
Project: Weld	County,	CO
Site: S21‐T10N‐R58W
Well: Razor	#21B‐2809A

Wellbore: HZ
Design: Plan	#1
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LP @ 6099' MD

EOT; 180° Az

Azimuths to Grid North
True North: -1.05°

Magnetic North: 7.09°

Magnetic Field
Strength: 53242.9snT

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 1500.0 0.00 0.00 1500.0 0.0 0.0 0.00 0.00 0.0 KOP @ 1500' MD
3 1700.0 4.00 193.90 1699.8 -6.8 -1.7 2.00 193.90 6.8 EOB; 4°
4 5317.4 4.00 193.90 5308.4 -251.7 -62.3 0.00 0.00 253.6 Start 11° Build
5 6099.2 90.00 193.90 5793.0 -756.1 -187.1 11.00 0.00 761.8 LP @ 6099' MD
6 6562.4 90.00 180.00 5793.0 -1214.8 -243.0 3.00 -90.00 1222.0 EOT; 180° Az
7 12831.5 90.00 180.00 5793.0 -7483.8 -243.5 0.00 0.00 7487.8 21B-2809A BHL PBHL @ 12831' MD

Surface Hole Location
Razor #21B-2809A

X: 3451534.20
Y: 1549448.25

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting
21B-2809A BHL 5793.0 -7483.8 -243.5 1541964.42 3451290.67

Plan #1
Razor #21B-2809A

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

Well Razor #21B-2809A, 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-2809A

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-2809A

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-2809A

ft

ft

0.0

0.0

1,549,448.25

3,451,534.20

4,837.3Wellhead Elevation: ft0.0

40° 49' 48.73 N

103° 52' 5.99 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

181.860.00.00.0

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

0.000.000.000.000.00.01,500.00.000.001,500.0

193.900.002.002.00-1.7-6.81,699.8193.904.001,700.0

0.000.000.000.00-62.3-251.75,308.4193.904.005,317.4

0.000.0011.0011.00-187.1-756.15,793.0193.9090.006,099.2

-90.00-3.000.003.00-243.0-1,214.85,793.0180.0090.006,562.4

0.000.000.000.00-243.5-7,483.85,793.0180.0090.0012,831.5 21B-2809A 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-2809A

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-2809A

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  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 KOP @ 1500' MD 0.00

1,600.0 2.00 193.90 1,600.0 1.7 2.00-1.7 -0.4  2.00

1,700.0 4.00 193.90 1,699.8 6.8 2.00-6.8 -1.7 EOB; 4° 2.00

1,800.0 4.00 193.90 1,799.6 13.6 0.00-13.5 -3.4  0.00

1,900.0 4.00 193.90 1,899.4 20.5 0.00-20.3 -5.0  0.00

2,000.0 4.00 193.90 1,999.1 27.3 0.00-27.1 -6.7  0.00

2,100.0 4.00 193.90 2,098.9 34.1 0.00-33.9 -8.4  0.00

2,200.0 4.00 193.90 2,198.6 40.9 0.00-40.6 -10.1  0.00

2,300.0 4.00 193.90 2,298.4 47.8 0.00-47.4 -11.7  0.00

2,400.0 4.00 193.90 2,398.1 54.6 0.00-54.2 -13.4  0.00

2,500.0 4.00 193.90 2,497.9 61.4 0.00-60.9 -15.1  0.00

2,600.0 4.00 193.90 2,597.6 68.2 0.00-67.7 -16.8  0.00

2,700.0 4.00 193.90 2,697.4 75.0 0.00-74.5 -18.4  0.00

2,800.0 4.00 193.90 2,797.2 81.9 0.00-81.3 -20.1  0.00

2,900.0 4.00 193.90 2,896.9 88.7 0.00-88.0 -21.8  0.00

3,000.0 4.00 193.90 2,996.7 95.5 0.00-94.8 -23.5  0.00

3,100.0 4.00 193.90 3,096.4 102.3 0.00-101.6 -25.1  0.00

3,200.0 4.00 193.90 3,196.2 109.2 0.00-108.3 -26.8  0.00

3,300.0 4.00 193.90 3,295.9 116.0 0.00-115.1 -28.5  0.00

3,400.0 4.00 193.90 3,395.7 122.8 0.00-121.9 -30.2  0.00

3,500.0 4.00 193.90 3,495.5 129.6 0.00-128.7 -31.8  0.00

3,600.0 4.00 193.90 3,595.2 136.4 0.00-135.4 -33.5  0.00

3,700.0 4.00 193.90 3,695.0 143.3 0.00-142.2 -35.2  0.00

3,800.0 4.00 193.90 3,794.7 150.1 0.00-149.0 -36.9  0.00

3,900.0 4.00 193.90 3,894.5 156.9 0.00-155.7 -38.5  0.00

4,000.0 4.00 193.90 3,994.2 163.7 0.00-162.5 -40.2  0.00

4,100.0 4.00 193.90 4,094.0 170.6 0.00-169.3 -41.9  0.00

4,200.0 4.00 193.90 4,193.7 177.4 0.00-176.1 -43.6  0.00

4,300.0 4.00 193.90 4,293.5 184.2 0.00-182.8 -45.2  0.00

4,400.0 4.00 193.90 4,393.3 191.0 0.00-189.6 -46.9  0.00

4,500.0 4.00 193.90 4,493.0 197.8 0.00-196.4 -48.6  0.00

4,600.0 4.00 193.90 4,592.8 204.7 0.00-203.1 -50.3  0.00

4,700.0 4.00 193.90 4,692.5 211.5 0.00-209.9 -51.9  0.00

4,800.0 4.00 193.90 4,792.3 218.3 0.00-216.7 -53.6  0.00

4,900.0 4.00 193.90 4,892.0 225.1 0.00-223.5 -55.3  0.00

5,000.0 4.00 193.90 4,991.8 232.0 0.00-230.2 -57.0  0.00

5,100.0 4.00 193.90 5,091.6 238.8 0.00-237.0 -58.7  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-2809A

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-2809A

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 4.00 193.90 5,191.3 245.6 0.00-243.8 -60.3  0.00

5,300.0 4.00 193.90 5,291.1 252.4 0.00-250.5 -62.0  0.00

5,317.4 4.00 193.90 5,308.4 253.6 0.00-251.7 -62.3 Start 11° Build 0.00

5,400.0 13.08 193.90 5,390.0 265.6 11.00-263.6 -65.2  11.00

5,500.0 24.08 193.90 5,484.7 296.7 11.00-294.5 -72.9  11.00

5,600.0 35.08 193.90 5,571.5 344.9 11.00-342.4 -84.7  11.00

5,700.0 46.08 193.90 5,647.3 408.5 11.00-405.4 -100.3  11.00

5,800.0 57.08 193.90 5,709.4 485.0 11.00-481.4 -119.1  11.00

5,900.0 68.08 193.90 5,755.3 571.7 11.00-567.4 -140.4  11.00

6,000.0 79.08 193.90 5,783.6 665.3 11.00-660.4 -163.4  11.00

6,099.2 90.00 193.90 5,793.0 761.8 11.00-756.1 -187.1 LP @ 6099' MD - 7" 11.00

6,100.0 90.00 193.88 5,793.0 762.5 2.92-756.9 -187.3  0.42

6,200.0 90.00 190.88 5,793.0 860.9 3.00-854.5 -208.7  0.00

6,300.0 90.00 187.88 5,793.0 960.0 3.00-953.2 -225.0  0.00

6,400.0 90.00 184.88 5,793.0 1,059.7 3.00-1,052.5 -236.1  0.00

6,500.0 90.00 181.88 5,793.0 1,159.6 3.00-1,152.4 -242.0  0.00

6,562.4 90.00 180.00 5,793.0 1,222.0 3.00-1,214.8 -243.0 EOT; 180° Az 0.00

6,600.0 90.00 180.00 5,793.0 1,259.6 0.00-1,252.3 -243.0  0.00

6,700.0 90.00 180.00 5,793.0 1,359.5 0.00-1,352.3 -243.1  0.00

6,800.0 90.00 180.00 5,793.0 1,459.5 0.00-1,452.3 -243.1  0.00

6,900.0 90.00 180.00 5,793.0 1,559.4 0.00-1,552.3 -243.1  0.00

7,000.0 90.00 180.00 5,793.0 1,659.4 0.00-1,652.3 -243.1  0.00

7,100.0 90.00 180.00 5,793.0 1,759.3 0.00-1,752.3 -243.1  0.00

7,200.0 90.00 180.00 5,793.0 1,859.3 0.00-1,852.3 -243.1  0.00

7,300.0 90.00 180.00 5,793.0 1,959.2 0.00-1,952.3 -243.1  0.00

7,400.0 90.00 180.00 5,793.0 2,059.2 0.00-2,052.3 -243.1  0.00

7,500.0 90.00 180.00 5,793.0 2,159.1 0.00-2,152.3 -243.1  0.00

7,600.0 90.00 180.00 5,793.0 2,259.1 0.00-2,252.3 -243.1  0.00

7,700.0 90.00 180.00 5,793.0 2,359.0 0.00-2,352.3 -243.1  0.00

7,800.0 90.00 180.00 5,793.0 2,459.0 0.00-2,452.3 -243.1  0.00

7,900.0 90.00 180.00 5,793.0 2,558.9 0.00-2,552.3 -243.1  0.00

8,000.0 90.00 180.00 5,793.0 2,658.9 0.00-2,652.3 -243.2  0.00

8,100.0 90.00 180.00 5,793.0 2,758.8 0.00-2,752.3 -243.2  0.00

8,200.0 90.00 180.00 5,793.0 2,858.7 0.00-2,852.3 -243.2  0.00

8,300.0 90.00 180.00 5,793.0 2,958.7 0.00-2,952.3 -243.2  0.00

8,400.0 90.00 180.00 5,793.0 3,058.6 0.00-3,052.3 -243.2  0.00

8,500.0 90.00 180.00 5,793.0 3,158.6 0.00-3,152.3 -243.2  0.00

8,600.0 90.00 180.00 5,793.0 3,258.5 0.00-3,252.3 -243.2  0.00

8,700.0 90.00 180.00 5,793.0 3,358.5 0.00-3,352.3 -243.2  0.00

8,800.0 90.00 180.00 5,793.0 3,458.4 0.00-3,452.3 -243.2  0.00

8,900.0 90.00 180.00 5,793.0 3,558.4 0.00-3,552.3 -243.2  0.00

9,000.0 90.00 180.00 5,793.0 3,658.3 0.00-3,652.3 -243.2  0.00

9,100.0 90.00 180.00 5,793.0 3,758.3 0.00-3,752.3 -243.2  0.00

9,200.0 90.00 180.00 5,793.0 3,858.2 0.00-3,852.3 -243.3  0.00

9,300.0 90.00 180.00 5,793.0 3,958.2 0.00-3,952.3 -243.3  0.00

9,400.0 90.00 180.00 5,793.0 4,058.1 0.00-4,052.3 -243.3  0.00

9,500.0 90.00 180.00 5,793.0 4,158.1 0.00-4,152.3 -243.3  0.00

9,600.0 90.00 180.00 5,793.0 4,258.0 0.00-4,252.3 -243.3  0.00

9,700.0 90.00 180.00 5,793.0 4,358.0 0.00-4,352.3 -243.3  0.00

9,800.0 90.00 180.00 5,793.0 4,457.9 0.00-4,452.3 -243.3  0.00

9,900.0 90.00 180.00 5,793.0 4,557.9 0.00-4,552.3 -243.3  0.00

10,000.0 90.00 180.00 5,793.0 4,657.8 0.00-4,652.3 -243.3  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-2809A

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-2809A

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)

10,100.0 90.00 180.00 5,793.0 4,757.7 0.00-4,752.3 -243.3  0.00

10,200.0 90.00 180.00 5,793.0 4,857.7 0.00-4,852.3 -243.3  0.00

10,300.0 90.00 180.00 5,793.0 4,957.6 0.00-4,952.3 -243.3  0.00

10,400.0 90.00 180.00 5,793.0 5,057.6 0.00-5,052.3 -243.3  0.00

10,500.0 90.00 180.00 5,793.0 5,157.5 0.00-5,152.3 -243.4  0.00

10,600.0 90.00 180.00 5,793.0 5,257.5 0.00-5,252.3 -243.4  0.00

10,700.0 90.00 180.00 5,793.0 5,357.4 0.00-5,352.3 -243.4  0.00

10,800.0 90.00 180.00 5,793.0 5,457.4 0.00-5,452.3 -243.4  0.00

10,900.0 90.00 180.00 5,793.0 5,557.3 0.00-5,552.3 -243.4  0.00

11,000.0 90.00 180.00 5,793.0 5,657.3 0.00-5,652.3 -243.4  0.00

11,100.0 90.00 180.00 5,793.0 5,757.2 0.00-5,752.3 -243.4  0.00

11,200.0 90.00 180.00 5,793.0 5,857.2 0.00-5,852.3 -243.4  0.00

11,300.0 90.00 180.00 5,793.0 5,957.1 0.00-5,952.3 -243.4  0.00

11,400.0 90.00 180.00 5,793.0 6,057.1 0.00-6,052.3 -243.4  0.00

11,500.0 90.00 180.00 5,793.0 6,157.0 0.00-6,152.3 -243.4  0.00

11,600.0 90.00 180.00 5,793.0 6,257.0 0.00-6,252.3 -243.4  0.00

11,700.0 90.00 180.00 5,793.0 6,356.9 0.00-6,352.3 -243.4  0.00

11,800.0 90.00 180.00 5,793.0 6,456.9 0.00-6,452.3 -243.5  0.00

11,900.0 90.00 180.00 5,793.0 6,556.8 0.00-6,552.3 -243.5  0.00

12,000.0 90.00 180.00 5,793.0 6,656.7 0.00-6,652.3 -243.5  0.00

12,100.0 90.00 180.00 5,793.0 6,756.7 0.00-6,752.3 -243.5  0.00

12,200.0 90.00 180.00 5,793.0 6,856.6 0.00-6,852.3 -243.5  0.00

12,300.0 90.00 180.00 5,793.0 6,956.6 0.00-6,952.3 -243.5  0.00

12,400.0 90.00 180.00 5,793.0 7,056.5 0.00-7,052.3 -243.5  0.00

12,500.0 90.00 180.00 5,793.0 7,156.5 0.00-7,152.3 -243.5  0.00

12,600.0 90.00 180.00 5,793.0 7,256.4 0.00-7,252.3 -243.5  0.00

12,700.0 90.00 180.00 5,793.0 7,356.4 0.00-7,352.3 -243.5  0.00

12,800.0 90.00 180.00 5,793.0 7,456.3 0.00-7,452.3 -243.5  0.00

12,831.5 90.00 180.00 5,793.0 7,487.8 0.00-7,483.8 -243.5 PBHL @ 12831' 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-2809A BHL 5,793.0 1,541,964.42 3,451,290.67-7,483.8 -243.5 0.00  0.00 40° 48' 34.84 N 103° 52' 10.95 W

- plan hits target center
- Point

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

7"5,793.06,099.2 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-2809A

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-2809A

Grid

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

1,500.0 1,500.0 0.0 0.0 KOP @ 1500' MD

1,700.0 1,699.8 -6.8 -1.7 EOB; 4°

5,317.4 5,308.4 -251.7 -62.3 Start 11° Build

6,099.2 5,793.0 -756.1 -187.1 LP @ 6099' MD

6,562.4 5,793.0 -1,214.8 -243.0 EOT; 180° Az

12,831.5 5,793.0 -7,483.8 -243.5 PBHL @ 12831' MD
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