

4,600.0 4.00 150.83 4,591.3 229.1 0.00-219.3 122.4  0.00

4,700.0 4.00 150.83 4,691.1 235.5 0.00-225.4 125.8  0.00

4,800.0 4.00 150.83 4,790.8 241.8 0.00-231.5 129.2  0.00

4,900.0 4.00 150.83 4,890.6 248.2 0.00-237.6 132.6  0.00

5,000.0 4.00 150.83 4,990.3 254.5 0.00-243.6 136.0  0.00

5,100.0 4.00 150.83 5,090.1 260.9 0.00-249.7 139.4  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S21-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #21B-2812B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4853.8ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4853.8ft (Original Well Elev)

North Reference:

Well Razor #21B-2812B

Grid

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)

5,200.0 4.00 150.83 5,189.9 267.3 0.00-255.8 142.8  0.00

5,300.0 4.00 150.83 5,289.6 273.6 0.00-261.9 146.2  0.00

5,400.0 4.00 150.83 5,389.4 280.0 0.00-268.0 149.6  0.00

5,404.1 4.00 150.83 5,393.5 280.3 0.00-268.3 149.7 Start 11° Build 0.00

5,500.0 14.55 150.83 5,488.0 294.3 11.00-281.7 157.3  11.00

5,600.0 25.55 150.83 5,581.8 325.6 11.00-311.6 173.9  11.00

5,700.0 36.55 150.83 5,667.3 372.5 11.00-356.6 199.0  11.00

5,800.0 47.55 150.83 5,741.4 433.5 11.00-415.0 231.6  11.00

5,891.5 57.62 150.83 5,797.0 499.8 11.00-478.4 267.0 Top Niobrara 11.00

5,900.0 58.55 150.83 5,801.5 506.3 11.00-484.6 270.5  11.00

6,000.0 69.55 150.83 5,845.2 588.2 11.00-563.0 314.3  11.00

6,100.0 80.55 150.83 5,870.9 676.2 11.00-647.3 361.3  11.00

6,185.9 90.00 150.83 5,878.0 754.3 11.00-722.0 403.0 LP @ 6185' MD 11.00

6,200.0 90.00 151.25 5,878.0 767.1 3.00-734.3 409.8  0.00

6,300.0 90.00 154.25 5,878.0 859.7 3.00-823.2 455.6 7" 0.00

6,400.0 90.00 157.25 5,878.0 954.1 3.00-914.3 496.6  0.00

6,500.0 90.00 160.25 5,878.0 1,050.1 3.00-1,007.5 532.9  0.00

6,600.0 90.00 163.25 5,878.0 1,147.4 3.00-1,102.5 564.2  0.00

6,700.0 90.00 166.25 5,878.0 1,245.8 3.00-1,199.0 590.5  0.00

6,800.0 90.00 169.25 5,878.0 1,345.0 3.00-1,296.7 611.7  0.00

6,900.0 90.00 172.25 5,878.0 1,444.7 3.00-1,395.4 627.8  0.00

7,000.0 90.00 175.25 5,878.0 1,544.6 3.00-1,494.7 638.7  0.00

7,100.0 90.00 178.25 5,878.0 1,644.6 3.00-1,594.6 644.3  0.00

7,158.3 90.00 180.00 5,878.0 1,702.7 3.00-1,652.8 645.2 EOT; 180° Az 0.00

7,200.0 90.00 180.00 5,878.0 1,744.3 0.00-1,694.6 645.2  0.00

7,300.0 90.00 180.00 5,878.0 1,843.9 0.00-1,794.6 645.2  0.00

7,400.0 90.00 180.00 5,878.0 1,943.5 0.00-1,894.6 645.2  0.00

7,500.0 90.00 180.00 5,878.0 2,043.1 0.00-1,994.6 645.2  0.00

7,600.0 90.00 180.00 5,878.0 2,142.7 0.00-2,094.6 645.2  0.00

7,700.0 90.00 180.00 5,878.0 2,242.4 0.00-2,194.6 645.2  0.00

7,800.0 90.00 180.00 5,878.0 2,342.0 0.00-2,294.6 645.2  0.00

7,900.0 90.00 180.00 5,878.0 2,441.6 0.00-2,394.6 645.2  0.00

8,000.0 90.00 180.00 5,878.0 2,541.2 0.00-2,494.6 645.2  0.00

8,100.0 90.00 180.00 5,878.0 2,640.9 0.00-2,594.6 645.2  0.00

8,200.0 90.00 180.00 5,878.0 2,740.5 0.00-2,694.6 645.2  0.00

8,300.0 90.00 180.00 5,878.0 2,840.1 0.00-2,794.6 645.2  0.00

8,400.0 90.00 180.00 5,878.0 2,939.7 0.00-2,894.6 645.2  0.00

8,500.0 90.00 180.00 5,878.0 3,039.3 0.00-2,994.6 645.2  0.00

8,600.0 90.00 180.00 5,878.0 3,139.0 0.00-3,094.6 645.2  0.00

8,700.0 90.00 180.00 5,878.0 3,238.6 0.00-3,194.6 645.2  0.00

8,800.0 90.00 180.00 5,878.0 3,338.2 0.00-3,294.6 645.2  0.00

8,900.0 90.00 180.00 5,878.0 3,437.8 0.00-3,394.6 645.2  0.00

9,000.0 90.00 180.00 5,878.0 3,537.4 0.00-3,494.6 645.2  0.00

9,100.0 90.00 180.00 5,878.0 3,637.1 0.00-3,594.6 645.2  0.00

9,200.0 90.00 180.00 5,878.0 3,736.7 0.00-3,694.6 645.2  0.00

9,300.0 90.00 180.00 5,878.0 3,836.3 0.00-3,794.6 645.2  0.00

9,400.0 90.00 180.00 5,878.0 3,935.9 0.00-3,894.6 645.2  0.00

9,500.0 90.00 180.00 5,878.0 4,035.5 0.00-3,994.6 645.2  0.00

9,600.0 90.00 180.00 5,878.0 4,135.2 0.00-4,094.6 645.2  0.00

9,700.0 90.00 180.00 5,878.0 4,234.8 0.00-4,194.6 645.2  0.00

9,800.0 90.00 180.00 5,878.0 4,334.4 0.00-4,294.6 645.2  0.00

9,900.0 90.00 180.00 5,878.0 4,434.0 0.00-4,394.6 645.2  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S21-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #21B-2812B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4853.8ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4853.8ft (Original Well Elev)

North Reference:

Well Razor #21B-2812B

Grid

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 5,878.0 4,533.7 0.00-4,494.6 645.2  0.00

10,100.0 90.00 180.00 5,878.0 4,633.3 0.00-4,594.6 645.2  0.00

10,200.0 90.00 180.00 5,878.0 4,732.9 0.00-4,694.6 645.2  0.00

10,300.0 90.00 180.00 5,878.0 4,832.5 0.00-4,794.6 645.2  0.00

10,400.0 90.00 180.00 5,878.0 4,932.1 0.00-4,894.6 645.2  0.00

10,500.0 90.00 180.00 5,878.0 5,031.8 0.00-4,994.6 645.2  0.00

10,600.0 90.00 180.00 5,878.0 5,131.4 0.00-5,094.6 645.2  0.00

10,700.0 90.00 180.00 5,878.0 5,231.0 0.00-5,194.6 645.2  0.00

10,800.0 90.00 180.00 5,878.0 5,330.6 0.00-5,294.6 645.2  0.00

10,900.0 90.00 180.00 5,878.0 5,430.2 0.00-5,394.6 645.2  0.00

11,000.0 90.00 180.00 5,878.0 5,529.9 0.00-5,494.6 645.2  0.00

11,100.0 90.00 180.00 5,878.0 5,629.5 0.00-5,594.6 645.2  0.00

11,200.0 90.00 180.00 5,878.0 5,729.1 0.00-5,694.6 645.2  0.00

11,300.0 90.00 180.00 5,878.0 5,828.7 0.00-5,794.6 645.2  0.00

11,400.0 90.00 180.00 5,878.0 5,928.3 0.00-5,894.6 645.2  0.00

11,500.0 90.00 180.00 5,878.0 6,028.0 0.00-5,994.6 645.2  0.00

11,600.0 90.00 180.00 5,878.0 6,127.6 0.00-6,094.6 645.2  0.00

11,700.0 90.00 180.00 5,878.0 6,227.2 0.00-6,194.6 645.2  0.00

11,800.0 90.00 180.00 5,878.0 6,326.8 0.00-6,294.6 645.2  0.00

11,900.0 90.00 180.00 5,878.0 6,426.5 0.00-6,394.6 645.2  0.00

12,000.0 90.00 180.00 5,878.0 6,526.1 0.00-6,494.6 645.2  0.00

12,100.0 90.00 180.00 5,878.0 6,625.7 0.00-6,594.6 645.2  0.00

12,200.0 90.00 180.00 5,878.0 6,725.3 0.00-6,694.6 645.2  0.00

12,300.0 90.00 180.00 5,878.0 6,824.9 0.00-6,794.6 645.2  0.00

12,400.0 90.00 180.00 5,878.0 6,924.6 0.00-6,894.6 645.2  0.00

12,500.0 90.00 180.00 5,878.0 7,024.2 0.00-6,994.6 645.2  0.00

12,600.0 90.00 180.00 5,878.0 7,123.8 0.00-7,094.6 645.2  0.00

12,700.0 90.00 180.00 5,878.0 7,223.4 0.00-7,194.6 645.2  0.00

12,800.0 90.00 180.00 5,878.0 7,323.0 0.00-7,294.6 645.2  0.00

12,895.6 90.00 180.00 5,878.0 7,418.3 0.00-7,390.2 645.2 PBHL @ 12895' 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.

(°)

21B-2812B BHL 5,878.0 1,541,983.72 3,452,280.14-7,390.2 645.2 0.00  0.00 40° 48' 34.85 N 103° 51' 58.08 W

- plan hits target center
- Point

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

7"5,878.06,300.0 0.000 0.000
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S21-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #21B-2812B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4853.8ft (Original Well Elev)

Design: Plan #1

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4853.8ft (Original Well Elev)

North Reference:

Well Razor #21B-2812B

Grid

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

5,891.5 5,797.0 Top Niobrara 0.00

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

900.0 900.0 0.0 0.0 KOP @ 900' MD

1,100.0 1,099.8 -6.1 3.4 EOB; 4°

5,404.1 5,393.5 -268.3 149.7 Start 11° Build

6,185.9 5,878.0 -722.0 403.0 LP @ 6185' MD

7,158.3 5,878.0 -1,652.8 645.2 EOT; 180° Az

12,895.6 5,878.0 -7,390.2 645.2 PBHL @ 12895' MD
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