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3409A BH Tgt

7"

KOP @ 500' MD

EOB; 4° Inc

Curve KOP @ 5193' MD

LP @ 5974' MD

EOT; 180° Az
PBHL @ 12216' MD

Project: Weld	County,	CO
Site: S27‐T10N‐R58W
Well: Razor	#27J‐3409A

Wellbore: Hz
Design: Plan	#3
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3409A BH Tgt

7"

LP @ 5974' MD

EOT; 180° Az

PBHL @ 12216' MD

Azimuths to True North
Magnetic North: 8.15°

Magnetic Field
Strength: 53248.0snT

Dip Angle: 67.46°
Date: 4/3/2013

Model: IGRF2010

T M

Surface Hole Location
Razor #27J-3409A

X: 3457044.71
Y: 1541696.27

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting
3409A BH Tgt 5667.0 -7031.7 -349.5 1534659.27 3456826.23
3409A BHL 5667.0 -7531.6 -340.9 1534159.65 3456844.11

Plan #3
Razor #27J-3409A

WELL @ 4783.5ft (Original Well Elev)
Ground Elevation @ 4767.0
North American Datum 1983

Well Razor #27J-3409A, 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
2 500.0 0.00 0.00 500.0 0.0 0.0 0.00 0.00 0.0 KOP @ 500' MD
3 700.0 4.00 197.86 699.8 -6.6 -2.1 2.00 197.86 6.7 EOB; 4° Inc
4 5193.1 4.00 197.86 5182.0 -305.0 -98.3 0.00 0.00 309.5 Curve KOP @ 5193' MD
5 5974.9 90.00 197.86 5666.5 -799.5 -257.6 11.00 0.00 811.3 LP @ 5974' MD
6 6570.3 90.00 180.00 5666.6 -1385.3 -349.7 3.00 -90.01 1401.0 EOT; 180° Az
7 12216.7 90.00 180.00 5667.0 -7031.7 -349.5 0.00 0.00 7040.4 3409A BH Tgt PBHL @ 12216' 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 #27J-3409A

Hz

Survey Calculation Method: Minimum Curvature

WELL @ 4783.5ft (Original Well Elev)

Design: Plan #3

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4783.5ft (Original Well Elev)

North Reference:

Well Razor #27J-3409A

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 #27J-3409A

ft

ft

0.0

0.0

1,541,696.27

3,457,044.71

4,767.0Wellhead Elevation: ft0.0

40.808650

-103.848944

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

Hz

Model NameMagnetics

IGRF2010 4/3/2013 8.15 67.46 53,248

Phase:Version:

Audit Notes:

Design Plan #3

PLAN

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

182.850.00.00.0

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

0.000.000.000.000.00.0500.00.000.00500.0

197.860.002.002.00-2.1-6.6699.8197.864.00700.0

0.000.000.000.00-98.3-305.05,182.0197.864.005,193.1

0.000.0011.0011.00-257.6-799.55,666.5197.8690.005,974.9

-90.01-3.000.003.00-349.7-1,385.35,666.6180.0090.006,570.3

0.000.000.000.00-349.5-7,031.75,667.0180.0090.0012,216.7 3409A 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 #27J-3409A

Hz

Survey Calculation Method: Minimum Curvature

WELL @ 4783.5ft (Original Well Elev)

Design: Plan #3

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4783.5ft (Original Well Elev)

North Reference:

Well Razor #27J-3409A

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 KOP @ 500' MD 0.00

600.0 2.00 197.86 600.0 1.7 2.00-1.7 -0.5  2.00

700.0 4.00 197.86 699.8 6.7 2.00-6.6 -2.1 EOB; 4° Inc 2.00

800.0 4.00 197.86 799.6 13.5 0.00-13.3 -4.3  0.00

900.0 4.00 197.86 899.4 20.2 0.00-19.9 -6.4  0.00

1,000.0 4.00 197.86 999.1 27.0 0.00-26.6 -8.6  0.00

1,100.0 4.00 197.86 1,098.9 33.7 0.00-33.2 -10.7  0.00

1,200.0 4.00 197.86 1,198.6 40.4 0.00-39.8 -12.8  0.00

1,300.0 4.00 197.86 1,298.4 47.2 0.00-46.5 -15.0  0.00

1,400.0 4.00 197.86 1,398.1 53.9 0.00-53.1 -17.1  0.00

1,500.0 4.00 197.86 1,497.9 60.6 0.00-59.8 -19.3  0.00

1,600.0 4.00 197.86 1,597.6 67.4 0.00-66.4 -21.4  0.00

1,700.0 4.00 197.86 1,697.4 74.1 0.00-73.0 -23.5  0.00

1,800.0 4.00 197.86 1,797.2 80.9 0.00-79.7 -25.7  0.00

1,900.0 4.00 197.86 1,896.9 87.6 0.00-86.3 -27.8  0.00

2,000.0 4.00 197.86 1,996.7 94.3 0.00-93.0 -30.0  0.00

2,100.0 4.00 197.86 2,096.4 101.1 0.00-99.6 -32.1  0.00

2,200.0 4.00 197.86 2,196.2 107.8 0.00-106.2 -34.2  0.00

2,300.0 4.00 197.86 2,295.9 114.5 0.00-112.9 -36.4  0.00

2,400.0 4.00 197.86 2,395.7 121.3 0.00-119.5 -38.5  0.00

2,500.0 4.00 197.86 2,495.5 128.0 0.00-126.2 -40.6  0.00

2,600.0 4.00 197.86 2,595.2 134.8 0.00-132.8 -42.8  0.00

2,700.0 4.00 197.86 2,695.0 141.5 0.00-139.4 -44.9  0.00

2,800.0 4.00 197.86 2,794.7 148.2 0.00-146.1 -47.1  0.00

2,900.0 4.00 197.86 2,894.5 155.0 0.00-152.7 -49.2  0.00

3,000.0 4.00 197.86 2,994.2 161.7 0.00-159.4 -51.3  0.00

3,100.0 4.00 197.86 3,094.0 168.4 0.00-166.0 -53.5  0.00

3,200.0 4.00 197.86 3,193.7 175.2 0.00-172.6 -55.6  0.00

3,300.0 4.00 197.86 3,293.5 181.9 0.00-179.3 -57.8  0.00

3,400.0 4.00 197.86 3,393.3 188.7 0.00-185.9 -59.9  0.00

3,500.0 4.00 197.86 3,493.0 195.4 0.00-192.5 -62.0  0.00

3,600.0 4.00 197.86 3,592.8 202.1 0.00-199.2 -64.2  0.00

3,700.0 4.00 197.86 3,692.5 208.9 0.00-205.8 -66.3  0.00

3,800.0 4.00 197.86 3,792.3 215.6 0.00-212.5 -68.5  0.00

3,900.0 4.00 197.86 3,892.0 222.3 0.00-219.1 -70.6  0.00

4,000.0 4.00 197.86 3,991.8 229.1 0.00-225.7 -72.7  0.00

4,100.0 4.00 197.86 4,091.6 235.8 0.00-232.4 -74.9  0.00

4,200.0 4.00 197.86 4,191.3 242.6 0.00-239.0 -77.0  0.00

4,300.0 4.00 197.86 4,291.1 249.3 0.00-245.7 -79.2  0.00

4,400.0 4.00 197.86 4,390.8 256.0 0.00-252.3 -81.3  0.00

4,500.0 4.00 197.86 4,490.6 262.8 0.00-258.9 -83.4  0.00

4,600.0 4.00 197.86 4,590.3 269.5 0.00-265.6 -85.6  0.00

4,700.0 4.00 197.86 4,690.1 276.2 0.00-272.2 -87.7  0.00

4,800.0 4.00 197.86 4,789.9 283.0 0.00-278.9 -89.9  0.00

4,900.0 4.00 197.86 4,889.6 289.7 0.00-285.5 -92.0  0.00

5,000.0 4.00 197.86 4,989.4 296.5 0.00-292.1 -94.1  0.00

5,100.0 4.00 197.86 5,089.1 303.2 0.00-298.8 -96.3  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 #27J-3409A

Hz

Survey Calculation Method: Minimum Curvature

WELL @ 4783.5ft (Original Well Elev)

Design: Plan #3

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4783.5ft (Original Well Elev)

North Reference:

Well Razor #27J-3409A

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)

5,193.1 4.00 197.86 5,182.0 309.5 0.00-305.0 -98.3 Curve KOP @ 5193' MD 0.00

5,200.0 4.76 197.86 5,188.9 310.0 11.00-305.5 -98.4  11.00

5,300.0 15.76 197.86 5,287.1 327.1 11.00-322.4 -103.9  11.00

5,400.0 26.76 197.86 5,380.2 362.1 11.00-356.8 -115.0  11.00

5,500.0 37.76 197.86 5,464.6 413.6 11.00-407.6 -131.3  11.00

5,600.0 48.76 197.86 5,537.3 479.7 11.00-472.7 -152.3  11.00

5,700.0 59.76 197.86 5,595.7 557.9 11.00-549.8 -177.2  11.00

5,800.0 70.76 197.86 5,637.4 645.5 11.00-636.1 -205.0  11.00

5,900.0 81.76 197.86 5,661.2 739.2 11.00-728.5 -234.7  11.00

5,974.9 90.00 197.86 5,666.5 811.3 11.00-799.5 -257.6 LP @ 5974' MD - 7" 11.00

6,000.0 90.00 197.11 5,666.5 835.6 3.00-823.4 -265.2  0.01

6,100.0 90.00 194.11 5,666.5 933.1 3.00-919.7 -292.1  0.00

6,200.0 90.00 191.11 5,666.5 1,031.6 3.00-1,017.3 -313.9  0.00

6,300.0 90.00 188.11 5,666.5 1,130.9 3.00-1,115.9 -330.6  0.00

6,400.0 90.00 185.11 5,666.5 1,230.7 3.00-1,215.2 -342.1  0.00

6,500.0 90.00 182.11 5,666.6 1,330.7 3.00-1,315.0 -348.4  0.00

6,570.3 90.00 180.00 5,666.6 1,401.0 3.00-1,385.3 -349.7 EOT; 180° Az 0.00

6,600.0 90.00 180.00 5,666.6 1,430.6 0.00-1,415.0 -349.7  0.00

6,700.0 90.00 180.00 5,666.6 1,530.5 0.00-1,515.0 -349.7  0.00

6,800.0 90.00 180.00 5,666.6 1,630.4 0.00-1,615.0 -349.7  0.00

6,900.0 90.00 180.00 5,666.6 1,730.2 0.00-1,715.0 -349.6  0.00

7,000.0 90.00 180.00 5,666.6 1,830.1 0.00-1,815.0 -349.6  0.00

7,100.0 90.00 180.00 5,666.6 1,930.0 0.00-1,915.0 -349.6  0.00

7,200.0 90.00 180.00 5,666.6 2,029.9 0.00-2,015.0 -349.6  0.00

7,300.0 90.00 180.00 5,666.6 2,129.8 0.00-2,115.0 -349.6  0.00

7,400.0 90.00 180.00 5,666.6 2,229.6 0.00-2,215.0 -349.6  0.00

7,500.0 90.00 180.00 5,666.6 2,329.5 0.00-2,315.0 -349.6  0.00

7,600.0 90.00 180.00 5,666.6 2,429.4 0.00-2,415.0 -349.6  0.00

7,700.0 90.00 180.00 5,666.7 2,529.3 0.00-2,515.0 -349.6  0.00

7,800.0 90.00 180.00 5,666.7 2,629.1 0.00-2,615.0 -349.6  0.00

7,900.0 90.00 180.00 5,666.7 2,729.0 0.00-2,715.0 -349.6  0.00

8,000.0 90.00 180.00 5,666.7 2,828.9 0.00-2,815.0 -349.6  0.00

8,100.0 90.00 180.00 5,666.7 2,928.8 0.00-2,915.0 -349.6  0.00

8,200.0 90.00 180.00 5,666.7 3,028.6 0.00-3,015.0 -349.6  0.00

8,300.0 90.00 180.00 5,666.7 3,128.5 0.00-3,115.0 -349.6  0.00

8,400.0 90.00 180.00 5,666.7 3,228.4 0.00-3,215.0 -349.6  0.00

8,500.0 90.00 180.00 5,666.7 3,328.3 0.00-3,315.0 -349.6  0.00

8,600.0 90.00 180.00 5,666.7 3,428.1 0.00-3,415.0 -349.6  0.00

8,700.0 90.00 180.00 5,666.7 3,528.0 0.00-3,515.0 -349.6  0.00

8,800.0 90.00 180.00 5,666.7 3,627.9 0.00-3,615.0 -349.6  0.00

8,900.0 90.00 180.00 5,666.7 3,727.8 0.00-3,715.0 -349.6  0.00

9,000.0 90.00 180.00 5,666.8 3,827.7 0.00-3,815.0 -349.6  0.00

9,100.0 90.00 180.00 5,666.8 3,927.5 0.00-3,915.0 -349.6  0.00

9,200.0 90.00 180.00 5,666.8 4,027.4 0.00-4,015.0 -349.6  0.00

9,300.0 90.00 180.00 5,666.8 4,127.3 0.00-4,115.0 -349.6  0.00

9,400.0 90.00 180.00 5,666.8 4,227.2 0.00-4,215.0 -349.6  0.00

9,500.0 90.00 180.00 5,666.8 4,327.0 0.00-4,315.0 -349.6  0.00

9,600.0 90.00 180.00 5,666.8 4,426.9 0.00-4,415.0 -349.6  0.00

9,700.0 90.00 180.00 5,666.8 4,526.8 0.00-4,515.0 -349.6  0.00

9,800.0 90.00 180.00 5,666.8 4,626.7 0.00-4,615.0 -349.5  0.00

9,900.0 90.00 180.00 5,666.8 4,726.5 0.00-4,715.0 -349.5  0.00

10,000.0 90.00 180.00 5,666.8 4,826.4 0.00-4,815.0 -349.5  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 #27J-3409A

Hz

Survey Calculation Method: Minimum Curvature

WELL @ 4783.5ft (Original Well Elev)

Design: Plan #3

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4783.5ft (Original Well Elev)

North Reference:

Well Razor #27J-3409A

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)

10,100.0 90.00 180.00 5,666.8 4,926.3 0.00-4,915.0 -349.5  0.00

10,200.0 90.00 180.00 5,666.9 5,026.2 0.00-5,015.0 -349.5  0.00

10,300.0 90.00 180.00 5,666.9 5,126.0 0.00-5,115.0 -349.5  0.00

10,400.0 90.00 180.00 5,666.9 5,225.9 0.00-5,215.0 -349.5  0.00

10,500.0 90.00 180.00 5,666.9 5,325.8 0.00-5,315.0 -349.5  0.00

10,600.0 90.00 180.00 5,666.9 5,425.7 0.00-5,415.0 -349.5  0.00

10,700.0 90.00 180.00 5,666.9 5,525.6 0.00-5,515.0 -349.5  0.00

10,800.0 90.00 180.00 5,666.9 5,625.4 0.00-5,615.0 -349.5  0.00

10,900.0 90.00 180.00 5,666.9 5,725.3 0.00-5,715.0 -349.5  0.00

11,000.0 90.00 180.00 5,666.9 5,825.2 0.00-5,815.0 -349.5  0.00

11,100.0 90.00 180.00 5,666.9 5,925.1 0.00-5,915.0 -349.5  0.00

11,200.0 90.00 180.00 5,666.9 6,024.9 0.00-6,015.0 -349.5  0.00

11,300.0 90.00 180.00 5,666.9 6,124.8 0.00-6,115.0 -349.5  0.00

11,400.0 90.00 180.00 5,666.9 6,224.7 0.00-6,215.0 -349.5  0.00

11,500.0 90.00 180.00 5,667.0 6,324.6 0.00-6,315.0 -349.5  0.00

11,600.0 90.00 180.00 5,667.0 6,424.4 0.00-6,415.0 -349.5  0.00

11,700.0 90.00 180.00 5,667.0 6,524.3 0.00-6,515.0 -349.5  0.00

11,800.0 90.00 180.00 5,667.0 6,624.2 0.00-6,615.0 -349.5  0.00

11,900.0 90.00 180.00 5,667.0 6,724.1 0.00-6,715.0 -349.5  0.00

12,000.0 90.00 180.00 5,667.0 6,823.9 0.00-6,815.0 -349.5  0.00

12,100.0 90.00 180.00 5,667.0 6,923.8 0.00-6,915.0 -349.5  0.00

12,200.0 90.00 180.00 5,667.0 7,023.7 0.00-7,015.0 -349.5  0.00

12,216.7 90.00 180.00 5,667.0 7,040.4 0.00-7,031.7 -349.5 PBHL @ 12216' 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.

(°)

3409A BH Tgt 5,667.0 1,534,659.27 3,456,826.23-7,031.7 -349.5 0.00  1.07 40.789350 -103.850206

- plan hits target center
- Point

3409A BHL 5,667.0 1,534,159.65 3,456,844.11-7,531.6 -340.9 0.00  1.07 40.787978 -103.850175

- plan misses target center by 499.9ft at 12216.7ft MD (5667.0 TVD, -7031.7 N, -349.5 E)
- Point

Vertical 

Depth

(ft)

Measured 

Depth

(ft)

Casing

Diameter

(in)

Hole

Diameter

(in)Name

Casing Points

7"5,666.55,974.9 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 #27J-3409A

Hz

Survey Calculation Method: Minimum Curvature

WELL @ 4783.5ft (Original Well Elev)

Design: Plan #3

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4783.5ft (Original Well Elev)

North Reference:

Well Razor #27J-3409A

True

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

500.0 500.0 0.0 0.0 KOP @ 500' MD

700.0 699.8 -6.6 -2.1 EOB; 4° Inc

5,193.1 5,182.0 -305.0 -98.3 Curve KOP @ 5193' MD

5,974.9 5,666.5 -799.5 -257.6 LP @ 5974' MD

6,570.3 5,666.6 -1,385.3 -349.7 EOT; 180° Az

12,216.7 5,667.0 -7,031.7 -349.5 PBHL @ 12216' MD
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